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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUU K pe3yibTaTaM OCBOEHUS
OCHOBHOHM 0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUIX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ Y4ETOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yueOHoro npeamera «Dusnka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpblE HEOOXOAMMBI JUId MPOAOJDKEHUS 0Opa3oBaHMs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: IUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJa€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

coJiepKaHue yueOHOoTro npeamMera « Ou3ukay 1Mo rojaM 00ydeHusl.

[Iporpamma 1o ¢uU3UKE HUMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JUTSl COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISICT BO3MOKHOCTH JUJISI pealiv3aldd  Pa3JIMYHbIX METOJANYECKHUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOXpaHeHUs 00s3aTENbHOM YaCTH COJIEp KaHUs Kypca.



duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu#U 00 okpyxkatoiieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadmeir u actpoHommer. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpPHUBAaTh KaK IMPUHIMIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapusayuu. EE peannsanus NPeaIoyaracT HCIHOJIb30BAHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKXkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoesa npuknaonon nanpaeiennocmu. Kypc usuku yriryoiEHHOTO ypoBHS
IIPEAIOoaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUM H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKHMM Mpo0JiieMaM COBpPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
NPUHILINAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxoaa. g ¢pusuku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIEero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO0 JSKCIEpPUMEHTA,



BKJTFOYAIONIETO (PPOHTAIbHBIE YYCHWUYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudyd (QU3MYECKOro TpakTukyma. B mepBoMm ciyuae
MpaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 knaccos, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom paboramu
MpPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEIOBaHNE, KOTOPOE MPOBOJIUTCA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPECTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMAaTUKHU JJIS 3THX BHJIOB YYCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECCTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHMUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3UYECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (PU3MUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiena Kypca, Tak U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BbIOOpa
(bu3MYEeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [Jis BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(GU3MKEe YYEHUYECKHX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAallMOHHOE 000pYI0BaHHE.

JlemoHcTpaniMoHHOE  000pyaoBaHue (OpMHpPYEeTCS B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET IOCTAHOBKY
MEePEUYUCICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMN st
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JOMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYEHUYECKHX TPAKTHYECKUX paboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeuruBaeTCs B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJBI, Pa3BUTUE WX HUHTEIUIEKTyaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAaHUEM (DU3HUECKUX
3HAHUW U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUIO B 9TOM HaIPaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHUEM CIEAYIOINX 3a1a4y B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUue
dbuznyeckol MoJeNd, aJeKBaTHOW YCJIOBUSAM 3ajJauyd, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NoOHUMaHue (U3NUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYECKNX HKCIEPUMEHTOB, aHalIW3a W HWHTEpHpeTanuu HHpOpMaIuH,
OMpeIeNICHNS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM IS PAa3BUTUA YMEHUU IPOECKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE UHTEpeca K chepam mpodecCHOHATBHON eATeTbHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHus BBIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HayuHsiil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOopUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPaHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

M3mepeHne cuiibl TOKAa M HANpSKEHUS B I1€NM MOCTOSHHOTO TOKAa MpPH
MOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTENBHOCTh MEXaHWYECKOrO JIBUKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMH Ha OCH CUCTEMbl KOOPJMHAT.
CnoxeHue nepeMeIieHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOe majeHue. YCKopeHue CBOOOIHOTO majeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPY)KHOCTH. YTJOBas WU JIMHEWHasi ckopocTh. I[lepuon u yvactora oOpaiieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAaHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue ABMKEeHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cCKopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEKTOPUN, CKOPOCTEW JABHMIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEENICHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsSIMOJIMHEHOM PaBHOYCKOPEHHOM IBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuenne nBWXKEHUS Tesla, OpPOIIEHHOrO0 TrOpu30HTaIbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPILUOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUXKEHHUS Tella IO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa oOpalieHUus: KOHMYECKOro MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwita. [IpyuHImn cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Jasnenne. ['mapocratuueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacCel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHOM CUCTEMBI OTCYETA.

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

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTA/ICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JIBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBUCHMOCTH BPEMEHH IBHKEHHS Opycka I0
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydyeHne MBHKEHUS CHUCTEMBI TEJ, CBI3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y cii0BusL paBHOBECHS TBEPAOTO TEIIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KpaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKmuKym.

HccenenoBanve yciloBUM paBHOBECUS TBEPAOIO T, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJI YIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEPUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMBbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMEe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuisl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
npeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MATEPUATBHON TOUYKHU.



[loreHnManbHple W HeNOTeHUMANbHbIE Ccuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHynu U MACAIBHOM JKMIKOCTH KaK CIEJACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CWIIBI TPEHHUS TP JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH U TBEPIBIX TEN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATHUX



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

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kiamneiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKONU CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEpruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHUS BEIMYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tTepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaK€HUE IS BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMUKe. Boruucienue paboTel 1o rpapuky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMKocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuMuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHUYECKON CUCTEMBL.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUIsI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefa K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOTHBIX MPOIIECCOB.

