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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3ALMIX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJIA MPOAOJKEHUS 0O0pa3oBaHHs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOnéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTaThI 110 ro1aM 00YyUEHHUS;

coJiepKaHue yueOHOoTro npeaMera « Pu3ukay Mo rojgaM o0y4eHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBIsICT BO3MOXKHOCTH JJISI pealiu3alldd  PaA3JIMYHBIX METOJUYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusndeckoir reorpadueir U acTpoHoMmen. lcmonp30BaHWE W AKTUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHE €CTECTBEHHO-HAyYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK IPHUHIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3MKH
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPeaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 5SKOJOTMYECKHMM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke 0OCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIMAINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. s ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE OMBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie pabOThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3ZMOXKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs b0 B koHie 10 u 11 kiacco, mmubo0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjaccoB. BTopoil cmoco6 — 3To
UHTETpamus pabdoT MpakTUKymMa B CHUCTeMY JabOpaTOpHBIX paboOT, KOTOpbHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE MCCIEeIOBAaHNE, KOTOPOE MPOBOIUTCA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMAaTUKHU JJIS 3THX BHJIOB YUCHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHs], WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOU (PU3UYECKOU MOJEIBIO, TTO3BOJISIONINE MPUMEHSIThH
W3yYCHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfenia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyrole BeIOOpa
buznyecKoil MOAeN AJis CUTYallu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus JOJKEH U3ydaThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHcTpallMoHHOE  000pyAoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMupyercss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIedrBaeTCsl B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYalOmMXCci. TeMaTHYeCKue KOMIUICKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYArONMXCS K HAYYHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKH JIsI Pa3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTrkeHHe 3TUX Ielied 00ecreunBaeTCsl PEeIIeHHEM CIEAYIOMMX 3a/1a4d B
MpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAOIIUX CAMOCTOSTEIBHOE CO3JaHUE
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCIE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOyYalOUUMUCA, T[UIAHUPYIOMIMMHU  TPOJOJIKEHUE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
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 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi JabopaTopued no ¢usuke. [IpumMepsl U3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU M UX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>XKHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OpPOLIEHHOrO MOJ YIJIoM K TOPU3OHTY M
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3ydenne naBUXKEHUS Tejla, OpPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONM 3aBUCHUMOCTH MEXAY JalbHOCTBIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHue IBHKEHHS Tella MO OKPYXHOCTH C IIOCTOSIHHOM I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprumanenble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TeJl B MHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

KaueHrne nByX LHMIMHAPOB WM IIAPOB PA3HOM Macchl € OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOS, KAYEHHS U CKOJIbIKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

V3y4yeHne NBHKEHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuif OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMbI MAaTEpPHUAJIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomMeHT umiynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuunanbHast SHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHynmu U1 UACAIBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pazgen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH U TBEPIABIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHne H30TEpMUYECKOrO mMpouecca (PEeKOMEHIOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbl. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO UJE€aJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHYECKON  cuUCTeMbl 0Oe3  coBepuieHuss pabotel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAWHAMHKU. BHyTpeHHsass »sHeprus. KomnmnuecTtBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOJUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AUUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUSA BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHue W KumeHue. Y aeiabHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa30BbIX NMEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCIAaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMANIOB ISl AJIEKTPOCTATUYECKOrO TMojisl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CyNEePIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECUS 3apsA0B.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE CoeMHEHNE KOHIEHCATOPOB. IlocmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE BJIEKTPOIpHOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHys SHEpPruu 3apsHKeHHOTO KOHAGHCAaTOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoanuwtii 31eKmMpuyecKuili mox.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTouHukm
toka. Hampsokenune U u DJIC é&.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUIMHBI M IUIOLIAAM IIONEPEYHOIO CEYECHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynmpOBOJHUKH. CoOcTBeHHas U IpUMECHAs  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAMON, CBETOAMOJ, TallbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHeHHE MPOBOAUMOCTH METAJUIOB U MOJYITPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIIUYHH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM» ).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUS, C6A3AHHbBIE C U3YYUEHUEM MEMOO008 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CHUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOEHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS JUCCOLMAIUS, TallbBAHNKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eocpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMN), UCTOJIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHn4eckre yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOM MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs My4yKa 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKyu.

SlBneHue DNEeKTpOMAarHUTHOW MHAYKOMU. IIOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAIYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MaruuTa B aJlOMUHUEBOM (MEIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHWYEeCKOM sHepruu). BoiBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactota konebanuid. [lepumon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

WccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHLHON MOJICNIU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHHI HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJE0ATEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JJMHUH JIEKTporepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO 1 PUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npAKMuUKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabnrogeHue 3;1eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHLUs H
TudpaKIms.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanmys.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIPpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSpU3as, Tudpakius, UHTepdepeHITs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CrIoXKHBIM cOCTaB O€JIOro CBeTA.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ IF€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCMMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

HabnrogeHnue noJHoro BHyTPEHHETO OTpakeHHs. MoJienb CBETOBOA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopmusie padomul, npaKmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKayia v JIMH3HI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINM JIa3epHOTO U3JIyYEHUS Ha ABYX LIETISX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMU.
Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymartsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnyckyaapHo-60110801 0yaiu3m.

PaBHOBEeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrosinaoi [1anka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIEIOBAHHUIO CTpoeHUs aroMma. [lnmaHerapHas mozenb aroma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHEKTPAIbHBINA
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JIMHBI BOJIHBI JA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3Iy4YCHUS. BiMsgHME PagMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npegenamu CraHmapTHOW Monenu. TéMHas martepuss U TEMHaA
DHEPIUsl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHas: ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKUA IS OOBICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(hEpHast aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM TMOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsit Ilyte — Hama ['anaktuka. [lonoxxenue u nBuxenue CoJiHIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE cO3Be3Aus (CEBEpHOro MOJylIapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX UBMEPUTENIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pa3lellax «YUYEHUYECKUUA  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonexymsipHasi pu3nKa U TEpMOAMHAMUKA», «INEKTpoauHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CHEHHAIBHOM TEOPUM OTHOCUTEIHLHOCTHY», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYCHHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TPUTOHOMETPHUYECKHUE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIeIeHHE IO TIIOCKUX (PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yJIbTPa3ByKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpagpusa: wmarHutHble TONMIOCAa 3€MJIM, 3QJI€KH MATrHUTHBIX PYII,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAs OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pas3sBUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO ICSATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUU B 0Opa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, HOCTHUKCHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITENHHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymaymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYy»XKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaINu3a UMEIOIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKH TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BIAJCTh  HaBBIKAMU  Y4EOHO-MCCIEAOBATENLCKOM W MPOEKTHOMN
NEeATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIIeHUs 3amad  (pU3NIECKOro
coJiep KaHus, MIPUMEHCHHIO Pa3JIMYHBIX METOOB MMO3HAHUS;

BJIAJCTh BHUJAMH JICATCILHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHHMS, €ro
WHTEPIPETANN, TPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIIC TPU CO3JIaHWW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBIIBIIATH TPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTyaJU3HpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peHIeHUsA, HaXOJAWTh apryMEHThI  JUIs
JIOKA3aTelIbCTBA CBOWX YTBEP)KICHHM, 3a/JaBaTh MapaMeTphl U KPUTECPUU
pEIICHMS;

aHAJU3UPOBATh IIOJYUYCHHBIC B XOJI€ PCIICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh X JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHCHHE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIIMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTHh 3HaHHSA TI0 (U3UKE B TMPAKTUYECKYH0 00J1acTh
JKU3HEIEITCILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTaTh HOBBIC MJICH, MTpE/jIaraTh OpUTMHAIBHBIC ITOIX0/IBI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISATh OOIIEHWE Ha Ypokax (U3UKH U BO BHE-YPOUHOU
NESITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIYalIbHON pabOThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessiTh poJid ¢ Y4ETOM MHEHHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTHPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBEHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €r0 TPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarh KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl HA YIrIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M OTHYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJIb (HU3UUYECKON TEOopuu B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymnpyras nedopmainus, abCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paziuyarh yCiaoBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIruM, CBsI3b PAOOTHI CUJIBI ¢ MU3MEHECHUEM MEXaHWYECKOW JHEPTHH,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MMITyJIbCa H
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYJISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBATh yCHOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH KyioHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UINU DICKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Js ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEXaHWuecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYrOCTH, CUJia TPEHUS, MOIIHOCTbD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ IMOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, padoTa HJeaJbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIISA; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIIMAJIOB,  AJEKTPOJBIKYIAs  CWJla, CWia  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJEKTpUuueckas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCJIEI0BAaTEIbHBIM U
NapasuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
MEXaHMUYECKOE JIBHKEHHE, TEIUIOBOE JBWKCHHME 4YacTHUI] BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABIECHHOCTh
TerIonepeaayu, JAEKTpU3alrs Tel, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ YU4ETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, JIeJaTh BEIBOBI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIJI0KEHHON TMIOTE3bL: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIEpHMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(U3MYECKO MOJENIbI0: Ha OCHOBAHHMHM aHAJIM3a YCJIOBHUS OOOCHOBBIBATh
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh pe3yJbTaThl U KOPPEKTUPOBATh METOJbl PEIICHUS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATh JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaeMyl0  HHPOpPMAIMI0O W  OIEHHUBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISATE MOTUBAIMIO K OyayIiei mpohecCHOHaNbHON ACSITENbHOCTH TI0
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

