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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOEHUSA
OCHOBHOM oOpa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ demepaniu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IPOTPaAMMBI.

[TporpamMma 1o ¢u3uke onpeaenser 00s13aTeNIbHOE IPEIMETHOE COACpKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUYEHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[TporpamMMa mo ¢usuke Aa€T MpEeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueoHoro npeamera «duznka» Ha yriayoJIEHHOM YPOBHE.

N3yuyenue kypca (u3ukd yriayOJaEHHOrO YpOBHS IMO3BOJISIET PEAM30BATh
3aJaul MPO(PEeCCUOHANBHON OpUEHTAIMH, HAMPABJICHO Ha CO3JaHUE YCIOBHMM ISt
MPOSIBJIICHHUSI CBOUX MHTEIUICKTYaIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI IJIsi TPOAOJDKEHUS oOpa3oBaHUS B
opraHu3anusx Hnpo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (PU3UKO-
TEXHUUYECKUM U WH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nmporpamme mno (¢usuke omnpeaensorcs IJIaHUPYyEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMNpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METalpeMETHBIM M TMPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCsS, OCBOMBIIMX
mporpamMmy 10 (U3UKE HAa YPOBHE CpeAHero o0mero ooOpa3oBaHus Ha
yI1yOIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBbIE pPEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOiaeéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00yUEHHUS;

conepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHuUs.

[IporpaMmma mo ¢u3nke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHA YUUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.
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®du3rka Kak Hayka O HaubOojee OOIMX 3aKOHAaX HPHUPOJIbI, BBICTYIAas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu#U 00 okpyxkatoiieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yroIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadmeir u actpoHommer. Mcmonp3oBaHWE W aKTUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPENeNUIIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
($u3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepuall Kypca (DU3UKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEILIECTBE W
ToJIE.

Hoesa zymanumapuzayuu. EE peanuzaiys npeanosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuknaonoun nanpasiennocmu. Kypc gusuku yriyoinEHHOTO ypOBHS
IPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercss TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJep:kaHusi MPorpaMMsbl 1Mo PU3KKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIAIIAX CUCTEMHO-EATEIbHOCTHOrO nmoaxoaa. g ¢usuku peanuzanus 3TUX
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BKJIIOYAIONIETO (POHTAIbHBIE YYEHUYECKUE OIbITHl MNpPU HW3YYEHHH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudyd (QU3MYECKOro TpakTukymMa. B mepBoM ciyuae
MPaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 kiacco, 10O mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THX KjaccoB. BTtopoit cmoco60 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE MPOBOIUTCA
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO HHCTPYKIIUU.

B nmporpamme 1mo (Qusuke cuUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W TMpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJOB YYEHUUECKUX MPAKTHUECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3UYECKUX BEJIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENsSETCS PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anmay. [Ipu 3TOM a1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOW (PU3UYECKOU MOJECIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3ienioB. [[s KayecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKux SBICHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroIre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO yueOHOTO Tpolecca Kype (U3MKUA YTiTyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIEro 00pa30BaHMs JOJDKEH U3yYaThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00OpyJOBaHWE JJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (HOpMUPYETCS B COOTBETCTBHH C
NPUHIUIIOM MUHUMAJIBHOM JTOCTATOYHOCTH W  OOECIEUYHUBAET IOCTAHOBKY
NEPEUUCIEHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  MIPOLIECCOB, HOMIIHUPUYECKUX U
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OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMU HEJIIMHU U3yUeHUs] PU3UKHU B 001IeM 00pa30BaHUU SBJISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYaromMXxcsi K HaydHOMY
W3YYCHUIO TPHUPOMABI, PA3BUTHE WX HHTCIUICKTyaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHUpPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYCHHsS] OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (PU3HUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHHUE TIPEACTABICHUA O pONMM (PU3UKU I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
poeCcCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 5TOM HaIPABJICHHH.

JlocTrxeHne STUX 1ene o0ecreunBaeTCsl pelieHneM CIeIyIonnX 3a1ad B
nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPUUKHY;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TCOPETUICCKUE 3HAHUS JJII O0BSICHCHHUS
bU3MYEeCKUX SIBJICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM YKU3HM;

OCBOCHHME CIIOCOOOB PEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyecKkoil MoNeNbIo, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSITETFHOE CO3/IaHue
bU3MYEeCKOM MOJENH, aJeKBaTHOW YCJIOBHSAM 3aJladyd, B TOM 4YHCJIE 3ajad
WHKXCHEPHOTO XapaKTepa,

NOHUMaHue (U3NUYECKMX OCHOB U TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTUUYECKHUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHAE METOJaMH CaMOCTOSITCIIPHOTO TUTAHWUPOBAHUS W IIPOBEICHHUS
bu3MYEeCKUX OKCINEPUMEHTOB, aHalIM3a MW HUHTepHpeTanuu  UHbOpMaIuH,
OTIPEJICIICHHS TOCTOBEPHOCTH MOJIYYCHHOTO Pe3yIbTaTa;
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pa3BuUTHE UHTEpeca K cepam mpodecCHOHATBHON eATeTLHOCTH, CBI3aHHOM
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEero
oOpa3oBaHusl BBIOMpaeTCs OOyYarOUUMUCA, T[UIAHUPYIOMIMMHU TIPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme no (U3MKE IEepeyeHb J1IabopaTOpHBIX U
MPAKTHUYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JEaeT BBHIOOP
IPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.
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COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o mpupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus (GU3UYECKUX BEIUYMH (aQHAJOTOBBIE M LU(POBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBJICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HJealbHAsl KUJKOCTb, HJCAIbHBINA Ta3, TOUCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOpHUS.

Ponb m MecTto QUMK B (POPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoH naboparopueil no ¢usuke. [Ipumepsl nzmepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHaT. Tpaekropus.

[lepemenienune, cKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, WUX MPOEKIIMH Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbHOM TOUKU OT BPEMEHU U UX

e TPApURM. ~
AQYMFAEDOOIMEARe. Vekopepne cBoGoaHOro mamenus. JIBmkeHHE Tena,
631'|EKTPOHHOV| noarnncbro
POLICHHOIO HOJ 'yIJIOM K TOPHM3QHTY. 3aBHCHMOCTb KOOPAUHAT, CKOPOCTH U

o RIS o rppevcrn 1 1 paen
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KpuBonuneniHoe  nBwkeHue. JBMKEHHE MAaTepUAIIBHOM  TOYKM  I10
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA W TEXHOJOTMYECKHE TMPOLECCHI: CIUIOMETD,
JNBWKEHUE CHApsJOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs IBKEHUN.

WnmrocTpanus npeaenbHoro nepexoia i N3MEpPEeHNe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH JIBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LEJIbIO0 ONPEJECICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHHs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHue U(PPOBOM J1abopaTOpUn ).

W3yyenue nABWXKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIHMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHune NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalleHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

/
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[lepBbiii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHIimmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MAaJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MUpOThl. JIBHXKeHUE
HEOECHBIX TEJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IOAIIMITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHIMIT OTHOCUTENBHOCTH.

Kauenue aByX OWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUATILHON CUCTEMBI OTCYETA.

CpaBHEeHME  PABHOJACHCTBYIOLIECH  MPWIOKEHHBIX K TeIly CAI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TE.

N3mepenune macc o B3anMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3mepenre paBHOACUCTBYIOIIECH CUJI TIPU JABMKCHHH OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.
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HBOBG Ka TUNOTE3bl O HE3ABHCHMOCTH BPEMEHM IBIDKCHHS OpycKa IO
NOKYMEHT noAnuCcAH

H3RERYBOH IR T OSHHHR1ZAIAHHOE [PACCTOSHUE OT €TI0 MaCChI.




HVccnenmoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B NPYXHHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydeHne NBHKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPCKUHYTOHN depes
JErKui OJIOK.

N3mepenne koaduimenta TpeHHs MO BETUYUHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUS Opycka MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHJIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

Y cIi10BUSL paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMbI MAaTEpUAIBHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa Macc.

MMnynibC CHITBI M U3BMEHEHHE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMI)KECHHUE.

MomMeHT ummynbca MaTrepuanibHOM TOYKHM. [IpencraBienue o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.
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[loreHnManbHple W HENOTEHUUANbHbIE Cuibl. [loTeHImanpHass >SHeprus.
[TorenuuanbHast SHEpTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbsd KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/IM Ui HMACAaIbHOM JKUIKOCTU Kak CIEACTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KATaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3meHeHne sHepruu Teja MpU COBEPIICHUN PaOOTHI.

