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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKCHWNM W TPeOOBaHWI K pe3yjabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoit ~ denepanuu,  peaqu3yOMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kxypca (u3ukd yrayOJa€HHOTO YPOBHS TO3BOJIIET PEaIM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JarommMMcsi, KOTOpblE HEOOXOAWMBI IS TMPOJOJKEHHs Oo0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATFHOTO O00pa30BaHUA 10 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme 1o QusNKe ONPENeNAIOTCS TUTAHHPYEMBIE PE3yJIbTaTh
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-IESITEIIBHOCTHBIN ITOXOT.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAaHUPYEMBIC pPe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTABIIICT BO3MOXHOCTH JUJISI peau3allMi  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/JOB K TpernojiaBanuio (U3UKU Ha YriayOJIEHHOM YpPOBHE MPH YCIOBUU
coxpaHeHUs 00s3aTEHPHOM YaCTH COJIEPKaHUS Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. IkoabHbIN Kypc GU3HKK — cUCTEMOOOpasyIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNPENEIWIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa 0oOydaromierocsi, B (popMupoBaHUE YMEHUN NPUMEHSATh HayYHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBIsSIETCS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys Opeanosiara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkM ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEJCHHS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTNIONH30BAHMS U HKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYtolIero ¢akropa ydeOHoro mpoiiecca. s yriyOn€HHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMud (GU3MUECKOro TMpakThukyma. B mepBoMm ciydae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce uzydeHus: pasnena (temsl). Ilpu stom mon paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBlIeHAa €IWHBIM NepeyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. I[Ipm sTomM obOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. [lpu 3TOM A1 pacy€THBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
MHTErpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ienoB. /(s kayecTBEHHBIX 3aaad
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE cpeHero odiiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme o
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000OpynOBaHHE MJI YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcsi B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTeuMBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJe MO3HaHHS U (popMHupoBaHHE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSITH SIBJICHUS C UCIOIb30BaHUEM (U3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CpeHEro 001ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMUpOBaHHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIIOCOOOB pEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Monesblo, 3a/1ay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
duznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSM 3aJayd, B TOM YHCJIE 3a4ay
WHKXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA M IPOBEACHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE€ YCJIOBHUH JJI Pa3BUTHSI YMEHMH HPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOM J1€ATENBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodhecCuoHaATBHOM AesTEIbHOCTH, CBA3aHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa3oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipenymaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JabOpaTOPHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalIbHas HayKa o mpupoje. Hayunslii MeTo mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYUMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCONIIOTHO TBEPAOE TENO, MJealbHasl >KUIKOCTb, HJC€AJIbHBIA TIa3, TOYECUHBIH
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

W3mepeHre cuiibl TOKa W HaNpsSHKEHUS B LIEMH MOCTOSHHOTO TOKa MpH
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHUE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKU OT BPEMEHU U UX
rpaduky.

CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PEMEHHBIE TNEPENAyH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MEXAaHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHUs TMpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yyenune nABWKEHHS Tena, OpOIIEHHOro Topu3oHTaimbHO. [IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHOJIa OOpalIeHHs] KOHMYECKOTO0 MasTHHKA
OT €ro mapamMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepruaibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI W OT reorpaduueckoid MmUpoTH. J[BmkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuna cONpOTUBICHUS TPU JBWKEHUU Tela B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CHUI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruIoOTE3bl O HE3aBUCMMOCTH BPEMEHM JBUXKEHUSI Opycka Mo
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne nBUXKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHO TBEpAOe Teno. [locTymarenbHOe W BpallaTelbHOE JBUXKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. [lnedo cuibl.
CroxxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Tery. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe paBHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpaIlEHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepranbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L[eHTp Macc
CHUCTEMBI MaTepHUaAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa MaccC.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkKU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUKH.



[loTeHUMaIbHBIE W HENMOTEHUUAJbHbIE CWIBL. lloTeHUManbHAs >HEPTHUs.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHyTpH M BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHne bepHymu il MIOCATbHOM >KUIAKOCTH KAaK CJEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOW SHEPTHH.

TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOILIECCHI: JBHKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

M3mepenrie MOITHOCTH CHJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH M CHIIBI yIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMuUKym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEHCTBHH.

N3mepeHrie KWHETUYECKOM SHEPTUH Tella IO TOPMO3HOMY MTYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMAILHON DHEPTUH MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBIKCHHUHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBW)KCHUST M B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. Molenum CTpOEHHs Tra3oB,
KUAKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3ITHX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mogenp ueanbHOTrO ra3a B MOJEKYJAPHO-KHHETUYECKOM TEOPUHU: YaCTHUIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJWYECTBOM BemiecTBa. [ paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHHSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo TemnoTel. Temnmo€éMKOCTh Tenma. YHAelnbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUs «TEIUIOBBIX» OTXOJIO0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3MeHeHne TemnepaTypsl IpU a1uadaTHYECKOM PaCIIUPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcamnus. McmapeHue W KureHue. Y enbHas
TEIJIOTa MapooOpa3oBaHUs.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Cupur. Moayns FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTPOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHI:  KUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMalui pEe3WHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOJIHHUKHU.
OneMEeHTapHbId 3JIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHUs AJIEKTPUYECKOIro
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 31eKTpOCTaTUYECKOro NoJist. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIUAJIOB I DJICKTPOCTATUYECKOro ToJyisl (Kak OJHOPOJHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKkOHEeUHOW TUTOCKOCTU. KapTuHBI JMHUN HANpPSOKEHHOCTH OJTHUX TIOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.



Konpencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOoKa. MICTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma Jid yyacTKa IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux meneil. [Ipasmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJHOW (3aMKHYTOM) 5JIGKTPUYECKOM Iienmu. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS IJIL PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSIHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuuenue npeena u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/[C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOANUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBIECHUS METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMIbl, JJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JHOM,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3nekTposmsza dapanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenne amexTpoimsa.

W3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IUGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazfenax  «YUEHUYECKUH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OUOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, HAy4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB W MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUJAKUE KPUCTAIUIbI, DIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO IPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne BneKTpoMarHMTHOM HMHAYKOMU. [IOTOK BekTOpa MarHUTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIE€NM MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKECHUH B MATHUTHOM T10JIE
3eMuIH.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OrnpeneneHue MHIYKIMY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aTyxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KoJIeOaHU Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HabGmnronenue pe3onaunca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIeOaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHHMU.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

By eHHbIE CHHYCOUIaIbHbIE KOJIeOaHUsI.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Mopenb TMHUYN AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)Ke€HHE, MpeIoMJIeHHE, HMHTepdepeHIus u
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaroLEel Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U METULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJOIbHBIX BOJIH.

Kone0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBoiicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Oo6napyxeHue HHGPaKpacHOro U yiIbTpaproIeTOBOr0 U3TyUECHUM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTpakKCHHS.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pacCTOSIHUSI TOHKON CEepUyYecKOM JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIBHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa nyda, MPOLIECANIETO JUH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepbl KilacCUYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECChl: OYKH, JIyIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS peIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINY JIa3epHOTO U3ITyUYCHUs Ha IBYX IIEIISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3mepeHnune IirHbl CBETOBOM BOJIHBI.

[Tomy4yenune criekTpa U3IMy4eHHUS] CBETOAMO/A MPU TOMOIIN AUGPAKIITMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  llocryiarel
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUU  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmenienus Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [Inanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHue GoTOHOB MpU MEPEXOAE aTomMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIi QoH uzmydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonpl peructpanuy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULL.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHass MOJENb apOHOB.

@uzuka 3a npenenamu CrangapTHo Mozaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHCcTBO pmznueckoit KapTUHBI MUDA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKoB 4acTull (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUAMMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHbBIE ABIPHI B sSiApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JIyHbI, IJIaHET, TyMaHHOCTEM W 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O060o01maronee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usnku uW acTpoHOMHM B D3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca (¢usuku yrayOnéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HaAHUA: SBIICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEIUYUHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue SBJICHHUS B JKUBOM mpupone, KojebaTeiabHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3BYyKOBasi JAMArHOCTUKA B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mMOJMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JIMHUY DJIEKTPOIEpeay, 3JIEKTPOABUraTelb, paaap, paluonpuEMHHIK, TEIEBU30D,
aHTeHHa, TenepoH, CBY-meub, ynabTpa3ByKoBas JMarHOCTHUKa B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAasA OIITHKA, COJIHCUHAA 6aTape$1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS YyueOHOro mnpeamera «Duznkay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIrO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYyIpaBJIeHMHM B 0Opa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs OSCTETHKY HAy4YHOTO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TITAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIa/ICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMHU TIOHATUSMU U METOJAMHU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/aauy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHHWS MO0 (U3MKEe B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIaJIeTh HABBIKAMH IOJTyYeHHS WHpopMaruu (QU3MUecKoro coaep kaHus
Y3 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK,
aHaju3, CUCTEMaTH3alMI0 W HMHTEPOpETAui0 MHPOpMAIMU pa3TUYHBIX
BUJIOB U ()OPM MPEICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BHIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHS U BU3yaJIU3alIUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



OCYILECTBIATh OOLIEHHME Ha ypokax (U3UKM M BO BHEYPOUYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHIUBUAYaIbHON paboOThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUM, pacCIpelesATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO ~ OCYILECTBIIATh IO3HABATENIbHYIO  JESTENbHOCTh B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTEHO COCTABJISITh IUIAH PEUICHHs] pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHYECKOH pabOThl ¢ YYETOM UMEIOITUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IETISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHUBAaTh PUCKA U CBOEBPEMEHHO IPUHUMATh PEUICHUSA IO HUX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aJalTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIiexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOIMIEH CIIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATDI



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

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
DKOJIOTMYECKOM, COIMAIbHOM M OATUYECKOM cdepax eAaTeIbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJb (PU3MUECKON TEOpHH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyuath ycloBUs (IpaHHULbI, O00JACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anuies, BToporo
U TPETbero 3akOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMHUKUA (CBA3b JAaBJEHUS WJCAJBbHOIO Ta3a CcO CpelHel
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUCCKHUE SIBICHUS, WCIOJB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKasblBas YCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
MEPEMENICHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIMAIbHAS JSHEPTUsl, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuja TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3auMOJIEHCTBHUS Tena ¢ 3eMiéil BOMM3U €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsL BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanbHOro TeIioBoro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHIMAT SJIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABIXKYIIAs  CHJIa, CHJa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTb IJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIECAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO TOJIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUS  (PU3WYECKUX  SBJICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHUE YaCTUI[ BEUIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAIIPAaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALHMS TEJ, SKBUIOTEHIHAIBHOCTh IIOBEPXHOCTH
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUIE TPaPUKOB C YIETOM



aOCOJIFOTHBIX MOIPELIHOCTEN U3MEPEHMH, IENIaTh BBIBO/IBI IO pE3yJIbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

co0o1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH HCCIeOBAHUN
B paMKax ydueOHOro »HKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyeCcKoil MOJIENbI0: HA OCHOBAaHUM aHaIM3a yCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIIUXCS TAHHBIX,
aHaJIM3UPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

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

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKM M TEXHOJOTMHM JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00IIIECTBA;



MPUMEHSITh pa3lInuHble CIOCOOBI paboThl ¢ MH(popMaruen (PpuznuecKkoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMAaLNU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACTIPEAesiTh ACITeIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.

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

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, pons (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pazivyath YCJIOBUS MNPUMEHUMOCTH Mojeled (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTeIbHbIH KOHTYpP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO siJipa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DHUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKONM IEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
¢dororddekra, mepBeld U BTOpoM mocrynaTel bopa, npuHLUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO OIS, MOTEHIMAN 3JIEKTPOCTATHIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUN HUMITYJIbC, IIOJIHAs SHEPIHs,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsI MHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIIs
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONPENIENATh HAMpAaBICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJIA aHalM3a ©W  OOBSACHEHHS (U3WYSCKUX IPOIIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUW, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM  3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTEH  M3MEPEHHMH, JenaTb  BBIBOJBI IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOANUTDH OMBITHI 110 IPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAThl (PU3NYECKUX TEOPHd
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peuiaTh KayeCTBEHHbIE 3a7auM, TPeOyrollue MPUMEHEHUs 3HAHWM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIb30BAHUH, 4 TAKXKE Pa3yMHOM HCIOJIB30BAaHUU AOCTHXKEHHUN



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padoThl ¢ MH(popManmen (Guznyeckoro
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKAa, TepepaboTKH M MpeabsBiICHUS y4eOHOW U
Hay4YHO-TIOMYJISIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBaTh  MOJNIydaeMyr0  HWH(}OpManuMio W OIeHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U y9eOHO-MCCIIEIOBATEILCKUX PAdOT;

paboTath B TpYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIFHO PACIPENEIATh AesTEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHUBATH BKJAJ KaXKIOTO W3
YY9aCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI,

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQHIIS.
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Ne i/ Konrpouabnsie IIpakrnyeckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarautHoe 1moie 14 https://m.edsoo.ru/8PRHOWUII
1.2 DNeKTpOMarHuTHasE MHYKIUs 13 1 https://m.edso0.ru/VQQ38UZXC
Htoro no paznemny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoneOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHICCKHC 1 STCKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
2.4 Onrnka 25 1 https://m.edso0.ru/OBLJ6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcunoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazueny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KoprnyckynsipHO-BOJIHOBOH JTyalii3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso00.ru/ZL J435GQC
4.3 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.edso0.ru/Q4WLMHSIT

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Uroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1  DiemenTh aCTPOHOMMH U aCTPOPUNKU 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Wroro no pazueny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALIAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPCAMETHOTO COACPRAMIA H OTbITa 15 https://m.eds00.ru/PSCGRX7IW

JeATeNIbHOCTH, TIPHOOPETEHHOTO NIPU
u3ydeHnu kypca gusuku 10 — 11 kmaccoB

Hroro no pazgeny 15

PeszepBHOe Bpems 10 https://m.edsoo.ru/E65RY9XLB

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

[TPOT'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®duszuka — pyHgaMeHTaabHas HayKa o
IpUpoJie

