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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeIMeTa C YIETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaronMMcsi, KOTOpble HEOOXOIWMBI JJIA TPOAOJKEHUS 00pa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKM Ha YriayOia€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpamMma mo ¢u3MKe HE CKOBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISCT BO3MOXHOCTH JJISl peaju3allii  Pa3IUIHBIX METOJIHYECKUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
busmdeckoir reorpadmeir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTukH, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, IIOJIy4EHMs] HOBBIX MaTEpUaJOB C 3aJaHHBIMU CBoOWcTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBAaTh KaK IPHUHIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEMl MaTepuan Kypca (U3HKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 53KOJOTMYECKHMM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusmku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHUYECKHE OMBITHI TMPU H3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs b0 B kKoHie 10 u 11 kiacco, mmbo0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEIOBAaHNE, KOTOPOE MPOBOJIUTCA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJOB YUYEHUUECKUX MPAKTHUECKUX PabOT OCYIIECTBISAETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJIMYMH M TTOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJEINbIO, TTO3BOJISIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TPeOyroIIre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHET0 OOIIEro 00pa30BaHMs JOJKEH U3y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYalmmuXci. TeMaTHYeCKhe KOMILICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa W CTPEMJICHUS OOYYaroMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PECHHS KaK pe3yjbTaTa M3yYCHHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKH [Ji1 Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTrkeHHne 3TUX Ielied 00ecreunBaeTCsl PEelICeHUEM CIEAYIOIMMX 3a/1a4d B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPUUKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOJENbI0, 3a/Jad, MOAPA3yMEBAIOIIMX CAMOCTOSATEIBLHOE CO3[aHUE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIAMH CaMOCTOATEJIPHOTO IIJIAHUPOBAHUS U TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusi BbBIOMpaeTCs O0O0yYalOUUMUCA, I[UIAHUPYIOIUMH MPOAOJKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTOA O3HAHUS PUPOIBI.

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

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHust (GU3WYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HJealbHAas >KUJKOCTh, HWJCaJbHBIA Ta3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYUH NPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOHMCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHoro nepexo/ia i \BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasrienue cKkopoCcTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUKEHHS C II€JIbIO ONpPEAEsIEHUsT MIHOBEHHOM
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOIL TabopaTopun).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa oOpalieHus] KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwita. [IpuHIUII CyTIEpIIO3UIIN CHJL.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJBXEHUS WU CHJIA TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOUIMITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHOM CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, MIEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3yueHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT ummynbca MarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOW SHEPTUU MATEPUATIBHONU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM II0JIE OJJHOPOJHOTO 1Iapa (BHyTpU U BHE Iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/M Ui UACAIBHOM JKUIKOCTH Kak CIEACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKyMm.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka 1 TEpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYNATEIbHOTO TEIJIOBOTO JIBH)KEHHSI MOJIEKYJl HMIECATbHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PEeKOMEHIAOBAHO MCIOJIb30BaHHE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEIMIHMX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEIHWE 3HAYEHUs BEJINYWH, ONHCHIBAFOIIMX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Juisi BHyTpEHHEW SHEPrur OJHOATOMHOTO UJEATbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHHS  BHYTPEHHEW  3HEpruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToriMBa. Pacuér KkoiuuecTBa TEIUIOTHI Npu  Teruionepenaye. llonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHUE MPOIECChl: XOJIOIUIbHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIEN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJIOTa MapooOpa3oBaHus.

HacblllleHHbIE ¥ HEHAChIIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacmupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsmKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJs. Pa3HOCTH MOTEHLMANIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJTHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

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

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIeHCAaTOpoB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reueparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEHMS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesesnna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs THCCOLMUALMA.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAJIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. PaboTa cumsl JlopeHna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEPrust MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: MHAYKLIHUOHHA
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumMoctd IOJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUY€CKOTO OMTUCAHMUS.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojeOaHuUW TIpy3a Ha MACCUBHOM TIPY)KUHE C IEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUTMTYA0N CHIIbI TOKA B KOJIE0ATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHUS MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WUneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepegadya M NOTPeOICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cBera. CioxxHBIA cocTaB Oeloro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ FeOMETPUM U OTHOCHUTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPAJUIETbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6mronenmne nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSA OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znen 6. OCHOBBI CIeHHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. I[IpeoOpaszoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. OmpiTel A. I'. CroneroBa. 3akonbl poToddpdekra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosmHoBBIE cBOMCTBa yacTul. BonHel ne bpoia. lnvHa BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4yecknue yCTpOMCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl cexktpoB. CiekTp ypoBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JInHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U M3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH paAuMOAaKTUBHOTO pacnaja. PaanoakTWBHBIE H30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [enenue u cunres saep. SAnepusie peaktopsl. [Ipobiemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanve rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3H0r0 HeOGa HEBOOPYKEHHBIM TJA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C MCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX  U3MEPEHUM, HCCIEIOBAaHWUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb @u3uku U acTpOHOMHM B 5SKOHOMUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busnyeckoil Teopuu, posib GU3NIECKON Teopruu B POPMHUPOBAHUU MPECTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M HMX MPOEKUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUs KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTpOABUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAS Teub,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, JIEPHAsA DQHEPTETHKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mpeamera «Du3nukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IeCTBa, pAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOIO 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBAaTH C  COLUUAIBHBIMU  WHCTUTYTaMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHKCHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3HMUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3OBaHHI0O W CaMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B PacCMaTpPUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBAaTh M BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUS, HaxXOIWThb AapPryMEHTHl IS
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOTO COJAEPIKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKaHMSI B Pa3IMYHBIX (opMarax C
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMii W CMAr4arth
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEJICHUE B PAa3JIMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAHUIIMH B 00JaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  IMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoJOTHO ymopyras aedopmanus, aOCOIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW IHEPTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa Ui ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod naedpopmManuyd NPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYEecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIBIDKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYarolleil TpeOoBaHUSAM 3ajayw,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3ylbTaTbl U KOPPEKTHPOBATH METONBI PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyKJI€HUI ¢ ONOPOI HAa U3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUWCKUX M 3apyOekKHbIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3ULIUNA SKOJOTUYECKON O€30MaCHOCTH, MPEJACTABICHUIN O palliOHATBHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHUOOPETEHHsT HOBBIX 3HAHMW B TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsiX, aJIeKBAaTHO OIICHWBATH BKJAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIITUXCSI YMEHHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM 4YeJIOBeKa U JaJbHEHIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (GU3MUEecCKoil Teopuru B (POPMHPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE JIIEKTPUUECKOE M  OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULBbI, 00JIaCTH) NPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJICKTPOJUHAMUKU H
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
M3MEHEHHUSI  CHJIBI  TOKa,  TOCTYJaTbl  CHEIUAIBHOW  TEOpUH
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeompenenéHHocTell ['elizeHOepra, 3aKOHbI COXpPAaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHUUAJIOB, JJICKTPOJBWXKYILAS CUJA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOM YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUe, CO3JaBaeMOe INIOCKUM 3€pKajioM, TOHKOU JIMH301,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaX, B MEXKTaJIaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢uznyeckux BENMYUH B BHIE TIpapuKoB C YYETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEIbHBIE TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OIKCHIBAaTh METObI MOJYUYCHHS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiaTh pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIOJB30BAaHUM MAaTEeMaTHMUECKUX METOJIOB pEIIeHUs 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOAUTH TPUMEPHI BKIAJAa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE Pa3yMHOM HCIHOJIb30BAaHUU JOCTHKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHM JJii TIOMCKa, TepepabOTKU U TPEAbSIBICHUA Y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHONe C HCIOIHEHHEM pa3UYHBIX COIHAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALMIO K Oyayiield npohecCUOHATBbHON AesITeIbHOCTU 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
1.1 HayunbIii MeTO1 TO3HAHUS IPHPOIBI 6 1 0
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 19 2 1
2.2 JluHamuka 20 2 0
2.3 CraTuka TBEpIOTO TENa 5 1 0
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 12 1 0
Hroro mo pazueny 56
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHUHETHYECKON TEOPUHN 19 0
3.2 Tepmoaunamuka. TennoBble MalIMHBI 16 0
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1 0
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DeKTpuIecKoe mose 25
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 16




4.3 Toku B pa3nuuHBIX cpenax 6 0 0
Wroro no pazueny 47
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51  Ouskuecckuii MPaKTUKYM 9 0 9
Hroro mo pazneny 9
PesepBHOE Bpems 3 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 14 12




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

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

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

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







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0 e padoThl

KonTpoabHbl

IIpakTHyeck
ue padoTsl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTebHbIE
pecypcsl

duzuka —
dyHIaMeHTallbHas
HayKa O MPUPOJIC
Hayunslii MeTOA
MO3HAHHUSA U METOJIbI
HCCIIEN0BaHUS
(bU3HIECKUX
SIBIICHUM

OKCHEpUMEHT U
TEOopHsl B IpoLecce
MO3HAHUS TIPUPOJIBI.
HaGnronenue u
IKCTIEPUMEHT B
buzuke

Crioco6b1 U3MepeHus
buznuecKux
BEJINYNH

AGcomtoTHas 1
OTHOCHUTEJIbHAS
MOTPEIIHOCTH
U3MEPECHUM
buznuecKux
BEJIMYHH

04.09.202
3

05.09.202
3

05.09.202
3

07.09.202
3

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/

MoaenupoBaHue B
buzuke. Ponb u
MeCTO (PM3HKH B
dhopMHUpOBaHUH
COBPEMEHHOM
Hay4YHOH KapTUHBI
MHUpa, B
MPaKTUYECKOU
JeSITeTbHOCTH
mojen

07.09.202
3

KonTtponsHas pabora
o Teme "MeTtoabl
HAy4HOTO MO3HAHUs"

OCHOBHBIE BUJIBI
JBUKEHUS.
Tpaexropusi. 3akoH
JIBIDKEHUS.
OcHoBHas 3a1a4a
MEXAaHHUKH.