B3auMHble mnpeBpamieHus KUHETUUYECKOM W TOTCHLMAJIbHOW SHEPrUi IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiyiibea Teia 1o TOpMO3HOMY IIYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHJIBI TPEHHUS MPHU JABWXKEHUM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosexkyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIpHO-KuHeTnueckoi teopun (MKT), ux
ombITHOe oOocHoBanue. Juddysus. bpoyHoBckoe nBmxeHHe. XapakTep
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Mozaenei. Macca u pasMmepbl Mojekyn (atomoB). KonuyecTBO BeliecTBa.
[TocTosinHast ABoraapo.

TenoBoe paBHOBecue. TemmepaTypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs uaealbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHUIIBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kiamneiipona. AoOcomoTHas
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccsl B
UJcabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHWEM M  CPENHEM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeTIOBOIO JIBUKEHUS €€ YaCTHII.

TexHHYeCcKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTamInuecKuX peméToK.

HabGnronenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnenoBanre Tmpolrecca YCTAaHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TeI1I000MeHEe MEXKTy TOpsiuei U X0JIOAHOM BOJIOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUW JiA

/
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HyneBoe Hawasio TtepMomuHaMuku. (CaMONpOW3BOJIbHAS — pellaKkcarus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuJeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTPAUUsl 4acTHUL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH SHEPIrur OJTHOATOMHOIO HMJI€AIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEM  DHEpruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacuér komMuecTBa TEIJIOTHI MNpu Teruionepenade. Ilonsarue 00
aauabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKU. BHyTpeHHsist dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHMKUA JJiI PaBHOBECHBIX MPOLIECCOB: YeEpe3
33JITaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI IPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOr0 Tefia K 6ojiee HarpeToMmy 0e3
komrieHcanuu (Kiaysuyc). HeoOpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MammH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTMUECKHUE aCIEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHHYecKue YCTPONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.
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CriocoObI M3MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanre aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIEN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacblllieHHbIE W HEHAcChINIEHHbIE Mapbl. KayecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyueckue n amopdHbie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3auusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEpOro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimmpeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEX0aax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie siBienus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kurnenue npy noHM>KEHHOM TaBJICHHM.

/
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Kanumisipasie siBneHus.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX [APOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3anus Ten U €€ MpOSIBICHUS. DJIEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neficTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hampsok€éaHocth  anekTpuueckoro  mnosisa.  [IpoOuwiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJs. Pa3HOCTH NMOTEHIMANIOB H
HanpspkeHne. lloTeHnumanbHas SHEprust 3apsiia B DIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NO0JIsA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHO# cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

/
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KongeHcarop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOpOB. [locmenoBarenbHOe COEMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxKeHHE 3apsKEHHONW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE TOJI€ 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus EKTPUUYECKOro MOJs 3apsSHKEHHOT0 KOHIEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TETT.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
U3ITy4YEeHHs CBETOIUOAA.

N3yuyenue npoTekaHus TOKa B IIETH, COAEepKallel KOHAeHcaTop.

Pacnipenenenne pa3HoOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATEILHOM COEAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKull mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akod OMa i1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh COIIPOTHUBJIEHUSA
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI U IUJIOIIAJM MONEPEYHOTO CEUCHHS.

/
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Pabota snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TersioBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHUKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MoCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepeHure CUiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANpPSDKEHUA M1 PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAH TONEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3amMbIKaHK€e TalbBaHUUECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS] IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO CONMPOTUBJICHUSI HCTOYHHUKA TOKA.

UccnenoBanue 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HONM MOLIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.
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DnexkTpuyecKkuil TOK B Bakyyme. CBOICTBA 3IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMecHas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B 3JEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznmuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIibl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHeHME MPOBOAUMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHnne 3apsaa OJTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETUUHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHUYECKUHA  SKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
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TeopHs, HaOJIOJEHUE, OSKCIEPUMEHT, MOJEIMPOBaHME, MOJEIb, W3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHHMH. JluneilHas QyHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ X MPOEKIKUK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEeW Cpemsl,
yTUiau3aluusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIC SIBICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHSI.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOIh30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHE), JBHUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HaHOMATEpPHAJIOB,
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

u

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noae.

B3aumopaelcTBE MNOCTOSHHBIX MArHUTOB M MPOBOJHHKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM MHAyKuuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUM MarHUTHOU MHAYKIIUU.

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

Cuna Amriepa, e€ HarpaBJI€eHUE U MOJYJIb.

g € U MOJyJb. JIBUKEHHE 3apSIKEHHOW YaCTULIBI

b

B OARSYMEOMAPHINEASM none. Papora cunsl Jlopenna.
AJNIEKTPOHHOW NOONMUNCBLIO
arHUTHOE 110J€ B BelecTse. (PeppoMarHeTHKy, Iapa- ¥ JUaMarHeTUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOIHYCCKUC TIPOLECCChI: IPHUMCHCHHC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptnHa  nuHWA  WMHAYKOWMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHUI MarHuTHOM MHIYKIIMH MOJIA TTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnroienue nBuKeHUs Mmy4yKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHUKOB.

HccnenoBanue AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SBieHue DNEKTPOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW uWHAykiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenue camonnaykiuu. I1C caMOUHIYKIIHH.

DHeprusi MAarHUTHOTO TIOJIST KaTYIIIKU C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHuyeckne yCTpPONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HUHAYKIMOHHAS
Me4b, COJICHOMU/I, 3aIlIUTa OT JIEKTPHU3ALNK TeJ MPU ABUKEHUU B MAarHUTHOM I10JIe
3eMJIu.

Hemoncmpauyuu.
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[IpaBuio Jlenna.

[TameHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIUH OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, navopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne HIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIHAH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYECKOM sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN U3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYJIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. [lepuon Manbix CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeaIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHul Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeOaHuii 1 3aBUCUMOCTH Teproaa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanne koyie0aHUM Tpy3a Ha MACCUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXPAaHECHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.
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N3mepenne mnepuoga CBOOOJHBIX KOJEOAHWN HUTSHOIO W MPYKUHHOIO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJIeOaTEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHsS IMpU Pa3IMYHON (popme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllIKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IMEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPpU IPOU3BOACTBE 3eKTposHepruu. KynbeTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpoIepeiay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['erepaTop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUs!.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.
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Mopenps TMHUYM 3IEKTPOIIepEIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3yuenune tpanchopmaropa.

HccnenoBanre MEpeMEHHOTO TOKAa 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOAOJIbHbIE BOJIHBL. [lepuosn, CKOpOCTh pacrpOCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpPa)XEHHWE, IMpeJoMJIEHUE, HMHTepdepeHuus U
nupakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opreHTanys BEKTOPOB B 3JIEKTPOMATHUTHOW BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HUE,  NPEIOMIICHHUEC,
noJisipu3anysi, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeJIEBUACHUA. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
YABTPA3BYKOBAsI JUATHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpauuu.

OO0pa3zoBaHue U pacIPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpa)XEHHUE,
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W3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [UIMH BOJH IPU NEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcust cBera. CiioxkHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonmHOE BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOKyCHOE
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JUH3BI OT €€ TeOMETPUH M OTHOCHTEIBHOTO
IOKa3aTess MpeIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xoa ny4da, MPOLICANIETO JWH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmuss cBera. KorepeHTHblE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHHUMYMOB B HWHTEphEpEHIITMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEeP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YclIoBUE€ HaOIIOIECHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITongapuzauus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MpPOCBETICHUE
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HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue moJiHOro BHyTpEHHETro OTpakeHus. Mojieias CBEeTOBO/Ia.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmrogenre nBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiimOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii sxcnepumenm, navopamopnsie padomeol, npaKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IMIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 TOJISIPU3aIIN CBETA.

N3yueHnne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  PUMEHUMOCTM  KJIacCMuyeckon  mexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHra.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.
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TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: CITYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpAaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus: Buna. ['mnore3a [nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotordpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitHmreitHa 11t potodaddexra. «KpacHas rpanunay Gorosrddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BosmHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JnuHa BosHb 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWca dactulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuyeckue YCTpONUCTBA M TEXHOJOTHYECKHE MPOLECChl: CIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHHUIO CTpOoeHUs atoMma. IlnaHerapHas Mojenb aToma

/
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Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aTomMa BOJI0pOia.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JTyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HaOmronenue muHe4aToro crekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Albda-pacnaa. DNEKTPOHHBIA M TO3WTPOHHBIN OeTa-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PagnoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOIIETO M3JIyYeHHs. BiusHHE paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbli QoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sigpe. SAnepubie cuibl. JledexT maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsIEeMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonsl perucTpaliy 1 UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-TriiooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CraHgaptHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nyueckoi KapTUHBI MUpA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBINM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM QoTorpadusim).
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Otanbl pa3BUTUS acTpoHOMUU. [IpuKIiIaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJAMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro neba. Co3Bes3nus, Spkue 3BE3MBI, IUIAHETHI, UX BHUIMMOC
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoiHLA U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJlacc —
CBETUMOCTEY». 3BE3ABI TVIAaBHOW IIOCIECHOBATEILHOCTH. 3aBUCHUMOCTL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenmkToBOE U3ITyYeHHUE.