Hayunblil MeTOJ TO3HAHUS U METOABI
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN
OKCIIEpUMEHT U T€OpUs B IPOLIECCE
no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

https://m.eds00.ru/4AGD12L.71X

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

https://m.edsoo.ru/RV2VFFZL6

Crnioco0sbl n3mMepenus: GU3NYECKUX BETUUMH

AOCOII0THAS U OTHOCUTEIIbHAS
NOrpeIIHOCTHU H3MepeHHI>i (I)I/I3I/ILIGCKI/IX
BCJIIMYHH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B GOPMHUPOBAHUU COBPEMEHHOM
HAy4YHOH KapTHUHBI MHpa, B IPAKTUYECKOM
JESTENBHOCTH JIOAEH

MexaHu4ecKoe JBHKEHHUE. Cucrema
orcueTa. OTHOCUTEIBHOCTh MEXaHHYECKOTO
JABHOKCHUS. Hp}IMaH u o6paTHa51 3agauun
MCXaHHKHU

Paanyc-BekTop MarepranbHON TOYKH, €T0
MPOEKIUU Ha OCH KoopauHaT. TpaekTopus.
[Tepememenue. Ckopocts. VX nmpoekuuu Ha

https://m.edsoo.ru/BKMS7EYQO5

https://m.edsoo.ru/K3LQI3CFT

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

https://m.eds00.ru/QUQYCWDZP

https://m.edsoo.ru/PEU6JZ20QE



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE

OCH KOOpJIMHAT

10

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBUKCHUS

Ciio)eHue nepeMeeHnii 1 CKOPOCTEH.
Pemrenue 3amau

https://m.edsoo.ru/ZNKXP8SMEF

11

HepaBHomepHoe nBuxenne. MrooBeHHas
ckopocTb. YckopeHnue. [Ipsmonuneiitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

https://m.edso0.ru/YKQTORS20

12

13

14

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

CBobosHOe najsieHue. Y cKopeHue
CBOOOJHOrO MaJieH!sl. 3aBUCUMOCTh
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuku

JIBrokeHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVYXC8JD

https://m.edsoo.ru/W6B8TSPKM

15

KpuBonmHeliHoe aBuxkenue. J[B>keHUe no
OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocts. [lepuon u yacrora.
[leHTpOCTpEMUTEIIBHOE U IIOJIHOE YCKOPEHUE

https://m.edso0.ru/SGZQQF5H2

16

KonTponbhas pabota no teme
"KunemaTtuka"

https://m.edsoo.ru/DP1XR9HJI

17

[TepsrIii 3ak0oH HeroToHA. IHEpLuHanbHbIe
cuctemsl orcuéra. [IpunHiun
OTHOCUTEIBbHOCTH [ ammnest.
HeunepnuanbHabie CHCTEMBI OTCUETA

https://m.edso0.ru/8FO42H1L2

18

Cuna. PaBHoge#cTBYIOIAs cuila. Bropoii

https://m.edso00.ru/2QC075VDL



https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL

3akoH HeroroHa. Macca

B3aumoneiictBue ten. Tperuil 3akoH

19 https://m.edsoo.ru/NAD4VZADH
Hrrorona
II e . Pemenne

20 PHHIHIT CYNEPHOSHIIH CHIL £ CIICHH https://m.edsoo.ru/MQI163A50
3a/1a4 Ha IpUMEHEHUe 3aKoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJIICHTHOCTh I'PABUTAIIMOHHON U https://m.edsoo.ru/AE40LUZYB
WHEPTHOW MacChl
Cuia ec CKOpEHHUE CBOO

22 113 TOKECTH 1 YCKOPEHHE CBOOORHOTO https://m.edso0.ru/36LBC4ZQJ
HaxeHus
JIBrm>keHre HeOECHBIX TEJl U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas https://m.edsoo.ru/F756 CAPFB
KOCMHYECKasi CKOPOCTh. 3akoHbI Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSW081
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBrKEHNE B )KUJKOCTHU U Ta3e C y4ETOM https://m.edso00.ru/UP3KXCTQU
CHUJIBI COTIPOTUBIICHUSI CPEIBI

aBieHue. I 'n .

26 A APOCTATHHACCKOC JIABICHIC https://m.edsoo.ru/SWDUEVCO2
Cuna Apxumena
AoOcomrotHO TBepaoe Teio. IlocrymnarensHoe

27 HITOTHO TBEPALOE TE TYNaTep https://m.edsoo.ru/UVIUYVE7Y
Y BpallaTelbHOE JBUKEHUE TBEPAOTO Tela
MowmeHT ¢ 0

28 MEHT CHIBT OTHOCHTEIBHO OCH hitps://m.eds00.ru/AY2DMXMKR
BpaieHus. [1meqo cubl
CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY
Teny. LlenTp TskecTu Tena. Y clIoBUI

29 y- Henp https://m.edsoo.ru/\VVF9EBAS78
paBHOBECHSI TBEPIOTO Teja. Busl
paBHOBECHsI

30 Pemenne 3amau https://m.eds00.ru/Q3QEPZXMR



https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR

31

KonrponsHast pabora no teme "/lnnamuka.
Cratuka TBepaoro tena'"

https://m.edso0.ru/41IHS90LZD

32

NMiynsc maTepualbHON TOYKHU, CUCTEMBI
MarepuaibHbIX TOYeK. LIeHTp Macc cucreMsl
MaTepualbHBIX TOUeK. Teopema 0 JBUKEHUH
LIEHTPA Macc

https://m.edsoo.ru/3SPBMZ3HII

33

34

35

NMmynbe CHITBI M U3MEHEHHE UMITYIIbCa
Tena. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTtuBHOC ABHKCHHE

MowmeHT HMITYJIbCa MaTepHaanoﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

Pemenue 3agau

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBRA4I

https://m.edso00.ru/224025Z6M

36

Pabora cuibl Ha MajIOM U Ha KOHEYHOM
nepemenieHuu. ['papuueckoe
MpeACTaBICHUE pabOThI CHUITBI. MOIIHOCTD
CHJIbI

https://m.edsoo.ru/B7N1YBP1N

37

38

39

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepuaibHON TOYKH

IToTeHumanpHbIe U HEIOTEHIIUAILHBIE CUIIBIL.
ITorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

TpeTps KocMuueckast ckopocTb. CBs3b
palboThI HEMOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXAHUYECKOH dHEpPTun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUU

https://m.edsoo.ru/N5SQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.eds00.ru/66P2WGWS4



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepHynum s uaeanbHON https://m.eds00.ru/OIC610G5F
KHUJKOCTU

41 Kontpobhas pabota no Teme "Jaxontt https://m.eds00.ru/SO90PC322
COXPAHCHUS B MEXaHHUKE
Pa3BuTue npeacraBieHuii 0 npupoie

42 TemnoTbl. OcHOBHBIE nosioxkeHust MKT. https://m.eds00.ru/0ZTXY71SW
Huddyszus. bBpoyHoBckoe nBHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKHX U

43 TBEPABIX TEJ. XapaKTep JABUKEHUS U https://m.edsoo.ru/UX8FMV2CU
B3aMMO/ICIICTBHS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo Bemectna. [locTosnnas https://m.edsoo.ru/5SFCL7ZUUQ
ABoraapo

45 Tewmepatypa. Terosoe pasiosecte. https://m.edsoo.ru/SDOFUFGIL
Tkana [enbcus

46 Pemenue 3amau https://m.edsoo.ru/EGRV58D9F

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI https://m.edso0.ru/01M0X0OV4B

48 ¥pasiterine Meneneesa-Kuaneifpora. https://m.edsoo.ru/7TRAZ800M4
Pemrenue 3agau

49 AbcomoTHas Temiieparypa. 3akoH JlanbToHa https://m.eds00.ru/27RGL3V1G

50 Msomporeccer B mieabHoM rase ¢ https://m.eds00.ru/UQ9SUVODW
MTOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA

51 I'paguueckoe npecTaserie https://m.edsoo.ru/\W1HC88PJ4
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa

52 OcnoBHoe ypaBHeHne MKT https://m.eds00.ru/E65TLSWXG

53 Pemenue 3anau https://m.edsoo.ru/8U427HIYJ

54 CBs13b a0CONMIOTHOM TEMIIEPATYPHI https://m.edso0.ru/N6ETZ0LDZ



https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ

TEPMOJMHAMHUYECKON CUCTEMBI CO CpeIHEN
KMHETHUYECKOW SHEepruel MocTynareabHoro
TEIUIOBOTO JABMKEHUS €€ 4acTHIL

55

56

57

58

O0001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10
Teme "OcuoBsl MKT"

Kontponbnas padota mo teme "OCHOBBI
MKT"

TepmoauHamMuueckas cuctema. 3ajgaHue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.
Bueminue u BHyTpeHHUE TapaMeTpPHI.
[TapameTpsl T/l cuctemMbl Kak cpeHue
3HAQUYEHMSI BEJIMYHH, ONUCHIBAIOLIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hy.J'IeBOC Ha4aJlo TCpMOJVWHAMUKH.

CamonpounsBonbHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

https://m.edsoo0.ru/EDM5ZTZCY

https://m.edsoo.ru/LTSZA1JQ7

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

https://m.edsoo.ru/LYMWVLIRP

59

Monens uaeanbHOro raza B
TepMOJAMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TOU MO

https://m.edsoo.ru/FOQVOQKQS8

60

61

62

VYpaBuenue MenpaeneeBa-Knanelipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN YHEPTUU

BripakeHue J71s1 BHYTpEHHEH SHEPTUU
OJTHOATOMHOTO HJICaJIbHOTO ra3a.
KBasucraTiueckue U HECTaTHUECKUE
MIPOIIECCHI

DneMeHTapHas paboTa B TEpMOIMHAMUKE.
Brruncnenue paboTsI 1o rpaduky mpoiecca
Ha pV-auarpamme

https://m.edsoo0.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1

Terutonepenaya Kak criocod N3MEHEHUsI

63 BHyTpeHHeH sHeprun T]] cuctemsr 6e3 https://m.edsoo.ru/BDNSGEKP7
COBepIICHUS PabOThI

64 KonBeknus, TermionpoBogHOCTb, U3JIy4CHUE https://m.eds00.ru/QM4T9ETSS
KonnuectBo temnotel. TemnoéMKocTs Tena.

65 VY aenbHas U MOJISIpHAs TEIIIOEMKOCTH httos://m.edsoo.r/ROASBFIOS
BelIeCTBa. Y JielbHAs TEIUIOTa CTOPaHUs
TOIIJINBA

66 Pac€r xommriectsa TeMIOTE pi https://m.edsoo.ru/B4NQ2B026
Terioneperaye
[Tonsarue 06 agumabatHoM mporecce. [lepBoiid

67 https://m.edso0.ru/SQXBMXFYN
3aKOH TCpMOJUHAMHUKN
KonnuecTBo TermioTel u paboTa Kak MepbI

68 M3MEHEeHHs BHyTpeHHel sneprun T /1 https://m.edsoo.ru/59W3F1X49
CHUCTEMBI
Bropoii 3aKk0H TepMOAMHAMUKY TS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB. https://m.edsoo.ru/3BEBSKQ8G
Heo6paTuMocTb NPUPOTHBIX MTPOLIECCOB

70 TIpHHLHITE ACHCTBIA TEMIOBEIX MAIIIHH. https://m.edso0.ru/Z25PJPKKU
KT

71 Maxcnmaneroe snaserne KILL Licr https://m.eds00.ru/QATESEOKO
Kapno

72 Pemenue 3amau https://m.edso00.ru/0Q1VD6XJT
DKOJIOTUYECKHE aCTIeKThI HCIIOJIh30BAHUS

73 TEIUIOBbIX ABUrareneil. TemnoBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsi3HEHUE OKPYKaroLIei cpeibl

74 Pemenue 3amau https://m.edsoo.ru/UYVV9T878

75 O06o0011IeHne U cucTeMaTu3alys 3HaHUH 110 https://m.edsoo.ru/A6UQLWI1EB



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB

teme "Tepmoaunamuka. TeroBbie
MaluuHb!"

76

77

78

79

KonrponsHas pabora o Teme
"Tepmoaunamuka. TernaoBsie MalIUHbI"

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y neiibHas TEIUIOTa
mapooOpa3oBaHus

HacskiieHHbIE ¥ HEHACBIIIIEHHBIE Maphl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTABJICHHS HACBIIIIEHHOTO Mapa OT
TEeMIIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBILLIEHHOT0 Tlapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHHS OT JIaBJICHUS B
JKUJIKOCTH

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh

https://m.edsoo.ru/X4AG7PJVJ]

https://m.edso0.ru/W4505S1GQ

https://m.edsoo.ru/810XNZKD1

https://m.edsoo.ru/QRONGWOZ8

80

Pemenue 3agau

https://m.edsoo.ru/PKAPBXZGT

81

82

TBépnoe teno. Kpucrammueckne u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

IInaBnexnue u KpucCTallin3alus. Y nenpHas
TCIJIOTA IJIaBJICHHA. CY6J'II/IMaI_[I/I$I

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/M\WYH1C81KN

83

Hedbopmaruu TBEpAOTO Tena. PacTsokeHue u
cxarue. Casur. Monyins FOHra. IIpenen
yIpyrux aehopmariuii

https://m.edsoo.ru/961UIDFRU

84

TenmoBoe pacMpeHue KUIKOCTEN U
TBEPIBIX TEJ. AHTAPMOHHU3M TETTOBBIX
KOJIeOaHWI 4acTHI] BELIECTBA

https://m.edsoo.ru/1R1740Q0N



https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N

ITpeoOpaszoBanue sHeprun B (ha30BBIX

85 https://m.edsoo.ru/UUJQYTXYF
nepexojiax

86 YpaBHEHHE TEIIOBOTO OamaHca https://m.eds00.ru/5SCVIKKTMW

87 Pemenue 3amay https://m.edsoo.ru/2L7HENBQ2
IToBepxHOCTHOE HaTsKeHUe. KanwiispHsle
siBiaeHus. JlaBiaeHue Mo UCKPUBIEHHON

88 A AL HCKD https://m.eds00.ru/Z9FYINI4U
MMOBEPXHOCTHIO XXuaAKocTu. Dopmyra
Jlaruiaca
O000111eH1E U CUCTEMATH3AaIMs 3HAHUN 110

89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA. https://m.eds00.ru/V3TS29GT9
da3oBble nepexobl"
KourtponsHas padora 110 teme "Arperarasie

90 P P P | https://m.edsoo.ru/BTE57DDIP
cocTosiHHs BerecTBa. @a30BbIe IEpPexoabl
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.
DnexTpuyeckuii 3apan. JIsa Buaa

91 p pan. /1 a https://m.edsoo.ru/ESV1IQRBVX
ANEeKTpUudecKux 3apsanoB. [IpoBoagHuKH,
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU
DJIeMEeHTaPHBINA JIIEKTPUUECKUI 3apsi.

