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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAMMBI IS MPOAOCDKEHUS O0Opa3oBaHHs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOXKHOCTH JJISI peai3allid  PaA3IMYHBIX METOJUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
dbusngeckoir reorpadueir U acTpoHoMmen. Mcmonp30BaHWE 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 BKJaad B (OPMUPOBAHHME ECTECTBEHHO-HAYUHOU
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
PS UAEH, KOTOPBIE MOKHO PACCMaTPUBATh KaK IMPHUHIMIIBI €r0 TOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Marepual Kypca (HU3UKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3MUECKONH HAyKH, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM 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
NPUHLINAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOr0 SKCIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKYM mpoBoAuTcs 160 B kKoHue 10 u 11 kmaccoB, mub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMAaTUKH JJII 3THX BHJIOB YUCHUYCCKHUX MPAKTUICCKUX PAOOT OCYIIECTBISAETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYUH M TOCTAHOBKY
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 (DU3UYECKOU MOJIENBIO, MO3BOJSIONINE 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 W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre 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 CPETHEr0 OOIIEro 00pa3oBaHMs JOJKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIGHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydJarwomuxcsa. TemMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUsI PU3UKHU B 001IEM 00pa30BAHUM SIBIISIIOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

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

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UMKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHHne 3TUX Ielield 00eceYnBaeTCsl PEIICeHUEM CIEAYIOIHNX 3a/ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nueckoil MOAENbI0, 3a/ay, MOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHUE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOyYalOUUMUCS, I[UIAHUPYIOIMUMH MPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB 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.



COAEPXKXAHME OBYUYEHUSA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QU3MUECKUX SBICHUN U MPOIECCOB (MaTepualibHasi TOYKaA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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 BEJIMYHMH MPU MOMOIIUA KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON 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 TPaPUKHU.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0b! uccieI0BaHus IBHXKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HampaBneHue ckopoCcTH IPH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMIKEHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBHXKECHHSI C LIEJIBIO ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3mepenue YCKOPEHMUS CBOOOJTHOTO MAJICHUS (peKOMEHI0BAaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHUS Tella MO OKPY)KHOCTH C IOCTOSIHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUYETA (ONpENeNeHuE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJIHOTO MaJleHUSI 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 TpeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPpOB Pa3HOM MAacChl € OJAWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON 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.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJ IPU ABMKEHUU OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

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



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3HOBOM 00pasiie, OT uX AehOpMAIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MmexaHuxe.

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

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT umItynbca MarepuainbHOW TOUkHW. [IpencraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALIMOHHOM I10JI€ OJJHOPOJHOTO Il1apa (BHYTpU M BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpauuu.

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.

CoxpaHeHue SHEPruu Ipu CBOOOHOM MaICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

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 U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YacTUL BellecTBa. Monemu CTpoeHHs rasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBpie 3akoHBl. YpaBHeHue MeHnneneeBa—Knanelipona. AOconOTHas
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOM SHEpruei MocTynaTeIbHOro TEIIOBOTO IBUKEHUS €€ YacTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsiueit U XOJIOAHOM BOIOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3amaHue BHEUIHMX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano TepMoauHamuku. CaMONpoU3BOJIbHAS — pelakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHIEHTpalUs YacTHIL], BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kak  cnoco0  M3MEHEHHS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koimuecTBa TEIUIOTHI NpW Temionepenade. I[lonstue 00
aanabaTHOM Tpoliecce.

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

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MIPOLIECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K OoJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTHYECKHUE MPOIIECChI: XOJIOAUIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U SJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX 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 KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
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. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacmupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
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.



Kanumnsipasie siBIeHuUs.

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 HACBIIICHHBIX MTApPOB.

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. JdiekTpoauHamMuKa.

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 U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOJTHOPOJIHOTO).

[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.



Konnencarop. DJIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe COeqUHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUECKass 3allliTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocratuyeckoro reaeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEeHUS ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) D2JIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

W3mepeHre CUilbl TOKAa U HATIPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT CONPOTHUBIICHHS IPU TTOCTOSIHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIOCAMH MCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAOpsDKEHHS JJI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA 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
TeMiiepaTypbl. CBEpXIpOBOANUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

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

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHru4ecKkue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: TIa30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HabGnrogenue snekrponnsa.

N3mepeHne 3apsaa OHOBAICHTHOTO 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 U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU 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: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M 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
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, 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 MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemecte. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHru4eckue yCTpPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO M
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.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKECHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne NHAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe ¥ JTUHAMHYECKOE OIMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MAJIBIX KOJIEOAHUM Ipy3a HA HUTH OT
aAMILUTATY/IBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHFHON MOJIENIN MPYKUHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUN HHUTSHOTO U MPYKHUHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHMI.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs YJHEPTUU B UACATBHOM KOJI€OaTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
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 KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1I€HHbIE CUHYCOUAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYM IEKTpOoIIepeIayn.

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 LIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HWE, MpelIoMIIeHHWEe, HHTepdepeHuus u
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalysl BEKTOPOB B JIEKTPOMAarHUTHOM 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 Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIO0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy 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)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHns . [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenpHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
I10Ka3aTes MPeJIOMIICHUS.

@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. Paspematoniast criocobHocTh. ['1a3 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. IIpumepsl Kknaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCMMYMOB IIpM NAaJA€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. Mojieib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
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.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens npeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI 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 aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  IIPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarollyr MoBepxHocTh). OmbiTel [1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOUIECHUSI HEONPEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (PoToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoM [l1anka Ha ocHOBe uccienoBadus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEPEXo0Jie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOnroienue IMHE4aToro cuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuibl. JlepexT maccsr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertons! perucTpaluy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHUL.

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 yCTpoMCTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTuIl (TI0 TOTOBBIM doTorpadusm).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

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

ConHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOeHue
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
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sIpax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHUEM
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 NPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHusl pa3fesioB Kypca «MexaHuKkay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
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, poib (HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAay4yHbId (DAKT, rumnoresa, (hU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MArHHUTOB, 3JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaguOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
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 PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJIICHHE JICHCTBUU B OKpyXKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX 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;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTUYECKYIO OOJIACTh
KA3HEICSTEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOTO COIAEPIKAHMS
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  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHWE Ha YpokKaXx (HU3UKHM U BO BHE-ypOUHOUH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsaTh poJid ¢ Y4€TOM MHEHHUM YY4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON 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 CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  JESATENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPUEMBI pedieKCHu MJisi OICHKA CUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETA, AOCOJIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

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

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TMPOIECChl U  SIBJICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MOJIEKyJsipHOW (U3UKH W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UIACAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3HLIHH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HUCIOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIealbHOrO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTaTUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI ANEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUil NpH HCHOJIB30BAaHUM MATEMaTHYECKHMX METO0B
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS 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 PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBIICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O U  OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCMaTpUBaeMOil MpoOIeMbL;

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

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh POJb (PU3UKK B DIKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYECHUE OIHUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasITHHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
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
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SBJICHUS, UCTIONIB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiA0OBOTO M MACCOBOTO YHCEN U 3HEPTUU B AIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsl sipa, SHEPTHUSI CBA3U S1pPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATh €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tell, DBOIIONNH 3BE3] M BeeneHHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JeiaTb  BBIBOJABI 1O  pe3yjibTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIIOKEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MacHOr0 TPy/a MpU MPOBEICHUHN UCCIIEA0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYEeCKO MOJEIbI0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
MPOBOANUTH PAcu€Thl HA OCHOBAHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

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

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX 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 MpoLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUId JaJbHEHMIIEro pa3BUTUS YEIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3iNyHble CIOCOObI paboThl ¢ MH(popManuen (HU3NIEecKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMALUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

HPOSIBIISITH OpraHu3alMOHHbIE u MO3HABATEJIbHbIE yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYIIbI, PALIMOHATIBLHO PACIPENCTATh AeATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
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3.3 ArperatHble coCTOsIHUS BenlecTBa. Da3zoBbie 14 1
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IIEPEX OBl

Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
https://lesson.academy-

4.1 DIEKTPUICCKOE MO 24 content.myschool.edu.ru/03/10
492 I . Ny 24 https://lesson.academy-

' OCTOAHHBIH SICKTPHHCCIHIH TOK content.myschool.edu.ru/03/10
43 T 5 https://lesson.academy-

' OKH B PASTIHHBIX cpefax content.myschool.edu.ru/03/10

Htoro no pazneny 54

Pasnen 5. PUBUUECKUUN [IPAKTUKYM
5.1 Ou3nyeckuil NpakTUKyM 16 16

Hroro mo pazueny 16

PezepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16
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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. DJIEKTPOJAUNHAMUKA
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 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
23 MexaHnYecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Ne KosaunyecTBo 4acoB JIeKTPOHHbIE
ara uudposbie

Tema ypoka Be KoHTpoJibHBI MpakTuyeckn A p

n/ U3YYeHHs oOpa3oBaTe/ibHbIE

ero e padornbl e padoThlI

n pecypcsbl

PA3JAEJI 1. Hayunblii MeTOa 5

MO3HAHUA MPUPOABI

Odusuka — pyHaaMeHTaIbHas 1.
Hayka o npupoje. Hayunbrit

https://lesson.academy-
METOJ [TIO3HAHUSA U METOIBI

1. 1 content.myschool.edu.ru/03/
rccaea0BaHus QU3HIECKUX 10

sBiieHuil. CriocoObl U3MEpEHUS
(U3HYECKUX BEIIMYHH.

