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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOXEHHH U TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHOM mporpammsel, npeacraBieHHbx B OI'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ ®enmepainuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpenenser 00s3aTeIbHOE MPEIMETHOE COICpIKAHNE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH  OO0YyYarOUIUXCA.
[Iporpamma no ¢Qusuke maét mOpeacTaBiIeHUE O LENAX, COJEpPKaHUH, OOuIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPEeCCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHUE YCIOBHM s
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS OoOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUPyeMble pe3yJIbTaThl
OCBOEHUS Kypca (M3UKU Ha YPOBHE CPEIHEr0 00I1ero 00pa3oBaHus: JUUHOCTHBIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IO0JOTUYECKONM OCHOBOWM [1Jisi pa3pabOTKM TpeOOBaHU K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJabTaTaM OOyYaloIIUXCs, OCBOMBIINX
nporpaMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yI1yONE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1E€ATEIbHOCTHBIA MOIXO/.

[Iporpamma no pu3rKe BKIIOYALT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca (UMK Ha yriayOiaéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 10 To1aM 00YUeHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBINM XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3UKH JIJIS1 COCTABJICHHS CBOMX PaO0YHX IpOTrpamM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBICT BO3MOXKHOCTH IS  peaj3allii  Pa3IUYHbIX METOJUYECKHIX
MOJXO/IOB K TMpPENoJaBaHnio (U3UKU HA YIIIYOJIEHHOM YPOBHE TpPH YCIOBUHU
coXpaHeHUs 00s3aTEHHOM YaCTH COJIepKaHUs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOABI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yomui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKUE 3aKOHBI



JeXaT B OCHOBE TMPOIECCOB W SIBIICHWN, HW3Y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OMNpENeIHIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHsS] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 MO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pPSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOESHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B coOTBeTCTBMM C HEW Marepual Kypca (HU3HKU
o0beMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeAIonaracT HCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpodIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc puzuku yriny0iaEHHOTO ypoBHS
MPEANOoJaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUH U COBPEMEHHBIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEIEHUS HJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKkke OO0CYXICHHS
npo6JieM pallMOHAIBHOTO MPUPOOTNIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cofiepKaHusl MPorpamMmbl MO (PU3MKE JOHKHO OBITh IOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g Ggu3nku peanuzamus 3THX
IMPUHIIMIIOB 0a3UpPyeTCsl Ha UCMOJIb30BAHUH CAMOCTOATENIBHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYIOIEro ¢akropa ydeOHoro mporecca. s yriyO0iaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHUYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI IPU HM3YYEHHH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crnocoba peanu3auudud (U3MUECKOro TMpakTUKyma. B mepBom ciydae
MPaKTUKYM mpoBoAuTcs 160 B kKoHie 10 u 11 xmaccoB, mubo mocie mepBoro u
BTOPOTO TMOJIYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmocod — 3T0
UHTErpanus paboT MpakTHKyMa B CHUCTEMY JIa0OpaTOpPHBIX pPaboT, KOTOpbHIC
MPOBOJAATCS B Mpoliecce u3ydeHus paszzaena (temsl). I[lpu sTom moa pabGoramu



IIPaKTUKyMa MOHUMAETCSI CAMOCTOSITENIbBHOE HCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme mno @uuke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paToOpHBIX paboOT M MpakTUKyMa MpeICcTaBiIeHa €IUHBIM TepeuHeM. Bridop
TEMATUKU U1 3TUX BUJOB YUYCHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBISAETCA
y4aCTHUKaMHU 00pa30oBaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHMUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIJICHHE OOYYAIOIIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], HUCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIMYMH U TMOCTAHOBKY
OIBITOB TI0 MPOBEPKE NPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM myi pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 33Ja4 C SIBHO
3aJJaHHOW W HESIBHO 3aJaHHON (DPU3MUECKON MOJENBIO, MO3BOJISIIOIINE MPUMEHSTh
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl IPUMEHEHHUE 3HAHUM U3 Pa3HbIX pa3ieiioB. /[ KayecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBACHEHUE/NpPEJCKa3aHhe MPOTEKAHUs
¢u3nyecKux SBJICHUNA M MPOLIECCOB B OKPY’KAIOIIEH XKU3HHU, TpeOyromue BbIOOpa
(bU3HYECKON MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHallbHO-
TEXHUUYECKOMY OO€ecleyeHHI0 Yy4eOHOro mpouecca Kypc (U3MKH yriayOiaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE [ BBIMOJHEHUS YKa3aHHBIX B MpOrpaMMme II0
(GU3MKEe YYEHUUECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBHHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECNEYMBAET IOCTAaHOBKY
NEPEUYNCICHHbIX B TMporpaMMme 1o (PU3MKE KIIIOYEBBIX JAEMOHCTpAUUWA s
UCCJIENOBAHMUS  M3Y4YaeMbIX  SBJIEHUHW M  MPOLECCOB, HMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00Opy/IOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydawommxca. TemaTHyeckue KOMILIEKThI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIEC [U(POBBIX JIAOOpATOPUIA.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IeEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOydYalomMXcd K HaydYHOMY
U3YYEHUIO TPHUPOABI, PA3BUTHE WX HHTEIUIEKTyaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;



(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMsSI KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCMOJIb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeJbCTB;

dbopMupOBaHHE TPEACTABICHUNA O POJIM (PU3MKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cepax Oymyiein
npo(hecCHOHANBFHOM  JIeATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOATOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HaIPaBJICHUH.

