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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHUH U TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickort ~ demepanuy,  peamu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TIpeIMeTa C YIETOM MEXKIPEIMETHBIX W BHYTPHUIIPSAMETHBIX CBS3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro nmpeaMmera « Pu3nkay Ha yriyoJEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOIWMBI JJIA TPOJODKEHHS OOpa3oBaHHs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBIISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAHUPYEMBIE Ppe3yJlbTaThl OCBOEHHUS Kypca (GU3HKKM Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovHX MpoTrpamM.

[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
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa 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 oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

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
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
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
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs NOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJlEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0ieMaM 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 CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU H3YYEHHH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuyd (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXIOM M3 3THX KiaccoB. Bropoil cmocod — 3T0
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IPaKTUKyMa MOHMMAETCS] CaMOCTOSITEIbBHOE HCCIIEIOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOPHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX pabOT OCYIIECTBISIETCS
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
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.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. Ilpu 3TOM AJ1g pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aJIaHHON U HESIBHO 33/IaHHOW (PU3MUYECKOW MOJIEIBIO, MO3BOJISIFOIINE MTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenioB. [ kayecTBEHHBIX 3a/1a4
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue 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
YPOBHSI Ha YPOBHE CPEHEro O0IIEro 00pa3oBaHusl JOJIKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M MPOLIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUSA 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;

(opMUpOBaHKE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa M3Y4YEHHUsS OCHOB
CTPOEHMSI MATEPUH 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.

JlocTxeHne 3TUX Lened oOecreynBaeTcsl pelieHueM CIIeIyoMMX 3a1ad B
npouecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

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

(dbopMupOBaHHE YMEHUIN IPUMEHITh TEOPETUUECKUE 3HAHUS JJIs1 0OBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
¢uznyeckoil MoneNblo, 3a/ay, MOJpa3yMeBAlOIIMX CAMOCTOSITEILHOE CO3/1aHue
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJAaMU CAMOCTOSITEBHOIO IUIAHUPOBAHHUS M IPOBENCHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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



pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHOM AesTENbHOCTH, CBA3AaHHON
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
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).

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



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

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

CnocoObl u3MepeHust (U3MYECKUX BEIUMYMH (QHAJIOTOBbIE W LU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

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

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TENo, HUAcaNbHAs KUIAKOCTh, HIACAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

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

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

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

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

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepUaIbHON TOUKU OT BPEMEHHU M UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonuneitHoe  aBwkeHue. JIBMKEHME  MaTrepuajlbHOM TOYKH  TIO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[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 uccieI0BaHus TBUKEHUN.

Nnnroctpanus npenesbHOro Nepexoa U U3MEPEHNe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

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

HamnpapieHnue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOTO  mHajeHUs  (PEKOMEHJIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuenune nBWXEHHS TeNa, OpOIIEHHOTO TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3yueHne JIBWXKEHHUS Tella MO OKPYXHOCTH C TIOCTOSSHHOM IO MOMIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHOcuTenbHOCTH ['anmunes. HemHepimanbHble cUCTEMBbl 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 TskecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TMAJEHHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

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

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

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJ TIPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

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



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT uX AchopMaliu.

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.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune cuil, IPUIOKEHHBIX K TBEpHoMy Teny. LleHTp TsokecTun Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

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

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umIyiabca MarepuaabHOUW TOUYkM. [IpencraBieHue o coxpaHeHHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

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



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Tejla B OJHOPOJHOM T'paBUTAUMOHHOM Tmoje. IloTeHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
SHEPIUU CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUYECKOM SJHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHn4ecKue yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUTYpHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST 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 W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOThI CWJIBI TPEHHUS TPH JABIKCHUH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



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

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ um3aMmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneipona. AOcomOTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW YHEPTUEH MTOCTYIIATEIBHOTO TEILIOBOTO ABUKEHUS €€ YACTUL.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO TBUKECHHUSL.

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
TEIJIO00MEHE MEX Ty TOpsSYei U XOJIOHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

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



HyneBoe Hawano tepmomuHamuku. CaMONpOM3BOJBHAS — peJlaKcanus
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcn0BUS NPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIEHTPALMs YacTHUL, 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.

Temnonepenaua  kKak  cnocod  M3MEHEHMS  BHYTPEHHEH  3HEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
toruBa. Pacuér KoauuecTtBa TEIIOTHI MpH Teruionepenade. Ilonstue 00
aauabaTHOM IIpoIiecce.

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

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX NIPOLIECCOB: 4Yepe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

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

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHu4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KommnbroTepHble MOJEIN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIEPATYPhl KUTICHUS HKUTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcanus. Mcmapenue u KureHue. YIelbHas
TEIJIOTa MapooOpa3oBaHUs.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTU M JABJIEHUs HACBIIIEHHOTO IMapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTH
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaum3auusa. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWI YaCTHUI] BEUIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kansapusie saBneHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA M TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaGmronenune manbix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHON BIIaXHOCTU BO3JyXa M OILIEHKa Macchl MapoB B
IIOMEIIICHHH.

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 €€ MpOsBICHUA. OJEKTpUYECKMU 3apsn. [[Ba Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOJIHHUKHU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

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

DIIEKTpUYECKOE TTos€e. Ero JeNCTBUE HA DIEKTPUUYECKUE 3aPsIIbL.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspbkeHue. [loTeHnumanpHas SHeEprust 3apsga B DAJEKTPOCTATHYECKOM TIOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHULIAEMOCTb BELIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coenMHEHUE KOHIEeHCAaTOPOB. [locnenoBarensHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

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

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

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

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus SHEPTyur 3apsiKEHHOT0 KOHASHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannuwlil 31eKmpuiecKuili mox.

Cuina toka. [TocTosiHHBIN TOK.

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

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIONAAX MOMEPEYHOr0 CEUYCHUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBass MOIIHOCTb, BBIAEISEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: AMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

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

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccenenoBanne pazHOCTH MOTEHIHMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
POBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

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

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DNeKTpu4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOSATENBLHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajdbBaHUKA, papUHUPOBAHUE MEH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenne amexTpoimsa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEeMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUIN (PU3NYECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
JabopaTopHbIe PabOTHI, TPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, HAy4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

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

buonocusa: mexanuueckoe NBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlTMJUIPHBIE SIBJIEHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIy4YEHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe none.

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

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH 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 1noje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChI: IMPHUMCHCHUC

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

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA IJIMHHOTO MPSIMOTO ITPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabmroieHue NBUKEHUS My4Ka 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO OJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne n1eMCTBASI OCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuun. OJIC wHAyKnuu. 3akoH SIEKTpOMarHUTHOM uHAYKunu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

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

[IpaBuiio Jlenna.

NunykTtuBHOCTE. Karylika WHIYKTMBHOCTM B LENHM IOCTOSHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIUTa OT JIEKTPU3ALMH TEJ NPHU ABUKEHUU B MArHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OrnpeneneHue MHIYKIMY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

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

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

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

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aTyxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

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

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTaBICHUI 00 UACATBHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEeHCTBYyIOLEE 3HAUEHHWE CHWJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

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

Uneansusbiii  Tpancopmatop. IlpoumsBoacTBo, mepegadya W moTpedieHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOI0 TOKA, IMHUU DJIEKTpOoIIepeay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

YCTpoiiCcTBO ¥ IPUHITUT AEUCTBUS TpaHChOpMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

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

HabGmrogenue 351eKTpOMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHE, UHTepPEepeHUUs U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

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

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

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

[TpyHIMIIBI pagUOCBA3H U TeNeBUACHUSA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJTH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHEWHOE pacHpOCTPaHEHUE CBETAa B OJHOPOJHOU cpene. Jlyu cera.
To4yeuyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomieHus. OTHOCUTENbHBIN NOKa3aTeNpb npeaomiieHns. [1ocTosHCTBO 4acTOTHI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 Ipa”ully paszenna IByX ONTUYECKUX CPEeNl.