OKCIIEpUMEHT U TEOpUs B 2.
Iporecce MO3HaHUS PUPOJIBI.
HabnroneHnue v 5KCepuMeHT B
¢dusuke. AGcomoTHAs U

OTHOCUTEJIbHAS IMOTPEITHOCTH
https://lesson.academy-

1 content.myschool.edu.ru/03/
10

U3MepeHuil PU3nIEeCcKUX

BCJIINYHH. MOJIGJ'II/IpOBaHI/Ie B
¢usuke. Ponb u MecTo Gu3NKU B
(hopMHUPOBaHUU COBPEMEHHOM
HAay4YHOU KapTHHBI MUDa, B
MPAKTUYECKOU NESATETBHOCTH
monen

PA3JAEJ 2. MEXAHUKA
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Kunematuka 14
MexaHuueckoe TBUKEHHE. 1.
Cucrema otcyera.
https://lesson.academy-
OTHOCHUTEIBHOCTH
content.myschool.edu.ru/03/
MEXaHUYCCKOI'O ABUXKCHUA. 10
[Ipsimast u oOpaTHas 3agauu o
MEXaHHUKH
Panuyc-Bexktop maTepraibHOM 2.
TOYKH, €r0 MPOEKIMU HA OCU https://lesson.academy-
KoopauHar. Tpaexkropus. content.myschool.edu.ru/03/
[Mepememenue. Ckopocts. Mx 10
MPOEKIIMH HA OCU KOOPAMHAT
PaBHOMepHOE psIMOTIHHEHHOE 3.
jswkerme. Tpaducckoe https://lesson.academy-
P content.myschool.edu.ru/03/
OIMCAaHUE PABHOMEPHOTO 07
MPAMOJIMHENHOTO JIBH>KEHUS T
. 4, https://lesson.academy-
CrnosxeHue nepemMenieHui u
N content.myschool.edu.ru/03/
ckopocren. Pemenue 3agau 07
HepaBHoMepHOE nBHKEHHE. o.
MrHoBeHHas CKOPOCTb. https://lesson.academy-
Yckopenue. [Ipsamonuneiinoe content.myschool.edu.ru/03/
JBUKEHHE C TIOCTOSTHHBIM 07
YCKOpEHUEM
. 6. https://lesson.academy-
[IpsmonnHEHOE TBUKEHHE C
content.myschool.edu.ru/03/
IMOCTOAHHBIM YCKOPCHUECM. 07
I'padmueckoe onucanue 7. https://lesson.academy-

HpHMOHHHCﬁHOFO JABWXKCHUS C

content.myschool.edu.ru/03/
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IIOCTOSIHHBIM YCKOPEHUEM

07

CBoOoaHoe majieHue. Y CKopeHue 8.
CBOOOIHOTO IaICHMUSI. https://lesson.academy-

10. 3aBHCHMOCTb KOOPJIUHAT, content.myschool.edu.ru/03/
CKOPOCTH, YCKOPEHUS OT BPEMECHH 10
U ux rpaduxu

11. Pemenue 3amau 9.

JIBroKeHue Tesna, OpOIEeHHOTO 10 https://lesson.academy-

12. - P content.myschool.edu.ru/03/
IOJT YTJIOM K TOPU30HTY 07
JIBIBKeHHE Testa, GPOILIEHHOTO 11 https://lesson.academy-

13. - OP content.myschool.edu.ru/03/
MIOJ1 YTJIOM K TOPU30HTY 07
KpuBonuueiinoe 1BUXEHHE. 12
JIBH>KEHUE 110 OKPY>KHOCTH.

o https://lesson.academy-
VYr10Bast ¥ IMHEWHAsI CKOPOCT.

14, content.myschool.edu.ru/03/
IIepnon u wacrora. 07
LleHTpOCTpEMHUTETHHOE U TTOJTHOE o
yCKOpEHHUE
PesepBHEIi ypok. O000IICHHE 1 13

15.| cucreMaTH3aIys 3HaAHHUI 110 TEME
"Kunematuka"

16 KonrtponbHas pabora no Teme 14

" "Kunemaruka'"
JAnHamMmuka 13
[IepBe1it 3ak0oH HproTOHA. 1.
VHepLHATBHbIE CHCTEMBI https://lesson.academy-
17. P content.myschool.edu.ru/03/

orcuéra. [TpuHImn
OTHOCHUTEIbHOCTH I anuines.

07
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HCI/IHepI_[I/IaJIBHbIe CHUCTCMbI

oTcuYéTa
o 2. https://lesson.academy-
Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa.
18. . content.myschool.edu.ru/03/
Bropoii 3akon Hetotona. Macca 07
. 3. https://lesson.academy-
Bropoii 3akoH HeroTOHA pemenue
19. content.myschool.edu.ru/03/
3aJad.
07
o o 4, https://lesson.academy-
B3anmopencreue ten. Tperuit
20. content.myschool.edu.ru/03/
3axoH Herorona
07
[IpuHUUMI cyneprno3unuu Cuil. 5. https://lesson.academy-
21. PeuieHue 3a71a4 Ha IPUMEHEHUE content.myschool.edu.ru/03/
3axoHOB Herorona 10
3aKOH BCEMHUPHOTO TATOTCHUS. 6.
https://lesson.academy-
OKBUBAJIIEHTHOCTH
22. . . content.myschool.edu.ru/03/
IrPaBUTAIMOHHOW U MHEPTHOMN 07
MAaccChl T
7. https://lesson.academy-
Cuna TsKeCTH M YCKOpEHHe
23. content.myschool.edu.ru/03/
CcBOOOIHOTO ITaECHUS 07
JIBroKeHre HeOECHBIX Te U MX 8.
HCKYCCTBEHHBIX CITYTHUKOB https:/lesson.academy-
24. y yr ) content.myschool.edu.ru/03/
[lepBas kocMHuueckas CKOPOCTb. 07
3akonbl Keriepa o
0. https://lesson.academy-
Cuna ocTH. 3akoH I'yka.
25. ypyr YK content.myschool.edu.ru/03/
Bec Tena
07
https://lesson.academy-
26. Bec Tena. Pemenne 3amau 10 P Y

content.myschool.edu.ru/03/
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07

Cuna tpenus. [Ipupona u Bubl 11
27, cun tpenus, JBUKEHHe B https://lesson.academy-
' P ' -~ content.myschool.edu.ru/03/
KUJKOCTH U Ta3€ C YIETOM CHIIBI 10
COTIPOTHUBIICHUS CPEIbI o
PesepBHelil ypok. O000ICHHE 1 12
28.| cucTeMaTus3alnysg 3HaHUU 110 TEME
"Jlmnamuka"
29. Peuuenue 3anau 13
CraTuka TBEpaoro reJa
1. https://lesson.academy-
Jasnenue. I'mapocrarnueckoe
30. content.myschool.edu.ru/03/
nasnenue. Cuna Apxumena 07
31.| Pemrenune 3agau
AOGCOJIFOTHO TBEPJIOE TEJIO.
oCTVIATeIbHOe 1 https://lesson.academy-
32. i content.myschool.edu.ru/03/
BpalaTeIbHOE JTBUKEHUE 07
TBEPIOTO Tea B
4, https://lesson.academy-
MoOMEHT CHJIBI OTHOCHUTEIILHO OCH
33. content.myschool.edu.ru/03/
BpauieHus. [1nedo cunbl 07
CrnosxeHue cuil, NPUIOKEHHBIX K o.
TBepIoMy Teny. LISHTp TsKeCTH https://lesson.academy-
34. P y Y. P content.myschool.edu.ru/03/
Tena. Y CIIOBHS paBHOBECUS 07
TBEpAOTro Tena. Bunbl paBHOBECUS T
PesepBHEIi ypok. O000IICHHE 1 6.
35. cumcTeMaTH3alys 3HaHUH 110 TEME

"CraTtuka TBEp0ro Tena"
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36.