[TpuHume! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTUYECKUE ACMIEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUA «TEIUIOBBIX» OTXOJIOB C
WCIIOJI30BaHMEM TEIUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAECTBHBIX TETNIOEMKOCTEMN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHwe. Y eiabHas
TEIJIOTa Mapoo0pa30BaHUA.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCT.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo tena. Pactspkenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenie. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (pa30BbIX MEPEX0JIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(PhuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanunnsipasie siBeHUs.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yAaenbHOM TEMIOTHI IIJ1aBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  JepopManuu  pe3MHOBOro oOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHECHUS AJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hampsok€éHHocTh  anekTpuueckoro  mnosisa.  [IpoOuwiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJsA. OQHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHinumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMANIOB ISl DJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOro, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsOKEHHOCTH 3THUX TOJEH |
HKBUITOTEHLIHAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konpaencarop. DIeKTpoOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKCHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOpa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsHKEeHMST ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE COIPOTHUBIJICHUE. 3aBUCUMOCTh COINIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jlemoncmpayuu.

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMblkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coelMHEeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMmerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMHU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTUBICHHS METAJJIOB OT
temrnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IUCCOLUALMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHru4ecKkue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: Ta30opa3psaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKYM.

HaGmronenue anexTposusa.

N3mepeHne 3apsaa OMHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUeCKUX BEIUYMH, NPOBEpPKA MPEIJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YYCHUEM MEN 0006 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MvecKass BEIUUYMHA, 3aKOH,



Teopus, HAOJIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHHE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBAa, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTh BO3/yXa, BETPhl, 6ApOMETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHue IBUKEHUN C HCIOJIb30BAaHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JIPYTHE), JBHUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
NOJIy4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKaA.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU H
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTky, rapa- U JTMaMarHeTUKH.



TexHru4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IMPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptnna nuHHMA  WMHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJI MOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKYus.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeEKkTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKuMu. 3aKOoH 3JIEKTPOMArHUTHOW uWHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B I1I€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: HUHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3alllUTa OT JJICKTPU3ALMU TEJ NPU ABUKECHUUA B MArHUTHOM T10JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUH.

Uccnenosanne 3aBucumoctd OJC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBON (METHON) TPYyOeE.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUY BUXPEBOIO MATHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJI€OaHUS.

TexHruuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne koyie0aHWM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dhopMupoBaHUs MPECTABICHUN 00 HACATHPHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJEOAHUN HHUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYDE.

3aKOH COXPAHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEHCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS] MpU pa3inuuHou (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W MoTpediIeHue
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHHUH JIEKTponepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPATOPA.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 PUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenune tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)KeHHE, MpeloMJIeHHE, MHTephEpeHLUs H
TudpaKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauyuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepeHunu u guppakiuuy MEXaHUIECKHUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSpU3alys, udpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacHpOCTPaHEHUE CBETAa B OJHOPOJHOW cpene. Jlyu cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0cTOSHCTBO YaCTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHEe oTpakeHHE. [IpenenpHbIi yroy MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsiHUS TOHKOM cepruyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
II0Ka3aTeJIs PEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromiast crnoco6HocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpeHIIMOHHON
KapTHHE OT JBYX KOTEpEHTHBIX HCTOYHUKOB. IIpumepsl Kknaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOICHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuzanus ceera.

TexHudeckue yCTpOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETro oTpaxeHus. Mojienb CBETOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHuUsi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIui CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInY JIa3epHOTO U3IIYyYCHUS Ha IBYX IIEISIX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuubl  IIPUMEHMMOCTH  KJIacCMYeckoM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbca W DHEPTrUU  PEISTUBUCTCKUX  dYacTuil (IO
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 pororddexra. «KpacHas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIeWcsa vactuibl. KopmycKymisipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONpPenenEHHOCTEH
['eitzendepra.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaon [limanka Ha ocHOBe uccienoBadus Gorodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PEe3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. U3ny4yenue u nornomienre (pOTOHOB MPHU MEPEXoe aTroma
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

HaOnronenue TMHERYaTOro0 CreKTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

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

PannoaktuBHOCTh. Aubda-pacnaja. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusHME paIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydyenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuiibl. JledexTt maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCIEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaly U UCCIIEN0BAHUS SJIEMEHTAPHBIX YACTUL.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EanHCcTBO pu3nyeckoil KapTUHBI MUpA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoiieHus 6eTa-4acTuIl aTFOMHUHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHBIE ABIPHI B sSapax
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnoco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHHUHN (PU3MYCCKUX BEIINYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