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

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbI yroa MmojJHOTO BHYTPEHHETO
OTpaXEHUS.

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 IPEITOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xox myda, MPOMIEAIIEro JIMH3Y IOJ IPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubdopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [IpuMepsl KIIaCCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
IVIABHBIX ~MaKCMMyMOB TIPpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue noHOro BHyTPEHHETo OTpakeHusi. Mojieinb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmronenune audpakiiuu ceera.

N3ydenne 1uppakimOHHON PEIIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300paxkeHus 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 nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHukd.  lloctynarel
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

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

DHEPrusi 1 UMIYJIbC PEIISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



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

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W OSHEPIUU  PEISITUBUCTCKUX 4YacTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cmemnienus: Buna. ['mnoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl poToddpdexra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W a0COJIIOTHO OTpakarolryto mnoBepxHocTh). 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 nsmepeHuii B Mukpomupe. COOTHOLIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

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

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

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

Tema 2. @u3zuka amoma.

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

[Toctynarel bopa. M3nydyenue u norsomieHue (OTOHOB MPH MEPEXoJie aTomMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIN), 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.

HaoOmronenue nuHEHYaTOrO CrieKTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanuoaktuBHOCTh. Alnbda-pacnajg. DJNEKTPOHHBIM M TO3WTPOHHBIN Oera-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paglMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi QoH uzmydeHus. Jlozumerpus.

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

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

Metonbl perucTpanuy U UCCIEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

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

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

EnuHCcTBO pmznueckoi KapTUHBI MUDA.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU JJIsI OOBIACHEHHS TPUPOIbI
KOCMUYECKHX 00bEKTOB.

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

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

ConHeuHas cucrema.

Connue. ConHeynast akTUBHOCTb. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCIEN0BATEIbHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHbBIE ABIPHI B sSApax
TaJIaKTHUK.

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

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOT0 HeOa HEBOOPYXKEHHBIM IJ1a30M 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
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOTrPEUIHOCTEM.

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

Oo6o0marouee NOBTOPEHUE.



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

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

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HaHUA: SBIICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEJIUYUHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

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

Buonozua: >nexktpuueckue SBJICHHS B JKUBOM mpupoje, KojebaTeiabHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

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

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

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAasA OIITHKA, COJIHCUHAsSA 6aTape;[, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TpaXKJAHCKOM  TMO3UIIMM  OOy4YaloOIIeTOCs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIPaBJIEHHMM B 00pa3oBaTelbHOU
OpraHu3aluu;

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

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHMUS;

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

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOTO BOCTIMTAHMS

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI,

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

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX MPOoOIeM;

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

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

HEHHOCTA HAYYHOI'O MMO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

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

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

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

ONpPENENATh LENU ACATEIBbHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

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

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarebLcKue JeHCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

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

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOguTh apryMeHThl MJiA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMalnun (PU3HMUECKOrO COJEp KaHUsA
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJOTMA B  PELICEHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEpKaHUs B Pa3IMUHBIX (opmarax c
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 MPEINOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

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

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

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

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

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B Pa3IMYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
ob0nacti (U3MKK M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh WU
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 OLIEHKY HOBBIM CUTYaLlHsM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



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

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

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIMIUOKH.

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,  BKJIIOYAIOUIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

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

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

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

SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI



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

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AesITeNIbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpPOBaHNY TIPEJICTABICHU O PU3NUECKON KapTUHE MUPA;

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

pasnuyath ycloBUs (IpaHHULbI, 00JIaCTH) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (DOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOW HSHEpruw,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MWMIYyJbca U
MEXaHWYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW DHEpPruer TEIIOBOIO JBWKEHMS W KOHLIEHTPALMEN €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
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOJAWHAMMKH, 3aKOH



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

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJAVMHAMUKHU (3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIMAIbHAS JSHEPTUsl, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuja TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHIMAT SJIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIECAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBWXEHHE YaCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAIIPAaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
Jpyrol C  HCHOJIB30BAHUEM  TPSAMBIX  W3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeJaTh BEIBOBI 10 PE3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH ONBITHI IO MPOBEPKE MPEAIOKEHHON TUIOTE3BI: MIJIAHUPOBATH
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 yueOHOro »HKCIHEpPUMEHTa, MpakTUKymMma U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKON MoOJeNnu, OTBEYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHaJM3UPOBAaTh pE3yJbTaThl M KOPPEKTUPOBATh METOABl PEUICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

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

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

NPUBOAUTHh TMPUMEPHI BKJIAJa POCCUUCKMX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTH pa3lInuHble CIOCOObl paboThl ¢ MHpOpMaIen (PU3NIECKOTro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIPETAIINH
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

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

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsIX, aJIeKBATHO OLICHWBATh BKJIAJ Ka)XJO0ro 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 OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MUpa, pOJib aCTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
busuky, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE 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 BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



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

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

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMA 3JIEKTPOCTATHYECKOTO
NOJII, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUU HMMIYJbC, IIOJIHAs DSHEPrus,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBI€HUE WHIAYKLUWHW MarHUTHOTO MOJS INPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

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

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE31AX, B 3BE3AHBIX CUCTEMAX, B MEKIaTAKTUUECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl IMOJYYEHHOM 3aBHCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI IO  PE3yJIbTaTaMm
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC H
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
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 ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3HYECKUX TEOPHUI
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auM, TpeOyIollhe MNPUMEHEHUS 3HaHUU 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;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

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

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 MCIOJIb30BAHUM JTOCTUKEHUIN



HAyKH W TEXHOJOTUW JUIS JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSATh Pa3IudHbIe CIIOCOOBI PabOThI ¢ MHpOpPMANHUEH (PU3NISCKOTO
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTMH JUISI TIOMCKa, IEPepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIIPHOM WH(GOPMAIUHU, CTPYKTYPUPOBAHUS ¥ UHTEPIPETALINH
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIlMOHHbIE U MO3HaBaTEIbHbBIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTaTh B TpYyNIE C MCIHOJHEHHUEM pa3IMYHBIX COIHUAIBHBIX POJICH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACNISTh JACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOTO M3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MIPOSIBIISITH MOTHUBAIMIO K Oyaymied mpodeccHoHaTbHON AeATeIPHOCTH 110
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarautHoe 1moie 14 https://m.edsoo.ru/8PRHOWUII
1.2 DNIeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.edso0.ru/VQQ38UZXC
Htoro no paznemny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoneOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHICCKHC 1 STCKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
2.4 Onrnka 25 1 https://m.edso0.ru/OBLJ6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KoprnyckynsipHO-BOJIHOBOH JTyalii3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso00.ru/ZL J435GQC
4.3 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.eds00.ru/Q4WLMHS9T

YaCTHI]



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

Uroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

Wroro no pazueny 12

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

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HIPEANETHOTO COACPAATII 1 OTILITA 15 https://m.eds00.ru/PSCGRXTIW

NEeSITeIbHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu kypca gusuku 10 — 11 kmaccoB

Hroro no pazgeny 15

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

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

ITPOTPAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpax poib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHUHU COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIBHOCTH JIFOIeH

10.2

Y4uThIBaTh TpPaHUIBl MPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJIEICH:
MaTepHaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJO0, NACAJIBHBIN I'a3; MOAEIN CTPOEHUS ra3oB, KUIKOCTEN U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

Pacrnio3naBath pu3uveckue sBIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJWHAMUKHM: pPABHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOJHOE TMaJeHHE Tels, MABM)KEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa Tel
OpU HarpeBaHWM (OXJIAXJEHHH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJEHCAllUs, IJIaBJIeHHEe, KPpUCTAJUIN3allMsl, KUIIEHUE, BIaXKHOCTh BO3/lyXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMM COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVICTBUE 3aPsI0B