KonrponsHas pabora o reme
"Ilnnamuka. CtaTuka TBEpAOTO
Tema"

37.

38.

39.

40.

41.

3aKoHBI COXpaHeHHS B
MeXaHHKe

Nmnynbc maTepuanbHOM TOYKH,
CUCTEMbI MaTepUAJIbHBIX TOUEK.
LlenTp macc cucremsl
MarepuaibHbIX TO4eK. Teopema o
JBUKEHUH LIEHTPA Macc

NmMiynbe cuiibl 1 ”3BMEHEHUE
UMITyJIbCa TeJa. 3aKOH
COXpaHEHHUS UMITYJIbCa.
PeaxTnBHOE ABMKCHIE

MoMeHT umnysbca
MaTEpHUaIbHOU TOUKH.
[IpencraBnenue 0 COXpaHEHUH
MOMCHTA UMITYyJIbCAa B
HECHTPAJIBbHBIX IMOJIAX

PesepBHelIit ypok. O600111eHNE 1
CHCTeMaTH3alus 3HaHUH 1o TeMe
"3aKOHBI COXpPAHEHUS B
MexaHuke"

Pemenue 3agau

11

https://lesson.academy-

content.myschool.edu.ru/03/

07

https://lesson.academy-

content.myschool.edu.ru/03/

10

https://lesson.academy-

content.myschool.edu.ru/03/
07

42.

PaGora cunbl Ha MajoM U Ha
KOHCYHOM IIEPEMCIICHUU.
I'padnueckoe npencraBieHne
paboThI cribl. MOITHOCTh CUJIBI

https://lesson.academy-
content.myschool.edu.ru/03/
07
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43.

Kunernueckas sueprus. Teopema
00 U3MEHEHUHU KUHETHYECKON
SHEPTUU MaTePHAIBHON TOUKU

https://lesson.academy-

content.myschool.edu.ru/03/

07

44.

ITorenumanpHbie U
HEINOTEHIUAIbHBIE CUJIBI.
ITorenumanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

https://lesson.academy-

content.myschool.edu.ru/03/

07

45.

Tperbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATBHBIX
CHJI C U3MEHEHUEM
MEXaHUIEeCKOH OHEPIUU CUCTCMBbIL
Tel. 3aKOH COXPaHEHUS
MEXaHUYECKOHN dHEPTrun

https://lesson.academy-

content.myschool.edu.ru/03/
07

46.

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymn nis uaeansHOU
KHUIKOCTU

10

https://lesson.academy-
content.myschool.edu.ru/03/
10

47.

KonTponbhas padota no teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

Pasnea 3. MOJIEKYJISAPHASA
OPU3NKA U
TEPMOANHAMMUKA

OCHOBBI MOJICKYJISIPHO-
KHHETH4YEeCKOHM TeOpHH

11

15

48.

PasButne npeacrasnenuii o
npupojie TeroTel. OCHOBHEIE
nonoxxeauss MKT. uddyzust.
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bpoyHOBCKOE nBUKEHUE

Ctpoenue ra3000pa3HbIX, 2.
YKUJIKUX U TBEPJBIX TEIL. https://lesson.academy-
49.  XapakTep ABMKEHUA U content.myschool.edu.ru/03/
B3aUMOJEHCTBHS YACTHUL] 07
BCIIECTBA
Macca u pazMepsl MOJICKYII 3.
50. (aromoB). KomnuecTBo BemecTna.
[TocTostnuast ABoraapo
Temienarvoa. Tellosoe 4, https://lesson.academy-
51. patypa. content.myschool.edu.ru/03/
paBHoBecue. [Ikana [{enbcus 07
52. Pemienwue 3agau
https://lesson.academy-
53. HWneanbHbll ra3. I'a3oBbie 3aKOHEI content.myschool.edu.ru/03/
07
7. https://lesson.academy-
YpaBHenue Menzeneena-
54, N content.myschool.edu.ru/03/
Kunaneiipona. Pemenue 3anau 07
8. https://lesson.academy-
AOcomtoTHas TemrepaTypa.
55. content.myschool.edu.ru/03/
3akoH /lanbToHa
07
N3onponeccel B naeaabHOM rase 9. https://lesson.academy-
56. ¢ HOCTOSTHHBIM KOJIMYSCTBOM content.myschool.edu.ru/03/
BEILIECTBA 07
I'paduaeckoe npencrasieHue 10 https://lesson.academy-
57.  H30MPOLECCOB: U30TEPMA, content.myschool.edu.ru/03/
u30Xxopa, u3o0apa 07
58.  OcHoBHOe ypaBHeHre MKT 11 https://lesson.academy-
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59.

60.

61.

Pemrenne 3agau 1

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpeaHel KHHETUYECKON dHEpTruei
MIOCTYIATEIBHOIO TEIJIOBOTO
NIBIKEHUSA €€ 4acTHI]

O00011IeHIE U CUCTEMATU3AIUS
3HaHu# 110 Teme "OcuHoBel MKT"

12
13

14

https://lesson.academy-
content.myschool.edu.ru/03/
10

62.

KonTponbhas padota no teme
"Ocnosst MKT"

15

63.

Tepmoannamuka.
TennoBbie MAaIIMHBI

TepmoamHamMuyeckas CUCTEMA.
3ajaHne BHEUIHUX YCIOBHM 1JIst
T/l cuctemsl. BHemHue u
BHYTPEHHUE [TapAMETPBI.
[TapameTtpsl T/] cuctemsl Kak
CpeaHUE 3HAYEHUS BEIUYMH,
OIMCBIBAIOIIMUX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

20

https://lesson.academy-
content.myschool.edu.ru/03/
07

64.

Hynesoe Hauamno
TEPMOJUHAMUKHU.
CaMonpou3BojIbHAs peaKcaius
TJI cucteMsl K TEMIIOBOMY
paBHOBECHIO

https://lesson.academy-

content.myschool.edu.ru/03/

07

65.

Monens uaeanbpHOro raza B

https://lesson.academy-
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TEPMOJIMHAMUKE. Y CIOBUS
MIPUMEHUMOCTH 3TOU MOJEIIH
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YpaBHenue Menpeneena- 4. https://lesson.academy-
66. KnanelpoHa U BBIpaXECHHUE UL content.myschool.edu.ru/03/
BHYTPEHHEN SHEPIHU 07
Bripaxkenue 1151 BHyTpeHHEH 5.
OHEPIUU OJAHOATOMHOTO https://lesson.academy-
67. WIeaIbHOTO Tasa. content.myschool.edu.ru/03/
KBasucratuueckue u 07
HECTAaTUYECKHE MPOIECCHI
DnemeHTapHas paboTa B 6.
https://lesson.academy-
TepMoarHaAMuKe. BeruuciaeHue
68. content.myschool.edu.ru/03/
paboTsI 1o rpaduKy mporecca Ha 07
pV-auarpamme T
Tennonepenada kak crocod 7.
H3MEHEHHUS BHYTPEHHEH dHEPTUU https://lesson.academy-
69. yTb p content.myschool.edu.ru/03/
TJI cuctemsl 6e3 coBepIIeHUs 10
paboThl T
20 KonBek1usi, TermionpoBOAHOCTb, 8.
' u3nydeHue
KonnyecTBO TEIIOTHI. 9.
TermnoémkocTs Tema. Y neapHas u https://lesson.academy-
71.  MojspHas TENI0EMKOCTH content.myschool.edu.ru/03/
BEIeCTBa. Y IelbpHas TEILIOTa 07
CTOpaHus TOTINBA
- Pacuér xonmyecTBa TEMIOTHI IPU 10
' Temomepenade
11 https://lesson.academy-
73. Ilousgrue 00 agnabaTHOM D Y

content.myschool.edu.ru/03/
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npouecce. [lepBplil 3aK0H