11.09.202
3

12.09.202
3

https://educon.by/index.php/materials/phys/kinematika

ITonoxenue Tena B
IIPOCTPAHCTBE.
Pannyc — BexTop
MaTepHaIbHON
TOYKH, €T
IIPOEKIUU HA OCH
CHUCTEMBI KOOPJUHAT.

12.09.202
3

ITepemenienue —
BEKTOpHAas
BEJINYMHA.

14.09.202
3



https://educon.by/index.php/materials/phys/kinematika

Cnoxenue
NepeMeIlCHUH.

10

CkopocTb: cpenHss,
MTHOBEHHAsI,
OTHOCUTCIIbHAS.
Maremaruueckuii u
(bU3UYECKUN CMBICIT
CKOPOCTH.

14.09.202
3

11

12

13

PaBromepHoe
IIPSAMOJIMHENHOE
nerxkenue. ['paduku
JIBYDKEHUS U
CKOpOCTH.
I'eomerpuyeckuii
CMBICT
nepeMeleHHts.

Pemenue 3amgau Ha
pacuer
KUHEMaTHYSCKHUX
XapaKTEePUCTHK.

OTHOCHUTENLHOCTh
JIBIDKCHUS.
Knaccuueckuii 3aKoH
CIIOKCHUS
CKOpPOCTEH.
[TpuHIMT
OTHOCHUTEJIEHOCTH
Iamunes. YcmoBus
WHEPIUATBHOCTH

18.09.202
3

19.09.202
3

19.09.202
3




CHUCTCM.

14

15

CraproBast
KOHTpOJIbHAs paboTa

PaBHOyCKOpEHHOE
MPSAMOJIMHEITHOE
JBUKECHHE.
Yckopenue:
HOPMAaJIbHOE,
TaHTeHIIUAJILHOE,
MIOJIHOE.
[Tepemenienue u ero
reOMEeTPHYECKUIA
CMBICII. Y paBHEHHUS
CKOPOCTH,
ypaBHEHUS
JIBUKEHUS TS
KOOPJIMHATHI U
MPOEKITUN
NEPEMELICHMUS.

1 0 21.09.202
3

0 0 21.09.202
3

16

['padmueckas
WHTEPIPETaIHs
PIIJI. MccnenoBanue
3aBUCUMOCTH TTyTH
OT BPEMEHH NpH
P.V.I.

0 0 25.09.202
3

17

[TpakTnueckas
paboTta B TBOPUYECKUX
rpynmnax mo Teme:

0 1 26.09.202
3




«PaBHOMEpPHOE U
PaBHOIIEPEMEHHOE
JBUKEHUE.

18

19

20

CBo0OOgHOE ITafiIcHUE.

Anroput™m perieHus
3aJ1a4 Ha CBOOOIHOE
nagenue. yrs,
MPONICHHBIN TEJIOM
3a N-yI0 CeKyHIY
nageHus.
bammucrtrmyeckoe
IBIIKEHUE.
YpaBHeHus
CKOPOCTH U
KOOpJMHAT.

MakcumanbHas
BBICOTA NOABEMA,
BpeMs I0JIETa,
JaIbHOCTb MOJIETA.
IIpoBepka runoressl
0 MpsIMOH
MIPONOPIMOHAIBHON
3aBUCUMOCTH MEXIY
JATbHOCTBH MOJIETA U
Ha4yaJIbHOU
CKOPOCTBIO TeJa.

26.09.202
3

28.09.202
3

28.09.202
3

21

Pemenue 3agau
MOBBIIIIEHHOT'O
YPOBHS CIIOKHOCTH

02.10.202
3




HAa OIpeJICIICHHE
XapaKTePUCTHK
OaJIIIMCTHYECKOTO
JIBYOKEHUS.

22

Kpusonnuelinoe
JIBIKECHHUE.
[Tepememienue,
CKOpOCTb,
YCKOPEHHUE IPH
KPUBOJIMHEHHOM
JIBU>KEHUH T10
OKPY>KHOCTH.
Bzaumocss3b
JIMHENHOM U YIIIOBOM
CKOpPOCTEH.

0 0 03.10.202
3

23

XapakTepucTUKu
NePUOANYECKOTO
JBUKEHUS: TIEPUO]I,
qacTOTa, TUHEHHAs
CKOPOCTB,
LEHTPOCTPEMUTEIBH
0€ YCKOpEHHUE,
YIJI0Bast CKOPOCTb.

0 0 03.10.202
3

24

Pemenue 3agad Ha
onpeacIeHue
XapaKTEPUCTUK
MIEPUOIUYECKOTO
JOBUXKCHUS.

0 0 05.10.202
3

25

KoHnTtponbHas padota




10 TEME:
«Kunemartnka
MaTepUaIbHOMN
TOYKH.

05.10.202
3

26

27

28

29

30

SBnenue nnepuuu. |
3akoH HeroTOHA —
3aKOH MHEPIIUH.
JIBH>KEHHE IO
unepuuu. 1.C.O. u
H.U1.C.O.

Cuna xak Mepa
B3aUMO/ICHCTBUSI.
[TpuHUMI
CYNEPIIO3ULIUHU CHIL.
Haxoxnenne
PaBHOJEHCTBYIOLIEH
CHJIBL.

IIpnunnHHO-
CJIEICTBEHHAs CBA3b
MEK]1y Maccou 1
YCKOPEHHEM.

Macca — mepa
WHEPTHOCTH TE.
OKBUBaJIEHTHOCTh
IPaBUTALIMOHHON U
WHEPTHOU MACCBHI.

Il 3axon HproTOHA.
Cnenctsue. Ipsmast
U oOpaTHas 3ajaya

09.10.202
3

10.10.202
3

10.10.202
3

12.10.202
3

12.10.202
3

https://www.qgetaclass.ru/course/fizika-v-opytah-i-

eksperimentah,
https://educon.by/index.php/materials/phys/dinamika



https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
https://educon.by/index.php/materials/phys/dinamika

MCXaHUKH.
I'padpuaeckoe

MIPE/ICTABJICHHE
JIEUCTBUS CHIEL.

31

1l 3akon HeroTona.
CnencrtBus.
['panuis
MIPUMEHUMOCTHU
3aKoHOB HrroTtoHa.

16.10.202
3

32

Pemenne 3amau
ITIOBBIIIICHHOI' O
YPOBHSI CJI0KHOCTH
Ha MPUMEHEHUE
3ak0oHOB HpioTOHA.

17.10.202
3

33

KonTtponbHas padora
10 TeMe
"[TpumeHeHne
3akoHOB HploTOHA B
MEXaHHKe".

17.10.202
3

34

35

Jedopmarus Tena.
Buasr nedopmariim.
Cuna ynpyrocru.
3akoH ['yka st
YIpyrux
negopmanuii.
ITocaenoBaTenbHOE
U napajuieIbHOe
COCIMHEHHE
npyxuH. Meronvka

19.10.202
3

19.10.202
3




pelLIeHMS 3a/1a4 B
JMHAMUKE.

36

I'paBurtanmonnas
cuia. 3aKkoH
Bcemupnoro
TATOTCHUSI.
3aBUCUMOCTh
YCKOpEHUs
CBOOOHOTO MaJCHUS
OT BBICOTBI HAJl
MOBEPXHOCTHIO
MJIAHETHI U OT
reorpaduueckoi
IIUPOTHI.

