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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbXx B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensier o0s3aTeIbHOE NPEIMETHOE COIepKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOTO TpeaMeTa C y4ETOM MEKMPEIMETHBIX UM BHYTPUIIPEIAMETHBIX CBSI3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke ma€T mOpelncTaBieHUWE O LENsAX, COJepkKaHUM, OoOIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3a1au MPOoEeCCHOHATBHON OPUEHTAIlNH, HANPABICHO HA CO3JIaHUE YCIOBHUH s
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U MHKCHEPHBIM CITCITHATBLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM [1Jisi pa3padOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI IO TO1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTAaBIsCT BO3MOXKHOCTUA ISl pealu3alliil  Pa3jMYHbIX METOAMYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc GU3NKN — cUCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHHE U aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo 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
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI MIPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLUIIBI €r0 TOCTPOEHUS.

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

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (HU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0iieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. s gu3nuku peanusamus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (PPOHTAJbHBIE YYEHMUYECKHE OIBITHl IPU HU3YYEHUH HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOThl NpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanu3zaluy (QU3MYECKOro TpakTUKymMa. B mepBoMm cityuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXIOM M3 3THX KiaccoB. Bropoil cmocod — 3T0
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIEIOBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX pabOT OCYLIECTBISIETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHMs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DPU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAETSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM st pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKOM MOJEIBIO, NMO3BOJISIOUINE TPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /st kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWss Ha OOBACHEHWE/NMPECKa3aHhe MPOTEKAHUS
(bu3MUecKuX SBJIECHUN U MPOIECCOB B OKPYXKAIOLIEH KU3HU, TpeOyrole BbIOopa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00Iero o0pa3oBaHus TOJKEH U3ydaThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O0OpYyIOBaHME [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAlMOHHOE 000pyI0BaHUE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHHA W  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(dopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HaydyHOMY
VU3YYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa M3Y4EHHUsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
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.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIIEeNyIoMMX 3a1ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

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

(dbopMupOBaHHE YMEHUIN IPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil MoneNblo, 3a/ay, MOJpa3yMeBalOIIMX CAMOCTOSITEIBHOE CO3/1aHKe
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
VHXEHEPHOIO XapaKTepa;

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

OBJIAJICHAE METOJAaMU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS WM IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
C (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsl BBIOMpaeTcs OOYUYaIOIIUMUCS, TUIAHUPYIOUUMH MPOJODKEHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BbIOOP
NpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHust (GU3MUECKUX BEJIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TENO, HUACANIbHAs KUIAKOCTh, HACAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOpHUs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATUHKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbHON TOUKU OT BPEMEHHU M UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonuHeitHoe  aBkeHue. JIBUKEHME  MaTepHajibHOM  TOYKH 1O
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUIOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeneabHOro Nepexo1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

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

Hamnpapienue CKOpOCTH IPH ABUKEHUHU 10 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHre HEpPaBHOMEPHOTO JABUMKEHUS C IETBIO ONPEeSICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuyenue nBMXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHune JIBWXKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCuéra (OmpeneseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM 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 IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMudeckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMAax
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHNE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

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

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBaHue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B MHPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

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.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejna. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaumleHus. [lnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEINbHBIN KpPaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHne KPOHIUTEMHOB U PACUET CUIT YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbe CUIIbI M1 UBMEHEHHE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MPEICTaBICHUE PAOOTHI CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTenmmanbHas 3Heprust ynpyro neGopMuUpoBaHHON NpyxuHBI. [loTeHImanpHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIMATBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHE MPOLIECCHI: NBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (PUIYpHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuilbl TITH, CKOPOCTH MOJEIH DJEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUITBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW M TBEPIBIX TeN M OOBSCHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTUX



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

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

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JBHXYTCS XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IIPEICTABICHUE U30IPOLIECCOB: U30TEPMA, U30XO0Pa, U300apa.

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

CBs13b a0COJIIOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

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

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mmpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CHUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, ONMHCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



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

Mopnenp wuIeanpHOrO raza B TEPMOAMHAMUKE — CHUCTEMA YypaBHEHUM:
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  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHUKW. BHyTpeHHssa »sHeprus. KommuaecTtso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eJMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIleparypa.

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.

Makcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJIUIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATeNd, NapoBas TypOHHA,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl Npu aainadaTHYecKOM PacIIupEHUN.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcauus. McmapeHue u KureHue. Y ielbHas
TEIJIOTa MapooOpa3zoBaHUs.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIEPATYPhI KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

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

Hedpopmanuu TBEpRoro tena. Pactskenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpeHust Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie aBieHUsI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKA U  MOJYIPOBOIHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

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

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsoxk€anocts  anektpuueckoro  mong.  [IpoGueiit  3apsa. Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 31EKTPOCTATUYECKOTO NoJiA. CBA3b HANPSKEHHOCTH TMOJIS U Pa3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOoJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN SIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHDKEHHOTO 1o 00béMy miapa. [lome paBHOMEpPHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

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

JnsnexTpuku B AIEKTPOCTATUYECKOM oJIe. Jlupnexktpruyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

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

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopruie 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 ITOTEHIUAJIOB (HanpsHKEeHMS ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BBbLAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM Ienu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIICKTPUUECKON SHEPTHUU.

Hemoncmpauyuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coemMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMHA MCTOYHHMKA TOKa
OT CHWJIBI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

YBenuueHue npejeia u3MepeHus ammnepmerpa (BojabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPBIX METAJIOB. 3aBUCUMOCThH COINPOTUBIICHHUS METAUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKMU. CobcTBeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra3opa3psaHbIe
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

Habmroenue snexktposimsa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA NPENJIOKEHHBIX TUNoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIIECTBIISIETCSL C YUETOM COJZIEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

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

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alnusa OHOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: NHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEHWE HaHOMATEepPHAJIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHHUE JIBUKEHUW C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJIWUIBHUK, KOHIULUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1nosne B BeuiectBe. DeppoMarHeTUKy, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

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

Kaptuna nuHWMA  MHAYKOWM ~ MarHATHOIO  MOJS  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

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

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cumel JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumHnas UHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMM TEJ MMPU ABUKEHUH B MATHUTHOM T0JIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OrnpeneneHue MHIYKIUY BUXPEBOTO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonundeckue kosnebanusi. Kunemarnueckoe U JUHAMHYECKOE OIUCAHUE.
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 aMIUIUTYJJaMU KOJIEOAHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

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

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTaBICHUIN 00 UACATBHON MOIENN MIPYKUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

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. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0H COXpaHEHUs PHEPTUH B UCAITBHOM KOJIeOATeIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
AIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BriHyXeHHbIE CHHYCOMIaIbHbIE KOJICOaHMsL.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3yuenue tpancpopmaropa.

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

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHHYECKHUX BOJIH: OTpa)K€HHUE, MpeJoMJICHUE, HUHTepdepeHIus U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

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

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

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpPOCTPAHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa 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, MoJspu3auus, Audpakuns, nHTephepeHIIus.

Oo6HapyxeHue nHppakpacHoro u yibTpadroICTOBOTO U3ITYUEHUMH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHEWHOE pacHpOCTPaHEHHUE CBETA B OJHOPOIHOU cpene. JIyu cBera.
To4yeuyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTesb npeaomiieHus. [1ocTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xox nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbIl yroa MmoJHOTO BHYTPEHHETO
OTPaKEHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['na3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOT€PEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuueckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIyna,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue nogHOro BHyTpEeHHEro 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 IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1upakimOHHON pEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHue nokazareiis NpesioMIIEHUs CTEKJIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue qucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynars
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

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

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPruer U UMIYJIbLCOM PEISTUBUCTCKOM YaCTHUIIbl. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W DSHEPrUU  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

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

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpaxkarolrylo 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 usmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPENEIEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanust Gororddexra.

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

Tema 2. @u3zuka amoma.

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

[Toctynatel bopa. M3nydyenue u norsyomieHue (OTOHOB MPH MEPEexoae aToma
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue 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.

HaGmroienue IMHe4aToro cuekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIM M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B szipe. AnepHbie cuibl. Jlegekt Macchl sapa.

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

Metoabl perucTpanuy U UCCIEA0BAHUS SJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (M0 TOTOBLIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. IIpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMUYECKHX 00bEKTOB.

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

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM IOCJENOBATENbHOCTU. 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
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
raJaKTHK.

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

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOT0 HEOA HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIICHUU.

Du3uyecKuil MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHne U cucTeMaTu3alus CoAepkKaHUs pas3ienoB Kypca «MexaHuKay,
«MonekynspHas pu3MKa U TEPMOJUHAMUKA», «IEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHM B OSKOHOMHYECKOW, 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, poib GU3MUECKOil TeoOpuu B GOPMUPOBAHUU TPEACTABICHUI
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYUIECTBIISIETCS. C YUETOM COJIEPKATENIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBWKEHUS B JKMBOM HPHUPOJE, OSKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKAs] CTPYKTYpa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJTbHBIN
aHaJIu3.

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

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKI[MOHHAsS Ieyb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 63.Tap€51, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA DOHEPICTHUKA 1 OKOJOTHYCCKHUE aCIICKThI ee Pa3BUTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS yueOHOro mnpeamera «Duznka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUHUCKOTO OOIIECTBA, PACHIMPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH 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 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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

e CIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIE 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 OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW ¥ TEXHMKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOPa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

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

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBHM B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO 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 YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTM M IIPOTMBOPEUMS B PacCMaTpUBAEMBbIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBUM IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/IETh HAYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMH TOHSATUSIMUA U METOJAMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJepKaHusl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS,

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-CJIEICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNUE 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 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HAaBbIKAMHU MOJyuyeHUs MHpopMauuu (PU3MUECKOro COAEp KaHUA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIOJIBb30BaTh CpEACTBa HH(POPMALMOHHBIX W  KOMMYHUKallMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO CONEpKaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM M BO BHEYPOYHOH
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
WHANBUIYAIbHON paboThI;

BBIOMpaTh TEMATHUKy U METOJAbI COBMECTHBIX JACHCTBHM C y4€TOM OOIINX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUMN, pacIpeessiTh POJIM C YYETOM MHEHUN YYACTHUKOB, 0OCYKIaTh
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 NO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
ob0nact (U3MKM M aCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacldpsTh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO APYIUIMU B 001acCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HABBIKAMM II03HABATCJIBHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHWYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OITHOKH.

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  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYMUTHIBATh €ro IMpH OCYLIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI



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

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YeJI0BeKa, poJib U MECTO (DU3MKU B COBPEMEHHOW HAYYHOW KapTHHE MUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEICTABICHH O (PU3NUECKON KapTUHE MHPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MpolecCOB (SIBJICHUM): WHEpIHMaAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOO/JHOE mMajeHue, aOCONIOTHO ympyras naedopmaius, aOCOJTIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI paBHOBECHS TBEPAOrO Tena), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpPEThero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIyJbca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOIO TATOTECHMUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW JHEPrUel TEIUIOBOTO JBWXXEHHS W KOHLEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpaHEHUs! SHEPTUU B TEIUIOBBIX MPOIECCaX), MPU ATOM HCIOIb30BAThH
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXpPaHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJl, CHUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANIbHASI DJHEPrus, KUHETUYeCKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ymnpyroil aedopmanuv MPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACaJIbHOTO rasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIioBOTo
JIBUTATEJIS; AJICKTPUUYECKOE T0JIe, HAIPSKEHHOCTD JIEKTPUUYECKOTO OIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, DJJIEKTpUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C MOCIeN0BaTeIbHBIM U
napasuieIbHbIM COEMHEHUEM PE3UCTOPOB, DHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHHYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIsl, HAaPaBICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI [0 Pe3yJibTaTaM
UCCIIEJOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: MIIAaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUEecKOl Mojenu, OTBeYarolled TpeOoBaHUSIM 3a/ayi,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAJIM3UPOBAaTh pE3yJIbTaThl U KOPPEKTHUPOBATh METOAbl PEUICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PacCyKJICHUI C ONIOPOI HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

NPUBOAUTHh TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIMH 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C KCIOJb30BAaHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbopMaIUKU, TMOIYYEHHON U3 pPa3IUYHbIX HCTOYHUKOB, KPUTHYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENLHOTO ~ NPHOOPETeHHs HOBBIX 3HAHUW B  MPOIECCe
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
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 IPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIIMNXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MHpA, POJib ACTPOHOMUH B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUHU OTHOCUTEIBbHOCTH, KBAHTOBOW
busuku, poib (puszmdyeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3vyath YCIOBUSI MPUMEHHUMOCTH MojJeneld (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE JJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAas JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHbBIE IIOJIOKEHHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHaJTM3UPOBATh U OOBACHITH KBAHTOBBIC IIPOLIECCHI U SBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeorpeaenéHHocTed ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YHCENI U DHEPTUU B SIAEPHBIX PEAKIMAIX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTHUYECKOTO
MoJIs, Pa3HOCTh TMOTEHIUANIOB, OAJICKTPOJABIDKYIIAS CHJIA, WHIYKIIHUSI
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CHUJIa CAMOUHIYKLIMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPrus,
DHEPrus TIOKOS CBOOOJHON 4YacCTHUIbI, DHEPrus M HUMIYJIbC (OTOHA,
MacCOBO€ UHMCJIIO U 3aps/l Alipa, SHEPTUSI CBA3U S/Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JIUCTIEPCHs, T[OJHOE BHYTPEHHEE OTpaKEHUE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
a5iep, ramMMma-usiydeHue sjaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

OTIpEJIENISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJSI TPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTpOUTH M300pakKeHUE, CO3/]TaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATalONIMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3[HBIX CUCTEMAX, B MEKIaJlAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (U3WUYECKUX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJTYYEHHOW 3aBUCHMOCTHU



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMM, JeNlaTb  BBIBOABI 10  PE3yJIbTaTaM
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOIYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1abOPaTOPHOTO 000PYOBaHMS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPUUN
IPU HUCIIOJB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS N OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTNOIb30BAHUN, & TAK)KE Pa3syMHOM HCIOJIb30BAHUM JTOCTUKEHUHN



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
0OIIIECTBA;

OPUMEHATH pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKU U MPEAbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUKW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyHNe C MCIOIHEHUEM pa3JIUYHbIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAylied npohecCuOHaIbHON EATETbHOCTH 110
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 0 1 httos://m.edsoo.ru/fL6b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 1 1 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 0 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 0 https://m.edsoo.ru/fL6b68d7
2.5 0 0 0
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnmoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPHH 15 1 1 https://m.edsoo.ru/fL6h68d7
3.2 Tepmoannamuka. TeroBbie MaITMHBI 20 1 0 bubnnorexa [IOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 0 bubmumoreka [IOK
' HEePEXOIbI https://m.edso00.ru/f16b68d7
Hroro mo pazneny 49
Pasznen 4. JIEKTPOAUHAMUKA
bubmuorexa [JOK
41 Onmextpiieckoe moe 24 0 https://m.edso0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 0 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIx cpesiax 0 0 https://m.edsoo.ru/f16b68d7
4.4 0 0
Htoro no paznemny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
. bubmuorexa [JOK
>l Pusieckuit MpAKTHKYM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 20
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 0 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 0 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 0 1 https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 1 0 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 0 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 3 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 0 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
41 KopryckynsipHO-BOTHOBOHU Ayain3m 15 0 httos://m.edsoo.ru/39859ef1
bubmuoreka [JOK
42 brsiia aona > 0 https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 0 bubnmoreka [JOK
' YJaCTHII https://m.eds00.ru/39859¢f1
Htoro no paznemny 25
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 0 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 20
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

1 dusuka — pyHAaMeHTaTbHAs HayKa O 1 bubnmoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 HayuHbliif MeTO1 TO3HAHUS 1 METO/IbI 1 bubnuoreka [JOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
3 Mo3HaHusI pupoabl. Habmonenne u 1 brbmmorexa LTOK
PHPOAHL. https://m.edso0.ru/34c49931
SKCTIIEPUMEHT B (U3HKE
bubnnoreka IIOK
4 Cnoco0ObI u3MepeHus (U3NIECKUX BEITMYNH 1
p ¢ https://m.edsoo.ru/ca2def03
AOcCoIOTHAsI U OTHOCUTETbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmorexa LHOK
P P https://m.edsoo.ru/7f18fda3
BenuuKH. JlaboparopHas pabora.
MonenupoBanue B ¢pusnke. Posb u MecTo
6 ¢u3uKK B OPMUPOBAHUN COBPEMEHHOMN 1 bubmuoreka [JOK
HAay4YHOU KapTUHBI MUPA, B TPAKTHYECKON https://m.edsoo.ru/eabbded1
NeATeIFHOCTH JIFOAeH
Mexanundeckoe aBmkeHne. CucreMma
7 otcyeTa. OTHOCHTEIIBHOCTh MEXaHHIECKOTO 1 bubmuorexa [JOK
neuxenus. [Ipsimas u oOpaTHas 3a1aun https://m.edsoo.ru/e9a52f02
MEXaHHKHU
Panuyc-BekTOp MarepralibHON TOUKH, €TO
Y P P bubmuorexa [JOK
8 MIPOEKIIMA Ha OCH KoopAWHAT. TpaekTopus. 1

ITepememienue. CxkopocThb. X mpoekuuu Ha

https://m.edso0.ru/30a108a5
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OCH KOOpAMHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

9 I'paduueckoe onucanrie paBHOMEPHOTO bubmmorexa LTOK
p . p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO JIBH>KCHUS
10 CrioxxeHue nepeMeIeHnii 1 CKoOpocTei. bubnmoreka [JOK
Penrenue 3amau https://m.edsoo.ru/761d18aa
HepaBnomepnoe nBmxenne. MrooBeHHas
11 cKopocTb. Yckopenue. [Ipsmonuneitnoe brbmmorexa LTOK
p ’ p P https://m.eds00.ru/a99549a7
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsIMOINHEHRHOTO bubnuoreka [JOK
JIBUKEHUS C MOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOonHOe majeHue. Y cKopeHue
13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD bu6nuoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHHU U UX IpapuKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K bubmuotexa [JOK
TOPU30HTY. https://m.edsoo.ru/71cbb4f5
KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
OKPYKHOCTH. YTJIOBasi U IMHEHAs
15 ckopoctb. [lepuoa u yactora brbmmorexa LTOK
p - eprod ' https://m.edso00.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTponbhas pabota no teme bu6mmoreka [JOK
"Kunematuka" https://m.edso0.ru/1242f32e
IlepBsiif 3akoH HproToHa. HEpnanbHbIe
17 cucteMbl orcuéra. [Ipunmmn bubnmoreka [JOK

OTHOCUTELHOCTH [ annes.
HewnHeprinanbHbIe CHCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64
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18 Cuita. PaBHoielicTByo1as cuia. Bropoi bubnmoreka [JOK
3akoH HerotoHna. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKk0H bubnnoreka HOK
Herorona https://m.edsoo.ru/57dba505
20 [Ipunnun cynepriozunuu cuil. Pemenue bubnmoreka [JOK
3a/1a4 Ha MpUMEHEeHHE 3aK0HOB HbroTOHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTb IPABUTAIMOHHOM U brbmmorexa LTOK
N p H https://m.edsoo.ru/9aba2h0a
WHEPTHOI MacChl
99 Cuiia TSKeCTH U YCKOPEHHE CBOOOHOTO bubnmnoreka [HOK
IaJICHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubmmorexa [IOK
Y yt $ P https://m.edsoo.ru/11abfa0a
KOCMHYecKasi CKOpocTh. 3akoHbl Keruepa
bu6nuoreka [IOK
24 C .3 I'yka. B .
W1a YIPYTOCTH. JAROM 1 yxa. Bee 1end https://m.edsoo.ru/0Oae2cd84
Cuina tpenust. [Ipupoaa v BUABI CUI TPEHUS. bubmuorexa [JOK
25 JIBM>KEHUE B )KUIKOCTHU U ra3e ¢ YYETOM https://m.edso0.ru/1fa86499
CUJIBbI COIIPOTUBIICHUS CPEbI https://m.edso0.ru/2cb29676
26 Hasnenue. 'napocrarnueckoe qaBiaeHUE. bubnmnorexka HOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubnuoteka [{OK bubnmoreka
97 AoOcomoTHO TBepaoe Teno. [loctynarensHoe 110K
Y BpallaTelibHOE JBUKEHUE TBEPOrO Tela https://m.edsoo.ru/2b95d57e
98 MoMEHT CHJIbI OTHOCUTEIBHO OCH but6mmoreka [IOK
BpaileHus. 1lieqo cubl https://m.eds00.ru/653d3459
29 CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY bubnmnoreka [JOK

teny. LleHTp TsxkecT Tena. Y cinoBus

https://m.edsoo.ru/9aa79a7d
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paBHOBECHS TBEPAOTO TeJa. Buasl

paBHOBECHUS
bu6nuoreka [IOK
30 Pemenue 3amau
A https://m.edsoo.ru/dclcaacO
31 KonTpomnpHas padora o Teme "J[uHamuka. bubmuorexa [JOK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
NMrtynibc MaTepHaIbHONW TOYKH, CUCTEMBI
MaTepHalbHBIX Touek. [IeHTp Macc cucTeMbl bubmuorexa [JOK
32
MaTepualbHbIX TO4eK. Teopema o https://m.edsoo.ru/4bb8294b
JBUKCHHUH [IEHTPA Macc
HIMnynibC CUITBI U M3MEHEHHE UMITYJIbCa
33 TeJsa. 3aKOH COXPaHEHUS UMITYJIbCa bubmmorexa [IOK
) P Y ) https://m.edso00.ru/13f0a221
PeakTuBHOE JIBMKEHHUE
MoMeHT uMITyNibca MaTepuaibHONH TOUKH.
34 [IpencraBnenure 0 COXpaHEHUH MOMEHTA brbmmorexa LTOK
peA P https://m.edso0.ru/d6532eb9
UMITyJIbCa B IIEHTPAIBHBIX MOJIAX
bubmmoteka [IOK
35 Pemenue 3amau
a https://m.eds00.ru/f7706d63
PaboTta cuiibl Ha MaJOM M Ha KOHEUHOM
36 nepemeniennn. [ padpuueckoe bubmuoreka [JOK
npecTaBiIeHne paboThl CHIIbI. MOIIIHOCTH https://m.eds00.ru/913974c7
CHJIBI
Kunernueckas sueprus. Teopema 06
37 U3MCHEHUU KHHETHYECKOW SHEPTHH bubmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTeHIMaIbHBIE K HETTOTCHIIUAIbHBIE CHIIBI.
bu6nuoreka [IOK
38 [MorennmansHas sHEprUs. Bropas

KOCMHYECCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc
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TpeTBH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTBI HEIMOTCHLUHMAJIBHBIX CHJII C

bu6nuoreka [IOK

39 W3MEHEHUEM MEXAHUYECKON YHEPTUU
p https:/m.eds00.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHHUS
MEXaHHYECKOH SHEePTUU
Yopyrue u He H€ CTOJIKHOBCHHUS.
40 % EII)]Z;eHI/Ie BeyH If }J,'IFJ'II/I JISL UAeabHOMN buGnnorexa LIOK
P PHYIIM AT 1A https://m.edso0.ru/f30f43b6
JKUIKOCTH
41 KonTponbHast pabora o Teme "3aKoHBI bubnuoreka [JOK
COXpaHEHHUs B MeXaHHKe" https://m.edsoo.ru/474e7c4a
PaszBuTtHe npeacTaBiieHuil 0 IpUPoae
P PP bubmuorexa [JOK
42 Terw1oTel. OcHoBHEIE MTonoxeHus MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapakTep ABWKECHUA U bubmorexa LOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aUMOJEUCTBUS YACTHUI[ BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 KomnuectBo BemmectBa. [locrosiunast bubnmorexa [IOK
' https://m.edsoo.ru/c5b72ab7
ABoraapo
Temmnepatypa. TeroBoe paBHOBECHE.
45 [xana Henbcus. TepmoamHamudeckas bubmorexa LOK
- Lep https://m.eds00.ru/0070d493
IKaJIa TEMIIEPATYP.
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOIUHAMUYECKON CUCTEMBI CO CPETHEI
46 pMoA . . pext https://m.edsoo.ru/c38af875
KHHETUICCKOW dHEPTUEH IMOCTYIMaTEIhHOTO
TEIUIOBOIO IBIKEHUS €€ YaCTHLI
Bubnuoreka I1IOK
47 Pemenne 3amau 1

https://m.eds00.ru/10265a05
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48 Wneanbubiil ra3. OCHOBHOE ypaBHEHUE bu6nuoreka [IOK
MKT. 3akon /lanpToHA. https://m.edso0.ru/c8094721

49 YpaBuenue Menneneesa-KnamneiipoHa. bubnnoreka HOK
Pemenue 3agaa https://m.edsoo.ru/8d12c328

50 N3onporiecchl B uaeaaibHOM rase ¢ Bbu6nuoreka [IOK
OCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/68878d51

51 JlabopaTtopHast padota "I[IpoBepka 3akoHa bubnuorexa [HOK
Ieit-JIroccaka" https://m.edsoo.ru/14e02d1f

bubnnoreka IIOK

52 Penterme saat https://m.edsoo.ru/1deb2367
I'paduueckoe npencrapnenue bubnuoreka [JOK

53
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3obdapa https://m.eds00.ru/1344327b

bubmuorexa [JOK

>4 Pemterre 3azat https://m.edsoo.ru/1531aba5

55 O06o01IeHre 1 cucTeMaTH3aIis 3HaH|H 110 bubmorexa [JOK
teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8

56 Konrtponsnas padora no reme "OCHOBBI bubnmnorexka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamuueckasi cucTeMa. 3a/laHue
BHEIIHUX ycnoBul s T/ cuctemsl.

57 Bremnne v BHyTpeHHUE ITapaMETPBI. bu6mmoreka [JOK
ITapamerpel T/] cuctemsl Kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEJIMYWH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

58 CamonpousBosbHas penaxkcauus T/ bubnmorexa LHOK

https://m.edso00.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
59 Mozens uaeaabHOTO ra3a B but6mmoreka [IOK
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TEPMOJMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
3TON MOJENIHN

https://m.edso00.ru/29355001

Ypasuenune Menneneesa-Kianeiipona u

bu6nmoreka [IOK

60 BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue aJisi BHyTpeHHEU SHepruu

61 OTHOATOMHOTI'O UIEAJILHOIO Trasa. bu6nmoreka [IOK
KBazucrarnueckue u HECTaTHYECKUE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI
DOnemMeHTapHas paboTa B TEPMOAHMHAMHUKE.

62 BBI‘II/ICJ'IGHI:/IC pa%OTbI o rpIZ(I)I/IKy mpoiiecca bubmorexa LHOK

https://m.edsoo.ru/741d5738

Ha pV-auarpamme
Tennonepenaya kak crocod W3MEHEHUs

63 BHyTpeHHel sueprun T/l cuctemsl 6e3 bubnuorexa [HOK
coBepIeHus paboThl. Buib https://m.eds00.ru/3d734561
TerJonepeaym.
KomnuecTtBo Ternorel. TennoéMKocTs Tena.

64 VY enpHas U MOJISIpHAsA TEIIOEMKOCTH bubmuotexa [JOK
BEILECTBA. Y JeNIbHAs TEIUIOTA CrOpaHus https://m.edso00.ru/7ba67355
TOTLIINBA

65 Pacuér konmuyecTBa TETUIOTHI IPH bubnmnoreka [JOK
TerIoneperaye https://m.edsoo.ru/1db5ad4e

66 [TonsiTie 06 anuabaTHOM mpoIiecce. bubnmoreka [JOK
IIepBblil 3aKOH TEPMOJUHAMUKHI https://m.edso00.ru/d8098824
KonudecTBo TemnoTel u paboTa Kak MepbI

67 WU3MEHEHUs BHyTpeHHel aHeprun T /1 bubnmorexa LHOK

https://m.edsoo.ru/b047alcd

CHUCTEMBI

68 pelieHue 3aaau bubmorexa [IOK

https://m.edsoo.ru/157b54cd
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BTopoii 3aKOH TEpMOIMHAMUKH IS

69 aBHOBECHBIX Y HEPABHOBECHBIX IIPOLIECCOB bubmorexa HOK
P p POHECCOB. https://m.eds00.ru/c6f4f464
HeobpaTtuMocTh IPUPOTHBIX MTPOIIECCOB
20 [IpyuHLIMIIBL AEHCTBUSA TEIJIOBBIX MAIIUH. bubnunoreka [JOK
KIT/ https://m.edso0.ru/2e945513
71 Maxkcumanbroe 3Haueraue KITJI. Ilukn bu6nmoreka [IOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmuorexa [JOK
72 P
CHICHHE 3a/1ad https://m.edsoo.ru/b3efal8b
DKOIOTrNYECKUE aCIIEKTHI UCITOIb30BaHUs
73 TEIUIOBLIX aBUrareieil. TemmnoBoe bubmmorera IOK
a L https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPY>KaIoIIel cpebl
bubnnoreka IIOK
74 P
CHICHHE 3a/1ad https://m.edso0.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
75 TEME iL"}e MOJIMHaMHUKa Tel'I[-IJ'IOBBIe bubmmorexa [IOK
,I') 8 ' https://m.edso0.ru/28d62b3f
MallHbI
76 KonTponbHas pabora no teme bubnmnorexka [JOK
"Tepmonunamuka. TeniaoBbie MalTuHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icﬁa egne U KUIIEHUE Slfl eJ'II)II-_IIaSI TEIJIoTa bubnnorexa LIOK
P ghde https://m.edso0.ru/6f8e6777
napooOpa3oBaHus
HaceimieHHbie ¥ HEHACHIIIICHHBIE TTAPHI.
KauecTBeHHAast 3aBUCUMOCTD IIOTHOCTH U
78 JaBJICHUs HACBHIIIIEHHOTO Mmapa OT bu6nuoreka [IOK

TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACKIIIIEHHOTO Napa. 3aBUCUMOCTD
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS B

https://m.edsoo.ru/f5¢17d02
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SKUTKOCTH

79 BnaxxnocTs Bo3yxa. AGCOMIOTHAS U bubnnoreka HOK
OTHOCHTEJIbHAS BIIAJKHOCTh https://m.edsoo.ru/30ebbb79
bu6nmoreka [IOK
80 P
CHICHHE Saad https://m.edso00.ru/18e95ff3
Teépnoe Teno. Kpucraminueckue u
81 amopdHbIe Teaa. AHU30TPOITHSI CBOMCTB bubmorexa LHOK
P ) P https://m.eds00.ru/20a88a03
KPHUCTAIIJIOB
IlmaBiieHue u KpucTaM3auus. Y AenbHas bubnuotexa [HOK
82
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
eopmaruu TBEpIOTO TENA. PacTskeHue u
83 f:lmg)T;e Cnur 1\2)0 16 FOnTa. [Ipenen bubmorexa LHOK
- ABHT H}: e https://m.edsoo.ru/dalaab10
yrnpyrux aedopmariuii
TemioBoe paciuiipeHue KuAKOCTeH 1
84 TBEPABIX TEJ1. AHTAPMOHH3M TETUIOBBIX bubmmorexa [JOK
P L P https://m.edsoo.ru/7ba5edf2
KoJIeOaHUH JYacTHI] BEIIeCTBA
85 ITpeoOpa3oBanue sHEprun B (Hha30BBIX bubnmnorexka [JOK
nepexonax https://m.edso00.ru/97a0672f
bubmmoteka [IOK
86
YPABHCHHE TEIIOBOTO Oanakca https://m.edsoo.ru/ab1521fb
bu6nuoreka [IOK
87 P
cHictie sazat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUE. KanuspHbie
88 ABJIeHU. J{aBlieHHe 1o HCKPUBIEHHOM bubnmoreka [JOK
MIOBEPXHOCTBIO )KUIKoCcTU. PopMyna https://m.edsoo.ru/b42f1f97
Jlannaca
89 O0o01IeHne U cucTeMaTu3alys 3HaHUN 0 bubmmoreka [JOK

TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.

https://m.edsoo.ru/0b52575c
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®dazoBble Iepexon"

KoHnTtposnbHas pabota 1o Teme "ArperarHbie

bu6nmoreka [IOK

90
cocTosiHus BelecTBa. Pa3oBble NEpexoabl” https://m.edsoo.ru/7dc2a739
DnexTpu3anus Teq U e€ MposBICHUS.

01 Onektpuueckuii 3apsia. /[Ba Buna bubnmoreka [JOK
3NIEKTPUYECKUX 3apsaaoB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
JTURJIEKTPUKU U TIOTYITPOBOJHUKU

92 DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi. bubnuorexa [HOK
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa https://m.edsoo.ru/f49afd24

93 Bzaumopeiictue 3apsanoB. Toueunbie bubnmnoreka [HOK
3apsiibl. 3akoH Kymona https://m.edso00.ru/445b7746

bubmuorexa [JOK

94 Pewenne 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onexrpuueckoe noie. Ero nelicreue Ha bubnmnorexka [JOK
JJIEKTPUYECKUE 3aPsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB ANEKTPUUECKOTO MOJIS.

96 [IpoOHnelii 3apsa. JIlunum HanpsKEHHOCTH bubnmnorexka [JOK
ANEKTPUIECKOTO ToJis1. OHOPOIHOE https://m.edsoo.ru/3dac6957
3JIEKTPUYECKOE TI0JIE
[ToTeHIMaTbHOCTD IIEKTPOCTATHIECKOTO Bu6 OK

97 roJist. PasHocTh MOTEHIIMAIOB U nbamorexa L

https://m.eds00.ru/80021447
HaIpsHKEHUE
[ToTeHnuunanpHas sHEprus 3apsiia B

b K

98 ANEKTPOCTATHYECKOM Mosie. [ToTeHmman nomorexa 110
> IEKTPOCTATHHYECKOrO HONA https://m.edsoo.ru/af5fa389

99 CBs13b HAPSHKEHHOCTH TMOJISL U PA3HOCTU bubnuotexa [JOK

MOTCHIUAJIOB AJIAd 3JICKTPOCTATUYCCKOTO

https://m.edsoo.ru/df7a6838
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I1O0JIA

[IpuHIMI CyNEepPHO3ULINH IICKTPUUECKUX bubnnoreka HOK
100 .
noJjen https://m.edsoo.ru/Ocfe4a6c
bu6nmoreka [IOK
101 Pemuterme sagas https://m.edso0.ru/5a582263
ITone Toueunoro 3apsna. [lose paBHOMEPHO bubmuorexa [JOK
102 .
3apsHKEHHOM chephl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO IO 00BEMY
103 mapa. [loyie paBHOMEPHO 3apsHKEHHOM bubmorexa [JOK
pa. P p p https://m.edsoo.ru/f7a665ee
OCCKOHEYHOM IIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. bubnuoreka [JOK
VYciioBue paBHOBECHS 3apsiiOB https://m.edso00.ru/32405eab
105 JIMdNIeKTpUKY ¥ OJTYIPOBOAHHUKY B bubmuorexa [JOK
3JIEKTPOCTATUYECKOM I10J1€ https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
106 KOH, HeHcaTo pa 9neKTp 0EMKOCTB TIJIOCKOTO bubmorexa LHOK
A pa- P https://m.edso00.ru/845b4f73
KOHJIEHCATOpa
107 [TapannenbHOE COeAMHEHHE KOHIEHCATOPOB bubmorexa LHOK
p a a p https://m.edsoo.ru/d11e8ce?
108 TlocienoBaTeabHOE COEMUHEHNE bubmmoteka [IOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHACHCATOpa bubmorexa TIOK
p p A P https://m.edsoo.ru/73a34f18
but6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
11 JBr>KeHue 3apsyKeHHON YacTHIbI B bubmuorexa [JOK

OIHOPOJHOM JJICKTPHUYCCKOM IT0JIC

https://m.edso0.ru/8341d6ac
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112

Pemenue 3amau

113 O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110 bu6nmoreka [IOK
teMe "DnekTpuyeckoe nose" https://m.edso00.ru/5752603f
KonTponbhas pabota no teme bubnmoreka [JOK
114
"DnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS
115 CYIIECTBOBAHUA MOCTOSIHHOTO bubmorexa LOK
. https://m.edso00.ru/233311b5
AIEKTPUYECKOTO TOKA
bubnnoreka IIOK
116 nu .H SC
croumikit Toka. Hanpsikettite 1 91 https://m.eds00.ru/0839a115
3akon OMa a1 yyacTKa LemnH.
117 DIIEKTPUUYECKOE COTIPOTUBIICHUE. bubnuotexa [HOK
3aBUCUMOCTb COIIPOTUBIICHUS IPOBOIHUKA https://m.edsoo.ru/f14f251e
OT JIJTUHBI, IONIEPEYHOTO CEYEHUSI.
118 VY enpHOE COMPOTURIICHHUE BEIIECTBA. bubnmnoreka [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
119 ITocnenoBarenbHOE, MApAIIIEIBHOE, bubmuorexa [JOK
CMELIaHHOE COEIUHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
bubmmoteka [IOK
120 P
cHicHie sazat https://m.edsoo.ru/95fcdf51
121 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX bu6mmoreka [JOK
nenei. [Ipasuna Kupxroda https://m.eds00.ru/1794cf37
but6mmoreka [IOK
122 P
crietie sazat https://m.eds00.ru/3881b469
123 PaGora snexTpruyeckoro Toka. 3aKoH bu6mmoreka [JOK
Hoxoyns —Jlenna https://m.edsoo.ru/a3605c5c
124 Pemenne 3amau bubmmorexa TIOK

https://m.edso00.ru/6761bfOf
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125 MonHoCTh 3JeKTpUYECKOro Toka. TermnoBas bubnmoreka [JOK
MOIIHOCTb, BbIJIETIsIEMasi Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubnmoreka [JOK
126 Pemerre sanas https://m.edsogru/ebYch24
127 OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE bubnnoreka HOK
MCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
SJIEKTPUYECKOMN 1IeTTH https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
129 Pemenme sana- https://m.edsogru/3580b679
bubmuorexa [JOK
130 MOIHOCTE HCTOYHHKA TOKA https://m.edsogru/aan51d8
bubmuorexa [JOK
131 Koporkoe sambikaine https://m.edsogru/546f5632
132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa brbmiorexa LIOK
https://m.eds00.ru/35368f3e
bubmuorexa [JOK
133 Pemerre 3a1as https://m.edsogru/44locef0
134 Pemenue 3amau o reme "IlocTostHHBINM bubmuoreka [JOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "llocTostHHBIN bubmmorexa [JOK
AIIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amgau no reme "IlocTostHHBIM bubnuotexa [JOK
ANEKTPUUECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 bu6nuoreka [IOK
teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK" https://m.edsoo.ru/bfd7a050
138 KonTtponbHas pabora o Teme bubmmoreka [JOK

"IToCTOAHHBIN NEKTPUUECKUN TOK"

https://m.edso0.ru/1885ddf1l
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DJeKTpruyecKasi MPOBOAMMOCTb Pa3JIMYHbIX

139 BEIIECTB. DJICKTPUUECKHI TOK B METaJlIaXx. bubmmorexa [JOK
https://m.edsoo.ru/da794295
CBepXIIpoBOIMMOCTh
DNEKTPUUECKUN TOK B pacTBOpPax U
140 pacruiaBax 3JIeKTpOJIUTOB. 3akoHbl Dapajes bubmmorexa [IOK
https://m.edso00.ru/4b423491
JUISL 3JIEKTPOIIN3a
. bu6nmoreka [IOK
141 DnexTpuueckuil Tok B razax. [lnazma https://m.eds00.ru/92d92f76
142 DIIeKTPUUYECKHI TOK B Bakyyme. BakyymHbIe bubnmnoreka HOK
npudOpbI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUH TOK B OJIYIPOBOJHUKAX bubmmorexa LOK
https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 HomynpoBOAHHKOBEIE MPHOOPLI https://m.eds00.ru/83622200
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHune cuiibl TOKa M HAINPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa MPHU MOMOILHU
145 AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX bubnmnorexka HOK
npu6opoB" uiK "3HaKOMCTBO ¢ U(PPOBOH https://m.eds00.ru/5643ea56
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MTPU
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"
Pu3NYecKuil TPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHHUS C bu6mmoreka [IOK
146 .
LEJIbI0 ONIPEACIIEHUS MTHOBEHHOM https://m.edso00.ru/f6292f5f
ckopocTH"
®u3NYecKuil TPAKTUKYM 110 TEME
but6mmoreka [IOK
147 "U3mepeHue yCKOpeHHUs Mpu

IPSIMOJIMHENHOM PaBHOYCKOPEHHOM

https://m.eds00.ru/6960b6ef
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IBWKEHHUH 110 HAKJIOHHOHN MIIOCKOCTH' MiIH
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
najgenus" win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

Bbu6nuoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yuenune qBUKEHUS TeJa M0 OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEpUO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

bubnnoreka IIOK
https://m.edsoo.ru/bcf53514

150

151

152

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIIEH CUIIBI IPU
JBYDKEHUH OpycKa 110 HaKJIOHHOM
mwiockocTn" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS OpycKa
110 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHKe OT ero Macchl”