NOHMMAaTh pPOJb (U3MKK B  HIKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIbHOM, CHCTEMATU3UPYIOILEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3MYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (Qu3Mdeckux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE MOJIsl, TApMOHUYECKHE KOIeOaHUs, MAaTeMaTUYECKUI MasSTHHK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJIB3YSl OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CIEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIONIB3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YMCEN WM 3HEPTHM B AIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl sipa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIUe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, DBOIIONNH 3BE3] M BeeneHHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHUW, JeNaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIIOKEHHONW THUIOTE3bl: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0I0/1aTh TpaBmiia OE30MaCHOTO TPy/ia MPH MPOBEICHUU HCCIEIOBAHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3nYecKol MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
POBOANUTH Pacu€Thl HA OCHOBAHUHM MMEIOIINXCS TAaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca (PU3MKH, a TAK)KE UHTErpaluy 3HAHUW U3 IPYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCyKJICHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOM U MPOU3BOICTBEHHOM
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIBHO PACIpeAesaTh ACSITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n  mporpamMmmsl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI TPUPO/IbI
. https://www.yaklass.ru/p/fizika#program-
1.1 Hayunslit MeTOT TO3HAHUS TIPUPOJIBI 6 0 0
10-Kklass
Hroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
21 KiHeMaTiKa 10 1 0 https://www.yaklass.ru/p/fizika#program-
10-klass
99 JnHavika 10 0 0 https://www.yaklass.ru/p/fizika#program-
10-klass
23 Cratuxa TBSpIOro Tema 5 1 0 https://www.yaklass.ru/p/fizika#program-
10-Kklass
24 3AKOHBI COXAHEHHS B MeXaHHKe 10 1 0 https://www.yaklass.ru/p/fizika#program-
10-klass
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON 15 1 0 https://www.yaklass.ru/p/fizika#program-
' TEOPHUHU 10-klass
3.2 Tepmoauaamuka. TerioBbIle MATUHBI 20 1 0 ttps:/fwavw.yaklass. ru/p/fizikasiprogram-
10-klass
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 14 1 0 https://www.yaklass.ru/p/fizika#program-

®a3oBbIe EPEXOIBI

10-klass
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Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

49

https://www.yaklass.ru/p/fizika#program-

4.1 DIIEKTPUUYECKOE TT0JIC 24 0 10-Klass
492 I T r——— 24 0 https://www.yaklass.ru/p/fizika#program-
10-Kklass
https://www.yaklass.ru/p/fizika#program-
4.3 Toku B pa3nu4HBIX cpeax 6 0
10-Kklass
Hroro no pazgeny 94
Paznea 5. PUSHUYECKHUN MPAKTUKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JuaexkTpoHHbIe (LU(pPOBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MarHITHOE HOe 14 0 0 https://www.yaklass.ru/p/fizika/11-
klass
1.2 DNeKTpOMarHUTHAsE MHIYKITHS 13 1 0 E;zz://www.vaklass.ru/p/f|2|ka/11—
Htoro no paznemny 27
Pasznen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexanndeckue KoneOanus 10 0 0 E:;ZZ://WWW'VakIaSS'rU/D/fIZIkajll_
2.2 DJeKTPOMAarHUTHBIE KOJICOaHHSI 15 0 0 E:;ZZ://WWW'VakIaSS'rU/D/fIZIkajll_
MexaHu4eCcKHe U JIEKTPOMAarHUTHBIE https://www.yaklass.ru/p/fizika/11-
2.3 10 1 0
BOJIHBI klass
24 Oruka o5 1 0 https://www.yaklass.ru/p/fizika/11-
klass
Hroro o paznueny 60
Pazaen 3. OCHOBBI CHEHHAJIBHOﬁ TEOPUU OTHOCUTEJBHOCTHA
31 Octossl CTO 5 1 0 https://www.yaklass.ru/p/fizika/11-
klass
Hroro mo pazneny 5

Pa3nesn 4. KBAHTOBAS ®PU3UKA
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https://www.yaklass.ru/p/fizika/11-

4.1 KopnyckynsipHO-BOTHOBOMH JTyalli3M 15 0 Klass
492 PusHKa AToMA 5 0 https://www.yaklass.ru/p/fizika/11-
klass
43 ®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 0 https://www.yaklass.ru/p/fizika/11-
' YaCTHIL klass
Hroro mo pazneny 25
Paznen 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 0 ﬂ:;zz://www.vaklass.ru/p/f|2|ka/11—
Htoro no pazneny 12
Pa3znen 6. PUSMYECKHM TIPAKTUKYM
6.1 ‘ ®u3nUecKuil TPaKTUKYM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
MPEIMETHOTO CO/IEP KAHUS U OTIbITa
7.1 NeSITeIbHOCTH, IPUOOPETEHHOTO NPU 15 0
u3ydeHun kypca ¢pusuku 10 — 11
KJIACCOB
Hroro no pazneny 15
PeszepBHOe Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

Owusuka — pyHIaMEHTalIbHAs HayKa O
pupoe

HayuHblit MeTO TO3HAHHS U METOMBI
UCCIeIOBaHMS (PU3UYECKHX SIBICHUIH
OKCIIepUMEHT U TeOpHUs B Ipoliecce
No3HaHMA Npupoasl. Habmronenue u
9KCIIEPUMEHT B (PH3HKE

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c33e6

CrniocoObl u3mepeHus: pU3NIECKux
BCJIMYHUH

AOGCo0THAs M OTHOCUTENIbHAsS
MOTPENIHOCTH U3MEPEHUHN PU3NIECKUX
BEJINYUH

MopnenupoBanue B ¢pusuke. Ponb u mecto
¢busuku B OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHUHBI MUPA, B IPAKTHYECKOU
NeATeIFHOCTH JIFOAeH

Mexannueckoe nBmwxkeHue. Cucrema
otrcueTa. OTHOCUTEIHHOCTh
MEXaHUYECKOTO IBIKeHus. [Ipsamas u
oOpaTHas 3a/1auu MEXaHUKH

Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
IIPOEKLUU HA OCU KOOpAUHAT.

https://www.vaklass.ru/p/fizika/10-
klass

https://www.vaklass.ru/p/fizika/10-
klass
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Tpaekropust. [lepemenienune. CKopocTb.
WX mpoekuu Ha OCH KOOpAWHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.

https://www.vaklass.ru/p/fizika/10-

9 I'paduueckoe onucanre paBHOMEPHOTO Klass
IPSIMOJIMHENHOTO JBUKEHUS
10 Ciio)keHue nepeMeIeH U CKOPOCTEH. https://www.yaklass.ru/p/fizika/10-
Perenue 3agau klass
HepaBHomepHoe BH>keHNEe. MTHOBEHHas .
. https://www.yaklass.ru/p/fizika/10-
11 CcKOpocTh. Y ckopenue. [Ipsamonuneitnoe Klass
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsMOINHENRHOTO https://www.yaklass.ru/p/fizika/10-
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM klass
CBobosHoe nasieHue. Y cKopeHue
13 CBOOOAHOIO NaJeHUs. 3aBUCUMOCTh https://www.yaklass.ru/p/fizika/10-
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT klass
BPEMEHHU U UX rpapuKu
14 JIBr>xkeHue Tena, OpoIIeHHOTO MO YIJIOM https://www.yaklass.ru/p/fizika/10-
K TOPU30HTY klass
Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYXHOCTHU. YTJI0Bas U JIMHEHAs .
https://www.yaklass.ru/p/fizika/10-
15 ckopocTs. [lepuon u yacrora. Klass
[leHTpOCTpEMUTENBHOE U TIOJTHOE -
YCKOpEHHUE
16 KonTtponbHas pabora o Teme https://www.yaklass.ru/p/fizika/10-
"Kunemartuka" klass
IlepBsiif 3akoH HproToHa. MHEpUMaibHbIE .
N https://www.yaklass.ru/p/fizika/10-
17 cucteMbl orcuéra. [Ipuammn

oTHocuTenpHOCTH I"anmnes.