JlocTmxeHne 3TUX lenei o0ecrednBacTCsl pelIeHHeM CIEIyIOMNX 3a7ad B
npoliecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

NpUOOpETEeHNE CUCTEMBI 3HAaHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpWsX,  BKIIOYas  MEXaHUKy,  MOJCKYJISpHYI0O  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPOPHU3UKU;

(GopMUpOBaHKE YMEHUHN NPUMEHITh TEOPETUUECKUE 3HAHUS JIIs1 OOBICHEHUS
Gu3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MOBCEIHEBHOM JKU3HU;

OCBOGHHE CIIOCOOOB PEIICHWs Pa3lIWYHBIX 3aJad C SIBHO 3aJaHHOU
busznyeckoil MoneNblo, 3a/1ad, MOJAPa3yMEBAIOIIMX CaMOCTOATEIHHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
MH)XKCHEPHOTO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUSA Ha OKPYXKAIOIIYIO CPEY;

OBIIQJICHNE METOJAAMH CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiM3a M MHTEpOpeTauud  HHpOpMaIuH,
OIpe/IeNICHUs IOCTOBEPHOCTHU MOJYUYEHHOTO Pe3yJIbTaTa;

CO3/IaHME€ YCJIOBHUU /Il Pa3BUTHS yYMEHHH MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETHHOCTH;

pa3BuUTHE HHTEpeca K cpepaM MpodeccCuOHANbHON NeSTEIbHOCTH, CBSI3aHHOM
¢ (PUBHUKOM.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3uka» Ha YpPOBHE CpEAHEro OOLIEro
oOpa3oBaHus BbIOMpaeTcs OOYyYarOUIUMUCS, IUIAHUPYIOLIMMU TPOJOHKEHHE
oOpa3oBaHuUs M0 CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUII.

Ha u3ydenne puzuku (yriyO0nEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcst 340 yacoB: B 10 kinacce — 170 yacoB (5 yacoB B HeNEI0),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
OPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NOpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HWHAMBHIYaTIbHBIX
O0COOEHHOCTEM 00yJaroIUXCsl.



COJAEPKXAHUE OBYUYEHUA
10 KITIACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsI Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOpus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(pOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuH  (abconroTHas U
OTHOCHUTEIIbHA).

MonenupoBanue (HU3NIECKUX SBICHUN W MPOIECCOB (MaTepuaibHas TOYKA,
abCOJIOTHO TBEPAOE TENO, WAealbHAs >KUIKOCTb, HJICANbHBIN Ta3, TOUYECYHBIM
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOpHs.

Pons m mecto ¢u3uku B (GOPMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoH naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NMYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWXKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CrnoxeHue nepeMeIeHuil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YTJOM K TOPWU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHU U MX TpaduKu.

KpuBonuHeitHoe  aBvkeHUe. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPY>KHOCTH. YTJOBas MU JUMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.



[lenTpocTpeMuTeibHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNIEpPEAAyH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCYETA, WILTIOCTPALUsl KHHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnmroctpanys npenesbHOro Nepexoia U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHue Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
TeJia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAEIICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHre  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOIM 1Ta0OPATOPHH).

W3yuyenue nBWXKEHHS Tena, OpOIIEHHOro TOopu3oHTanbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

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

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus KOHMYECKOTr0 MasTHHKA
OT €ro napamMeTpoB.

Tema 2. /lunamuxa.

[lepBbii 3akoH Hprorona. MHepumaneHble cuctemsl oTcyéra. [IpuHnmn
otHocuTenbHOCTH ['anunes. HewHepimanbHble cUCTEMBI OTCUETa (OMpEAEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuumn cynepno3unmum Cuil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbBIX TOYEK.



3aKOH BCEMHPHOI'O TATOTEHUS. OKBHBAJIEHTHOCTh TI'PABUTALMOHHON U
WHEPTHOM MAaCCBI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHMSI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MmupoThl. JIBHXKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokos. Koa¢pduuuent tpenus. Cuna conpoTHBIEHUS NpPHU JIBUKEHUM Tejla B
XKUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuina Apxumena.

TexHHU4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIUITHHUKHY,
JBUYKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMI OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacCcel C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TeIly CHI €
IIPOU3BEEHUEM MACCHI TeJla HA €r0 YCKOPEHHE B MHEPLUAIBLHON CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOZHUKAIOLUX B pE3yJIbTaTe B3AUMOCHCTBHUS TEII.

M3mepenne Macc 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOABEME U MA/ICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPH JBM)KEHUHM OpyCcKa MO0 HAKJIOHHOM
MJIOCKOCTH.

[TpoBepka rHUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBHXKEHHS Opycka I0
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €ro MacChI.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAKOIIHUX B INPYXUHE U
pEe3UHOBOM 00pa3Iie, OT ux aedopMarium.

N3yyeHue NBUKEHHUS CUCTEMBI Tell, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
NETKuit OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYUHE YIIIOBOTO Koddduimenta
3aBucuMocTu Fp (N).

HccnenoBanue nBHkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yuyeHue nBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AOcomotHo TBEpAoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaieHus. [lmedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcnoBust paBHOBECHS TBEPAOIO TENA.

YcroiturBoe, HeyCTOMUKNBOE, O€3pa3TunYHOE paBHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE IIPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIA KPaH, peMIETUYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PaCUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuxe.

HMMnynbc MaTepuaabHON TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiysibC CHIIBI M U3MEHEHHUE UMITYJIbCA TelA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT umnysbca MaTepUalIbHOW TOYKM. lIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX.

PabGorta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTb CUIIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHUIMaIbHBIE W HENOTEHUMAJbHBIE Cuibl. [loTeHnmanbHas >HeEprus.
[ToTenmanbHas 3Heprus ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEpPrus Tejla B OJHOPOJHOM I'paBUTAlMOHHOM Imose. [loreHnumansHas sHeprus
TeJla B IPaBUTALMOHHOM I0JIe OJHOPOJHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHMYECKast CKOPOCTh. TpeThbsi KOCMUYECKAst CKOPOCTb.

Cs3b pabOThl HEMNOTEHUHUAIbHBIX CHJI C H3MEHEHHEM MEXaHU4EeCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyinn 17 WMICAUIBHOM KUIKOCTHM KaK CIIEIICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckne yCcTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHUCTOJET, THPOCKOM, (PUIYpHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpayuu.



3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHre MOIITHOCTHU CUJIBL.

W3MeHeHue 3HepTuu Tea MpU COBEPILICHUU PabOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM IMOTEHLUHAIbHOW SHEPrud MpH
JICVICTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHne nMmmyJsibca Telia o TOpMO3HOMY MYTH.