Macumrabnas crpyktypa Beenennoil. MetaranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIs1 OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CEBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHUU.

Pu3n4ecKuil MPAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PHU3NYECKUX BEITHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bU3MYECKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAHHBIX B  TEMATUYECKUX  pas3leinax «YUYEHUYECKUUA  DKCIIEPUMEHT,
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O06o06menre U cucTeMaTu3alus CoAep)aHus pa3AesoB Kypca «MexaHuKkay,
«MonekynspHas puzrka U TepMOJIUHAMUKA», « DIEKTpoauHaMuKay, «Komebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW W IMPOTHOCTHYECKOW  (QyHKIUI
busnyeckoit Teopuu, poiib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIEHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYrOJILHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOJE, KosieOaTeabHbIe
JIBW)KCHUSI B JKUBOW MNPUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU MPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yIBTPa3ByKOBasl JHArHOCTUKAa B MEIWLIMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAsI CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IEYb,
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IIPOCKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapesi, CIIyTHUKOBbBIE
NPUEMHHKH, sJIEPHAs DJHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM LEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PAaCHIMPEHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OPpMUPOBAHHOCTh TIpPaXJAHCKOW  MO3MIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPakKAaHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlieHHMH B 00pa3oBaTebHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLUHMAIbHBIMHU  HHCTUTYTAaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;

e CIOCOOHOCTbH OIIEHWBATH CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE pELICHUS,
OpUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

K MHPY, BKIIO4HYasd OCTCTUKY Hay4YHOI'O

0 JJ.OKVM G EQEA! V]‘%Né?(/)mero busuIecKoit HayKe.

SJIEKTPOHHOW noa
TPy10BOI0 BocITamin:
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WHTEPEC K Pa3IuUHbIM chepaM mpodecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymie mpodeccuu B peain30BhIBATh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU HA TMPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPhI, OCO3HAHUE TJI00ATBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITENBHOCTH, TOTOBHOCTH B IIPOILECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble jornueckune aeicTBUs:

CaMOCTOATENLHO  (popMynHMpoBaTh U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHSX peajgbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

JICHUE MPU PEIICHUH KU3HEHHBIX IPOOIIEM.

BM%W#E&QWLCKM NeHCTBUA:
3NEKTPOHHOM NOANUCH

CepTtudukat OE42607F1FEC
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BJIaJIeTh  HAaBBIKAMU  y4eOHO-MCCIENIOBATEIbCKOM M MPOEKTHOU
JESTEIbHOCTH B 00JAacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, PUMEHEHUIO PAa3IMIHBIX METOI0B MTO3HAHMS;

BJIQJICTh BHUAAMH JCSITCILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBaTh IIOJYYECHHbIE B XOJA€ pEIICHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O GU3NKE B TMPAKTUYECKYIO 00JacTh
KHU3HECITSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HBIX IPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ nndopmanueii:

BJIAJ€Th HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COJAEPIKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYUIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMI0 M WHTEPIpeTalni0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (DOPM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEHICHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3iIMuUHBIX (opMaTax ¢
yu€TOM Ha3Ha4YeHHs WHGOpPMAlUUMKU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
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OCYIIECTBIATh OOIIEHHE Ha Yypokax GU3UKK H BO BHEYPOUYHOM
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
VH/IMBU1yaJIbHON paboThI;

BbIOMpAaTh TEMATHUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YI€Ha KOJUICKTHUBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHHI YYaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOT0 y4aCTHHKAa KOMAHJbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3WLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISITH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ MTO3HABATEIBHYIO JIEATEIBHOCTh B
obsacth (U3UKU U aCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PEIIECHUS PACUETHBIX U KAUECTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPAKTUYECKONH pabOThl C YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIMSIM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULIMUA B 00JIaCTH
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JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediaekcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICICTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKHW CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PHUCKA W CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApryMEHTBHl JIPYTHX MpPU AaHAJIW3€ pPE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mocTMKeHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI T10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHUs y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, MIPEITOJIarAFO A
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HaHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh ~ TOHUMATh  CBOE

OMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.
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K xonmy oOyuenuss B 10 knacce mpeIMETHBIE PE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIA:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M OTUYECKOM cdepax NedaTelbHOCTH
YeJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJIb (HU3UUYECKON TEOpUHU B
dbopMHUpOBaHUU MTPEACTABICHUM 0 (PU3UUECKON KapTHHE MUPA;

pa3nuyarh YCJIOBHMS NPUMEHMMOCTH MoJeNed (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHMI): WHEpLHUAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE mMajeHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
yInpyroe 1 a0COJIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIETH Ta3a, KUAKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, HICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath YyCJIOBUS (TpaHULbl, 00JacTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB H
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UpPOBaTh M OOBACHATH MEXAaHUYECKHE TPOLECCHl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHUsI, TpeoOpazoBanus ['amwiies i1 CKOPOCTH U IEpeMELIeHMUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa M MEXAaHUYECKOU
HHEPruM, CBSI3b PabOTHl CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tela), MPU OSTOM  HUCHOJIB30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TpeThero 3akoHOB HpbIOTOHA, 3aKOHOB COXpaHEHUs HUMIIyJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojokeHus MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKM (CBSI3b JIABJICHHUS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW SHEpPruer TEIIOBOIO JBWKEHHUS M KOHLEHTpALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEH KUHETHYECKOU
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COXpaHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, yKa3blBaThb  yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWA: 3aKOHbI OMa Ui ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIu3a);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, MCIOJb3Ys BEIUYUHBI:
IIEPEMEICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAs DJHEPrUs, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHUS Tena ¢ 3eMi€il BOIM3M €€ IMOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOCcoNIIOTHAsI TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3nyxa, KIIJ waeansHOro TEMmIoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsHDKEHHOCTh TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMBJEKTPUKE, NOTCHLHMAI >3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  TMOTEHLMAJOB, AJEKTPOJABIKYILAs  Cujla, CWla  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUs  (PU3NYECKUX  SIBJICHUM:
MEXaHUYECKOE [IBIKEHHE, TEIIOBOE JIB)KEHHE 4YacTHI] BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, muddysus, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIs, IUIaBICHUE U KPUCTAIN3alUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTU
3apsKEHHOTO ITPOBOJIHUKA,

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETMUUHBI OT

4 i AH i
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INEK TPEHSEMHE AP 1Y CTAHOBKY, ¢bukcupoBaTh pe3yabTaThl MOTYYECHHOU

Cepruomcar 0E42607F1FECTRETSPANGSRYC BHRYMCCKAX | BEMMMH B BUAC TPadukoB ¢ yuEToM

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




aOCOJIIOTHBIX MOTPEMIHOCTEN U3MEPEHUH, 1€TIaTh BBIBOJBI 110 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bL: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0uro1aTh ImpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUH HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPAKTUKyMa H  y4eOHO-
MCCIIEOBATENbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(Gu3MUEeCKO MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOOBaHUAM  3aJauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MaTEMaTHUECKUX METOJIOB
pelIeHus 3a/1a4, TPOBOAUTh PacYEThl HA OCHOBAaHUH UMEIOLIUXCS JaHHBIX,
aHANM3UPOBAaTh PE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pelaTth KayeCTBEHHbIE 3a/auyd, TpeOylollMe MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKEe WHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH 4YEJOBEeKa, CBA3AHHOM C (PU3MUYECKMMHU NpOLEcCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIOIb30BAHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JTOCTHXKEHHIM
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NPUMEHSTh pa3jMyHbIe CIOCOObI paboThl ¢ MH(pOpMaKel (HU3MIEeCKOro
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHH, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKU U NPEbsBICHUA Y4YEOHOH H
HAyYHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHbOpMaIlMK, TOJNYUYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio W OLEHUWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWH B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-UCCIIEOBATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaymieil mpodecCuoHanbHOU AESITENbHOCTU IO
CHEIHUAIBHOCTIM (DHU3UKO-TEXHUYECKOTO TIPOQHIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM

YpOBH

€ JI0JKHBI OTpakaTh CHOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSl YMEHUI:
MOHUMATh POJIb  (PU3HMKH B  DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOM KapTHHE MUpa, pOJib aCTPOHOMHUH B
NPAKTUYECKOM JIESITEIbHOCTM YeNOBEKAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHUE OIMCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIFHOM W TPOTHOCTHYECKON (YHKIMM (PU3NUECKON Teopuu —
ANEKTPOJUHAMUKH, CIECIMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, poib (pusznyeckol Teopur B (GOPMHUPOBAHUU MPEACTABICHUIN O
bu3nuecKoil KapTUHE MHUpa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJIHOE
MarHUTHOE TOJIs, TApPMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBIA MasATHHK, TAPMOHUYECKUE BOJIHBI, WEATbHBIN
KOJIe0aTeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa U
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aHAM3UPOBATh U OOBICHATH AJICKTPOMATHUTHBIC MPOIECCHI M SBICHUA,
UCIIOJB3YS OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOrO 3apsiaa, cwia Awmepa, cwia JlopeHua, 3akoH
ANIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJbHONM  TEOpUU
OTHOCUTEIBHOCTH DUHINITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHA I
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOTO pacmaua);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJb3YyS BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIA, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DHEPTUs,
DHEPrusi MOKOS CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AIIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJIH, Ju(pakuus, JIUCIEpPCUs, T[OJHOE BHYTPEHHEE OTpa)KeHUE,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3ndeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENENIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE31aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOIIONNH 3BE3N U Beenennoii;

/

O
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¢uznueckux BeIMYMH B BHAE TpadukoB C y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLECHUBATH A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3HI;

OTKCHIBAaTh METO/BI OTYYCHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENILCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYAOBAHMS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKO MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHS BbIOMpATH
¢uznyeckue MoJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUM
OpU  WCIONB30BAHMM MATEMAaTUYECKUX METOJOB peUIeHHS 3ajad,
POBOJNTH PAcu€Thl HA OCHOBAHUH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/Jaud, TPeOyIollMe NpPUMEHEHHUs 3HaHWM U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAKKE WHTETPAIIMN 3HAHUN U3 IPYTHX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPaMBaTh JIOTHYECKYIO
LENOYKY pacCykKJIeHUI ¢ OMOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKHX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IMpOLleccaMu, C

/
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HAyKM W TEXHOJOTMH JUId JaJbHEUIIETO pPa3BUTUSA YEIOBEYECKOTO
00I11eCTBa;

e TMPHUMEHATH pa3iIM4YHbIE CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSl C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepabOTKH U TMPEAbSIBICHUA Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

e TMPOSIBIATH OpraHu3alMOHHbIE U M03HABATEIIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX paboT;

e paboTaTh B TPYyNIE€ C HCIOJHEHUEM pPA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBAaTHO OLEHUBATH BKJIaJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pELICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

e TMPOSBISATH MOTUBALMIO K Oyaymied nmpodeccnoHanbHON JAesITeTbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.
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CepTugukat OE4
[encTButeneH ¢
Bnageney KyHy

o

TEMATHYECKOE ITJNTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHbBIA METO/ TIO3HAHUSI ITPUPO/IbI
1.1 Hay4Hb1ii MeTOq MO3HAHUS OIPUPOIEI 4 bubmmnorera [TOK
) i A PHPOA https://m.edsoo.ru/f16b68d7
Htoro no pazneny 4
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 24 1 bubnmnorexa LIOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 Jlunamuka 22 ! https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cramika TBEpI0TO TENA 7 ! https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.4 12 1
3aKOHBI COXPAHCHHS B MCXAHHIE hitps://m.cdsoo.ru/f16b68d7
Wroro no pazueny 65
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
CKOH TeopHH 15 1 bubmorera [JOK
3 OCHOBBL MO AP HOIMHETIN p hitps://m.cds0o.ru/f16b68d7
OOKYMEHT NOAMUCAH Bu6mmorexa LIOK
SSNEKTPOHMOMOMRMTEI00BLIC MALLTHEI 10 ! https:/m.edsoo.ru/f16b68d7
‘%\igﬁw‘m%%iﬁgf{?@ég}%ﬁ%& Bemectsa. Ma3oBrle 5 0 bu6mmoreka [IOK
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Iepexoibl https://m.edsoo.ru/f16b68d7
34 MexaHn4YeCKHe CBOWCTBA TBEP/IbIX U KUIKUX 5
' Te
Wroro no pazueny 35
Paznen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK
4.1 ueKTpiieckoe noje 19 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 15 hitps://m.cdsoo.rw/f16b68d7
bubmuoreka [JOK
4.3 ToKH B pasIHHBIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 40
Paznen 5. PUBNYECKU TIPAKTUKYM
bu6mmoreka [JOK
N O} i 1 1
3 HSTHCCICHI TPAKTHION 6 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 16
HazBanue MmoayJist
Paznen 1. HazBanue
Htoro 0
bu6mmoreka [IOK
P 1
CICPBHOC Bpertt 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB TTO NPOI' PAMME 170 16
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11 KJIACC

/

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
I Marmmriioe noze 14 https://m.eds00.ru/39859%f1
bu6mmorexa [IOK
1.2 DJICKTPOMATHHTHAS YK 13 I https://m.eds0o.ru/39859¢f1
Wroro no pasaeny 27
Pa3znen 2. KOJJEBAHHUSA U BOJIHBI
bu6mmoreka [JOK
2.1 Mexanudeckue KojaebaHus 10 hitps:/m.cdsoo.ru/39859%f1
bu6mmoreka [JOK
2.2 1
DNIeKTpOMarHuTHBIE KoJieOaHus 5 hitps://m.edsoo.ru/39859¢f1
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 | bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/3985%f1
2.4 Onruka 25 1 bubmmorexa [IOK
https://m.edso0o0.ru/39859¢f1
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CHEHHAJILHOﬂ TEOPUU OTHOCHUTEJIBHOCTHU
I bubmuoreka [JOK
3.1 5 1
HOKVMQH{WAH https://m.edso00.ru/39859¢f1
SNEKTPOHHOW MTOANMWMCLIO
HToro no ayreny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOK AyaIn3M 15 bubmmorexa [TOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 oD 5
Hsuka atoma https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
’ YacTHUIL https://m.edsoo.ru/39859¢f1
Hroro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

/
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bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 hitps://m.edsoo.ru/39859f1
Wroro no pasaeny 12
Paznen 6. PUBSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
A ) 1 1
6 HSHHCCIHH TIPAKTHEYM 6 6 https://m.edsoo.ru/39859f1
Wroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859ef1
u3ydeHuu kypea ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15
3JIEKTPOHHOM NMNOAMNUCHIO https://m.edsoo.ru/39859ef1
1 260 BII EE BHAPRIHBHEE BXOBHAFC OB 110 [[POT'PAMME 170 16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI10 KJIACC

Kon
MpOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJib U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPaHUIBl MPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOJICIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UICATBHBIN ra3; MOJEIN CTPOCHHMS ra30B, )KUJIKOCTEH U TBEPIABIX TEIl,
TOYCYHBIN AJIEKTPUUYECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sSBIEeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHM: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBUKCHHE, CBOOOIAHOE TAaJAeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tei; Auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXIEHHH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJCHCALlNs, UIABJICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax; 3JIEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBMKEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYHMHBI:
KOOPJAMHATA, MYyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC ~ T€Jla, KUHETUYECKas DHEprus, IOTCHUUalIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHWYeckas MOUIHOCTh; TIpU  OINKUCAHUU
MPAaBWIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] U EIWHUIBI, HaXOAUThb (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
($U3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBIICHUS,
UCIOJNB3YS (PM3HUECKHUEe BEJTUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYEeCKas SHEPTUs Xa0THUYECKOTO JIBUYKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3(QQHUIMEHT IOJE3HOrO JEHCTBUS
TEIUIOBOTO JABHUTATENs; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, WX O0O3HAYCHUS W €AWHUIIBI, HAXOIUTh

/

(DOpPMYJIbI, CBS3bIBAIIINE TaHHYIO (DU3MYECKYI0 BEIMYHMHY C JAPYTHMH

OOKYMEHT MO BEHdGhAM
.:]J’IEKTPOHHOPI I_I8§II/I_IWCbI'O

ChIBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA u
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10.7

ANEKTPUYECKUN 3apsill, DSJEKTPUUYECKOE TI0Jie, HANPSHKEHHOCTh IOJIA,
MOTEHIIMAN, Pa3HOCTh MOTEHIIMANIOB; MPU OMKHCAHUU MPABUIBHO TPAKTOBATh
(bu3nYECKUl CMBICIT HCTIONBb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