Pu3n4eCcKul IPAKTUKYM I10 TEME
"HUccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPY>KUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”
niy "3ydeHne NBUKEHUS CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3N4eCcKUuil IPAKTUKYM 110 TEME

bubmmoteka [IOK
https://m.edsoo.ru/0b34db84

bu6nuoreka [IOK
https://m.edsoo.ru/b55b81al

bu6nuoreka [IOK
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153

"N3mepenue korpuIenTa TpeHus no
BEJIMYMHE YTIJIOBOTO KO3 duiinenrta
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PHIIieHTOM
TpeHust" win "M3yuenue 1BUKEHUs Ipy3a Ha
Bajly ¢ TpeHuem"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEP/OrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cuin ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

https://m.edsoo.ru/b83b1607

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7

154

155

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TTyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOMIIS U
MoOIIIHOCTH cuiibl TSAru" unm "CpaBHeHUe
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa IPU YIIPYroM B3auMoaencTsun"
wi "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne n30TepMUUYECKOro Mpolecca
(peKOMeH0BaHO UCIIOIb30BaHUE LU(POBOI
nabopatopun)" win "M3yueHne n30X0pHOTo
nporecca" win "N3yuenue nzodapHoOTO

bubmmoteka [IOK
https://m.edso00.ru/856fb28e

but6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07
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npouecca" win "[IpoBepka ypaBHeHUs
cocTostHus"

156

157

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenue yaenbHOHN TemnoéMKocTu" iu
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "HccnenoBanue
aguabaTtHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPI KUTICHUS
JKAOKOCTENR"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepeHune abCOMOTHOM BIaXKHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomernieHun". 3mepenne kodguirenta
MOBEPXHOCTHOTO HATSKEHUS

Bbu6nuoreka [IOK
https://m.edsoo.ru/2f2faa61

bu6nuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Du3nUeCcKu IPAKTUKYM I10 TEME
"HaGnronenue nmpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKaHUA TOKa B LIETH, COJEpKaIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH NMOTEHLIMAJIOB (HANPSKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUH
KOHJIEHCAaTOpoB"

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmoreka [IOK
https://m.edsoo.ru/ec424377

but6mmoreka [IOK
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"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHue yienbHOro
COTNPOTHUBIICHHUS MPOBOJHUKOB" HIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsl JIaMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"HaGnronenue aiekTpoiaunsa’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"

https://m.edso0.ru/2b179d98

160 niu "VcciaenoBanue 3aBUCUMOCTH Bubmaorexa IIOK
a https://m.edsoo.ru/64b6e901
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
temriepatypbl” uiu "CHATHE BOJBT-
aMIIepHON XapaKTepUCTUKH auoaa"
PesepBurblii ypok. O0001I€HIE U
161 CI/ICTEM&TI/ISZP WS 3HAHUH 110 TEME Bubmaorexa IIOK
" Ll" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEIil ypok. O000IIIEHE U
162 CI/ICTEM&TI/BZP U 3HAHUH 10 TEME bubmiorexa LIOK
1 https://m.edso00.ru/3149956b
"Ilnaamuka"
PesepBHEbIiil ypok. O000IIIEHE U
163 CHCTgMaTmZEHs[ 3HaHui 1o teme "Craruka Bubmaorexa IIOK
. https://m.edsoo.ru/0f9752ac
TBEPJIOTO Tella
PesepBHEIi ypok. O000IIIEHNE U
164 CI/ICTIe)MaTI/IS'Zp us 3HaHI/II;IH o TeMe ""3aKOHBI Bubmuorexa LIOK
N " https://m.edsoo.ru/6c0df9cc
COXPAHCHHS B MEXaHHUKE
PesepBHrblil ypok. O0001IEHIE U
165 CI/ICTIe)MaTmZp g 3HaHui 110 TeMe "OCHOBEI Bubmuoreia LIOK
R . " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETHICCKON TCOPHH
166 PesepBublit ypok. O0o0mIeHNE U bubmuoreka [IOK

CUCTCMaTu3anus 3HAHUH T10 TEME

https://m.edsoo.ru/Obcc77cl
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"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE 1

167 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 bubmmorexa [JOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexos”

PesepBuEIil ypok. O0001IIEHHE U

168 CI/ICTIe)MaTI/BZp 156:1 3HaHI/H7IIII 10 TEME 1 Bubmaorexa ITOK

" " " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBHEblil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/ISZP s 3HaHI/II7IIlI 10 TEME 1 bubmorexa LOK
" Lj . https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBHrlil ypok. O0001IEHIE U
170 CI/ICTEM&TI/ISZP 156:! 3HaHI/II;IH o teMe "Toku B 1 bubmorexa LOK
B " https://m.edso00.ru/cc7681d4
Pa3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne n/m Tema ypoka
Bceero o0pa3oBaTejibHbIE PeCypChl
B3auMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHOE 11071 1 bubmorexa LOK
POBOA ’ ' https://m.eds00.ru/487a8593
I'mnote3a Ammepa
BexTop MaruuTHOM HH un. [TpuHnun
2 cymne 5031/1 15071 Mal"HI/ITfIﬁ(; noneﬁp HI/LIIHI/H/I 1 bubnnorexa LIOK
yrep vIl ’ https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU
3 MarauTHoe 11oJie POBOHHUKA C TOKOM. 1 bubnuorexa [HOK
OnbIT Opcrena https://m.edso0.ru/d35d5262
N bu6mmoreka [IOK
4 A 1
Cina Amniepa, €€ HANPaBICHHE U MOZy T https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
> Pemenne sanas ! https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubnmnorexka HOK
DIeKTpOU3MEpPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HampaBjIeHUE U MOAYIIb.
7 I[BI/DKGHI/IIDG 3: sDKeHHOII"; YaCTUIIbI B a 1 bubmmorexa [JOK
p H https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JIe
bu6nuoreka [IOK
P 1
8 CHICHHE 3ajad https://m.edsoo.ru/504e98c7
but6mmoreka [IOK
9 Pa0b JI 1
abota CiIbT Jloperiia https://m.edsoo.ru/d518be4b
but6mmoreka [IOK
10 P 1
CHICHHe sajat https://m.edso0.ru/93617bd9
11 MarsuTHoOE 110JI€ B BEIIECTBE. 1 but6mmoreka [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9

DeppoOMarHeTUKy, napa- u JuaMarHeTUKA

https://m.edso00.ru/30ff9608

12 OcHOBHBIE CBOMCTBA (heppPOMArHETUKOB. bubnnoreka HOK
[Ipumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bu6nmoreka [IOK
13 Pemenue 3amay mo reme "MarauTHoe moJje https://m.edsoo.ru/5b55c307
" " bubnuorexa [JOK
14 Pemenue 3agau no reme "MarautHoe 1mosie https:/m.edsoo.ru/4Lcdac8a
15 SIBeHME ANEKTPOMArHUTHOM UHYKIIHH. bubnmnoreka HOK
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU https://m.edsoo.ru/b3efalcl
bubmuorexa [JOK
16 DAL munykumn https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnuotexa [HOK
®dapanes https://m.edsoo.ru/a6dec188
bu6mmoteka [IOK
18 Buxpesoe anexrpuueckoe nose. Toku @yko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubmuotexa [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bu6mmoteka [IOK
20 P
CHICHHE Satat https://m.edsoo.ru/4dfda618
bubmmoteka [IOK
21 IT J
PABILIO e https://m.edsoo.ru/bbc22726
99 NunykTtuBHOCTE. KaTtynika HHIyKTUBHOCTH bu6muoreka [JOK
B LIENU ITOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
23 SBnenne camonnaykiuu. J/(C bu6nuoreka [IOK
CAMOWHIYKIIAA https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubnmnoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE T10J1€ https://m.edsoo.ru/b3cOad11
25 Pemenue 3amau but6mmoreka [IOK
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https://m.edso00.ru/88f69d2b

26 O06o001IeHre U CUCTEeMaTH3alisl 3HAaHUH 110 bubnuorexa [JOK
Teme "DIeKTpoauHaMuKa" https://m.eds00.ru/76484025
97 KonTtponbHast pabora o Teme bubnunoreka [JOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
98 KonebarenbHas cucrema. CBOOOIHEBIC bubmuorexa [JOK
KoJjeOanus. ['apMoHUYeCcKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 Kunemarnueckoe 1 TMHAMHAYECKOE bubnnoreka IIOK
ONMCaHue KoJe0aTeabHbIX ABIKECHUN https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BeBo
30 JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX bu6nunoreka [IOK
KoJIeO0aHUH U3 MX YHEPTETHIECKOTO U https://m.edso00.ru/e3c99692
KMHEMATHYCCKOTO OITMCAHUS
. bu6nuoreka [IOK
31 AMIUTHTYE W pasa konebammi https://m.edsoo.ru/7a0c439a
[lepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOHBIX KOJIEOaHUI
32 MaTeMaTU4ecKoro MasTHuka. [lepuon brbmmorexa LTOK
N https://m.edso0.ru/e0399319
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasTHHKA
33 3aryxaromue Kojaebanus. BeiHyK1eHHbIe bubnmoreka [JOK
KoneOanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nuoreka [IOK
34 Asrokonebania https://m.edsoo.ru/6add2644
bu6nuoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepenmus "MexaHuueckue bubnmoreka [JOK
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KOJIeOaHUsI B MY3bIKQJIbHBIX HHCTPYMEHTaX"

https://m.edsoo.ru/8ef587be

37 O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110 bu6nmoreka [IOK
teme "Mexannueckue Koneoanus" https://m.edsoo.ru/eb84182f
DNIeKTPOMarHUTHbBIE KOJIeOaHuUs. bubnmoreka [JOK
38 .
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYAbI
39 3a I;)I Z KOHJICHCATOPa C aMILTUT 0};1 CHUJTBI bubmmorexa [JOK
PAA A P YA https://m.edso00.ru/093f9afl
TOKa B K0JIeOaTeTbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUU B UACATILHOM bubnuoreka [JOK
40
K0JIeOATETbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue 31eKTPOMarHUTHbIE
41 Kon}e,)éaHIij Brin >Kp EHHBIC bubmorexa LHOK
' YR https://m.edso00.ru/5e668619
3JIEKTPOMAarHUTHbIE KoJeOaHus
42 ITepemennsblii TOK. Pe3ucTop n KOHAEHCATOP bubmuotexa [JOK
B LIENIU [TIEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymika nHIyKTUBHOCTH B LIeNTU bubmuoreka [JOK
MEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa JJ1s 5eKTPUYECKON Lenu bubnmnoreka [JOK
MIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE Bubmmorexa [IOK
YA a yrott https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATPSDKEHUS
46 Pe3onaHc B asekTprUecKoi 1enu Bubmmorexa [IOK
p H https://m.edso0.ru/087506df
but6mmoreka [IOK
47 P
crieHie satat https://m.edso0o.ru/a16836a4
48 Wneansublif TpanchopmaTop. bu6muoreka [IOK

[IpousBoacTBO, Nepeaaya u norpedieHne

https://m.edsoo.ru/f97418ae
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AIEKTPUYECKON SHEPTUU

DKOJIOTHYECKHE PUCKHU IIPU IIPOU3BOACTBE

49 anekTpodHeprun. KynbTypa ucnonb30BaHus bubmmorexa LIOK
p prit. BYIRTYP B https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHUU B TTOBCETHEBHOM KU3HH
bu6nmoreka [IOK
50 Penterme saat https://m.edsoo.ru/ee6677ed
bu6nmoreka [IOK
>1 Penterme saat https://m.edsoo.ru/7cab59f8
59 O06o001IeHe U CUCTEMAaTH3alUsl 3HAHUH 110 bubmuorexa [JOK
TeMe "DIeKTpOMarHuTHbIC Kojaebanus" https://m.edsoo.ru/401024a9
53 Mexanuyeckue BOIHbI. XapaKTepUCTUKU bubnuotexa [HOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa LHOK
https://m.edso00.ru/d9ae1000
bu6mmoreka [IOK
55 . X
3ByK. XapaKTepHCTHIH 3BYKa https://m.eds00.ru/138b6f09
56 Nudpa3syk u ynprpassyk. [llymoBoe bubnmnorexka [JOK
3arpsAI3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
57 P
cHicHie sazat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHuTHHIE BOJIHBL. M3myueHue bubnuotexa [JOK
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
OHeprus 31eKTPOMarHUTHBIX BOJIH. bubmuoreka [JOK
59 -
CBoliCTBA 3JIEKTPOMAarHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ikana 3MeKTPOMAarHUTHBIX BOJH.
60 [IpumeHeHne YMeKTPOMArHUTHBIX BOJIH B bubmorexa LOK
P P https://m.edso0.ru/49be1f9e
TEXHUKE U OBITY
61 [IpuHLIUTIBI PaIUOCBSI3U U TEICBUACHUSI. bubnmoreka [JOK
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Paguonokanus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKPY KaIoLIel cpebl

https://m.edso0.ru/9f96f1f8

KonTtponpHas padora o teme "Konebanus

bu6nmoreka [IOK

2
0 Y BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSMOIMHENHOTO bubnmoreka [JOK
pacrpoCcTpaHEHHs CBETA https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA bubnuorexa [HOK
MPSMOJIMHEITHOTO PaCIpOCTPaHEHHS CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue ceta. [lmockoe 3epkano. bubnmnoreka [HOK
Cdepuaeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb MPETOMICHHUS.
66 [TonmHOE BHYTpEHHEE OTpakeHUE bubmmorexa [IOK
vap p ’ https://m.edsoo.ru/bc2e55cd
[IpenenbHBINA yToa MOTHOTO BHYTPEHHETO
OTpaXKeHUS
67 Peienne 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubnmnorexka HOK
OTPa)KEHHUs U NPETIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xonx nyueil B npusme. Jlucnepcust cera. bubnmnorexka [JOK
CnoxHpIi cocTaB 6emoro ceera. L{per https://m.edsoo.ru/d8elc3be
69 JIunzel. @OKYCHOE pacCTOSIHUE U bubnmnoreka [JOK
ONITHUYECKAS CUJIA JTUH3bI https://m.eds00.ru/60441359
70 [Toctpoenue nzobpaskeHuit B TMH3aX U UX bu6mmoreka [JOK
cucrtemax. Y BEeJIMUEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKeHHH, MTOTy4aeMbIX C TIOMOIIBIO bubmmorexa [TOK
p ’ i - https://m.eds00.ru/5a868f09
JIUH3
b K
72 ['ma3 kak onTuyeckas cucrema nommorexa [10

https://m.edsoo.ru/ecd480a2
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73 Pemenue 3amau. [Ipenens npuMeHUMOCTH bubnmoreka [JOK
reOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTb CBETa M METObI €€ NU3MEPCHUS bubmmorexa [JOK
p A p https://m.edso00.ru/f32aab06
bu6nuoteka LIOK
7 Jlucnepens ceera https://m.edsoo.ru/lel6cc6e
bubnunoreka LIOK
76 Hurepgepenmua caeta https://m.edso0.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS bubnuorexa [HOK
77
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6mmoreka [IOK
7 P
8 CHicHie sanat https://m.edso0.ru/3061de2b
bu6mmoreka [IOK
7 lpumenenue nurepdepertn https://m.edso0.ru/668edbc8
bubmmoteka [IOK
80 Jlnpaiciuns cera https://m.edsoo.ru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue bubnmnorexka [JOK
HaOJIr0/1eHUS TJ1aBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
82 Pemenne sanas https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubnmnorexka HOK
Ilonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoteka [IOK
84 P
CHICHHE 3ajad https://m.edso00.ru/c56c8158
85 CBeToBbIC SABJICHUS B IPUPOJIE brbmmorexa [TOK
pHpoa https://m.edso0.ru/0b36363d
86 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 bu6mmoreka [IOK

Teme "OnTuka"

https://m.edsoo.ru/8a14748b
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bu6nuoreka [IOK

87 K 0 O
OHTpOJIbHAsS paboTa 1o Teme «OnTUKa» https://m.edsoo.ru/82315ddA
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU
88 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U bubmmorera LIOK
’ pos https://m.edsoo.ru/c9bd77ch
MPUHIIUIT OTHOCUTEJILHOCTH
89 [locTynars! ciennanbHOU TeOpun bubmmoreka [IOK
OTHOCHUTEIIBHOCTH https://m.edso00.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue
90 1| pI/I‘H/IgHOCTI/I OTHOSI/IT;ILHOCTB bubmorexa HOK
P ‘ https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U
COKpAIICHUE JITTHHBI
01 DHeprusi U UMITYJIbC PEISITUBUCTCKOM bubnmnoreka HOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
92 CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM bubmuotexa [JOK
PENATUBUCTCKON YaCTUILBl. DHEPTHUS ITOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TemI0BOE U3ITyUYEeHHE brbmmorexa LTOK
i https://m.edso0o.ru/f54035a5
bubmmoteka [IOK
94 B
Jaxon eMetenit Buna https://m.edsoo.ru/1c5ff752
bu6nuoreka [IOK
95 r M. 11 . D
UIoTe3a 7aHKa o kBaHTax. DOTOHBI https://m.edsoo.ru/a5fa218
bu6nuoreka [IOK
% DHEpTH M UMIYIBC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadppext. Onpitol A. I'. CTonerosa. bubmuoreka [JOK
3akonsl Gororddexra https://m.edsoo.ru/8c68e5b9
08 VYpasHenue DitHmteitHa 111 porodrddexra. bubnuotexa [JOK

"Kpacnas rpanuna” potorddexra

https://m.edsoo.ru/01ef4556
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bu6nuoreka [IOK

99 Hasneaune cBera. OnbitTel [1. H. JIeObenena https://m.edsoo.ru/64bAf966
. bu6nmoreka [IOK
100 BOAHOBEIE CBOHCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bonnsl ae bpoiins. JIinuna BoiaHbl ge bpoits
101 u aSMeHBI Op6JIaCTI/IIJI'IOKaJ'II/ISa I/II/IH ’ bubmorexa [JOK
P p B H https://m.edsoo.ru/5df8bafl
JBIDKYIICHCS 9aCTUIIBI
102 KopmyckysipHO-BOJIHOBOM Iyain3m bubmorexa [IOK
pHyCcxyIip Y https://m.edsoo.ru/8ccab62a
bubmuorexa [JOK
103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHud B MUKPOMHUPE.
104 COO?HS)I_HGHI/I}I He]:)n e eHéHH(I;)CTepr bubmorexa [JOK
N pea https://m.edso0.ru/65783dec
['eitzenbepra
bu6nuoreka [IOK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
) bubmmorexa [JOK
106 Petierie pacuCrHeIx saja: https://m.edsoo.ru/ee9b3182
KonrtponbHas padora no remam: "OCHOBBI
107 CTO", "KopnycKyIsIpHO-BOJIHOBOM bubmorexa [JOK
o PHYCRYIP https://m.edsoo.ru/c3de891a
JTyaJii3m
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMA. bubnuotexa [JOK
[Inanerapuas mozens aroma Pezepdopra https://m.edso00.ru/312b750a
but6mmoreka [IOK
109 Hocrynatst bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoBHEH SHEpTruu bubnuotexa [JOK
aToMa BOJI0poJa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE W BBIHYKJIEHHOE U3JTyUYCHUE bubnuotexa [JOK
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cBeTa https://m.eds00.ru/f945d85¢c
112 Jasep bu6nmoreka [IOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siipa I'eiizen6epra-
113 I/I}B]ZHGHKO. 3apsn u MaECOBOG qncng sapa. bubmmorexa [JOK
https://m.edsoo.ru/34ada5de
H3otomnsl. PagnoakTuBHOCTH
3aKOH paJMOaKTUBHOTrO pacnana. CBoiicTBa
114 HMOHHM3UPYIOIIETO U3ydeHus. Bnusuaue bubnuoreka [JOK
PaaOAKTUBHOCTU HA KUBBIE OPTAHU3MBI. https://m.edsoo.ru/aab98bef
Jo3nmerpus
OHeprus cBS3M HYKJIOHOB B sizipe. SnepHble
cuibl. Jleext maccel aapa. SnepHbie
115 peakiuu. Snepusie peaktopsl. [IpoGiemsl bubnmnoreka HOK
YIIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€PHON
SHEPreTUKHU
MeTto1bl perucTpanuy U UCCIEIOBAHUS
3JIeMEHTapHbIX yacTull. OyHJaMeHTaIbHbIE
116 B3aI/IMOI[eII;ICTBI/I${. EapHOHIZIII,{ ME30HBI U bubmmorexa LHOK
. https://m.edsoo.ru/l1ac08a5b
nentoHsl. [Ipencrasnenne o CtanaapTHOU
Mozienu. KBapk-rirooHHas Mozienb aJipOHOB
®usnka 3a npeaenamu CtannapTHON
117 Mozenu. TéMHas Matepus U TEMHas bubnmoreka [JOK
sHeprus. EnuHCTBO pu3nueckoi KapTHHBI https://m.edso00.ru/c026fd37
Mupa
118 Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE bubmuoreka [JOK
aCTpOHOMUU https://m.edsoo.ru/ad73e145
119 [TpuMeHUMOCTD 3aKOHOB (PUBHKH IS bubnuotexa [JOK