92 P P P https://m.eds00.ru/QJTV6HK7Q
3aK0OH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
BsaumogeiictBue 3apsinoB. Toue e

93 A AL HEHHbL https://m.eds00.ru/HMBAKQY47
3apsnbl. 3akoH Kynona

94 Pertennie 3amau https://m.edsoo.ru/XCFAV8SHK
Onekrpuueckoe mnosie. Ero neicreue Ha

95 P g https://m.edsoo.ru/EF3CUR72W
AIEKTPUICCKUE 3aPSIIbI
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MMOJIS.
ITpoOuEIit 3apsn. JIMHUKN HANIPSHKEHHOCTH

96 p PAA P https://m.eds00.ru/9KBCOFPIX

ANEKTPUIECKOTO ToJIst. OTHOPOTHOE
AIEKTPUIECKOE TI0JIe



https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X

IloTeH1IMAIBHOCTD SJICKTPOCTATUYICCKOI'O

97 https://m.edsoo.ru/QJ4AHEFATR
noJisi. Pa3HOCTh MOTEHIMAIOB U HAIIPSDKEHHUE
IloTrenumanpHas SHEPrus 3apsaa B

98 ANEKTPOCTaTHYECKOM 1ose. [ToTenmnman https://m.edsoo.ru/YODNX8N9Z
ANEKTPOCTATHYECKOTO TOIS
CBs13b HAPSHKEHHOCTH OIS M PA3HOCTH

99 MOTEHIMAIOB JJIsI JICKTPOCTATUYECKOTO https://m.edsoo.ru/SWNQFLP9Y
TOJIS

100 Hpmiuﬂn CYTCPHOSHIFR SICKIPHHCCRIX https://m.edso0.ru/\WS1GYR413
TOJICH

101 Pemenue 3amau https://m.eds00.ru/2630Y5063

102 Hose Toqequoro sapsna. Loste parioeptio https://m.edsoo.ru/BGX3JCTAQ
3apsHKEHHOU Cephl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [lose paBHOMEpPHO 3apsKEHHOM https://m.edsoo.ru/L4L5W448T
0OECKOHEYHOM MI0CKOCTH

104 IpOBOJHHIH B SIEKTPOCTATHHECKOM MOTE. https://m.edso00.ru/6GVP71B38
VYcnoBue paBHOBECHS 3apsAJI0B

105 JBOTEKTPHKH i MOTYIPOBOHIKH B https://m.edso0.ru/3G6DWKG2I
AIEKTPOCTATHYECKOM IT10JIE
Konpnencarop. DneKTpo€MKOCTh

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTb IIIOCKOTO https://m.edsoo.ru/GHLGD83X7
KOHJICHCATOpa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB https://m.edsoo.ru/60WN2ZDH8

108 HocrenopatensHoe coepunenme https://m.edso0.ru/OZ9EPI4LY
KOHJICHCATOPOB

109 DHeprus 3aps>KEHHOT0 KOHJIEHCATopa https://m.edso00.ru/SW376XS21

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY



https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY

JIBr>keHUE 3apsiKEHHOM YacTULIBI B

111 https://m.edso00.ru/9PGVSYIWG
OJIHOPOJTHOM DJICKTPHYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILUSMXW
00600 I

113 © ,I,HeHHe 1 CHCTeMaTHSa,L,Mﬂ SHAHIHI 1O https://m.edsoo.ru/QCIRPYCGA
TeMe "DIEeKTPpUUIECKOe ToJIe
KourpoabHas padora mo teMe

114 " HIPOIIbHAZ paboT l: e https://m.edso0.ru/WRQGZBRF7

DNeKTpUYEeCcKoe moJie

Cuna toka. [TocToSHHBIA TOK. Y CIIOBUSA

115 CYILIECTBOBAHUS MOCTOSHHOTO https://m.edsoo.ru/L8L EAKUV5
AIEKTPUIECKOTO TOKA

116 Ucroununku Toka. Hanpsixenue u 3/1C https://m.edsoo.ru/RUFCAYTDO
3 O .

117 AKOH LMa JUTA yHacTika fet https://m.eds00.ru/64VZXZ2GP
DNeKTpUUECKOe COPOTUBIICHHE
3aBUCHUMOCTB COMPOTUBIIEHUSI OJTHOPOJIHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U IO 1 https://m.edsoo.ru/KE2FEN35X
MOTIEPEUHOTO CEYCHUS
Vv .

119 FIGTIPHOE COTPOTHBIICHIE BEIIECTEA https://m.edsoo.ru/Y4ZTZRZAl
Pemtenue 3agau
Ilocnenmo , ,

120 JIC/IOBATCILHOE, MapalliIeibHOC https://m.edsoo.ru/VE37ERCKG6
CMEIIaHHOE COSTMHEHUE TTPOBOTHUKOB

121 PaC“I%T Pa3BETBICHHBIX HIICKTPHHCCKHX https://m.edsoo.ru/OQH1PIPRF
nenei. [IpaBuna Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/LXRB618PO
Pa0o .3

123 ADOTA STICKTPHHICCKOTO Toka. JakoH https://m.eds00.ru/PLTTBZGPC
Jxoyna —Jlenua

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY 6
MomHOCTb i1 .T

125 HIHOCTD JICKTPHHICCKOTO TOKA. L ClLIoBad https://m.edsoo.ru/CONEPSIIH

MOIITHOCTD, BEIACIIIEMAasd Ha PE3UCTOPEC



https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH

126 Pemrenue 3agau 1 https://m.eds00.ru/90KODG7HY
9J1C €HHEee eHHe

127 JIC M BHYTpEHHCE CONPOTHBIICHN 1 https://m.edsoo.ru/MGCEWIVUL
HCTOYHUKA TOKa
3 O I 5

128 aron Lma Ilﬂil MOTHO} (3AMKHYTOH) 1 https://m.edsoo.ru/XQP3R9DK4
AIEKTPUICCKOH IeTTH

129 Pemenue 3amau 1 https://m.edsoo.ru/XDAVLS3JL

130 MOIIHOCTh UCTOYHUKA TOKA 1 https://m.edsoo.ru/OWH2Q5J0S

131 KopoTtkoe 3ambikanmne 1 https://m.edsoo.ru/9WFHKYNVF

132 KonneHcarop B ienu MOCTOSSHHOTO TOKa 1

133 Pemrenue 3agau 1 https://m.edsoo.ru/52KZZJPDT
Pemenue 3a "T1 5|

134 Hatj 1o T"eMe CCTORHHRI 1 https://m.eds00.ru/5175121DC
ANEKTPUICCKUH TOK
P "T1 I

135 cHierme 3aﬂatj 1o T"eMe OCTOAHRIH 1 https://m.edso0.ru/DX6SFSQ5I
ANEKTPUYECKUI TOK
Pemenne 3aga4d no teme "Ilocto %

136 HIEHHE 332 [j " T" M OB 1 https://m.edso0.ru/K835E5INT
ANMEKTPUICCKUH TOK
00600 I

137 'I,HeHHe 1 CHCTeMaTmaHHH 3H%HHH ,I,TO 1 https://m.edsoo.ru/WXUI1RUC5
teMe "[ToCTOSIHHBIN JEKTPHYECKUN TOK
K §] "TT I

138 OHTPOJIBHAA IV) & OT"a 11O TEME “LIOCTOAHRIH 1 https://m.eds00.ru/7S4PGOQHP
ANEKTPUYECKUN TOK
DNeKTpUUecKast MPOBOIUMOCTE PA3IMIHBIX

139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX. 1 https://m.edso0.ru/DV219CC72
CBepXIpoBOIMMOCTH
DNeKTpUUECKU TOK B pacTBOpax U

140 pacrmiaBax 3JeKTpoauToB. 3akoHbl Dapayes 1 https://m.edsoo.ru/36L9OKOEE
JUTSI DJIEKTPOITH3a

141 DnexTpuuecKuil ToK B razax. [lnmazma 1 https://m.edsoo.ru/MEDWMLCJ6



https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6

142

DneKTpUUecKUil TOK B BakyyMe. BakyymHble
PUOOPHI

https://m.edsoo.ru/HNIAJ5B73

143
144

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/56 KAVJECB

https://m.edsoo.ru/EKLRQTDAX

145

146

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSKEHUS B
LETH TOCTOSTHHOTO TOKA MPH TOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt
nabopartopueii o ¢puzuke. [Ipumepsl
nu3MepeHus: GU3NYECKUX BETUYUH MIPH
MTOMOIIY KOMITbIOTEPHBIX JAaTYUKOB"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3yueHrne HepaBHOMEPHOTO JABUKEHUS C
LETIBIO ONPEACIIEHUS] MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY83

147

148

149

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune yCKOpeHHUs IpU
MIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOW IJIOCKOCTH" MIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPH PAaBHOYCKOPEHHOM JBUKEHUN"

Pu3NYECKU IPAKTUKYM I10 TEME
"M3MepeHne yCKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHne IBUKEHUS TeJla IO OKPYKHOCTH
C MIOCTOSIHHOM 10 MOJ1YJIIO CKOPOCTBIO" Min

https://m.eds00.ru/70Y40Y610

https://m.edso0.ru/87JADYSZ2

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

"UccnenoBanue 3aBUCUMOCTH MIEpUOA
oOpallieHus KOHMYEeCKOro MasiTHUKa OT €ro
napameTpoB"

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOUIEH CUJIBI TPU
JBMKEHUH OpycKa 10 HaKJIOHHOU
mwrockoctu" uiu "IIpoBepka runoTe3sl O
HE3aBHCUMOCTH BPEMEHU JBI)KEHUS Opycka
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHue OT ero Macchl”

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”
iy "M3ydyeHne NBM>KEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 010K"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenune kodpduimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 pHIreHTa
3apucumoct Frp(N)" miu "MccnenoBanue
JBUKEHMs OpyCKa 110 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM K03 (HULIUEHTOM TpeHHs "
i "M3ydeHne IBUKEHHS Tpy3a Ha Bajy C
TpeHuem"

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C4QD

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

153

@u3NYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue yciIoBUN paBHOBECHS
TBEPAOTO TejNa, UMEIOIIEr0 OCh BpalieHus"
ninu "KoHCTpynpoBaHHE KPOHIITEHHOB U

https://m.edso0.ru/MI0QT27R6



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6

pacuér cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTH TBEPIOTO TEJA, UMEIOIIETO
Ionaas onops"

154

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejaa 1o TOpPMO3HOMY
nytu" win "M3mepenue cuiibl T4ry,
CKOpPOCTH MOJEIH 3JIEKTPOMOOWIIS U
MOITHOCTU cuJibl TATK" Wik "CpaBHEHUE
U3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" uinu "HccnenoBanue coxpaHeHUst
UMITyJIbCA TIPU YIIPYTroM B3auMoieicTBun"
win "HM3MepeHne KHHETUYECKOM dHeprun
Teja 10 TOPMO3HOMY ITyTH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca
(pexoMeH10BaHO UCTIONIb30BaHue HU(POBOH
naboparopun)" win "M3ydeHue n30X0pHOTO
nporiecca" win "N3yuenue nzodapHOro
nporiecca" uin "[IpoBepka ypaBHeHUs
COCTOSIHUSA"

https://m.edsoo.ru/FZ0CNRGTA

https://m.edsoo.ru/T66K4CKZG

156

Pu3nYECKUil IPAKTUKYM IO TEME
"U3mepeHue yaenbHOM TeIIOEMKOCTU' WIIH
"HccnenoBanue nporecca OCTbIBAaHUS
Benrectsa" mwin "Mccinenosanue
agnabaTtHoro npouecca” unn "M3ydyenue
B3aUMOCBS3U YHEPTUU MEKMOJIEKYIIPHOTO
B3aUMOJCICTBUS U TEMIIEPaTypbl KUTICHUS
JKUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

OU3NYECKUN TPAKTUKYM I10 TEME

https://m.edsoo.ru/0ZA5PMDO07



https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

158

"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xunkocter" win "M3aMepenue yneabHou
TEIUIOTHI IIJ1aBJIeHUs Jpaa" win "N3ydyenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3J/lyXa U OILIEHKa MaccChl I1apoB B
nomemeHun". smepenune kodddurmenrta
MMOBEPXHOCTHOT'O HATSKEHUS

du3nuecKuil MPakTUKYM 110 TeMe
"HaOmnroneHue npeBpalieHus 3Hepruu
3apsHKEHHOI0 KOHAEHCATOpa B IHEPIHIO
u3nyyeHus ceeroauona” unu "Nsydenue
IIPOTEKAHUs TOKA B LIENH, COACPKALIEH
koHneHcarop" wim "Pacnpenenenue
Pa3HOCTH MOTEHIUANIOB (HANPSKEHUs) IPH
MIOCJIEI0BATEIIBHOM COEIUHEHUN
KOHJIEHCATOpOB"

https://m.edsoo.ru/5BPTN1YZU

159

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnegoBadne CMENIaHHOIO COEIUHEHUS
pesucropoB” niu "M3MepeHue yaeapHoro
CONMPOTUBIIEHHUS TPOBOIHUKOB" UITN
"MccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaIpsHKEHUS JJIs1 JIaMITbl HaKaJluBaHUs "

https://m.edsoo.ru/UAIS3VVKE

160

@u3NYeCKUil NPAKTUKYM IO TEME
"Habmonenue anektponusa’ uim
"N3mepenue 3apsiaa 0THOBAJIEHTHOTO HOHA"
nnu "HcciaenoBanne 3aBUCMMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypsl" uin "CHsTUE BOJBT-