AHATM3UPOBATH (PU3NYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NICCKUE
3aKOHbl M MPUHIUIIBL: 3aKOH BceMupHoro tsrotenus, I, II u III 3akonbl
HproTOHA, 3aKOH COXpaHEHUsS] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI  CYNEPIO3UIMU CWJI, NPUHIUI PaBHONPABUS
WHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYISIPHO-KMHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONOTHOW TeMIepaTypoHu,
MEPBbIl 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsiaa, 3akoH KyioHa; mpu 3TOM pa3iudarh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHAa, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE W YCIOBHS (TpaHUIBI, 00IaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE MPUHIUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
MCII0JIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BBIOMHATE 3KCHEPUMEHTHI 0 HCCIEIOBAHUIO (DM3MUECKUX SIBICHUUA U
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMCpeHHﬁ; IIpu 5TOM
dbopmynupoBath IpodiemMy (3a1ady) U THUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IIpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (PHU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl  MOJYyYEHHOW  3aBUCUMOCTHU
(GU3UYECKUX BEIWYMH B BHJE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ynbTaTaM UCCIIeTIOBAHUS

Cobumo1aTh mpaBmiia 0€30MacHOTO Tpy/a Py MPOBEICHUN UCCIICTIOBAaHUH B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemate pacuéTHple 3a7auM C SIBHO 33JaHHOW (DU3MUYECKOW MOJIENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMITB; HA OCHOBE aHAIM3a yCIIOBHS
3aa4M BBIOMPATh (PU3UYECKYI0 MOJAEIb, BHIICIATh (DU3HMUECKHUE BETUYHHBI

/

OOKYMEHT I'IO,iE)l’L}F .
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3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I'-IGCKI/IC SABJICHUSA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUH Ui TOHMCKA, CTPYKTYPHUPOBAHUS,
UHTEPIpETAllUM U TPEACTABICHUS y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOIY4aEMYIO HH(POPMAIHUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss O€30MACHOCTH TIPH  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBaMH, IUISI COXPAHEHUsS 370POBbsS U COOJIOICHUS
HOPM 9KOJIOTUYECKOTO TOBE/ICHUS B OKPYXKAIOIIEH cpere

PaGotate B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBEPSIEMOro
pe3yabTara

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPAHUIIBI TPUMEHEHHS] HW3YYEHHBIX (U3UYECKUX MOJIENCH:
TOYEYHBIN JJIEKTPUYECKUN 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHAas
MOJI€JIb aTOMHOTO SI7Ipa MPHY PEIICHUH (PU3NUECKHUX 3a/1a4

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKM M KBAaHTOBOW (PU3UKHU: 3JeKTpUYecKas
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHMUYECKOE, MarHUTHOE NeHCTBUS
TOKa, B3aUMOJICHCTBUE MarHWTOB, 3JIEKTPOMarHUTHas MHAYKLHUSA, IeHCTBHE
MarHUTHOTO IOl Ha MPOBOAHMK C TOKOM U JBWXKYIIUICS 3apaf,
AIIEKTPOMAarHUTHBIE KoJIeOaHus " BOJIHBI, IPSIMOJIMHENHOE
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PaaNOAKTUBHOCTh

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pu3MuecKue
BEJIMYUHBI: YIEKTPUUECKUH 3apsijl, CUIIA TOKA, DJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIYKIMS MarHuTHOro 1mojs, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs DJIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepuoJl U 4acToTa KoJIeOaHUH B KosiebaTelnbHOM KOHTYpE, 3aps] U cuiia
TOKa B IpoOllecCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KoseOaHuH,
(oKycHOE pacCTOSHHE U ONTHYECKas cuiaa JMH3bl; I[PU ONUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIMYHH, WX
0003HauCHHsI W EIUHHIIBI, YKa3biBaTh (OPMYJIBI, CBA3BIBAIOIINE TAHHYIO
(GU3NYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYeCcKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, TEPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPU ONMUCAHWUU MPABUIBLHO TPaKTOBATh
(UBUYECKUN CMBICT UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (U3MUYECKYI0 BEIUYHUHY C
JPYTMMH BETUYMHAMU, BBIUMCIISITh 3HAaUeHNE (DPU3UYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NYECKHE MPOIECCHI U SBIEHUS, UCTIOIb3Ys (PU3HUECKUE
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEeIbHOTO U
NapajyIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLMHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OlHmrelHa an8  QoTodddexTa, 3aKOH COXpAaHEHHs DSHEPruH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4KcCla, MOCTyNaTel bopa, 3akOH pajnOaKTHUBHOIO
pacnaza; mpu 3TOM pa3iIuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHUYecKoe  BbIpaXe€HHWE M ycjoBHsl  (TpaHMIbI,  0OJacTH)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa HMHAYKIUMUM MArHUTHOTO  TOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JTUH30U

BrimmonaaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNUEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynupoBath IpodiemMy (3a1ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
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U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
IpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHUPOBAThH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TabIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM HUCCIIeIOBAHHMS

Cobmonath mpaBuiia 0€30MacHOTO TPY/Aa IPH MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHble 3aauM C SIBHO 3aJaHHON (DU3UYECKON MOJEIBIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCIOBHUS
3aauM BBIOUPATh (PU3UYECKYI0 MOJEIb, BBIICIATh (PU3HUECKUE BETUYHHBI
U (QopMyIBl, HEOOXOAWMBIC ISl €€ peHmICHHsS, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATbHOCTb IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUUHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

Hcnonp3oBaTh  OpU  peUIeHHH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEPIpPETAllMM W TPEACTAaBICHUS Yy4eOHOW W HAyYHO-TIOMYISPHOU
uH(pOpMAIlMK, TOJTYYCHHOH W3 pa3IMYHbIX HWCTOYHHKOB; KPUTUYECKU
aHAJM3UPOBATH MOIyHaeMyI0 HH(HOPMAITHIO

OOBSCHATH TPUHIMIBI JIEHCTBUS MAallMH, NPUOOPOB MU TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHUECKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOM XKM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3/I0POBBSI M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKPYXKAIOLIEH cpene

11.19

PaGoraTte B rpymnme C BBIMOJHEHUEM pPA3TUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBHO PACHpENeATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro MW3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBbI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3aeia

Koa nposepsiemoro

HPOBepﬂEMBIe IJIEMEHTHBI COAECPKAHUSA
IJIEMEHTA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
11 IIO3HAHMS OKpYyXkarouero Mupa. Pons sxkcriepuMenra
' U TEOpUHM B TIIpollecCE€ IMO3HAHUSA IPUPOABI.

DKCTepuMEHT B (pu3uke

MopenupoBanue ¢usnyeckux  SIBICHUHN u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TEOpuUU. ['paHHMLBI NPUMEHHMOCTH

1.2 ¢u3nueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pore u Mecro ¢usuku B opMupoBaHUH
COBPEMEHHOM  HAy4yHOH  KapTMHBI  MHUpa, B
IPAaKTUYECKOH J1eATEIbHOCTH JIF0eH

MEXAHUKA

2.1

#HH#ParHH#KIHEMATHUKA

MexaHndeckoe — JBHM)KEHHE. OTHOCHUTENBLHOCTD
2.1.1 MexaHuueckoro nBmkeHus. CHcreMa OTCUYETA.
Tpaexropus

[lepememienne, ckopocTb (CpeAHsisi  CKOPOCTb,
212 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.

CnosxeHue nepemMeIeHnii u CII0)KEHNE CKOPOCTEN

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
nBrKeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IepeMeIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

CBoOoaHoOe majieHre. Y CKopeHue cB0OOOHOTO
nagcHus

KpuBosuneiinoe JIBYDKEHHE. PaBHOMEpHOE
515 JIBIOKEHHE MAaTE€PUAILHOW TOYKH MO OKPYKHOCTH.
o VrioBast CKOpPOCTb, JIMHEWHAsE CKOPOCTb. [lepron u

yacrora. [{eHTpocTpeMuTebHOE YCKOPEHHE

TexHu4eckue yCTpOMCTBA: CHUAOMETP, ABUKEHUE
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IEHT NOOMUCAH CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJadu
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MyTSMH, IIPOVICHHBIMHU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynro. V3ydyeHue ABHMIKEHHS
HapuKa B BS3KOW XHIKOCTU. V3yueHne ABHIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMHAMUKA

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbii

/

221 3akoH HeroTona. lHepuuaabHbIe CHCTEMbI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
223 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOUEK
2924 3aKkoH BceMHUpHOro TAroteHus. Cuia TSDKECTH.
o I[TepBast KOCMUYECKasi CKOPOCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
296 CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
o tperusi. Criia COMPOTHUBIICHHS MIPU JBIKCHUH Tella
29 B )KMJIKOCTHU WJIU Ta3e
297 [locrynatenpHoe W BpallaTelbHOE  JIBUYKEHUE
o abCOIIIOTHO TBEPIOIO Tela
MOMEHT cuiIbl OTHOCUTEIBHO OCH BpALICHUS.
2.2.8 IInedo cuibl. YciioBUs paBHOBECHS TBEPAOIO TENA B
NCO
299 TexHUuecKue ycTpoucTBa: MOJIIMITHAKY, IBUKEHUE
o UCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckne pabotel. M3ydeHue ABMIKEHUS
Opycka 10 HAaKJIOHHOM TUIOCKOCTH MO ACHCTBHEM
HecKoNbkux cui. McciaenoBanue 3aBUCHMOCTH CHJI
2.2.10 YIPYroCTH, BO3HUKAIOUMX B JehopMUpPyeMOii
NpYy)KUHE M PE3UHOBOM 00paslie, OT BETUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BPALECHUS
###Par#H##3AKOHbBI COXPAHEHU A B MEXAHUKE
Nmmymnse MaTepUalIbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaIbHBIX TOYEK. VIMITyJIbC CHUJIBI U UBMEHEHHE
2.3 HMITyJIbCa TeJla
[OKYMEHT NOANVCAB "\ 3akon coxpanenusa umnyisca B MCO. PeakTuBHOE
0 3NEKTPOHHOM NOAMUCHIO ABIAKCHHC
CepTudukatr OE42607F1FEC3 QRAQF?PQFFR%"'?FU?GFQ Pabora cuitbi
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
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234

MOoOIIHOCTD CHIBI

235

2.3.6

2.3.7

Kunetnueckass dSHeprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe ¥ HENMOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHLUMAJIBHBIX CHJI C HU3MCHCHUEM
MEXaHUUYEeCKOU OHCPIrun CUCTCMbI TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM OHCPI'un

2.3.8

Yapyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  IBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. M3yueHue cBA3M CKOpOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUU Telna

/

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
###Par##H#OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM
OcHoBHbIE IOJIO>KEHHUSI MOJIEKYJISIPHO-
311 KMHETUYECKOW Teopuu. bpoyHOBCKOE aBUXKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BeNleCTBa
Monenu cTpoeHHsl ra30B, XHJIKOCTEH U TBEPIBIX
3.1.2 Tel U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN
313 Macca MOJIEKYII. KonunuectBo BEILIECTBA.
[TocrossuHas ABoraapo
31 314 TennoBoe paBHOBecue. Temmeparypa U eé
n3mepenue. [llkana remneparyp Llenbscus
Monens uaeanpHOoro rasza. OCHOBHOE ypaBHEHHUE
3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJIEATIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHen
3.1.6 KUHETUYECKONM SHEPruyM  TEIUIOBOTO  JIBUKEHUS
yactul rasa. [llkana remneparyp KenpBruna
17 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
0 AOKYMEHT NOANWUCAH Hanbrona
SNIEKTPOHHOMU I'IOJJ,I}I.AI(%:I-O ["a30BbI€ 3aKOHBI. M30ITpOLIECCHI B HICAIBHOM Ta3e C
CepTudnkat 0E42607FIFEC395A2E3COFFB7CIBEOF2 TIOCTOSHHBIM  KOJIMHMCCTBOM  BCIICCTBA. H30TCPMa,
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n30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuuyecKkue ycTponcTBa: TePMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

TepMmogunamuyeckas cucTeMa. Buytpennsis
SHEPTUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmimoTel H pa60Ta. BHYTpeHHSIH
OHCPIusa OJHOATOMHOI'O UJCAJIbHOI'O I'a3a

3.23

33791031 TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMSA, U3JIy4yeHue. TertoéMKOCTh — Telna.
VYnaeapHas  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl ra3a

3.2.5

TennoBele  MammHbl.  [IpuHnuner  pelcTBus
TerioBbix MamuH. [IpeoOpa3oBaHust sHepruu B
TeIyoBbIX MamuHax. Koadduiument mone3noro
nevictBus (nanee — KI1J1) termoBoit mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeobpaTtumocTs
IIpOLIECCOB B Ipupoze. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHUuecKne yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIIIOEMKOCTH

33

###Par#### AT PEI ATHBIE COCTOSAHUA BEHLIECBA. ®A30BbIE

3.3.1

INEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCaAlMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHaSI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTH TEMIICPATYPBI KUIICHUA OT JaBJICHUA

332

AOCOmOTHAS U OTHOCUTENIbHAS BIIAXKHOCTh BO3yXa.
Haceliennslii nap

/

O

CepTtudpukat OE

OOKYN
3NEKTPC

2607F1FECS3

AEHT NOAMNUCAH
Y)HHOW noarchio

O5A2E3COFFB7CI1BEQF2

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesa. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
Kkpuctayyibl. CoBpeMEeHHbIE MaTepHaIbl
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O

CepTudpukat OE4
HencTeuTteneH

334 [InmaBieHne M KpucCTauM3anusa. Y AeabHAsl TEIIOTa
riasnenus. Cydmumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuueckue yCTpoOiicTBa: TUTPOMETD u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJOTUU
337 [IpakTnueckue paboTel. WM3mepeHue BIAKHOCTH
BO3yXa
4 OJIEKTPOAMMHAMUKA
###Par### I JIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJIeKTpU4ecKuid 3apsa. Jlsa
BH/JIA AJICKTPUYECKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUBITIEKTPUKHU U MOTYTIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs IEKTPUUECKOTO 3apsiaa
414 B3aumopeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe nore. HanpsoxéanocThb
4.1.5 anekrpudeckoro mnond. I[lpuHnun cynepno3unuu.
JInHny HanpsSKEHHOCTH SIEKTPUUYECKOTO OIS
416 Pabota CUI 3IIEKTPOCTATUYECKOTO TIOJISL.
[Torenman. Pa3HOCTh MOTEHIIHAIIOB
4.1 [IpoBOIHUKM ¥  JUANEKTPUKA B TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJe. JuznekTpuyeckas
MIPOHUIIAEMOCTD
OnexTpoémkocTs. KonaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsuKEHHOTO
KOH/JIEHCAaTOpa
Texaunueckue YCTpOMCTBA: AIIEKTPOCKOTI,
419 AIEKTPOMETP, ANEKTPOCTATUUYECKAs 3aIuTa,
3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTI/I‘—.I.eCKI/IC paboTHL. N3mepenune
ANEKTPOEMKOCTH KOHAEHcaTopa
###Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcenoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounuku toka. Cuma Toka.
4.2 ~ [locTosHHBIN TOK
AOKYMEHT NOANWUCAY Hanpsoxenue. 3akon OMa 1Sl ygacTKa Ienu
SNEKTPOHHAOWU TTOAMMCBIO
DJIEKTPUUYECKOE CONPOTHUBJICHHUE. VYnenbHOE
12607FIFEC305A2E3COFFB7ETBEOF2 CONMpOTHBNEHHE BeleCTBa
0502202 5097

Uo. UL . 2UZ

A ms OV1NE
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HOCJICIIOB&TGJIBHOG, nmapajijieJibHOC, CMCIIAHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snexrpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBkymas cwia (manmee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3aKoH OmMma TUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H mpuMecHasd

MPOBOAMMOCTh TOJXYNPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4.2.11

DNeKTpUUECKUM TOK B 3JIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Momuus. [1nazma

TexHu4yeckue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, MCTOYHUKH TOKa, JJIEKTPOHArpEeBaTECIIbHBIC
npuoopsI, 3JIEKTPOOCBETUTEIILHBIE puOoOpBHI,
TEPMOMETDP COINPOTUBJICHUS, BAKYYMHBIM JHOJ,
TEPMUCTOPHI u ($hoTOpe3uCTOpHI,
ITOJIYITPOBOJTHUKOBBIN TNOJ, TalbBaHNUKA

4.2.14

11 KJIACC

4 Koxa RoanposepsieMoro N

0 pBRUYMEBTRGARANCAH
an Ezt(TPOHHOVI noarnMcbro

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUS. Habmronenune
AIIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