TEPMOAMHAMUKH
KonugectBo TemnoTs u pabora 12
https://lesson.academy-
KaK Mepbl U3MEHEHUS
74. . content.myschool.edu.ru/03/
BHyTpeHHeH 3Heprun T]] 07
CHCTEMBI -
BTtopoii 3akoH TepMOIMHAMHUKHN 13
JUISl PABHOBECHBIX U https://lesson.academy-
75. HEPaBHOBECHBIX IPOLIECCOB. content.myschool.edu.ru/03/
HeoGpaTtiMoCTh NpUpPOIHBIX 07
MIPOIIECCOB
. 14 https://lesson.academy-
[TpuHIUIIBI AEHCTBUS TEMJIOBBIX
76. content.myschool.edu.ru/03/
mamuH. KITT
07
https://| n. my-
MakcumansHoe 3HaueHue KII/1. 15 ttps://lesson.academy
77. content.myschool.edu.ru/03/
uxn Kapnao
07
78. Pemrenue 3anau 2 16
OKOJIOTHYECKHUE aCITEKTHI 17
https://lesson.academy-
HCIIOJIL30BAHUS TEIMIOBEIX
79. N content.myschool.edu.ru/03/
nsurareneil. TemioBoe 07
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl o
80. 18
Pemenne 3amau3
O0001IeH1E U CUCTEMATH3AIUA 19
81 3HAHUH 110 TEME
' "Tepmonnnamuka. TeniaoBbie
MAaIITUHEL"
82. KouTpospHas paboTa 1mo Teme 20
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"TepmoauHamuka. TernnoBbie
MaluuHb!"

83.

84.

ArperaTHble COCTOSIHUSI
BeniecrBa. ®azoBnie
nepexo/bl

[TapooOpazoBanue u
KoHJeHcanus. Mcnapenue n
KUIICHHE. Y IeJIbHAs TEIUIOTa
napooOpa3zoBaHus

HacpllieHHbIe 1 HEHACHIIIICHHBIE
napel. KayecTBeHHas
3aBUCUMOCTD INIOTHOCTHU U
AAaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTD
0T 00bEMA HACKIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEpaTyphI
KHUIIEHUS OT JJaBJICHHUS B
KHUJAKOCTU

14

https://lesson.academy-

content.myschool.edu.ru/03/

07

https://lesson.academy-

content.myschool.edu.ru/03/

10

85.

BrnaxnocTs BO3ayXa.
AOCOIIOTHAST 1 OTHOCUTEILHAS
BJIaYKHOCTH

86.

87.

Pemenue 3anaud
Tsépnoe teno. Kpucrammueckue

u amop(dHbIe Tena. AHU30TPOIUS
CBOMCTB KpHUCTAJJIOB

https://lesson.academy-

content.myschool.edu.ru/03/

07

88.

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TeniaoTa niaBJIeHUs.
Cybnumarus

https://lesson.academy-

content.myschool.edu.ru/03/

07



https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07

Hedopmariu TBEPAOTO TENA. 7.
https://lesson.academy-
Pactsoxenue u cxxkatue. COBur.
89. content.myschool.edu.ru/03/
Moayns FOnra. Ilpenen ynpyrux 07
nedopmaruit o
TemnoBoe pacuupenue 8.
KHIKOCTEH 1 TBEPIBIX Tl https://lesson.academy-
90. P ' content.myschool.edu.ru/03/
AHTapMOHH3M TEILJIOBBIX 07
KOJIeOaHUI 4acTHI] BELIECTBA o
9. https://lesson.academy-
IIpeobOpa3oBanue SHEPTUH B
91. peobp p content.myschool.edu.ru/03/
(ha3oBBIX TIepexo1ax 07
10 https://lesson.academy-
92. YpaBHEHHE TEIUIOBOTO OajlaHca content.myschool.edu.ru/03/
07
93. Pemenue 3amayd 11
[ToBepxHOCTHOE HATSKEHUE. 12
Kanunnsipueie siBieHus. https://lesson.academy-
94. JlaBieHHE MO UCKPUBICHHOMN content.myschool.edu.ru/03/
MOBEPXHOCTHIO KUAKOCTH. 07
®opmyia Jlammaca
O000I11IeHNE U CUCTEMATHU3aI1s 13
95 3HaHUU 10 TeMe "ArperaTHble
" cocTosiHus BemecTa. ®a3oBble
nepexonr"
Kontponbras paboTa mo teme 14
"ArperatHble COCTOSIHHS
BemiecTBa. a3oBbie nepexoab”
Pazgen 4.
96. o

IJIEKTPOAUHAMUKA
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JJIeKTpU4YecKoe moJae

24

DnekTpusanus Ten u eé 1.
MPOSIBJICHUS. DIEKTPUUECKUM https://lesson.academy-
97. 3apsaz. /IBa BUAA DIEKTPUYECKUX content.myschool.edu.ru/03/
3apsn0B. [IpoBoAHKKY, 10
JUBJIEKTPUKU U MOTYIPOBOAHUKHI
DJIeMEHTapHbIN AIEKTPUUECKUN 2.
98. 3apsaj. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa
B3aumoneiicTBue 3apsioB. 3. https://lesson.academy-
99. ToueuHsble 3apsAbl. 3aKOH content.myschool.edu.ru/03/
Kynona 07
100 Pemenue 3amaub
Onektpuueckoe noie. Ero o. https://lesson.academy-
101  nelcTBUE HA DICKTPUYECKUE content.myschool.edu.ru/03/
3apsIbl 07
Hanpsk€HHOCTB DIIEKTPUYECKOrO 6.
nosist. [TpoGubiit 3apsia. Jlunum https://lesson.academy-
102 HanpsHKEHHOCTH DJIEKTPUUECKOTO content.myschool.edu.ru/03/
nosst. OIHOPOIHOE 07
ANEKTPUYECKOE TT0JIe
IToTeHuManbHOCTH 7.
https://lesson.academy-
ANEKTPOCTATUYECKOTO TTOJIS.
103 content.myschool.edu.ru/03/
Pa3HocTh MOTEHITNAIOB U 07
HanpsHKeHue o
IlorennuansHas SHEPTHU: 3apsaaa 8. https://lesson.academy-
104 B DJIEKTPOCTATHYECKOM IIOJIE. content.myschool.edu.ru/03/

[ToreHiman 3J1eKTPOCTaTUYECKOTO

07
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I10JI4

CBs3b HANPSHKEHHOCTH TIOJIS U 9. https://lesson.academy-
105 pa3HOCTH MOTEHIMATIOB JJISt content.myschool.edu.ru/03/
BIEKTPOCTATUYECKOTO MOJIs 07
T T T m—— 10 https://lesson.academy-
106 p yrep N content.myschool.edu.ru/03/
AICKTPUICCKUX TOJICH 07
107 Pemenue 3amau’/ 11
12 https://lesson.academy-
[Tone Toueunoro 3apsana. [Tome
108 . content.myschool.edu.ru/03/
PaBHOMEPHO 3apsHKEHHON CephI 07
[Tone paBHOMEPHO 3apsHKEHHOTO 13
10 06EMY mana. Tlore https://lesson.academy-
109 y mapa. . content.myschool.edu.ru/03/
PaBHOMEPHO 3apsHKCHHOU 07
OCCKOHEYHOM IIOCKOCTH _
IIpoBognHuKY B 14 https://lesson.academy-
110 5IeKTPOCTATUYECKOM IIOJIE. content.myschool.edu.ru/03/
VYcnoBue paBHOBECHS 3apsJI0B 10
LT — 15 https://lesson.academy-
111 P yrp content.myschool.edu.ru/03/
B 2JIEKTPOCTATHYECKOM I10JIE 07
Konnencarop. 21eKTpo€MKOCTb 16 https://lesson.academy-
112 KOHJEHcaTopa. DIEKTPOEMKOCTb content.myschool.edu.ru/03/
IIJIOCKOTO KOHJEHcaTopa 07
ST T — 17 https://lesson.academy-
113 P content.myschool.edu.ru/03/
KOHJIEHCAaTOPOB
07
114 [TocnenoBarenbHOE COETMHEHNE 18 https://lesson.academy-

KOHACHCATOPOB

content.myschool.edu.ru/03/
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07