N3mepeHue cuilbl TITH, CKOPOCTA MOJEIH SJIECKTPOMOOUIS M MOIIHOCTH
CHUJIbI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKON YHEPTUHU TEJIa [0 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMATIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWIBI TPEHHS TPHU JABIXKCHHHM Tella MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KMHeTnyeckorn Tteopuun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JBWKCHHUSI W B3aUMOJECHCTBUS 4YacTUL BellecTBa. Moaenu CTpOEeHUs TIa3oB,
KUJKOCTEH U TBEPIBIX TeN M OOBSCHEHHE CBOICTB BEIIECTBA HAa OCHOBE ITHX
Mozeneii. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBo BeriecTBa.
[ToctostnHass ABoranpo.

TennoBoe paBHOBecue. TemmepaTypa u cmocoobl e€ u3mepenus. Illkama
temneparyp Llenbcusi.

Mogenp ueanbHOTO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasza JABWKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C JIPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B
UJCaIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPEICTAaBICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBA3p  MEXIy JaBJICHUEM U  CPEAHEW KUHETUYECKOW DHEprueu
MOCTYNATEILHOTO TEIJIOBOTO JABUKEHUS MOJEKYJ HJICAIBHOrO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HICAITBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMITEpaTyPhl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETUYECKOU SHEPTUEH MOCTYNATENBLHOTO TEMJIOBOTO JABUKEHUA €€ YaCTHII.

TexHuYeCKHue YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTydeHne HaHOMaTePUaJIoB.

Hemoncmpayuu.



Mopenu nBuKeHns 4aCTHLl BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddys3ust sxkuaKocTe.

Monaens onbita llITepHa.

[IpuTsKeHUE MOJIEKYI.

Mopenu KpucTamIm4ecKuX pemeToK.

HabGnronenue u ricciieqoBaHUE U30ITPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccenmenoBanne 1mporecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXITY TOPSYE U XOJIOAHOU BOJOMA.

W3yyeHue H30TEpPMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BaAHUE
1udpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yyenue n3006apHOro mpoiecca.

[IpoBepka ypaBHEHUST COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JJIA
TEPMOJMHAMUUYECKON CUCTEMBI. BHelIHUE 1 BHyTpeHHUE nTapaMeTpsl. [lapamerpsl
TEPMOAMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUs BEIWYWH, ONMHUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CaMOIPOW3BOJIBHAS — pelaKCalys
TEPMOAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHMM:
ypaBHeHHe MenaeneeBa—KianeipoHa u BbIpaXeHUE ISl BHYTPEHHEH JSHEPTHH.
YcnoBus MPUMEHMMOCTH 3TOM MOJENIN: HU3KAasl KOHIIEHTpaUusl 4acTHUL, BBICOKHE
TEeMIIEpaTypbl. BelpakeHue Uit BHYTPEHHEW DHEPTUU OJHOATOMHOTO MEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJMHAMUKe. Boruucnenue padboThl 1o rpaguky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKON  cucTteMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIUIONPOBOHOCTbD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. Temno€éMKoOCTh Tenma. YHAenbHas H  MOJIIPHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHME Maiiepa. YaenbHas TEIUIOTa CrOpPaHUs
tornuBa. Pacu€r KonuuecTBa TemiuoThl mpu  Teruionepenaude. I[lonstue 00
aauabaTHOM TIpoliecce.

[lepBblii 3aKOH TepMOAWMHAMHUKU. BHyTpeHHsAss osHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.



Bropoii 3akOH TEpPMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanadara. AGCONIIOTHAs TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKM [Ji1 HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TI€pe/IaTh TEIUIOTY OT 00Jiee XOJIOJHOro Tena K 0osiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne gerctBus TeroBbix MamuH. KIT/I.

MakcumansHoe 3nauenue KII/I. Huka Kapho.

DKOJIOTUYECKUE ACTIEKThI MCIIOIb30BaHUs TEIUIOBBIX ABUTaTenel. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IPOLIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpPHBIA JABUTATENN, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATYp, YTUIM3AIUSA «TEIUIOBBIX» OTXOJIOB C
UCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOTO TOTLTMBA JIJIs
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUU.

Hemoncmpauuu.

N3meHnenue Temneparypsl pu aanadaTtuyeckoM pacIlIupeHuN.

Bo3aymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnadbaTHOro Npouecca.

KoMmnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BEILIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

N3yueHne B3aMMOCBA3M DHEPTHH MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbl KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Pazoevie nepexoowvl.

[TapooOpazoBanue u KoHjaeHcanus. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllleHHbIE W HEHAchIIEHHblE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTD.

Tépnoe Teno. Kpucrammmueckue n amopdubie Tema. AHU30TPOIHS CBOWCTB
kpuctayuioB. [lnmaBieHne W Kpuctaidzaiusa. YJeJbHas TemioTa TUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.



TenoBoe pacuupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JTUHEHHOE
pacmupeHre. AHTapPMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MIPUYNHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEXOIAX.

VYpaBHeHue TersIoBoro OanaHca.

[ToepxHocTHOE HaTsDKeHHE. K03(hUIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenus. J{aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTEepUaIbI.

Hemoncmpauuu.

TemnmoBoe pacmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.

Kanumisipasie aBiIeHUs.

Mopen HEHbIOTOHOBCKOM KUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunasr nepopmarmii.

Hao6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKa MacChl MapoB B
MOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKCHMUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anusi Ten U €€ MPOSIBICHUS. DJNEKTpuyeckuil 3apsa. J[Ba Buma
ANEKTPUYECKUX 3apsaaoB. [IpoBOAHUKH, JHUAJIEKTPUKA U MOJYHIPOBOJHHKHU.
DNEMEHTApHBIM ANEKTPUYECKUN 3apsii. 3aKOH COXpaHEHUs DJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

OnekTpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUE 3apsibl.



Hanpsok€unocts  snexTpuueckoro  moinsa.  [IpoOuenii  3apsn.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOro nojisi. OAHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTrO IMOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSXKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOrO TMOoJjs (Kak OJHOPOJHOTO, TaK H
HEOHOPOJIHOTO).

[IpyHLIMT CyNIEpNO3UIUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losme paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN HaOpsHKEHHOCTH 3THX TOJIEH U
DKBUITOTEHIHMAIBHBIX ITOBEPXHOCTEN.

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

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH ILIOCKOTO
KOH/JIEHCATOpA.