DJIEKTPOAMHAMUNKA

CepTudpukar 0E42607ﬁ‘| EC395A2 E%%%Ea&%%%&%HHTHOI

¢ IIOJIE. DJIEKTPOMATHUTHAA MHAYKIA
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IlocTossHHEIE MAarHuThbl. B3aumoneiictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOe 1osie. BEeKTOp MarHUTHONM WUHAYKIIUH.
439 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa THHUN MarHUTHON WHIYKITAH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJsl NJIMHHOTO TMPSAMOro MPOBOJHUKA U
433 3aMKHYTOT'O0 KOJIBIIEBOTO IPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna AMriepa, €€ MOJlyJib U HalpaBJICHHUE
Cuna Jlopenna, e€ Moaynb U HampaBIcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJJHOPOJHOM
MarHuTHOM noje. Padota cunsl Jlopenia
4.3.6 SIBneHre 3MeKTPOMArHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJAC wuHaykouu. 3aKOH  AJIEKTPOMAarHUTHOU
o uaaykin Oapases
Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIUU B
4.3.9 MPOBOJHMKE, JBUXKYIIEMCS IOCTYNATelIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunykTtuBHOCTh. fIBNieHMe camowHAykiuu. DJ[C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM
4.3.13 DNEeKTpPOMarHUTHOE T0JIe
TexHUYecKrne yCTpONCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 JJIEKTPOMArHUTBI, 3JIEKTPOJBUTATEND, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYhb
[TpakTdeckne paboThl. M3ydeHHe MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. VccrnenoBanue nencTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIICHUS 3JIEKTPOMArHUTHON
WHIYKITAN

/

5 KOJIEBAHWA 1 BOJIHbBI
###HPart#HMEXAHUYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
~ Konebarensnaa cucrema. CBoOoaHBIE KONEOAHMS.
0 AAKYMEHT NOANUEAH IapMmonnueckue konebanus. Ilepuox, uacToTa,
SNIEKTPOHHOU NOANUCHIO aMImTya U daza KonebaHui
CepTugukat 0E42607FIFEC395A2E3COFFB7GIBEDF2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCKUil MasTHUK
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5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnyeckoen  AMHAMUYECKOE  OMNMCAHUE
K0J1e0aTeIbHOTO ABM)KECHUS

IIpeBpamienue dSHepruM IpU TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUTUTYIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobonHbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
Koje0aTeIbHOM ~ KOHTYype. AHaIOTUi  MEXIy
MEXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.7

5.1.8

3akoH COXpPaHCHUA OHEPIrun B nacallbHOM
K0J1€0aTEeJIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BrIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennblil Tok. CUHYCOMAABHBIN TEPEMEHHBII
TOK.

5.1.9

5.1.10

MoIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBojacTBo, mnepepaya U
noTpediIeHne JIEKTPUYECKOMN JHEPIUH.
OKOJIOTUYECKUE  PUCKH  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue yCTpOMCTBA:! ceifcmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIiepesad

IIpakTueckue paboThI. Hccnenosanne
3aBHCUMOCTH NIE€PHO/Ia MaJIbIX KoJieOaHMil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COCAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U PE3UCTOpa

#HH#HParfH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

/

Mexanuueckue BOJIHBI, yCIIOBHS
501 pacnpocTpaHeHHS. [Tepuon. Cxopocthb
5.2 pacrpocTpaHeHus U JUIMHA BOJHBL. [lonepeunsle u
0 AOKYMEHT MOAMNUCAH TPOJIOIBLHBIE BOTHBI
SNEKTPOHHOW MOANMCHIO ###Par###  Unrtepdepenmus wu  audpaxmus
CepTudukat 0E42607F1FEC395A2E3CO FFB7<§T%E%F2 MEXAHNYECKUX BOJIH
,ﬂ,eF‘ICTBMTEJ'IeH Uo.0UL.2UL0 TTO ULLUD. 2UZ/
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3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3JIY4YECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBoJicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, NOJISIpA3ALU, Tudpaknus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[ITkana »MEeKTpPOMArHUTHBIX BOJH. lIpumeHenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunIUIIBI pagnuoCBsI3u u TEJIEBUACHUS.

Pannonokamus. DIeKTpOMarHWUTHOE 3arps3HEHUE
OKPYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JUArHOCTUKAa B
TEXHUKE W MEIULUHE, Pagap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesnedoH, CBU-neun

5.3.1

###Par#H##OII TUKA

[IpsiMonMHEHOE  paclpoCTpaHEHHE CBeTa B
ogHOpoHOH cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUs CBETa.
[TocTpoenne n300pa’keHHi B INIOCKOM 3epKalie

533

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

53

535

Hucnepcus cBera. CloxHBINA cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaronIue JUH3BL TOHKas
nuH3a. DOoKycHOe paccTOsSHUE U ONTHYECKasl cuiia
ToHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux 1 pacceuBaromux jauHzax. opmyna
TOHKOM JIMH3EL. Y BEIIMUYCHUE, JaBaeMOe JTNH30H

5.3.7

IIpenenst NIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKHU

/

O

OOKYMEHT NOANUEAR

SJIEKTPOHHOU NMOANMUCH

YA T

e}

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOII01eHUS MaKCHUMYyMOB u
MUHHMYMOB B HUHTEpP(QEpPEHIIMOHHONH KapTHUHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOYHUKOB

CepTudpukat OE4

CAEEC20
LoU/rirceod
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HMudpakmus cera. JudpaknuonHas pemeTka.
YcnoBue HaOIIOACHUS TIaBHBIX MAaKCUMYMOB IPH

539 NajeHud  MOHOXPOMAaTHMYEeCKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]T
[IpakTueckue paboTel. M3MmepeHue mnoka3aTens
53.12 MIPETOMIICHUS. Hccnenosanue CBOWCTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukd. [locTynarsl TeOpuH OTHOCHUTEIHLHOCTH:
WHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DWHIITEIHA

6.2

6.3

OTHOCHTEILHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'I€HI/I€ BPEMCHHU U COKpAIICHUC OJIMHBI

BHCPFI/ISI " UMITYJIBC CBO6OI{HOI>1 YaCTHUIIbI

6.4

Csi3p  Macchl C DJHEprHed M UMIYJIbCOM
CBOOOJHON YacTUIbl. DHEPIusi MOoKosi cBOOOJHOMN
YaCTHLIBI

KBAHTOBAA ®U3MKA
##H#Part#H#JIEMEHTBI KBAHTOBOM OIITUKU

7.1

7.1.1

®otonsl. Dopmyna I[lmanka CcBSI3M SHEpPruu
¢doToHAa € ero 4YacToToW. DHEpPrusi W HMILYIIbC
dboTtoHa

OtkpeiTHE U uccnenoBanue Gotorddexra. ONbITH
A.T'. CroneroBa. 3akoHsl hoTodddexTa
VYpaBHenue OiHmTeitHa A QoToddpdekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue ceera. OnbitTel [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA: ($hOTO3IEMEHT,
dboTomaTuMK, COTHEUHAss OaTapesi, CBETOIHO]]

/

O

CepTudpukat OE4

HencteuteneH ¢ 05.02.2026 T

OKYN
SNERTPC

12607F1FEC3

~

CTPOEHUE ATOMA

AEHT NOANWUCAH
)HHoﬁnonnygﬁm

95A2E3COFFB7C1BEOF2

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
HCCJIEI0BAHUIO CTpOoeHUs atoMa. [1nanerapHas
MOJIeJIb aToMa

10 01.05.202/
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IToctynarer bopa. HM3nyuenue u mnoryionieHue
(OTOHOB IpU IEpexojie aToMa C OJHOTO YPOBHS

/

7.2.2 .
sHepruu Ha Apyroil. Buabl cnektpoB. CoekTp
YpOBHEH HEPrUM aToMa BOAOPOIa
BosiHoBBIE CcBoOMcTBa yactul. Bonubel ne bpois.
7.2.3 KopmyckynsipHo-BonHOBOM ayanusm. Judpakmms
AIIEKTPOHOB Ha KpUCTalIax
794 CroHTaHHOE U BBIHY)KJIEHHOE  U3JIy4YCHHE.
YCTpoiicTBO M IPUHIIHI PabOTHI JTa3epa
705 TexHUuyecKkrue yCTpPONCTBA: CHEKTPaIbHBIA aHAIN3
(cTieKTpOCKoOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTEP
706 HpaKumquKHe paboTHI. Habnronenue
JUHENYaToro crekTpa
ATOMHOE AP0
731 MeTto b HaOI01eHUs u perucrpanuu
AIIEMEHTAPHBIX YaCTHII
OtkpeiTre paguoaktuBHOCTH. ONBITE Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PAJUOAKTUBHOIO
732 m3nydeHusi. CoiictBa anbda-, Oera-, ramma-
u3Ny4deHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI
OtkpeiTHe TpoTOHAa M HeWTpoHa. HyknoHnHas
7.3.3 Mozenb sapa leiizenOepra — lBaneHnko. 3apsj
anpa. Maccosoe uncio sapa. M3otomnst
Anbda-pacniaz. DNEKTPOHHBIM W TO3UTPOHHBIN
7.3.4 Oeta-pacma. [Mamma-uznydenue. 3akoH
7.3 paZioaKTUBHOIO pacraja
735 DHeprusi CBA3U HYKIOHOB B siipe. SIiepHbIE€ CUIIBL.
Jedext macchl siapa
7.3.6 SAnepubie peakuyu. JleneHue u CUHTE3 Azep
AnepHblii  peaktop. TepMOsIepHBIM  CHUHTE3.
7.3.7 [IpoGieMbl U MEePCHEKTUBBI SACPHON IHEPrETUKH.
DKOJIOTHYECKUE aCTIEKTHI SACPHON SHEPTETUKHU
738 OneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
dyHIaMEeHTaTbHbIE B3aUMOICHCTBHS
739 TexHUUecKHe YCTpOWCTBA: JIO3UMETp, Kamepa
Bunbcona, siaepHblit peakTop, aToMHast bomba
10 ~ [Ipaktuueckue pabotTel. MccnemnoBanwe TpPEKOB
NOKYMEHT NOOMUCAH 4acTHI] (110 TOTOBBIM (hoTOrpadusim)
0 an Ié8KTP0HHOI7I NOANMCbI  DJIEMEHTBI ACTPODU3UKH
CepTudnkaT 0E42607FIFEC395A2E3COFFB7CHBEOF2 Bun 3sé3auoro neba. Cospesnus, ApKHME 3BE3JbI,
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
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IIJIaHCTBI, UX BUAUMOC IBHXKXCHUC

