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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yaeOHoro npenmera «dusuka» B 00pa3oBaTEIBHBIX OPraHU3AINAIX
Poccuiickoii ~ denmepainuu,  peamu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIePKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOTO TpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mpeacTaBICHUE O LEJAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHoro npeaMmera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaronMmMcsi, KOTOpble HEOOXOMUMBI ISl TMPOAOHKEHUs 00pa3oBaHHs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B mporpamme mo (¢u3MKe oOmpeAensioTcs IIaHUPyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro 00pa3oBaHUs: JUMYHOCTHBIC,
MeTanpeAMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHUM K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma no gpu3MKe BKIFOYALT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca (UMK Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI 110 TO/1aM 00YUYEHUS;

conepkanue yueoHoro npeamera «dusuka» mo rogam oOydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBINM XapakTep U MOXKET OBIThH
WCITOJIB30BaHA YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHX IIPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH H
NPEIOCTABISCT BO3MOXKHOCTUA ISl pealu3alliil  Pa3jUYHbIX METOTUYECKHUX
MOJXO/IOB K TPENoJaBaHnio0 (U3UKU HA YIIIYOJIEHHOM YPOBHE TpPH YCIOBUHU
coxXpaHeHUs 00s13aTEIHPHOM YaCTH COJIEPKaHMs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUM 00 okpysxkaromiem mupe. LIKoabHBIN Kypc PU3NKU — cucTeMO0Opa3yromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosib30BaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNpENeIHIIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHS] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHbBIN
METO/1 O3HAHMSI MIPU BBITIOJIHEHUH UMH YY€OHBIX MCCIICIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHEr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA e, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3MKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce sBisieTCs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MpPEeAnosaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMUYECKHX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke O0CYyX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. i Gusnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriayOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHUE OIBITHI IPU HU3YYEHHUH HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanuzaluu (QU3MYECKOro IpakTUKyMa. B mepBoMm cityudae
NPAaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE HCCIEI0BaHNE, KOTOPOE MPOBOAUTCA
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOLIArOBOM HHCTPYKIIHH.

B nporpamme 1o ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPECTaBICHAa €IUMHBIM IepedHeM. Bribop
TEMATUKU U1 3TUX BUJIOB YUYEHHYECKUX MPAKTHUUECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHHE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMS], HCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYMH U MOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM 1751 pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MUECKOW MOJEIbIO, MO3BOJISIONINE TPUMEHATD
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUW U3 Pa3HbIX pa3fenoB. [[isi kKaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCSA 3aJaHWs Ha OOBACHEHWE/NMpPE/CKa3aHhe MPOTEKAHUS
(bu3MUecKuX SBJIEHUN U MPOIECCOB B OKPYKAIOUIEH XKU3HH, TpeOyrolre BbIOOpa
buznyecKoil MoAeNu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3MKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O00OpyIOBaHWE [Js1 BBIMOJIHEHHUS YKa3aHHBIX B IMpOrpamme Mo
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpaloHHOoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM  JIOCTATOYHOCTH M  OOECHEeurBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCIICIOBAaHMSI  U3y4aeMbIX SIBJICHHA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHMYECKUX NPAKTHUYECKUX paldoT
dbopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. Temarnueckue KOMIUIEKTBHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPUH.

OCHOBHBIMU HENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
VU3YYEHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTyAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
MCCJIEI0OBATEBCKOrO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHKME HAYYHOI'O MHPOBO33PEHMSI KaK pe3yJbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PU3MKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cepax  Oynymiei
npodeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIYIOMMX 3ajad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JIIs1 OOBSICHEHUS
bu3nyecKux SIBICHUNH B MPHUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
¢uznyeckoil Monesblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadd, B TOM 4YHUCIE 3ajad
VWHKEHEPHOIO XapaKTepa,

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

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyecKux IKCIEPUMEHTOB, aHaidM3a M MHTEepOperanud uHGOpMaLuH,
OTpEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JaHHE YCJIOBHM [JIsi pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3aHHOM
C (PU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yriyOn€HHBIA YpOBEHBb
u3ydeHus: ydeOHoro mpeamera «®Dusmka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriyOn€HHBIA ypOBEHB) Ha YPOBHE CpPEAHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJacT BBIOOP
poBeleHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

dusuka — pyHIaMeHTalbHasg HayKa o pupoje. HayuHsiii MeTo1 o3HaHUS U
METO/IbI UCCIICIOBAaHUS (PU3NUECKUX SBIICHUH.