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



https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L

aMIIEpPHOI XapaKTEepUCTUKU quoaa"

161

162

163

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3aIHsI 3HAaHHUH 110 TeMe
"Kunemaruka"

PesepBubIil ypok. O60011eHIE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"Jlmnamuka"

PesepBHrlit ypok. O60011eHNE 1
cucTteMaru3anys 3HaHuu 1Mo teme "CraTtuka
TBEpAoro Tema"

https://m.edsoo.ru/LQO93M5SQ

https://m.edsoo0.ru/S7CS1UFMI

https://m.edsoo.ru/XVUMKRX6N

164

PesepBHeIil ypok. O000IICHHE 1
cUCTEMAaTH3allis 3HAHUM 110 TeMe "3aKOHBI
COXpaHEHUS B MeXaHUKe"

https://m.eds00.ru/C37WXULT2

165

166

167

168

Pesepubriil ypok. O6006111eHIE 1
cucTeMaTu3anus 3HaHu| 1o TemMe "OCHOBEI
MOJICKYJIIPHOKHHETHYECKOM Teopun"

PesepBHrlIit ypok. O600111eHNE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"TepmoanHamuka. TernioBble MaITUHBI"

PesepBHeIit ypok. O6001IeHNE 1
CHCTEMAaTH3allMs 3HAHHH 110 TeME
"ArperatHble COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

PesepBHrlIit ypok. O6001IeHNE 1
CHCTeMaTH3alus 3HaHUH 1o TeMe
"OnexTpuueckoe noiue"

https://m.edsoo.ru/3SPBKBKI6D

https://m.edsoo.ru/IZZC67VF1

https://m.edsoo0.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

169

PeseprubIil ypok. O60011eHIE 1
CHCTEMaTHU3alus 3HAHHUIA TI0 TeMe

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



https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

"TIoCTOSIHHBIN 31EKTPUUECKUI TOK"

170

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTtu3alus 3Hanui no teme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Kourposbubie IIpakTHyeckue Ty ——
padoTshI padoThI
B3aumojeiicTBIE MOCTOSTHHBIX MarHUTOB
1 Y NPOBOJHUKOB ¢ TOKOM. MarHuTHoe 1 https://m.edsoo.ru/H05J3PQ24
nosie. ['unoresa Amnepa
Bextop marauTtHOM nnaykuuu. [Tpunnumn
2 CYINEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu 1 https://m.edsoo.ru/0YNNE57SO
MarHUTHON WHITYKITUU
3 MartiTioe noje MpOBOLHIKa ¢ TOKOM. 1 https://m.edsoo.ru/F1I0ASACBX
OnbIT OpcTena
4 Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb https://m.edsoo.ru/1JEDF5HEN
5 Pemenue 3amau https://m.edsoo.ru/R80PKEZP4
6 Hpmvenerie sakora Amriepa. 1 https://m.edsoo.ru/5SA2ACKSRB
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. JIBUKEHHUE 3apsSKEHHON YaCTHLIBI 1 https://m.edso0.ru/6MB8YZ8TN
B OJIHOPOJHOM MarHMTHOM ITOJIC
Pemenue 3amau 1 https://m.edsoo.ru/FWURORSOE
9 Pa6ora cuel Jlopenia https://m.edsoo.ru/MTHD23745
10 Pemenue 3amau 1 https://m.edsoo.ru/GH8JAPHBQ
11 Marmwrsoe nonte B Bemectse. 1 https://m.edsoo.ru/W7HGQBK70
deppoMarHeTHKH, mapa- u JHaMarHeTHKH
12 OCHOBHBIC CBOHCTBA ()ePPOMATHETHKOB, 1 https://m.eds00.ru/960J4E47D

[IpumeHnenne peppomMarHeTHKOB



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D

Pemrennie 3agad mo reme "Maraurtaoe

13 | https://m.eds00.ru/Q8JGTYNHT
I1oJIE
P "M

14 eme"HHe SUIATTIO TENe TVIATHITHOE https://m.edsoo.ru/MPCUALFIM
oJIe
s I )

15 prctme BHCKTPOMarHHTHvO 1 HHAYKIHHI https://m.edsoo.ru/\V7BSKAUS89
[ToTok BeKTOpa MAarHUTHOW WHAYKIIAN

16 OC uaayKIuu https://m.edsoo.ru/8TLELGTJZ

17 38KOH 3IeKTPOMATHHTHOR HHILYKIHH https://m.edsoo.ru/7TEOPOGAR3
®dapanes

18 Buxpesoe anexrputieckoe nose. ok https://m.edsoo.ru/IONVHO1NK
dyko
O/1C uHAYKIMU B JBUKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA1
HpOBOILHI/IKaX

20 Pemenue 3amau https://m.edso0.ru/ZZTUBO2GQ

21 [TpaBumno Jlenia https://m.edsoo.ru/GIRNARYL9
151 .K

22 HAYKTHBHOCTD. RATyIIKa https://m.edsoo0.ru/37WBAJCTF
I/IHI[yKTI/IBHOCTI/I B OCIIN ITOCTOSAHHOTO TOKA

23 Apnerue camonsyKinH. S/1C https://m.edso0.ru/99CECGMBH
CaMOWHYKITHH
6]

24 HEPTIA MATHHTHOTO HOJT KATYIIH © https://m.edsoo.ru/PS4XRHOGS
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau https://m.edsoo.ru/MAWTH1ZS0

26 0606'1'IJ;CHI/IG u CI/ICTeMaTI/I'i'?,aIII/ISI 3HAHUH 110 httos://m.edsoo.ruMWZCMISBLO
TeMe "DIeKTpoInHAMUKA
K

27 Kortpoxbias padota o reme https://m.eds00.ru/N9QL KI45Y

DJIEKTpOIMHAMHUKA
28 Komnebarensuas cucrema. CBOOOIHEIE https://m.edso00.ru/R7DSWGSTQ



https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ

kosnebOanus. ['apmMoHnYeckue KoeOaHus

29

30

31

Kunemarnueckoe u JUHaAMHWYCCKOC
OIHMCaHKE KOJIeOaTEIbHBIX JIBIDKCHHUI

DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIHCAHUSA
TapMOHHMYECKHUX KOJIeOaHUH U3 BX
HEPTEeTUYECKOT0 U KHHEMATHIECKOTO
OIMCaHUs

Awmmuntyaa u ¢aza konebanui

https://m.edsoo.ru/GLUGM9A5P

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

https://m.edsoo.ru/IRUHIPMT1

32

Ilepuon u yactora kosnedanuii. [lepros
MaJlbIX CBO6OI[HI>IX KOJIeOaHnI
MaATEMATUYCCKOI'O MassTHHUKA. Hepnon
CBOOOJHBIX KOJI€0aHUH NPY>KUHHOTO
MasiTHUKa

https://m.edsoo.ru/BUSUSUF04

33

34

3aryxaromue konedanus. BelHyX1eHHBIE
Kosebanus. Pesonanc

ABTOKOJIEOaHUSA

https://m.edsoo.ru/TGTJTWAUQ

https://m.edsoo.ru/BW1K0OUGVP

35

36

37

Pemenue 3agau

Ypok-koHpepenmus "MexaHndeckue
KoJ1e0aHusl B My3bIKaJIbHBIX
MHCTpyMeHTax"

O0001IeHE ¥ cUCTEMATH3alUs 3HAHUI 110
Teme "Mexanndeckue xKoneoanus"

https://m.edsoo.ru/XPWCJ9CPJ

https://m.edsoo.ru/DAYGBRUYJ

https://m.edsoo.ru/SV7MHCH10

38

DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebaTtenbHbIil KOHTYD

https://m.edsoo.ru/H5B2\WS8APN

39

®opmyna Tomcona. CBsI3b aMILTUTY 1Bl
3apsifia KOHJIEHCATopa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIE0ATeIbHOM KOHTYpE

https://m.edsoo.ru/RHGLVVKQ5



https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5

3akoH COXPAHCHUA SHCPIUH B UACAIIbBHOM

40 https://m.edsoo.ru/MMO1P2WQN
KOJIeOaTeIIbHOM KOHTYpE
3aryxarolue IEKTPOMarHuTHbIE

41 KoseOanus. BeiHYyX/IeHHBIC https://m.edsoo.ru/4VHII3UMW
ANEKTPOMArHUTHBIC KOJeOaHuUs

42 Hepewmenibiii Tok. Pesuctop u https://m.eds00.ru/OG6JQHTOD
KOHJICHCATOP B IETH MEPEMEHHOT'0 TOKa

43 Karyitia Hi1yKTHBHOCTI B LICTIH1 https://m.eds00.ru/6PAEKOLHT
MePEMEHHOTO TOKA

44 3aKon Oma A1 SJICKTPHHICCKON et https://m.edso00.ru/P1FZDISQV
MEPEMEHHOTO TOKa
MOIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYCHUE https://m.edsoo.ru/6P4CXH152
CHWJIBI TOKA U HATIPSHKEHUS

46 Pe3oHaHC B 251€KTpUYECKOH 1ETH https://m.edsoo.ru/AYQWXESRA

47 Pemntenue 3anau https://m.edsoo.ru/OCVLSMIOS
WneanbHeblif Tpancdopmatop.

48 [TpousBoncTBO, epenaya U NoTpediieHue https://m.edsoo.ru/F142U7UQR
ANEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 dIeKTpodHeprii. KybTypa https://m.edsoo.ru/UYDMIDXZW
MCIOJIb30BaHUS JIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HH

50 Pemienue 3anau https://m.edsoo.ru/IR54QM6F2

51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK

59 O06o0menue U cucTeMaTH3alys 3HaHUH 110 httos://m.edsoo.ru/I6Y Y'Y 79EQ
Teme "DJIeKTpOMarHuTHbIe Konebanus"

53 MexaHW4YeCKHUe BOJTHBI. XapaKTePUCTUKHI https://m.edso00.ru/0P6YANBXC



https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC

MCXaHHNYCCKHUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX

55 3ByK. XapaKkTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
nu il

56 HppasByK 1 yHBTpaSByKU yMOBO® https://m.edsoo.ru/24XDNL1P1
3arpsi3HEHUE OKPYIKAIOIIEH cpebl

57 Pemenue 3amau https://m.edsoo.ru/SWQQHEYAJ
DnekTpoma € BO . U3nyuenue

58 JIGKTPOMATHHTHRIC BOMHBL. VISTYHCHH https://m.eds00.ru/EHMGUTOBG
AIEKTPOMATrHUTHBIX BOJIH
3 .

59 Herjmﬂ SICKIPOMATHHTHBIX BOH https://m.edsoo.ru/HOOHGO6V5
CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
[IIkana 3J1eKTPOMarHUTHBIX BOJIH.

60 [IpumeHneHue 3J1eKTpOMarHuTHBIX BOJIH B https://m.edsoo.ru/RZ8BKEKVL
TEXHHUKE U OBITY
[TpuHIMITBI paTUOCBSI3U U TEJICBUICHHUS.

61 Panuonokarus. DneKTpoMarHuTHOE https://m.edsoo.ru/7KCCHOBN5
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
K 0

62 OFTPOTLHAT PALOTA HO TEME https://m.edsoo.ru/NJT16HVEI
"Konebanus u BoJHBI"
Cger. 3 i

63 BET. SAKOH TPAMOIHHEHHOTO https://m.eds00.ru/KSRDTMZWV
pacmpocTpaHeHUs CBETa
Pemenwue 3amay Ha CHEHHUE 3aKOHa

64 HISHIE SALAT Ha TPHMEREHIE SAKON https://m.eds00.ru/3H2Y L 4R4l
MPSIMOJTMHEHHOTO PacTPOCTPAHEHHUSI CBETa
O ! .

65 TPAKCHHE cBeta. TLIOCKOE SEPRallo https://m.edso0.ru/TIX9ZBOSG
Cdepuueckoe 3epkano
IIpenominenue cBera. AGCOTIOTHBIN U

66 OTHOCHTEIHLIN TORA3ATEID https://m.edsoo.ru/L NCHI3MOR

npenomienus. [losiHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblii yroi mojaHOTro



https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

BHYTPEHHETO OTPAKEHUS

Pemenne 3a1a4 Ha IPUMCHCHHUEC 3aKOHOB

67 https://m.edsoo.ru/C4D3UDGG4
OTpPaKCHHUS U TIPEIIOMIICHUS CBETA
X 97 e. .