8.2

8.3

ConueuHast cucrema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApIUKOBHIC
raHeTsl. Mansie Tena CoTHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
AKTHBHOCTb

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. [[lnarpaMma «CHeKTpajbHbIN Ki1acc —
CBETUMOCTBY. 3BE311bI TJIaBHOM
[IOCJIEZI0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] TJIaBHOU
MOCJIEI0BATEIbHOCTH

8.6

#H#Par#H##BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u 3Bororuu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunslii Iyt — Hama [anaktuka. CnupanbHas
CTpyKTypa ['anaktuku, pacnpeneneHue 3BE3], rasa
u e, llonmoxxenune u apwxenune ConHLA B
INanaktuke. [1nockas u chepuueckas MoaACUCTEMBI
lNamakTkn

8.8

8.9

8.10

/
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Tunbel ramaktuk. PanuorasakTuku H  KBas3apbl.
YEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paauyc
Bcenennont, teopus bosbmioro B3psiBa. Mogaeinb
«ropsiuei Beenennoii». PenukroBoe usirydeHue

MacurabHast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpeOOBaHMS

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K IIPEAMETHBLIM pe3yjbTaTaM 0CBOCHHUSA

OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJ'IaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA u

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

ChopMUpOBaHHOCTh YMEHHH MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIMHAMUKH,
AJEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM JJIsl aHaIW3a U OObSICHEHUS
SIBJIGHU MHUKpPOMHpa, MaKpoOMHpa M MeraMupa, pas3iuyaTh YCJIOBHUS
(rpaHuIpl, 001aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOIUi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OIPAaHHMYEHHOCTb
UCIIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (hU3HMUECKHE
MPOLIECChl,  HMCMOJb3ysl  OCHOBHBIE  TIOJIOXKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYecKuX Tel U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aJadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHON (U3NYECKOW MOJEJbI0: Ha OCHOBAHUU
aHajM3a YCJIOBHUsI BBIOMpaTh (U3MYECKHE MOCIIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4, IPUMEHSITH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3WMYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH pPACUYEThl HA
OCHOBAaHWHM WMEIONTUXCS JaHHBIX, aHAJIN3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBATh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolIMe MPUMEHEHHs] 3HAHUN U3

Pa3sHbBIX PAa3gCJIOB MIKOJBLHOTO Kypca (1)I/IBI/IKI/I, a TaKKC HHTCrpanuun

é 6

OOKYMEHT NOANUCAH y .
SNEKTPOHHOM MO MBREEIRUBATE  JIQIIYECKYI0  LENOUKY pPaccy:kieHuii ¢ Oonopod Ha

n3
Ceptn¢umkat OE42607F1FEC395A2E3COFFB7CIBEOF2

3HAHMH W3 JPYTHX MPEIMETOB  eCTECTBEHHOHAYYHOTO  ITMKIIA:

CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (bl/ISI/I‘IeCKI/Ie SABJICHUS
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Bianenune OCHOBHBIMU METOAAMH Hay4HOI'O [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: NPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIA CHOCOO
W3MEPEHUS] U HCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEUIHOCTEN
W3MEPEHUH, TMPOBOAUTH HCCIECJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3Yd (DU3HUUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeJaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacHOTO Tpyaa
IpU MPOBEACHUH HCCICIOBAHUN B paMKax yd4eOHOro SKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKOM  JIESITEIPHOCTH  C  WCIOJIB30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAaMH, C TO3HMIUN IKOJOTHUECKOU
8 0€e30I1aCHOCTH; MpeCTaBICHUI 0 palMOHAIIBHOM
MPUPOJIONOIb30BaHUM, A  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

OBnaneHue pa3inMuHbIMH crocoOamMu  pa®oTel ¢  uHMOpManuen
(¢u3nyecKoro  coAepkKaHMs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBECPHOCTHU HOJ'IY“IB.CMOIZ HH(bOpMaL[HH

ChopMUPOBAaHHOCTh ~ YMCHHMM  NPUMEHSATH  OCHOBOIIOJIATAIOIIHE
ACTPOHOMHMYECKHE TOHSITHS, TCOPHH M 3aKOHBI JUIs aHaliu3a H
10 00BsCHEHUST (PU3UICCKUX TPOIECCOB, MPOMCXOMAIINX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMaX, B MEKIaJlaKTHUYEeCKON cpenie; JIBMKEHUS

HeOECHBIX TeII, DBOIIOLNHY 3BE€311 1 Beenennoi
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» duzuka. Mexanuka; yriayonenHoe o0ydenue 10 kimace/ Msikures .41,
CunsikoB A.3. OO0I1IE€CTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY;
Ax1monepHoe obmiectBo «M3aarenbectBo «lIpocBemienne»

» ®uzuka. MonekynsipHas ¢pusuka. TepMoauHaMuKa; yriIyoJeHHOe 00ydYeHHe
10 xnacc/ Maxumes I'.51., CunsikoB A.3. OOIIeCTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «[PODAY; AknnonepHoe odiecTBo «M3aaTenbcTBO
«IIpocBenienue»

Msikumies ['.5., CunsikoB A.3. ®usuka: «nekrpoauHamuka» 10-11 ki.: Yueo.
JUTsl yTiIyOJieHHOTO u3ydeHus pusuku. —u3n. — M.: [Ipocsemienune, 2022

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. B.A.Boukos Iloypounsie pa3zpabotku. Mocksa, «Bako» 2005r..

2. Kabapaun O.®., Opnos B.A. ®usuka. Tectsl. 10-11kaccel. YuebH.-mMmeTon
nocobue. [poda, 2000.

3.B.®. IIunoB «®Pusuka 10-11 kinaccsl. [loypounoe niianupoBanue» -M.:
ITposemnie-uue,2007

4. [lTaxmaes H.M.,I1InsioB B.®. ®usnueckuii SKCIEPUMEHT B CPEAHEN IIKOJIE:
Mexanuka. MonekynspHas pusuka.

5. DOnexkrpoannamuka M.: IIpocsemienne, 1989.

6. Bonkos B. A. [loypounsie pa3zpabotku no ¢pusuke: 10 kimacc. — M.: BAKO,
2006

JnnakTnueckre MaTepuaibl

1. }O.C.Kynepmreitn. OnopHbie KOHCIIEKTHI U AuddepeHITnpoBaHHbIC
3amaun.9-10 knacc.

2.E.A. Mapon «OnopHble KOHCIIEKTHI U TUPdepeHIIUPOBAHHbBIE 3a/1a4H 10
¢usukel 1km»-M.: [Ipocsemenne, 2008

3.E.A.MapoHn, A.E.MapoHn, ®usuka 10, [lngaktuueckuit matepuai, Mocksa,
Hpoda, 2002r.

4.E.A.Mapon, A.E.Mapon, COOpHHUK KaueCTBEHHBIX 3a7a4 M0 (U3HKE.
Mockaa. [Tpocse-menue, 2002r.
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5. AIT. Peimkesnda «Coopauk 3agad\dusuka 10-11».-M.: JIpoda, 2004
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

1. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy
2. https://videouroki.net

3. https://phys-ege.sdamgia.ru
4. Cupuyc-kypcsl: https://auth.sirius.online/

5. IkonkoBo «0auk 3amanuii ET'O»: https://3.shkolkovo.online/catalog
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