0 0 23.10.202
3

37

JIBukeHue
HEOECHBIX Tel.
3akonsl Kemepa.
HckyccTBeHHBIE
CITYTHUKH 3eMJIH,
TPACKTOPUH UX
JBUKEHUS U
KOCMHUYECKHE
CKOPOCTH.

0 0 24.10.202
3

38

Pemenue 3agad Ha
3aKoH BcemupHoro
TATOTEHUS U
JIBUKEHUS
HCKYCCTBEHHBIX
CITYTHUKOB 3€MJIH.

0 0 24.10.202
3




39

Cuna tpeHus.
[Ipupona u
MEXaHHU3M CHJIBI
TpEeHHUSL.

26.10.202
3

40

Cuiia TpeHus oKosi,
CKOJIb)KEHUS,
Ka4YCHUSI.
Koaddumuent
TPCHUSI.

26.10.202
3

41

42

43

44

Cuna
COHpOTI/IBJIGHI/Iﬂ HpI/I
JIBMOKEHUH TEJIA B
JKAJIKOCTH HJIH B
rase, ee 3aBUCHMOCTD
OT CKOPOCTH
OTHOCHUTEIBLHOTO
JABHUKCHUS.

Cuita TSHKeCTH.
Lentp TskxecTH. Bec
tena. HeBecomMocCTs.
ITeperpyska.

Pemenue 3amau Ha
onpeJieJIeHue Beca
TeJa MpU Pa3InYHbIX
YCIIOBUSIX JIBHXKCHHSI.

JlaBneHwue.
I'mppocraTtuyeckoe
nasienue. Cuna
Apxumena. Pemenue

07.11.202
3

07.11.202
3

09.11.202
3

09.11.202
3




3aaad.

45

46

KontponsHas pabora

"Cunel B ipupoze".

Nmnynbc
MaTepUaIbHOMN
TOYKHU, CUCTEMBI
MaTepHaTbHBIX
touek. LlenTp macc
CHUCTEMBI
MaTepHaIbHBIX
Touek. Teopema o
JBUJKEHHUH LIEHTpa
Macc.

13.11.202
3

14.11.202
3

https://educon.by/index.php/materials/phys/energy

47

48

Nmnynsc cunsl n
U3MEHEHUE
MMITyJIbCa Tea.
3aKOH COXpaHEHHUS
MMITyJIbCA.
AOGCOTIOTHO
YIpyrui u
a0COJIIOTHO
HEYIpYyTruil yaap.
PeaktuBHOE
JIBUJKEHHUE.
Kocmuueckue
MAJIOTHPYEMBIC
nonétel. Dopmyna
[MuonkoBckoro,

14.11.202
3

16.11.202
3



https://educon.by/index.php/materials/phys/energy

dopmyna
Merepckoro.

49

50

Pemenne 3amaq Ha
3aKOH COXpaHEHUs
MMITYJIbCA.
MopaenupoBanne
CUTYyalui,
MPEJI0KEHHOM B
YCIIOBUU 3aJIa4H.
AJITOPUTM pEIICHHS
3aJ1a4 Ha 3aKOH
COXpaHEHUs
HMITYJIbCA.

MoMeHT uMItynbca
MaTepHalIbHOU
TOYKHU.
[Ipencrasnenue o
COXpPaHECHHUH
MOMEHTA UMITYJIbCA
B LIEHTPaJIbHBIX
MOJISX.

16.11.202
3

20.11.202
3

51

PaGora cuibl Ha
MaJioM ¥ KOHEUHOM
NepeMenIeHHUH.
Pusnyeckui u
reOMETPUYECKUN
CMBICJT PaOOTHI.
I'paduueckoe
MIPE/ICTABIICHHE

21.11.202
3




52

paboThI CHJIBI.
PaGoTa cribl
TsokecTd. Paborta
CHJIBI YIIPYTOCTH.
PaGoTa cuibl
TPCHHSIL.

IlorennuansHas
SHeprus. Y ClIOBUs
HOPMHUPOBKH
HOTEHIIMAIBHON
SHEPIUMu.
ITorennmanpHas
SHEprus Tea npu
TPaBUTAIMOHHOM U
yupyrom
B3aUMOJCHCTBUSIX.

21.11.202
3

53

Kunernueckas
sHeprus. Teopema o
KHHETHIECKOMN
SHEPTUH.

23.11.202
3

54

3aKOH COXpaHEeHUs
MEXaHUYECKOU
SHEPTrHH. 3aKOH
COXpPAaHEHUS MMOJTHON
SHEPTUH.

23.11.202
3

55

YpaBHeHue
bepnyinu s
UIeaIbHOU
JKUJKOCTH KaK

27.11.202
3




CIICJICTBHC 3aKOHA
COXpaHEHUs
MEXaHUYEeCKOH
SHEPTHH.

56

Mo1tHoCTb:
cpenHsis,
mraoBenHas. KITJT
MEXaHU3MOB.

28.11.202
3

57

KontponsHas padora
o TeMe ""3aKOHBI
COXpaHCHHSI B
MexaHuke"

28.11.202
3

58

AOCOIIOTHO TBEPI0€
TEJNO.
IToctrynarenbHoe 1
BpallaTeiIbHOe
JBUKEHHE TBEPAOTO
Tena.

30.11.202
3

https://educon.by/index.php/materials/phys/statika

59

MomeHT cuitsl
OTHOCHUTEIIBHO OCH
BpanieHus. [lneuo
cuisl. IIpaBumo
pbiyara. Peruaru 1 u
2 pona

30.11.202
3

60

CrnoskeHHe Cull,
MIPHIOKEHHBIX K
TBEPAOMY TEIy.
YcnoBus
paBHOBECHS

04.12.202
3



https://educon.by/index.php/materials/phys/statika

TBEPJOrO Tela.
Bunp! paBHOBeCHS.

61

62

63

64

Pemenue 3aay Ha
YCJIOBHE PABHOBECHUS
Tela.

KonTponbnas pabota
o teme "JluHamuKa.
Craruka TBEpAOIo
Tena”

CrpykTypa
MOJIEKYJIIPHOM
¢uzuku. OCHOBHBIE
nonoxxenuss MKT.
Muxkpo
XapaKTEePUCTUKU
BEIIECTBA: pa3Mephl,
Macca MOJIEKYII,
yuCa0 ABOTajpo,
MOJIEKYJIIpHas U
MOJISIpHAsl Macca,
KOJIUYECTBO
BEIIECTBA.

Pemenne 3ama4d Ha
pac4€T MUKpPO
BCJIMYMH,
XapaKTePU3YIOLTUX
YaCTHILY.

05.12.202
3

05.12.202
3

07.12.202
3

07.12.202
3

https://educon.by/index.php/materials/phys/molekuliar
naja (pa3zaen MoJsieKysipHas (pU3HKa)

65

bpoynosckoe
JBUKCHUE.

11.12.202



https://educon.by/index.php/materials/phys/molekuliarnaja
https://educon.by/index.php/materials/phys/molekuliarnaja

66

Auddysus.

CpaBHUTEIIBHBIN
ananu3 qudy3uu u
OPOYHOBCKOTO
JIBUKCHUSI.

Pemenue
OLICHOYHBLIX 3a7ad4.

12.12.202
3

67

Bzaumoneiictere
MOJIEKYII.
Huarpamma
B3aMMOJICHCTBHSI.
OHeprus
B3aUMO/ICHCTBUSI.

12.12.202
3

68

69

70

Crpoenue
razo00pa3HbIX,
KUJKUX, TBEPIBIX
tesr. Moaenu
TEIJIOBOTO
JBUKEHHS YaCTHI] B
Ppa3IUIHBIX
arperaTHbIX
COCTOSTHUSIX.

WneanbHblii ra3 B
MKT. ®opmyna
xaoca.

OcHoBHOE
ypaBHenue MKT.

CtpyKTypHO —

14.12.202
3

14.12.202
3

18.12.202
3




JOoTrHn4de€CKasa cxemMa
BbIBOJA.

71

72

Hccnenosanue
BOIIPOCOB
METOI0JIOTUYECKOTO
COJIepKaHus.
Pemnienue 3a1a4 Ha
IpUMEHEHHE
OCHOBHOT'O
ypaBHeHus MKT.
KonTtponsHas pabora
Ha TeMy "OCHOBBI
MKT. OcHoBHoOe
ypaBHeHne MKT"

19.12.202
3

19.12.202
3

73

74

Temneparypa u
TEIJI0BOE
paBHOBECHE.
AOcomoTHas
TeMIiepaTypa — Mmepa
cpenHen
KUHETHICCKOMN
SHEPTHH JIBFKCHHS
MOJIEKYL.