klass
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HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTByomas cuia. Bropoit

https://www.yaklass.ru/p/fizika/10-

18 3akoH HeroTona. Macca klass
19 B3aumoneiictue Ten. Tperuiil 3aKoH https://www.yaklass.ru/p/fizika/10-
Hprotona klass
20 [IpuHnun cynepnosunuu cui. Pemenue https://www.yaklass.ru/p/fizika/10-
3a/1a4 Ha MpUMEHeHne 3aKk0HOoB HproToHa klass
3aKOH BCEMUPHOTO TATOTEHUS. .
. https://www.yaklass.ru/p/fizika/10-
21 DKBHUBAJICHTHOCTb IPaBUTAIIMOHHON U Klass
WHEPTHOM Macchl
99 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO https://www.yaklass.ru/p/fizika/10-
HagaeHus klass
JIBrkeHHE HEOCCHBIX TET U UX .
https://www.yaklass.ru/p/fizika/10-
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas Klass
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa I
24 Cwuia ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuia tpenust. [Ipupona v BUAbI cui
25 TpeHusl. [[BUKEeHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/ff0c3f76
Y4ETOM CUJIbI COTPOTUBIIEHUSI CPEIBI
26 Hasnenue. 'mapocratndeckoe gaBieHHE. https://www.yaklass.ru/p/fizika/10-
Cuna Apxumena klass
AOCOFOTHO TBEPIOE TEIIO.
27 [ToctynaTenbHoe U BpaliaTeabHOe https://m.edsoo.ru/ff0c41a6
JIBIKEHUE TBEPJIOTO Telia
28 MOMEHT CUJIbl OTHOCHUTENIBHO OCH https://www.yaklass.ru/p/fizika/10-
BpanieHus. [1nedo cunbl klass
29 CroxxeHue cuil, MPUIOKEHHBIX K https://www.yaklass.ru/p/fizika/10-

TBepaoMy Teny. LleHTp TsxecTu Tena.

klass
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VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunet paBHOBecus

https://www.yaklass.ru/p/fizika/10-

30 Pemenue 3anau
A klass
31 KoHnTtponbHas pabota 1o Teme https://www.yaklass.ru/p/fizika/10-
"lunamuka. Cratuka TBEpaoro reia" klass
HNmMnynec MaTepuabHOW TOUYKH, CUCTEMBI
39 MaTepuanbHbIX ToueK. LlenTp Mace https://www.yaklass.ru/p/fizika/10-
CHCTEMBI MaTepHABHBIX TOUEK. Teopema klass
O JIB>KEHHH LIEHTpa Mace
NmMnynbse cusbl 1 13MEHEHUE UMITYJIbCa .
https://www.yaklass.ru/p/fizika/10-
33 Tena. 3aKOH COXPAHCHHSI HMITYJIbCA. Klass
PeaktuBHOE nBUXKEHUE
MoOMEeHT uMITysIbCa MaTEPUAIILHON TOYKH. .
https://www.yaklass.ru/p/fizika/10-
34 IIpencraBinenue 0 COXpaHEHUM MOMEHTA Klass
HUMITyJIbCa B IIEHTPAJIBHBIX MOJISX
https://www.yaklass.ru/p/fizika/10-
35 Penrenne 3amau
klass
Pabota cuibl Ha MaJlOM U Ha KOHEYHOM
36 nepemenieHuu. I'paguueckoe https://www.yaklass.ru/p/fizika/10-
npecTaBiIeHne paboThl CHIIbI. MOIIIHOCTh klass
CHUJIBI
Kunernueckas sneprus. Teopema 06 .
. https://www.yaklass.ru/p/fizika/10-
37 W3MEHEHUN KUHETUYECKOU SHEPTUH Klass
MaTepuaibHOU TOUKU
[ToTeHManbHBIC U HETIOTEHITUATBLHBIC .
https://www.yaklass.ru/p/fizika/10-
38 cuibl. [loTennmansHas sHeprus. Bropas

KOCMHYECCKasA CKOPOCTh

klass
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TpCTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCEIMOTCHILIHMAJIBHBIX CHUJI C

https://www.yaklass.ru/p/fizika/10-

39 W3MEHEHUEM MEXaHUYECKON YHEPTUU Klass
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUr
Yipyrue u Heynpyrue CTOJIKHOBEHHUS. .
. https://www.yaklass.ru/p/fizika/10-
40 VYpasuenue beprynnu nms uneanbHOU Klass
JKHIKOCTH
a1 KonTtponpHast pabora o Teme "3aKoHbI https://www.yaklass.ru/p/fizika/10-
COXpaHEHHUs B MeXaHuke" klass
PazButHe npeacraBiaeHuit o npupoie .
https://www.yaklass.ru/p/fizika/10-
42 ter1oThl. OcHoBHEIE nonoxeHuss MKT. Klass
Hduddysus. BpoyHOBCKOE ABMKEHHE
CTpoeHue ra3000pa3HbIX, JKUIKUX U o
P P A https://www.yaklass.ru/p/fizika/10-
43 TBEPABIX TeN. XapaKkTep ABUKCHUS U Klass
B3aMMOJCHCTBHUS YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYJT (AaTOMOB). .
https://www.yaklass.ru/p/fizika/10-
44 KomnuectBo BemectTBa. [locrossHnas Klass
ABoraapo
45 Temneparypa. TermnoBoe paBHOBeCHE. https://www.yaklass.ru/p/fizika/10-
[lIkana [enbcust klass
https://www.yaklass.ru/p/fizika/10-
46 Pemenne 3amay
klass
. https://www.yaklass.ru/p/fizika/10-
47 HNneanpubnii ra3. I'a3oBbIe 3aKOHBI
klass
48 VYpaBuenue Menneneesa-Knamneiipona. https://www.yaklass.ru/p/fizika/10-
Pemenue 3amau klass
https://www.yaklass.ru/p/fizika/10-
49 AOconroTHas TeMiiepaTypa. 3aKoH

klass
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JanproHna

HSOHpOHCCCH B HACAJIbHOM ra3€ C

https://www.yaklass.ru/p/fizika/10-

50
IMOCTOSSHHBIM KOJMYECTBOM BEIIECTBA klass
I'padpuaeckoe npencrapieHue .
https://www.yaklass.ru/p/fizika/10-
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, Klass
n3zobapa
https://www.yaklass.ru/p/fizika/10-
52 OcnoBHoe ypaBHeHue MKT o Y B
klass
https://www.yaklass.ru/p/fizika/10-
53 Pemenue 3amay
klass
CBs13b a0COTIOTHON TEMIEpaTyphI
TEPMOJIMHAMUYECKON CUCTEMBI CO .
. . . https://www.yaklass.ru/p/fizika/10-
54 CpeIHEeH KHHETUYECKON dHEepruei Klass
MOCTYNATEILHOTO TEIJIOBOTO JABVKCHHUS
€€ yacTull
55 O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
teMe "OcnoBel MKT"
56 KonTpomabHas pabora o teme "OCHOBBI
MKT"
TepMoanHaMuyeckasi cucTema. 3ajlaHue
BHEIIHUX ycnoBui uist T/ cuctemel.
57 Breninue u BHyTpEeHHHE TapaMeTpBI. https://www.yaklass.ru/p/fizika/10-
[TapameTtpsl T/] cuctemsbl Kak CpeIHUE klass
3HAYEHUs BEJIMYHH, OITMCHLIBAIOIINX €€ Ha
MUKPOCKOITUYECKOM YPOBHE
HyneBoe Havyasio TepMOJMHAMUKH. .
https://www.yaklass.ru/p/fizika/10-
58 Camonpoun3sBodibHas penakcarus T/]]