10.4

OnuceiBaTh MEXaHUYECKOE BUIKEHHUE, HCIONb3Yys (GU3HUECKUE BETUYHHBI:
KOOpJMHATA, MYTh, MIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tea, CHiIa,
UMITYJIbC ~ Tejla, KUHETWYEeCKas DHEprus, IMOTCHIMaJIbHAs JSHEPTus,
MexXaHW4ecKas paboTa, MeXaHWYeCKas MOIIHOCTh; TIPU  OIMUCAHUU
MPaBUIBLHO TPAKTOBATh (DU3UYECKUU CMBICI HCIOJIb3yeMbBIX BEIHYHMH, UX
0003HaYeHHs] W EIWHUIBI, HAaXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIUUYUHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOWCTBA TEJI WU TEIUJIOBBIC SIBJICHUS,
UCIIONB3Ys (PU3UYECKUE BEIIMYMHBIL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKast SHEPTH Xa0THYECKOTO JIBIDKCHHUS MOJICKYII,
CpPEIHEKBaJI[paTUYHAsi ~ CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpEHHSIsI DHeprus, pabora raza, KodQ(HUIMEHT MOJE3HOTO NeHCTBUS
TEIJIOBOTO JABUTATENs; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUN
CMBICTT UCHONB3YEMBIX BETHUYMH, UX O003HAYCHHS] M €IWHUIIBI, HAXOIUTh
dbopMyIbl, CBS3bIBAIOLIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHUMH




BCJINYHUHaAM

10.6

OnuceiBaTh  HU3Yy4YEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BELIECTBA U
ANIEKTPUYECKUE SBICHUS (TIPOIECCHI), MCIONB3Ys (U3UUYECKUE BEITUYHUHBI:
ANEKTPUYECKUN 3apsill, DJICKTPUYECKOE TMOJie, HANpPsHKEHHOCTh IO,
MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB; MPU OMKUCAHUU ITPABUIBLHO TPAKTOBATH
(GU3HYECKU CMBICIT HCTIOJIB3yEeMbIX BEJIMYUH, UX 0003HAYCHUS U CIUHUIIBI;
yKa3bIBaTh (POpPMYJIbI, CBSA3BIBAIOIINME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JpYTrUMU BEJTMYUHAMU

10.7

aHATM3UPOBATh (PU3UYECKHE TPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBl W NPUHLMIBL 3aKOH BceMupHoro tsrotenus, |, Il u Il 3akons!
HrploTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW IHEPIHM, 3aKOH COXPAaHEHUS
UMIYJbCa, MPUHLMII CYNEpHO3MIMU CHJ, MPHHLUI  PaBHOIPABUA
MHEpLUAIBHBIX CHUCTEM OTCUE€Ta; MOJIEKYJIIPHO-KHHETHUUYECKYI0 TEOPHIO
CTPOCHHUSI BEULIECTBA, TI'a30BbI€ 3aKOHbI, CBS3b CpPEAHEH KHHETUYECKOM
SHEPIUU TEIUIOBOTO JBHMXKEHHS MOJEKYJI C aOCOJIIOTHOW TeMIepaTypoH,
NEpBBIH 3aKOH TEPMOJMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO
3apsana, 3akoH Kyiona; mpu 3TOM pas3indaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €r0 MaTEMaTHUYECKOE BBIPAKEHUE U YCIOBHS (IpaHUILbl, 00JIaCcTH)
PUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBUS MaIlMH, NPUOOPOB MU
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh  yCIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

BBIOMHATE 3KCHEPUMEHTHI 0 HCCIEIOBAHUIO (DM3MUECKUX SIBICHUUA U
MIPOLIECCOB C MUCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TIPH 3TOM
dbopmynupoBath npobiemy (3agady) U TUMIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOuparh YCTaHOBKY M3 IPEJI0KEHHOTO 000pYyI0BaHUS, MPOBOJINUTE OMBIT
1 (HOpMyITHUPOBATh BHIBOIBI

OCYH_ICCTBJ'IHTB MIpsAMbIC U KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX BCJIMYMH,
Ipu 35TOM BBI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUSA U HUCIIOJIB30BATH
N3BCCTHBIC MECTOAbI OLICHKH HOFpeIJ_IHOCTeI\/'I I/I3MepeHI/II>'I

HccnenoBaTh 3aBHCHMOCTH MCKAY (I)I/I3I/I‘IeCKI/IMI/I BCJIIMYMHAMHU  C
HCIOJIb30BAHHUEM  MIPSAMBIX H3MepeHHﬁ; Inpu 35TOM KOHCTPYUPOBATH
YCTaHOBKY, (I)I/IKCI/IpOBaTL PE3YyIbTAThI HOJ'Iy‘ICHHOfI 3aBHUCHUMOCTH
(I)I/I3I/I‘-ICCI(I/IX BCIIMYHMH B BUIC Ta6J'II/II_I n I’pa(l)I/IKOB, JA€JIaTb BBIBOAbLI II0
pe3yjibTaTaM UCCICIOBaHUA

Cobmronats mpaBuia 0€301MacHOTO TPYAA MPH MPOBEJICHUN UCCIIEA0BAHUM B
paMkKax  y4eOHOrO  OJKCIEpHUMEHTa, Yy4eOHO-MCCIIeOBATENbCKON U
IIPOEKTHOM AESITEIBHOCTH C MCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYTOBAHHUS

10.13

Pemates pacuérHple 3agauu ¢ SIBHO 3aJaHHON (DU3MYECKON MOJENBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aau BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICIATh (DU3HMUECKHUE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U




OLICHUBATL PCAJILHOCTDL IMMOJTYYCHHOI'O 3HAUCHU (I)I/ISI/IHCCKOP'I BCJINYHHBI

10.14

10.15

10.16

10.17

Pewatp Ka4eCTBEHHbIE 3a7a4u: BBICTpanBaTh JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C ONOPOM Ha M3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H (PU3NYECKHE SBICHUS

Hcnonb3oBaTe  MpU  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
MHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud W MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IONYJIIPHOM
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJTM3UPOBATH MOJTy4yaeMyro HH(POpMAIUIO

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, OOBACHEHHE TPOIECCOB OKPYXKAIOIIET0O MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KH3HH
s oOecrieueHuss O€30MACHOCTH TIpH  OOpallleHHH ¢ NpudopaMu |
TEXHUYECKHUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3JI0POBbSI M COOJFOJICHUS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

10.18

PaGorate B rpymnme C BBIIOJHEHUEM paA3IUYHbIX COLIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pabOTy IPYMIIbI, PALIMOHATIBHO PaCHpPEAesaTh 00SI3aHHOCTU U
IUIAHUPOBATh [JEATEIIBHOCTh B HECTaHJAPTHBIX CUTYyalUsAX, aJ€KBATHO
OLICHMBATh BKJIaJ KaXJIONO W3 YYaCTHUKOB TIPYIIBl B pELICHUE
paccMaTpuBaeMoi MpoOIeMbl

11 KJIACC

Kon
NpoBepsIeMOro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpeIHEero 001ero 00pazoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU
W TEXHOJOTHM, B MPAKTUYECKOW JESITEIBbHOCTH JIOJIEH, ILEIOCTHOCTh M
€IMHCTBO (PU3NYECKOMN KapTUHBI MUpa

11.2

11.3

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUU 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIpa MPHU PEIICHUH (PU3NUECKHUX 3a/1a4

Pacnio3naBath (usznueckue ssBneHus (MPOIecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH M KBAaHTOBOW (DM3HWKHU: DJIEKTpUYECcKas
MIPOBOJAMMOCTE, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBHE MarHUTOB, JICKTPOMArHUTHAS WHAYKIIUS, TCHCTBUEC
MarHMUTHOTO TIOJII Ha TIPOBOJHHUK C TOKOM W JIBFDKYIIHUWCS 3aps,
AIIEKTPOMArHUTHBIC KOJIeOaHUs " BOJTHBI, NPSIMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXCHHWE, TMpeIOMIICHHe, WHTep(epeHIus,




mudpakius U MOJsSpU3alus CBETa, AUCIEPCHUS CBeTa, (POTOIICKTPUUSCKUN
apdexr (poroaddekT), cBeToBOE AaBiICHUE, BOSHUKHOBEHHE JTMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  CCTeCTBEHHAas M HCKYCCTBEHHAs
palnoaKTUBHOCTh