OMIUpUYEcKHe
TEMIEPATypHBIE
mkansl: Lenbcus,
®dapeHrenra,
Peomepa.
AGcomoTHas 1Kana

21.12.202
3

21.12.202
3




TeMIlepaTyp — IiKaia
KenpBuna. Pentenue
3a;ad.

75

OmneiT HlTepHa.
MakcBemioBckoe
pacrpeneieHue
MOJIEKYJI 110
CKOPOCTSIM.
I'padpuaeckoe
HCCJIEI0BAHNE
3aBUCUMOCTH
BEpOSATHENIIEH
CKOPOCTH OT
TeMIepaTyphl rasa.
DyKTyanuu.

0 0 25.12.202
3

76

77

YpaBHeHue
COCTOSIHHS
HJicaIbHOTO Ta3a.
CtpyKTypHO —
JIOTMYECKas cxema
BBIBOJA.
O0600mIEHHBIT
Tra30BBIM 3aKOH
Knaneiipona.

Pemenue 3amau Ha
MIPUMEHEHUE
ypaBHEHUSA
COCTOSIHUS
HJIeaJLHOIO Ta3a 1

0 0 26.12.202
3

0 0 26.12.202
3




00001EHHOTrO
ra30BOTr0 3aKOHA.

78

CmMecH ra3os.
[TapumnansHoe
JaBJcHHC. 3aKOH
JanbToHa.

28.12.202
3

79

N3onpouecck B
rasax. I'a3oBbIe
3aKOHBI: boimsa —
Mapmuorra, 'eii —
JIroccaka, [lapis.

28.12.202
3

80

81

82

I'padpuueckas
WHTEpIpETaIns
M30IPOLIECCOB.
AHanu3 rpaguKoB.
AnropuT™ perieHus
rpadpu4ecKux
3aJlaHUY U 3a]a4.
Pemenue 3anau Ha
MIPUMEHEHUE
ra3oBbIX 3aKOHOB.

KonTponsHas padora
1o teMe "YpaBHEHME
COCTOSTHUS
UJCAIIBHOTO rasa.
I"a3oBbIE 3aKOHBI"

BnytpeHnHsas

SHEPTHS U CIIOCOOBI
€€ U3MECHEHMUS.

09.01.202
4

09.01.202
4

11.01.202
4

https://educon.by/index.php/materials/phys/termodina
mika (pa3aen TepMoAMHAMHUKA)



https://educon.by/index.php/materials/phys/termodinamika
https://educon.by/index.php/materials/phys/termodinamika

Bompocsl,
M3y4aeMBbIC B
TEPMOJMHAMUKE

83

PabGora rasza B
TepMOZ[I/IHaMI/IKe.
I'eomerpuueckuit
CMBIC pabOThI rasa
B TEPMOJIMHAMMKE

11.01.202
4

84

I'paduuaeckue
3a7a4M Ha
BBIYHUCIICHHE PAOOTHI
rasa wim paboThl
BHEIITHHUX CHIL

15.01.202
4

85

Pemenue 3agaq mo
Teme: «I'a3 moxg
MOPIITHEM).

16.01.202
4

86

KomngectBo
TEIIOTHI. Y IeIbHBIE
BEJINYMHEL,
XapaKTEPU3YIOIIHE
MPOLECCHI
HarpeBaHus,
OXJIAKCHHS.
@da30BbIE NEPEXO/IBI.

16.01.202
4

87

TemnepatypHo —
BpEMEHHEIE
JUarpaMMmal.
YpaBHeHue
TEIIOBOTO OaaHca.

18.01.202
4




88

89

90

91

92

| Hauaso
TEPMOJIMHAMUKH —
3aKOH COXPaHECHUS
SHEPIHH B TEIUIOBBIX
mpolieccax

[IpumeHenue
SHEPTeTHYCCKHUX
cxeMm | Hayaa
TEPMOJMHAMUKH TSI
pEIICHUS 3aJaHui Ha
COIJIaCOBaHHUE HIIH
COOTBETCTBUE .

[Tpumenenue |
Havaia K
U30IpolieccaM B
razax.

AnnabaTHBIN
rpouecc. YpaBHeHue
[Tyaccona. [Ipumepnt
annadaTHBIX
MIPOIIECCOB B
MIPHPOJIC U TEXHUKE.

HeobpaTumocts
TEIIOBBIX
nporieccos. |l
Havaio
TEPMOIMHAMHKH.

18.01.202
4

22.01.202
4

23.01.202
4

23.01.202
4

25.01.202
4

93

VY nenbHas
TEIUIOEMKOCTD

25.01.202




BCIICCTBA.
Momnsipnas
TEMI0EMKOCTH Iasa.
TemnmoéMKOCTh Tela.

94

YpaBHenue Maiiepa.
deHoMeH
OTpUIIATEIbHON
MOJISIPHOM
TEINIOEMKOCTH T'a30B.

29.01.202
4

95

Hukn Kapno. KIT/J
WJICATIbHOW U
peaJbHOM TETIOBOM
MAalINHBI.
DKOJIOTHYECKHUE
aCIEeKThI
HCIIOJIH30BaAHUS
TETTOBBIX
JIBUTATEIICH.
TemmoBoe
3arpsi3HEHUE
OKpY’Karollen
cpensl.

30.01.202
4

96

Pemenne
rpaduueckux 3agad
Ha pacuét KIIJ]
TEIJIOBBIX
YCTaHOBOK.

30.01.202
4

97

KoHnTtponbHas padota
1o TeMe "OCHOBBI

01.02.202




TEPMOJUHAMUKN".

98

99

100

daz3oBbIe TEPEX0IbI
| pona: ucnapenue u
KOHICHCAIIUS.

Hacpliennsiii nap.
JlaBneHnue
HACBIIIIEHHOTO apa.
CBolicTBa
HACBIIIICHHBIX TTAPOB.

N3oTepma peaibHOTO
raza. [Iponecc
KUTICHMA.
Kpurnueckoe
COCTOSIHHE
BenecTBa. OneIT
ABeHapuyca.

01.02.202
4

05.02.202
4

06.02.202
4

101

102

Bnaxnocts Bo3ayXa.
AolcoiroTHas,
OTHOCHUTEIIbHAS
BJIQXKHOCTb.
[TpuGops! 1s
U3MEPEHUS
BIIQXKHOCTH.
[Tcuxpomerpuueckas
Ta0IHIIA.

Pemenue 3agad Ha
BBIYHICIICHHC
OTHOCHUTEIIBHOM
BJIAKHOCTH BO3/yXa.

06.02.202
4

08.02.202
4




103

104

KontponsHas pabora
C DJIEMEHTaMH TECTa
10 TEME:
«BnaxHocTh
BO3JIyXay.

CaoiicTBa
MIOBEPXHOCTHU
JKUJKOCTH.
[ToBepxHOCTHOE
HaTsKEHUE.
Koapdpumment
MMOBEPXHOCTHOTO
HATSHKEHUS
JKUJIKOCTEMN.

1 0 08.02.202
4

0 0 12.02.202
4

105

OHeprus
MIOBEPXHOCTHOTO
CJIOSI KUJKOCTH.
Cuna
MIOBEPXHOCTHOTO
HaTSDKEHMSL.

0 0 13.02.202
4

106

SBnenne
CMa4yuBaHUs U HE
CMauyuBaHUs. YTOI
CMa4YuBaHUS.
JlaBneHnue mo
UCKPUBJIEHHOU
MMOBEPXHOCTHU
JKUJIKOCTH.
KanunnsipaocTs,

0 0 13.02.202
4




BBICOTA MOJbEMA
KUJKOCTU B
KaruJuispe.
®opmyna Jlamnaca.

107

108

HccnenoBanue
CBOICTB
MMOBEPXHOCTHU
Pa3JIMYHbBIX
JKAIKOCTEHN.
Pemenue 3amau

®a30BbIe IEPEXOIBI
| pona: maBnenue u
KPUCTAITU3AIHS.

15.02.202
4

15.02.202
4

109

110

MonekysipHO —
KMHETHYecKast
MO/JI€Ib CTPOCHHUS
KPUCTAJTINYECKUX U
aMOP(HBIX TEJl.
AHnsorponus u
W30TpONus
KPHUCTAJIJIOB.
[Tonmumopduzm
KpPHUCTAJIJIOB
Mexanunyeckue
CBOMCTBA TBEPBIX
Ten. MexaHnnueckoe
HanpsDKEHUe.

19.02.202
4

20.02.202
4

111

Mognyins FOnra.
Huarpamma

20.02.202




pacTspkeHus. 3arac
HPOYHOCTH.

112

DNEeKTPUYECKU
3apsI U €ro
CBoIicTBa. 3aKOH
COXpaHCHHUS
3JIEKTPUYECKOTO
3apsija.
DneKTpu3anus Te.