00BSICHEHUS IPUPOJIBI KOCMHYECKUX

https://m.eds00.ru/39c44028
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00BbEKTOB. METO/ 1l aCTPOHOMHUUYECKHUX
HUCCIEeN0BaHUN

COBpeMeHHble OIITHUYCCKUEC TCIICCKOIIDI,

bu6nmoreka [IOK

120
PaIHOTENECKOMb, BHEATMOC(hEPHas https:/m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3nHoro Heb6a. Co3Be3aus, sipKue bubmuorexa [JOK
3BE3bI, IJIAHETHI, UX BHINMOC IBM)KCHHUC https://m.edsoo.ru/aac588eb
Comnneunast cuctema. Comaite. CosHeuHas
122 aKTUBHOCTL. McTouHuK 3Heprun CoJHIa U bubmmorexa HOK
- ' p H https://m.edso0.ru/22748eb4
3BE3 ]
3BE3/1bI, ©X OCHOBHBIC XapPaKTEPUCTUKH.
123 Huarpamma "crieKTpajibHBIN KJIacc — brbmmorexa LTOK
p .y p https://m.edso0.ru/42169944
CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmmorexa HOK
https://m.edsoo.ru/b3cb766¢
Bnytpennee ctpoenue 38E31. COBpeMEHHbBIE
125 MPEJCTABICHUS O TPOUCXOKICHUHN U bubmuoteka [JOK
sposrrori CoHIIA U 3BE31. DTallbl )KU3HA https://m.edsoo.ru/d09da494
3BE3I
126 Muneunsiii [1yts — nHama ['anaktuka. Tumnbt bubmuoreka [JOK
ranakTuk. YEpHbIE ABIPHI B SIpax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciupenne Beenennoii. 3akoH
127 Xab06ma. Teopus Bombiioro B3psiBa bubmorexa [JOK
- 1E0P priBa. https://m.eds00.ru/3dbdf0d2
PenukToBO€ H3nyUeHnE
128 MacmtaOHas cTpykTypa Beenennoit. bu6mmoreka [JOK
MertaranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie mpoOaeMbl aCTpPOHOMHUHT Bubmmorexa [IOK

https://m.edsoo.ru/d37d9ffe
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Pu3N4eCKU IPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
MMOCTOSIHHBIX MarHUTOB" WIIH

. bubnmoreka [JOK
130 "HccieqnoBaHue CBOUCTB a
" " https://m.edsoo.ru/67361aef
dbeppomarneTnkoB" win "HccnenoBanue
JEICTBUS OCTOSIHHOI'O MarHUTa Ha PaMKy C
TOKOM"
Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenue cuibl Amniepa” nnu "M3ydenue
" bubnmnoreka [HOK
131 3aBUCHUMOCTH CHJIbI AMIIepa OT CUJIbI TOKa
" . https://m.edsoo.ru/fcae91e9
win "Onpenesnenrne MarHuTHOM HHYKIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa"
Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue SABICHUA
132 3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN https://m.edsoo.ru/c36658da
"OnpeneneHyre HHIYKIMH BUXPEBOTO
MarHuTHOTO ToJis"
Du3nUeCKU IPAKTUKYM I10 TEME
133 "UccnenoBanue siBI€HUS CAaMOMHIYKIUN" bubnmnoreka [JOK
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fh6391
reHeparopa"
Pu3n4eCcKul IPAKTUKYM I10 TEME
134 "N3mepenue neproaa cBOOOIHBIX bu6mmoreka [JOK
KOJIEOAaHUN HUTSHOTO U MPYKUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
135 "IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM Bubmmorexa [IOK
beodp | P by https://m.eds00.ru/a28026bd
MasiTHUKE
136 Du3ndecKuit TPaKTUKYM I10 TEME bubnuotexa [JOK
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"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IOCJIENOBATEILHO COSANHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LMW [TIEPEMEHHOTO TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

https://m.edsoo.ru/89dc2d90

Bbu6nuoreka [IOK

137 .
"N3yueHune napameTpoB 3ByKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasaresns nIpeaoMiIeHUs bubnuoreka [JOK
138 n n
crexiya" win "l[lonydeHune n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3bI"
dusnueckuil NpakKTUKYM 10 TEMe
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
139 paccTosiHuA OT BelIeCcTBa (Ha mpuMepe bubnmnoreka HOK
xKuakux auH3)" wim "M3mepenue https://m.edso0o.ru/b879fb3f
(OKYCHOTO pacCTOSIHUS paCCEUBAIOIINX
auH3"
Pu3NYecKuil NPAKTUKYM 110 TEME
140 "HaGnronenue audpakuun, uHTephepeHInm bubnnorexa LIOK
P . p&ep https://m.edsoo.ru/8b7ac737
U TIOJISIpU3alK CBETa
Du3HUEeCKU IPAKTUKYM I10 TEME
"OmnpeneseHne UMITYJILCA U DHEPTUH
141 eni)THBI/ICTCKI/Ix ‘—Ia(}:’TI/IH (mo q)oior apuam bubmmorexa LIOK
P P https://m.eds00.ru/63756c47
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"
Pu3nYeCcKuil IPAKTUKYM 110 TEME
142 "U3mepenue noctosHHoM [lnanka Ha bubmmoreka [JOK

OCHOBe uccliefoBanus Gporodadpdexra” niu
"NccneqoBanue 3aBUCUMOCTH CHJIIBI TOKA

https://m.edsoo.ru/eb916f82
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4yepe3 CBETOAMO] OT HarpsiKeHus"

143

144

145

146

147

DuU3nYeCKUi MPAKTUKYM 10 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHoM Pundepra”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"UccnenoBanue paiioakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' Uin
"N3yuenue nmoromeHus 6eTa-4yacTuil
amroMuHuem"

®u3NUeCcKuil TPAKTUKYM 110 TEME
"HaGnromeuus 38€31H0r0 Heba
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TTPUIIOKEHUHN IS
OTIpEeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiylmapus 1 sipkue
3B€31b1" nian "HabmroneHus B TeIECKONI
JIyHBI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKoOIJIeHUI"

O0001IeHne U cCUCTEMAaTU3AIUS 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMMYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THYECKOl chepax
JIeSITeIIbHOCTH YelIOBEKa

O0001eHne U cUCTEMATU3AIINS 3HAHUI.

Posb 1 MecTO (pU3KKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bu6nmoreka [IOK
https://m.edsoo.ru/ec651eb8

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

bu6mmoteka [IOK
https://m.edsoo.ru/1072021e

but6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

but6mmoreka [IOK
https://m.edso0.ru/18f19f7c

148

O0001eHNEe U cCUCTEMATU3ALINS 3HAHUI.

but6mmoreka [IOK
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Posb puznueckoii Teopun B GoOpMUpOBaAHUN
MIPEACTABICHUH O (PU3NYECKON KapTHUHE
MUpa, MECTO (PU3UUECKON KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABICHUN O IPUPOEC

https://m.edsoo.ru/e7d400f4

149 O06o001IeHre U CUCTEeMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
teMme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHNEe U CUCTEMAaTH3al|sl 3HAHUH 110 bubmuorexa [JOK
teMe "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bubnnoreka IIOK
teme "Iunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHe U CUCTEMAaTH3alUsl 3HAHUH 110 bu6mmoreka [IOK
teme "CraTtuka TBepaoro Temna" https://m.edsoo.ru/3cca482e
153 0O00011eHNe U CUCTEMATU3ALMS 3HAHUI 110 bu6nuoreka [IOK
TeMe "3aKOHBI COXPAHEHUS B MEXaHHKe" https://m.edsoo.ru/32a4d1a0
O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYIAPHO-KHHETUUECKOH bubnnorexa LIOK
| yp https://m.edsoo.ru/ed440ca8
TEeopuun
0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
155 teMe "Tepmoannamuka. TemmoBele bubnmorexa [IOK
'I‘) ' https://m.eds00.ru/c63f7c10
MalllMHbI
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
156 TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA bubnnorexa LOK
P B ’ https://m.edsoo.ru/1d36b5b1
®da30BbIC IEPEXOIBI
157 O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110 bu6nuoreka [IOK
TeMme "DnekTpudeckoe mnose" https://m.edsoo.ru/3bf0def9
158 O0o01IeHre U cucTeMaTU3alus 3HaHUN 10 bubmmoreka [JOK

teMme "[1oCTOSHHBIHN 2eKTpUUECKUuid TOK"

https://m.edso0.ru/71453ee6
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159 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
teme "Toku B pa3IMuHbIX cpegax” https://m.eds00.ru/3d40077a

160 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmmorexa [JOK
teme "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHbIil ypok. O0001ICHNE U

161 cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe bubmorexa [JOK
" HeKTPOMATHHTHAS HHAYKIHA" https://m.eds00.ru/053e2248
PesepBusiit ypok. O60011eHNE U

162 cHUCTEMaTH3aIus 3HAaHUH 110 TeMe bubsmorera [JOK
"Mexameckie KoneBamis" https://m.eds00.ru/d6310bfd
PesepBHeIit ypok. O600IICHHE 1

163 CHUCTEMaTH3aIus 3HAHUH 110 TeMe Egi?E;ngsigggebe%d
"DIIeKTPOMAarHUTHBIE KOsleOanus" ps:im. '
Peseprubiit ypok. O60011eHUE U

164 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [JOK
"MexaHU4YeCKUe U AIEKTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBHblit ypok. O6001IeHNE U bubmuoreka [JOK
crucTemMaTu3alys 3Hanui mo reme "OnTuka' https://m.edso0.ru/52ad1603
PesepBHslit ypok. O600111eHNE U

166 cuctemaTusaius 3Hanui mo reme "OCHOBBI bubmorexa [IOK
CTO" https://m.edso0.ru/5bec1c65
Peseprubrit ypok. O6001eHuE 1

167 CHUCTeMaTH3aIlusl 3HaHUH 10 TeEMe E;I(SSJ'I/I;Ir?]T:;;cL)Ir(jzf?ch 438
"KopIycKyIsIpHO-BOIHOBOM Tyari3m" — '
Peseprubrit ypok. O6001eHuE 1

168 cucTeMaTu3alus 3HaHui o Teme "dusnka bubmorexa [IOK

aToma"

https://m.edsoo0.ru/1f511654
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PesepBHeiit ypok. O600IICHHE U

169 cucTeMaru3anus 3Haduii 1o reMe "duzuka 1 Bubmorexa ITOK
1 | https://m.edso0o.ru/905c5ce0

ATOMHOTO SApa U AJIEMEHTAPHBIX YaCTHII
PesepBurlii ypok. O0001IEHIE U

170 CI/ICTEM&TI/ISZP us :«:HaHI/H;IlI o TEME 1 Bubmorexa IOK
" B " https://m.edsoo.ru/2bffb94c

DJeMeHThI acTpOhU3UKH
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170
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B ¢denepanbHbIX M pPErHOHANBHBIX TPOIEAYpaxX OICHKH KadecTBa 0Opa30BaHUs
UCIOJB3YeTCsl TMepedYeHb (KOoAU(PUKATOP) pacHpeeieHHBIX 10 KjaccaM IPOBEPSIeMbIX
TpebOBaHMUI K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEe/bHON MPOrpaMMbl CPEIHErO
0011ero 00pa3oBaHus U JIEMEHTOB COACPIKAHMS 110 (PU3HKE.

IIpoBepsiemble TpeOOBaHUS K Pe3yJbTATaM OCBOCHHMS OCHOBHOM

oOpa3oBaTtenbHOi nmporpammsl 10 (ki1acc)

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrpaMMEBI CPEHETO 00IIero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAYYHOUN KapTUHBI MUPA, B PAa3BUTUM COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B IIPAKTHYECKOU IEATEIBHOCTH JIOEN

10.2

Y4YuTBIBaTh TPAaHUIBl NPUMEHEHUS H3YYEHHBIX (QH3UUECKUX MOMIETICH:
MaTepuajbHas TOYKA, WHEpLHUalbHAs CUCTeMa OTcueTa, abCOJIOTHO
TBEpPAOE TEJIO, UACAIbHBIA T'a3; MOAEIN CTPOCHHs Ia30B, XKUAKOCTEH U
TBEPABIX TEJl, TOYEUYHBIM DIIEKTPUYECKUM 3apsi - IpPU PELICHUU
du3nyeckux 3anaq

10.3

PacnioznaBate (Qusmueckue sBiaeHHs (Tpolecchl) M OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYISIPHO-KUHETHYECKONH  TEOpHUHU
CTPOEHHMS  BEIIeCTBAa W DJIEKTPOJAWHAMUKHU:  pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABMXKEHHE, CBOOOJHOE MajJeHUe Ted,
JBUKEHHE IO OKPY)KHOCTH, MHEpLUs, B3aUMOJeHCTBUE Tei; Auddy3us,
OpOYHOBCKOE IBM)KEHUE, CTPOCHHE )KUIKOCTEN U TBEPBIX TeJl, U3MEHEHHE
obbeMa Tel mpu HarpeBaHUM (OXJIAXKIEHUU), TEIJIOBOE pPaBHOBECHE,
UCIIApEHNE, KOHICHCALMs, IUIABJICHUE, KPUCTAUIN3alMs, KUIIEHHE,
BJIQXKHOCTh BO3/1yXa, IMOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBS3b MEXAy IlapaMeTpaMu COCTOSIHMS rasa B
M30IpoLECcCcax; AEKTPU3aLUs TN, B3aUMOJEICTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOE JIBUKEHHE, UCIIONB3YS (PU3NUECKHE BEINYNHBL:
KOOpJIMHATA, IIyTh, IEPEMEIIECHUE, CKOPOCTb, YCKOPEHHE, Macca Tela,
Cuja, UMIYJIbC TeJla, KUHETUYECKas SHEprus, MOTEHLIHAJIbHAs >HEprus,
MexaHudeckass pa0oTa, MeXaHWYecKas MOIIHOCTb; TMpPH ONUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PM3MYECKUN CMBICI HCIOIb3YEMbIX BEITHYMH, MX
0003HAUeHHsI U €JUHUIBI, HaXOJUThb (OPMYIbI, CBS3BIBAIOIIUE TAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

10.5

OnuceiBaTh HN3YUCHHBIC TCIIJIOBBIC CBOICTBAa TE€JI W TEIUIOBLIE SIBJICHUA,
UCTIONB3YS (PM3MUECKHE BETUYMHBIL: JaBICHUE ra3a, TeMIepaTypa, CpeaHss
KHHETUYCCKasa OHEPTrUia Xa0THUYECCKOIo OBHUXXCHUS MOIJICKYII,
CpCAHCKBaApATHUYIHAA CKOpPOCTH MOJICKYII, KOJIMYECTBO TCIJIIOTHI,
BHYTPCHHSISI dHEprus, padbora ra3a, KOod(OQPHUIMEHT TOJIE3HOTO ICUCTBUS
TEIUIOBOTO JBUraTelsl; IPU ONMUCAHUH MPABHIBHO TPAKTOBATh (PU3MUCCKUIA
CMBICII MCIIOJIb3YEMBIX BEITMYMH, UX O00O03HAYCHUS W CAMHHUIIBI, HAXOIUTh




(dbopMyIbl, CBSA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYUHAM

10.6

OnucelBaTb  U3yYEHHBIE  DJIEKTPUYECKUE  CBOMCTBA  BEIIECTBA U
AIIEKTPUUYECKHE SIBICHUS (IIPOLECCHI), UCTIONB3YS (PU3UYECKHE BEITHMUMHBL:
JNEKTPUYECKUN 3apsAll, DJIEKTPUYECKOE TI0J€, HAMNpsHKEHHOCTh I0JI,
MOTEHUMA], pPA3HOCTb IIOTEHLMUAJIOB;, IPU ONHCAHWM IPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHUI CMBICI HCIOIB3YEMBIX BEIMUYHMH, UX 0003HAUCHMSI
U CIMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOUINE TAHHYIO (PU3NUYECKYIO
BEIMYUHY C JPYTUMU BEIUYUHAMU

10.7

aHAIM3UPOBaTh  (U3MYECKHE TMPOLECChl U SBJICHUS, HUCIOJb3Ys
¢u3nyecKkue 3aKOHbI U MPHUHLMIIBL 3aKOH BceMHpHOro Tsarotenus, I, 11 u
III 3akoHbl HpIOTOHA, 3aKOH COXpPAaHEHHUS MEXAHUYECKOW dHEPrUH, 3aKOH
COXPAHEHUs HUMIYJIbCa, MPUHLMI CYNEPIO3UUMUA CHUJI, [PUHIUI
paBHOIIpaBUs  WMHEPUUAIBHBIX  CHUCTEM  OTCUETa;  MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOCHHS BEIECTBA, TAa30BbIE 3aKOHBI, CBA3b
CpelIHEe KHHETUYECKOM HHEpPruM TEIJIOBOTO JBUYKEHUS MOJIEKYNT C
a0COJIIOTHOW TEMIIepaTypol, NEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPAHEHHUs AIEKTPUUECKOro 3apsia, 3akoH KyloHa; mpu 3ToOM pa3nuyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPOKEHUE U
ycioBusl (TpaHUILIbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbBIE TPHUHLMIBI JI€HCTBHS MAallMH, OpUOOPOB U
TEXHUYECKUX  YCTPOWCTB; pa3inyaTb yCJIOBUS UX  0O€3011acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKNU3HU

10.9

BBINONHATE 3KCNIEPUMEHTHI MO UCCIENOBaHMIO (DPU3MYECKHX SIBICHUN U
NPOIIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUH; IMpH
3ToM (opmynupoBaTh mpobiaeMy (3agady) M THIOTE3Y Yy4eOHOro
IKCIIEPUMEHTA, COOMpaTh YCTAaHOBKY M3 IPEJIOKEHHOTO 000pYIOBaHMUS,
IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOBI

10.10

OcymiecTBIATh NpsIMbIEe M KOCBEHHbIE U3MEPEHUs! (PU3MUECKUX BEJINYMH;
IpU 3TOM BBIOMpaTh ONTUMANbHBIA CHOCOO M3MEpPEHHUs U HCIOJIb30BATh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCMMOCTH  MEXAY (U3MYECKMMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHUH; TPH OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3yabTaThl TMOJYyYEHHOW  3aBHUCHMOCTH
(GU3MYEeCKUX BEIWYWH B BHJE TaOmuil U rpaduKoB, JENaTh BBIBOABI 11O
pe3ynbTaTam UCCIIEeI0BaHUS

10.12

Cobmronate npaBuiia 6€30MacHOrO TpyJa MpU MPOBEICHUH UCCIIeI0BaHUN
B paMKax yd4eOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON |
MPOEKTHOM JEATENIbHOCTU C MCIIOJIb30BaHUEM M3MEPUTENIBHBIX YCTPOMCTB
1 J1abopaTOPHOTO 000PYIOBAHUS

10.13

Pemate pacdeTHble 3amaud C SBHO 3aJaHHOM (U3UYECKOM MOJENbIO,
UCIIONB3Ys (PU3UYECKHE 3aKOHBI U TIPUHIIUTIBI; HA OCHOBE aHAJIM3a YCIIOBUS
3a/1a4¥l BRIOUPATh PU3NYECKYIO MOJIENb, BBIACIATh PU3NICCKUE BETHUNHBI




U (GopMynbl, HEOOXOAWMBIE JJISi €€ pPELICHHS, MPOBOJUTH PACUYETHl U
OLIEHUBATh PEAIbHOCTH M0JIyY€HHOTO 3HAUeHUs (PU3NUECKON BEITMUMHbI

10.14

Pewatp Ka4yeCTBEHHBIC 3a7a4M: BBICTPAaUBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LIEMOYKY PACCYKICHHM C ONOPOM HAa H3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  Npu  pelIeHHH  Y4eOHBIX  3aJad  COBpPEMEHHbBIE
UH(POPMALIMOHHBIE  TEXHOJOTHMHM JUIi TIOWUCKA, CTPYKTYpUPOBAHMUS,
UHTEpPIIPETAllUd U TPEJICTaBlICHUs] Y4eOHOM M Hay4dHO-TIOMYJIAPHOM
uHpOpPMaLMK, TOJYYEHHOW M3 pPAa3JIMYHBIX MCTOYHHKOB;, KPUTHYECKU
aHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

10.16

[IpuBoauTE NpUMEpHl BKIAJa POCCHUCKUX M 3apyOekKHBIX YYCHBIX-
(U3UKOB B pa3BUTHE HAYyKH, OOBSICHEHUE MTPOIIECCOB OKPYKAIOIIET0 MHUPA,
B Pa3BUTHUE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpETHYECKUE 3HAHUS 1O (PU3HMKE B MIOBCEHEBHON KH3HU
i obOecrieyeHnss OE30MacHOCTH TMPH  OOpameHHH ¢ NpudopaMu |
TEXHHYECKHMHU YCTPOHCTBAMHU, ISl COXPAHEHHS 37J0POBbS M COOIOCHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPY>KaloIlel cpene