[TapannensHoe coenMHEHNE KOHIeHcaTopoB. [locienoBarenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxKeHME 3apsHKEHHONW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHME IIPOLIECCHI: DIEKTPOCKOIL,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MIJIEHUE 3JIEKTPOIpHOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu.

VY CTpoNCTBO 1 MPUHLMI IEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSIKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3APSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DnexTpocTaTHyecKas 3amuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsnka 1 pa3psaka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

OneHka cui B3auMOZIENCTBUS 3apSKEHHBIX TEJ.

HabGnrogenue npeBpaiiieHus SHEPTUH 3apsHKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANOIA.

W3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.



Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsIKEHUS ) pu
MOCIIEIOBATELHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuyeckuil mok.

Cuna Toka. [ToCcTOSIHHBIN TOK.

YcioBusi CymiecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hammpsokenune U u O1C £ .

3akod OMa /U1 ydacTKa MEIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAW MONEPEYHOTO CECUCHMUS.
VY 1esbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBIE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xxoyns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pes3ucrope.

OJC u BHYTpEHHEE CONPOTHBJIECHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpgeHcarop B 11ernu noCTOSSHHOTO TOKA.

TexHH4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jlemoncmpayuu.

N3mepeHre cuiibl TOKa U HaIPsHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA OT HANpSDKEHUS JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBIIEHHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Tpsimoe n3mepenue I/]C. KopoTkoe 3amMbIkaHuE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanne pa3sHOCTH MOTEHIHUAIOB MEXKAY IMOJIIOCAMU HCTOYHHKA TOKa
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mepenue yaeapHoro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaIlpsKEHUS IS JIAMIIbI
HaKaJIMBaHUSI.

YBenuueHue npejiesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.



HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIAY MOJIOCAMHA MCTOYHHMKA TOKa
OT CWJIBI TOKA B IIEMN.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTh  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTbH COIPOTUBIICHHS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[1omynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnexTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: TIa30pa3psaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAMON, CBETOJIMOM, TajbBaHHMKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTh CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

CpaBHEHHE TPOBOAMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue amextposusa.

W3mepeHnne 3apsiga OJHOBAJIEHTHOIO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TeMIepaTyphbl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THOJIA.

Du3nvecKuil MPAKTHKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETMYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TPOBEPKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,



OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUEeHHYECKHH  IKCIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

Me:xnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvle noHAmMUA, C6A3AHHbBIE C UFYUEHUEM MEMO008 HAYYHO20
nO3HAHUA: SIBICHUE, HAY4YHbIM (akT, rumoresa, (pusmyeckas BeIUUYUHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHWH. JluneilHas QyHKIuS,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BeKTOopsl 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonozua: mexannueckoe ABWIKEHUE B KUBOU mpupoie, auddysusi, ocMoc,
TEIJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaloleH Cpe.bl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpPHAsh Macca, MOJIYyYEeHUE HAaHOMATEpHAJIOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOLUAIMS, TaJbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHoCcTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOW XOJOIMWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJlyYEHUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noae.

BzauMmonaelcTBHE MNOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.



MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AMmnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBU>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cuibl JlopeHna.

MarnuTtHoe none B BemecTse. PeppOMArHETHKY, ITapa- U JUAMAarHETHKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: IPUMEHEHHE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTEP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptuHa 7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrnHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JNEUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO IOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne n1eMCTBASI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
uaaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHWTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuyeckoe none. Toku Dyko.

OJC uHAYKUMM B NMPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka WMHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MHAYKIHUOHHAS
I€4Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3eMuIH.

Hemoncmpayuu.



HaOnronenue siBneHus 3JeKTPOMarHuTHOM HHAYKIUU.

UccnenoBanne 3aBucumoctd IJIC MHAYKIMUM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.

IIpaBuno Jlenua.

[TameHre MarHuTa B aJlOMUHHAEBOM (MEIHOMN) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHUK OT CKOPOCTH M3MEHEHHS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHnas cucrtema. CBOOOIHBIE KOJICOAHNUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAaHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammumutyna u (dasza koneOaHuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMILTUTYJIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrora konebanwil. Ilepron ManbiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kojaebanusx. BeiHyX/1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHMe 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaudeJid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIeOaHU rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH01a CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanue kojeOaHWN Tpy3a Ha MACCUBHOM MpYXHHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPHU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

Hab6mronenne pe3onanca.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBU)KEHUS TeJla B X0/I€ KoJIeOaHUI Ha yIIpyroMm MojABeECe.

M3yyeHue nBMKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOMIUX KOJIEOaHUM.

HccnenoBanue BoIHYXKICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KoOJIOaHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsa KOHAEHCATopa C aMIUIMTYJO0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SJHEPTUH B UACATBHOM KOJEOATEIbHOM KOHTYpE.

3aryxaromue JJIEKTPOMATrHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHUS MpU PA3IMYHOM (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansublii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTPeOICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHUYecKue yCTPOIMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXalOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHYX/I€HHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHJEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPopMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomol, nPAKMUKyM.

Nzyuenue tpancpopmaropa.



HccnenoBanre NEPEMEHHOIO TOKAa 4YEpe3 MOCIEAOBATENbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO PE30HaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHblE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HMX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, HMHTephepeHIus U
nudpaxims.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEIBL.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoOiICTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaXXE€HHE,  IPEJIOMIICHHUE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

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

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPeJIbI.

TexHHUYecKue yCTPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusp,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OOpa3zoBaHuE U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpaskeHus: U NpeoMIICHHUsI MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepennnu u qudpakiinid MEXaHUIECKUX BOJIH.

AKYCTHYECKUIN PE30OHAHC.

CBoiiCcTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJIeHUE, MoJsspu3auus, Judpakuns, UHTephepeHIIHs.

Oo6HapyxeHue nHYPaKpPacHOTO U yIbTPAPUOTIETOBOTO U3ITYUCHUMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacpocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE paclpOCTpaHEHUE CBETa B OAHOPOJHOW cpene. Jlyu csera.
To4yeuyHbIll HICTOYHUK CBETA.



OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

ITpenomiieHue cBeTa. 3aKOHBI ITPETOMIIEHUS cBeTa. AOCONIIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [IocToSHCTBO 4acTOThI
CBE€Ta M COOTHOULICHWE JUJIMH BOJH IPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
yepe3 IpaHully pasziesia AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ducnepcust cera. CiioxHBIA cocTaB O€lI0ro CBETa.
IBer.

[TonmHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTpaXKEHUS.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosiHUE M OINTHYECKas CHJa TOHKOW JHMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepruyeckoil JMH3bl OT €€ N€OMETPUM U OTHOCHTEIBHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuyeckol ocu. IloctpoeHne wu3zo0pakeHUH TOYKM M OTpe3Ka MpsSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromas crnoco6HocTs. ['1a3 kak ontuyeckas
cUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMyMOB M MHUHUMYMOB B HHTEp(QEpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIaCCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HAOIIOCHUS
IJIABHBIX ~MAakCHMyMOB TIpM  [aJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN armapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAs! ONTHKA, TU(PpaKklIMOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIeHUs CBETa.

Habmtoienue noaHoro BHyTpEHHETo oTpakeHusl. Moiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB YE€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerne natepdepeHIny cBeTa.

HabmoieHue 1BETOB TOHKUX IIJIEHOK.



Hab6mronenune nudpaxium crera.

N3ydenne 1uppakimOHHON PEIIETKH.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HabGnronenue nucnepcuu ceera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHne NoJIAPOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSOKEHUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaAKMUKyM.

N3mepeHne noka3aresns MpeioMIEHUs CTEeKIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BeliecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

H3mepenne poKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tomyuenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMNYECKUX CUCTEM.

Habnronenue nudpaknuu, nHTEpPEpEeHINN U MOJISIpU3aIii CBETA.

W3yyeHue noyisipu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3ydenne unTepdepeHIm Ja3epHOro 3IyuyeHus Ha JIByX LIEJIsX.

HabGmronenune nucnepcun.

Habmonenue u uccienoBanue Au(ppakiiioHHOTO CHEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue cnekTpa U3Iy4eHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIHOHHOM
PELIETKMY.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CHEeUaIbHOU TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanusi  JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILCHNUE JUIHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOSI.

TexHU4ecKue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YaCTHLL.

YyeHndeckuil 3KCIIEPUMEHT, J1a00pATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMOyJbCa MW DHEPIUM  PEISATUBUCTCKUX 4acTull (IO
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. KopnycKyaapHo-601H0801 0YaIu3M.

PaBHOBeCHOE TeIIOBOE M3JIydeHUE (M3IydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

®oToHBI. DHEPrUs U UMITYJIbC (POTOHA.



dorordpdext. Onbitel A. I'. CronetoBa. 3akonbl hoToddderra. YpaBHEHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanunay porosaddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [aBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpakawllyto mnoBepxHOocTh). Onbitel I1. H.
JleOenena.

BosHOBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jlnuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyLIelca dactuubl. KopmycKyispHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTaIIaX.

Cneunduka usmeperuii B Mukpomupe. COOTHOIIEHUSI HEONpeeIEHHOCTEN
['eitzendepra.

TexHH4ecKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTOMATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO.

Jemoncmpayuu.

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poTO3PdeKTa.

HccnenoBaHnre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYOPOBOJHHKOB — OT
OCBEILICHHOCTH.

Ceeroguop.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hccnenosanue potopesucropa.

N3mepenne nocrosiHHoM [Inanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO] OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOoeHUs aroMma. I[lnmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MPHU MEPEXo0jie aToMa
C OJTHOTO YPOBH$ dHEPTMU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE M BBIHYXKJICHHOE M3JlydeHue cBeTa. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabOmronenne MMHEHYATHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanue CreKTpa pa3peKeHHOT0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.



Tema 3. Du3uka amomnozo A0pa u 31eMeHMAPHLIX YACHUY,.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. N30Tomnsl.

PanunoaktuBHOCTh. Alnbda-pacnaja. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacnan. ['amma-nu3nydeHue.

3aKkoH paJAMOAKTUBHOTO pacnaga. PagnoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4CHHs. BiusHUe palOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI QOoH n3inydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sifipe. Snepubie cuibl. Jlegekt Macchl siapa.

SAnepusie peakiuu. Jlenenue u cunrtes saep. SAnaepusie peaktopsl. [Ipodaemsr
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJCUCTBUSA. bDapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CrangaptHor Moenu. KBapk-riarooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CraHmaptHol Mojenu. TéMHas marepust U TEMHas
SHEPrUsl.

EnunHcTBO Qusnueckoit KapTUHBI MHPA.

TexHuyeckue yCcTpoicTBa U TEXHOJIOTHUYECKHE MTPOLIECCHI: TO3UMETP, Kamepa
BunibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanue painoakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3ydeHnne noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3zgea 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU JUISI OOBSICHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHnasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTH. BHYyTpeHHEE CTpOCHHUE
3B€311. COBpeMEHHBIEC TIPEJCTABICHUS O MPOUCXOXKACHUU U dBoitonuu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.



Mneunbiii Ilyte — Hama [Namaktuka. Ilonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimmmpenne Beenennoit. 3akon Xa06sa. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIa30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUMN JJIs1 ONpPENETICHUS MOJIOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/usg (CeBEepHOro MOJIyIIApUs U SIPKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TIUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

Pu3nyecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEIMYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHUN, HUCCIEHOBAHUA  3aBUCHMOCTEU
(u3MYEeCKUX BEIUYMH, NPOBEPKA MNPEMJIOKEHHBIX THIOoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maroIee MOBTOPEHUE.

O6o0uIeHne U cucTeMaTu3alus CoJep KaHusl pasliesoB Kypca «MexaHukay,
«MonexynsipHast pu3nuKa U TEPMOAMHAMUKA», «DNEKTpoaAuHaMuKay, «Konedanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas
busnka», « IEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponp ¢u3uku u acTpOHOMHUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ndecKkoil Teopuu, posib GU3MIECKON Teopruu B POPMHUPOBAHUU TPECTABIICHUIN
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpPa B OOILLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABIECHUNA O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCSA C YYETOM COJNEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEM 00068 HAYUHO20
nO3HAHUA: SBICHWE, Hay4YHbIA (DaKT, rumotesa, (uU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMbl YpPAaBHEHHMU. TpPUrOHOMETpHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYrOJHLHUKOB,
OIpe/IesIEHUE IO U IIIOCKUX PUryp U 00BbEMa Tell.