OKCIIEpUMEHT W TEOpusi B Mpolecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl u3Mepenust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHmid  QU3MYECKUX  BenmmuuH  (aOcomroTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIOTHO TBEPAOE TENO, WealbHAs >KUIKOCTb, HJIEANbHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPaHUIIbI €r0 MpUMEeHUMOocTU. Du3nueckas
TEOpHUs.

Ponp u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXaHUKH.

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

Ilepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUalbHOW TOYKH, UX MPOEKIUHU HAa OCH CHUCTEMbl KOOPAHMHAT.
CroxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majcHus. J[BuKeHHe Tena,
OpOIIEHHOT0 TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH M
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.



KpuBonnHeitHoe  nBMKEHWE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmon m yactora oOpaieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHBIE, MIECTEpEHYATBIE W PEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopens cucteMbl OTCUETa, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHODKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus npeaesibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOIL30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3pesKeHHOM IIPOCTPAHCTBE.

HabGmronenne ABMKeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUUA, CKOPOCTEH IBHXKEHHUSI OHOTO U TOTO JKE
T€Jla B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUMKEHUS C IETbIO ONpEJEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenue ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TNIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOI 1Ta0OPATOPHH).

W3yuyenue nABMXEHHS TeNa, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY JaJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

W3yueHune JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM I10 MOJIYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEeproaa OOpareHus: KOHMYECKOTO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTcu€Ta. [IpuHImMn
oTHocuTenbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHImMn cynepno3uuuu CuJ.

Bropoi 3axkon HeroTOoHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PABUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduueckoil IMUPOTHL. JIBMKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKCHUU Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. I'mapocratnueckoe napienue. Cuna Apxumena.

TexHHYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu.

HabGnronenue qBMKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBbHONW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MNPWIOKEHHBIX K TeIly CHWI C
MPOM3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHiI, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc no B3auMOCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruMoOTE3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKEHHS Opycka Mo
HAKJIOHHOM IIOCKOCTHU HA 33JJaHHOE PACCTOSIHUE OT €r0 MacCHhl.



VccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIiu.

V3ydeHne OBMIKECHHS CHCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPCKUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KodddurmenTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBrkeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne NBUKEHUS IPy3a HA BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpIOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cioBusi paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne yCcTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mMexaHuke.

NMnynbc MaTepruanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBU)KEHUU LIEHTPa Macc.

NMnynbe CUITbI M UBMEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyibca MaTepUabHOW TOYKM. lIpeacraBieHne o coxpaHeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTaBICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMabHBIE W HENOTEHUMAJbHbIE CHUJbl. lloTeHumanpHas >HEprus.
[ToTenimanbHas 3Heprust ynpyro neGopMupoBaHHON NpyxuHbl. [loTeHnmanbHas
DHEPrusl Tejla B OJHOPOJHOM TpaBUTAUMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAILIMOHHOM T10JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHE Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsl KOCMUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIMATBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOM
DHEPIUH CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOUW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu s MIOCATbHOM KUJIKOCTH KakK CIIEICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckue yCcTpoucTBa M TEXHOJIOTMYECKHE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHue 3HEpTrun Telia NPy COBEPIICHUN PaOOTHI.

B3anmHbIe TNpeBpalleHWs] KMHETHYECKOM M IMOTEHIHMAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, RPAKMUKYM.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepenue Cuilbl TITH, CKOPOCTH MOJEIH DJEKTPOMOOHUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMAILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

Omnpenenenue pabOThl CWIBI TPEHHS TPH JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOKEHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHoBckoe aBmkeHue. Xapaxkrtep
JBWKECHHUS M B3aMMOJECHCTBUSI 4YaCTHUI BellecTBA. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW M TBEPIBIX TeNl U OOBACHEHUE CBOMCTB BEIIECTBA HAa OCHOBE JTHX



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

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

Mopens uneanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLIBI
rasa JBHXXYTCS XaOTHYECKHU U HE B3aUMOJCUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [ansToHa. M3ompoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

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

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3us :xuaKocTen.

Mogens onbita lTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpUCTaINIMYECKUX PELIETOK.

Habmronenue u nccenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOpSYEil U XOJIOTHOM BOIOM.

M3yyeHne H30TEpMUYECKOro mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydeHnne n30X0pHOTO Mpoliecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON cUCTEeMbl. BHelIHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHaMuku. CaMOIIPOM3BOJIBHASL — pelaKCalys
TEPMOJMHAMUYECKOU CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wHIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHWM:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXeHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEN DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npolecca Ha pV-auarpamme.