10.18

Paborare B rpynme ¢ BBIIOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBATh PabOTy IPYIIIBL, PAIIMOHAIBHO PACIIPeesITh 00S3aHHOCTH U
IJIAaHUPOBATE JACATCIBHOCTb B HCCTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OIICHMBATh BKJAJ KaXJOr0 M3 YYAaCTHUKOB TPYNIbl B pEIICHHE
paccMaTpuBaeMoi poOIEMBI

IIpoBepsiemblie d1eMeHTHI coaep:xanus (10 kiaace)

Kon
paznena

IIPOBEPSEMOT
0 DJIEMEHTa

Kon IIpoBepsiemble 27IEMEHTHI COAEPIKAHMS

OU3NUKA 1 METO/IbI HAYYHOI'O ITO3HAHU A

11 ®usnka - Hayka o mpupoje. HaydHele MeTOApl NO3HAHUSA
OKpYy’Karolero Mupa. Poib 3kcriepuMeHTa U TEOPUU B IIPOLIECCE
MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2 MonenupoBanue (u3nyUecKux SBIEHUM U mporeccoB. Hayunbie
runore3bl.  dusnyeckne 3aKkoHbI W TEOpuU. ['paHMIIBI
MPUMEHUMOCTH (pr3HUecKux 3aKoHOB. [IpHHIMI COOTBETCTBUS.
Ponb 1 MecTo QpU3MKH B POPMUPOBAHUHM COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B IPAKTUUECKOHN EATEIbHOCTH JIIOIeH

MEXAHUKA

2.1

KMHEMATHKA




2.1.1

Mexanu4deckoe JABHIKCHUC. OTHOCUTENBPHOCTh MEXaHUYCCKOIO
JBHXCHUA. Cucrema orcuera. TpaCKTOpI/IH

2.1.2

[lepemerienue, cKopocTh (CpeaHsii CKOPOCTb, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHE MaTepUAIbHOM TOYKH, UX MPOCKIUU Ha
OCH cUCTEMBI KoopAauHaT. Cli0)KeHUE IEPEMEILIEHHIN U CI0KEHNE
CKOpOCTEH

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE INPSMOIMHENHOE BHKECHHUE.
I'paduku 3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMUSI, IIyTH
U IIEpEMELICHUS MaTEPUAIBHOU TOYKU OT BPEMEHHU

2.14

CBoOoaHoe najenue. Y cKkopeHrue cBOOOHOTO MaIeHUs

2.15

Kpusonnueiinoe JBIKCHUE. PaBHOMEpHOE JBUKCHUE
MaTEpHUaJIbHOM TOYKH IO OKPYKHOCTH. YTJOBas CKOPOCTb,
JIuHenHas ckopocts. Ilepuon u gacrora. LleHTpocTpemuTenbHoe
YCKOpEHHUE

2.16

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTp, ABHIKCHUC CHApsAAO0B,
LCIIHBIC U pCMCHHBIC IICPCaAavIn

2.1.7

[Ipaktnyeckue paboTsl. M3MepeHue MIHOBEHHOH CKOpPOCTH.
HccnenoBanne COOTHOIIEHUS MEXAY HYTAMH, HPONIAEHHBIMU
TEJIOM 3a II0CJIEI0BaTEIbHbIE PAaBHBIE POMEKYTKU BPEMEHU MTPH
PaBHOYCKOPEHHOM JABM)KEHUHU C HadaJlbHOW CKOPOCTBIO, PABHOM
Hynmo. M3yueHue JBUKEHMS IIapuKa B BSI3KOH KUAKOCTH.
N3yuenune nBU>XeHUS Tesa, OpOIICHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Tpunun otHocuTensHOCTH ['anuites. [lepsiii 3akoH HproToOHA.
HNuepuunanpHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cwia. [IpuHnun cynepnosunyu cui

2.2.3

Bropoii 3akoH HprooTOoHa 8 MaTepuarbHOM TOYKHA B
nHeprmanbHoit cucreme ortcuera (MCO). Tperuit 3akoH
HproTona nist MaTepuanbHBIX TOUEK

2.2.4

3akoH BcemupHOro tiaroreHus. Cuna Tsokectu. llepBas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJbXEHUS U CHUJia
tpeHusi nokosi. Koaddurnment tpenms. Cuiia CONMpOTHUBICHUS
IIpY IBUKEHUU TEJIA B )KUJIKOCTHU WJIU ra3e

2.2.7

[locTynatensHOoe W BpamateabHOE JBHKEHHE aOCOJIIOTHO
TBEPAOTO TeJla

2.2.8

MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpaIlicHUs. IIneyo cuibl.




VYcnosus paBHoBecus TBepaoro tena B MCO

2.2.9 TexHnueckue yCTpOHCTBA: MOAIIUITHUKHY, JBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB

2.2.10 [Ipaktrueckue paboTel. M3ydyeHwe nBrwkeHHs Opycka TI0
HAKJIOHHOM IUIOCKOCTH IIOJX JEUCTBUEM HECKOJIBKHX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B
nedopMUpPyeMOi IPY)KHHE ¥ PE3UHOBOM 00pasiie, OT BETUIHHEI
ux nedopmaruu. MccinenoBanue ycioBuii paBHOBECHS TBEPIOTO
TeJa, UMEIOIIETO OCh BPAIllCHUs

2.3 3AKOHBI COXPAHEHIMS B MEXAHUKE

2.3.1 NmMrrynibe MaTepraabHOW TOYKH, CUCTEMBI MaTepUATbHBIX TOYCK.
Nmmynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpanenus umiynbca B UCO. PeakTuBHOE JBHKEHUE

2.3.3 Pabora cuisl

234 MOIIHOCTE CHIIBI

2.3.5 Kunernueckass »Hepruss maTepualibHOW TOuykH. Teopema o
KHHETUYECKOU SHEPTUU

2.3.6 [TorenumansHas »Heprus. lloTeHIMaNbHAs SHEPrUs YIPYyro
ne(OpMUPOBAHHON TpYKHUHBI. [loTeHIMANbHAS DHEPrUs Tela
BOJIM3U TTOBEPXHOCTH 3eMIIU

2.3.7 [ToTenumaneHple M HEMOTEHIMANbHBIE CHIBL. CBs3b pPabOTHI
HEMOTCHINATBHBIX CHJI ¢ U3MEHEHHEM MEXaHWYCCKOW DHEPTUH
CUCTEMBI Tell. 3aKOH COXPaHEHHUs MEXaHUYECKOM dHepTrun

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHuyeckue yCTpoOICTBa: TBMKEHHE pPaKeT, BOJAOMET, KOIIEep,
MPYKUHHBINA TUCTOJIET

2.3.10 [IpakTuueckue paboThl. M3ydeHHe CBSI3M CKOPOCTEH Tell MpHu
HeynpyroMm ynape. MccimenoBaHue CBsI3W  paOOTBI  CHUIBI  C
W3MEHEHHEM MEXaHUUYECKOU HEepPTUu Tea

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYIJIAPHO-KUHETUYECKOU TEOPUU

3.1.1 OcHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOpHH.
BbpoynoBckoe nBmxenue. duddysus. Xapaktep ABMKEHUS U
B3aHMOJICHCTBHUS YaCTHI] BEIECTBA

3.1.2 Mopenu CTpOeHHsI Ta30B, JKMAKOCTEM W TBEPABIX TEI H

00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE TUX MOJEJIEH




3.1.3

Macca monexyin. Konnuectso Bemectsa. [TocrosHHas ABoraapo

3.1.4

TernoBoe paBHOBecue. Temneparypa u ee usMmepenue. Illkana
temneparyp Llenbcus

3.15

MOI[GJ'IB nacaJIbHOI'O I'a3a. OcHoOBHOE YpaBHCHHUE MOJICKYJIAPHO-
KHHETHYCCKOM TCOpHUHU UCATIBHOI'O ra3a

3.1.6

AOcomroTHas TeMIieparypa Kak Mepa CpelHed KUHETHYECKON
SHEPIHM TEIUIOBOIO JABMXKEHMS yacTul rasa. [llkana remnepatyp
KensBuna

3.1.7

VYpasuenue Knaneiipona - Menneneena. 3akon JlanbToHa

3.18

l'azoBbie 3akoHbl. M3omporiecchl B HICAITBHOM Tasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BEIIECTBA: HW30TEpMa, H30X0pa,
n3obapa

3.1.9

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuyeckue paboTsl. 3MepeHrne Macchl BO3lyXa B KJIaCCHOU
koMmHare. McciienoBaHue 3aBUCUMOCTH MEXIy IapaMeTpamu
COCTOSIHUS Pa3peKEHHOI0 Trasa

3.2

OCHOBbI TEPMOJMHAMUKHN

3.2.1

TepMO,Z[I/IHaMI/ILIeCKa}I cucreMa. BHYTpeHH}I}I OHEPTHUA
TGpMO}IHHaMHqGCKOﬁ CHCTEMBI B CIIOCOOBI €¢ H3MEHEHHS

3.2.2

KonnuectBo Temnotel M pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOT'0 MJICAJIbHOT'O Ta3a

3.2.3

Bugsr TCIUIONICpEaa N : TCIIOMPOBOAHOCTD, KOHBCKIIHA,
H3JTy4YCHHUC. TenmoemMkoCcTh Telma. YIelIbHAs TEIIOSMKOCTH
BellleCTBa. PacdeT Koan4ecTBa TEIIOTHI IIpu Teruionepeaavc

3.2.4

IlepBrlii 3akOH TepMoauHAMHUKU. [IpuMeHeHNe NepBOro 3akoHa
TEPMOJMHAMUKHI K M30IPOLIECCaM. I'paduueckas
MHTepHpeTanus padoThl ra3a

3.25

TenmoBble MamuHbl. [[pUHIUIIBI AEHCTBHUS TEIJIOBBIX MAIWH.
[IpeoOpa3oBanus SHEPTUU B TEIUIOBBIX MamuHax. Koaddunment
none3noro nercteus (manee - KIIM) TeruioBoit mammnsl. [y
Kapno u ero KI1/]

3.2.6

Bropoii 3akon TepmoguHamuku. HeoOpaTUMOCTh MpPOIECCOB B
npupojsie. TerngoBeie ABUTATENNA. DKOJOTUYECKHE TPOOIEMBI
TEIJIO3HEPreTUKU

3.2.7

TexHuyeckue ycTpONCTBa: ABUIaTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAMIBHUK, KOHAULMOHED

3.2.8

[IpakTrueckue paboTsl. I3MepeHne yaenbHON TEeII0EMKOCTH




3.3

AT'PEI'ATHBIE COCTOAHUWA BEHLIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3zoBanue u KoOHACHcalus. lcnapeHue W KHIICHUE.
VY nenvHas TEeIioTa napooOpa3zoBaHusl. 3aBUCUMOCTh
TEMIIepPaTypbl KUIIEHUS OT 1aBJICHUS

3.3.2 AOcomtoTHasT W OTHOCHUTEIbHAs  BJIAXKHOCTH  BO3IyXa.
Hacpimennsriit nap

3.3.3 Teepnoe Teno. Kpucrammmyeckue wu  amopdHBIE — Tela.
AHunzorponusi CBOHCTB KpucTauloB. JKuakue KpUCTAIUIBI.
CoBpeMeHHbIE MaTepHalIbl

3.34 [InaBneHve u KpucTaIM3anus. YelbHas TEIoTa IUIaBICHUS.
CyOmumarust

3.35 YpaBHeHHE TEIIOBOTO OanaHca

3.3.6 TexHuyeckue  yCTpOMCTBA: TUTPOMETP M TCUXPOMETP,
KaJIOpHMETD, TEXHOJIOTUU MIOJTyYCHUS COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUU

3.3.7 [IpakTuueckue padbotsl. i3MepeHue BIax)HOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATUKA

41.1 OnekTtpuzauusi  Tel. OJJeKTpuyeckud 3apsan.  Jea Buna
AIIEKTPHUYECKUX 3apsI/IOB

4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOJHUKH

4.1.3 3aK0OH COXpaHEHUs IINEKTPUIECKOTO 3apsiaa

4.1.4 Bsaumonericteue 3apsnoB. 3akoH Kynona

415 Onexkrtpuueckoe moje. HampspkeHHOCTh AJEKTPHUECKOTO TOJIS.
[TpyHIHN CYHEPIO3ULIUY. JInann HaIPSKEHHOCTU
AJIEKTPUUYECKOTO MOJIS

4.1.6 Pabora cun anekrpocratnueckoro mnons. Ilorenuunan. Pa3sHocts
MOTEHINAJIOB

4.1.7 [IpoBOIHMKM W JUAJIEKTPUKHA B IOCTOSTHHOM 3JIEKTPHYECKOM
noJie. JluaaekTpuueckas IpOHULAEMOCTb

4.1.8 OnekrpoeMkocTh. KonpaeHcatop. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIeHCATOpa. DHEePrus 3apspKeHHOTO KOHEHCaTopa

419 TexHu4yeckue  YCTpPOWCTBA:  AJEKTPOCKON,  AJICKTPOMETP,

ANEKTPOCTATUYECKAST 3allUTa, 3a3€MJICHHE DJICKTPONPHUOOPOB,
KOHAEHCATOP, KCEPOKC, CTPYHHBIN MPUHTED




4.1.10

[IpakTrueckue paboThI. N3smepenue JIEKTPOEMKOCTHU
KOHJICHCATOpa

4.2

IOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

4.2.1 VYcnoBus CylEeCTBOBAHMS IOCTOSIHHOTO 3JIEKTPUYECKOIO TOKA.
Ucrtounukm Toka. Cuita Toka. [locTosSHHBIN TOK

4.2.2 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu

4.2.3 DIEeKTPUYECKOe COMPOTUBIICHHE. Y IETBHOE COMPOTHUBIICHUE
BCIIECTBA

4.2.4 [TocnenoBarenbHOE, NapajlieIbHOE, CMENIAHHOE COCIUHEHUE
MIPOBOTHUKOB

425 Pa6ora anekrpudeckoro Toka. 3akoH Jxoyus - Jlenmna

4.2.6 MOMIHOCTD JEKTPUIYECKOTO TOKA

4.2.7 anekTpoaBkymas cuna (mamee - OJIC) u  BHyTpeHHee
COTMPOTHUBJICHHE MCTOYHUKA ToKa. 3akoH Owma sl TOJHOU
(3aMKHYTOI) 51ekTpuueckoit nenu. Koporkoe 3aMbikanue

4.2.8 DneKTpOHHas MPOBOJUMOCTh TBEPABIX METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT TEeMIEPaTypHI.
CBepXIpoBOIUMOCTH

4.2.9 DNeKTpUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTyYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEHHass W IpUMECHas MPOBOJAUMOCTD
MOJYITPOBOJTHUKOB. CBoiicTBa p-n nepexoja.
[TonynpoBoIHUKOBBIE TPUOOPHI

4211 DNEeKTPUYECKH TOK B DJEKTPOIUTAX. OJIEKTPOITUTHYECKAs
JqUccoanus. DIEeKTPOIN3

4212 OnekTpuyeckuii  ToK B razax. CaMOCTOSTENbHBIA U
HECaMOCTOSTCIbHBIN pasps. Pasnnunbie THUIIBI
CaMOCTOATENIbHOTO pa3pana. Monuus. [lnazma

4.2.13 TexHudeckue yCcTpOICTBA: aMIepMeTp, BOJBTMETP, PEOCTaT,
HCTOYHHUKHU TOKa, 3JIEKTpOHarpeBaTeIbHbIe puOopHI,
AJIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHS,
BaKyyMHBIN N0, TEPMUCTOPBl U (hOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBINA N0/, TATbBAHUKA

4.2.14 [Ipaktrueckue paboThl. M3ydeHHe CMENmaHHOTO COSIUHEHUS

PE3UCTOPOB.
M3mepenne DJIC uUCTOYHMKA TOKa W €ro BHYTPEHHETO
conpotuieHus. HabmoaeHne anekTpoimsa




IIpoBepsieMble TPeOOBAHUSA K Pe3y/IbTATAM OCBOEHMSI OCHOBHOM

oOpa3oBareabHoi mporpammsl (11 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

IIpoBepsieMble TpeIMETHBIE PE3YJIbTAThl OCBOEHUS OCHOBHOMN
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus
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JleMOHCTpHpOBaTh HA MIPUMEpPaX POk U MECTO (PU3UKH B (DOPMHUPOBAHHUH
COBPEMEHHOI HAYYHOU KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON AEATEIBHOCTH JIOJECH, LEJIOCTHOCTh U
€AMHCTBO (PM3MYECKOI KapTUHBI MUpa

11.2

Y4uTHIBaAThH I'paHUllbl TTPUMCHCHUA HU3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX MOJICNCH:
TOYCUHBIN E)JICKTpI/ILICCKI/If/'I 3apsan, AACpHasd MOACIb aroMa, HYKJIIOHHAaA
MOJCJIb aTOMHOI'O dJipa IIpu pCIICHUN (1)I/I3I/I‘IGCKI/IX 3aJa4

11.3

PacriosnaBate ¢usnueckue sBIICHHUs (TIPOIECCHI) W OOBICHATH HMX Ha
OCHOBE 3aKOHOB JJIEKTPOJMHAMUKNA M KBAaHTOBOW (PUBUKHU: DIIEKTpHUYECKAs
POBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBHUS
TOKa, B3aWMOJICHICTBHE MAarHWTOB, JJIEKTPOMAarHWTHas  WHAYKIHS,
JICMCTBUE MarHUTHOTO I0JIsL HA MIPOBOJHUK C TOKOM M JIBHKYILUICS 3apsi,
AIIEKTPOMAarHUTHEIE KoJieOaHus u BOJIHBI, PSIMOJIMHETHOE
pacrpocTpaHeHHE CBeTa, OTpaKeHHe, MpeoOMIeHHe, HHTephepeHIus,
Jubpaknus U HoJaspU3alys CBeTa, JUCIEepCUsi CBeTa, (POTOAIEKTPUUECKHIMA
s dekt (poToaddexT), cBeToBOE NaBNEeHNE, BOSHUKHOBEHUE JTMHEWYATOTO
CIeKTpa  aToMa  BOJOPOJA, C€CTECTBEHHas W  HCKYCCTBEHHas
pPaZoOaKTUBHOCTD
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OnuceiBaTh N3yYEHHbIE CBOWCTBA BELIECTBA (IEKTPHUUECKUE, MATHUTHEIE,
ONTUYECKHE, JIIEKTPHUECKYI0 TPOBOJUMOCTh pPA3JIMYHBIX Cpel) u
AJIEKTPOMAarHUTHbIE SBJEHUS (IIPOLECChI), HCIONB3ysd  (U3NYECKHE
BEJIMYMHBL:  JJEKTPUYECKUH  3apsia, CHJla  TOKA, AJIEKTPHUECKOE
HaNpsDKeHUe, SJIEKTPUYECKOe COIMPOTHBIIEHUE, Pa3HOCTh IMOTEHIHAJIOB,
OJIC, paboTta TOKa, WHIYKIMS MAarHUTHOTO MOJs, cuia Amrepa, Cuia
JlopeHula, MHIYKTUBHOCTb KATYIIKH, OJHEPIUs JJIEKTPUUYECKOro H
MarHUTHOTO TIOJIeH, MEepHOoJ M YacToTa KojebaHui B KojebaTreabHOM
KOHType, 3apsili M cujga TOKa B  TIpollecceé TapMOHHYECKUX
AJNIEKTPOMArHUTHBIX KoJIeOaHUH, (OKYCHOE pacCTOSHHE W ONTHYeCKas
CHJIa JIMH3BI; TP OMMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICI
UCTIONB3YEMBIX BEIIMYMH, WX OOO3HAUYEeHUS W EIWHUIIBI; YKa3bIBaTh
(GopMyInbl, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIMYMHY C JIPYTMMHU
BEIMYMHAMU
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OnuceiBaTh HM3y4EHHbIE KBAHTOBBIE SIBJICHHMS M IPOLECCHI, HCHOIB3YS
(du3nUecKre BEIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIMHA BOJIHBI
U 4YacToTa CBETa, SHEPrus U UMIyNbc (POTOHA, MEpUO] MOJIypacnaja,
DHEpPrusl CBA3M ATOMHBIX siep; NpPH OMNMCAHWU IPaBWIBHO TPAaKTOBATh
(Gu3n4ecKkuil CMBICT HCIOJB3YEMbIX BEJIUYMH, HUX O0O003HAuYe€HUs U
€IMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME JaHHYIO (U3NYECKYIO