11.4

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BELIECTBA (3JIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBJIEHUS  (IIPOLECCHI), HCHOJIB3Ys  (uU3NUECKue
BEJIMYMHBI: ANEKTPUUECKUN 3apsij, Cuia TOKa, JEKTPUUYECKOE HANPSIKEHUE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, pa3HOCTh mnoreHuuaios, DJC, pabora
TOKAa, WHAYKLUUS MarHuTHOro mnois, cuia Awmmnepa, cuna Jlopenia,
MHAYKTUBHOCTh KATYILKH, 3HEPTUs JIEKTPUUECKOTO U MAarHUTHOIO IOJIEH,
NepUoJ M 4acToTa KojieOaHUM B KoyeOaTeJIbHOM KOHTYpE, 3apsi U cuia
TOKa B TPOLECCE TapMOHMYECKHX JJIEKTPOMArHUTHBIX KOJEOAHUH,
(oKyCcHOE pacCTOSHHE U ONTHYECKas cuiaa JUH3bl; I[PU ONUCAHUU
MPAaBWIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCHOIB3YEMbIX BEIUYMH, HX
0003HaYeHHs] U EIMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOLINE TAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

115

11.6

OnuceIBaTh HU3YUCHHBIC KBAHTOBBIC ABJICHHA MW MPOLCCCHI, HCIOJIb3Yys
(1)I/I3I/I'-I€CKI/IG BCJIMYHHBI: CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
U YacTOTa CBCTA, SHCPIUA U HMIIYJIBC (1)OTOH8., nepuoa 1moJrypacnazna,
OHCPIrus CBA3M ATOMHLIX AACp, IIPH OIIMCAHHMHW IIPABUJIIBHO TPAKTOBATDH
(bI/ISI/I‘leCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCIIMYUH, UX 0003HAYCHHS U CAWHUIIBI,
YKa3bIBaTh (l)OpMy.]'IBI, CBA3BIBAIONIUC JAHHYIO (1)I/I3I/I‘IGCKYIO BCIIMYHHY C
APYruMu BCJIIMUNHAMU, BBIYUCIIATH 3HAUCHUC (l)H3I/I‘IeCKOI>'I BCIIMYHHBI

AHann3upoBath (GU3NYECKHUE MPOLECCH U SIBIICHUS, UCIIONb3Ys (pU3NUecKue
3aKOHBl M TPHHLOUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U
NapaJuIeIbHOTO COEIMHEHNUS IPOBOIHUKOB, 3aK0H /[xoyinsa — Jlenna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE
OiiHmTeiHa ud  (QoTorddekra, 3aKOH COXpAaHEHUS DSHEPIUu, 3aKOH
COXPaHEHMs UMITyJIbCa, 3aKOH COXPAHEHUS JIEKTPUYECKOIO 3apsaa, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTyNaTel bopa, 3aKkOH pajgrOaKTHUBHOIO
pacraza; Mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIpaXEHHWE M YCIOBHS  (TpaHHIbI,  00JacTy)
IPUMEHUMOCTH

11.7

Omnpenensath HampaBlIe€HHWE BEKTOpa HWHAYKIIMA MAarHUTHOTO  TIOJISI
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

11.9

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE IUIOCKHM 3EpKaJioM,
TOHKOMW JTUH30U

BEBIOMHATE 3KCHEPUMEHTHI 0 HCCICIOBAHUIO (DM3MUECKUX SIBICHUUA U
MIPOLIECCOB C MCIIOJIH30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHI; PU ITOM
dbopMynupoBath npobiemy (3agady) U TUMIOTE3y YIeOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHUS, POBOJUTE OIBIT




U GOPMYIHPOBAThH BHIBOJIBI

11.10

11.11

11.12

11.13

11.14

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MEpEeHHs (PU3NYECKUX BEJIMYUH,
IpU ATOM BBIOMpATh ONTUMAIBHBIA CHOCO0 M3MEPEHHS W HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCMMOCTH (PU3MYECKHX BEIMYMH C MCIOJIH30BAHUEM
MPSIMBIX U3MEPEHHUIt; MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATh
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B BHJE
Ta0JIUIl ¥ TPapUKOB, ICTaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS

Cobmronats paBuiia 6€301MacHOTO TPY/a MPH MPOBEJICHUN UCCIICIOBAHHA B
paMKax  y4eOHOTO  OKCIIEPHUMEHTa, y4eOHO-HCCIIeIOBATEIbCKONH U
MPOCKTHOH JEATEIBHOCTH C UCIIOJIb30BAaHHEM W3MEPHUTEIBHBIX YCTPOHUCTB U
1abopaTopHOro 00opyI0BaHUS

Pemate pacuérHble 3aaud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHaN3a YCIOBHUS
3aaui BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3NUYECKUE BEIUMYUHBI
u Qopmynbl, HEOOXoAWMbIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacuéThl U
OILICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYeHHsI (PU3NUECKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (bHSH‘leCKI/Ie SBJICHUA

11.15

Hcnonp3oBaTh  HpuU  peumieHHMM  yuyeOHBIX  3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJIOTMH  JUId  TIOUCKA,  CTPYKTYpPHUpPOBaHUS,
UHTEpOpeTallud ¥ TpeJICTaBleHUs] Y4eOHOH M Hay4dyHO-IOMYJISIPHOM
uHpOpMallMY, TOJYYEHHOM U3 pa3jMyHbIX HCTOYHUKOB; KPUTHYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

11.16

OOBSICHATh TPUHIMUINBI JIEUCTBHS MAIIWH, TPUOOPOB W TEXHUUYECKHX
YCTPOWCTB;, pa3auyarh yYCJIOBUS WX 0O€30MacCHOTO HCIOJIb30BaHUS B
[OBCETHEBHOW KU3HU

11.17

11.18

11.19

[TpuBOIUTE PUMEPHI BKJIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B MMOBCETHEBHON KHU3HU
Juis  obecriedeHus: Oe30macHOCTH TpU  oOpamieHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JII COXPAHEHHS 370POBbSl M COOJIIOJIEHUS
HOPM IKOJIOTUYECKOTO MOBECHMSI B OKpY>Kalollel cpeze

PaGorate B rpymme C BBIMOJHEHUEM pA3TUYHBIX COIMATIBHBIX POJIEH,
TUTAHUPOBATh PaOOTy TPYMIBI, PAllMOHAIBEHO PACIPEENITh 00SI3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro M3 YYAaCTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TpOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

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

DKCIepuMeHT B pu3uke

MopenupoBanue ¢usznyeckux  SIBICHUN u
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpPHUU. [ paHUIBl TPUMEHUMOCTH

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

MEXAHHUKA

KMHEMATHKA
Mexanuueckoe  ABWKEeHHE.  OTHOCUTEIBHOCTH
2.1.1 MexaHuueckoro gaBmkeHus. CHcreMa OTCUYETA.
Tpaexropus

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

CrnoskeHue nepemMemeHni U CI0)KEHUE CKOPOCTEN

2.1

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

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

naJieHus

KpHBOJIHHGfIHOC JABHIKCHUC. PaBHOMepHoe

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

qacToTta. LIeHTpocTpeMuTenbHOe YCKOpEHUE

216 TexHuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

517 [IpakTnueckue paboTel. M3mepeHne MIrHOBEHHOI
o cKopocTH. MccnenoBaHne COOTHOIIEHUS MEXIY




2.2

2.3

MIyTSMH, PO ICHHBIMHU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHMIKEHHS
HapuKa B BSI3KOW XKUIKOCTU. V3ydeHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