Temonepenaya  kKak  cnoco0  M3MEHEHUs]  BHYTPEHHEH  3Hepruu
TEPMOJUHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOJAHOCTD, U3ITyUYCHHE.

KomnuectBo Ttemnorel. TennoéMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYaenbHass TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiuoThl mnpu Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblli 3aKOH TepMOAMHAMHUKW. BHyTpeHHssa odHeprusa. Kosmuectso
TEIUIOTBI W paboTa Kak MeEpbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpPMOJWHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO NEpeaTh TEIIOTY OT O0Jiee XOJIOJAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIMOHEP, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOHHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIHs OMOOPTraHUYECKOTO TOILINBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOro mpolecca.

KomnbroTepHble MOJENN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBHS U
TEMIIepaTypbl KATIEHUS KUIKOCTEN.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. McmapeHue u KureHue. Y AelibHas
TEIJIOTa Mapoo0pa3oBaHUs.

HacpllieHHbIE W HEHAcChIIeHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KkpuctaiuioB. [lmaBieHne u Kpuctaium3auus. YJIEJIbHAas TEIUIOTA IUIABJICHUS.
CyOnumariusi.

Hedpopmanuu TBEpROro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuivpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK NPUUMHA
TEIUIOBOTO pacUIMpeHusi Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MMEPEX0axX.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko3(ppUUMEHT MOBEpXHOCTHOTO HATSHKEHHS.
Kansspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM JTaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

HaoGmronenne manbix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali  pPEe3MHOBOrOo  obOpas3ua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noie.

OJNeKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKMU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKM, [HUAJIEKTPUKA U  MHOJIYIPOBOJIHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsix€anocts  anexkTpuueckoro  mosig.  [IpoGueiit  3apsn.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUIECKOT0 NoJsl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTD JJIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTH MOTEHIMATIOB H
HanpsbkeHue. [loteHnmaneHas SHeprus 3apsiga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAN 3IEKTPOCTATUYECKOTO NoJiA. CBA3b HANPSKEHHOCTH TOJS U Pa3HOCTU
MOTEHUHUAJIOB JIA 3JIEKTPOCTATUYECKOrO ToJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO To 00béMy miapa. [lome paBHOMEpPHO 3apsiKEHHOU
OecKkOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HaNpsHKEHHOCTH OSTUX TOJEH W
AKBUIIOTEHIIMAIBHBIX TTOBEPXHOCTEH.

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

JnsnexTpuku B AIEKTPOCTATUYECKOM oJIE. Jupnexktpruyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coeTMHEHUE KOHIEeHCAaTOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATOopA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM MOJIE.

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

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa YepPeE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus Hepruu 3apsiKEHHOT0 KOHEHCATOpa B SHEPTHUIO
V3JIy4YEHUSI CBETOANO/A.

N3ydyeHnne npoTekaHus TOKa B LEINN, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpUUecKuili mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcCiioBus CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEeKTpUIECcKOe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W TUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TertoBas MOILIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHUBICHHUE HUCTOYHMKA TOKa. 3akoH Oma miid
MOJMHOW (3aMKHYTOM) DJJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coennHeHns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMHA MCTOYHHMKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS] PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKA OT HANpsDKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXAY MOJIOCAMU MCTOYHMKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuyeckass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCHMOCTH CONPOTHUBICHUS METAJIOB OT
TemnepaTtypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[ToynpoBOHUKH. CobcTBEeHHass M MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoicTBa p—n-niepexoia. [1omynpoBoHUKOBBIE TPUOOPBHI.

DONEKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DIeKTpUYeCcKnii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IMPUMEHEHHUE: Tra30paspsiaHbIe
JaMmIbl, JJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUUTABKA aJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jlemoncmpayuu.

3aBUCUMOCTh CONMPOTUBIIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMuUKyMm.

HaGmronenne amexTpoiusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHnve  3aBUCMMOCTH  CONPOTUBIIEHHUS  TEPMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKU THOA.

Du3uYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C MCIOJB30BaHUEM aHaJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIEe CBSI3H.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSL C YUETOM COJIEpKATEIbHBIX MEXIPEIMETHBIX CBSI3el ¢ Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, T€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUSA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHbIA (DaKT, TumoTesa, (hU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECINb, H3MEpPEHHUE,
NOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pellleHHWE CHUCTEMbl YypaBHeHUH. JIuHeiltHas yHKIuA,
napaboia, runep0bona, ux rpaQuKyd U CBOWCTBA. TpUroHOMeTpuyecKkue QyHKIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOAKEHNUE BEKTOPOB.