CHUCTEMBI K TCIIJIOBOMY PaBHOBCCHIO

klass
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Monens naeansLHOrO ra3a B

https://www.vaklass.ru/p/fizika/10-

59 TepMOJIMHAMUKE. Y CJIOBUS Klass
MIPUMEHUMOCTH 3TOU MOJEIIN
60 YpaBuenue Menneneesa-Knamneiipona u https://www.yaklass.ru/p/fizika/10-
BBIPQKEHHE JIJIS1 BHYTPEHHEH SHEPruu klass
Bripaxkenue 1Jisi BHyTpEeHHEW SHEprun
61 OJHOATOMHOT'O UJICAJIbHOTO Ta3a. https://www.yaklass.ru/p/fizika/10-
KBasucrarudeckue u HeCTaTHUYECKUE klass
MIPOLIECCHI
DnemMeHTapHas paboTa B TEPMOAHMHAMHUKE. .
https://www.yaklass.ru/p/fizika/10-
62 Boruncnenue pabotel o rpaduky Klass
npolecca Ha pV-auarpamme o
Temnonepeaaya Kak crnoco0 U3MEHEHUs .
. https://www.yaklass.ru/p/fizika/10-
63 BHyTpeHHel sHeprun TJl cuctemsl 6e3 Klass
COBepILEHHs pabOThI —
64 KonBeknuus, TEmonpoBOHOCTb, https://www.yaklass.ru/p/fizika/10-
W3JTy4YECHHUE klass
KonuyecTtBo TemnoTsl. TenaoéMKoCcTh
65 Tesa. Y IenbHas U MOJIsIpHas https://www.yaklass.ru/p/fizika/10-
TETJIOEMKOCTH BEIIECTBA. Y AeNIbHAS klass
TEIJIOTa CTOPAaHUSI TOTIIINBA
66 Pacuér xonmyecTBa TEIIOTHI ITpU https://www.yaklass.ru/p/fizika/10-
Temionepeaaye klass
67 [TonsiTne 06 anuabaTHOM mpoIiecce. https://www.yaklass.ru/p/fizika/10-
IlepBrlil 3aK0H TEPMOAUHAMUKHU klass
KonuuecTBo TeminoTel 1 paboTa Kak Mephl .
. https://www.yaklass.ru/p/fizika/10-
68 W3MEHEHUs BHyTpeHHeH snepruun T/1

CHCTEMBI

klass
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69

BTopoi1 3aKOH TEpMOJIMHAMUKY IS
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMOCTh NPUPOIHBIX
IPOLIECCOB

https://www.yaklass.ru/p/fizika/10-
klass

70

[IpuHUMITBI AEHCTBUS TEIUIOBBIX MAIIWH.
KIT/

https://www.vaklass.ru/p/fizika/10-
klass

71

72

MakcumanbsHoe 3Hauenue KIT,. Iukn
Kapno

Pemenue 3amau

https://www.yaklass.ru/p/fizika/10-
klass

73

DKOIOTrMYECKUE aCIIEKTHI UCITOJIb30BaHMUS
TEIUIOBBIX IBHUTaTeneu. TemnoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

https://www.vaklass.ru/p/fizika/10-
klass

74

75

Pemenue 3amau

0O00011eHne U CUCTEMAaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TemnoBbie
MaIIuHbI"

76

77

78

KonTponbHas pabora no teme
"Tepmonunamuka. TenaoBbie MalTuHbL"

[TapooOpa3oBaHue U KOHICHCAIIUS.
Ucnapenue u kunenue. Y neibHas TEIUIOTa
napooOpa3oBaHus

Haceplmiennbie 1 HEHACHIIIIEHHBIE MAPHI.
KaduecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUSI HACBIIIEHHOTO Mapa OT
TEeMITepaTypbl, ©X HE3aBUCUMOCTh OT
00bEMa HACHITIIECHHOTO Tapa. 3aBUCUMOCTh
TeMIepaTypbl KUTICHUS OT TaBJICHUS B
JKHJKOCTH

https://www.yaklass.ru/p/fizika/10-
klass

https://www.vaklass.ru/p/fizika/10-
klass
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Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U

https://www.vaklass.ru/p/fizika/10-

79
OTHOCHUTEJIbHAS BIAKHOCTh klass
https://www.yaklass.ru/p/fizika/10-
80 Pemenue 3amau
klass
Trépnoe Teno. Kpucramiunueckue u .
. https://www.yaklass.ru/p/fizika/10-
81 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB Klass
KPHUCTAIIJIOB
82 [lnaBnenue u kpuctamM3anus. Y 1eabHast https://www.yaklass.ru/p/fizika/10-
TeruioTa riasiaeHus. CyOnumanus klass
edopmanuu TBEpOro Tena. Pactsxenue .
Aedop P https://www.yaklass.ru/p/fizika/10-
83 u ckarue. Casur. Monyns FOnra. TIpenen Klass
ynpyrux aedopmaruii
TemioBoe paciuivpeHue KuIKOCTel .
R https://www.yaklass.ru/p/fizika/10-
84 TBEPABIX T€N. AHTAPMOHHU3M TETJIOBBIX Klass
KoJie0aHUI YacTHUll BEIIeCTBa
85 ITpeoOpa3oBanue sHEprun B (ha30BBIX https://www.yaklass.ru/p/fizika/10-
repexoaax klass
https://www.yaklass.ru/p/fizika/10-
86 VYpaBHeHUe TeroBoro H6aganca
klass
87 Pemenue 3amau
[ToBepXHOCTHOE HATSIKEHUE.
88 Kanunnsapuele aBnenus. J{aBnenue noj https://www.yaklass.ru/p/fizika/10-
HCKPUBJICHHON MTOBEPXHOCTHIO KUJIKOCTH. klass
®opmya Jlammaca
O0001eHne 1 cucTeMaTU3aINs 3HAHUI 110
89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBble epexoan"”
90 KoHnTtponbHas pabota 1o Teme
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"ArperaTHble COCTOSIHMSI BELLIECTBA.
®dazoBbie epexo b

OnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna

https://www.vaklass.ru/p/fizika/10-

91
ANEKTPUUECKUX 3apsaoB. [I[poBoaHUKH, klass
JUDJICKTPUKH U TIOTYTIPOBOTHUKU
DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsi/l. o
https.//www.yaklass.ru/p/fizika/10-
92 3aKOH COXpaHCHHSI AJICKTPHIECKOTO Klass
3apsa
93 Bzaumopericteue 3apsiioB. Toueunbie https://www.yaklass.ru/p/fizika/10-
3apsael. 3akoH KysoHa klass
94 Pemrenne 3amau
95 OnekTpuueckoe noiie. Ero neiicteue Ha https://www.yaklass.ru/p/fizika/10-
AIEKTPUYECKUE 3aPsIbl klass
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
96 [TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH https://www.yaklass.ru/p/fizika/10-
IIEKTPUIECKOro 1osist. OHOpOIHOE klass
3JIEKTPUYECKOE T10JIE
[ToTeHIMATEHOCTD AMEKTPOCTATUIECCKOTO .
https://www.yaklass.ru/p/fizika/10-
97 moasa. Pa3HOCTh MOTEHIINMAJIOB U Klass
HaTpsDKEHUE
[ToreHnmanpHas SHEPTHS 3apsja B .
https://www.yaklass.ru/p/fizika/10-
98 ANEKTPOCTATHYECKOM TMosie. [ToTeHmman Klass
AIIEKTPOCTATUYECKOTO TTOJIS
CBs13b HANPSDKEHHOCTH TIOJIS U Pa3HOCTH o
https://www.yaklass.ru/p/fizika/10-
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHIECKOTO Klass
MOJIS
100 [IpuHIMN cyneprno3uiuy 3aeKTPUIECKUX https://www.yaklass.ru/p/fizika/10-
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klass

oJIeH klass

101 Pemenue 3amau

102 ITone Toueunoro 3apsaa. [ose https://www.yaklass.ru/p/fizika/10-
PaBHOMEPHO 3apsKEHHOU cepbl klass
[Tosie paBHOMEPHO 3apsHKEHHOTO 1O .

103 00bEéMy mapa. [lose paBHOMEpHO Egzzzllwww.vaklass.ru/p/f|2|ka/10-
3apsHKEHHONM 0€CKOHEYHOM MIIOCKOCTH T

104 [IpoBOHUKH B 3JIEKTPOCTATHYECKOM https://www.yaklass.ru/p/fizika/10-
noJie. Y cjoBHe paBHOBECHS 3aps/I0B klass

105 JIM3neKTpUKY 1 MOIYIIPOBOJHUKH B https://www.yaklass.ru/p/fizika/10-
AIEKTPOCTATUYECKOM I10JI€ klass
Konnencarop. DnekTpo€MKOCTh .