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

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

2.2.3

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

2.2.4

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

2.2.7

2.2.8

2.2.9

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

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

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

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

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIysbC Cuibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHus umiyiabca B ICO. PeaktuBHoe
JIBUKECHHE

Pabora cuiter




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckast d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

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

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

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

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

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIOYKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddyzus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
4acTHUL BENIeCTBa
Mopenu cTpoeHus Tra3oB, XKUIAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

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

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

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHUS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponcTBa: TepMOMETpP, OapoMeTp

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

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

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

KomnyecTBO TEmiIoTel H pa60Ta. BHYTpeHHHH
QHCPIrusa OJHOATOMHOI'O HACAJIBLHOI'O I'a3a

3.2.3

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

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TerIoBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1J1) termmoBoit Mamunbl. [{ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

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

TexHUuecKue yCTpoiCTBa: IBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue ynenbHON
TEIJIOEMKOCTH

3.3

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

331

3.3.2

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlioTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

3.34

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpuCTauioB. JKuakue
KpucTaysibl. CoBpeMEHHbIE MaTepHaIb

[ImaBienne u KpucTauM3anus. Y AeiabHas TEIIOTa




riaBsieHus. CyOmumanst

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepeHue BIAKHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJIeKTpU4ecKuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akoH Kynona
DneKTpuuecKkoe ToJIe. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CHII AEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEpPrus 3apsyKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONpPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpA
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBAHHS MOCTOSTHHOTO
421 aneKTprudeckoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma 1i1s ygacTka 1enu
423 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY enbHOE
o CONIPOTHUBIICHHE BEILECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeNIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wm
BHYTPCHHEE COMPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
anieKTpruecKkoi 1iernu. KopoTkoe 3aMbIkaHue

4.2.8

4.2.9

4.2.10

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

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh MOJYNPOBOAHUKOB. CBoiicTBa P-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJieKTpudecKkuil TOK B Tra3ax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKknue ycTpONCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JJIEKTPOHArpEBATEIIbHbIE
OpuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUS. Habmronenue
AIIEKTPOIN3A

11 KJIACC

Kon
pa3nena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEP:KAHUSA

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

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

4.32 uHIyKIud. KapTrHa JTHHWE MAarHATHOM MHIYKIMA
TOJISI TOCTOSTHHBIX MarHUTOB
MarnuTHOe ToJie IPOBOJHMKA ¢ ToKOoM. KapTtuHa
JUHAWA TOJISl JUIMHHOTO TPSMOTO TPOBOJHHKA H
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO TPOBOAHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna Jlopenma, e€ MOIyidb U HalpaBlCHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM mose. Pabota cuiet Jlopenna
4.3.6 SIBIICHHE IICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uHayknud Papajest
Buxpeoe snexrpuueckoe none. 3C uHIyKIINN B
4.3.9 IIPOBOJHMKE, JBWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJHOM MarHUTHOM II0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. /C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckue paboThl. M3ydyeHne MarHUTHOTO
MOJIsL KaTyIIKU ¢ TokoM. MccnenoBaHue aeiicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
Konebartenbnast cucrema. CBOOOIHBIE KOICOAHMS.
£ 1 5.11 'apmonmnueckue konebanus. Ilepuon, wacroTa,
' aMIuInTya U dasza KoyeOaHuin
5.1.2 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 VYpaBuenue TrapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC
K0J1e0aTeJIbHOTO JABWXKCHU A

IIpeBpamienue dSHepruv Ipd TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHMi
€€ CKOpPOCTU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIC
AJIEKTPOMArHUTHBIE KOJNE€0aHWS B  HJCATLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o KOJIcOATETBHOM KOHTYpPE
BeinyxaeHHbIe MeXaHUYeCKHe KoJIeOaHusl.
5.1.7 Pezonanc. Pe3onancHas kpuBas. BwlHyXIeHHBIC
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JeHCTBYIOLIEE 3HAYEHHUE CUITBI TOKA U HAIIPSKECHUSI
Tpancpopmarop. IlpousBoactBo, mnepenaya u
notpelieHue JNEKTPUUECKON SHEPTUH.
5110 DKOJIOTUYECKMEe  PUCKUM TP MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynesTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHON
KHU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, JJMHUHU JIEKTporepeiad
IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

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

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJTHBI, YCIIOBHUS

521 pacnpocTpaHeHusI. [Mepuo. CkopocTh

o pacIpoCcTpaHeHus U JUIMHA BOJHLL [lonepeynsie u
MIPOJIOJIbHBIC BOJTHBI

599 WNuTtepdepenus u T paKIus
o MEXaHUYECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

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

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

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

5.2.7

[TpuHIHTTBI pazuoCBsI3H u TEJIEBUACHUSL.
Panuonokanus. DIEKTpOMarHWUTHOE 3arpsA3HEHUE
OKpYXaroIIei cpeibl

5.2.8

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

5.3

5.3.1

OIITHUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
0JIHOpOJHOM cpene. JIyu cBera

5.3.2

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

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOCOIOTHBIN NOKa3aTeab NPeIoMIICHUS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUSA

535

5.3.6

5.3.7

5.3.8

5.3.9

Hucnepcus cBera. CloxHBIN cOcTaB OEJIOro CBETa.

[BeT

CoOuparolie M pacceuBaroive JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask cuia
ToHKOM JuH3bI. [locTpoeHune wu300paXkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JTNH301

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKH

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOI0AeHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOr0  CBETa  Ha
JU(PPAaKLUOHHYIO PEIETKY

5.3.10 [Monstpuzanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. Habmronenue mucniepcuun
CBeTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHuKH. [locTynaTsl TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHHU U COKpAILlEHUE JTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl C DHEPruedl ©  UMIYJIbCOM
6.4 CBOOOJIHOM YacCTHIIbl. DHEPTrUsi MOKOS CBOOOIHOM
YaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBI3M dHEpruu
7.1.1 ¢boTOoHa C €ro 4YacToToh. DHEPruss U HMIYJIbC
¢dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITh

1.2 A.T'. CroneroBa. 3akonsl potodddexra

713 VYpaBuenne OiHmTeiHa g QoTodddexTa.
o «KpacHas rpanuna» porodsddexra

7.1.4 Hasnenue cera. Onbitel [1.H. JIebeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 TexHU4YeCcKue YCTPOMCTBA: (GoTodIEMEHT,
o doTogaTuKK, conHedHas oaTtapesi, CBETOINOT

CTPOEHUME ATOMA

Mopens aroma Tomcona. Onbiter Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOeHHMs aToma. [InanerapHas
MOJI€eJIb aToMa

71.2.2 [Toctynater bopa. M3nydeHue wu TOTJIONICHHE




(OTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS
sHepruum Ha Jnpyroi. Buael cnektpoB. CHextp
YpOBHEH HEPrUM aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBoOMcTBa yactul. BonHbl ae bpoins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIAX
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7.2.5

CrHoHTaHHOE W  BBIHYXICHHOC  H3JIyYCHHE.
Y CTpoiicTBO M IPUHIIHI Pa0OTHI JTa3epa

TexHuuecKkrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH Ha YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykioHHas
Mozenb sapa [eitsenbepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M30tonsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprust CBsI3U HYKJIOHOB B siape. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepusiii  peaktop. TepMOsAIepHBIM  CHUHTES.
[TpoGyieMbl U MEepPCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI EPHON SHEPTETUKHU

3J'ICMCHTapHLIe YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aUMOJEHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peakTop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gH0r0 Heba. Co3Besnus, sipkue 3BE3IHI,
[JIAHETHI, UX BHIMMOE JIBHKECHUE




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[ImaHeThI-TUTaHThl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCThL «Macca —
CBETHMOCTEY IS 3BE3] rJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHna 1 3B€31. DTalbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpenencHue 3B€37, raza
n neum. llonoxkenue u nwxkenue CosHnoa B
INanaktuke. Ilnockas u chepuyeckas noJCUCTEMbI
INanakTuku