Bbuonocusa: mexanudeckoe NBWKEHHE B KUBOM mpupoje, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUau3anusg OHOOPraHMYEeCKOro TOIUIMBA IS BBIPAOOTKH «TEIUJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB WU MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHWEe HaHOMAaTepHalIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHoOCTh BO31yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), JABUTaTElIb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Maznummnoe noJe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHumn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHIYKIMH.

MarnuTHoe 10Jie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuina JlopeHua, €€ HanpaBiIeHUE U MOJTYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe nosne B BemectBe. DeppoMarHeTuky, napa- U IUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHME IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuaa  nuHHMA  MHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOTO MPSMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBre cumbl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB eppOMArHETHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomazHumHnas uHOYKYu.

SIBeHMe DNEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuun. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWTHOM wuHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSIHHOTO TOKAa.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€Yb, COJICHOU/, 3allIUTa OT JIEKTPU3ALNH T MPU ABUKEHUU B MArHUTHOM I10JI€
3eMIIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHTYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBiieHrE CAaMOMHTYKIIMH.

HccnenoBanne 3aBucumMoctd IJ[C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CHJIbI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomeul, npaAKMUKyM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OrnpeneneHue HHIYKIIMU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUSI CAMOUHAYKIIUH.

COopka MOJIenu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHas cucrema. CBOOO HBIC KOJICOAHNS.

[Mapmonndeckue kosnebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIMKCAHUE.
DHepreTUYecKoe ONnucaHue (3aKOH COXpaHEHMUS MEXaHWUYECKOW 3Hepruu). BeiBoj
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTHU4YECKOIO OMMCAHMUS.

Ammuntyna u (dasza koneOaHuid. CBs3b aMIUTUTYAbl KOJEOAHUW HCXOITHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanuwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTH4eCKOoro MmasTHHKa. Ilepros CBOOOJHBIX KOJEOAHWUN MPY>KUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KOeOaHus. Pe3zoHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHu4eckre yCcTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoJie0aTeIbHOTO IBUKEHUS.

HabOmronerre He3aBUCUMOCTH TIeproia MajlbIX KoJeOaHWM Ipy3a Ha HUTH OT
aMILTUTYJIbI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOW TPYKHHE C IEJBIO
dbopmupoBaHUs MPEACTaBICHUHN 00 UACATHPHON MOJICIN MTPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHUs SHEPIUHU P KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaGmronenue pezoHanca.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomol, nPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJa B XOJI€ KOJeOaHUN Ha yIIPYTOM MOJIBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanue BIHYKICHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAEHCaTopa C aMIUTUTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0OH COXpaHEHUs PHEPTUH B UACAIBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHnbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOINHOCTH IEPEMEHHOTIO TOKAa. AMIUIUTYIHOE W
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMTabHBIA TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOWJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Wneanvupiii Tpanchopmartop. IlpousBoiacTBo, mnepegauya U MOTpeOeHUE
AIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIEKTPOMarHuTHOTO FEHEpPaTopa.

BriHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENHM NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIIENOBATENIBHOM COEAMHEHWH PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CcTpoiicTBO 1 IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeIayuu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuUKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrNO TOKa 4Yepe3 MOCIEAOBATENbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 35eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMHM MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMacHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpAHEHHWS W JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJIH: OTpa)K€HHUE, MpeJoMJICHUE, HUHTepdepeHus U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IY4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAOIIEH CpeJIbl.

TexHUYecKue YCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmroienue oTpaskeHus U NpeioMICHHUs] MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepenninu u audpakiiui MEXaHUIECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBoiicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YaCTOTON KOJIeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)XCHHUE,
npesioMJIeHUE, MoJspu3auus, udpakuus, MHTephepeHIIus.

Oo6HapyxeHue nHPpakpacHOro U yIbTpadrOIETOBOTO U3ITYUEHUM.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, nPAKMUKyMm.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHEWHOE pacHpOCTPaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4yeyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHue n3zoOpaxkeHui B
iockoM 3epkaie. Chepuieckue 3epkaa.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npesnomMieHusl. OTHOCUTENbHBIA MOKa3aTelNb npeaoMiieHus. [10cTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JUIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pas3zena IByX ONTUYECKUX CPE]l.

Xona nydeit B mpusme. ducnepcusi cBera. CloxkHBIM cocTaB 0eloro cBerTa.
IBerT.