106 KOHJICHCATOPA. DIICKTPOEMKOCTD https://www.yaklass.ru/p/fizika/10-
IJIOCKOTO KOH/IEHCAaTopa Klass

107 [TapamiensHOE coeMHEHNE https://www.yaklass.ru/p/fizika/10-
KOHJICHCATOPOB klass

108 ITocnenoBareabHOE COEAUHEHNE https://www.yaklass.ru/p/fizika/10-
KOHJICHCAaTOPOB klass

109 OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa E;r;z://www.vaklass.ru/p/fizika/lO—

110 Pemenue 3amau

111 JIBrKeHUE 3apssKEHHON YacTULIBI B https://www.yaklass.ru/p/fizika/10-
OJIHOPOJHOM JJIEKTPUYECKOM T10JIE klass

112 Pemenne 3amay

113 O0o01IeHre U cucTeMaTU3alus 3HaHUN 10
TeMe "OnekTpudeckoe nosue"

114 KoHnTtponbHas pabota 1mo Teme

"DnekrTpuueckoe noie"
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Cuia Toka. [locTosHHBIH TOK. Y CIIOBUS

https://www.vaklass.ru/p/fizika/10-

115 CyIIIECTBOBaHUS MTOCTOSTHHOTO Klass
ANEKTPUYECKOTO TOKA

116 Hcrtounuku Toka. Hanpsokenne u 3/1C E;r;z://www.yaklass.ru/p/f|Z|ka/10—

117 3akon Oma 1S ydacTKa Lenu. https://www.yaklass.ru/p/fizika/10-
DNEKTPUUECKOE COMTPOTUBIICHHE klass
3aBUCHUMOCTh COTIPOTUBIICHUS o

118 OJIHOPOJIHOT'O ITPOBOJTHUKA OT €0 JTHHBI ﬂ:;zz://www.vaklass.ru/p/f|2|ka/10—
U TUIOIIAIU TIOTIEPEUHOT0 CEUCHUS

119 Y iespHOE CONPOTHBIIEHUE BEILIECTBA. https://www.yaklass.ru/p/fizika/10-
Pemenne 3amau klass

120 ITocnenoBarenbHOE, MapaIEIbHOE, https://www.yaklass.ru/p/fizika/10-
CMEIIaHHOE COETMHEHNE TTPOBOTHUKOB klass

121 Pacuér pa3BeTBIEHHBIX HJIEKTPUUECKUX https://www.yaklass.ru/p/fizika/10-
nenei. [Ipasuna Kupxroga klass

122 Pemenue 3amau

123 Pabora anexTpudeckoro Toka. 3akoH https://www.yaklass.ru/p/fizika/10-
Hxoyns —Jlenna klass

124 Pemenne 3amay
MOomHOCTh 3JEKTPUYECKOTO TOKA. -

125 TermoBast MOIITHOCTB, BBIEIISIEMAas HA E:;ZZ://WWW'VakIaSS'rU/D/fIZIKaﬂO-
pe3ucrope

126 Pemenue 3amau

127 OJIC v BHyTpeHHEE COTPOTUBIICHHE https://www.yaklass.ru/p/fizika/10-
MCTOYHMKA TOKA klass

108 3akoH OMa AJi MOJTHOM (3aMKHYTOM) https://www.yaklass.ru/p/fizika/10-

AIIEKTPUYECKOU LIETTH

klass
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129

Pemenue 3amau

130

131

MoONIHOCTh HCTOYHHKA TOKA

Kopotkoe 3ambixkanne

https://www.yaklass.ru/p/fizika/10-
klass
https://www.yaklass.ru/p/fizika/10-
klass

132
133

KOHI[CHC&TOp B IICIIN ITOCTOSITHHOI'O TOKa

Pemenue 3amau

https://www.yaklass.ru/p/fizika/10-
klass

134

Pemenne 3amgau o reme "[locTosiHHBII
SJIEKTPUYECKUM TOK"

135

136

Pemenne 3amau nmo treme "IlocTosHHBIN
AJIEKTPUYECKUI TOK"

Pemenne 3agau mo treMme "IlocTOSIHHBIN
3JIEKTPUYECKUN TOK"

137

0O00011eHNe U CUCTEMAaTU3ALMS 3HAHUI 110
teMe "[1oCTOSHHBIN 21eKTpUUecKuil ToK"

138

139

140

KonTponbHas padbora no teme
"TlocTOsIHHBIN 31eKTpUYecKuil TOK"

SJICKTpI/I‘-IeCKaSI MMpOBOAUMOCTD
Pa3JINYHbIX BCUICCTB. BHCKTpI/I‘ICCKI/Iﬁ TOK
B MCTaJll1ax. CBCpXHpOBOI[I/IMOCTB

DIIEKTPUYECKHI TOK B paCTBOpax U

paciiiaBax 3JICKTPOJIMTOB. 3aKOHEI
<Dapa;[e51 AJIg BJICKTPOJIM3a

https://www.yaklass.ru/p/fizika/10-
klass

https://www.yaklass.ru/p/fizika/10-
klass

141

142

DNeKTpUUYeCcKHil TOK B razax. [1mazma

DIIEKTPUUYECKHI TOK B BaKyyMe.
BakyymHble mpuGopsl

https://www.vyaklass.ru/p/fizika/10-
klass

https://www.vaklass.ru/p/fizika/10-
klass
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143

DNEKTPUUECKHU TOK B TIOJTYIPOBOJHUKAX

https://www.yaklass.ru/p/fizika/10-
klass

144

145

146

147

148

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HApsHKEHUS B
IIEMH TTOCTOSTHHOTO TOKA IPU ITOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npu6opos"

Ou3nyeckuil MPakTUKYM 0 TeME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C
LIEJIBIO ONPEICIICHUSI MTHOBEHHOM
ckopoctH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HN3yueHune IBUKEHUS Teja, OpOIIEHHOTO
TOPU30HTAJILHO"

https://www.yaklass.ru/p/fizika/10-
klass

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanve 3aBUCUMOCTH MIEPUOJIA
oOpalieHnss KOHMYECKOro MasiTHUKA OT
€ro napameTpos"

150

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHne paBHOIEHCTBYIOIIEH CHJIIBI
IpU JIBUKEHUH OpyCKa M0 HaKJIOHHON
IJIOCKOCTH"

151

Du3nyeCcKui MPAKTUKYM 110 TEME
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"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U
PE3UHOBOM 00pa3ile, oT ux aedopmanun”

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTJIIOBOTO KO3 uImenTa
3aBucumoctu Frp(N)"

153

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBanue ycinoBui paBHOBECHS
TBEPAOIO TeJIa, UMEIOLIETO OCh
BpaiueHus"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepeHune umiyibca Tena mno
TOPMO3HOMY ITyTH"

Du3HUeCKUu IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUYECKOTO Mpoliecca

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yaenpHoN TernnoéMkocTu"

157

158

159

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue ko3 duirienta
MMOBEPXHOCTHOI'O HATSKEHUS"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"PacnipenienieHrie pa3HOCTH MTOTEHIIMAJIOB
(HampsiKeHHsI) IPH MOCIIEJ0BATEIbHOM
COEJIMHEHUU KOHJIEHCATOPOB"
Pu3nUeCcKuil IPAKTUKYM 110 TEME

"N3mMepeHue yaenbHOIO COTPOTUBIICHUS
MPOBOJTHUKOB"




160

Pu3N4eCKu IPAKTUKYM 110 TEME
"M3mepenue 3apsia 0JJHOBAICHTHOTO
roHa"

161

PesepBueiit ypok. O000mIeHNE U
cUCTEeMaTH3allus 3HAHUH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBusiit ypok. O6o0mieHue u
CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
"lunamuka"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"Crartuka TBEp0ro tena"

PesepBusiit ypok. O6o0meHue u
cHUCTeMaTH3alis 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MeXaHUKe"

165

Peseprublit ypok. O60011eHUE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

166

Peseprublit ypok. O60011eHNE U
CHUCTEMATHU3AaLMS 3HAHUN 110 TEME
"Tepmoaunamuka. TernoBbsie MaIuHb!"

167

168

PesepBuslit ypok. O0001IeHHE U
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"ArperaTtHble COCTOSIHHSI BEIIECTBA.
®dazoBble IEpexoas”

PesepBueiit ypok. O000mIeHHE U
cucreMaTu3anus 3HAHUH 110 TEME




"JnekTpuueckoe mnose"

PesepBHbIil ypok. O6001IeHNE 1
169 CUCTeMAaTH3aIHsI 3HAHWH 110 TeMe
"TlocTOsSHHBIN 31EKTpUYECKUI TOK"

PesepBHbIil ypok. O6001IeHNE 1
170 cucreMarusanus 3gaguii 1o reme "Toku B
pa3IMYHbBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




11 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kountpoabubie IlpakTunyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

B3anMonelicTBUE ITOCTOSHHBIX

1 MarHuTOB U ITPOBOJIHUKOB C TOKOM. 1 0 0 https://www.yaklass.ru/p/fizika/11-klass
MarnutHoe nosue. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

2 [IpuHuuMn cynepno3uuu MarHuTHbIX 1 0 0 https://www.yaklass.ru/p/fizika/11-klass
nosnei. JInHuY MarHUTHOM MHIY KLU
M .