68 O Mytiei B npusie. JlHCnepens caer https://m.eds00.ru/HYZWS63L2
CoxHBIN cocTaB Oenoro ceera. LBer
JInn3pl. @OKYyCHOE PacCTOSHUE

69 HH3B. TEORYCHOE pacclostue 1 https://m.eds00.ru/SXWYEXTXM
OIITUYECKAs CHJIA JIMH3BI
ITocTpoenu 0 i

70 P © HIODDENCHHH B JIMH3Ax 1 i https://m.eds00.ru/6SRTDG4V7
cucTtemMax. YBEJIUYEHUE JINH3bI
Pemrenue 3amau Ha mocTpoeHue

71 M300paXEHU, MOJIy4aeMbIX C TTOMOIIBIO https://m.edsoo.ru/YAGCQPWZX
JINH3

72 ['a3 xak ontuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pemenue I

73 3aﬂaqv PCICIH] IPHMEHIMOUTH https://m.edsoo.ru/OENIDYBRZ
TC€OMETPHUYECKOMN ONTHKH

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS https://m.edsoo.ru/UCGBDSEVT

75 Hucnepcus cera https://m.edso00.ru/1VI1JZOF05

76 WuTepdepennys ceera https://m.edso00.ru/ZQB6756KE
K .Y

77 OTCPEHTHHIC HOTORHIIC, ¥ CITOBHA https://m.edso0.ru/HIXX3PSWN
HaOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.eds00.ru/111ISQL6DM

80 Hudpaxius ceera https://m.edsoo.ru/KPOD2N63D

nppakiMoHHas peIIETKA. Y CIIOBHE

81 Judpar peiietK HOBH https://m.edso0.ru/\VV7S3Y95TQ
HaOII0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LIELZ3AWE

83 [TonepeyHOCTh CBETOBBIX BOJH. https://m.edsoo.ru/TWKJKW3NH



https://m.edsoo.ru/C4D3UDGG4
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https://m.edsoo.ru/TWKJKW3NH

[Tonspusanusa ceera

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

85 CBeToBbI€E SBJICHUS B IPUPOJIE 1 https://m.edsoo.ru/VJW9IR3ES8

86 O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110 1 https://m.edsoo.ru/ZOLIZTMYC
teme "OnTtuka"

87 Kontponbhas padota nmo teme «OnTuKa 1 https://m.edsoo.ru/WMVM1ARQU
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM

88 MEXaHHUKH. 3aKOHBI AJICKTPOTUHAMUKH U 1 https://m.eds00.ru/GT085PL4Q
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 g:sz;:;;;g::;aﬂmon reopit 1 https://m.edso00.ru/S5VL5W7WK
[TpocTpaHCcTBEHHO-BPEMEHHOW HHTEPBAJ.
[IpeobpaszoBanus Jlopenma. Ycinosue

90 MPUYUHHOCTA. OTHOCUTENBHOCTD 1 https://m.eds00.ru/7ZFTX1X84
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BPEMEHHU
Y COKpAICHUE JITTHHBI

91 DHEpIHA 1 HMIIYITEC PEIATHBHCTCKOM 1 https://m.edsoo0.ru/GPUPD6117
YaCTHUIIBI

92 CBsi3b Maccol ¢ ?Hepmeﬁ 1 MMIYITRCOM 1 https://m.eds00.ru/UOC7GTEMG
PEIATHBUCTCKON YaCTHIIBI. DHEPTHSI IIOKOS

93 PaBHOBeCHOE TEMIIOBOE U3ITyYEHHE 1 https://m.edsoo.ru/YWVZA9QOH

94 3akoH cmenieHus: Buna 1 https://m.edsoo.ru/R1JD6DWAM

95 I'mmoresza M. [Tnanka o kBaHTax. @OTOHBI 1 https://m.edsoo.ru/RW82CYU89

96 DHeprust 1 UMIyJIbC POTOHA 1 https://m.eds00.ru/14SLLOJ97

97 Poroopexr. Orirat A. T. Croserosa. 1 https://m.eds00.ru/NMAVEIDIM
3akonbl poTtorddekTa

98 YpaBHeHune DWHIITEIHA TSI 1 https://m.eds00.ru/DOQYSU4GM



https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
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https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
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https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM

dororddekra. "Kpacnas rpanumna"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa https://m.edso00.ru/1746\VP412

100 BoJIHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/UMEW9AQCE
Bounsl ne bporna. [InuHa BoJiHbIL 1e

101 Bpoiins u pa3mepsl 00J1aCTH JTOKATH3AIHH https://m.edsoo.ru/MVA3A30ZQ
JBUKYIICHCS YaCTHIIBI

102 KopnyckynspHo-BOTHOBOH Ayain3m https://m.edso0.ru/2XMBTMSAQ

103 Judpakius 3JeKTPOHOB Ha KPHUCTAIIAX https://m.edsoo.ru/XH242PNOK
Crneuunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHolleHus HeonpeaeaEHHOCTEN https://m.edsoo.ru/BMLQCWUGS
Ieiizenbepra

105 Pemenue rpaduyeckux 3anau https://m.edso00.ru/D207BTWDJ

106 Pemenue pacuéTHBIX 33124 https://m.edsoo.ru/ZUBH25VJV
KonrtponbHas padota o remam: "OCHOBBI

107 CTO", "KopmycKysspHO-BOJIHOBOU https://m.edsoo.ru/U4HQ8CZ90
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 atoma. [ImanerapHas Mmozenp aroma https://m.edsoo.ru/SMMRTGFK1
Pesepdopna

109 [Toctynater bopa https://m.edso00.ru/SWV5SUN8J

110~ DWieciekTpos. CHeKTp yposreil https://m.eds00.ru/T6T3FTQBY
SHEPTUU aToMa BOAOPOIa

111 CTIOHTAHHOE 1 BLHYKICHHOS H3IyHeHie https://m.edsoo.ru/WJ95LAOOP
cBeTa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7

113 Hyknonnas monens siapa I'eitzenOepra- https://m.edsoo.ru/JGIMALCVV
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NBanenko. 3apsiq 1 MacCoBO€ YUCIIO sJIpa.
M3otonsl. PannoakTuBHOCTE

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3JIy4EHUSI.
BnusiHue paguoakTUBHOCTH Ha KUBBIE
opranu3msl. /lozumerpus

https://m.edso0.ru/8QM2PG4JI

115

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SAnepusie cuibl. [{edekt Macce sapa.

S nepublie peakuuu. A nepHble peaKTOPHI.
[Tpobnembl ynpaBisieMoro TepMOsiIepHOTO
CHUHTE3a. DKOJIOTUYECKUE acCTIEKThI
pa3BUTHS AEPHONU SHEPTETUKHU

https://m.edsoo.ru/YOQ4MRH2H

116

MeTo/ibl perucTpaluy U UCCICIOBAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuronsbl, ME30HBI U JTENTOHBI.
[IpencraBnenune o CTaHAapTHON MOJEIH.
KBapk-ritooHHast MOJIeb aipOHOB

https://m.edsoo.ru/AIEJHULHD5

117

®dwusuka 3a npeaenamu CTaHAapTHON
Moaenu. TéMHas maTtepust U TEMHAs
sHeprusi. EnuHcTBO pusmueckoi KapTHHBI
Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKU IS
O0BSICHEHUS IPUPOJIBI KOCMHUYECKHUX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHNN

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

120

COBpeMeHHBIC OIITUYCCKUC TCICCKOIIBI,

https://m.edsoo.ru/KOWWMA4JIE
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paauoTeNeCKOIbl, BHEaTMOC(hEepHast
aCTPOHOMUS

121

122

123

Bup 3Bé3an0ro Heba. Co3Besnus, spKkue
3Bé3I[BI, IIJIaHCThI, ©X BUAUMOC IBUKCHUC

Conueunas cucrema. Comnnue. ConHeunas
aKTUBHOCTb. McTounuk sneprun ConHua u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKHU.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETHUMOCTB"

https://m.edsoo.ru/TNSSKWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/AIXHH46BIR

124

125

126

127

3BC3IH)I TJIaBHOM II0CJICA0BATECIIbHOCTU

Bnytpennee crpoenue 3BE31.
CoBpeMeHHBIE IPEACTABIICHUS O
MPOUCXO0XAeHNHU U 3Bostolun CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]

Muneunsiii Ilyte — Hamma 'anakTuka.
Tunel ranaktuk. YEpHsbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Paciuupenne BeeneHHoid.
3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

https://m.edsoo.ru/IF3TMPI01

https://m.edsoo.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edso0.ru/UCGD0OBD7Y

128

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka

https://m.eds00.ru/XTCIKQGX4

129

130

Hepemménnsie npo0iaeMbl aCTpOHOMUHU

Pu3NYeCcKUil NPAKTUKYM IO TEME
"HccnenqoBaHue MarHUTHOTO ITOJIS
MOCTOSSHHBIX MAarHUTOB' MJIH
"WccnenoBanue CBOMCTB

https://m.edsoo.ru/\WCAIUBA2Q

https://m.edsoo.ru/OJIEYJBSH



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

¢deppomarnernkos" wim "HccnenoBanue
JeUCTBUS MIOCTOSHHOI'O MarHUTa Ha paMKy
C TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uinu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON UHAYKIIMM Ha OCHOBE
u3MepeHus cuibl Amiepa”

https://m.eds00.ru/567ERZSQT

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHUS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenue MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/6041U180D

133

@uU3NYECKU NPAKTUKYM I10 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHTYKITUN"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
resepartopa”

https://m.edsoo.ru/FNW63917S

134

@uU3NYECKU NPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOIHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

https://m.edso0.ru/GAXGUGIKA

135

136

Pu3NYeCcKUil NPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKeE"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue mepeMEHHOr0 TOKa Yepes
MIOCJIEI0BATEIBHO COECINHEHHBIE
KOHJEHCATOP, KaTYIIKy U pPe3UCTOp" Uin

https://m.edsoo.ru/SISHWUJFI

https://m.eds00.ru/LNOY8MGT9



https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9

"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B IICNH MEPEMEHHOI0 TOKa"

137

138

139

140

141

142

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHue nokazaresis npeaoMIeHUst
crexna" i "[lonydyenue n3o0pakeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BElIECTBa (Ha IpUMepe
*)uakux uH3)" uim "M3mepenue
(hOKYCHOTO PAcCTOSTHUS PACCEUBAIONITIX
uH3"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
uHTEep(EpEeHIINH U TOISIpU3aly cBeTa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTHUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1€)"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1nanka Ha
OCHOBe uccnenoBanus Gororpdexra” wm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepes CBETOAMO OT HalpsiKeHUs "

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

https://m.edsoo.ru/PSFJZF82U

https://m.edsoo.ru/Q0Q2UZ8N9

https://m.edsoo.ru/RIEYWY7CM

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXOQNLN

143

@u3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa pa3pekeHHOTo

https://m.edsoo.ru/8PYJEZYBO
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aTOMapHOI0 BOJIOPOJa U U3MEPEHHUE
noctostHHOW Punbepra"

144

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
WCIIO0JIb30BaHUEM JI03UMETpa' Win
"H3yueHue moriomeHus 0eTa-4acTuiy
alnroMUHUEM"

https://m.edso0.ru/C3HI5S5E4

145

146

147

148

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJIs1 ONIpeIeICHUs
MOJIO)KEHHUS HEOSCHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3US
CeBepHOro nojymapus u sipkue 3BE31b1"
unu "Habmronenus B Teneckor JIyHsl,
IJTAHET, TYMAHHOCTEMN U 3BE3IHBIX
cKoIIeHui"

O06o001IeHre u cucTeMaTU3aIys 3HaHUH.
Ponb pusuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COLIMaJIbHON U 3TUYECKOM chepax
JEATEILHOCTH YeIOBEKa

O0001IeHNEe U CHCTEMATH3aLKS 3HAHHUI.
Ponb 1 MecTo pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA
O0001IeHNE U CHCTEMATH3aLNs 3HAHUIA.
Ponb ¢usnueckoii Teopun B
(hopMUpOBaHHUH TIPEICTABICHHUH O

https://m.edsoo.ru/PR4K00VZY

https://m.edsoo.ru/XABKPSEJ3

https://m.eds00.ru/G145HQT3W

https://m.edsoo.ru/AOX66XKGX
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¢bu3nveckoil KapTHHE MUPA, MECTO
(bu3nuecKoil KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MIpeJICTaBICHUI O PUPOE

O0001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 1O

149 " " https://m.edsoo.ru/34RK44YVZ
TeMme "Kunematuka
O000111eHE U CUCTEMATH3alUs 3HAHUI 110

150 ,I,H " B https://m.eds00.ru/EOD18QXGW
TeMe "Kunematuka
O00011IeH1E U CUCTEMATHU3aIisl 3HAHUH 110

151 ,I,H | B https://m.edsoo.ru/VTQF4AUOXU
teMe "JluHaMuKa
O000111eH1E U CUCTEMATH3AaIMsl 3HAHUN 110

152 '1'11 5 " https://m.edso0.ru/ASCP8EJHX
teme "CraTuka TBEpAOro Tea
O00011IeHIE U CUCTEMATU3aIMsl 3HAHUN 110

153 'I'H B " https://m.edsoo.ru/7 A6P6FWC2
TeMe "3aKOHBI COXPAHCHHS B MEXaHHUKE
O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/JRCSWNXDH
KMHETUYECKOU Teopun”
O0001IeHre 1 cUCTEMAaTH3als 3HAHUH 110

155 teme "Tepmoannamuka. TeroBbie https://m.edsoo.ru/10P456\WQO8
MAaIITUHEL"
O0001IeHre 1 cUCTEMAaTH3aMs 3HAHUH 110

156 Teme "ArperaTHbIe COCTOSTHUS BEIIIECTBA. https://m.edsoo.ru/VOTG69RUR
da3oBbIe IEPEXOABI"
O00011IeHIE ¥ CUCTEMATHU3AIMs 3HAHUN 110

157 . i https://m.eds00.ru/76P5KZV5A
Teme "DJIEKTPUIECKOE TT0JIe
O00011IeHIE U CUCTEMATH3AaIUs 3HAHUI 110

158 ,I,H . B . https://m.eds00.ru/86VR2HMRJ
teMe "[1OCTOSIHHBIN STEeKTPUUECKUN TOK

159 O00011IeHIE U CUCTEMATHU3alisl 3HAHUN 110 https://m.edsoo.ru/ESIK18H3F
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teMe "Toku B pa3inyHbIX cpepax”

160

161

O06001IeHre ¥ cucTeEMaTH3alus 3HaHUHI 110
TeMme "MaruutHoe noie"

PesepBubIil ypok. O60011eHIE 1

cHCTEMAaTH3alis 3HaHUH 10 TEME
"DneKkTpoMarHuTHas UHAYKIUs"

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

https://m.edsoo.ru/LUNKZLUR7

162

PesepBHeIil ypok. O000IICHHE 1
CUCTEMATHU3AalNs 3HAHUH 110 TEME
"Mexannyeckue Konedanus"

https://m.edsoo.ru/3F07MLKSL

163

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"DeKTpOMarHUTHBIC KOoJIeOaHus "

https://m.edsoo.ru/FM1LEP76S

164

165

166

PesepBHrlit ypok. O60011eHNE 1
cHUCTeMaTH3aIis 3HaHUH 110 TEME
"MexaHn4YecKue 1 3JeKTPOMarHUTHbIE
BOJHBI"

PesepBHelIit ypok. O600111eHNE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"OnTuka"

PesepBHrlIit ypok. O6001IeHNE 1

CUCTEMATHU3AlU 3HAHUU T10 TEME
"OcnoBel CTO"