Buonozua: >nextpuueckue SBICHHUS B KUBOM Npupoje, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKUM ITIPH INPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIIEH  Cpensbl,
yIbTPa3BYyKOBasi JMATHOCTUKA B MEIWLIMHE, ONTUYECKHE SIBICHUS B JKHUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKAsi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJIN3.

T'eocpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepEeMEHHOrO0 TOKA, MHAYKIMOHHAs Ieyb,
JIMHUAW 3JIEKTpoIepeaad, 3JIEKTPOABUTaTENb, pasap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, /ICpHAsl JHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPASOBAHMAJIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mpenmera «Duzukay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKIECHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPasKIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPAXKAAHCKOM  MO3UIIMM  OOydYaloIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Y4YacTBOBaTh B CaMOYIPAaBJICHUHM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU ESITEIBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI M IIEHHOCTH, B TOM
YUCJIE B ACATEIBHOCTH YYEHOIO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO Oy IYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHUWE K MHPY, BKJIKOYAs OCTETHKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:

e HHTEpEC K pa3nuyHbIM cepaM MpodhecCuoHaNbHON NeSTEIBHOCTH, B TOM

YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HAHHBINA BRIOOpP Oymymiel mpodeccuu U peann30BbIBATH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nactu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble JelcTBUSA
ba3oBble Jiornueckue AeMcTBUA:

CaMOCTOATENbHO  (OopMyIHMpoOBaTh U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh TENU JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTYOKCHUSI,

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTEPHUATbLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OIEHWBATh COOTBETCTBHE
pe3yIbTaTOB IIEJISIM, OIEHUBATHh PUCKU MOCIIEICTBHI JI€ITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEN, KIIOUEBBIMHU MOHATUSIMU U METOAaMU
buznyeckoil HayKu;

BJIAJE€Th  HaBbIKAMU  Y4YEOHO-MCCJIENOBATEILCKOM U MPOEKTHOM
NEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIep>KaHusl, IPUMEHEHHIO PA3JIMYHBIX METO/IOB MO3HAHUS,



BJIQ€Th BUAAMH JCSITEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTYyallUiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/aauy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHusd, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHaAJIM3UPOBAaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBAThH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCJIOBHUSIX;

CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIE 3alaud B 00pa3oBaTEIbHOI
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HAHMUS MO0 (U3MKE B MPAKTUUYECKYIO 0O0JacTh
KU3HEICSATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(pOpManuu (PU3HMUECKOTO COJEpKaHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOHUCK,
aHalIM3, CUCTEMATHU3ALMI0 M WHTEPHPETALHI0 MHPOpPMALUU Pa3THYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX U  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMaIMd M UENEeBOM ayAUTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABIEHUS U BU3YaJIU3ALINH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHWE Ha ypokax GU3UKK W BO BHE-ypPOUHOU
JeSITEIIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(MDIWUKTHBIX CHTyallMii W CMsr4aTh
KOH(DJIUKTBI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyINECTBA  KOMaHIHOM  H
VHAMBUIYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHMIO: COCTaBJIATH IUIaH
JEHCTBUIM, pacpeensaTh pojid ¢ y4€TOM MHEHUM YY4aCTHUKOB, 00CYX/1aTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOT0 yYaCTHHKAa KOMAHJIbI B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IPOEKThI, OLIEHWBATh MJIEM C MO3ULMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYULIECTBJISITh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IHYHBIX
CUTyallHsIX,  MPOSIBISATH  TBOPYECTBO M BOOOpakeHue,  ObITh
VHULMATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATENILHO ~ OCYILECTBIIATh ITO3HABATENIbHYIO JESTENbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISABISATH NPOOJEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEHICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IUIaH BBINOJHEHUs MPaKTUYECKOM pabOThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

Jenatb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAMIIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CUTYyalMsIM, BHOCUTh KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LEISAM;

BJIaJICTh HABBIKAMM II03HABATEJILHOM peduiekcuM KakK OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMUI;

UCIIOJIB30BaTh TPUEMBI pediekcHu MJisi OICHKU CUTyalluu, BbIOOpa
BEPHOTO PEUICHUS;



yYMETh OLEHHUBATh PUCKA M CBOEBPEMEHHO INPHUHHMMATh PEIICHUSA IO HX
CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI U aApPryMEHTBl JIPYIHX IIpU aHaIU3€ PE3YJIbTATOB
NEATEIbHOCTH;

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI W aApryMEHTBl IPYIHX IIpU aHAIU3EC PE3YJIbTAaTOB
JEATEIIbHOCTH,

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
buzuKe I ypOBHA CpeaHEro oOmero o0pa3oBaHUA Yy OOYYaromuXxcs

COBEPILICHCTBYETCS AMOIIMOHAIIbHBIHI UHTEJIEKT, MpeANnoIararonuii
c(hOpMHPOBAHHOCTH:
e CaMOCO3HaHHWSA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHHMMATh  CBOE

OMOIIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO EIH
U yCIIeXy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIA U3
CBOHX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHHSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh  BBICTPAWBAaTh
OTHOIICHUS C APYTMMH JIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOH(IUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xoniy oOyuenuss B I0 knacce mnpenMeTHBIE pPe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