SHEDIUS 3ADSKCHHOLO 19 https://lesson.academy-
115 p p content.myschool.edu.ru/03/
KOHJIEHCaTopa
07
116) Pemenue 3amay9 20
JIBr>keHUE 3apsKEHHOM YaCTULIBI 21 https://lesson.academy-
117 B OOHOPOJHOM DJICKTPUYECKOM content.myschool.edu.ru/03/
noJie 07
118 Pemenue 3amaul0 22
O00011IeHIE U CUCTEMATU3AIUS 23
119 3HaHM O TeMe "DIEKTPUIECKOE
noJe"
120 Kontponbnas paboTa mo teme 24
"JnexkTpuueckoe mose"
IMocToaHHBIN 23
JIEKTPUYECCKHH TOK
Cuia Toka. I[TIocTOSIHHBIH TOK. 1.
Y CTOBHS CYILECTEOBAMIS https://lesson.academy-
121 ym content.myschool.edu.ru/03/
MTOCTOSIHHOTO JIEKTPHUECKOTO 07
TOKa N
2. https://lesson.academy-
Ucrounnku Toka. Hanpsbxkenne u
122 content.myschool.edu.ru/03/
DJ1C
07
3axon Oma g ygacTKa e 3. https://lesson.academy-
123 yi ' content.myschool.edu.ru/03/
DNEeKTPUUECKOE COMPOTUBIICHHE 07
4. https://lesson.academy-
3aBUCHUMOCTh CONIPOTUBICHUS
124 content.myschool.edu.ru/03/

OIHOPOJHOI'O MPOBOAHUKA OT €TI0

10
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AJIMHBI U TUI0AAN IMOTICPCYHOIO

CEeUeHHs
5. https://lesson.academy-
VY nenpbHOE CONPOTUBIICHHE
125 content.myschool.edu.ru/03/
BelecTBa. Perienue 3anau 07
IlocnenoBarensHOE, 6. https://lesson.academy-
126 mapajueIbHOE, CMEIIAHHOE content.myschool.edu.ru/03/
COCIMHEHHE MPOBOTHUKOB 07
Pacuér pa3BeTBIEHHBIX 1.
127 snexrpudeckux neneil. [Ipasuna
Kupxroga
128 Pemenue 3amaull
https://lesson.academy-
Pabota smekTprueckoro Toka.
129 content.myschool.edu.ru/03/
3akon Jxoyns —Jlenna 07
MOMHOCTB 3AEKTPUUYECKOTO TOKA. 10 https://lesson.academy-
130 TenmnoBast MOIITHOCTb, content.myschool.edu.ru/03/
BBbIJIEJIsIEMAsi HA PE3UCTOpE 07
131 Pemenue 3agaul?2 11
SJIC 1 BHyTpenHee 12 https://lesson.academy-
132 yIp content.myschool.edu.ru/03/
CONMPOTHUBIIEHNE UCTOYHHUKA TOKA 07
3axon OMa 1 MOJIHOM 13 https://lesson.academy-
133 (3aMKHYTOI1) 31EeKTpUUYECKOI content.myschool.edu.ru/03/
Lenu 07
134 Pemenue 3amaul3 14
15 https://lesson.academy-
135 MomHoCTh HCTOYHHUKA TOKA content.myschool.edu.ru/03/

07
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136

137

138

139

140

Kopotkoe 3ambikanne

Konpaencarop B uenu
MOCTOSIHHOTO TOKa

Permrenue 3agad mo reme
"IIoCTOSIHHBIN IEKTPUUECKUI

TOK"

Pemenue 3anay no teme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

16

17

18

19

20

https://lesson.academy-

content.myschool.edu.ru/03/

07

https://lesson.academy-

content.myschool.edu.ru/03/

07

141

O000111eH1E U CUCTEMATHU3ALIMS
3HaHui 1mo reMe "TloCcTOSHHBII
ANEKTpUYECKUI TOK"

21

142

KonTponbHas padbota no teme
"IToCTOSIHHBIN IEKTPUUECKUI

TOK"

Toxku B pasjiIM4HBIX cpeaax

22

143

DnexTpuyeckas NpoBOAUMOCTh
Pa3IMYHBIX BCUICCTB.
DJNEeKTpUYECKUil TOK B MeTaax.
CBepXIpoBOIMMOCTh

https://lesson.academy-
content.myschool.edu.ru/03/
07

144

DneKTpuYecKuil TOK B pacTBOpax
U pacIuIaBax 3JIEKTPOJIHUTOB.
3axonbl Oapazes st

https://lesson.academy-
content.myschool.edu.ru/03/
07
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QJICKTPOJIM3a

. 3. https://lesson.academy-
DJIEKTPUYECKUH TOK B ra3ax.
145 content.myschool.edu.ru/03/
[Tnazma
07
. 4, https://lesson.academy-
DJIEKTPUYECKUI TOK B BAaKyyMe.
146 content.myschool.edu.ru/03/
BakyymHubie npuGopsl 07
S EKTOHUCCKII TOK B 5. https://lesson.academy-
147 P content.myschool.edu.ru/03/
MOJTYTTPOBOTHUKAX 07
6. https://lesson.academy-
148 TlomxynpOBOIHUKOBBIE TPHOOPHI content.myschool.edu.ru/03/
07
Paznea 5. PUSUYECKUI 16
INPAKTUKYM
®u3nuecKuil IPaKTUKYM IO TEME 1.
"N3mepenue yCKOpeHHUs IpU
149  npsAMOJIMHENHOM
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM TUIOCKOCTH"
Pu3nYeCcKUil IPAKTUKYM 110 TEME 2.
150 "N3y4eHne HepaBHOMEPHOTO
JBUKEHUS C LETIbIO ONPeIeNICHUs
MIHOBEHHOH CKOPOCTH"
Pu3NYECKU IPAKTUKYM I10 TEME 3.
151 "N3mepeHue paBHOAECHCTBYIOLIEH
CHWJIBI TIPU ABMXKEHUU OpycKa 1Mo
HaKJIOHHOM MI0CKOCTH"
152 ®u3n4ecKkuil NPaKTUKYM I10 TEME 4.
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"N3ydyeHne nBUXKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIHHO"

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii
paBHOBECHS TBEPAOTO TENA,
HMMEIOIIETO OCh BpaleHus"

154

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
neproja OOpaieHus
KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

155

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue 3aBUCUMOCTHU CUIT
YIIPYTOCTH, BOZHUKAOLINX B
MIpYXUHE U PE3NHOBOM 00pa3slie,
oT ux nepopmanun”

156

Pu3HYECKUl IPAKTUKYM I10 TEME
"Uzmepenue koddduirieHTa
TPEHMUS 110 BEIMYUHE YTIIOBOTO
Kod(purmenTa 3aBUCUMOCTH

Frp(N)”

157

@uU3NYECKU NPAKTUKYM 110 TEME
U3MEpEeHUe UMITyJIbCa Tea Mo
TOPMO3HOMY ITyTH" WIIN
"N3mepeHue cuibl TATH,
CKOpPOCTH MOJEIN
AJIEKTPOMOOMIIS U MOIIIHOCTH
cwibl TAru" nnm "CpaBHeHue
U3MEHEHHUS UMITyJIbCa TEJa C

https://lesson.academy-

content.myschool.edu.ru/03/

10



https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10

158

159

UMITYJIbCOM CHJIBI" WIIN
"HccnenoBaHue coOXpaHEeHUS
HMMITYJIbCA TIPH YIPYTOM
B3aUMOJEUCTBUN" WU
"M3MepeHne KUHETUYECKOM
SHEPTUHU TeJa IO TOPMO3HOMY

"

yTH
DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHue u30XopHOro
npouecca" uin "U3yuenue
n300apHoOTO mpomecca”
Ou3nyecKkuil MPakTUKyM IO TeMe

"U3mepeHue yaenbHoi
TEeI0EMKOCTH"

10

11

160

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue abcomoTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B TOMEIEHUN".

12

161

Pu3HYeCKUl IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa U
HaIpsDKEHUS B LEMU OCTOSIHHOTO
TOKA IIPY ITOMOLIY aHAJIOTOBBIX U
U(POBBIX U3MEPHUTEIBHBIX
npubopos"”

13

162

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnmenqoBanne 3aBUCHMOCTH
CUJIBI TOKA OT HANPSHKEHUS 17151
JIaMIIbI HaKaJTMBaHUA"

14

163

@uU3HYECKUI NPAKTUKYM IO TEME

15




"N3ydyeHne npoTekaHus TOKa B
LIETIH, COJIeprKaIleh
KoHAeHcaTop"

164

165

166

167

168

169

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue anekrposnuza’”

PesepBHbIil ypok. O60011IeHIE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"Tepmoaunamuka. TemnnoBbie
MaluHb!"