BCIIMYMHY C JPYTMMU BCIMYMHAMHU, BBIYHUCIATH 3HAUCHUC (1)I/I3I/I‘ICCKOI71
BCIIMYHUHBI

11.6

AHanu3upoBaTh  (GHU3MYCCKUE MPOLECCHl M SBJCHUS, HCHOJIb3YS
¢dusuveckue  3aKOHbBI M OPUHIMNBL:  3akoH  Oma,  3aKOHbI
MIOCJICZIOBATEILHOTO M MAapaUICIbHOTO COSIUHEHHUS MPOBOJHUKOB, 3aKOH
xoyna - JleHma, 3akOH SJEKTPOMArHUTHOM MHIAYKLUHMH, 3aKOH
HPSMOJIMHEHHOTO PAaCcIpOCTPaHCHUsI CBETa, 3aKOHBI OTPAXKCHHUS CBETa,
3aKOHBI MPEJIOMIICHHS CBETa, ypaBHeHWe DiHmTelHa s GoTodrddekra,
3aKOH COXpAaHEHHS DJHEPrHH, 3aKOH COXPAaHCHHS HMIIYJIbCa, 3aKOH
COXpaHEHUs AJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHHS MacCOBOTO
YHClia, MOCTYJaThl bopa, 3aKOH pagMOaKTHBHOIO pacraja; MpU 3TOM
pa3iMyaTh CIOBECHYIO (DOpPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOoe
BBIPKCHUE U YCIIOBHS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIMM MAarHUTHOTO  IOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuiibl Jlopenia

11.8

CTpouTh W OINKCHIBATh M300paKCHHE, CO37aBAEMOEC IUIOCKUM 3E€pKaJioM,
TOHKOH JIMH30H

11.9

BBINOJNHATE 3KCIEPUMEHTHI TI0 UCCICIOBAHHIO (DU3MYECKUX SIBICHUN U
MPOIIECCOB C HUCIOJB30BAaHUEM TPSMBIX U KOCBCHHBIX HM3MEpPEHUH; TpH
stoM (dopmynupoBaTh mpobremy (3aady) W TUNOTE3y Y4eOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 TPEJIOKEHHOTO 00OPYIOBaHMS,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBOIBI

11.10

OcymiecTBIATh NpsIMblE M KOCBEHHbIE U3MEPEHUs! (PU3MUECKUX BEJINYMH;
IpU 3TOM BbIOMpaTh ONTUMANbHBIA CHOCOO M3MEpPEHUs U HCIOJIb30BATh
U3BECTHBIE METO/bI OLIEHKH IMOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C MHCIOJIb30BaHUEM
IPSIMBIX U3MEPEHU; TIPU 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHPOBATH
pe3ysbTaThl IOJYYEHHOW 3aBHUCHUMOCTH (DPU3MUYECKMX BEIMYMH B BHJE
TabJIML ¥ TpauKOB, IeJaTh BHIBOBI 10 PE3yIbTaTaM UCCIIEIOBAHUS

11.12

Cobmronate npaBuiia 6€30MacHOrO TpyJa MpU MPOBEICHUH UCCIIeI0BaHUN
B paMKax y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON |
MPOEKTHOHN JEATEIIbHOCTH C HCIIOJIb30BAaHHEM M3MEPUTENIbHBIX YCTPOMCTB
U J1abopaTOpPHOTO 000PYIOBAHUS

11.13

Pemate pacyeTHwie 3amauM C SBHO 3aJaHHOW (U3UYECKOW MOJIEIbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHallM3a YCIOBUS
3agadyu BI)I6I/IpaTI) (i)I/ISI/I‘-IeCKYIO MOICJb, BBIACIATH @Hanecxne BCIIMYHNHBI
U (GOpMyIbl, HEOOXOIUMBIE ISl €€ pEIIeHUs, MPOBOAUTH pacueThl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3HMUECKOU BEIIMUHNHBI

11.14

Pemars KayeCTBEHHbIE 3a/1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY PpACCYXKICHHH C OMOpod Ha HU3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

11.15

Hcnonp3oBaTh  Npu  pelIeHHH  Y4eOHBIX  3aJad  COBpPEMEHHbBIE




UH(POPMALIMOHHBIE  TEXHOJOTHHM JUIi TIOWUCKA, CTPYKTYpUPOBAHMUS,
UHTEpPIIPETAllMd U TPEJICTaBiICHHUs Y4eOHOM M Hay4dHO-TIOMYJISAPHOM
uHpOpPMALIUK, TOJYYEHHOW M3 pPAa3JIMYHBIX MCTOYHHKOB;, KPUTHYECKU
aHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

11.16

OOBSACHATh TNPUHIUIBI JEHCTBUS MAaIlIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; paszauyaTh yCIOBUS HUX O€30MacHOro HCIOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[lpuBoauTh mpHUMEpHl BKJIAAa POCCHUCKUX M 3apyOeKHBIX yYECHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH

11.18

Hcronp30BaTh TEOpETHYECKUE 3HAHUS 110 (PH3HUKE B TIOBCEJHEBHOW KU3HH
s o0ecrieyeHuss OE30MacHOCTH MPH  OOpameHHH ¢ NpudopaMu |
TEXHHYECKHMHU YCTPOHCTBAaMHU, IJISi COXPAHEHHS 37I0POBBSI U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPY>KaloIlel cpene

11.19

Paborare B rpynme c BBIIOJHEHHUEM pa3JIMYHBIX COLMAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAILHO PACIIPEILIIATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OLICHUBATh BKJIAJ KaXJIOr0O W3 YYaCTHUKOB TPYIMIBI B pELICHHE
paccMmaTpuBaeMoi mpooIeMBbI

IIpoBepsiemblie d1eMeHTHI coaep:xanus (11 kaace)

Kon
paznena

IIPOBEPSEMOT
0 DJIEMEHTa

Kon IIpoBepsiemble 27IEMEHTHI COAEPIKAHMS

SJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UHAYKIWA

43.1 ITocTosHHBIC MarHUTHI. BsanmonetictBue MOCTOSIHHBIX
MarHuTOB
4.3.2 MaruuTtHoe mnose. Bektop MarHUTHOM MHAYKUMH. [IpuaHimn

cynepro3unuu. JInHuM MarHuTHOM MHAYKUMH. KapTuHa nuHuin
MarHUTHOM MHAYKIMH IOJIS TOCTOSIHHBIX MarHUTOB

4.3.3 MarnuTHoe mnojie TpOBOJHUKA ¢ TOKOM. KapTuHa jauHUN mosis
JUTMHHOTO MPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJBIEBOTO
MPOBOJHMKA,  KaTyIIKH C  TOKOM. OneiT  Opcrena.
B3anmopeiicTBre MpOBOJHUKOB C TOKOM

4.3.4 Cwuita AMriepa, €€ MOJIyJIb ¥ HallPaBJICHHE

4.3.5 Cuna JlopeHnma, ee Moayinb U HampaBieHue. [IBuxeHue
3apsHDKEHHON 4acTHIBl B OJHOPOAHOM MarHMTHOM noje. Pabora




cuibl JIopeHna

4.3.6 SIBNeHME ANMEKTPOMATHUTHOW WHTYKITHH

4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

4.3.8 OJC unaykuun. 3aKOH JIEKTPOMArHUTHON UHAYKIuU Papanes
4.3.9 BuxpeBoe snekrpuueckoe nose. DJIC MHAYKIUNA B TPOBOJIHHKE,

ABMXYIIEMCH IIOCTYIIATCIIbHO B OAHOPOJHOM MAarHuTHOM II0JI€

4.3.10 [IpaBuio Jlenma

4311 NunyktuBHOCTD. SIBNeHue camounaykuun. IJ{C caMouHIyKIII

4.3.12 DHeprus MarHUTHOT'O TOJIS KaTYLIKU C TOKOM

4.3.13 DNeKTPOMarHuTHOE 10JIe

4.3.14 Texnuueckue YCTpOMCTBA: IIOCTOSIHHBIE MarHuThlI,
3JIEKTPOMArHuUTHI, 3JIEKTPOJIBUTATElb, YCKOPUTEIH

OJICMCHTAPHBIX 4aCTUL, MHAYKIMOHHAA I[1€Yb

4.3.15 [IpakTuyeckue paboTsl. M3ydyeHne MarHUTHOTO TIOJIsI KAaTYIIKU C
TokoM. HccnenoBanue JefCTBHS IOCTOSHHOIO MarHuTa Ha
pamMKy c TokoM. MccnenoBaHue SIBIEHUS 3JIEKTPOMArHUTHOU
WUHAYKIUH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

51.1 KoneobarensHas cucrema. CBoOoHBIE KOJIeOaHUS.
lapmonnueckue konebanus. Ilepwosn, wacroTa, amIuuTyna u
(haza xoneOanuii

512 [IpyxnHHBIA MagTHUK. MaTeMaTH4eCKUI MAassTHUK

513 VpaBHeHHe TapMOHHMUYECKMX KoJjiebaHui. KunHemaruueckoe u
JTUHAMHYECKOE OMHCAaHUE KOIeOATeTbHOTO IBHKEHUS

5.14 [IpeBpariene sHEPrUM IPU rapMOHNYECKUX KojieOaHusX. CBs3b
aMIUTUTY/IBl KOJEOaHW MCXOTHOW BEITMYMHBI C aMIUTUTYIaMA
KoJIeOaHU ee CKOPOCTH M YCKOPEHUS

5.15 Konebarenbubiit  koHTYp. CBOOOJHBIE  3JIEKTPOMAarHUTHBIE
KoJe0aHus B HMJICATHHOM KOJIEOATEIBHOM KOHTYpe. AHAJIOTHS
MEXJy MEXaHHYECKUMHU U DJIEKTPOMArHUTHBIMH KOJICOAHUSMHU.
®opmyna Tomcona

5.1.6 3aKOH COXpaHEHHUsS DSHEPIHM B HICATHLHOM KOJeOaTeIbHOM
KOHTYpe

5.1.7 BrinyX1eHHBIC MEXAaHUUYECKHE KoJIeOaHusl. Pe3onanc.




Pe3onancHass kpuBas. BbIHYyXIEHHBIE 3JIEKTPOMArHUTHBIE
KOJICOaHUS.

5.1.8 [Tepemennsbiii Tok. CHHYCOMIATbHBIN TIEPEMEHHBIN TOK.

5.1.9 MOUIIHOCTh TIEPEMEHHOT0 TOKa. AMIUTUTYIHOE M JICHCTBYIOIICE
3HAYECHUE CUJIbI TOKA U HAIIPSDKCHUS

5.1.10 Tpancdopmarop. IIpomsBoacTBo, mnepegada M MOTpedICHHE
JIEKTPUUECKOW  DHEPTUU.  DKOJOTHYECKHUE  PHUCKH  IPH
MPOU3BOICTBE ANEKTPUUYECKON JHEPTUM. Kynberypa
WCTIOJIb30BAHUS SJICKTPOIHEPTUH B ITOBCETHEBHOM KU3HU

5.1.11 TexHuueckue ycTpoicTBa: ceiicmorpad, 3IeKTpuIecKuii 3BOHOK,
JMHUY JIEKTpoTepeiad

5.1.12 [IpakTuueckue padothl. VccnenoBanue 3aBUCHMOCTH IEpHOJA

MaJIbIX KOJIEOAaHUH Trpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpy3a. HccnemoBanue TIEpEeMEHHOTO TOKa B IENMU W3
[I0CJIeIOBATENbHO COCJUHEHHBIX KOHAEHCATOPa, KaTyIIKU H
pesucropa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHnuyeckue BOJIHBI, YCIIOBHUS pacnpocTtpa”eHus. [lepuon.
CkopocTh pacnpocTpaHeHUs W JJiMHa BOJHBL [lomepednsie u
MPOJOJIbHBIE BOJIHBI

5.2.2

WnTepdepeniys u audpaxius MEXaHH4eCKUX BOJIH

5.2.3

3Byk. CxopocTh 3ByKa. ' poMKOCTh 3ByKa. Bricota ToHa. TemOp
3ByKa
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DNeKTpOMarHuTHBIE BOJIHBI. YcnoBust W3TyYEHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTanus BekTopos E, B
n VU B 2JIeKTPOMAarHUTHOM BOJIHE B BAaKyyMe
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CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, IPETOMIICHUE,
nonspusanus, audpakuus, uHTepdepeniusa.  CKOpOCTh
3JIEKTPOMATrHUTHBIX BOJIH

5.2.6

[xana JIIEKTPOMAarHUTHBIX BOJIH. [IpumeHeHne
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[IpyHuMnel  pagvocBA3M W TeneBUAEHUA. Pannosokanus.
DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEeN Cpe/Ibl

5.2.8

TexHudeckue  yCTpOMCTBA:  MY3bIKaJbHbIE  MHCTPYMEHTHI,
yIbTPa3BYKOBasi JAMArHOCTUKA B TEXHHKE M MEIUIMHE, pajap,
paguoNpUEMHHUK, TEIEBU30D, aHTeHHA, TeiedoH, CBU-nieup

5.3

OIITHUKA




5.3.1

[IpssMonMHENHOE pacpoCTpaHEHUE CBETAa B OJHOPOIHOMU Cpele.
JIy4 cBeta

5.3.2

OtpaxeHnue cBeTa. 3aKOHBI OTpaxeHus cBerta. I[loctpoenue
1300pakeHM B TUIOCKOM 3epKajie

5.3.3

HpeHOMHCHI/Ie CBCTa. 3aKOHBI IIPCIOMIICHUSA CBCTa.
AOCONIOTHEIH MMOKa3aTelIb IMPECIOMIICHUA

5.34

[Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI yroa MOIHOTO
BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcus ceeta. CioxxHbli cocTaB Oenoro ceera. Liset

5.3.6

ColOuparoniue W pacceuBampolve JUH3bL. TOHKas JIMH3A.
@DOKyCHOE pPACCTOSHUE M ONTHUYECKas CHJIa TOHKOW JIMH3BI.
[Toctpoenne HM300paKeHUN B COOMPAIOMIMX W PACCEUBAIOIINX
nuH3ax. @DopMmyna TOHKOW IUH3BIL. YBEIUYEHHE, JdaBacMoe
JIMH301

5.3.7

Hpez[enbl MMPUMCHUMOCTH FeOMCTquCCKOﬁ OIITHUKH

5.3.8

Wntepdepenius cera. KorepeHTHble HCTOYHUKH. Y CIIOBUS
HaOIOCHUS MaKCHMYyMOB u MUHUMYMOB B
UHTep(EpEeHIIMOHHOW  KapTUHE  OT  JBYX  CHH(a3HBIX
KOT'€pEHTHBIX UICTOYHUKOB

5.3.9

Hudpakus  cera. JudpaknuoHHas pemieTka. YcloBUE
HAOMIOZECHNS  TJIaBHBIX ~ MAakCMMyMOB  TNpH  MAJCHUHU
MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PPAKIUOHHYIO PELIETKY

5.3.10

[Tonspuszanusa ceera

5311

TexHnudeckue  ycTpoicTBa: OYkM, Jymna, ¢oToammapar,
MPOEKIIMOHHBIN armapar, MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAs
onTHuKa, AUGPaKIUOHHAS PEIIETKA, TOJISIPOUT

5.3.12

[IpakTuueckue pabotel. M3mMepeHue mokaszaTelns MperoMIICHHUS.
HccnenoBanue cBoOWCcTB M300pakeHUil B nuH3ax. Habmionenue
JIMCTIEPCUU CBETA

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1 I'paHuIBl MPUMEHUMOCTH KJIACCUYECKOW MeXaHuKH. [locTymarst
TeOpI/II/I OTHOCUTCJIBbHOCTH. I/IHBapI/IaHTHOCTB MO)Iy.]'I?I CKOpOCTI/I
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTENFHOCTH DUHINTEHA

6.2 OTHOCUTENHHOCTh OJHOBPEMEHHOCTH. 3aMeJUICHHE BPEMEHU H
COKpaHIeHI/Ie JJINHBI

6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4 CBs13b MacChl C DHEPTrUEH M UMITYJIbCOM CBOOOIHOW YaCTHIIBI.




DHeprust OKOsi CBOOOTHOM YaCTHUIIbI

7 KBAHTOBAS ®U3UKA
7.1 3JIEMEHTBI KBAHTOBOU OIITUKU
7.1.1 @®otonbsl. @opmyna Ilmanka cBs3u SHeprud (GOTOHA C €ro
4acTOTOM. DHEprust U UMIYJIbC (HOTOHA
7.1.2 OtkpeiTie U wuccienoBanue ¢otoddpdexra. Ombiter AT
CroneroBa. 3akoHsl poTorddexTa
7.1.3 VYpaaenne DiiHmTeiHa 11 potodrddekra. "Kpacnas rpannma”
dhoTodrddekra
7.1.4 Hasnenune ceera. Onbitel [1.H. JIebenera
7.1.5 XHUMHYECKOE JIEHCTBHUE CBETA
7.1.6 Texnuueckue  ycTpoiictBa:  (oTodnemeHT,  (HOTOAATYHK,
COJIHEeYHast 6aTapesi, CBETOAHOA
7.2 CTPOEHHME ATOMA
7.2.1 Mopnens aroma  Tomcona. Ombitel  Pesepdopna  mo
WCCIIEIOBAaHHIO CTpOoeHHs aToMa. [ImanerapHas Moaens atoma
7.2.2 [locrynarel bopa. M3nyuenue u mnornounieHue (GOTOHOB IpHU
Mepexojie aToMa C OJHOT0 YPOBHs SHEPrHuM Ha Apyroi. Buiel
crekTpoB. CrieKTp ypOBHEW SHEPrUU aToMa BOJIOpO/1a
7.2.3 BonHoBEIE  CBOWCTBAa  YacCTHII. Bomaet  nme  Bpoitns.
KoprnyckynsipHo-BosHOBOM JtyanusM. Jludpakius 31eKTpoHOB
Ha KpUCTAITax
7.2.4 CrioHTaHHOE€ ¥ BBIHYXJIECHHOE M3JIY4Y€HHE. YCTPONCTBO H
MIPUHLIMI paboThI J1a3epa
7.2.5 Texauueckue YCTPOMCTBA: CHEKTPaJIbHBIN aHaIu3
(criekTpocKoI), J1a3ep, KBAHTOBBII KOMITBIOTEP
7.2.6 [IpakTuyeckue pabotel. Habnronenue muHeHyaToro crekTpa
7.3 ATOMHOE A/1PO
7.3.1 MeTo161 HAONIOICHUS U PETUCTPAIIUH dIIEMEHTAPHBIX YaCTHUIL
7.3.2 OtkpeiTie  paguoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OTIPEINICHUIO COCTaBa PaMOaKTUBHOTO M3mydeHus. CBoICTBa
anb(a-, Oera-, raMMa-u3Iy4yeHus. BiusHue paanoakTHBHOCTU
Ha JKUBbIE OPTaHU3MBI
7.3.3 OtkpbiTue npoToHa M HeWTpoHa. HykioHHas Monens sAapa

I'eitzenOepra - MBanenko. 3apsn sapa. MaccoBoe 4uCIIO siapa.
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7.3.4

Anbda-pacnan. DIEKTPOHHBI M TO3UTPOHHBIN Oera-pacmal.
I'amma-u3iydenne. 3akoH palMOaKTHBHOTO paciaaa

7.3.5

DHeprusi CBsI3W HYKJIOHOB B sape. Snepsie cuibl. Jledekr
Macchl a1pa

7.3.6

Snepusle peakuuu. JleneHue U CUHTE3 sAEp

7.3.7

SAnepuwiii peaktop. TepmosinepHbiii cunTe3. I[Ipobmembr u
MEPCIEKTUBBl SAECPHOU IHEPreTUKH. DKOJIOIMYECKHE ACIIEKTHI
SIIEPHOM YHEPTETUKH

7.3.8

DnemMeHTapHbIe YaCTHULBI. OTkpbiTHE IIO3UTPOHA.
@dyHaMeHTaIbHbIC B3aUMOAECHCTBUS

7.3.9

TexHudeckue ycTpoMCTBa: JTO3UMETp, KaMmepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMOa

7.3.10

[Ipaktuyeckue paboTsl. MccnenoBanue TpekoB yacTuil (IO
roToBbeIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Be3gHoro Heba. Co3Be3aus, sipKue 3BE3JIbI, IUIAHETHI, MX
BUINMOE JIBM)KEHHE

8.2

Conneunas cucrema. IlmaHeTel 3eMHOH T'pYIIIIBI. IInaneTwI-
TUTaHTbl U WX CIIYTHUKH, KapJIWKOBBIC IIJIAHCTHI. Marnsle Tena
CoJIHEYHOH CHUCTEMBI

8.3

Comnnue, ¢potocdepa u atmochepa. ComHeuHass aKTUBHOCTh

8.4

Hcrounuk OHEpPIruun COJ'IHI_[a " 3BC3]0

8.5

3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETHMOCTb,
paguyc,  TemmepaTrypa, HMX  B3auMoOCBs3b.  Jluarpamma
"CeKTpambHbId KJACC - CBETHUMOCTH'". 3Be3Abl TJIABHOM
MOCIEIOBATENLHOCTH. 3aBUCUMOCTE ''Macca - CBETUMOCTB' I
3B€3]] [JIaBHOM MOCJIEI0BATEIEHOCTH

8.6

Bnytpennee crpoenne 3Be3q. COBpEMEHHBIE NPENCTABICHUS O
MIPOUCXOXACHUN U 3Botonuu CosHLa U 3Be31. JTambl KU3HU
3B€3]1

8.7

Muieunbiii [lyte - nHama [amaktuka. CnupaiibHasi CTPYKTypa
lanaxtuku, pacupeneneHue 3Be31, raza u nsuid. [lomoxenue u
newkenne Comnma B [amaktuke. Ilmockas u cdepuyeckas
MOJCUCTEMBI ['amakTuku

8.8

Tunel ranakTuk. Paguoranaktuku u kBasapsl. UepHble IBIPHI B
AOpax TaJaKTUK




8.9 Bcenennas.  Pacmmpenme  Bceenmennoit.  3akon  XaOOma.
Paz6eranne ramaktuk. Bospact u pammyc BceeneHHoi, Teopus
Bbonbioro B3psiBa. Moaens "ropsiueit Beenennoit". PenukroBoe
U3ITy4yeHue

8.10 Macmrabnas  cTpyktypa  Bcemennoi. = MeraranakTuka.
Hepemennsie npobieMbl acCTpOHOMUU

Jlis mpoBefieHHs eIMHOI0 IoCyapCTBEHHOIO 3K3aMeHa 1o ¢usuke (nanee - EI'D no
¢bu3nKe) NCHoIb3yeTCs MepedeHb (KOAU(PHUKATOpP) MPOBEPSIEMbIX TPeOOBAaHUN K pe3yIbTaTaM
OCBOGHHS OCHOBHOM 00pa3oBaTeIbHOM IMpPOrpaMMbl CpeAHEro oOiiero oOpa3oBaHUS U
3JIEMEHTOB COZACP KAHUS.