Tunber ramaktuk. PanuoranakTMky M KBasapsl.
YEpHble AbIPBI B Apax ralakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3beranue ramaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojaenb
«ropsuer BeenenHol». PennkroBoe uznydenue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0JIeMbI
aCTPOHOMUU




IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3WUECKUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Brnanenue ocHOBOmomaralOMmuMu  (PU3MUECKUMH  MOHATUSIMH U

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

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa W MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UUECKHE
MPOIIECChI,  WCTOJB3yS  OCHOBHBIC  TIOJIOKEHHWS,  3aKOHBI U

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHMHM WMEIONIUXCS JaHHBIX, AaHAIM3UPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPEeOyIOIME NMPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIiuu
3HAHUN M3 JIPYTUX MPEIMETOB E€CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCyXJAEHUW C ONOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAJIbHBIA CIOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeJaTh BBIBOABL; COOOMATh IpaBuia OE30MacHOTO TpyAa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIIbCKOM  JICSITEIbHOCTH  C  MCIOJIb30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHMI  aHANWM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAYKM W TEXHOJIOTMH JUIA JaJbHEWILIEro pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKHU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpeae; JBUKCHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

O ®U3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

1.1

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

Mexanndeckoe JBHKXCHHC. OTHOCUTENILHOCTh MEXaHUYECKOT'O

nerkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

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

TPAeKTOopIIs,

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

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepI/IaJILHOP'I TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHus U NyTd MaTepuaibHON TOYKU TIPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X MO IrpaduKy

3aBHCUMOCTH Vx(t)

114




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

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

xX(t) = xg + Uyt

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

1.15
Uy (t) — vg, = const
PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE:
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpu QBIDKEHIIN B OHOM HaIpaBIeHHIH IIyTh S =1 2
CBobOoaHoe nageHue. Y cKopeHrne CBOOOHOTO MaIeHus.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOIIEHHOTr0 MO/ YIJIOM 0L K TOPU30HTY:




1.1.8

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

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

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

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTHU

_Zn_z
w= = TV

. HeHTpOCTpeMI/ITeJIBHOC YCKOPEHHUEC TOYKH:

Qayc =?= w?R

. [lonHOE ycKkOpeHre MaTepuanbHON TOUKH

1.1.9

TBépnoe TCJIIO. HOCTyrIaTCJ'IBHOG " BpalllaTCJIIbHOC ABUKCHUC

TBEPAOIO Tena

1.2

JNHAMUKA

1.2.1

1.2.2

1.2.3

WNuepunaneHbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU I anuies

Macca tena. IImoTHOCTE BelliecTBa:

m

P=7

Cuna. [IpuHIMN cyneprno3nLuy CHUIL:

- - -

F

paBHoOjeiCTB — Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0 TATOTCHHA: CHUJIBI MPUTIKCHUA MCEKIAY

TOUYEYHBIMU MacCaMU PABHBI
mpm;

F=6—p

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSKECTH OT BBICOTHI h HaJ MMOBCPXHOCTBIO IIJIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIb)KEHUS:

Frp = uN

Cwuuta TpeHus TTOKOSI:




Koadduuuent tpenuns

[aBiienue:
in
1.2.9 =
P=7%
1.3 CTATHUKA
L
F
MOMEHT cuIIbl OTHOCUTEIBHO OCH BPaLCHMUS:
13.1
IM| = FI, e | — riedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxonsamend  vepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
Ilentp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:
myr, + myry+...
Tu.M. =
m; + my+...
1.3.2
B ogHOpOAHOM mOJIE TSAKECTH
(g = const)
LIEHTP MacCC TeJIa COBIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

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

3akon [Tackans
JaBnenne B )xuaKocTH, mokosiieics B UCO:

p =Dpo+pgh

3akoH Apxumena:

-
>

FApx = _PBbITeCH




€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

VYcnoBue m1aBaHus Tl
3AKOHbI COXPAHEHN A B MEXAHUKE

NMnynbsc MaTepuasbHOM TOUKU:

p =mv

Nmmnynsc cuctemsl Tei:

- - -

p=p +tp2t..

3aKOH M3MECHCHUS U COXpPaHCHUA UMITYJIbCa:

B UCO

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

B CO , ecitm
Ap = A(py +p+...) =0

, €CITH

- -

FlBHemH + FZBHe]_LIH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁi;i{

Pabora cuiibl Ha MajTloM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




ol F

D
MoIHOCTE CHUJIBI:

€CJIK 3a BpEMs
145 At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

Ad
P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHeprust MaTepruagbHON TOYKH:

2 2

mv p
B =57 = o
1.4.6
3aK0H N3MEHEHU KHHETUUECKOU OHCPIruu CUCTCMbI
MatepuanbHbIx ToYeK: B UCO AEkun = Al + A2 + ...
HOTCHHI/IaJ'ILHaH SHEPTUA:
JJIA IIOTCHOUAJIBHBIX CHUJT
A12 = ElrmTeHu - E2n0TeHu_= AEHOTeHu
HOTCHIII/IaJ'[I)HaFI 3HeprI/I$I MaTepHaHBHOﬁ TOYKH B OI[HOpO]IHOM
I10JIC TAXKECTU:
147 EHOTeHu = mgh
[orenmnmansHast SHEPTHS YIPYTo Ae(HOPMUPOBAHHOTO TEja:
kx?
El'[OTeHLL = 2
3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOI SHEPTUH:
Euex = By + Emmm-.
1.4.8

B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

151

1.5.2

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

JIlnHamMuyeckoe onucaHue:

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

DHEPreTUYECKOE ONMMCAHKUE (3aKOH COXPAHEHUS MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTYAbL KoJIeOaHUH CMCIICHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYy/IaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHHUS:

Upe =04, @ =04

[lepron u yacToTa KoneOaHmii:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KOeOaHUI NPYKUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3 Brinyxaennsie koneOanus. Pezonanc. Pesonanchas kpusast
[Tonepeunsie " POAOTHHBIC BOJTHBI. CkopocThb
pacnpocTpaHeHUs U JITTMHA BOJIHBIL:

A=vT = Y

1.54 v
HNutepdepennus u qudpakius BOIH

1.55 3ByK. CKOpOCTh 3BYyKa

2 MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mogenu cTpoeHus razoB, KHAKOCTEW W TBEpHbIX Teu. [lycthb
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTU4eCcTBO BEIIeCcTBa
N m
CTN
211
rae
Ny
— qrciio ABOrazipo, M — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BeIIecTBa

212 TemnoBoe ABMYKEHHE aTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 BzanMmoneiicTBre uacTHIl BelecTBa

214 Huddysus. bpoyHoBckoe ABMKEHHE

2.15 Mogens uneanbaoro raza B MKT
CBsi3p MEXly IaBICHHUEM U CpelHeH KUHETUYECKOW dHEepruei
MOCTYIATEILHOTO TEIUIOBOTO JBMKCHHS MOJICKYJ UICATHLHOTO
raza (ocHoBHoe ypaBHeHUE MKT):