MOHUMATh POJIb (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
OKOJIOTUYECKOM, COIMAIBbHOW ¥ JOTHYECKOM cdepax IesTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUpa,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMaTHU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTHYECKOW  (PYHKIUH  (QU3MYECKON TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJib (PU3HUECKON TEOpUH B
(bopMHpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;



pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MpoLIeCCOB (SIBJICHUM): HWHEpIMaNbHAas CcUCTEMa OTCUY€Ta, aOCOJIOTHO
TBEpIOE TEJI0, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJHOE TmMajaeHue, aOCOMIOTHO ympyras aedopMainus, aOCOIIOTHO
yIpyroe u adCOIIOTHO HEYNIPYTOo€ CTOJIKHOBEHHUS, MOJIETH Ta3a, KUIAKOCTU
U TBEPAOTO (KPUCTAILTUYECKOT0) Tea, UACabHbIN ra3, TOUSYHBIN 3aps/l,
OJTHOPOJHOE 3JIEKTPHUYECKOE TOJIE;

paznuyaTh yCIOBUS (TPaHUIIbI, OOJACTH) MPUMEHUMOCTH (HUIUICCKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXAaHHUYECKHE IMPOILECChl U  SBJICHMS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIDKEHUS, (OpMYSbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, npeoOpa3oBaHusa [anmnes 14 CKOPOCTH M IEpEMENICHUS,
3aKkoHbl HpIOTOHA, MNpUHOKI — OTHOCUTENBHOCTH [ 'anmuies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIIOBHUSI paBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ['anumes, BToporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIyJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHANIM3UPOBAaTh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIB3YS
ocHoBHble moJokeHUss MKT u 3akoHBl MOJIEKYJIApHON (U3UKH U
TEPMOJAMHAMHMKHN (CBSI3b  JIaBJICHUS HWJACATBHOTO Ta3a CO CpeaHel
KUHETUYECKOW JHEPIUEN TEIUIOBOTO ABHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIrUEN TEMIOBOTO JABMKEHHS €TI0 YaCTHUL, CBA3b JABJICHUS UAECAJIBHOIO
raza C KOHIUEHTpaluel MOJIEKYJ M €ro TEeMIIEpaTypor, YpPaBHEHHE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpPaHEHHUsl PHEPrUM B TEIUIOBBIX MpoOIEccax), MPU ATOM HCIOJIb30BaTh
MaTeMaTH4YECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsI MenaeneeBa—Kitaneipona,

aHAJIM3UPOBaTh U OOBSACHATH JJIEKTPUUECKHE SIBICHHUS, HUCIHOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPHO3UINN DIICKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUA NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)X€ IMPAKTUYECKH BA)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa g ydacTka
LENA M U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apajes g 31€KTPoIn3a);



ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOIb3Ys BETUYHHBI:
MIEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CHIIA,
MOMEHT CWJIbl, [aBJI€HUE, NOTCHUUAIbHAS DSHEPrUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, paboTa CHIbI, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUia YINPYTrOCTH, CHJIA TPEHUS, MOILHOCTD,
OHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emiéil BOMM3M €€ MOBEPXHOCTH,
9HEprus ymnpyroi gedopmanuu MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCOIOTHAs TeMIiepaTypa Teja, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
SHEpPrusl WUACATBbHOTO OJHOATOMHOTO Ta3a, paboTa HAealbHOTO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENmoBoro
JBUTATEIISA; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTIO TOJI,
HaNpsHKEHHOCTh TOJII TOYEYHOTO 3apsija WM 3apsHKEHHOro Iapa B
BaKyyM€ M B JHMDJIEKTPUKE, NOTCHLIHAI 3JIEKTPOCTATUYECKOIO MOJH,
pPa3HOCTh  IOTEHUMAJOB, AJIEKTPOABIKYIAs  CWjla, CWIa  TOKa,
HaIIpSDKEHUE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COIPOTHBIICHHE YYacTKa LENU C IMOCIEAOBATEIBHBIM H
HapaJIeIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUIECKOTO OIS
KOHJIEHCATOpPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHHIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBM)KCHHME 4YacTHI] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHUE, NUDPy3usi, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIUs, IUIaBJICHUE U KpUCTAJUIM3alsl, HallPaBJIEHHOCTh
TEIJIONEePENaut, IEKTPU3ALUs TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O TPOBOTHUKA,

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM €  HWCHOJIb30BAHUEM  IIPSAMBIX  WM3MEPEHUM, IIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (HUKCHUPOBATh pe3yJbTaThl MOJYyYEHHON
3aBUCUMOCTH (DM3MYECKMX BEJIMYMH B BHJE TpPaPUKOB C YUYETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNlaTh BBIBOJIBI IO pe3yJibTaTaM
VICCJIEIOBAHNS;

IPOBOANTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, MNPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJ U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI TIO MPOBEPKE MPEIIOKEHHON TMITOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U JeJaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOrOo OKCIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCJIEOBATENBCKOW W IPOEKTHOM JE€ATEIBHOCTH C HCHOJb30BaHUEM
W3MEPUTEbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;



pemaTh pacyE€THBIE 3a4a4d C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
(bu3nUecKoil MOJENbI0: Ha OCHOBAHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENIH, OTBEYalllel TpeOoBaHUSAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUl TpPH MCHOJIB30BAHUM MATEMaTHYECKHMX METOOB
peLIeHUs 3a/1a4, IPOBOJUTh PACUYETHl HA OCHOBAHWH UMEIOIINXCS JaHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEIMIEHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemiarb KayeCTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM W3
pa3HBIX pa3aeNoB Kypca PU3MKH, a TAaK)KE UHTErPallui 3HAHUM U3 IPYTUX
MIPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETIOYKY PACCyXJAECHUMN C OOPOM HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3NYECKUE SBICHMUS;

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

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESTEIIbBHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MYECKUMM IpOLIEcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKXKE Pa3syMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKH M TEXHOJOTHM JJIsi JAJIBHEWIIETO PAa3BUTHS YEIOBEYECKOTO
00I11eCTBA;

MPUMEHSTh pPa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUeH (PU3UYECKOTO
COJIEp)KaHUSI C KCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJOTMM JJI1 TIOMCKa, NepepaboTKW M NpPEeabsBICHUS Yy4yeOHOW W
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIIPETALINH
uHbOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHUKOB, KPUTUYECKU
aHANM3UPOBaTh  MOJy4aeMyl0  MH(MOpMAUI0O UM  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK M Ha OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINU;

MPOSIBIIATH OpraHU3alMOHHBIE 17} NI03HABATEJIbHBIE yYMEHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTath B TpyNIe C HCIOJHEHUEM pPa3IUYHBIX COIUATBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYMIIbI, PAMOHATIBFHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJApPTHBIX CHUTYyalUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;