[lonHoe BHyTpeHHeEe oTpaxkeHHe. [IpenenpHbI yroa MoJHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobupatonie M pacceuBaromive JuH3bl. ToHkasg JsmH3a. DoKycHOe
paccTossHUE U ONTUYEeCKass CWIa TOHKOW JMH3bl. 3aBUCUMOCTb (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3BI OT €€ Te€OMETPUH U OTHOCHTEIHLHOTO
ITOKA3aTeNs MPEJTOMIICHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckod ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpuMepsl KiaccHyecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. udpakuuonHas peméTka. YcCIoBUe HaOMIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIPpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN amnmapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKINOHHAS peIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUsI CBETA.

Habnrogenue noHOro BHyTpEeHHEro oTpakeHus. Mojienb CBETOBOIA.

HccnenoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKE€HUM B JTMH3AX.

Mopenn MUKpocKoIna, TeJIeCKona.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeta.

N3ydenne 1upakimOHHON PEIIETKH.

Hab6mrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonasipusalnuu CBeTa.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUYEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3mepeHune nokasaress npeioMIeHUs CTEeKIa.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

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

[Tosryuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nrogenue nudpaknuu, nHTEp)EpeHInN 1 MOJIIpU3alii CBETa.

W3yyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue naTEpPEpEeHIINY JIAa3ePHOTO U3TyUCHUS HA IBYX IIEISAX.

HabGmronenune nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOM BOJIHEI.

[Tonydyenue criekTpa U3ITy4eHHUS] CBETOAMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHukd.  [locTtynatsi
CHeUalbHOU TEOPUH OTHOCUTEILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE
BPEMEHU U COKPAILIEHUE JITTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPrUel U UMITYJIBCOM PENSTUBUCTCKONW YACTULIBI. DHEPTHUs
MIOKOSI.



TexHuueckue yCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

YyeHndeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKynapro-6011060ii 0yanu3sm.

PaBHOBecHOE TEIUIOBOE W3NyueHHUE (M3JIydeHHE aOCONIOTHO YEPHOTO Teia).
3akoH cMmemienust Buna. 'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dorordpdext. Onpitel A. I'. CroneroBa. 3akonbl hoTodPderra. YpaBHeHHE
Ditnmrerina st ororddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B 4YACTHOCTH, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. BosHbl ne bpouns. Jlnuna BoiHb! 1e bpoiiis u
pasMepbl  00JaCTH JIOKQJIM3AlMU JBUXKYIeWcss dactuibl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka usmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPEIETEHHOCTEM
['eitzenbepra.

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

Hemoncmpauuu.

®oTo3dQdeKT HA yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTHU CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Monenb aroMa
Pezepdopaa.

[Toctynarel bopa. M3nydyenue u norsonieHue (OTOHOB MPH MEPExXoje aToma
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEMN S3HEPTUH ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenue JJIMHBI BOJHBI 1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

HaGmroienne IMHe4aToro cnekTpa.

HccnenoBanne CreKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosiHHoi Pundepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTh. Alnbda-pacnaja. DIEKTPOHHBIH M TO3UTPOHHBIM OeTa-
pacrnan. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnana. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusHUE paMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl DPa3BUTHUSA
AIEPHON IHEPIETUKHU.

Metonbl perucTpanuy U UCCIEA0BAHUS SJIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAIBHBIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CrangaptHor Mmoenu. KBapk-riatooHHas MOAENb aJpOHOB.

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

EnunHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa M TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (G oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue normioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHS acTpoHoMuUU. [IpUknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. I[IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJIbBI
KOCMHUYECKHX 00BEKTOB.

Metoasl aCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsi aCTPOHOMUS.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3MBI TJIaBHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCIENOBATEIBHOCTU. BHYTpeHHEEe cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boitonuu CoJiHIA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii I[Iyte — Hama T'amaktuka. Ilonmoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sapax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PEnTMKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoi. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOr0 HeOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpPEIeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3/BI.

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

Du3nYeCcKUil MPAKTUKYM.

Crnioco0b1 u3Mepenus (pU3NYECKUX BETUYHH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYeCKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOoTe3 (BbIOOp W3 pador,
OMMUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
Jab0paTopHbIe pabOThI, MPAKTUKYM).

O0o0marouiee NOBTOPEHUE.



O0o001eHne U cucTeMaTu3alus CoAepkKaHMs pas3ienoB Kypca «MexaHukay,
«MonekynspHas (pu3nKa U TEpMOJUHAMUKA», «IEKTpoAUHAMUKay, «Konebanus
U BOJHBI, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IIEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm w acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KApTUHE MUpPA, 3HAYCHUE ONMCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoit Teopuu, poib GU3NUECKON TeOpUu B GOPMUPOBAHUU TPEACTABICHUI
0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHS.