= 2 (mp?) 2 —
216 p=ymatt =i = | S 3 e




- KOHLICHTPALUS MOJIEKYJ

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K
CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUYECKON dHEepruen
MMOCTYNATCJIbHOI'O TCIIJIOBOT'O ABWIKCHUS €0 MOJICKYJI:
{ 2
2.1.8 =M\ 3t
oL 2 2
2.1.9 VYpasuenue p = nkT
MO,I[GJ'IL HACAJIbHOI'O I'a3a B TCPMOAWHAMMUKE:
| Vpasrerre MerreTeesa — Kaneipona
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaBHeHne MeHeneeBa — KianeiipoHa (IpHMeHI)
3AIINCI ):
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 Im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH I[aJ'ILTOHa IJId JaBJICHUSA CMCCH PAa3pCiKCHHBIX I'a30B:
2.1.11 p =py + Dyt
I/I30Hpoueccm B Pa3pCKCHHOM Tra3c C IMOCTOAHHBIM YHUCIOM
2112 MOJICKYII N (C IIOCTOAHHBIM KOJIMYECTBOM BEIICCTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):




p
== t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBINICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTH OT 00BEMa HACBIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[Hapa (T) pHaCbILLll'[apa (T)
2115 M3MeHeHne arperatHbIX COCTOSIHMM BEIIECTBA: WCIIAPEHUE U
o KOHJICHCAIIMsI, KUTIEHUE YKUJIKOCTH
W3meHeHne arperaTHBIX COCTOSHUN BEIIECTBA: IUIABJICHHE U
2.1.16
KPUCTAJLTU3AIIHS
2.1.17 [IpeobpazoBanue sHEpruu B (Ha30BBIX MEPEX0aaxX
2.2 TEPMO/IMHAMUKA
221 TemnoBoe paBHOBECHE U TeMITepaTypa
2.2.2 BuyTpennss sneprus
Tennmonepenaua kak cnocod M3MEHEHUS] BHYTPEHHEH dHEprUH
2.2.3 6e3 coBepuieHuss pabotbl. KoHBEKIMs, TEIIONPOBOAHOCTH,
U3IIy4eHUe
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora napoodpazoanus L: Q = Lm.
VY aenbHas TeruioTa rmaBieHus A: Q = Am.

VY aenpHas TerioTa cropanus Tormaa : Q = qgm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:

A =pAV

Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha PV-guarpamme

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

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

2.2.8

2.2.9

2.2.10

2.2.11

BTOpOfI 3daKOH TCPMOJANHAMUKH. H606paTI/IMLIC IIpOLECChI

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

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/IC TEIIOBOro OalaHca:

Ql+Q2+Q3+:0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpusanus Teld U €€ NpOsBIEHUS. DJIEKTPUUECKUNA 3apsi.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsjl.

3akoH COXPAHCHUA SJICKTPUUICCKOI'O 3apdaaa

3.1.2

3.13

B3aumopeiictBue 3apsioB. Toueunsie 3apsiibl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUIJICKTPUUCCKOM

IMPOHUIACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero HeﬁCTBHC Ha

3apsabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

N F

qnpoGHbIﬁ

ITone Touyeynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HaNpsHKEHHOCTH ATUX MOJIEH

3.15

IloTeH1IMaIbHOCTD QJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

IloTenumanbpHas OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




3.1.6

3.1.7

HOTCHHI/IEUI OJIEKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpﬁ)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHLUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHUYCCKOI'O IT0JIA: U=Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MMOJICH:

E:E1+E2+...,¢ = ¢1+¢2+.--

[IpoBOIHUKY B 3JIE€KTPOCTATHUECKOM HOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0

, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHKA (@ = CONSt

3.18

3.1.9

JIMBIIEeKTPUKY B JIEKTPOCTaTUYECKOM ToJie. [luaniekTpuueckas

IIPpOHUIOACMOCTDh BCIICCTBA €

KOHI[GHC&TOP . BJICKTpOéMKOCTL KOHACHCATOpa:

q
c==+
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATopa:

£gyS

d

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---anapaﬂn_Cl+C2+---

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Uit Uz @y =62 = — =t e
nocn




3.2

3.1.11

DHeprus 3apsHKEHHOTO KOHIEHCATOpa:
qu CU?* ¢*

N 2 2C

3AKOHBI ITOCTOAHHOTI'O TOKA

3.21

Cwuia Toka:

ITocrosgunsii Tok: | = const

Jlnst mocrosinHOrO TOKa ( = |t

3.2.2

3.2.3

VYCIioBHsI CyIIECTBOBAHUS JIEKTPUIECKOTO TOKA.
Hanpsioxenne U u OJIC E

3akoH OMa aJid y4acTKa LeMu:

I_U
"R

3.24

SHCKTpI/I‘ICCKoe COIIPOTUBJICHHC. 3aBHCHUMOCTD
COIMPOTUBJICHUA OJHOPOAHOI'0 IMPOBOJHHUKA OT €T0 AJWHBI U

CeUeHHUs. Y AeTIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.2.5

Ucrounuku Toka. JIC uctouHnka TokKa:

ACTopOHHHXCHn

E =
q

BryTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH OMma /715 OJIHOW (3aMKHYTOM) 3JIeKTpHuecKoi 1enu: E

= IR + Ir, oTkyna




3.2.7

3.2.8

3.29

3.2.10

[TapannenbHOe cOEIMHEHNE IPOBOAHHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—4+—+..
Rnapann Rl RZ

HOCHCI{OBaTeHBHOC COCANHCHHC ITPOBOIHHUKOB:
U=Ul+U2+..,11=12=..,
RHOCJI = Rl + R2+

Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxoynsa — Jlenma:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MOIIHOCTH SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TermoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MommHoCTh UICTOYHNKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCHUTCIIN SJICKTPUYICCKUX 3apsaa0B B
IIPOBOAHHKAX. MexaHanu3Mbl IIpPOBOANMOCTHU TB ép)ILIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. I101ynIpOBOXHUKOBBINA U0

3.3 MAT'HUTHOE I10OJIE
Mexanundeckoe B3aUMOAECUCTBUE MAarHUTOB. MarHuTHoe MoJIe.
Bexkrop maramuTHOM uHAyKIuU. [IpuHIUN Cynepno3uuuu
MAarHUTHBIX IIOJIEH:
B=B;+B,+...
3.3.1 1o
Jluann wHAYKOMM MarHUTHOTO 1nons. KaptuHa nuHMM
UHIYKIUU MAarHUTHOTO OJIS IOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ MPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHAUTHOTO MOJS JJIMHHOTO
MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA,
KaTyLIKH C TOKOM
Cuna Amriiepa, e€ HanpaBJIEHUE U BEIMYMHA:
F, = IBlsina
3.3.3 ,rzae o — yroj MexAy HalpapJIE€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
I7I€ 0L — YroJl MeXAY BEKTOpaMHU
334 .
vu B
. JBM>KeHMe 3apsyKEHHOM YacTHIbl B OAHOPOJAHOM MarHUTHOM
oje
34 OJIEKTPOMATHUTHAA UHAYKIWA

34.1

[ToTok BeKTOpa MarHUTHOM MHTYKIIUU:

® = B,,S = BScosa




3.4.2

SABnenue snexkrpomMarnuTHON HAYKIUU. DC nHayKuum

3.4.3

3aKoH 31eKTpoMaruuTHoi nuaykuu dapanes:

AD
E :—E :—(I:l;
Af—30

344

3.4.5

{3 1"‘

\l/ ?

( - =d)

DJ1C MHIYKIKUU B IPSIMOM IIPOBOJIHUKE JUTHHOIA |,

ABMIKYHIEMCS CO CKOPOCTBIO

v(v L)

-

B OJTHOPOJHOM MarHWTHOM ToJie B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX 1y BeKTopoM B u Hopmaiibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

luv

; €CITN

1B

TO
| E; |= Blv

[IpaBuio Jlenna

3.4.6

NHIyKTUBHOCTB:

®
L=—
I

,mm @ = LI
Camounaykuus. 3J1C caMOUHAYKIUU:




3.5

3.4.7

351

AT
E:,:—L—L =11,
Afly

9Hepr1/1${ MArduTHOT' O I10JIA KaTYIJ_IKI/I C TOKOM:
LI?