22.02.202
4

https://educon.by/index.php/materials/phys/electrostati

ka

113

114

115

3akon Kynona.
Du3myecKu CMBICHT
BEJINYHMHBI
«JInmanexTpuueckas
MIPOHUIIAEMOCTh
BCIIISCTBAY.

CpaBHUTENBHBIN
aHaJIN3 3aKOHA
Kynona u 3akona
Bcemupnoro
TATOTEHUS.
Hccnenosanme
BOIIPOCOB
METOI0JIOTUYECKOTO
COJIepKaHUs.

22.02.202
4

26.02.202
4

27.02.202
4

116

Pemenue 3agag Ha
IIPUMEHEHNE 3aKOHA
Kynona.

27.02.202
4

117

Hanpspoxk€anocTs —
CUJIOBast

29.02.202



https://educon.by/index.php/materials/phys/electrostatika
https://educon.by/index.php/materials/phys/electrostatika

118

XapaKkTEepUCTUKA
AIEKTPOCTATUYECKOT
o noJist. [Tpunun
CYIEePHO3UIINH
HanpsHKEHHOCTEH.
3akoH Kynona B
noJyieBoi popme.
[ToBepxHOCTHaA
IUIOTHOCTH 3apsija.

29.02.202
4

119

120

[IpakTnueckas
pabora o
rpaduueckomy
HN300paKCHUIO
ANEKTPOCTATUUECKUX
TIOJIEN.

Pemenue 3agad na
MPUMEHEHHE 3aKOHa
Kynona u npunnuna
CYNEPIO3ULIHH.

04.03.202
4

05.03.202
4

121

Teopema ['aycca n eé
MPAKTHYECKOE
IIPUMEHEHNE TIPU
pacuére
HaIpPsHKEHHOCTH
0JIs 3apSKEHHON
ctepsl, mapa,
IJIOCKOCTH U
IJIOCKOTO
BO3/yITHOTO

05.03.202
4




KOHJICHCATOpa.

122

DJIEKTPUUYECKU I
IuIodb. Pemenue
3a/1a4 Ha
MIPUMEHEHUE
Teopemsl ['aycca.

07.03.202
4

123

124

125

126

127

[IpoBogHuKY B
ANEKTPUYECKOM
oJIe.

JM3NeKTpuKy B
3JIEKTPUUECKOM
noJie.

KonrponbHas pabora
10 TeMe: «3aKoH
Kynona.
Hanpsxénnocts
JNEKTPOCTATUYECKOT
0 TOJIS».

Pab6ota
ANEKTPUYECKOTO
OJIS 110
MEPEMEIIICHUIO
3apsza.
ITorenmnuanbpHas
SHEprus 3apsja.
ITorennuanbpHas
SHEprus
B3aMMO/ICHCTBYIOIIH
X 3apsia0B.

07.03.202
4

11.03.202
4

12.03.202
4

12.03.202
4

14.03.202
4




128

129

130

131

IloTenuman moms.
PaszHocTh
MOTEHIHAJIOB,
gradient
3JIEKTPOCTATHYECKOT
0 II0JIA.

[IpakTuueckas
pabora 1o
HN300paKCHUIO
SKBHUIOTEHIMATBHBIX
IIOBEPXHOCTEH.

Pemenne 3amag Ha
BBIYHCIICHHE PaOOTHI
O,
MOTCHIIMATLHON
SHEPTUU CUCTEMBI
3apsa0B.
DIEKTPOEMKOCTh
YEAUHEHHOTO
MIPOBOJIHUKA.
DIIEKTPOEMKOCTh
KOHJIEHCATOopa.
VYcrpolictBo 1
MIPUMEHEHNE
KOH/JIEHCAaTOpPOB B
COBPEMEHHBIX
TEXHOJIOTHSIX.

14.03.202
4

25.03.202
4

26.03.202
4

26.03.202
4

132

DOHeprus
3apsKEHHOTO

28.03.202




133

KOHJIEHCATOopa.
OHeprus u
IJIOTHOCTH
AIEKTPUUYECKOTO
OJIS.

Coenunenue
KOHJICHCATOPOB:
[IOCJIEA0BATEILHOE,
napajuiebHOe.

28.03.202
4

134

135

Pemenue 3anau Ha
pacuér uenewu,
coJiepXKaIInx
CMEUIaHHOE
COEIMHEHNE
KOHJICHCATOPOB.
Pacuér napamerpon
Leen colepKaIux
KOHJIEHCATOPbI U
PE3UCTOPBHI.

01.04.202
4

02.04.202
4

136

KonTponbHas pabora
0 TeMe
"DIIeKTPOEMKOCTb,
SHEprus
3apsHKEHHOTO
KOHJIEHCaTopa,
COCIMHEHUE
KOHJIEHCAaTOpOB"

02.04.202
4

137

ONEKTPUYECKUN TOK.
Cuna toka. YcioBus

04.04.202

https://educon.by/index.php/materials/phys/elektriches
kij-tok



https://educon.by/index.php/materials/phys/elektricheskij-tok
https://educon.by/index.php/materials/phys/elektricheskij-tok

CyILLIECTBOBaHUS 4
ToKka. cTouHmk
ToKa. 3axoH OMa 11
y4acTKa IEIH.

DJeKTpuueckas
MIPOBOJIUMOCT.
Bonabst — amniepHas
138 XapaKTEePUCTHKA 1 0 0 04.04.202
MIPOBOJIHHKA. 4
ConpoTuBieHue
MIPOBO/IHUKA.

YaennHOE
COIIPOTHUBJICHUE
MIPOBOJIHUKA.
3aBUCUMOCTh
139 YIeTHHOTO U 1 0 0 08.04.202
JJICKTPUYIECKOIO 4
COTIPOTHUBIICHUS
MIPOBOJIHUKA OT
TEMIIepaTyphl.

Pemenue 3agaq Ha
pacuer

JJIEKTPUUIECKOTO 1 0 0 09.04.202

4

140

COINPOTHUBIICHUS,
3aBUCSILETO OT
TEMIIEPATYPHI.

3aKOHEBI
141 [IOCTOSTHHOT'O TOKa 1 0 0 09.04.202
IUIA 4




OoCJICA0BATCIBHOTO
" IMapaJijICJIbHOI'O
COCAUMHCHUS
IMPOBOJIHHUKOB.

142

143

144

145

146

CMemanHoe
COCIUHCHHE
MIPOBOTHUKOB.
Pacuer
Pa3BETBIICHHBIX
3JIEKTPUYECKUX
uenen. [Ipasuna
Kupxroda.
Peocrat n
MTOTEHLIMOMETD.
IllyaTupoBanue
puOOpOB.
Pemienue 3ama4d Ha
pacuér
COIIPOTUBIICHUS
IIYHTA U
JIOTIOTHHUTEIIFHOTO
CONPOTHUBIICHHUS.

CrannonapHoe
DIIEKTPUUYECKOE TI0JIE
U €r0 OCOOEHHOCTH.

DIIEKTPOABMKYIIIAS
cuia. 3akoH OMa
JIA IIOJIHOHU LICIIH.
CoenuHeHne

11.04.202
4

11.04.202
4

15.04.202
4

16.04.202
4

16.04.202
4




HMCTOYHHUKOB.
KopoTtkoe
3aMbIKaHUE.

147

IImoTHOCTH TOKA.
Pemenne 3amau Ha
3akoH Oma s
OJIHOU LIENH.

18.04.202
4

148

149

150

Pabora u MmonHOCTh
AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyis
— Jlenna s
IIOCJIEIOBATEIHLHOIO
Y TIapaJljIeIbHOTO
COCAUHEHMS
MIPOBOIHHUKOB.

Hccnenosanne
3aBUCUMOCTH
MOJI€3HOM MOIITHOCTH
WCTOYHHKA TOKA OT
CHUIBI TOKA B 1IETTH

Pemenue 3agaq Ha
pacuet paboTHI TOKa,
ANEKTPUUECKON
MOIIHOCTH

18.04.202
4

22.04.202
4

23.04.202
4

151

YcmoBus gis
nepeaaun YHEPTUN
Ha OOJIBIIINE
paccrostHus

23.04.202
4

152

KoHnTtponbHas padota




0 TEME: «
[TocTrossHHBIM
AIIEKTPUYECKUI
TOK».

25.04.202
4

153

154

DIIEKTPUUECKHUI TOK
B MeTaJljax.
DJIeKTpOHHAas
POBOAMMOCTh
METAaJJIOB.
CBepXnpoBOAUMOCTD

DIIEKTPUUYECKUI TOK
B MOJTYTIPOBOTHUKAX.
CobcTBeHHas U
pUMecHas
MIPOBOJIUMOCTH
MOJTYITPOBOTHUKOB.
DIIEKTPUUECKHUI TOK
4yepe3 KOHTaKT
MOJIYITPOBOJTHUKOB
p- 1 N- TunoB. BonsT
— ammepHas
XapaKTepUCTHKA
psIMOTO U
obpaTHOTO
MEPEXO0JI0B.
YcrpoiicTBo
MOJTYTIPOBOTHUKOBOT
0 Iuoja.