PesepBHrlit ypok. O60011eH1E 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun"

PesepBHrlit ypok. O600111eHNE U
cUCTeMaTHu3alvs 3HaHHH 110 TeMe
"ArperaTHbl€ COCTOSHUS
BemiecTBa. MazoBbie Mepexobl"

PesepBHelit ypok. O60011IeHNE 1
CHCTeMaTH3alus 3HaHUH 1o TeMe
"OnexTpuueckoe noiue"

PesepubIiil ypok. O6006111eHIE 1
CUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"TIoCTOSIHHBIN INEKTPUUECKUI

"

TOK

16

https://lesson.academy-

content.myschool.edu.ru/03/

10

170

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"ToKH B pa3In4HbIX cpenax”
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

17

16



11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

BzauMoericTBrEe MOCTOIHHBIX

MAarauToB U IPOBOJHHUKOB C TOKOM.

Marnutnoe none. I'umoresa
Awmrmepa

https://lesson.academy-

content.myschool.edu.ru/03/11

Bekrop MarHuTHON MHIYKIUU.
[IpuHnun cynepno3unun
MarHuTHBIX IToJieH. JInaun
MarHUTHOW UHAYKUIWH

MarHuTHOE 1oJie IPOBOJHHKA C
tokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HallpaBJIEHUE U
MOJyJIb

https://lesson.academy-

content.myschool.edu.ru/03/11

Pemenue 3agau

[Ipumenenue 3akoHa Ammepa.
DNeKTpOoUu3MepUTEIbHbIE TPUOOPHI

https://lesson.academy-

content.myschool.edu.ru/03/11

Cuia JlopeHiia, e€ HanpaBJICHUE U
MOJYJib. JIBHKEHUE 3apSKEHHOU
YaCTHUIIBI B OJTHOPOTHOM
MardHMTHOM IT0JIE

https://lesson.academy-
content.myschool.edu.ru/03/11

Pemenue 3agau

PaGora cunel Jlopeniia

10

Pemenue 3agau
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MaruuTtHoe 1moJjie B BELECTBE.

11 ®deppoMarHeTHKH, mapa- u
JMaMarHEeTUKHU
OCHOBHBIE CBOMCTBA https://lesson.academy-
12 deppomarneTrkos. [Ipumenenne content.myschool.edu.ru/03/11
dbeppoMarHeTUKOB
Penrenue 3amad mo reme
13 " "
MarunuTtHoe 1oJie
14 Pemenue 3agau mo reme
"MaruaurHoe moJje"
SIBneHne ANEeKTPOMArHUTHOM
15 nHaykuuu. IloTok BekTopa
MarHUTHON UHIIYKIIUU
https://lesson.academy-
16 OJ1C unaykunmn content.myschool.edu.ru/03/11
. https://lesson.academy-
17 3AKOH DIICKTPOMATHHTHOH content.myschool.edu.ru/03/11
nHaykuu Papanes
18 Buxpesoe anekTpudeckoe mnosie.
Toxu dyko
19 O/JC nHAYKIMH B IBHKYIIUXCS
MPOBOJIHUKAX
20 Pemenne 3amay
21 [IpaBuno Jlenua
NunykTtuBHOCTE. Katymka
22 WHIYKTUBHOCTH B IIETIH

INOCTOAHHOI'O TOKa
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23

24

25

SBnenune camounnaykiuu. JJ1C
CaMOUHIYKITUU

DHeprus MarHUTHOTO OIS
KaTYIIKH C TOKOM.
DIIEKTPOMArHuTHOE I0JIe

Penrenue 3amau

https://lesson.academy-

content.myschool.edu.ru/03/11

26

O00011IeHNE U CUCTEMATHU3AIHS
3HAaHUH 110 TEME
"OnexTpoauHamuka"

27

28

KonTponbHas padoTa 1o Teme
"OnekTpoauHaMuka"
Konebarenpuas cucrema.

CB00OOIHBIE KOJIEOAHUS.
["apmoHHMueckre KoneOaHus

https://lesson.academy-

content.myschool.edu.ru/03/11

29

Kunematnueckoe 1 fuHaMu4ecKoe
omycaHue KoiaedaTeIbHbBIX
JIBIDKEHUN

https://lesson.academy-

content.myschool.edu.ru/03/11

30

DHepreTudeckoe onucanue. BeiBos
JTUHAMHUYECKOTO OMHCAHUS
rapMOHMYECKHUX KOJIeOaHUHN U3 UX
JHEPreTUYECKOTO U
KMHEMATUYECKOTO OMUCaHUS

31

32

Ammntyna u dasza koaebaHuit

[Tepuon u yacToTa KoJIeOAHHMIA.
[Tepron ManbIx cBOOOIHBIX
KoJIe0aHU MaTeMaTUYeCKOTO
MasTHHKA. [lepro cBOOOTHBIX



https://lesson.academy-content.myschool.edu.ru/03/11
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KOJICOAHUH MPYKHUHHOTO MasTHUKA

33

34

3aTyxaromnye KoieOaHus.
BrinyxeHHbie KoneOaHus.
Pe3onanc

ABTOKOJICOaHUS

https://lesson.academy-

content.myschool.edu.ru/03/11

https://lesson.academy-

content.myschool.edu.ru/03/11

35

36

37

Pemenne 3amau
VYpok-koHpepeHus
"MexaHudeckue KoaecOaHusI B
MY3bIKaJIbHBIX HHCTPYMEHTaX"
O00011IeHE U CHCTEMATHU3AIINS
3HaHMH 1Mo TeMe "MexaHndeckue
Konebanus"

38

39

40

41

DNEKTPOMAarHUTHBIE KOJICOAHMSI.
KonebarenbHblit KOHTYD

®opmyna Tomcona. Cs3b
aMIUIMTY/IbI 3apsi/ia KOHAEHCAaTopa ¢
aMIUIMTY/I0M CUJIbI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3aKOH COXpaHEHUsl YHEPTUHU B
u7eanbHOM KolleOaTeTbHOM
KOHTYpE

3aTyxaroliye 31eKTpOMarHuTHbIE
KosneOaHus. BeIHyX/IeHHBIE
AIIEKTPOMArHUTHBIC KOJIeOaHUs

https://lesson.academy-

content.myschool.edu.ru/03/11

42

IlepemennsIit TOK. Pezncrop n
KOHJIEHCATOp B LIENH [IEPEMEHHOTO
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TOKa

KaTYH_IKa HHAYKTUBHOCTH B LICTIN

https://lesson.academy-

43 content.myschool.edu.ru/03/11
MIEPEMEHHOTO TOKa
44 3akon OMma AJis 3JIEKTPUIECKOM
IIETNH IEPEMEHHOTO TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.
45 AMIUTUTYAHOE U IeHCTBYIOIIEE
3HAUCHUE CHJIBI TOKA ¥ HANIPSHKCHHUSI
46 Pe3oHaHC B JIEKTPUYECKOM HIETTH
47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.
TTpou3BoACTBO, Mepenata 1 https://lesson.academy-
48 . content.myschool.edu.ru/03/11
NMOTpeOICHUE IEKTPUUECKOM
SHEPrUU
DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE DIEKTPOIHEPTHH.
49 Kynbrypa ucnonab3oBanus
AJIEKTPOIHEPIUH B IOBCEAHEBHOMN
JKA3HU
50 Pemenue 3amau
51 Pemenue 3agau
O0o001IcHNE U CHCTEMATHU3aIINS
52 3HAaHMUI 10 TEME
"JneKTpOMarHuTHbIE KoJleOaHus "
MexaHudeckue BOJIHEL. https://lesson.academy-
53 XapakTepUCTUKH MEXaHUUECKHUX content.myschool.edu.ru/03/11

BOJIH
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54

CBoiicTBa MEXaHUYECKHUX BOJIH

55

56

3ByK. XapaKTepUCTUKH 3ByKa
Wndpas3Byk u ynpTpasByk.
[IymoBoe 3arpsi3HEHHE
OKpYXKarollen cpebl

https://lesson.academy-

content.myschool.edu.ru/03/11

S7

58

59

Pemenue 3amau

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI.
I/I3J'Iy‘-ICHI/Ie QJICKTPOMArouTHBIX
BOJIH

3Hepr1/m QJICKTPOMAaruuTHBIX BOJIH.
CBolicTBa QJICKTPOMAarduTHBIX BOJIH

https://lesson.academy-

content.myschool.edu.ru/03/11

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IprMeHeHne 2EeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