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/\WJILMATIT6

https://m.edsoo.ru/NB6V3ZB81

167

PeseprubIil ypok. O60011eHIE 1
CHUCTEMAaTH3alysl 3HaHUM 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayan3m"

https://m.edsoo0.ru/3G6FJ3FFEN

168

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3anus 3Hagui mo teMe "dusuka
aroma"

https://m.edsoo.ru/HGF8GQ8A5
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PesepBHelil ypok. O000IICHHE 1

169 cucTeMaTu3anus 3HaHuH 1o Teme "dusuka 1 https://m.edsoo.ru/3RSUU1P8G
ATOMHOTO SIIpa U JIEMEHTAPHBIX YacTuIl"
PesepBHelit ypok. O000ICHHE 1
170 cHCTeMaTHu3alus 3HaHUH 10 TeMe 1 https://m.edso00.ru/GQDTD8IRQ
"OnemenTs! acTpodu3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb M MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TpPaHUIBl MPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJICNICH:
MaTepuaibHas TOUKa, MHEpLUaIbHAs cUCcTeMa OTCYETA, aOCOIIOTHO TBEPAOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS ra30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKHUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJIEKYSIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJl, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tei; Auddysus, OpOoyHOBCKOE
JBID)KEHUE, CTPOECHHUE KHUJIKOCTEH U TBEPABIX Tell, U3MEHEHHE 00bEMa Tel
OpU HarpeBaHMM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJCHCALlNs, IUIABJICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMM COCTOSIHUS ra3a B M30Ipolieccax; dJIEKTpHU3aLUs Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, MYyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DSHEprus, IOTECHIUAIbHAS DHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MIPaBWJIBHO TPAaKTOBaTh (M3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W ENWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh U3yYEHHBIE TEIUIOBbIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIONB3Ys (hM3MUECKHUE BETMUMHBIL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS JHeprusi, padora ra3a, KOAX(QQUIMEHT IOJIE3HOT0 IeWCTBUSL
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUUYECKHE  CBOWMCTBA  BeHleCcTBa U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaANpsHKEHHOCTD IO,
MOTEHLIKaN, Pa3HOCTh MOTEHIIMAIOB; MPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIOIb3YyEMbIX BEIMYUH, UX 0003HAYCHUS U €AHHMUIIbI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHLHUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPTrUuH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJISIPHO-KHHETHUECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
DHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoHu,
NEpPBBI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIOBHs (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€30IacHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX 1 KOCBCHHBIX H3M€p€HPII>i; IIpHu 5TOM
dbopmynupoBath podiemMy (3a1ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPE3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTH
(U3UYECKUX BEIWYMH B BHJE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOIBI II0
pe3ynbpTaTam UCCIIeIOBAHMS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPyAa MpU MPOBEIESHUN UCCICTOBAHUHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aJaui BBIOUPATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PHU3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

10.14

Pemarp KaueCTBEHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYXKICHHM C OMOpod Ha U3YYCHHBIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOMYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH NOTY4aEMyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 10 (DU3KMKE B IMOBCEIHEBHOW KH3HU
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpUOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBAMU, JUISI COXPAHCHUS 3JI0POBbSI M COOJFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGoTare B rpymme C BBINOJIHEHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/Ipa MPHY PEIICHUH (PU3NUECKHUX 3a/1a4

11.3

Pacnio3naBath (uznueckue sBIeHUs (MpoLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
MIPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, YJIEKTPOMAarHUTHAs WHIYKIUS, TeHCTBHE
MarHUTHOTO TIOJISI HAa TMPOBOJAHWK C TOKOM W JBWKYIIUICS 3aps,
3JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHHe, MpelloMIIeHHe, HHTepdepeHuus,
IUdpakuus U MOJIpU3alus CBETa, AUCIEPCUsl CBETa, (POTOIIEKTPUUESCKUN
s dekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUYECKYI0 IPOBOAUMOCTh PpAa3JIMYHBIX CpeA) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIAYKIMS MarHUTHOro mois, cuina Awmmepa, cwia JlopeHua,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B Ipollecce TapMOHHUYECKMX 3JIEKTPOMAarHUTHBIX KosieOaHuH,
(oKycHOE pacCcTOSIHHE | ONTHYECKas CHjla JIMH3BL, TPH OIMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEIMYHH, UX
0003HAUEHHsI W EIWHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($U3HYECKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (POpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEIUYHMHY C
JIPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3NYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBaTh PU3NUYECKHUE MPOIECCH U SBJICHUS, UCIOIb3Ys GU3NUECKUE
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEIO0BaTEIbHOTO U
HapajyIeNIbHOTO0 COEAVHEHUs NIPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKoe  BbIpaXXe€HHWE M ycjoBHs  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMM MAarHUTHOTO  TOJsA
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE IUIOCKHM 3EpKaJoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponeCcCoOB C UCITIOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath podieMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0BaHUS, MPOBOJUTE OTBIT
U GOPMYIHPOBATH BHIBOJIBI

11.10

OcyiecTBISATh MpsIMbIE M KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; pU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTro 000pPYIOBaAHUS

Pemates pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBHUS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIACIATh (DU3HMUECKUE BETUYHHBI
U (QOopMyIBl, HEOOXOAWMBIC JUIsI €€ pelmICHHsS, MPOBOAUTH PACU€Thl U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'MYCCKHU
HCIIPOTHUBOPCUMUBYHO LCIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKA, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM M TPEACTAaBICHUS Yy4eOHOW U HAyYHO-TIONMYJISPHOU
uH(pOpMallUK, TOJXYYEHHOH W3 pa3IUYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIYyHaeMyr0 HH(GOPMAITHIO

OOBSACHATh TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE pUMEpPHI BKJIa/1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust 0Oe30macHOCTM TMpu  oOpalleHuu ¢ npudopamMu U
TEXHUYECKHMHU YCTPOMCTBAMU, IS COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIMOJHEHUEM pA3IUYHBIX COIMATBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYNIIBI, PAIMOHATBHO PACIIPEACTATh 00SI3aHHOCTH U
IJIAaHUPOBATE JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi IpOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMeHT B pu3uke

MopenupoBanue duznyecKkux SIBJICHUU u
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBHSI.
Ponp u w™ecto ¢usuku B  popmMHpoBaHUU
COBpPEMEHHOM  Hay4yHOM  KapTUHBI MHpa, B
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH

MEXAHHUKA

KNMHEMATHUKA

MexaHn4eckoe  JABHMIKEHHE. OTHOCHUTENBHOCTD
2.1.1 MexaHuueckoro gaBmkeHus. CHcreMa OTCUYETA.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
o TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

naJieHus

KpuBonuneiinoe JIBUYKEHUE. PaBrOMEpHOE
915 JBUKCHHE MAaTEPHUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JUHENHAs CKOPOCTh. Ilepuon u

qacToTta. LIeHTpocTpeMuTenbHOe YCKOpEHUE

216 TexHUUECKHE YCTPOMCTBA: CIUIOMETD, IBHXKEHHE
o CHApSIJIOB, IEMTHBIC U PEMEHHBIC TIepeIayun

[Tpaktuueckue paboTel. M3MepeHne MrHOBEHHOMH

2.1.7
ckopoctH. lccnemoBaHue COOTHOIICHHS MEXIY




2.2

2.3

MIyTSMH, PO ICHHBIMHU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHON Hymro. V3ydeHue IBHIKCHUS
HapuKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocurensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HbproTOHa [U1 MaTepHaIbHBIX TOUYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOTO TEa
MoOMEHT CuiIbl OTHOCHTENBHO OCH BpalleHUS.

[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJBKUX cHJI. MccnenoBanue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAOIIUX B JaedopMupyeMoit
NpYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. MIMIyNIbC CHIIBI M U3MEHEHUE
HMITyJIbCa Tella

3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe
JIBUKECHHE

2.3.3

Pabora cuiter




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckast d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOH OHCPI'un

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  Paker,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEH
Tel Mpu Heympyrom ynape. MccnemoBanue cBs3u
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddyzus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
4acTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u  eé

m3Mmepenue. [Ilkana remnepatyp Llenbcus
Monens uaeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOW HSHEpruu  TEIMJOBOIO  JBUKECHHS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301poLiecchl B neanbHOM Tase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TEpMOMETP, bapomMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPTUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KomnyecTBO TEmiIoTel H pa60Ta. BHYTpeHHHH
OHCPIusa OJHOATOMHOI'O UACAJILHOI'O I'a3a

3.2.3

33791031 TEIUIONEPEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4YyeHHue. TertoéMKOCTh  Tena.
ViaeapHass  TEIUIOEMKOCTb  BelmecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHbI. [TpuHIUTIBI JIEUCTBUS
TEIJIOBbIX MamuH. [IpeoOpazoBanusi >HEpruu B
TerIoBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHUuecKne yCTpONCTBA: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIEHUEe. YenbHas TeIIoTa napoo6pa30BaHI/1;1.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tesa. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
Kkpuctayyibl. CoBpeMEHHbIE MaTepHaIbl

3.34

[ImaBienne u KpucTauM3anus. Y AeiabHas TEIIOTa




riaBieHus. Cyomumanus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepeHue BIAKHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJIeKTpU4ecKuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuuecKkoe ToJIe. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TTOJIS.
o IMotenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrusl 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AIIEKTPOCKOTI,
419 DIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpA
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBAHHS MOCTOSTHHOTO
421 aneKTprudeckoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma 1i1s ygacTka 1enu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeNIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTPCHHEE COMPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
aneKkTprueckoi ren. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCUMOCTb  COINPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJIeKTpUYecKuil TOK B ra3zax. CaMOCTOSITENIbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkne ycTpoNCTBa: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JJIEKTPOHArpEBATEIIbHbIE
OpuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u ($hoTOpe3uCTOpHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCcTOYHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUS. Habmronenue
AIIEKTPOIN3A

11 KJIACC

Kon
pa3nena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEP:KAHUSA

OJIEKTPOAMMTHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOM HMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOU

4.32 uHIyKIud. KapTrHa JTHHWE MAarHATHOM MHIYKIMA
TOJISI TOCTOSTHHBIX MarHUTOB
MarnuTHOe ToJie IPOBOJHMKA ¢ ToKOoM. KapTtuHa
JUHAWA TOJISl JUIMHHOTO TPSMOTO TPOBOJHHKA H
4.3.3 3aMKHYTOT'O KOJIBILIEBOTO NPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJyJib M HallpaBJICHHUE
Cuna Jlopenma, e€ MOIyidb U HalpaBlCHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM mose. Pabota cuitet Jlopenna
4.3.6 SIBIICHHE IICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uaayknud Papajes
Buxpeoe snexrpuueckoe none. 3C uHIyKIINN B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTyHaTreJbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. /C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYIIKU ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckne paboTbl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKU ¢ TokoM. MccnenoBaHue aeiicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebartenbnast cucrema. CBOOOIHBIE KOICOAHMS.
£ 1 5.11 'apmonmnueckue konebanus. Ilepuon, wacroTa,
' aMIuITya U dasza KoyebaHuin
5.1.2 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 VYpaBuenue TrapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC
K0J1e0aTeJIbHOTO JABWXKCHU A

IIpeBpamienue dSHepruv Ipd TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHMi
€€ CKOpPOCTU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIC
AJIEKTPOMArHUTHBIE KOJNE€0aHWS B  HJCATLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o KOJIcOATETBHOM KOHTYpPE
BeinyxaeHHbIe MeXaHUYeCKHe KoJIeOaHusl.
5.1.7 Pe3onanc. Pe3onancHasi kpuBasi. BpIHyXIeHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JeHCTBYIOLIEE 3HAYEHHUE CUITBI TOKA U HAIIPSKECHUSI
Tpancpopmarop. IlpousBoactBo, mnepenaya u
notpelieHue JNEKTPUUECKON SHEPTUH.
5110 DKOJIOTUYECKMEe  PUCKUM TP MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynesTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHON
KHU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKHUI 3BOHOK, TMHUU JIEKTpoIepeiad
IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

HccrnenoBanue nepeMEHHOr0 TOKa B LENH U3
MOCJIEA0BATEIbHO COEAUHEHHBIX KOHJEHCATOPA,
KaTyIIK{ U PE3UCTOpA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanundeckue BOJIHBI, YCITOBHUS

521 PacrpoCTpaHEeHHUSL. [Mepuos. CkopocTh

o pacIpoCcTpaHeHus U JUIMHA BOJHLL [lonepeynsie u
POJIOJIBHBIE BOJHBI

599 Hutepdepennus " mudpakims
o MEXaHUYECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. [’ pomMkocTh 3ByKa. Bricora




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3IIy4€HUs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMaruuTHO BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)K€HHE,
IpeIoMIIEHuE, noJsipU3anus, Iudpakuus,
uHTepdepeHiys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. IIpuMenenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTTBI pazuoCBsI3H u TEJIEBUACHUSL.
Panuonokanus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXaroIIei cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neus

5.3

5.3.1

OIITHUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
0JIHOpOHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOCOIOTHBIN NOKa3aTeab NPeIoMIICHUS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUSA

535

5.3.6

5.3.7

5.3.8

Hucnepcus cBera. CloxHBIN cOcTaB OEJIOro CBETa.