IIposepsiembie Ha EI'D no ¢pusuke tpedoBanus

K pe3yJIbTaTaM O0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM POIrPaMMbl

cpeaHero oouiero o0pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsieMmbie TPeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTeIbHOM MPOTrPaMMbl CPEHETO 0OIIEr0 00pa3oBaHUsI

1

ChopMupoBaHHOCT YMEHMH pacro3HaBaTh (U3WYECKHE  SBJICHUS
(mpotiecchbl) U OOBACHATH MX HA OCHOBE U3yUEHHBIX 3aKOHOB

Bnanenne OCHOBOIIOJIAral0IIUMHA (bu3uIeCKUMU HOHSITUAMU Hu
BEJIMUYMHAMU, XapaKTEPU3YIOITUMHU (PUZNYECKUE TTPOIIECCHI

CopMUpOBaHHOCTh  YMEHMH  TNPUMEHSATh  3aKOHBl  KJIACCHYECKOMN
MEXaHUKH, MOJIEKYJIIPHON (PU3UKU U TEPMOAMHAMUKH, SJIEKTPOIUHAMUKH,
KBaHTOBOM (M3MKHM Ui aHaiau3a U OOBSICHEHHUS SIBICHUH MHUKPOMHpA,
MakpoMHpa W MeramMupa, pasziuyaTh ycJoBUs (TpaHMIbI, OOJIACTH)
NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(byHAaMEHTAIBHBIX 3aKOHOB U OTPaHMYEHHOCTb HMCIOJB30BaHUS YaCTHBIX
3aKOHOB; aHAIM3UPOBATh (UINYECKHE MPOIECCHI, HCIOIb3Ys] OCHOBHBIE
[IOJIOXKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTh YMEHHS pa3inyarh yCIOBUS MPUMEHUMOCTH MOJIEIeH
(bu3NYECKUX TEJ U MPOLIECCOB (SIBJICHU)

CdopMHUpOBAaHHOCTH YMEHHUSI PENIATh PACUETHBIC 3a7]a4H C SIBHO 3aJaHHOU
W HESIBHO 3a/IaHHOM (PU3WYECKOW MOJETbI0: HAa OCHOBAaHUHM aHAlU3a
YCJIOBHSI BBIOMpPATh (U3UYECKHE MOJIENH, OTBEYANIIHe TpeOOBaHUIM
3a/1a4¥, MPUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJATHI
GU3MYECKUX TEOpPUH TMPU HCIIOIB30BAHUM MATEMaTHUYECKHX METO/0B
pelieHus 3aaa4, NPOBOAUTH PACUE€Thl HA OCHOBAHUM MMEIOIIMXCS JTAHHBIX,
AQHAJIM3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METOAbl PELICHHUS C
Y4ETOM MOJTYYEHHBIX PE3yJIbTaTOB

Pemate kauecTBeHHbIE 3aJaud, TpeOylolIME NPUMEHEHUS 3HAHUN U3




pa3HBIX Pa3AeiioB MIKOJILHOTO Kypca (PU3UKH, a TAK)KE UHTCTPAIIMH 3HAHHIA
U3 JpYrux IMpEeAMETOB €CTECTBEHHOHAYYHOrO LIMKJIA: BBICTPAUBATH
JIOTUYECKYI0 LEMOYKY PACCYXKICHUM C ONOpOW HAa W3YUYEHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUe SIBICHUS

7 BraneHre OCHOBHBIMH METOJIJaMH HAYYHOTO TIO3HAHUS, UCIIOJIb3YEeMbIMH B
¢dusnKe: MPOBOAUTH MpPsIMbIE W KOCBEHHBIC HW3MEPEHUS (PHU3UICCKIX
BCJIMYKMH, BBIOMpAas ONTHMAJbHBIA CIIOCOO W3MEPEHUS M UCIOJB3Ys
U3BECTHBIC METOJIbI OIICHKH TMOTPEIIHOCTEH W3MEpPEHHU, TPOBOJUTH
UCCIIC/IOBAaHUE 3aBUCUMOCTEH (DPU3MUYECKMX BEIWYHH C KCIIOJIb30BAaHHEM
NPSIMBIX U3MEPCHHM, OOBSICHATH IOTYYCHHBIE DPE3yJIbTaThl, HCIOIB3YS
(du3nvecKue TEOPUH, 3aKOHBI U TOHSATHS, W JIEJaTh BBIBOJBI, COONIOIATH
npaBuia 0€30MacHOTO TPyAa MpH MPOBEICHUU HCCIENIOBAaHHMA B pamMKax
y4eOHOTO JKCIIEPUMEHTa U y4eOHO-UCCIIEAOBATEILCKON JEATEILHOCTH C
HCIIOJIb30BaHUEM U POBBIX M3MEPUTEIIbHBIX YCTPOUCTB u
1ab0paToOpHOro 00OpyI0BaHUS

8 ChopMupoBaHHOCTh YMEHHMM aHaIM3MPOBATH U OLIEHUBATh IMOCIIEACTBUSA
OBITOBOM W NPOU3BOJCTBEHHOM JAEATEIBLHOCTU YEJIOBEKA, CBSI3aHHOM C
(GU3NYEeCKUMHU TPOLECCaM, € TMO3ULUH HKOJOrMYecKoi 0e30IacHOCTH;
HpeI[CTaBJIeHI/If/'I O panyMoHaJIbHOM IPHUPOAOIIOJIb30BAHMH, a TaK¥XKE
pasyMHOM MHCIIOJIb30BAaHUM JIOCTMKEHHH HAyKM M TEXHOJOTMH Ui
JAJIbHEHMILEro pa3BUTH YEJI0BEUECKOro 00IIecTBa

9 OBnaneHue pa3auMYHbBIMM  cnocobamu  paboTbl ¢ HMHpOpManuen
¢u3nueckoro  coiepKaHus € HCHOJBb30BAHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUHN; pa3BUTUE YMEHUN KPUTUYECKOTO aHAN3a
U OLICHKH JIOCTOBEPHOCTH IOJIyyaeMoil nHpopMaiu

10 CdopmupoBaHHOCTH YMEHHI NIPUMEHSATH OCHOBOIMOJIAraloIIre
aCTpOHOMI/I‘-IGCKI/Ie IIOHATHA, TGOpI/II/I M 3aKOHBI IJI1 aHAJIU3a U O6’B${CHGHI/I${
bu3MYECKUX TIPOIECCOB, MPOUCXOANIMX Ha 3Be3JaX, B 3BE3JHBIX
CUCreMax, B MG)KFaHaKTH‘IeCKOﬁ cpe,ue; JOBUXXCHUA HG6CCHBIX TECII,
9BOJIIOIMH 3Be3]1 U BecenenHou

IlepedyeHb 371eMEHTOB co/lep:KaHus, npoBepsieMbix HA EI'D no ¢pusuxe

Kon Kon [IpoBepsiemMblii 2JIEMEHT COEepKAHUS
pasnena/ | sIeMeHTa
TEMBI
1 MEXAHUKA
11 KMHEMATHUKA

1.1.1 Mexanudeckoe aBMKeHHE. OTHOCUTEILHOCTH MEXAHHUUYECKOTO JIBUKECHHUS.
Cucrema orcuera

1.1.2 |MatepuanpHas TOUKA. TpacKTOpH:

Ee paguyc-BekTop:

ta
—




TpaeKTopus,
IepeMeLICHHE:

CroxxeHue nepeMenieHmi:

AT, = AT, + AT,

1.1.3 | CxopocTh MaTepHalbHON TOUKH:

. Ar o

U—E =1 _(Ux’uy’uz),

At—0
AX _ : .
Uy —E =X, ananormuno Uy = Y, U, =7,
At—0

Cnoxenue ckopocreii: Uy = U, T,

Beluncnenne nepeMements 1 IyTd MaTepUaJIbHOW TOYKH IIPU MPSIMOJIUHEHHOM

JBY)KEHUH BJIOJIb OCH X TI0 TpaduKy 3aBUCHMOCTH Vy (t)
1.1.4 _ AD .

YckopeHue MatepuatbHoit Touku: 8 = At =0 = (ax ay,d, )

At—0
Av - : ,
— X —
a, = _(Ux)t, aHaJIOTUYHO & =(U ) . a, =(Uz) )
At y y /i t
At—0

1.1.5 |PaBHOMepHOE NPSIMOIUHEWHOE JBUKEHUE:

X(t) = X, +0p,t

v, (t) = vy, = const
1.1.6 | PaBHOyCKOpeHHOE NMPSAMOIMHEWHOE ABHKEHHE:

2
X(t) =Xy + Uyt +—=—

v (1) =, +ayt




a, = const
2 2
Uyy = U = 2ax (XZ - Xl)

v, +0,
2

IIpu nBUKEHUU B OTHOM HAIIPaBJICHUU IIyTh S= -1

1.1.7

CBoOonHOE masieHue. Y CKOpeHHe CBOOOTHOTO
najgeHus. J[BrkeHue Tena, OPOIICHHOTO MO
yriom O K ropu3oHTy:

X(t) = X + gt = Xy + 0, COS -t
2 2

t
y(t)= y0+uoyt+gyT: y0+uosina-t—%

Yo a

D, (t) = vy, =, COS QL

=y

v, (t)=vy, +9,t =y, sina—gt 0  x

g9, =0
g, =—g = const

1.1.8

KpuBonuHueiiHoe nBrxeHue. IBHKEHHE MaTEpUAIbHON TOUKH IO OKPYXHOCTH.
YrioBas u nuHeitHas ckopocth Toukn: U = OR . TIpu paBHOMepHOM nBHKEHHH

271

TOYKH 10 OKPYKHOCTH O = ? =2nv,

2
v 2
LIeHTpOCTPEMUTENBLHOE YCKOPEHHE TOUKU: &0 = — = ® R . Monnoe yckopenue
R

MaTepHaﬂLHOﬁ TOYKH

1.1.9

TBCpIIOG TCJIIO. HOCTyTIaTeJ'ILHOC 1 BpalllaTCJIbHOC ABUKCHUEC TBEPAOTO TCIIa

1.2

JMHAMUKA

1.2.1

WNuepumaneHple cucremsl otcuera. Ilepseiii 3akoH Herotona. IlpuHnmm
OTHOCHUTENIBHOCTH [ anumes

1.2.2

m
Macca tena. [motHOCTSE BemiecTBa: P =

\Y

1.2.3

—

|

Cuna. [TpHUHIUIT CYTTEPITO3UITUH CHIT: FpaBﬂoueﬁCTB L+ F A+

124

Bropoii 3akon Herotona: aist matepuanbaoi Touku B UCO

— g —

F=ma; Ap=FAt npu F = const




1.2.5

Tperuil 3akoH HproTOHA [UIsi MaTepUAIBbHBIX S
Fil F. 21

TOYECK: F12 = _F21

1.2.6

3aKkoH BCCMHUPHOI'0 TATOTCHHA: CHUJIbI MPUTAKCHUA MCKAY TOYCUHBIMHU MaCCaMU

mm
paBHBI F=G Flizz .

Cuna tsprectu. LleHTp TsDKecTH Tena. 3aBUCUMOCTD CHIIBI TSKECTH OT BBICOTHI h
HaJl IOBEPXHOCTHIO IJIAHETHI paguycoM Ro:

GMm

mg=——_
"R +hy

1.2.7

Cuna ynpyroctu. 3akon ['yka: Fx = -kx

1.2.8

Cuiia tpenusi. Cyxoe TpeHue.

Cuna TpeHus: CKOJIbXKEHUSI: FTp =uN |

Cuia TpeHus TTOKOS: Fp<uN

Koadunment tpenus

1.2.9

F
S

JaBnenue: P =

1.3

CTATHUKA

131

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCcHUA:

|M|:F|, rne 1 - mmmewo cuinel F

OTHOCHUTEITBHO OCH, TIPOXOJISIIEH Yepe3 TOUKY —
O neprneHauKyIsIpHO PUCYHKY F

1.3.2

I[leatp wmacc Tema. IleHTp Macc CHCTEMBl  MAaT€pHAIbHBIX  TOYEK:

~ mr +m,r, +... _

Fase. = . B ogHOpOIHOM MOJIE TSHKECTH (g = ConSt) LEHTP Macc
m, +m, +...

TEJIa COBMAAACT C €ro HCHTPOM TAXKCCTH

1.3.3

=<
+
<
+
I
o

VYcnosus paBHoBecust TBepaoro tena B MCO:

!
|

+
+
I
o

1.34

3akoH [Tackamns

1.3.5

JlaBieHue B KUIKOCTH, mokosmieiicss B UCO: P = Py + pgh

1.3.6

— —

3akoH Apxumena: FApx =—P een




eciu Teno U KUJIKoCTh MokosATcs B ICO, 1o Fapx = PYVesireen

VYcioBue miaBaHus TEN

14

3AKOHBI COXPAHEHNMA B MEXAHUKE

141

—

Ummnynbc MaTepranbHoi Touku: P = MV

1.4.2

HMHYJ'IBC CHUCTCMBI TCJI: p - pl + p2 T

143

3aKOH U3MCHEHHS U COXpPaHCHUA UMITYJIbCA:

—

BUCO AP =A(P,+ Py +...) = R At + oy A+

— —

B8 ICO Ap:A(pl+ p2+"'):0,eCHH FlBHemH+FZBHemH+"':O

PeakTuBHOE ABMXKCHUE

144

PaGoTa cribl Ha MajioM MNEPEMCIICHUM

F
A=|F|-|A7|-cos o = F, - Ax (

145

MOIHOCTb CHIIBIL: .
ecm 3a Bpems Al pabora cuner m3mensiercs ol F
Ha AA, TO MOIIHOCTb CHJIBI

i

_AA

p-—_
At

=F-v-cosa
At—0

1.4.6

Kunetnueckas sHeprus MatepuanbHoil Touku: E  =——=—.

KHUH 2 2 m

3aKOH M3MCHEHHUS KHHETHYCCKOH JHEPrHH CHCTEMbl MATCPUAIbHBIX TOYEK: B
nco AE_, =A +A, +..

1.4.7

[ToreHmanbHas SHeprus:

IS TOTEHIIUAJIBHBIX CHJI A12 = E1n0TeHu - EZHOTeHu = _AEnomm .

HOTCHHI/IaIILHaSI 3Hepr1/m MaTepHaHBHOﬁ TOYKHU B OJIHOpO)IHOM TI0JIC TAXKCCTHU.
Eroren = Mgh.

[TorennuanbHast SHEPrus yrnpyro aeopMUpOBaHHOTO Teja:

E k<

TIOTCHIT 2




1.4.8

3aKOH N3MEHEHHUS U COXPAHEHUSI MEXAHUYECKON SHEPruu:

EMex = EKPIH + EHOTeHu,
B ICO AEmex = ABcex HETOTEHII. CHII 3

B ICO AEMex =0 , €CIIK Asgcex HETIOTEHII. CHII — 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

15.1 |T'apmonuyeckue KojeOaHUS MaTEpUANbHOM TOUYkWM. AMIUIMTYyga u  ¢asza
kosiebanuil. KunemaTtuueckoe onucaHue:
x(t)=Asin(ot+g¢,),
UX (t) = Xt ]
' 2 2
a, (t) = (UX )t =-0 X(t) = a,+0°X=0, rge x - cMmelenne U3 MOIOKEHUS
paBHOBECHSI.
JluHaMuyeckoe onucaHue:
2
max = -kx, rae K = M®*” . D10 3naunr, uro Fx = -kx.
DHepreTHyecKoe OMUCaHNe (3aKOH COXPaHEHHUS MEXaHUIECKOW YHEPTHN):
2 2 2 2
mo®  kx* mo,,
+ = = = const
2 2 2 2
CBsI3b aMIUIUTY/IbI KOJIEOAHUI CMeIleHHs] MaTepHabHONW TOUYKH C aMIUIUTYJaMU
KOJICOaHUH ee CKOPOCTH M YCKOPEHHS:
_ _ 2
Upax =OA 3@ =0°A
15.2 21
[Tepuon u yactoTa KoneOAHMIA: T=—"=—,
w A%
[Tepuon ManbIx CBOOOJHBIX  KOJIEOAHMH  MaTEeMaTH4YEeCKOro  MasiTHHKA:
I
T=2n |— .
9
. m
Tepros cBOGOMHBIX KOTeOaH it IPYKHHHOTO MAATHHKA: | = 2T ?
1.5.3 |Bomyxnennsie konebanus. Pesonanc. PezonancHas kpusas
154 |Ilonepeunsle U mNpojoJibHBIE BOJIHBL. CKOpPOCTh pacHpOCTpPaHEHUS U JUIMHA

v
Bomupr: A=Vl = ; .




Wutepdepennyst u audpaxiyst BOJIH

1.5.5 |3Byk. CkopocCTh 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
211 Mopenu  cTpoeHuss  ra3oB, OKMAKOCTEW W TBepablx  Ten.  Ilycts
TepMOJMHAMHUEcKass cucreMa (Teno) coCTOUT M3 N OJIMHAKOBBIX MOJIEKYI.
N m
Torma KOJIM4ecTBO BemecTa ¥ — =,
N, &
rae Na - umcino ABorazpo, m - macca cucremsl (Tena), M - momspHas macca
BEIIECTBA
2.1.2 |TemnoBoe ABMKEHHE ATOMOB M MOJICKYJI BEIIECTBA
2.1.3 | B3aumojelicTBHE YaCTHI] BEIIECTBA
214 | Juddys3usa. bpoyHOBCKOE IBUKEHHE
2.15 Mozaens uneanpaoro raza 8 MKT
2.1.6 | CBsa3bp Mexay JaBJICHHEM U CPEAHEH KMHETUYECKOW dHEepruel mocTynareabHOro
TETUTOBOTO JIBMKEHHSI MOJIEKYJT HJlealIbHOTO Ta3a (ocHOoBHOE ypaBHeHHe MKT):
—- 2 m002 2 —
p=—-mho"=—n- =—-N-&,,, TIe mo - Macca OXHOH MOJIEKYJIbI,
3 3 2 3
N
n= /- KOHLCHTpALs MoKy
2.1.7 | AbcomotHas Temneparypa: T =t°+273 K
2.1.8 CBs13b TEeMIEpaTyphl raza co CpeJHel KWHETHUYECKON AHEPrHel MOCTYNaTeIbHOTO
TEIJIOBOTO JABM)KEHUS €T0 MOJIEKYIIL:
2
— (M 3
— 0 —
gl'IOCT - =_KkT
2 2
2.19 |VYpaBuenue p =nkT
2.1.10 |Mopuenb uaeasbHOro raza B TepMOJAMHAMUKE:

VYpaBuenne MenneneeBa — Knaneipona

Breipaxenue 111 BHyTpEHHEN SHEPTUHU

VYpasuenue Menneneena - Knaneitpona (mpumMeHUMBbIE (JOPMBI 3aITHUCH):




v ="RT =vRT = kT p=PRL
1

w

Belpaxkenne U1 BHYTpPEHHEW SHEPrUM OJHOATOMHOTO HJCAIbHOTO Tasa
(mpruMeHuMBbIe (GOPMBI 3AITHCH):

U=3wr=3mnr=3Mprove =3 pv
2 2 2

2p

2.1.11

3aKkoH I[aJIBTOHa AJI JaBJICHHUA CMCCHU Pa3pCKCHHBIX I'a30B:

P=pit+pz+..