IPOSIBIISATS MOTUBALMIO K OyayIiel npohecCHOHaTbHON AESITENTbHOCTH 110
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonny oOyuenusi B 11 knacce mpenMeTHbIE pe3yslbTaThl HAa YrIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesaTeIbHOCTH YeJIOBeKa, POjb U MECTO
¢u3MKN B COBPEMEHHOM HAayYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YEJNOBEKA W JaJbHEWIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIHHOM, CUCTEMATU3UPYIOUIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKOW (GyHKIMH (HU3UUECKON TEopum —
ANEKTPOJMHAMUKH, CIIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢usuku, ponp (u3HUEcKor TeopuH B (HOPMUPOBAHUU TPEACTABICHUI O
bu3nuecKkoil KapTUHE MHUpa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIeM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyath YCJIOBHS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel H
IPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJHOE
MarHUTHOE MOJIA, TApPMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUI MasiTHUK,
UJICAJbHBIA TMPY>KUHHBIA MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WJ€aJIbHbBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIEIE aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IH CBETA;

paziuyath YCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTD MCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS U 3aKOHBl JJIEKTPOAUHAMUKH U
CHElUalbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMu, npaBwio Jlenma, cBsa3zp  OJIC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaTbl  CHEUUAIbHOW  TEOpUH
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOB3YS
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dboTorpdexra, mnepBbli U BTOpoM moctynarel bopa, mnpuHUUI
COOTHOIIIEHUSI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAcCOBOT'O YMCE U DHEPrUU B SJIEPHBIX PEAKIMIX, 3aKOH
pPaAMOaKTUBHOTO pacnana);

ONKCHIBaTh (PU3UUECKHE MPOLECCHl W SIBICHUS, HCMOJIb3Ys BEIUUYHHBI:
HaMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIsA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NoJIs, Pa3HOCTh MOTEHLUANOB, AJIEKTPOJABIKYILNAS CHJIA, WHIYKLIMS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cHja AMIepa, UHAYKTHBHOCTD,



AEKTPOJBIKYINNAST CHUJIA CAMOWHIYKIIMHM, HYHEPTUS MArHUTHOTO IIOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WUMIYJbC, MOJIHAS SHEPIHUs,
DHEPrus TOKOS CBOOOJHOM 4YAaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsij A/ipa, SHEPTHUS CBS3U AIPa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMArHUTHAS UHYKIIKS, CAMOUHYKIMS, PE30HAHC, MHTEp(epeHIIUs
BOJIH, Judpakuus, JTUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dotosnexktpuueckuii dhdext (dpororddexr), ampda- m Oera-pacmambl
aaep, TaMMa-u3nydeHue sanaep, (U3NYecKue MPUHIHUIMBI CIEKTPaIbHOTO
aHanu3a v pabOoThI Jia3epa,

ONpEENATh HaIpaBiIeHUE WHIYKIMA MarHUTHOTO TMOJIsi MPOBOJHHMKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOHUTH N300pakeHne, CO3JaBaeMOE TIIOCKUM 3€pKajioM, TOHKOM JTHH301M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMHUYECKUE MOHSATHUSA, TEOPUH U
3aKOHBI IS aHaidu3a ¢ OOBSICHEHHS (PU3WYECKUX MPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3NHBIX CUCTEMaX, B MEXKIaIaKTUYECKOM
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOIIOLUHU 3BE3/] U BCelleHHOI;
IPOBOANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUM, TPU O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
(Gu3MUEeCKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHH, JelaTh  BBIBOJABI 1O  pe3yibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHBbIC M3MEpPEHHUS (U3MYECKUX BEITUYUH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJlT U3MEPEHUs, OLICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIIONKEHHOW TUITOTE3bI: TIIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTMMCHIBATh METOIBI ITOTYUCHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUN UCCIICIOBAHUIN
B paMKax y4eOHOro OKCIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JIeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THplE 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
¢u3nyecKol MOJENbl0: Ha OCHOBAaHWM AaHANIM3a YCJIOBUS BBIOMpATH
dbu3ndeckue MoJeau, OTBEYarolue TpeOOBaHUSM 3a/layd, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTA M TMOCTYNATHl (DU3UYECKUX TEOPUN
IpU  WCIOJNB30BAHUHM MAaTEMATUYECKUX METOJOB peUIeHHsS 3ajad,



MIPOBOJIUTH PACUETHl HA OCHOBAHWY UMEIOIINUXCS JaHHBIX, aHATU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEUICHUSI ¢ YUETOM IMOIYYEHHBIX
pe3yabTaTOB;

pemath KadeCTBEHHBIC 3a7aud, TPeOyrolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3aenoB Kypca (PU3WKH, a TAK)KE UHTETPAINK 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJICHUI ¢ ONOPOI HA U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SBICHMUS;

UCITOJIP30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHI M3MEPUTEIHHBIX MTPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX TPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAyKHU, B OOBIACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OIICHUBATH MOCIEACTBUSL OBITOBON M MIPOU3BOICTBEHHON
NESATEILHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKHUMHU TIpOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PAIIMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHHUI
HAYKd M TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00I11eCTBA;

MPUMEHSTh pa3IuyHble CrOCcOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COIEpKaHUSI C WCIOJB30BAaHUEM COBPEMEHHBIX HWH(MOPMAITMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTHMH TSI TIOMCKA, TEPEepadOTKH W TPEAbsIBICHUS YYCOHOU U
HAyYHO-TIOMYJISIPHON WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uHdoOpMaIuKU, TOTYYECHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAM3UpOBaTh  TMOJy4daeMmMylro  HH(pOpMammMi W  OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIONIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOATENILHOTO ~ TPHOOPETeHHS  HOBBIX 3HAHUW B  MPOIECCE
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEIOBATELCKUX padoT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATIFHO PACHIPENEISATh AeTEIHbHOCTD
B HECTAaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHWBATH BKJIAJ KaXKIOTO W3
YYaCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIICMBI,

MPOSIBIISITH MOTUBAIIMIO K Oyaymieit mpodecCHoHaNbHONU ACATEIBHOCTH TI0
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe moie 24
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mMKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' NeSITebHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




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

Msikumies I'. 5., A. 3. CunsikoB @usuka 10 kinacc. (yrryonéunbiit yposens) / AO

«3marensctBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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