25.04.202
4

29.04.202
4




155

156

157

158

DIIEKTPUUECKHUI TOK
B BaKyyMe.
TepmonnekTpoHHas
smuccus. uon-
BBIIPSAMUTEIT.
Tpuon — ycunurens.

DIIEKTPUUYECKUI TOK
B KHUJIKOCTSIX.
DIIEKTPONUTHYECKAS
JTUCCOLIMAITHS.

3aKoH 3JIEKTPOIHN3a.
TexHuueckoe
MIPUMEHEHHUE
3JIEKTPOJIN3A.
Pemenue 3amgau Ha
MIPUMEHEHNE 3aKOHa
AJIEKTPOIIU3A.

DIIEKTPUUECKUI TOK
B razax.
HecamocrosTenbHbIi
Y CaMOCTOSTEIbHBIN
pas3psasl. Bunbr
CaMOCTOSITEIIbHOTO
pazpsna. [1nazma.

30.04.202
4

30.04.202
4

02.05.202
4

02.05.202
4

159

duznveckui
MPaKTUKYM T10 TEME
"U3mepenne
YCKOPEHUS IPH
MPSAMOJUHEITHOM

06.05.202
4




PaBHOYCKOPEHHOM
JIBYKEHUH T10
HAKJIOHHOM
IUIOCKOCTH "

160

161

Dduznueckuit
MPaKTUKYM I10 TEME
"U3mepenue
YCKOpEeHUs
¢BOOOIHOTO
naneHusa"

duznmueckuit
MPaKTUKYM I10 TEME
"N3yuenue
JBHMOKEHHS Tella I10
OKPYKHOCTH C
MMOCTOSTHHOM
CKOpOCTBIO TTO
JIEWCTBUEM CHIIBI
TSDKECTH M CHITBI

YIPYTOCTH.

0 1 07.05.202
4

0 1 07.05.202
4

162

duznyeckui
MPaKTUKYM T10 TEME
"U3mepenne
KUHETUYECKON
SHEPTUU Teja Mo
TOPMO3HOMY IIyTH"

0 1 13.05.202
4

163

duznyeckui
MIPaKTUKYM I10 TEME
"OnbITHas TpOBEpKa

0 1 16.05.202
4




3akoHa [ eii-
JIroccaka"

164

duznueckuit
MPAKTUKYM 10 TEME
"U3mepenue
YAEIbHOU
TEMIO0EMKOCTHU
BerecTna"

16.05.202
4

165

166

167

Dduznmueckuit
MPaKTUKYM I10 TEME
"Uzmepenue
a0COJIFOTHOM
BJIQXKHOCTH BO3/1yXa
M OIIEHKa MacChI
MapoB B
nmoMeneHun"

Ddusznueckuit
MPaKTUKYM I10 TEME
"N3mepenue DJC u
BHYTPEHHETO
COTIPOTUBIICHUS
WCTOYHHUKA"

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBaHue
3aBUCUMOCTHU
3JIEKTPUIECKOTO
CONPOTHUBJICHUS
TEPMOPEZUCTOPA OT

20.05.202
4

21.05.202
4

21.05.202
4




TeMneparypol"

Pe3epBHBIii ypOK.
O0o061IeHNE U
168 CHCTeMaTU3alUs
3HAHUM I10 TEME
"Mexanuka"

23.05.202
4

PesepBHBIil ypoK.
O6o0meHue u
CHCTEMAaTH3allHs
169 3HAHUM 110 TEME
"MonekynsipHas
buzuka.
Tepmogunamuka"

23.05.202
4

PesepBHBIi ypOK.
0O00011eHNEe "
CUCTEMAaTH3aLHs
170 = 3HaHuii no Teme
"MonekynsipHas
pusuka.
Tepmonnnamuka"

OBILEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

23.05.202
4




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[3y‘leﬂl/lﬂ zﬁiiOBaTeanue
padoThbI padoThI pecypen
BzaumoneiicTBre MOCTOSTHHBIX MArHUTOB U
1 MTPOBOTHUKOB C TOKOM. MarHuTHOE 1oJIe. 1
['mnore3a Amnepa
BexTop marnuTtHoM nnaykuuu. [Tpuaimn
2 CYINEpHO3UIIMA MAarHUTHBIX Mosel. JInnuu 1
MarHUTHON MHTYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTPOU3MEpPUTENHHBIE TPUOOPHI
Cuna Jlopenna, e€ HampaBlieHUE U MOJYJIb.
7 JIBr>KeHue 3apsyKeHHON YacTUIIbI B 1
OJTHOPOTHOM MAarHUTHOM TIOJIe
Pemenue 3amau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MaruuTHOE II0JIE B BEIECTBE. 1
deppoMarHeTHKH, mapa- U TuaMarHeTHKH
12 OcHOBHBIE CBOMCTBA (heppOMarHETUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pertennie 3agau mo reme "MarautHoe 1ose"

14 Pemenue 3amay mo reme "Maraurtsoe 1oie"”

15 SIBNEHHE ANMEKTPOMATHUTHOW WHTYKITHH.
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC unaykuuu

17 3aKOH 3JICKTPOMarHuTHOM MHIYKIIUU
®apanes

18 Buxpesoe anexrpuueckoe noiie. Toku Oyko

19 O/1C uHAYKIMH B IBUKYITUXCS
MTPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBusno Jlenma

99 WNuaykrusHocTh. KaTylka HAYKTUBHOCTH
B IICIIU ITOCTOSIHHOT'O TOKA

93 Asnenue camonnaykiuu. IC
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAaHUH 110
TeMme "DnekTpoarHamMuka'”

97 KonTponbHas pabota mo Teme
"OnexTpoauHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC
kosnebanus. ['apmMoHnyeckue KonedaHus

29 KuneMaTtnueckoe ¥ THHAMHYECKOE

OITMCaHHE KOoJIe0aTeIbLHBIX I[BI/I)KCHI/Iﬁ




DHepreTudeckoe onucanue. BeiBoj
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KOJIeOaHUH U3 UX IHEPTETUUECKOTO U
KHHEMATHYECKOT'O OIMHCAHUS

31 Awmmuntyna u ¢daza konebanuit
[Tepuon u wactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHuN!

32 MareMatuudeckoro mastHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TPY>KUHHOTO
MasiITHUKA

33 3aryxaromue KoneOanus. BeiHyx1eHHBIC
xonebanus. Pe3onanc

34 ABTOKOIE0aHUS

35 Pemenue 3amgau

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJe0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 O06o001IeHre B cucTeMaTH3aIys 3HAaHUH 110
Teme "Mexanndeckue kojieoanus"

38 DNeKTPOMarHUTHHIE KOJEOaHHUS.
KonebaTtenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY BT

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOATEIbHOM KOHTYpE

40 3aKOH COXpaHCHHS SHEPTUHU B UICATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxaroIue IeKTPOMarHuTHbIC

41 KoJieOaHus1. BeIHYKIeHHbBIE

OJICKTPOMArHuTHBIC KoJIeOaHus




[Tepemennsblii TOK. Pe3ucrop u KoHaeHcaTop

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika vHIyKTHBHOCTH B TSN
MEPEMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOo1mHOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOIICe 3HAUCHUE
CHJIBI TOKA U HATPSKEHUS

46 Pe3onanc B anexTpudeckoil nemnu

47 Pewenue 3amau
WneanbHbIif TpanchopmaTop.

48 [TpouzBoacTBO, Mepeaya U NoTpedIeHHE
JIEKTPUUYECKON SJHEPTUU
DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE

49 anekTpodHeprun. KylbTypa ucnoas30BaHus
AJIEKTPOIHEPTHH B MIOBCETHEBHON KU3HU

50 Pemenue 3amau

51 Pemenne 3anau

59 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
Teme "DJeKTpOMarHuTHbIe KojebaHus"

53 MexaHnuecKkre BOJHBI. XapaKTepUCTUKH
MEXaHHYECKUX BOJH

54 CBoiicTBa MEXaHHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Nudpas3syk u ynerpassyk. [llymoBoe

3arps3HEHUE OKPYKAOIIEH CpelIbl




57

Pemenue 3agau

58

59

BHGKTPOMaFHI/ITHBIe BOJIHBI. I/I3J1yqu1/Ie
QJICKTPOMArdMTHBIX BOJIH

9Hepr1/1>1 OJICKTPOMAardHuTHBIX BOJIH.
CpoiicTBa SJICKTPOMArduTHBIX BOJIH

60

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
[IpumeHeHue 1eKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY

61

62

63

[IpuHUHMIIB paIUOCBSA3U U TEIICBUICHHUS.
Panuonokanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
KontponbHas padota no teme "Konedanust
Y BOJIHBI"

Caert. 3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHHsI CBeTa

64

65

66

67

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [T0KA3aTeNb IIPEIOMIICHHUS.
ITosnHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHbIi Yo NOJHOTO BHYTPEHHETO
OTpaKEHHUS

Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
OTpa)XKeHUsS U IIPETOMIICHUS CBETA

68

Xon nydeit B mpusme. Jlucnepcus cBerta.
CnoxHbIN cocTaB Oeroro csera. I[Ber




JInH3bl. @OKYCHOE pacCTOsIHUE U

69 OIITUYECKAs CHJIA JIMH3BI

70 [TocTpoenne 300paXKeHI B TMH3AX U UX
cUCTEMAax. YBEJIMYECHUE JIMH3bI
Pemenue 3a1a4 Ha ocTpoeHue

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3

72 I'ma3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensr npuMeHUMOCTH
F€OMETPUYECKOMN ONTUKH

74 CkopocTb cBeTa ¥ METOJIbI €€ U3MEPEHUS

75 Hucnepcus cera

76 WnTepdepennus ceera

o KorepeHTHbIe HCTOUHUKH. Y CIIOBHS
HaOJIOICHNST MAKCHIMYMOB M MUHUMYMOB

78 Pemenue 3amau

79 [IpumeHeHue uHTEpHEpeHIUN

80 Judpakmus ceeTa

81 HudpakimonHas pemeéTka. Y cioBue
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TorepeyHOCTh CBETOBBIX BOJIH.
[onspuzanus ceera

84 Pemenue 3amay

85 CBeToBBI€E ABIIEHUS B IPUPOJIE

86 O06o0011IeHne U cucTeMaTU3alys 3HaHUH 110

Tteme "OnoTuka"




87 KonrtponsHas pabora o teme «OnTHKa» 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U 1
MPUHITUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnennaibHON TEOPUH 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpaszoBanus Jlopenma. Ycinosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U
COKpAIIeHHE JTMHBI

01 DHEPrust U UMITYIILC PEISITUBUCTCKON 1
YaCTHUIIbI

92 CBsI3b Macchl C SHEpruel 1 UMITYITHCOM 1
PENSATUBUCTCKOMN YaCTUIIBI. DHEPTHSI TOKOS

93 PaBHOBeCHOE TEIIIOBOE U3TyUEHUE 1

94 3akoH cMeleHrs Buna 1

95 ['mnoreza M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprust ¥ UMITYIIbC POTOHA 1

97 ®otordpdext. OnpiTel A. I'. Cronerosa. 1
3akoHsbl hoTorddexTa

08 VYpaBuenue DiiHiTeltHa U1 GoTodPdexTa. 1
"Kpacnas rpanuna” pororddexra

99 JHasnenue ceera. OnbiTel I1. H. JIeOenena

100 BoiHoOBEIE CBOMCTBA YaCTHII 1
Bounnbl ne bpoiind. [[nuHa BosHbI 1€

101 Bpoiins u pazmepsl 00J1aCTH TOKAIHM3AITAN 1

JBIDKYIIICHCS YaCTUIIBI




102

KopnyckyssipHO-BOJIHOBOM yaJlu3M

103 Judpakius 3J1eKTpOHOB Ha KpUCTaIax
Crennuka u3mMepeHuit B MUKPOMUPE.

104 CooTHoIIeHUs HEOTpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduueckux 3agau

106 Pemenue pacuéTHbBIX 33124
Kontposnbnas padota nmo temam: "OCHOBBI

107 CTO", "KopmyckynsipHO-BOJIHOBOM
nyanuszm"

108 OMNBITHI 110 UCCIICOBAHUIO CTPOCHUS aTOMA.
[TnanerapHast monens atroma Pesepdopna

109 IToctynartel bopa

110 Bunsl cnektpoB. CriekTp ypOBHEM SHEPrUu
aToMa BoJI0poja

111 CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas mogens sinpa I'eiisenOepra-

113 WBanenko. 3apsig 1 MacCOBOE YUCIIO sJIpa.
W3oTtonsl. PagnoakTHBHOCTD
3aKoH paJiM0aKTUBHOTO pacnaaa. CBoicTBa

114 MOHHM3UPYIONIETO H3TyYeHHs. Brusaue
PaJIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI.
Jlozumerpus
DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie

115 cwibl. [ledext maccel siapa. SAnepHbie

peaknuu. Snepusie peakTopsl. [Ipodiemsl




YIPaBIIIEMOr0 TEPMOSIEPHOIO CUHTE3A.
DKOJIOTHYeCKHE acleKThl pa3BUTHS sIIEPHOM
SHEPIreTUKU

116

Meroasl perucTpaluy U UCCIEI0BAHUS
3JIEeMEHTapHbIX YacTull. PyHIaMEHTAIbHbIC
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mozenu. KBapk-ritooHHas MOZEb alpOHOB

117

®usuka 3a npenenamu CtannapTHON
Mozenn. TéMHas Marepust U TEMHas
sHeprus. EMUHCTBO pu3nuecKol KapTUHBI
Mupa

118

119

120

121

Oransl pa3BUTUS ACTPOHOMUU. 3HAYCHUE
aCTPOHOMUU

[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
O0BSICHEHHS IPUPOJIBI KOCMHUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHUX
HCClIeIOBaHNH

CoBpeMeHHbIE ONITUYECKUE TEIECKOIIBI,
paanoTENeCcKOIbl, BHEaTMOC(epHast
aCTPOHOMHUS

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, spKue
3BE3/bI, IJIAHETHI, UX BUINMOE JIBH)KEHHUE

122

123

Conueunas cucrema. Comnaie. ConHeunas
aKTUBHOCTb. McTounuk sneprun ConHua u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma "creKTpajabHbIN Kjlacc —




CBETUMOCTE"

124

125

3BC3,I[I>I rJIaBHOM IIOCJICA0BATCIIBHOCTHU

Buytpennee crpoenue 38€31. CoBpeMeHHbIE
IIPEICTABICHUS O IIPOUCXOXKICHUH U
sposrony CosHIa U 3BE€37. OTallbl )KU3HU
3BE3]T

126

Mnuneunsiii [1yte — Hama I'anaktuka. Tunsl
rajlakTUK. YEpHbIe ObIPBI B AAPaX TaJaKTUK

127

128

129

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkroBoe uznyuenue

MacmrabHas cTpyktypa Beenennoii.
Meraranaktuka

Hepeménnsie npobieMbl acCTpOHOMUHT

130

@uU3NYECKUI NPAKTUKYM II0 TEME
"MccnemoBaHue MarHUTHOTO TTOJISt
MOCTOSSHHBIX MAarHUTOB'" MIIA
"HccnemoBaHue CBOMCTB
¢beppomarnerukoB" unu "HccnenoBanue
JEHCTBHS MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

@u3NYeCKUil NPAKTUKYM IO TEME
"U3mepenue cuiibl Amriepa” nnu "M3ydenue
3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA"
unu "OnpeneneHue MarHUTHOW MHIYKIUU
Ha OCHOBE U3MepeHUs cuibl Amnepa”

132

OU3NYECKUN TPAKTUKYM I10 TEME
"UccneqoBanue ABJICHUS




3JEKTPOMArHUTHOW MHIYKIUU" WIH
"OnpenesneHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO IoJIs"

133

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue siBJICHUS CAaMOMHIYKIIUN"
i "COopKa MOJENN SIEKTPOMArHUTHOTO
reHeparopa"

134

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOHBIX
KOJ1€0aHU HUTSIHOTO U IPY>KUHHOT'O
MasTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM TI0 TeMe
"[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
IIOCJIEI0BATENBHO COEIMHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" M
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU TIEpEMEHHOro TokKa"

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3yueHne napameTpoB 3BYKOBOW BOJIHBI"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokasaTelis NpeJoMICHUs
crexna" win "[lomyuenue n3obpaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

OU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUs OT BelIeCcTBa (Ha IpUMepe




xuakux unH3)" unu "U3mepenue
(hOKYCHOTO PACCTOSIHHS PacCEUBAIOITUX
JH3"

140

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEpdHEepeHINH
U noJisipu3anuu ceera”

141

dusnyeckuii MPakTUKYM TI0 TeMe
"OnpeneneHure UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue nocrostHHoM [lnanka Ha
OCHOBE HcciefoBanus poroaddexra" nnu
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKa
4yepe3 CBETOAMO/ OT HaNpsKeHHs "