2.1.12

I/I30np0ueccm B Pa3pCKEHHOM Ta3€¢ C IMOCTOAHHBIM YHCIIOM MOJICKYJI N (C
INOCTOAHHBIM KOJIMYECTBOM BCIICCTBA v ):

uzorepma (T = const): pV = const,

P _
uzoxopa (V = const): T const |

V —
u3o0bapa (p = const): T const

I'paduueckoe npeacraBieHue u3omnpoueccoB Ha pV-, pT- u VT-nuarpammax.

OObEeIMHEHHBINA Ta30BbIA 3aKOH:

ﬂ = const
T

JJI1 TTIOCTOSHHOI'O KOJIMYECTBA BEIICCTBA v

2.1.13

Haceiiennsie 1 HeHachieHHbIE TTapbl. KadecTBeHHAst 3aBUCHMOCTD TIJIOTHOCTH
U JTaBJICHUS HACBIIIIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00beMa
HACBILIEHHOTO Mapa

2.1.14

Brnaxxnocts BO3ayXa.

pnapa (T ) _ pnapa (T)

OTHOCUTENBHAS BIAKHOCTE, P = =

pﬂacmm. napa (T ) p HachIIl. 1apa (T )

2.1.15

HN3meHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: HUCIIapCHUC W KOHACHCAIIUA,
KUIICHUEC ) KUAKOCTHU

2.1.16

HN3menenue arperaTHbIX COCTOSIHUM BCIICCTBA: TNIABJICHUEC U KpUCTAJIJIN3allsa

2.1.17

[IpeoOpazoBanue 3HEpruu B (ha30BBIX MEPEX0aax

2.2

TEPMOJNHAMMUKA




2.2.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2  |BuyTpeHHss sHEprus
2.2.3 |Temnonepenaya kak crocod M3MEHEHUs BHYTPEHHEW SHEpruu 0e3 COBEpLICHHUS
pabotbl. KOHBEKIHS, TETIIONPOBOAHOCTD, H3TyUYCHUE
2.24 | KonuuecTBO TEIIOTHI.
Y ebHas TeoeMKocTs Bemectsa ¢ @ = CMAT
2.2.5 | YnenbHas Teriora napoodpaszosanus L: Q = Lm.
Y nenbHas Temtora miasnenns A: Q =AM
VY nenbHas TeIioTa cropaHus Toruea q: Q = qm
2.2.6 OnemeHTapHas paboTa B TEPMOAMHAMUKE: A= PAV | Bpuucnenne paboTsl 1O
rpaduKy nporecca Ha pV-auarpamMme
2.2.7  |llepBblii 32aKOH TEPMOJAUHAMUKH:
Q. =AU, +A, = (Uz _U1)+ A,
Anna6ara:
Q,=0=A,=U,-U,=-AU,
2.2.8  |Btopoii 3akoH TepMmouHaMuku. HeobpaTumMble mporecchl
2.2.9 [Ipunnune! aeiictBus Temnossix MamuH. KITI:
A Q| [0l
Quarp Quarp Quarp
2.2.10 |MakcumansHoe 3HaueHue KI1JI. [luxn Kapro:
Tiarp = Tyon Ton
Max N = Nigpuo = T :l_T
Harp Harp
2.2.11 |VYpaBuenue TemioBoro Gamanca: Q1+ Q2+ Qs +...=0
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE I1OJIE
3.11 OnexTpu3anus TNl U €€ NpOosBIEHUSA. DIEKTpUUeCKui 3apsai. [[Ba Buna 3apsaa.

DJIEeMEHTapHBIA SJICKTPUUYECKUI 3apsil. 3aKOH COXPAHEHUSA JJIEKTPUUYECKOTO
3apsa




3.12

B3aumogeiictBue 3apsanoB. Toueunsie 3apsibl. 3akoH Kynona:
B OJIHOPOJIHOM BEIIECTBE C JUAICKTPHUCCKOM MPOHHUIIAEMOCThIO €

SN N S A

er’ 4nee, I’

3.1.3

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTpUUECKHE 3apsi/ibl

3.1.4

—

E F
HaHpH)KeHHOCTB OJICKTPHUYCCKOI'O IT0JIA: - .
qnp06ﬂb1ﬁ

q
ITone ToueyHnoro 3apsaa: Er = k F ,

OJIHOPOJHOE II0JIE: E = const .

KapTI/IHLI JIMHUH HAIIPs’KCHHOCTHU 9TUX nojieu

3.15

IToTeHuanbHOCTh QJICKTPOCTATHUYCCKOI'O I10JIA.

Pa3HocTh NOTEHIUATIOB U HaIIpPAXKCHUC!

A, =9(¢,—9,)=-0Ap=qU
[ToTeHIMabHAS SHEPTHS 3apsi/ia B JJICKTPOCTATUIECCKOM TTOJIE:
W=qo,
A=—AW
W

[Toreniuan snexTpocraruyeckoro moms: ¢ = —

CBs3b HampsDKEHHOCTH TOJISI M PA3HOCTH TOTEHIMAIOB MJIi OJHOPOAHOIO
anekTpoctarnyeckoro nosst: U = Ed

3.1.6

[TpyHIMI CyNIEpIO3UIINY IIEKTPUUECKUX TTOJIEH:

— —

E=E +E,+.., 0=0,+¢, +..

3.1.7

HpOBO,ZIHI/IKI/I B JJICKTPOCTATHYCCKOM IIOJIC. VYcnoBue PaBHOBECHUA 3apsAO0B:

r p—
BHYTPH MPOBOJHAKA | — (), BHYTPH H Ha OBEPXHOCTH poBoauKa P = CONSst

3.18

JIMDJIEKTPUKH B DIIEKTPOCTATHYECKOM ITOJIE. J{MdIeKTpruecKas IPOHUIIAEMOCTD
BenecTBa €




319 q
KomzmeHcatop. JIeKTpoeMKocTh Konaencatopa: C = TR
€€,S
DIEKTPOEMKOCTh TUIOCKOI0 KOHJIEHCATOpa: C= q =¢C,
3.1.10 |ITapamienbHOE COeTMHEHHE KOHIEHCATOPOB:
g=01+02+..,Ui=U2= ..., Chagpan = C1 + C2 + ...
[TocnenoBarenbHOE COCTUHEHNE KOHICHCATOPOB:
1 1 N 1 N
U=Ui+Ux+..,01=02= ..., s TR T
Cr[ocn C:1 C2
DHeprus 3apsxeHHoro konaencaropa: We = — = = E
3.2 3AKOHBI IIOCTOSAHHOI'O TOKA
3.2.1 AQ
Cunatoka: | =— . [loctosiHHBI TOK: I = const
At At—0
Jnst mocrossHHOTO TOKA = It
3.2.2 | YcnoBus CyIIeCTBOBAHHS AIEKTPHUIECKOTO TOKA.
Hanpsoxenne U u OJIC E
3.2.3 U
3akon OMa aJig y4acTKa IeMnu: | = E
3.24 | DneKTpUYecKoe COMPOTHBIICHHE. 3aBHCHMOCTH COMPOTHBICHHS OIHOPOIHOTO
OPOBOJHUKA OT €ro JUIMHBI W CEYEHHsA. YJIeIbHOE COIPOTHBIICHHUE
I
Bemecra. R =P 5
3.25 A
E _ TOPOHHHUX CHUJT
Hcrounuku Toka. 3JIC uctouyHuka Toka: & = —q
BHyTpeHHee cOnpoTHBIICHHE HCTOYHUKA TOKA
3.2.6 |3akon Oma aius TOMHOW (3aMKHYTOM) JJIEKTPUICCKOM E.r
E —l
nerm: E = IR + Ir, orkyna | = T R
A R+r
3.2.7 |IlapamnensHoe COeAMHEHHUE TPOBOIHUKOB!




1 1 1
I=hi+l+.,Ui=U=., g R R "

Iapant 1 2

ITocaenoBareabHOE COCAUHCHHE IIPOBOAHHKOB!

U=Ui+Ux+.., ==, Riocs=R1+ Rz + ...

3.2.8 | Pabota snekrpuueckoro Toka: A = [Ut.
3akon Jlxoyis - Jlenna: Q = I°Rt.
U 2
2
Ha pesuctope R: Q =A=1°Rt=IUt = —t
R
3.2.9 AA
MoIIHOCTD MEKTPUYECKOTO TOKA! P= _At =1U
At—0
2
2 U
TemnoBasi MOIIHOCT, BhlAenseMas Ha pesuctope: P = 1R = ) =1U .
P _ A'A\CT CHUJL _ EI
MoniHOCTh HCTOYHHKA TOKA: 'E — At =
At—0
3.2.10 |CBoOoaHbIE HOCUTENH SJICKTPUUECKUX 3apsiioB B IMPOBOJHUKAX. MeXaHU3MBI
MIPOBOJAMMOCTH TBEPJBIX METaJUIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB,
ra3oB. [TonynpoBoanuku. [TonynpoBoAHUKOBBIN AUOA
3.3 MATHUTHOE ITOJIE
3.3.1 MexaHuueckoe B3aWMOJEWCTBHE MarHuTOB. MarnutHoe moiie. Bekrop
MarHUTHOMN WHIYKIIAH. [TpuHIHT CYTIePTIO3UIIHH MarHUTHBIX
noneii: B=B, +B, +...
JIvHUY WMHIYKOWA MarHUTHOTO moist. KapTWHa JTUHWN WHAYKIHA MarHUTHOTO
TOJIsI TOJIOCOBOTO M MOAKOBOOOPA3HOTO TOCTOSTHHBIX MarHUTOB
3.3.2 |OmeiT Dpcrena. MarHuTHOE ToJie TMPOBOJHUKA ¢ TOKOM. KapTtwHa mwHMIA
WHAYKIIMM MarHUTHOTO TOJS JUIMHHOTO TMPSMOTO TMPOBOJHHUKA M 3aMKHYTOTO
KOJIBIICBOTO ITPOBOTHUKA, KATYIIKH C TOKOM
3.3.3 |Cuma Ammepa, ee HalpaBJICHHE U BEJTUYMHA!
Fo = 1Bl sin O, rge @ - yronm Mexmy HampaBIEHHEM IIPOBOJHHMKA U
BekTOpoM B
3.34

Cuna JIopeHLa, e HATIPABICHHE U BEMUMUHA: Moy = |Q|U Bsina, rge @ - yron

Mexay Bektopamu U u B. JIBwKeHue 3apspKeHHOW YacTHUIBI B OJHOPOJTHOM
MarHUTHOM II0JIE




3.4

OJIEKTPOMATHUTHAA MHYKIUA

34.1 IToTOK BEKTOpa MarHUTHOW MHIYKLIMH: i / B
D= BnS =BS cosa / (1/;
3.4.2 | SIBnenue >nexTpoMarHUTHON nHAYKIMHU. D/1C uHIyKmu
3.4.3  |3akoH anmekTpoMarHuTHON MHAYKIuK Dapanes:
AD :
Ei=—r- =0,
At At—0
3.4.4 DJ1C UHIYKIUHU B IPSIMOM TPOBOTHHUKE B -
I[J'II/IHO_I?I 1, ABMKYIIEMCS CO CKOPOCThIO U / \% 7
(D L1 ) B O{HOPO/IHOM MAarHMTHOM moue B: /'f 7 L
/
|Ei| =Blvcosa, rpe @ - yron mesxy BexTopom B 1 Hopmasio N k
IUTOCKOCTH, B KOTOPOM JIE)KAT BEKTOPHI | nO;ecml LBuolB,
TO |E|| = BIU
3.45 |IlpaBuno Jlenna
3.4.6
NHIyKTUBHOCTB: L= |_ , i @ = LI
Al .
Camounnaykuus. 9/1C camonHayKuuu: Ei=-L— =—LlI,
At At—0
3.4.7 L]?2
DHeprus MarHUTHOTO MoJs KaTymku ¢ TokoM: W, = >
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHU S U BOJIHBI
3.5.1

KomnebarenpHbIit KOHTYP. CBo0OomHEIE
ANIEKTPOMArHUTHBIE KOJIeOaHUs B HIeaIbHOM C I
KoJ1e0aTeIbHOM KOHTYpE: ‘ J

0(t) = Qe SiN (0t + 95
| (t) = O = O COS(O)'[ +(p0) = Imaxcos(cot +(p0)




T =2aJLC w= CL
®opmyna Tomcona: | =247 , OTKyJ1a T \/E .

CBsi3b aMIUTUTYJBI 3apsjia KOHJCHCATopa C AaMIUIMTYJIO0M CHJIBI TOKa IIpHU
CBOOOIHBIX JJICKTPOMATHUTHBIX KOJICOAHHUSIX B HJCATHHOM KOJeOaTeIhHOM

max

koHType: Omax =

3.5.2 3aK0H COXpaHEHUs SHEPTUH B HICATLHOM K0JIe0aTeIbHOM KOHTYpE:
2 2 2 2
CuU LI CU-°... LI,
+ = = =const .
2 2 2 2
3.5.3 | BeiHYXICHHBIC JIEKTpOMarHuTHBIE KojeOaHus. Pezonanc
3.5.4 |Ilepemennsbiii Tok. IIpom3BoxacTBO, nepenaya U MOTPEOIEHHUE SIIEKTPUUECKON
SHEPIUU
3.5.5 |CpoiicTBa 5JEKTPOMAarHUTHHIX BOJH. B3auMHas OpHEHTAalMs BEKTOPOB B
3IIEKTPOMAarHUTHOM BosiHe B Bakyyme: E 1 B L C
3.5.6 Illxkana 3JIEKTPOMArHUTHBIX BOJIH. lIpHMMeHEHHE HJIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U ObITY
3.6 OIITUKA
3.6.1 IIpsMonuHENHOE pPAcIpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. TodeuHbIN
nuCcTOYHUK. JIyu cBeTa
3.6.2 | 3akonnI oTpaxeHus ceera. 00 = p
alp
S
3.6.3 |IlocTpoeHue n300paxeHuii B IIIOCKOM 3epKaje
3.6.4 | 3aKoHBI MpEIOMIICHHS CBETA.

Tpenomuenne ceera: NSIN & =N, sinf
AGCONIOTHEII TTOKA3aTeNb TIPETOMIICHHS:

C
naﬁc -
L
n, _u
OTHOCHTEIBHBIN NIOKA3aTENb TPETOMIICHUS: N = n_ - U_ .
1 2

Xoq J1y4eil B Ipu3Me.
CooTHOmIEHHE 4YAaCTOT M COOTHOLIEHWE [UIMH BOJH IIPH  IEpexone
MOHOXPOMAaTHYECKOTO CBETA Yepe3 TPaHULly pa3zielia JByX ONTUYECKUX CPEL:




V=V, NA =NA,

3.6.5 |IlomHOE BHYTpEHHEE OTpaKEHUE.
[penenbHBIi  yroj IOJHOTO BHYTPEHHETO ny,<n n,
OTpaKEHUS:
, 1 n,
sinq, =—=-%
P n
OTH 1
3.6.6 | CoOuparomue u paccerBaromue JUH3bI. ToHkas muH3a. @OKYyCHOE pacCTOsITHUE U
5 1
OIITHYECKas CHJIA TOHKOM JmH3p: D = —
3.6.7 dopmyra TOHKOM JTUH3BIL: d T™
A
1 1 1
—_—t—=— . H F
d f F
NN 7
VYBenm4eHue, 1aBacMoe JINH30M: 7
h f v
on It
d
D<0=F=—<0,
B ciyuae paccenBaronieit JIMH3bI:
h |f
'=—-= u <1
H d
3.6.8 |Xon mywa, mpomieamiero JHWH3Y IOJ MPOWU3BOJILHBIM YIIIOM K €€ TJIABHOH
ontuyeckoil ocu. IlocTpoeHune wu300pakeHUH TOYKM W OTpe3ka MpsSMOH B
COOMPAIONINX M PACCEUBAIOIINX JIMH3aX M UX CUCTEMax
3.6.9 | ®otoanmapar kak onTuyeckuii mpubop. ['a3 kak ontuveckas cucrema
3.6.10 |UHTepdepentus cBera. KorepeHTHbIE HWCTOYHUKU. YCIOBUS HAOIIOJACHUS
MakCUMyMOB ¥ MHHUMYMOB B HHTEePPEPEHIMOHHOW KapTUHE OT MABYX
cuH(pA3HBIX KOTEPEHTHBIX HCTOYHUKOB:
A
MaKCHMyMBI - A = Zma, m=0,+/-1,+/-2,+/-3, ...,
A
MHHHMyMBI - A = (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...
3.6.11 | dudpakmus cera. JudpakunonHas pemnierka. YclIoBUe HAOTIOIACHHS TJIABHBIX

MaKCHMYMOB IPH HOPMAaJIbHOM IaJIECHUU MOHOXPOMAaTHYECKOTO CBETA C JIJIMHON
BOJIHBI A Ha pENIETKY ¢ meproaoM d:




dsing, =mA m=0,+/-1, +/-2, +/-3, ...

3.6.12 | Qucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIN3M
411 I'unotesa M. ITnanka o kBantax. ®opmyna Ilnanka: E = hv
4.1.2 hc
®otousl. Dueprus dorona: E =hv = oo pC.
" pP=—= v_h
MITYJIEC POTOHA! c ¢
413 |Dorodrdpdert. OmbrTel A.I'. CToneroBa. 3akoHbl poTodddekra
4.1.4 | YpaBuenue DiHITelHA 115 hoTOdDDEeKTa:
EqDOTOHa = ABBIXOI[a + EKI/IH max,
hc hc mo?
E =hv=— leoa:hvk =5 = max. —
TAC “gorona 2’ A’ A p 7\‘1<p ) EKHHmaX 2 eUsaH
415 |JlaBneHue cBera. JlaBneHue cBeTa Ha MOJHOCTHIO OTPAKAIONIIYIO MTOBEPXHOCTh U
Ha MOJIHOCTHIO TIOTJIOMIAIOIIYIO TIOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [TnanerapHas Mozens aToma
4.2.2 |Tlocrynarel bopa. U3znydenne u moriomieHne (pOTOHOB MpPH TEPEXo/ie aToMa ¢
OJIHOTO YPOBHSI SHEPTUU Ha IPYTOM:
hc
thn :r :|En — Em|
mn
4.2.3 |JluHeddaTbie CIIEKTPHI.
CnexTp ypoBHEHN 3HEPTrUU aToMa BOJOPOIA:
—-13,6 3B
B =— 7 .n=123..
4.3 O®U3NKA ATOMHOI'O AJIPA
43.1 Hyxnonnas monens simpa ['eitzenOepra - MBanenko. 3apsn siapa. MaccoBoe
gucio sapa. M3oromnsl
4.3.2 PannoakTMBHOCTb.




A A4 4
Anbda-pacmax: 7z X >z, Y +,He,
bera-pacnan.
o _ . AX A Y + 0 ~
Dnextponubii P-pacman: 7 X 57, 48+ Ve,
. R . AX A Y + 0 5
Tosutponusiii B-pacnan : 7 X —,, B

I'amma-n3nyuenue

4.3.3 _t
3aKOH pagMoaKTHBHOIO pacmana: N (t) =N,-27.
b
[TycTh m - Macca pauoakTHBHOTO BelecTBa. Toraa m (t) =m,-27
434 Snepuble peakuuu. JleneHue u CHHTE3 Sep

YYEBHO-METOJANYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

®dwusuka; 10 kmacc. yrmyonennoe o0yuenue KacesinoB B.A. OOmiecTBo ¢ orpaHnYeHHON
OTBETCTBEHHOCTBIO «/IPODA»; AkunoHepHoe obmmecTBo «M3natensctBo «IIpocBemienne
» ®usuka; 11 kmace. yrinydnennoe odyuenue KacesnoB B.A. OO1iecTBO ¢ orpaHUueHHON
OTBETCTBEHHOCTBIO «/IPODA»; AknroHepHoe obmecTBo «M3narenscTBo «IIpocBerienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoteka LIOK https://m.edsoo.ru
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