61

62

63

[IpuHUUIIBI paTIUOCB3U U
TeJIeBUIACHMA. Pagnonokamus.
DIIeKTPOMarHUTHOE 3arps3HEHNE
OKpYKaIOIEH Cpebl
KonTponbHas pabota mo Teme
"Kosiebanus 1 BOJTHBI"

CserT. 3aKOH NPSAMOJIUHENHOTO
pacnpocTpaHeHHsl CBeTa

https://lesson.academy-
content.myschool.edu.ru/03/11

https://lesson.academy-
content.myschool.edu.ru/03/11

64

65

Pemenue 3aga4 Ha IpUMEHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe 3epKaio

https://lesson.academy-

content.myschool.edu.ru/03/11

https://lesson.academy-

content.myschool.edu.ru/03/11
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66

[Ipenomiienue cBera. AGCOMIOTHBIN
Y OTHOCHUTEJIbHBIN IM0KA3aTENb
npesnomieHus. [lonHoe BHyTpeHHEe
oTpaxxeHue. [IpenenbHblid yrou
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://lesson.academy-

content.myschool.edu.ru/03/11

67

Pemenue 3agau Ha npuMeHEHUE
3aKOHOB OTPAXXEHUS U
IIPEJIOMJICHUS CBETA

68

69

Xop nydeit B mpusMme. ucnepeust
cBeta. CiiokHbBIN cocTaB 6eoro
ceera. L{Ber

JInn3bl. @OKYCHOE PaCCTOSIHUE U
ONTHUYECKasl CUJIA JIUH3BI

https://lesson.academy-

content.myschool.edu.ru/03/11

https://lesson.academy-

content.myschool.edu.ru/03/11

70

[TocTpoenue n3obpakenuii B
JIMH3aX U UX CUCTEMaX.
VYBennueHue JIMH3bI

71

72

Pemrenue 3a1a4 Ha MOCTpOEHUE
M300paXKeHU, MOJIy4aeMbIX C
TIOMOIIIBIO JINH3

I'ma3 xak onrruueckast cucreMa

https://lesson.academy-

content.myschool.edu.ru/03/11

73

Pemenue 3anau. [Ipenenst
HpI/IMeHI/IMOCTI/I FeOMeTqueCKOﬁ
OIITUKHN

74

CKOpOCTB CBE€Ta U MCTOIHI €€
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U3MEPEHUS

https://lesson.academy-

75 Hucnepcus cera content.myschool.edu.ru/03/11
https://lesson.academy-
76 HNuTtepdepenius ceeta content.myschool.edu.ru/03/11
KorepeHTHble HCTOUHUKHU. Y CIIOBUS
77 HAOII0/IEHUSI MAKCUMYMOB U
MHUHUMYMOB
78 Pemenue 3amay
79 [Ipumenenne naTEpHEpeHIN
https://lesson.academy-
80 Hudpakmus ceeTa content.myschool.edu.ru/03/11
Hudpakimonnas pemerka. https://lesson.academy-
81 Ycnosue HAaOIIOACHHS TJIaBHBIX content.myschool.edu.ru/03/11
MaKCHUMYMOB
82 Pemenue 3amau
83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonspu3zarnus cBeTa
84 Pemenue 3amau
85 CBeToBbIE ABJICHUS B IPUPOJIE
86 O00011eHNEe U CUCTEMATU3ALIS
3HaHui o teme "OnTuka"
g7 KonTponpHas pabota o Teme
«OnTuka»
88 ['paHUIIBI TPUMEHUMOCTH
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KJIACCUYECKON MEXAHUKU. 3aKOHEI
AJICKTPOIMHAMMKY U TIPHHITUIT
OTHOCUTEJILHOCTHU

[TocTynartel cienuanbHOU TEOPUU

89 OTHOCHUTEJIEHOCTH
[IpocTpaHcTBEHHO-BpEMEHHOM
unTepsai. [IpeoOpazoBanus

90 JlopeHna. ¥YcnoBue NpU4NHHOCTH.
OTHOCUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMe ICHHE
BPEMEHU M COKpAIICHUE JITHHBI

91 DHeprus U UMIYJbC
PESITHBUCTCKOW YaCTHIIBI
CBs13b MaccChl ¢ SHEPTUEH U

92 UMITYJIECOM PENATUBUCTCKON
YaCTUIIBI. DHEPTHs MOKOs

93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE

94 3akoH cmenieHus Buna

95 I'mnoreza M. [1naHka o KBaHTax.
DOTOHBI

96 DHeprusi 1 UMITYIIbC POTOHA
®otosdp¢ext. OnpiTo A. T

97
CronetoBa. 3akoHbl poTorPdexTa
YpaBHeHne DUHIITEHA 17151

98 dororddekra. "KpacHas rpanuma”
doroaddexra

99 JaBnenue ceera. OnwiTe [1. H. https://lesson.academy-

JleOeneBa

content.myschool.edu.ru/03/11



https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11

100

BoJsiHOBEIE CBOWCTBA YaCTHIL

Bosnbl ne bpoins. JlrHa BogHBI
ne bpoitist u pazmepsl 001acTi

101 .
JIOKAJIM3alMK JBUKYIIeHCS
YaCTHIIBI
102 KopnyckyinsipHo-BOJIHOBO#
Jyaan3M
https://lesson.academy-
103 Jlupariuns S1CKTPOHOB Ha content.myschool.edu.ru/03/11
KpHUCTaJlIax
Crneuuduxa usmepeHuii B
104 Mukpomupe. COOTHOLIEHUS
HeonpenenéHHocTe [ elizeHOepra
105 Pemenue rpadudecknx 3agaq
106 Pemenue pacuéTHbIX 3a1a9
KonTponbhas paboTa mo remam:
107 "Ocnossl CTO", "KopmyckynsipHo-
BOJIHOBOM Jyanu3m"
OIBITEI 10 UCCIIETOBAHUIO
108 cTpoenus aroma. [lmanerapHast
mojens atoma Pesepdopaa
109 [Toctymater bopa
Bunet ciektpoB. CiekTp ypoBHE# Potpesff cosor.rendumy
110 content.myschool.edu.ru/03/11
SHEPruu aToMa BOJIOpoAa
111 CHoHTaHHOE ¥ BBIHYKJICHHOE

HN3TYy4YCHUC CBCTA
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112

113

114

115

Jlazep

Hyxnonnas monens sapa
I'eitzen6epra-MiBanenko. 3apsa u
MaccoBO€ 4YUCIIO sapa. M30Toms!.
PagnoaktuBHOCTB

3aKOH paJlMOaKTUBHOIO pacrnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3iydyeHus. Biausnue
pPaauoOaKTUBHOCTU HA KUBBIE
opranusmsl. /lo3zumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. Jledekt Macchl
anpa. Slnepusie peakuuu. SnepHeie
peaktopsl. [IpobreMbr
YIIPABJISIEMOTO TEPMOSIEPHOTO
CUHTE3a. DKOJIOIMYECKHE aCIeKThI
Ppa3BUTHSA AIEPHON JHEPIETUKU

https://lesson.academy-

content.myschool.edu.ru/03/11

116

Meroasl perucTpanuy u
HCCJIEIOBAHMS DJIEMEHTAPHBIX
yacTull. OyHaMEHTaIbHbIE
B3aUMO/JICUCTBUS. bapnoHBI,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb
aJpOHOB

https://lesson.academy-

content.myschool.edu.ru/03/11

117

®du3uKa 3a npenenaMmu
CranpaptHoit monenu. Témuas



https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11

MaTepusi U TEMHasi YHEPTHUS.
EnuHCcTBO M3nyueckoit KapTHHBI
Mupa

118

119

120

Dranbl pa3BUTHS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

[TprMeHUMOCTh 3aKOHOB (PU3UKU
JUTsL OOBbSICHEHUSI IPUPO/IBI

KOCMHUYECKHX 00BEKTOB. MeToibl
ACTPOHOMUYECKUX HCCIEA0BaHUN

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOIIbI, PaJAHOTEIECKOIIbI,
BHeaTMoc(epHasi acTpOHOMUS

https://lesson.academy-

content.myschool.edu.ru/03/11

121

Bug 3sé3nnoro neda. Co3se3nus,
SIPKHUE 3BE3BI, TIJIAHETHI, X
BHIMMOE IBHKEHHE

122

123

124

Comnaeynas cucrema. CoJHIle.
COJ'IHC‘IH&S[ AKTUBHOCTB. I/ICTO‘-IHI/IK
sHeprun CosHIA U 3BE3]