3 ATHHTHOC HOIE NPOBOATHIA € 1 0 0 https://www.yaklass.ru/p/fizika/11-klass
TokoM. OnbIT Dpcrena
C A é .

4 118 AMIIEpa, €€ HanpaBIIetue 1 1 0 0 https://www.yaklass.ru/p/fizika/11-klass
MOJTYJTh

5 Pemenue 3amau 1 0 0
IT A ) .

6 PUMEHCHHE 3aK0Ma AMriepa 1 0 0 https://www.yaklass.ru/p/fizika/11-klass
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U

o . eHHe 3a €HHOM

7 MOJLYJIb. JIBIKCHHE 3apAKCHHOH 1 0 0 https://www.yaklass.ru/p/fizika/11-klass
YJaCTHUIIBI B OlIHOpOJIHOM MAarimuTHOM
noJie
Pemrenne 3amau 0 0

9 PaGora cunbl JlopeHniia 0 0 https://www.yaklass.ru/p/fizika/11-klass

10 Pemrenne 3amau 0 0
MarsnuTHOe II0JI€ B BEIIIECTBE.

11 deppoMarHeTuky, napa- u 1 0 0 https://www.yaklass.ru/p/fizika/11-klass

JUaMaroCTukKu
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12

OcHOBHBIE CBOICTBA
deppomarueTrkoB. [IpumeHenne
(dheppoMarHeTUKoOB

https://www.yaklass.ru/p/fizika/11-klass

13

14

15

Pemrennie 3agad mo reme "Maraurtaoe
mone"

Pemrenue 3agad mo reMe "MarautHoe
mone"
SIBneHUE IEKTPOMAarHUTHOM

uHaykiuu. [IoTok BekTopa MarHUTHOU
WHIYKIHH

https://www.yaklass.ru/p/fizika/11-klass

16

17

18

O C unnykumu

3aKOH AJIEKTPOMArHUTHON MHAYKIUU
®apanes

Buxpesoe anexktpuueckoe nosie. Toku
dyko

https://www.yaklass.ru/p/fizika/11-klass

https://www.yaklass.ru/p/fizika/11-klass

https://www.yaklass.ru/p/fizika/11-klass

19

20

OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOTHUKAX

Pemenue 3agau

https://www.yaklass.ru/p/fizika/11-klass

21

22

23

[IpaBuio Jlenna

WunyktusHocTh. Karymika
UHIYKTUBHOCTH B LIEMH [TOCTOSIHHOTO
TOKa

SAsnenue camonnaykuuu. I/C
CaMOWHTYKITUI

https://www.yaklass.ru/p/fizika/11-klass

https://www.yaklass.ru/p/fizika/11-klass

https://www.yaklass.ru/p/fizika/11-klass

24

SHGPFI/ISI MAarauMTHOI'O ITOJIA KaTyIIKHU C
TOKOM. SHGKTPOMaFHI/ITHOG II0JIC

https://www.yaklass.ru/p/fizika/11-klass

25

Pemenue 3agau

26

O0001IeHrEe U CUCTEMAaTU3AIIHS
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3HaHU# no TeMe "DaeKTpoauHaMuKa"

27

28

KonTponbHas padoTa 1mo Teme
"DnexTpoauHaMuxa"

KoneobarensHas cucrema. CBOOOIHEIE

KosieOanus. "'apMoHndeckue
KOJIeOaHusA

https://www.yaklass.ru/p/fizika/11-klass

29

Kunematuueckoe u quHaAMUYECKOE
oIMcaHue KonedaTenbHbIX IBUKECHUNA

https://www.yaklass.ru/p/fizika/11-klass

30

DHepreTuieckoe onucanue. Beios
JTUHAMHAYECKOTO OMUCAHUS
rapMOHUYECKHUX KOJICOaAHUH U3 UX
SHEPreTUYECKOTr0 U KHHEMATUYECKOTO
ONUCaHUs

https://www.yaklass.ru/p/fizika/11-klass

31

32

33

Ammuntyza u ¢asa konebaHuit

[Tepurona u yactoTa KoIeOaAHMIA.
[Teproa maneix cBOOOIHBIX
KoJeOaHui MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBO6OTHBIX
KOJIeOaHUH NIPYKUHHOTO MasiTHUKA

3aryxatomue KonebaHusl.
Brinyxnennsie koneOanus. Pezonanc

https://www.yaklass.ru/p/fizika/11-klass

https://www.yaklass.ru/p/fizika/11-klass

https://www.yaklass.ru/p/fizika/11-klass

34
35

ABTOKOJICOAHMS

Pemenue 3agau

https://www.yaklass.ru/p/fizika/11-klass

36

Ypok-koupepenus "MexaHUIeCKHE
KoJ1e0aHusl B My3bIKaJIbHbIX
UHCTpyMeHTax"

37

KontponbHas paboTa mo teme
"MexaHnyeckue koaeoanusa"
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DNEeKTPOMArHUTHBIE KOJICOAHMUS.

38 N https://www.yaklass.ru/p/fizika/11-klass
KosebaTenbHbBINH KOHTYP
®opmyna Tomcona. Cs3b

39 aMHHHTyHHUSapMa KonJiericatopa ¢ https://www.yaklass.ru/p/fizika/11-klass
AMIUIMTY 1O CHUJIBI TOKA B
KoJe0aTeTbHOM KOHTYpE

40 SAKOH COXpAHCHHS DHEpIHH B https://www.yaklass.ru/p/fizika/11-klass
UJCATHHOM KOJIe0aTeTbHOM KOHTYpE
3aryxaromnme 3JIeKTPOMarHuTHbIC

41 KoseOaHus. BeIiHyX1eHHbIE https://www.yaklass.ru/p/fizika/11-klass
3JIEKTPOMarHUTHBIC KOJIeOaHus
IIepemenHsb1i TOK. Pezucrop u

42 KOHJICHCATOP B LMK MEPEMEHHOTO https://www.yaklass.ru/p/fizika/11-klass
TOKa

43 Katylika HHyKTHBHOCTH B LeTH https://www.yaklass.ru/p/fizika/11-klass
MIEPEMEHHOTO TOKa

44 3aKoH Oma Ju1st SIeKTPHHECKOI 1eri https://www.yaklass.ru/p/fizika/11-klass
MEPEMEHHOTO TOKa
MOoOMmHOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYJHOE U IEHCTBYIOIIIEE https://www.yaklass.ru/p/fizika/11-klass
3HAYEHUE CUIIBI TOKA M HAMIPSHKCHUS

46 Pe3oHaHC B aeKkTprUUecKoil enu https://www.yaklass.ru/p/fizika/11-klass

47 Pemenne 3agau
NneansHbiif Tpanchopmatop.

48 [IpousBoacTBoO, nepenaya u https://www.yaklass.ru/p/fizika/11-klass
noTpedlieHne dNEKTPHUIECKON YIHEPTHH

49 DKOJIOTHYECKHE PHCKH [PH https://www.yaklass.ru/p/fizika/11-klass

MIPOU3BOJICTBE ICKTPOIHEPTHH.
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KynbTypa ncnosb3oBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
YKA3HU

50
51

Pemenue 3agau

Pemrenue 3amau

52

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUU 10 TeMe "DJIEKTPOMAarHUTHbIE
KoJieOanusa"

53

54

MexaHnueckue BOJIHBI.
XapakTepUCTUKH MEXAHUYECKUX BOJIH

CBoiicTBa MEXaHUYECKUX BOJIH

55

56

S7

3ByK. XapaKTepUCTUKH 3ByKa

Wudpa3syk u yasrpassyk. LllymoBoe
3arpsAA3HEHUE OKPYXKAIOLIEH CPebl

Pemenue 3agau

58

59

QHGKTpOMaFHHTHHC BOJIHBI.
I/I3J'Iy‘ICHI/I€ OJICKTPOMAriMuTHBIX BOJIH

3Hepr1/151 QJICKTPOMATHUTHBIX BOJIH.
CBoiicTBa SJICKTPOMArHUTHBIX BOJIH

60

[IIkana 3n€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 31eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