143

144

145

Du3nuecKuil IPAKTUKYM I10 TEME
"UccnenoBanue crekTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
noctostHHOUW Punbepra"

Pu3NYECKUl IPAKTUKYM I10 TEME
"UccnenoBanue paiuoakTUBHOTO (hoHA C
HCMOJIb30BAaHUEM JO3UMETPA" UIH
"N3ydeHune moraomeHus: 6eTa-4yacTuil
ammoMuHuEM"

Pu3NYECKUl IPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJIa30M C UCIOIb30BaHUEM
KOMITBIOTEPHBIX NTPUIIOKECHUN IS




146

147

oTIpeieNICHUs TIOJIOKEHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOIO MOMyIIapHs U SIPKUe
3BE316!" WK "HaOmroaeHus B TENECKOII
JIyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKoIJIeHuI"

O0600611eHre U cucTeMaTu3alns 3HaHUH.
Ponb pusuku u actpoHoMuu B
HKOHOMMYECKO, TEXHOJIOTHYECKOH,
COIIMAIBHOW M ATHYECKOH cdepax
JeSITEIbHOCTH YEJIOBEKa

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH.
Posnb 1 MecTO GU3MKU M ACTPOHOMHHU B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPaA

148

149

O060011eHre U cucTeMaTU3alus 3HaHUH.
Ponb pusmnueckoit Teopun B popMupoBaHUN
NPEJCTaBICHUN 0 (PU3NYECKON KapTHUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psiZTy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJCTABICHUNA O IPUPOJIE

O0001IeHre 1 cUcTeEMaTH3aMs 3HAHUH 110
Tteme "Kunematuka"

150

151

152

O000I1IIEHNE U CUCTEMATHU3AIlNs 3HAHUH 110
Teme "Kunemarnka"

O00011IeHIE U CUCTEMATH3AaIUs 3HAHUI 110
teme "JluHamuka"

O0001IeHrEe ¥ cUCTEMAaTH3alUs 3HAHUHI 110
teme "Craruka TBepAoro tena'




153

O06o01IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "3aKOHbI COXpAaHEHUSI B MeXaHuKe"

154

155

156

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 110
teme "Tepmonunamuka. TernaoBbie
ManHae"

O0001IeHEe ¥ cucTeEMaTU3alus 3HaHUHI 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble epexo b

157

O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
Teme "Dnekrpuueckoe nose"”

158

159

O060061eHne U cucTeMaTU3alus 3HaHu# 110
teMe "[locTosHHBIHN 21eKTpuyecKuii ToK"
O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
teMe "Toku B pa3inyHbIX cpepax”

160

O000I11IIEHNE U cUCTEMATH3allNs 3HAHUI 110
Teme "MarautHoe moie"

161

162

163

PeseprubIil ypok. O60061eHIE 1
CHCTEMAaTH3allMs 3HAHMH 110 TeMe
"OnekTpoMarHuTHas UHAYKIUs"

PesepBHrIit ypok. O6001IeHNHE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"Mexannueckue koebanus"

PesepBHrIit ypok. O6001IeHNHE 1
CUCTEeMAaTH3aIusl 3HAaHUH 110 TeMe
"DneKTpOMarHUTHBIE KoJieOaHus "




PesepBHelil ypok. O000IICHHE 1
164 CUCTEeMaTH3alusl 3HaHHUH 110 TeMe 1
"MexaHu4YecKHUe U AIEKTPOMAarHUTHBIC

BOJIHEI"

PesepBHelil ypok. O000IICHHE 1
cucTeMaru3anus 3HaHui mo teme "Onruka'

165

PesepBHrlit ypok. O60011eHNE 1

166 cucTeMaTu3alus 3Hanui mo teme "OCHOBEI 1
CTQO", "KoprnyckynsipHO-BOITHOBOM
nyanu3m"

PesepBHrlit ypok. O60011eH1Ee 1
167 cucTeMaTu3anus 3HaHui 1o teme "dusuka 1

aroma"

PesepBHelIit ypok. O6001IeHNE U
168 cUcTeMAaTHu3anus 3HaHuH 1Mo Teme "du3uka 1
aTOMHOTO $I/Ipa ¥ SJIEMEHTApHBIX YacTHIL"

PesepubIiil ypok. O6006111eHIE 1
169 CUCTEMaTHU3allis 3HAHUM 110 TEME 1
"OnemMeHTh! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 169 4 16

KanennapHo-remarnyeckoe miIaHUPOBaHUE peaIn3yeTcs B 00beMe 94acoB B COOTBETCTBUHU C KaJIeHJIApHBIM yueOHbIM rpadukom Ha 2023-
2024 y4. o, nedcTByOUMM pacrucanueM (mpasganynbie qau: 9TB.- 09.05) . Comeprkanmne MaTepuana paboveld IporpaMMBbl BEITIOTHSETCS B
MIOJTHOM 00BEMeE 3a cUeT







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

» dusuka, 10 kimace/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODAY»; AkiinonepHoe o0miectTBo «M31arenbcTBO
«IIpocemenue»

» dmsuka, 11 krace/ KacesaoB B.A., O01ecTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocBemenue»

WnmroctpupoBanHslii atnac o ¢usuke, 10 kinace/ KacbsHos B.A., M3gaTenbcTBo
Ox3ameH MockBa

NnmroctpupoBaHHbIi aTiiac 1o ¢pusuke, 11 xnace/ KacbsHos B.A., M3gaTenbcTBo
Ox3ameH MockBa

®uszuka 3agaunuk, 10-11 Knacesl/ PeimkeBuu A.I1., O61iecTBO ¢ OrpaHUuYeHHOM
oTBeTCTBEHHOCTHIO "J[poda" Mocksa

Coopnuk 3ana4 no ¢pusuke 10-11 kmacesl/ Crenanona I'.H., "IIpocsemienne”

MockBa

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

denepanbHas pabovas mporpaMma BOCIIMTAHHS ¥ KOHIICTIIINH MPETIOAaBaHuUs
yaeOHoro mpeamerta "dusnka" B 00pa3zoBaTeNbHBIX OpraHu3ausiax Poccuiickoit
®denepanuu, B coorBercTBuM ¢ TpedoBanusmu GI'OC COO.

®dusuka, 10 knacc/ Kacesror B.A., OO011ecTBO ¢ OrpaHu4eHHOM



OoTBeTCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M31aTenbcTBO
«IIpocBereHue»

®dusuka, 11 knacc/ Kacesaor B.A., O011ecTBO ¢ OrpaHMYeHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe o0iecTBo «M3aaTebcTBO
«IIpocemenue»

WnmoctpupoBanuslii atinac o gusuke, 10 xkinace/ KacssHoB B.A., M3naTenscTBo
Dk3ameH MockBa

NnmroctpupoBanHbIil atiac o ¢usuke, 11 kinace/ KacbsHos B.A., U3gatenbcTBo
Ok3ameH MockBa

®dusuka 3agaunuk, 10-11 Knaccesl/ PeimkeBuy A.I1., O611ecTBO ¢ OrpaHMYEHHOM
oTBeTCTBEHHOCTHIO "JIpoda" MockBa

Coopnuk 3anay o ¢usuke 10-11 kinacesl/ Crenanosa I'.H., "IIpocsemnienue"
Mocksa

®duszuka. YuebHoe mocodue st 10 kmacca Ko U KJIacCOB € YTiTyOJIeHHBIM
nzyuennem ¢usukn/ [Tunckuit A.A., "IIpocBemenue" MockBa

Odusuka. unakruaeckuit matepuan 10 kimace / Mapon A.E., Mapon E.A.,
OO0111ecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO "JIpoda" MockBa

®uzuka. [Ipaktuueckue 3ansatust/ Axkcumosud JI.A., MuHck

®usuka. Enquneiit ['ocynapctBennsiit Ok3amen. EI'D yueOnuk 2024,
N3parensctBo "NHTEekT-LlenTp" MockBa

®wuszuka. TumoBsie Dx3amenanronnbie BapuanTel ®UITN/ Jlemunosa M.1O.,

NznarenscTBo "Hammonansnoe o6pazoBanue” Mocksa



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://phys-ege.sdamgia.ru/ (Penry EI'D)

https://www.getaclass.ru/#pupils
https://web-landia.ru/site-content/matematika-i-estestvennye-nauki/fizika
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-3
https://www.youtube.com/watch?v=yv5WA 4589 (Lludporas nmadopatopus 1o
busmke)

https://resh.edu.ru/subject/28/ (PD1II)

https://educon.by/index.php/materials/phys (norm. MaTepuanbl K KHATaM)