3BE3/bI, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
"creKTpaJbHBIN Kilacc —
CBETUMOCTB"

3Be3 a6l TIIaBHOMI
[10CJIENOBATEIBHOCTHA

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIECHNUS O
IIPOUCXOXKICHUH U DBOJIIOLIUU
ConHua u 3B€37. DTarbl )KU3HA



https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11

3BE3

Mineunsiit [1yte — Hamma
126 lanmaktuka. TuUIbI TaNakTHK.
UYEpHble ABIPHI B sIpax TaJaKTHK

Bcenennas. Paciiupenue
127 Bcenennoii. 3akon Xa66ma. Teopus
Bosnbiioro B3peiBa. PenukroBoe

U3Iy4eHUE

MacmTaOHast cTpyKTypa

128
Bcenennoii. MeTtaramakrtuka

129 Hepeménnsie mpodiembl
ACTPOHOMHH

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnemoBanue MarHUTHOTO I10JIs
MOCTOSSHHBIX MarHUTOB' MJIN

130 "UccnenoBaHue CBOMCTB
dbeppoMarueTuKoB" uiIn
"UccnenoBanue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C

TOKOM"

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
131 AmMriepa OT cuiIbl TOKa" MU
"Onpenenenrie MarHUTHOM
UHIYKIIMH Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

Du3nUeCcKuil IPAKTUKYM 110 TEME

132
"UccnenoBaHue IBIEHUS




JIEKTPOMArHUTHOW MHIAYKIMH" WIIn
"OnpeneneHne HHIYKINU
BUXPEBOTO MAarHUTHOTO MOJIs"

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS

133 camounaykiun" win "Coopka
MO/JIEJIH 3JIEKTPOMAarHUTHOTO
reseparopa"

Pu3n4ecKuil IPAKTUKYM 110 TEME
134 "N3mepenue neproia CBOOOTHBIX

KOJIEOAHUI HUTSHOTO U
MNPY>KUHHOT'O MasiTHUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBaHme YHEPTUU B
IPYXKUHHOM MasiTHUKE"

Du3HUEeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue EpEMEHHOTO TOKa
yepes MOoCIeJ0BATENIBHO

136 COEIMHEHHBIE KOHAEHCATOP,
KaTyILIKY U pe3ucTop’ uiu
"UccnenoBanue padoThl
VCTOYHUKOB CBETA B LIENIN

IIEPEMEHHOT0 TOKa"

Pu3NYeCKuil TPAKTUKYM I10 TEME
137 "N3ydyeHue napameTpoB 3ByKOBOM
BOJIHBI"

Pu3NYecKuil TPAKTUKYM 110 TEME
138 "3mepeHue mokazarens

MIPEJIOMJIEHUS CTEKIIA" WIIH




"Tlomydenue n300paxeHus B
cUCTEME U3 IJIOCKOT0 3epKajia u
JUH3bI"

139

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMEpPE KUIKUX
auH3)" wim "M3mepenne poKycCHOTro
paccTOosSHUS PACcCEUBAOIINX JTUH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakmmu,
UHTEepEPEHIMU U MOJIApU3aLUU
ceera"

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U
SHEPTUHU PEISITUBUCTCKUX YaCTHI
(mo ¢otorpadusim TpeKoB
3apsHKEHHBIX YacTUI] B MArHUTHOM
noxne)"

142

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM lnanka
Ha OCHOBE MCCIIEI0BAaHUS
doroapdexra" nm "Uccnenopanue
3aBUCUMOCTH CHJIBI TOKA YEPE3
CBETOJINOJI OT HaIpsHKEHUA"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3pexEeHHOTr0 aTOMApHOI0
BOJIOPOJIa U U3MEPEHUE




noctosiHHOM Punbepra"

144

DuU3nYeCKU MPAKTUKYM 10 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumerpa” uinm "U3yuenue
MOTJIONICHUS OeTa-4acTHI]
amomMuHuem"

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenus 38E31HOTO HEbA
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JUIsl ONIPEACIICHUS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro noiaymapus
u sipkue 3BE3/1b1" uiun "Habmonenus
B Tesieckon JIyHbI, II1aHeT,
TYMaHHOCTEMN U 3BE3IHBIX
CKOIIeHnui"

146

O06o011eHre U cucTeMaTu3alus
3HaHui. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ATUYECKOH chepax NesITeIbHOCTH
YelioBeKa

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Pons 1 MecTo pu3uku u
ACTPOHOMHUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa




148

149

150

O00011IcHIE U CHCTEMATHU3AIINS
3HaHuil. Poss puzmveckoit Teopun
B (hopMupoBaHUU IIPEICTABICHUN O
(bU3UYECKON KapTHHE MUPA, MECTO
(bU3UYECKON KapTUHBI MUPA B
00111eM psily COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJE
O0600I11IeHNE U CUCTEMATU3AIUS
3HaHui 1o teMme "Kunemarnka"

O00011IEHNE U CUCTEMATHU3AIU
3gagui o reMe "Kunemaruka"

151

152

153

O0o001IeHne U CHCTeMAaTH3 AN
3HaHu# 1o teme "JluHamuka"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHu# 1o Teme "CraTuka TBEpAOro
Tema"

O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

154

O00011eHNEe U CUCTEMATU3ALIS
3Hanui mo teMe "OCHOBEI
MOJIEKYIISIPHO-KUHETHUECKOM
Teopun"

155

O00011eHNEe U CUCTEMATU3ALIS
3HaHui 1o Teme "TepMoInHaMUKa.
TeruioBsie MamMeb"

156

O00011eHHE U CUCTEMATU3 AL




3HaHMM 110 TeMe "ArperaTHble
cocTosHus BelecTBa. Pa3oBble
nepexomnl"

O00011IeHNE U CUCTEMATHU3AIUS
157 3HaHUM 10 TeMe "DIEeKTpUIecKoe
mose"

O000111eHNE U CUCTEMATU3 AL
158 3ganuil 1o teMme "T1oCTOAHHBII
AJIEKTPUYECKUI TOK"

O0600I11IeHNE U CUCTEMATU3AIUS
159 3Haunii mo teMme "Toku B
pa3JIMYHBIX cpeaax"

160 O000I11IeHNE U CUCTEMATU3ALUS
3HaHu 1o TeMe "MarautHoe mose"

PesepBHeIit ypok. O600IICHHE 1
161 CHUCTEMaTH3alus 3HAaHUH 110 TEME
"DeKTpoMarHuTHas WHIYKIus"

PesepBHslit ypok. O60011eHNE U
162 CHUCTEMATH3aIlMs 3HAHUHN 10 TEME
"Mexanndeckue Koiedauus"

PesepBHslit ypok. O60011eHNE U
163 CHUCTEMAaTH3alMsI 3HAHUH 110 TEME

"DNeKTPOMarHUTHBIE KOJIeOaHHs'

PesepBHelit ypok. O60011ICHHE U
164 CHUCTEMATHU3AIUS 3HAHUH 110 TEME
"MexaHu4YeCKHue U

ANIEKTPOMArHUTHBIE BOJIHBI"

165 PesepBHEIi ypok. O600IICHHE 1




CHUCTEMATH3AIM 3HAHUN 10 TEME
"Onruka"

166

167

168

169

PesepBHeiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHHUH 110 TEME
"OcuoBsl CTO"

PesepBHbIil ypok. O0001ICHHE 1
CcHCTeMaTH3allys 3HaHUH 110 TeMe
"KopmyckynspHO-BOIHOBOMN
nyanu3m"

PesepBuslit ypok. O60011eHNE U
CHCTeMaTH3allys 3HAHUH 110 TeMe
"®duzuka aroma"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"®du3rka aTOMHOIO Sapa 1
3JI€MEHTapHBIX YaCTHIL"

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16







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

» dusuka, 11 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

E.A.Msxumes, b.b. byxosies, H.H. Corckuii. ®u3zuka. 10 kiacc. bazoBslii u

yrayOJeHHBIN YPOBEHD

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
B.A. 3a6otun, B.H. Komuccapos. ®usuka. Koutposb 3HaHuil, yMEHU 1
HaBBIKOB ydamuxcs 9-11 knaccos.

B.®. lllunos. ®uzuka 10-11. I[ToypouHoe miianupoBaHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/10
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