W, =
L=

OJIEKTPOMAT'HUTHBIE KOJIEBAHIM 1 BOJIHbBI

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE

KOHe6aHI/I5[ B NCAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t) =g, sin( oot + ;)

]I[' t)=q, =g, __cos( i+, =I__ cos(atf+q,)
®opmyna Tomcona:

T =2nVLC

, OTKyJa

CBs3b AMIUIMTYbI 3apdla KOHACHCATOpaA € aMHHHTYHOﬁ CHJIBI
TOKa IIpH CBO60)1HI>IX OJICKTPOMAariuTHBIX KOJICOAHHSAX B

nacajibHOM KoJIe0aTeIbHOM KOHTYpC:

Qﬂm:—

LN

3.5.2

3aKOH COXpaHEHHS SHEPTHH B HJACATHBHOM KOJIEOATEITHHOM

KOHTYpE:

3.5.3

BoinykeHHbIE 2JIEKTpOMAarHUTHbIE KosieOaHus. Pezonanc

3.54

[lepemennniit Tok. IIponsBoacTBo, mepenada M norpedieHue

JJIEKTPUYECKON SHEPTUU




cut L1t cu? LI’
+ = o = TR — const.
2 2 2 2

CaoiicTBa OJICKTPOMArHuTHBIX BOJIH. Bzanmnuas OpuCHTAalHA

BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHE B BaKyyM€:

355 S B
E1lBlc

356 [lIxana AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

361 [IpsiMonuHEiHOE pacpoCTpaHEHHE CBETa B  OJAHOPOJHOMU

cpene. Toueunslit uctounuk. Jlyud ceera

3aKOHbI OTPa’KEHHUS CBETA.

a=p
3.6.2
alp
VA

3.6.3 [TocTpoenue n300pakeHHUH B IIIOCKOM 3epKajie

3aKOHBI IPEIOMIICHHUS CBETA.

[Ipenomnenue cBera:

nqisina = n,sinf.
AOGCOTIOTHBII MMOKa3aTeNb MPEIOMICHHUS:
c
Nage = —
abc v

3.6.4

OTHOCUTENBHBIN MMOKA3aTETh MPEITOMIICHHUS:
n, 1

nOTH
1 U2




Xoq JIydel B IIpU3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHoIIEHHE 4YacTOT U COOTHOIIEHHWE [UIMH BOJH IIpU

IepEX0 A€ MOHOXPOMATHUYCCKOI'0 CBETA YEPE3 IrpaHUIy pa3aciia

ABYX OIITHUYCCKUX CPCI:

ny<n, n,
n
3.6.5 oo
[lomHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenpHBI yroy MOJIHOrO BHYTPEHHETO OTPAKEHUS:
. 1 ny
Sinay, = =—
Noru nq
Cobuparoniue W paccewBarolIve JUH3bl. TOHKas JIMH3A.
DOKYCHOE PACCTOSAHUE U ONTUYECKAsl CUJIa TOHKOM JIMH3BI:
3.6.6 D !
. . - F
®opmyiia TOHKOH JIMH3bL:
1 1 1
— 4 —=—
d f F
YBenuuenue, JaBaemMoe JIMH30M:
h If]
F = — = —
H d
3.6.7
d T
]
H
F
1

3.6.8

F\ h
f

3

B ciydae pacceuBaromiei JIMH3bL:




1
D0 = F =—=0,
D

[=—=

h |f]
H-a b

Xoz nyda, IPOLIEAIEro JMH3Y IO IIPOU3BOJIBHBIM YIJIOM K
e€ mmaBHOM onrtudeckod ocu. IlocTpoeHue u300paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

dotoanmapaT Kak onTHYeckuit mpubop. ['ma3 kak ontuyeckas

3.6.9
cucremMa
Wnrtepdepennus cBera. KorepeHTHbIe HCTOUHUKH. Y CIIOBHS
HaOIOACHUS MaKCHMYyMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT  JBYX  CHH(]Aa3HBIX
KOI'€pEHTHBIX UICTOYHHUKOB:

3.6. “

MAKCIMYMBI—  A=2mZ, m=0,+1,£2,+3, .,
MITHIIMYMBET — .i'n.={2m+1:]’—;;, m=0,+1,£2,%+3, .
Hudpakuus cBera. [udpakumoHHas pemeérka. YciaoBue
HaOJIO/IEHNsl TJIAaBHBIX MaKCUMyMOB IpH  HOPMaJlbHOM
MaIeHUd MOHOXPOMAaTHYECKOro CBETa C JUIMHOM BOJIHBI A Ha

36.11 peméTKy ¢ neprozaom d:

dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBera
4 KBAHTOBAA ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®ortonbl. JHeprus GHoToHa:

4.1.2 E=hv=E=pc

A




4.2

Nmnynbe ¢porona:

4.1.3 dorordpdext. OnbiTer A.I'. CTonerosa. 3akoHsl poTodddhexTa
VYpaBuenue DitHmreitHa 1151 hoTodddekra:
ECI)OTOHa = ABbIxoja + EKHHmax'
rae,
hc
Ec])OTOHa =hv = P
414
hc
ABbeo,aa = hvl{p = A_
Kp
2
mv max
Evunmax = 2 = elUsan
JlaBneHue cpera.
415 JlaBiieHME cBETa Ha MOJHOCTBHIO OTPAXKAIOIIYI0 MOBEPXHOCTh U
Ha TIOJTHOCTHIO MOTJIONIAONTYIO TOBEPXHOCTh
OU3UKA ATOMA
42.1 [InanerapHas mozens aToma
[Mocrynater bopa. U3nydyenue u mornomeHue (OTOHOB MPHU
TIepexo0/ie aTOMa C OJTHOTO YPOBHS YHEPTHUH HA JPYTOW:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuHeituaTbie CIEKTPHI.
423 CriekTp ypOBHEI SHEPTUU aTOMa BOJIOPOA:

—13,63B
E, =222 4123 .

n*




4.3

OU3NUKA ATOMHOI'O A1PA
431 Hyxnonnas moxmens simpa ['eitzenOepra — MBanenko. 3apsin
o snpa. MaccoBoe uncio sapa. 3oromst
PagnoakTuBHOCTB.
Anbda-pacnan:
A A4 4
- X—7,Y +,He
bera-pacna.
DNeKTpOHHBIH B-pacnan:
4.3.2 N N 0
FX— Y+ je+v,
[To3uTpouHsIii B-pacna:
A A 0=, .,
sX—=2 Y + e TV,
l'amMmma-u3nydenue
3aKOH paIn0aKTUBHOTO pachajia:
-t
4.3.3
[Iyctb M — Macca pagloakTUBHOTO BelecTBa. Toraa
-t
m(t) =mgy* 2T
434 SnepHsble peakuuu. [leneHne u cUHTE3 A1€ep




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

» ®dusuka; 10 knace. yrnmyonennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY»; AKMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» ®usuka; 11 knacc. yrnybnennoe ooyuenne KacwsinoB B.A. O6miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 0OIIECTBO
«M3narenbctBo «IIpocBemeHue

®dusuka, 10 knacc/ Makumes ['.5., byxosues b.b., Corckuit H.H. ox
penakuueii [TapdhentseBoit H.A., AkuronepHoe o6mectBo «3narenscTBo
«IIpocBemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakuueii [lapdentreBoit H.A., AkunonepHoe o6mectBo «3naTenscTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

VYHuBepcaiabHbie oypouHbie pazpadotku no ¢usuke 10 - 11 knacec B.A. Bonkos.
®wusuka. [loypounsie minansl no yueOnuky ['.4. Mskumesa., b.b.

byxoBuesa.

[ToBTOpEHUE 1 KOHTPOJb 3HaHUN. Pu3nka. Mexanuka. 9-11 kiaccel NOAroTOBKa
['A u EI'D (sanextponHoe npuioxkenne) B.A. [1leBios.

YPOKH (PU3MKH C UCTIOIb30BaHUEM UH(POPMALIMOHHBIX TeXHOJIOTHi. 3.B.
AJlekcanapoBa.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://m.edsoo.ru/
https://phys-ege.sdamgia.ru/
https://fipi.ru/
https://learningapps.org/