Mamemamuka: peuieHUE CHCTEMbl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTAapHBIX (QyHKUUN. [Ipu3Haku nomOOMSI TPEYroJIbHUKOB,
onpeiesIeHHe IOIAaU TIOCKUX (GUryp u oobéMa Ted.

Buonozcua: >nextpuueckue SBICHHUS B KUBOM Npupoje, KoseOaTelbHbIe
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKUM TPH IMPOU3BOJCTBE
AIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKaIoIIeH  cpesbl,
yIIbTPa3BYyKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKAs! CTPYKTYypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON pEIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eozpaghua: wmarnuTHple MOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTeNb, pajap, paluonpuéMHHUK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIfI arrapar, BOJIOKOHHAsA OIITHKA, COJTHCUYHAs 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHASA DOHEPICTHUKA 1 OKOJOTHYCCKHUE aCIICKThI ee Pa3BUTH.



I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTrbl OCBOEHUsS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOMIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3aLMU OCHOBHBIX HaIpPaBJICHUM
BOCIIUTATENBHON ESITENbHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(OpMUPOBAHHOCTh TPAXKAAHCKOM  MO3ZUIIMM  OOy4YalOIIeTrocs  Kak
aAKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTb B CaMOYIpPABJICHUUM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU ESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M MIPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIICHUWE K MHPY, BKJIIOYAs OSCTETHUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodeCcCHOHATBHON ACSITEILHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymieit nmpodeccun u pearTn30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIJIaHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAKOIIECH Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEILHOCTH SKOJOTUYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IPOIIECCE
W3yYeHUs] (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIET0BATEIBCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaTbiBaTh IJIaH PEMICHHs MPOOJIEMBbI ¢ YIETOM aHAIN3a UMEIOLIUXCS
MAaTe€pPUaAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSIM, OLIEHUBATH PUCKHU MOCIEACTBUAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajIbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnlie ucciienoBarenLCcKue JeHCTBUA:

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMHU TIOHATUSMU U METOJaMHU
bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIILCKOM M MPOEKTHOM
JeSITENbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IOMCKY METOJOB pemIeHHs 3agad (U3UIECKOTOo
COJep>KaHusl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS,;

BJIAQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX YIEOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh WX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYJIHPOBATh COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JeSITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWS MO0 (HU3MKEe B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

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

Pabora ¢ undpopmaunmeii:

BJIa/IETh HaBBIKAMHU MOJIyuyeHUs MH(pOpMaluu (U3HMUECKOrO COJEp KaHUS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalM3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOPMALUU Pa3TUYHBIX
BUJIOB U (DOPM NPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CpEACTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUS B Pa3IMuYHBIX (hopMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UENeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALINH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



OCYILECTBIATh OOLIEHWE Ha YpokaXx (U3UKM U BO BHE-ypPOUHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDIMKTHBIX CHUTyalluii W cMsrdarhb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTb W HCIOJIB30BaTh  IpEUMyIlEeCTBA  KOMaHIHOM WU
WHIUBUYAIBHON paOOThI;

BBIOMPATh TEMATUKY MU METOAbl COBMECTHBIX JIEHUCTBHI C YUETOM OOIIMX
HUHTEPECOB U BO3MOKHOCTEN KaXKIOr0 Y4JIC€HA KOJUICKTHUBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUSA MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUM, paCIIPEACIIATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBJISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  HpPOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  OBbITh
VHULMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYILECTBIIATh MO3HABATENIbHYIO JAESTENbHOCTh B
obnacti (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOM padOThl ¢ YYETOM HMEHOUIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciiupsTh ~paMKU  ydyeOHOro IMpeiMera Ha OCHOBE  JIMYHBIX
PEANOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HaBBIKAMM II03HABATCIBHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MpUEMBI pediIeKCMUu JJIi OLEHKH CUTyalluHM, BBhIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATHh PEIICHUA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E pPE3yJIbTAaTOB
JIeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mporecce AoCTHKEHUS JIMUHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOrPAMMBI I10
dbu3uke U1 YpOBHS CpeaHero oOmero o0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, MIPEAIOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

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

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIliexXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE J€HCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTUX, YYUTHIBATh €ro IMpPH OCYLIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATHI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSl YMEHUM