[BeT

CoOuparoliie M pacceuBaromue JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask cuia
ToHKOM JuH3bI. [locTpoeHune wu300paXkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JTNH301

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKH

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
Ycenosus HaOI0AeHUS MaKCHMYMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunonHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOr0  CBETa  Ha
JU(PPAaKLUOHHYIO PEIETKY

5.3.10 [Monstpuzanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHui B nuH3ax. HaGmroneHnue mucriepcuun
CBeTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHuKH. [locTynaTsl TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHHU U COKpAILlEHUE JTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl C DHEPruedl ©  UMIYJIbCOM
6.4 CBOOOJIHOM YacCTHIIbl. DHEPTrUsi MOKOS CBOOOIHOM
YaCTHIIBI

7.1

1.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBI3M dHEpruu
7.1.1 ¢boTOoHa C €ro YacToToW. DHEPrusi U HUMITYJIbC
¢dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITh

1.2 A.T'. CroneroBa. 3akoHbl (hoTod(hheKTa

713 VYpaBuenne OiHmTeiHa g QoTodddexTa.
o «KpacHas rpanuna» porodsddexra

7.1.4 Hasnenue cera. Onbitel [1.H. JIebeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 TexHU4YeCcKue YCTpPOMCTBA: (doTodIEMEHT,
o doTogaTuKK, conHedHas oaTtapesi, CBETOINOT

CTPOEHUME ATOMA

Mopens aroma Tomcona. Onbiter Pezepdopaa mo
7.2.1 HCCIIEI0BAaHUIO CTpOeHMs aTtoMa. [ImanetapHas
MOJIeIh aToMa

71.2.2 [Toctynater bopa. M3nydeHue wu TOTJIONICHHE




(OTOHOB TIpU TMEpexo/ie aToMa C OJHOTO YPOBHS
sHepruuM Ha Jnpyrod. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBoOMcTBa yactul. BonHbl ae bpoins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIAX

724

7.2.5

CrHoHTaHHOE W  BBIHYXICHHOE  H3JIyYCHHE.
Y CTpoiicTBO M IPUHIIHI Pa0OTHI JTa3epa

TexHuuecKkrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH Ha YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykioHHas
Mozenb sapa [eitsenbGepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M30tonsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprust CBsI3U HYKJIOHOB B siape. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepusii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEepPCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI EPHON SHEPTETUKHU

3J'ICMCHTapHLIe YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aUMOJEHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peakTop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gH0r0 Heba. Co3Be3nus, sipkue 3BE3IHI,
IUTAHETHI, UX BUIUMOE JIBIIKEHUE




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[ImaHeThI-TUTaHThl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY IS 3BE3] rJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHna 1 3B€31. DTalbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii [lyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpenencHue 3B€37, raza
n neum. llonoxxenune u nwxenue ConHua B
INanaktuke. Ilnockas u chepuyeckas noJCUCTEMBI
lNanakTukn

Tunber ramaktuk. PanuoranakTMky M KBasapsl.
YEpHble AbIPBI B Apax ralakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer BeeneHnol». PenukroBoe usinyueHue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0JIeMbI
aCTPOHOMUU




IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

CdopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (HU3UYECKHE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

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

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmuilt xapakrep (yHIaMEHTATbHBIX 3aKOHOB U OTPAaHHYEHHOCTH
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UUECKHE
MPOIIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI M

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMHupoBaHHOCTh yMEHHUS pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpeOyrolIMe NMPUMEHEHHs] 3HAHUN U3
pa3HBIX pa3feNoB IIKOIBHOTO Kypca (DU3WKH, a TakKe WHTErparuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJBb3yeMbIMU B (U3MKE: MPOBOIUTH TMpPSMBIE W KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEILCKOM  JCATEIBHOCTH  C  HMCIOJIb30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeJCTaBICHUI o paloOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
(¢u3nuecKkoro  coaepkKaHus €  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHST (PU3MUECKUX MPOIIECCOB, MPOUCXOISAIMIMX Ha 3BE3AaX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

O ®U3UKE

Kon Kon

pa3L[e.1m/Te JEME

MBI HTa

1.1

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHU4ecKoe JBHKCHUE. OTHOCHUTENILHOCTh MEXAHUYECKOT'O

nerkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

Eé€ pamryc-BeKkTop:
Pl )=(xle) vr ) z(r)),

TpaeKTopIif,

nepeMEIIeHIIE:

Ar =r1(ty))—7(t)) =1, —11 =
= (Ax, Ay, Az),

IyTb.

CroxeHIIe HE[JEMEU]EHIIfIZ

Ay =4, +47

CkopocTh MaTepuanbHOM TOUKHU:

__AF
L= —
At

— =
=7'=(v.v.v ).

Ar—s{

Ax ,
v =— =x.
ﬂhf L—Cl

CoxeHHe CKOpocTeil: ¢, =0, + 0, -

AHAJTOITMHO v, =)/, U.=Z,.

Brluncrnenue nepeMeleHus U IyTd MaTepUaIbHON TOUKU IIPU

MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 1O TpaduKy




3aBUCUMOCTH Vx(t)

o _ AD ~,
VYeKkopeHIe MaTepHalIbHOIl TOUKIL: d = — =u,'= [a
A |y o
114
Au, A ) -
a =—>= =(v,),". aganormHo a, =(v, ), a.=(v.)"
Ay r
PaBHOMEpHOE IPAMOIIMHENHOE BUKEHHUE:
xX(t) = xg + oyt
1.15
Uy (t) — vg, = const
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!
at”
x(t)=x,+u,t +——
vit)=v, +at
1.1.6 a, = const
UE.‘I.’ - U_l‘.'r = EH.‘I.' [Il _Il]
U he U'\
IIpu QBIDKEHIIN B OHOM HaIpaBIeHHIH ITyTh S = 1 2
CBoOoaHoe majeHre. Y CKopeHrue CBOOOTHOTO TaICHHS.
Yi D
1.1.7 [

Yo o




JIBm>keHue Tena, OpOIIEHHOTO MO YTJIOM 0L K TOPU30HTY:

[.T{f} =X, + U, =X +tU,cosa-f
gr . 2
Vi) =y, +u, t+ ‘T =y, +U,sina- r—‘gTT

v (t)=uv, =u,cosa

v (t)=uv, +gt=u,sina— gt

g.=0
g =—g=const

1.2

1.1.8

1.1.9

1.2.1

KpuBonuneiinoe nBuxeHue. [[BHkeHne MaTepuaibHOM TOUKHU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

_27‘[_2
w = = TV

. LleHTpocTpeMUTEIbHOE YCKOPEHHE TOUKH:

. [lomHOE yCKOpEHHE MaTEepUaIbHOU TOYKHU
Teépnoe Teno. IlocTynarenbHOE U BpalllaTeIbHOE IBUKEHHUE

TBEPOrO Tesa
JMHAMUKA

Nuepuunaneubie cucreMsl orcuéra. IlepBbil 3akoH HeroTOHA.

[IpuHnun otHOCHUTENBHOCTH ["anmunes

1.2.2

Macca tena. IIIOTHOCTE BemiecTBa:

m

.0=7

1.2.3

Cuna. [TpyHUUMND cyneprno3uivu CHUI:

- - -

FpaBHOﬂeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt

npu

F = const

-

—

Fi?. F?_l

Tpernii 3akoH HpIOTOHA JU1s1 MATEpUAIIBHBIX TOYEK:

-

Fip = —Fp

1.2.6

1.2.7

3aKOH BCEMHUPHOIO TATOTEHHUS: CHJIBI MPUTSHKEHUS MEXIY
TOYEYHBIMU MacCaMH PaBHBI
mim,
RZ

F=aG

Cuna TSOKECTH. ]_[eHTp TSDKECTH Tela. 3aBUCHUMOCTh CHIIBI
TSDKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IIJIAHETHI pagunyCoOM

RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx

1.2.8

Cuita Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

Erp = uN

Cuna TpeHus nokos:




Koadduuuent tpenuns

[aBiienue:
i
1.2.9 ==
P=7
1.3 CTATHUKA
0
F
MoOMEHT CuiIbl OTHOCUTEIIEHO OCH BPAILICHUS
1.3.1
IM| = FI, rae | — meyo cuier
F
OTHOCUTEIIBHO  OCH, npoxoasmeir  uepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOYEK:
myr, + myry+...
Tu.M. =
m; + my+...
1.3.2
B oHOpOAHOM TTOJIE TSXKECTH
(g = const)
LIEHTP MaccC TeJla COBIMAJIAET C €r0 UEHTPOM TKECTH
Ycnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+...=0
1.3.3 .
|E+Fy+...=0
1.3.
3axoH [lackans
4
JlaBiienue B )KuUIKOCTH, TTokosmeics B MCO:
1.3.
P =Ppo t pgh
5
1.3. 3akoH ApxumMena:
6 .

FApx = _PBbITeCH
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€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FApx = ng/BbITeCH

VYcnoBue m1aBaHus Tl
3AKOHbI COXPAHEHN A B MEXAHUKE

NMnynbsc MaTepuasbHOM TOUKU:

1.4, - -
= mv
1 p
Nmmnynsc cuctemsl Tei:
1.4, - - .
=p;+p,+...
2 P=p1TDP2
3aKOH U3MEHEHUS U COXPaHEHUSI UMITYJIbCA:
B UCO
Ap = A(pl + D2 +.. ) = FlBHELLIHAt + FZBHELHHAt+' -
B CO , ecitm
1.4. - - .
3 Ap = A(py +p+...) =0
, €CIIN
FlBHemH + FZBHeLLIH+- =0
PeaktuBHOE IBUKEHUE
F
1.4, A7 I
4

PabGora cuiibl Ha MajToM MNEpEeMCIICHUN:

;1=|ﬁ|-|fl'l.}_'.|-€{}5 a=F, Ax




1.4.5

o F

()]
MoIHOCTE CHUJIBI:

€CJIK 3a BpEMs

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

Ad
P=— =F-vu-coso
ﬂhf Ar—

1.4.6

1.4.7

1.4.8

Kunernueckast sHEeprust MaTepruagIbHON TOUYKH:

mv? p
EKI/IH =

2 2m

2

3aK0H U3MEHEHUS KHHETHYECKOH OHCPIruu CUCTCMbI

MatepuanbHbIx ToYeK: B UCO AEkun = Al + A2 + ...

IloTenumanpHast SHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrmTeHu - EZHOTeHu_= AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaHLHOﬁ TOYKHU B OJHOPOAHOM
TIO0JIC TAXKECTU!

El'[OTeHL[ = mgh

[ToTenumanpHas 3HEpPrus ynpyro 1eGopMHUpOBaHHOIO Tea:

kx?
El'[OTeHLL = T

3aKOH N3MCHCHUA N COXpaHeHI/Iﬂ MeX&HH'—IeCKOﬁ 3HepFI/H/I:
Euex = B + Emr&m-
B IICO AE,ex = Agcex HEMOTeHIL CEM
B IICO AE,x = 0. eCI Agcex memoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyna u dasza konebanuii. Kunemarndeckoe onmcaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
I7I€ X - CMEILIEHUE U3 PABHOBECHSI.

JIlnHamMuyeckoe onucaHue:

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

DHEPreTUYECKOE ONMMCAHKUE (3aKOH COXPAHEHUS MEXaHUYECKOM

SHEpPrumn):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTYAbL KoJIeOaHUH CMCIICHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYy/IaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHHUS:

Upe =04, @ =04

[lepron u yacToTa KoneOaHmii:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KOeOaHUI NPYKUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3 Brinyxaennsie koneOanus. Pezonanc. Pesonanchas kpusast
[Tonepeunsie " POAOTHHBIC BOJTHBI. CkopocThb
pacnpocTpaHeHUs U JITTMHA BOJIHBIL:

A=vT = Y

1.54 v
HNutepdepennus u qudpakius BOIH

1.55 3ByK. CKOpOCTh 3BYyKa

2 MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mogenu cTpoeHus razoB, KHAKOCTEW W TBEpHbIX Teu. [lycthb
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTU4ecTBO BEIIeCTBA
N m
CTN
211
rae
Ny
— qrciio ABOrazipo, M — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BeIIecTBa

212 TemnoBoe ABMYKEHHE aTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 BzanMmoneiicTBre uacTHIl BelecTBa

214 Huddysus. bpoyHoBckoe ABMXeHNE

2.15 Mogens uneanbaoro raza B MKT
CBsi3p MEXly IaBICHHUEM U CpelHeH KUHETUYECKOW dHEepruei
MOCTYIATEILHOTO TEIUIOBOTO JBMKCHHS MOJICKYJ UICATHLHOTO
raza (ocHoBHoe ypaBHeHUE MKT):

= 2 (mp?) 2 —
216 p=ymatt =i = | S 3 e




- KOHLICHTPALUS MOJIEKYJ

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K
CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUYECKON dHEepruen
MMOCTYNATCJIbHOI'O TCIIJIOBOT'O ABWIKCHUS €0 MOJICKYJI:
{ 2
2.1.8 =M\ 3t
oL 2 2
219 VYpasuenue p = nkT
MO,I[GJ'IL HACAJIbHOI'O I'a3a B TCPMOAWHAMMUKE:
| Vpasrerre MerreTeesa — Kaneipona
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaBHeHne 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 I[aJ'ILTOHa IJId JaBJICHUSA CMCCH PA3PCIKCHHBIX I'a30B!:
2.1.11 p =py + Dyt
I/I30Hpoueccm B Pa3pCKCHHOM Tra3c C IMOCTOAHHBIM YHUCIOM
2112 MoJiekyl N (C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):




14
== t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0ObeIMHEHHBINA Ia30BbIH 3aKOH:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTU MW JAaBJICHHA HACBINICHHOT'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTH OT 00BEMa HACBIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTHOCUTENBHAS BIAXHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[Hapa (T) pHacmLur[apa (T)
2115 M3MeHeHne arperatHbIX COCTOSIHMM BEIIECTBA: WCIIAPEHUE U
o KOH/JICHCALIUsl, KUTIEHUE KUJIKOCTH
N3meHeHne arperaTHbIX COCTOSHUU BEIIECTBA: IUIABICHHE U
2.1.16
KPUCTAJLTU3AIIHS
2.1.17 [IpeobpazoBanue sHEpruu B (Ha30BBIX MEPEX0aaxX
2.2 TEPMO/IMHAMUKA
221 TemnoBoe paBHOBECHE U TeMITepaTypa
2.2.2 BuyTpennss sneprus
Tennmonepenaua kak cnocod M3MEHEHUS] BHYTPEHHEH dHEprUH
2.2.3 0e3 comepmieHus: paboThl. KOHBEKIWSA, TEMIONPOBOIHOCTS,
W3IIy4eHUE
2.2.4 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora napoodpazoanus L: Q = Lm.
VY aenbHas TeruioTa rmaBieHus A: Q = Am.

VY aenpHas TerioTa cropanus Tormaa : Q = qgm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:

A =pAV

Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha PV-guarpamme

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

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

2.2.8

2.2.9

2.2.10

2.2.11

BTOpOfI 3daKOH TCPMOJANHAMUKH. H606paTI/IMLIC IIpOLECChI

[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 TEIIOBOro OalaHca:

Ql+Q2+Q3+:0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpusanus Teld U €€ NpOsBIEHUS. DJIEKTPUUECKUNA 3apsi.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsjl.