61

HpI/IHIII/IHI)I pazmocmsn n
TeneBuaeHus. Pagnosokarust.
DNEeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpYKarolleu cpebl

62

KonrponsHas pabora no Teme
"KoJjiebanus v BOJHBI"




63

Caer. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

64

65

66

67

Pemenue 3a1a4 Ha npuMEHEHUE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETA

Ortpaxenue cBera. [Lmockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIBHBIN MMOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee
otpaxkenue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPaXECHHUS

Pemenue 3amay Ha IIPUMCHCHUC
3daKOHOB OTPAKCHHUA U MPECIOMIICHUA
CBCTa

68

Xona nydeit B mpusme. Jlucnepcus
cBera. CIOXKHBIN COCTaB OEJI0Tro
cBerta. [lBer

69

70

JInH3bl. @OKYCHOE pacCTOsIHUE U
ONITUYECKas CHJIA JIMH3BI

ITocTpoenne n300pa>keHUi B IMH3AX U
UX CHUCTEMaX. Y BEIIMUEHUE JINH3bI

71

Pemenue 3agau Ha mocTpoeHue
M300paKeHUH, OTyIaeMbIX C
OMOUIBIO JIMH3

72

73

I'ma3 xkak onTudeckas cucTema

Pewmenune 3anau. IIpenenst
IIPUMEHUMOCTH I'€OMETPUUECKOMN




OIITHUKH

74

75

CKOpOCTb CBETa U METO/IbI €€
U3MEpEeHUs

Hucnepcus cera

76

77

78

WuTepdepennus ceera

KorepeHTHble HICTOUHUKH. Y CIIOBUS
HaOII0/IeHUsI MAKCUMYMOB U
MHUHUMYMOB

Pemenue 3agau

79
80

[Ipumenenne nnTepepeHun

Judpakuus cBeTa

81

82

Hudpakiuonnas peméTka. Y cioBue
HaOJIIOICHNS TJIABHBIX MAKCHMYMOB

Pemenue 3agau

83

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonsapwuzanus ceera

84
85

Pemenue 3agau

CBeTOBBIC ABJICHHS B IPUPOJIE

86

87

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HaHu# o reme "Onruka"

KonTponbHas pabota mo Teme
«OnTukay

88

FpaHI/II_[I)I HpI/IMeHI/IMOCTI/I
KJIACCUYECKOM MEXaHUKH. 3aKOHBI
3IEKTPOIUHAMUKHU U TPUHITUI
OTHOCUTCIBbHOCTHU

89

[ToctynaTel cnenraibHON TEOPHUHN




OTHOCHUTCIBHOCTHU

[IpocTpancTBEHHO-BpEMEHHOM
uHTepBai. [IpeoGpazoBanus Jlopenua.
90 YcnoBue NpUYUHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJIeHHe BpEMEHU U COKpalLlEHUE

JUINHBI

01 DHeprus U UMIYJIbC PEISATUBUCTCKOM

JaCTHUIIbI

CBs13b Macchl ¢ YHEPruen u
92 UMITYJIbCOM PEISITUBUCTCKON 1 0 0
YaCTHULIbl. DHEPTUs OKOS

93 PaBHOBecHOE TEMIOBOE U3ITyUYCHHE 1 0 0

94 3aKkoH cMeleHus Bunaa 1 0 0

95 T'unmoreza M. Ilimanka o kBaHTax. 1 0 0
doToHB!

96 DHeprus U UMITYJIbC POTOHA 1 0 0

®otorddext. OnbiThr A. T

97
CroneroBa. 3akoHbl poTordpdexTa

1 0 0 https://www.yaklass.ru/p/fizika/11-klass

YpaBHeHue DUHIITEHA 111
98 ¢doroaddexra. "Kpacnas rpanumna” 1 0 0 https://www.yaklass.ru/p/fizika/11-klass
doroaddexra

JlaBrenne cBera. Onbiter I1. H.

99 JleOGeneBa

1 0 0 https://www.yaklass.ru/p/fizika/11-klass

100 BonHOBEIE CBOMCTBA YaCTHIL 1 0 0

Bounsl ne bpoiind. /[nuHa BosHBI 1€
101 Bpoiins u pa3mepsl obnactu 1 0 0 https://www.yaklass.ru/p/fizika/11-klass
JIOKQJIM3ALMK ABUKYIIENCS YACTULIBI
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102

KopnyckynsipHO-BOIHOBOM yaJIu3M

103

104

Judpakius 3JeKTPOHOB Ha
KpHUCTaJIIax

Cnenuduka u3MepeHU B MUKPOMUPE.

CooTHolIeHHST HEONPeACIEHHOCTEN
I'eitzenbepra

105

Pemenue rpaduyeckux 3amaq

106

107

Pemenue pacu€tHeix 3a1a4u
KonTponbHas padota no remam:
"Ocnosel CTO", "KopnyckynspHo-
BOJIHOBOM Jtyanu3m"

108

OnbITHI 10 UCCIIEAOBAHUIO CTPOEHUS
aroma. [Inanerapnas Moznenb aroma

Pezepdopna

https://www.yaklass.ru/p/fizika/11-klass

109

110

IToctynater bopa

Buasl ciektpoB. CriekTp ypoBHE#
SHEpPruU aToMa BOAOpoAa

https://www.yaklass.ru/p/fizika/11-klass

https://www.yaklass.ru/p/fizika/11-klass

111

112

CrnoHTaHHOE U BBIHYKACHHOC
H3JTy4YCHHE CBCTA

Jlazep

113

Hyknonnas Mmogens saapa
I'eiizendepra-liBanenko. 3apsia u
MaccoBo€ YKciio sapa. M3otomsl.
PanmoakTHBHOCTE

https://www.yaklass.ru/p/fizika/11-klass

114

3aKoH paJiMOaKTUBHOTO pacnaja.
CBoiicTBa MOHU3UPYIOIIETO
u3ily4eHus. BiausHue
PaZaMoOaKTUBHOCTH Ha )KUBBIE

https://www.yaklass.ru/p/fizika/11-klass
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opranu3msl. /lozumerpus

115

DHeprus CBA3M HyKJIOHOB B siIpe.

SAnepusie cuibl. [ledekt Maccol sapa.

Snepubie peakuuu. AnepHsie

peakTopsl. [IpoGiieMs! yripaBisieMoro 1 0
TEPMOSIZICPHOTO CUHTE3A.

DKOJIOTHYECKHE aCMEeKThI Pa3BUTHS

SJIEPHON YHEPTETUKH

https://www.yaklass.ru/p/fizika/11-klass

116

117

MerTo/bl perucTpauu u

WCCIICIOBAHUS DJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.

baproHbl, ME30HBI U JICOTOHBI. 1 0
[IpencraBnenue o CrangapTHOM

Mozenu. KBapk-TiirooHHast MOJIeb

aJpOHOB

®dwusuka 3a npeaenamu CTaHAapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuncTBo pusmuecko
KapTUHBI MUpa

https://www.yaklass.ru/p/fizika/11-klass

118

DTarnbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTpPOHOMUU

119

120

[TpMEeHIMOCTE 3aKOHOB (PU3UKH IS
O0BSICHEHHS PUPOIBI KOCMHUYECKHX
00BeKTOB. MeTO/ Il aCTPOHOMHYECKHUX
HCCIIeJOBAHMI

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI, 1 0
BHeaTMoc(epHast aCTpOHOMHUS

121

Bun 38é3nnoro neba. Co3sesnus, 1 0
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SIpKUE 3BE3Ibl, TJIAHETHI, UX BUIUMOE
IBIDKEHHUE

122

123

124

Comnneunast cuctema. ComHIze.
ConHeunas akTHBHOCTE. ICTOUYHHUK
sHepruu CoJiHIA U 3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapakTepucTHKU. Jluarpamma
"CrIeKTpaIbHBIN KJIACC — CBETUMOCTD"

3BC3I[I>I rJIaBHOM IIOCJIICAOBATCIbHOCTHU

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O
MIPOUCXOXACHUHU U 3BoJtonu ConHia
" 3BE31. DTallbl )KU3HU 3BE3 ]

126

127

128

Muneunsiii [lyTe — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Pacimpenue BeeneHHom.
3akoH Xa06na. Teopust bonbuioro
B3pbIBA. PenmmKTOBOE M3ITyueHHE

MacurraGHast ctpykTypa Beenennoii.
Meraranaktuka

129

130

131

Hepeménnsie mpobieMbl acCTpOHOMUHT

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenqoBanue MarHUTHOTO TTOJIS
HOCTOSIHHEIX MarHuToB"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuibl Ammepa"