NOHUMAaTh POJb (GU3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COLMATbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (QPYHKIUH  (DU3UYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpHH B
dbopMUpOBaHNY TIPEJICTABICHHM O PU3NIECKON KapTUHE MUPA;

pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiel (u3nueckux Ten u
IpoleccoB (SIBIICHUM): HWHEpIMaNbHAas cUCTeMa OTcuéra, aOCOJIOTHO
TBEpIOE TEJI0, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAealbHbI ra3, TOUCUHbIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE IIPOLIECCHl M  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHUs,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCIIOBHUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BToporo
U TPEThero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MWMIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, UCIIOIb3YS
ocHoBHble mojokeHus MKT u 3akoHBl MoOJEKyIsipHOW (U3UKH U
TEPMOJUMHAMHUKNA (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEILIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUeEN TEMIOBOTO JABMKEHHS €T0 YacCTHUL, CBA3b JABJICHHS UACAIBHOTO
razda C KOHUEHTpPAaUHMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
Menaeneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIECcax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—KianeiipoHna;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUUYCCKUEC SBJICHHS, WCIOIL3YS
OCHOBHBIE TOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPHO3UINN SIICKTPUUECKUX
MoJIeil, IpU ATOM YyKa3biBas YCJIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa il ydacTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes i 31€KTpoIu3a);

OMKCHIBATH (PU3WYECKHUE TMPOILIECChl U SBJICHUS, HUCIOJb3YysS BEIUYUHBI:
nepeMeIIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CHUIIA,
MOMEHT CWJIbI, JaBJICHUE, NOTCHIMAJbHAsI DJHEPrusi, KUHETUYECKas
DHEPrUs, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CHJIa YIPYrOCTH, CHJIa TPEHHUS, MOIIHOCT,
DHEPrus B3aUMOJICHCTBUS Tena ¢ 3eMi€éil BONMM3KM €€ TOBEPXHOCTH,
SHEprusi ynpyroil gaedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
a0coJIIoTHas TeMmImepaTypa Tejia, padoTa B TEPMOJMHAMUKE, BHYTPEHHSIS
OHEPrus WACAIBHOTO OJHOATOMHOIO Trasza, paboTa HIealbHOro Tasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIoBOTO
JIBUTATEJIS; AJICKTPUUYECKOE T0JIe, HAIPSAKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaMpspKEHHOCTh TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ M B JUAJIEKTPUKE, TMOTECHIMAT 3JIEKTPOCTATHUYECKOTO TIOJIs,
pPa3HOCTh  MOTEHIMAJNOB, AJIEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C TMOCIeN0BaTeIbHBIM U
napasuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO OIS
KOH/JIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE YACTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIsl, HaPaBICHHOCTh
TeIIonepeaayu, 3JIEKTpU3alrs Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETUUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl TOJYYEHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUJE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBOJIbBI IO Pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
UCCIIEOBATENbCKON M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacy€THBIE 3aJa4yd C SBHO 33JaHHOM M HESBHO 3aJaHHOU
(¢u3nyecKoil MOJEIbI0: Ha OCHOBAaHMM aHalll3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll MoOJeNu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYJNbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MPH UCIHOJIb30BAHUM MAaTEMaTHYECKUX METOOB
pelIeHus 3a/1a4, TPOBOJUTH PACUEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOMABI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWN H3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TaKKEe UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJAa POCCUMCKUX H 3apyOEKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTIOIB30BAHNN, @ TAK)KE€ Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIEeCTBA;



MPUMEHSTh pa3lInuHble CIOCOObl padoThl ¢ MHpopManmen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTU, TPU TOM HCIOJIb30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHbIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKH U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUSI U UHTEPIIPETALIUN
uHbopMaIuU, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaNIM3UpOBaTh  MOJIydaemMylo  uHpopmanmuio U OIeHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCSA 3HAHWH, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENLHOTO  NPUOOPETeHHMs] HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PAbOT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATE MOTUBALUIO K Oyaymield npodhecCuOHAIBbHON AESITENbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.

K xonmy oOydenust B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpA, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JIEITEIBbHOCTH YEJOBEKAa U  JAJIbHEWIIEM Hay4yHO-
TEXHUUYECKOM Pa3BUTHU, 3HAUCHHE OMHUCATEIbHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENHLHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, poib (pusudyeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHUMN O
bu3nUecKoil KapTHHE MHUPA, MECTO (PU3MYECKON KapTUHBI MHUpa B OOIIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O IPUPO/IE;
pa3iuyath YCJIOBUS TMPUMEHUMOCTH Mojened (U3MYeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TOJISI, TApMOHUYECKHE KOIeOaHus, MAaTEeMaTUYECKUI MasSITHUK,
UJeaabHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKHE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIH KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa 1
KBAaHTOBOM MOJICJIN CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUST U 3aKOHBI JJIEKTPOAUHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsana, cuiaa Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIITEIHA);

aHaJTU3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOIIECCHI U SIBICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTedl [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOTO YHMCENI M DHEPTUU B SJACPHBIX PEAKIUAX, 3aKOH
PaJMOaKTUBHOTO pacnaia);

ONKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJIb3Ys BEITUUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIXKYILIAS CHUJA, WHIYKIUS
MarHdTHOTO TMOJIsl, MarHUTHBIM TMOTOK, cuja Amriepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJa CAMOUHIYKLIMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTHUIIbI, DHEPrus M HUMIIYyJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apsJl Alipa, SHEPTUSI CBA3U S/Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHHIA:
AIIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCTIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpudeckuii hdext (dpororddexr), ambda- u Oera-pacmambi
aep, ramMMma-usiiydeHue snuep, (U3MYeCKHe MPUHIUIBI CIEKTPaTbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTpOUTH M300paKeHUE, CO3/]TaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTHUKHU;

MPUMEHSThL OCHOBOIIOJIATalONMe ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSACHEHHS  (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUsI HEOSCHBIX TeJl, IBOIIOLUHM 3BE31] U BCelleHHOI;
MPOBOAUTL HCCJICAOBAaHUWE 3aBUCUMOCTEM (DU3NUECKUX BEJIMYMH C
HCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOW 3aBUCUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JAelaTb  BBIBOABI 110  pe3yjbTaTaM
VICCJIEIOBAHNS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIBHBIE IIOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: IIJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3YNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
cOOJII0IaTh IpaBuiia OE30MACHOTO TPyia IPU MPOBEIECHUHN HCCIIEJOBAaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOJENbI0: HAa OCHOBAHMM aHajlW3a YCJIOBHS BBIOUpPATH
(bu3nuecKkue MOJEeN, OTBeYarolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
P HUCIIOJIB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIINUXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemarh KadyecTBEHHBbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWN H3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAKKEe WHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

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

aHaJIM3UPOBATh M OLICHUBATh MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBS3aHHOM C (PU3MYECKUMHU TNpOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPE/ICTABICHUN O palliOHAILHOM
MPUPOAOIOIb30BAHUN, & TAKXKE PasyMHOM HCIOIb30BAHUU JOCTHXKEHHM



HAayKM M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00IIIeCTBA;

IPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popManuen (GpU3nIecKoro
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKU U MPEbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HABATEIIbHBIC YMEHMUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUHW B Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJAJ KaXkJ0ro U3
YYaCTHHKOB T'PYMIIbI B pEHIEHUE PacCMATPUBAEMON TPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IIO3HAHMSI ITIPUPO/IbI
1.1 Hayunslii MeTOA O3HAHUS IPUPOLBI 6 1
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10 1
2.3 Craruka TBEpAOIO TENa 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 2
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
32 Tepmoannamuka. TeroBble MallIMHbI 20 1
313 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 )
Mepex0/1bl
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpUYEecKoe moie 24 1
4.2 IToCTOSTHHBIN 3IIEKTPUYECKUN TOK 24 1




4.3 Toku B pa3nuyHbIX cpenax 6 1
Hroro no pazgeny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
5.1 | Du3nYeCKUil MPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpemst 10 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 15 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MarnauTHoe nosie 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 2
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojieOaHus 10 1
2.2 DNEeKTPOMarHUTHbBIE KOJIEOaHUS 15 1
3 MexaHn4yeckue U dJIEKTPOMArHUTHBIC 10 1
BOJIHBI
2.4 Onruka 25 2
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OchnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM Tyanu3m 15 1
4.2 ®dusuka atoma 5 1
43 ®du3nka aTOMHOTO SIpa U AIEMEHTAPHBIX 5 |

YACTHIL




Hroro no pazneny

25
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazgeny 12
Pazzea 6. PU3HNUYECKHAN MPAKTUKYM
6.1 ‘ DuU3nYECKU MPAKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEP>KAHUS U OTIbITa 15 )
) JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 15 16




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kimace/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe od1iecTBo «M3aaTenbcTBO
«IIpocsemenue»

» dmsuka, 10 krace/ KacesiaoB B.A., O61IecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA

®uzuka. Yrinyonennsiid ypoenb. 10—11 kiaccel : pabouas nporpamma K JUHUU
YMK B. A. KacbksiHoBa: yuebHo-MeToinueckoe nocodue / B. A. Kacbsinos, U. I,
BnacoBa. — M. : Jlpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

http :// school - collection . edu . ru / - equnas komiexius [{OPos
https://fipi.ru/ege - deaepanbHbIil HHCTUTYT NEAaroruuecKuxX N3MEpeHH
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