3akoH COXPAHCHUA SJICKTPUUICCKOI'O 3apdaaa

3.1.2

3.13

B3aumopeiictBue 3apsioB. Toueunsie 3apsiibl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUIJICKTPUUCCKOM

IMPOHUIACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero HeﬁCTBHC Ha

3apsabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

N F

qnp06Hbu7[

ITone Touyeynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HaNpsHKEHHOCTH ATUX MOJIEH

3.15

HOTGHHI/I&J’[BHOCTB QJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
Az = q(p1 — P2) = —qAp = qU.

IloTenumanbpHas OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




3.1.6

3.1.7

HOTCHHI/IEUI OJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
T q

CBs13b HaHpﬁ)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHLUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHUYCCKOI'O IT0JIA: U=Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MMOJICH:

E:E1+E2+...,¢ :¢1+¢2+.--

[IpoBOIHUKY B 3JIE€KTPOCTATHUECKOM HOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0

, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHKA (@ = CONSt

3.18

3.1.9

JIMBIIEeKTPUKY B JIEKTPOCTaTUYECKOM ToJie. [luaniekTpuueckas

IMPOHUIAaCMOCTDb BCUICCTBA €

KOHI[GHC&TOP . BJICKTpOéMKOCTL KOHACHCATOpa:

q
c==+
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATopa:

£gpS

d

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---anapaﬂn_Cl+C2+-"

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Uit Uz @y =Gz = p— =+t
nocn




DHeprus 3apsHKEHHOTO KOHIEHCATOpa:
_qUu _CcUu*  ¢*

3.1.11 —
¢ 2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuia Toka:
7=4g
3.21 Ay
ITocrostunsiii Tok: | = const
Jlnst mocrosinHOrO TOKa ( = |t
392 VYcnoBust CyIecTBOBaHUS JIEKTPHUUECKOTO TOKA.
o Hanpsioxenne U u OJIC E
3akoH OMa aJid y4acTKa LeMu:
3.2.3 I = v
. . - R
DNeKTpruyecKoe CONPOTUBIICHUE. 3aBHCHUMOCTD
COTIPOTHUBIICHUS OJHOPOJHOTO MPOBOJIHUKA OT €ro JJIUHBI U
324 ce4eHMs. Y IeIbHOE CONPOTUBIIEHUE BELIECTBA.
2. l
R=p-
Pg
Ucrounuku Toka. JIC uctouHnka TokKa:
E = ACTOpOHHHXCHJI
3.2.5 q
BrayTpennee conpoTHBI€HHE HCTOYHUKA TOKA
3akon OMa aJisi IOTHOW (3aMKHYTOM) dJIeKTpuueckoi menu: E
= IR +
326 IR + Ir, oTkyna




[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

1 1 N 1 N
Rnapa}m Rl RZ -
3.2.7
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
U=UuUl+U2+..,11=12=.,
RI'IOCJI = Rl + R2+...
Pa6ora anekrpudeckoro toka: A = [UL.
3akoH Jlxoynsa — Jlenua:
Q =I°Rt
3.2.8
Ha pesucrope
UZ
R:Q=A4 =12Rt=IUt=7t
MOMIHOCTB 2JIEKTPUYECKOTO TOKA:
Ad
P=— =IU
AT 50
TenoBast MOITHOCTB, BbIEIsIEMAst HA PE3UCTOPE:
2 U
P=I"R=—=]U
3.2.9 R
MOIHOCTh HCTOYHUKA TOKA!
A4
CT. CHIT _
t Ar—s()
CBoOOAHBIE ~ HOCHUTENH  DJIGKTPUYECKUX  3apsgoB B
3.2.10 IIPOBOAHMKAX.  MeXaHu3Mbl  MPOBOJUMOCTH  TBEPIBIX

METaJUIOB, PAaCTBOPOB M pPAacIlJIaBOB JJIEKTPOJHMTOB, Ta30B.




[TonynpoBoauuku. I101ynIpOBOXHUKOBBINA U0

3.3 MAI'HUTHOE I1OJIE
MexaHUUecKOoe B3aUMOJIEHCTBHE MarHUTOB. MaruuTHoOE MoJIe.
Bexkrop maramuTHOM uHAyKIuU. [IpuHIUN Cynepno3uuuu
MAaTrHUTHBIX IOJIEH:
B=B;+B,+...
3.3.1 LT
Jluann wHAYKOMM MarHUTHOTO 1nons. KaptuHa nuHMM
WHIYKIUU MAarHuTHOT'O oA II0JI0COBOT'O Hu
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ MPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHAUTHOTO MOJS JJIMHHOTO
MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA,
KaTyLIKH C TOKOM
Cuna Amriiepa, e€ HanpaBJIEHUE U BEIMYMHA:
F, = IBlsina
3.3.3 ,rzae o — yroj MexAy HalpaBJI€HUEM MTPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
I7I€ 0L — YroJl MeXAY BEKTOpaMHU
v
3.34
u
B
. JIBW>KeHHe 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MarHUTHOM
mnoie
3.4 OJIEKTPOMATHUTHASA MHAYKIUA

34.1

IToTok BCKTOpPa MarHUTHOM WHAYKIHUU:

® = B,,S = BScosa




3.4.2

SABnenue snekrpomMarnutHON MHAYKIMU. IC nnaykuu

3.4.3

3aKoH 37eKTpoMaruuTHoi nuaykuu dapanes:

AD
E :—E :—(I:l;
Af—30

344

i

\0.
\d v,

DJIC MHIYKIHUU B IPSIMOM IPOBOJIHHUKE JUTHHOIA |,

ABMIKYHIEMCS CO CKOPOCTBIO

(2N
B OJIHOPOJHOM MarHUTHOM Mose B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX 1y BeKTopoM B u Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

luv
; €CIIN
l
1
B
,u




TO

| E; |= Blv
3.45 [IpaBuio Jlenma
NHAYKTUBHOCT:
L= (0]
T
346 >um®=LI
Camounnykuus. 9J1C caMOMHAYKIUU:
AT
E,=-L —L =1,
Ay
DHeprus MarHUTHOTO TOJIS KaTYUIKU C TOKOM:
LI?
347 w, = -

3.5 OJIEKTPOMAT'HUTHBIE KOJEBAHU S 1 BOJIHbBI
Konebarenbubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbHIE
Koje0aHus B UAeabHOM KoJiebaTeIbHOM KOHTYpE:

[4(1) = Guesin 0t + )
351 ]I['r:] =g, =0q,__cos( ot +@,) =1__ cos(ot +q,)

®opmyna Tomcona:

T =2nVLC
, OTKyIa
21 1
w=—-=—
T Lc

CBs13b aMIUIMTYABI 3apsia KOHJAEHCATOPA C aMIUTUTYION CHIIBI

TOKa TIIpH CBO6OI[HI>IX OJICKTPOMArHuTHBIX KOJIEOAHMAX B




UJeaTbHOM KOJIe0aTeTbHOM KOHTYpE:

Qe = —

C}

3aKoH COXpPAaHCHUA OHEPTHUHU B HACATIBHOM KoJIeOaTeIbHOM

352 KOHTYpE:

3.5.3 BriHyX/I€HHBIC 2JICKTPOMAarHUTHBIE KojieOanus. Pe3zonanc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U moTpedieHUE
JJIEKTPUYECKON IHEPTUU

. cut LI* cut LI’

+ = mx = =X — const.
2 2 2 2
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH. B3aummHas opueHTanus
BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE B BaKyyMe:
355 - .
E1lBlc
356 Hlkana AIIEKTPOMArHUTHBIX BOJIH. [Tpumenenue
o JJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimoninHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
- cpene. Toueunslil ucToyHUK. JIyd cBera
3aKOHBI OTPAKEHUS CBETA.
a=p
3.6.2
olp
T7T77T7 /77777

3.6.3 [TocTpoeHme N300paXKEeHHUH B INTOCKOM 3epKajie
3aKOHBI IPETIOMIICHUS CBETA.

3.6.4 [Ipenomnenue ceera:

nysina = n,sinf.




3.6.5

3.6.6

3.6.7

AOCOIOTHBIN TTOKA3aTeNb MPETOMIICHUS:

Cc
Nagc = ;

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
np 1

1 D2

nOTH

Xox Jiyueit B Ipu3Me.
1"1 = 1'2 - 1?1}.1 = .”2}.2
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH BOJIH IIpH

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHMIly pasjelna

ABYX OIITUYCCKUX CPCU:

nH,<mn )

ny

unp

IlonHoE BHYTpEHHEE OTpaKEHHE.

[IpenenbHBIN yroy MOJIHOrO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
Noru nq

Cobuparoniiue W paccewBarolIve JTUH3bL. TOHKas JIMH3A.

DOKYCHOE PAaCCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

®opmysia TOHKOH JIMH3bI:

IS
|
el




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 1f1

F:—:—

H d

F\ h
f

3

B ciyuae paccenBaronieil JIMH3bL:
D0O=F ! 0
=F=—
D )

. h 1fl 1

H d

Xon Jnyda, IpOIIEIIET0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmaBHOM onrtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmnapaT Kak onTuueckuil mpubop. I'ma3 kak ontudeckas

cucreMa

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHHMYMOB B
UHTep(PEPEHIIMOHHOW  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




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMUMYMOB IIpU  HOPMaJIbHOM

MaaACHUMU MOHOXPOMATHUYCCKOI'O CBCTA C HHHHOI;'I BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 l'unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®otoHbl. DHeprus hoToHa:
E=hw="Cc
=hv=—=pc
4.1.2
Nwmnynbsc ¢poToHa:
_E h h
P=C=7C ™7
413 ®otordpdext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VYpasuenue DitHmreitHa 1151 hoTodPdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
E¢0T0Ha =hv = 7'
41.4

ABbIXO,C[a = thp =

2
MV max

Exuumax = 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa Ha MOJHOCTBHIO OTPAXKAIOIILYIO IOBEPXHOCTh U
Ha MOJIHOCTHIO MOMIOLIAOIIYI0 TIOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. M3nydenue u morniomnieHne (HOTOHOB IPH
Iepexo/ie aTomMa ¢ OJHOTO YPOBHS DHEPITUU HA JPYIOMU:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneliuaThie CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aToma BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NUKA ATOMHOI'O SA/1PA
431 Hyxnonnas monens snpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3oTonst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnag.
DJeKTpOHHBIN B-pacnai;
4.3.2 N N 0
FX—= Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
I'amma-usnydenue
3aKOH paJiMOAaKTUBHOTO pacnaaa:
-t
4.3.3 N(t) = Ny # 2T




Ilycts M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




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

» ®dusuka; 10 knace. yrnmyonennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» Gusuka; 11 knacc. yrinybnennoe o0yuenre Kacesanos B.A. OOmecTBo €
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. ®uzuka. 10 knacc. YueOHuUK a1 001ieo0pa3oBaT. opraHu3aluii ¢ npui.Ha
ANEKTPOH. HOocHTele: 0a30BbId U podunbHbIil ypoBHU/ .51, Mskumes, b.b.
byxosies, Corckuii H.H./ M.: IIpocsemenue, 2020.

2. Kynepurreiin FO.C. ®uzuka. JluddepeHupoBaHHbie KOHTPOJIbHbBIE pa0OTHI. 7 -
11xmacc.CII6.: U3a. Jlom «CenTsa6pn», 2015.

3. ®usuka. «KKOHCTPYKTOp» CaMOCTOSATENbHBIX U KOHTPOJIBHBIX padoT. 10 — 11
KJIaCChI: MocoOue il yuuTtenen oomeo0paszopart. yupexaeHuii/ C.M.
AnnpromeuknH, A.C. CnyxaeBckuil.- M.: [Ipocsemenue, 2018.

4. Coopuuk 3aaad o ¢usuke. 10-11 kmaccer (k yaueonukam ['.5. MskuieBa
u.ap.) — M.: Dx3ameHn, 2019.

5. Coopruk 3amay no pusuke 1151 10—11 kmacceel: mocodue s ydanuxcst



o0meoOpa3oBar. opranu3anuii: 6a3oBeiid U npodui. yposau / H.A.
[TapdenTrena.- 5-¢ uzn. M .: [Ipocsemenune, 2017 r.

6. ®usuka. 3agaunuk. 10-11 kin.: [Tocobue nis o61eoOpa3oBart. yupexaecHu /
PeiMkeBuu A. I1. - M.: Ipoda, 2019.

7. TemaTuueckue caMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThI 1o pu3uke.10
kiacc. / O.W. I'pommena.- M.: Dx3amen, 2017.

8. A.IL. PreimkxeBunu. COopHuk 3a1a4u no ¢pusuke. Mocksa, poda, 2017 r
9. ®ponTanbHbIe Ta0OpaTopHbIE paboThI 10 pusnke B 7-11 kinaccax
o0meoOpa3zoBareibHbIX yupexaeHusax: Ku. s yaurens / B.A. Bypos, 10.11.
Huk, b.C. 3BopeikuH u 1p.; moxa pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemenue: Yued, mut., 2015

10. KogudukaTtop 31€MEHTOB coiepKaHusl U TpeOOBaHUN K YPOBHIO OJITOTOBKU
BBIITYCKHUKOB 00111€00pa30BaTEIbHBIX YUpEXKACHUM 115 ipoBenieHus B 2024 rony
€IMHOro rocynapcTBeHHoro sk3amena no ®U3UKE.

11.JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITEIbHBIX U KOHTPOJIBHBIX
pabot. Mocksa «Mnekca» 2019 r.

12. ®uzuka. 10 kmacc: TEXHOJIOTHYECKUE KAPThl YPOKOB 10 yueOHuKy I'.51.
Msxumesa, b.b. Byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenko.-
Boarorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [loypounsie miansl o yueOHuky I'.51.
MsikuiieBa, b.b. byxosuesa. B.: Yuutens, 2020.

14. CO0pHUK TECTOBBIX 33aJaHUI 11 TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.



®usuka 10 knace. M.: «Mutennext-Lentpy», 2019

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru

6. https://uchebnik-epos.permkrai.ru/catalogue