132

OU3NYECKUI TPAKTUKYM I10 TEME




"HccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON UHIyKIIMKU"

133

134

135

136

@uU3NYECKUN IPAKTUKYM 110 TEME
"COopka MOAETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue neproja CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U PYKUHHOTO
MasATHHKOB"

Ou3nyeckuil MPakTUKyM IO TeMe
"[IpeobpazoBaHue YHEPTUU B
MPY>KUHHOM MasiTHUKE"

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yuyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

138

139

140

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nokaszatens
MpEeNIOMJIIEHUS cTeKa"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenne pOKyCHOrO pacCTOSIHUSA
paccenBarOIUX JUH3"

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
UHTEepGEPEHIINH U TOJSIPU3ALIH
cBeTa"




141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMIYJibca U SHEPTUHU
PENATUBUCTCKUX YacTull (110 1
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX

YaCTHI] B MArHUTHOM T110J1¢)"

@uU3NYECKUN IPAKTUKYM 110 TEME

"NU3mepenue nocrosinHou [lnanka Ha 1
OCHOBe HccienoBanus Gorordpdexra"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekrpa
pa3peKeHHOT0 aTOMapHOI'0 BOJIOPOAA
Y U3MEPEHHE MOCTOsTHHON Pundepra"

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTHBHOTO 1
(hoHa ¢ ucrosIb30BaHUEM J03UMeTpa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 HEba
HEBOOPYKEHHBIM I'JIa30M C

HCIIOJIb30BaHUEM KOMITBIOTEPHBIX

MIPUIIOKEHUMN TSI OTIPEICIICHHS 1
IMOJIO)KEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO /1aTy: OCHOBHbBIE

co3Be3aus CeBepHOro noxymapus u

sIpKHe 3BE37b1"

146

O0600611eHre U cucTeMaTH3alus

3HaHUU. Poinb (pM3HUKHM U acTpOHOMHH

B DKOHOMMYECKOH, TEXHOJIOTMYECKOH, 1
COLIMAJILHOW U 3THYECKOM chepax
JESITEIbHOCTH YEJI0OBEKA




O06o001IeHre U cHCTeMaTH3aIus
3HaHui. Posib 1 MecTo pU3HKU U

147
aACTPOHOMHUHU B COBPEMEHHOM HAy4YHOU
KapTUHE MHPa
O0o0011IeHNE U CHCTEMATHU3aLIHS
3HaHuil. Pone ¢pusnueckoii Teopun B
(hopMHUPOBaHKH MPEICTABICHUHN O
148 (hbU3UYECKOI KapTUHE MUPA, MECTO
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
p p
pSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUNA O IPUPOJIC
149 O06001IeHNEe U CHCTEMATH3ALIHS https://www.yaklass.ru/p/fizika#program-
3HaHui 1Mo reMe "Kunemaruka" 10-klass
150 O06o001IeHe B CUCTEMaTH3 A https://www.yaklass.ru/p/fizika#program-
3HaHui 1o reme "Kunemaruka" 10-klass
151 O06001IeHre U CUCTEMATU3 AL https://www.yaklass.ru/p/fizika#program-
3HaHu no teme "/IuHamuka" 10-klass
O06o001IeHNEe U CHCTEMATH3ALIHS o
15 . " https://www.yaklass.ru/p/fizika#program-
2 3HaHui 1o TeMe "CTaTtuka TBepAoro
" 10-klass
Tela
O0001IeHre B CUCTEMaTH3aI s o
1 . " https://www.yaklass.ru/p/fizika#program-
53 3HAHWUU 110 TeMe "3aKOHBI COXPAHCHUS
B MeXaHuke" 10-Klass
O0001IeHre B CUCTEMaTH3aI s o
. " https://www.yaklass.ru/p/fizika#program-
154 3HaHui 1o TemMe "OCHOBEI 10-Klass
MOJIEKYJISIPHO-KHHETHYECKOW TEOpHH"
155 O06001IeHre U CUCTEMATU3 AL https://www.yaklass.ru/p/fizika#program-

3HaHui no teMe "TepMoauHaMuKa.

10-klass
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TemmoBeie MaTUHEBL"

O0001IeHrEe U cUCTEMaTU3 AU
3HaHUU 110 TeMe "ArperaTHble

https://www.yaklass.ru/p/fizika#program-

156
coctosuud BeniectBa. @a3oBEIe 10-klass
nepexopl"
O000I11IeHNE U CUCTEMATU3AIUS o
157 sHAHUI 110 TeMe "DIEKTPHUSCKOE https://www.yaklass.ru/p/fizika#program-
o 10-klass
1oJIE
O000I11IeHIE U CUCTEMATHU3AIUS o
158 SHAHMI 10 Tene "TIoCTOSHHLL https://www.yaklass.ru/p/fizika#program-
10-klass
AJIEKTPUYECKUM TOK"
O06001IeHNEe U CUCTEMATU3ALIHS o
159 sHanuii 10 Teme "TOKH B pasIiuHbIX https://www.yaklass.ru/p/fizika#program-
" 10-klass
cpenax
160 O0001IeHre U CUCTEMAaTU3AIUS https://www.yaklass.ru/p/fizika#program-
3HAaHUH 110 Teme "MarautHoe noJe" 11-klass
PesepBHeliit ypok. O6o01eHne u -
161 CHCTEMATH3ALMS 3HAHHMI 110 TeMe https://www.yaklass.ru/p/fizika#program-
11-klass
"DeKTpOMarHuTHAs UHTyKIHs"
PesepBHrIit ypok. O6o01eHne u -
162 CHCTEMATH3ALHS 3HAHMH TI0 TeMe https://www.yaklass.ru/p/fizika#program-
11-klass
"Mexaunueckue koneoanus"
PeseprubIil ypok. O600meHHE 1 .
163 CHCTEMATH3AMMS 3HAHHMIE 110 TeMe https://www.yaklass.ru/p/fizika#program-
11-klass
"DneKTpoMarHuTHeIe Kosebanus"
PeseprubIil ypok. O600meHIE 1 .
164 CHCTEMaTH3AIMS SHAHMI 110 TeMe https://www.yaklass.ru/p/fizika#program-

"MexaHu4ecKHe U AIEKTPOMAarHUTHBIE

11-klass
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BOJTHEI"

PesepBHbIil ypok. O600mICeHHE 1

https://www.yaklass.ru/p/fizika#program-

165 CHCTEMATH3alMs 3HaHUH 10 TEME 1
11-klass
"Onrtuka"
PesepBHbIil ypok. O600ICeHHE 1 .
. https://www.yaklass.ru/p/fizika#program-
166 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1
11-klass
"OcHoBel CTO"
PesepsHElil ypok. O0001IIEHNE U .
P P iﬂ https://www.yaklass.ru/p/fizika#program-
167 CUCTEMATH3alN 3HAHUH I10 TEME 1 11-Klass
"KopnyckynsipHO-BOJIHOBOM JTyanu3m"
PesepBHeIil ypok. O600ICHHE 1 .
o https://www.yaklass.ru/p/fizika#program-
168 CHCTEMAaTH3alMs 3HaHUH 110 TEME 1
11-klass
"®dusuka atroma"
PesepBubIiil ypok. O6001eHIE 1
169 cHCTEMaTH3aInsI 3HaHUH T10 TeME 1 https://www.yaklass.ru/p/fizika#program-
"®du3nka aTOMHOTO S7pa U 11-klass
3JIeMEHTapHBIX YacTuil"
PesepBHeliit ypok. O6o01ieHre 1
170 cHCTEMaTH3aInsI 3HaHUH 110 TeME 1
"DneMeHTh! acTpopU3UKHN"
OBIIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Kabapaua O.®., Opnos B.A., OBenunk O.E. u apyrue; moj
penakiueit [Tuackoro A.A., Kabapauna O.®., AKIIMOHEpHOE 0OIIIECTBO

«HB,Z[&TCJIBCTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. PeimkeBudA.Il. 3agaunuk o ¢puszukel0-11 knaccet M. «/lpodax» 2013

2. I'pomueBa O. U., KOHTpoOJbHBIE U CAMOCTOSATENBHBIE PA0OTHI 1O Pu3nke 11
Ki1.. M. «Dx3amen», 2014.

3. Mapon A.E. ®uzuka. Konrponsasie padotsl 10-11 kmacc M. «IIpocsenienue»
2005

4. Kupuk JI.A. « @®usuka 10 camocTosiTeIbHbIE U KOHTPOJIbHBIE paOOTh» M.,

«nexca» 2010

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/p/fizika/10-klass