O06o01maroniee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepXKaHus pa3AenoB Kypca «MexaHukay,
«MonexynsipHasi pu3MKa U TEPMOAMHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoit Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUM, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumnoresa, (hU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopus.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(yHKUIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECCTBO. BEKTOpEI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIWNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u o0béma Tel.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOAeE, KosieOaTeabHbIe
JBWKEHHUS B JKABOM MNPHUPOJIC, IKOJOTMYECKHUE PHUCKH TPU NPOU3BOACTBE
QIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOT0 TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpEeIay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ armapar, BOJIOKOHHAsS OIITHKA, COJIHCUYHAA 6aTape$1, CIIYTHUKOBBLIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAAHCKOM  TO3ULIMM  OOYYaloOIIEeTrocs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBleHMH B  0Opa3oBaTeIbHON
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOU ESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuUHbIM chepaM Ipo(ecCHOHATBHON AESITEIIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBICHHUE ACHCTBUM B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH JEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (POpMyNIHMpoOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M TPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bu3HYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MTOCIIEICTBUN IEATEIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe IeHCTBUA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITHAMU U METOIAMHU
buznyecKoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHOU
NEeATeTLHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHusT 3a1ad  (pU3nIecKoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M AKTyallM3WpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HAaHHSA TI0 (U3NKE B MPAKTHYECKYIO OO0JacTh
JKU3HEACATEIILHOCTH,

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nunopmanueii:

BJIAJE€Th HAaBBIKAMH MOJy4eHUs MHGPOpMaMK (HU3HUUECKOr0 COJEpKaHUs
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIPEeTalni0 MHPOPMALUU pa3iIHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMKU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKH U BO BHE-YPOUHOU
NeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
UHIMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)XK/I0TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ Y4ETOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3NKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOUTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacliMpATh paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIaCTH
(GuU3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedaeKcHu I OICHKH CHUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATH PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHUs y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAJIbHBIN UHTEJUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JI€UCTBOBATh, UCXO/S U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUN:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMaJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TIPUMEHUMOCTH Mojeined (u3mdeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHWE,
cBOOO/IHOE TmMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTALTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TTOJIE;

pazinyath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3Ys OCHOBHBIC MOJIOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumes 1jis CKOPOCTH M TEepeMeEIIeHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TIATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIr'uH, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI pAaBHOBECHS TBEPJOTO Teia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpazoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXaHUYECKON SHEPrUuHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHUS HWJEAIbHOTO Ta3a CO CpeaHe
KUHETUYECKOU HSHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
DHEPrUeN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUMEe MOJIEKYJ] M €ro TeMIEepaTypol, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOIb3YS BEIUYUHBL:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSHKECTH, CUJIa YIPYTOCTH, CWJIAa TPEHHUs, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIEalbHOrO Ta3a,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABWKYyLas CWja, CWIA  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C IMOCIEAO0BATEIbHBIM H
napaJuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHHM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3ALUsl, HAlIPaBICHHOCTD
TeIIoNnepeaum, IEKTpU3alus Tel, SKBUIOTEHIIMATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIHMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BHJIE TpapuKoB C Y4YETOM



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

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MaCHOI0 TPY/la P MPOBEJICHUU UCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
(bu3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1a4, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKHU, a TAKKe MWHTETpallii 3HAaHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh M OLICHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKECHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHSTHh pa3jlyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMIO W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX PadoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh POJAb (U3MKK B  HKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa U JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CHCTEMATU3UPYIOLLEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MHUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBUS NIPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIsSl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNIbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO SiJjpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH DJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIOJb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, mpuHIUD
COOTHOILIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUS
3apsiA0OBOTO M MACCOBOTO YHCEN UM 3HEPTUU B SJEPHBIX PEAKIMAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YySl BEIUYUHBI:
HaMpsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MarHATHOTO TMOJSl, MarHUTHBIM TOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASL MHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTpPEHHEE OTpa)xKeHue,
dbortoanextpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue snuep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUE, CO3JaBaeMO€E IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3UYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIN METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: IJIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0o1aTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEACHUH HCCIEIOBAHUN
B paMKax ydueOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUeCcKOl MOJEIbI0: Ha OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpPUM
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
IPOBOJUTH PACU€Thl HA OCHOBAHWU UMEIOIINUXCS JTAaHHBIX, aHAJTU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O I1MKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOil HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJIA OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MTPOLIECCOB;

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

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOW M NPOU3BOICTBEHHOU
JESITEIBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU MPOIIECCaMU, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIONIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jfyHble CocoObl paboThl ¢ MHpOopManuen (GpusnIecKkoro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-MIOMYJISIPHON MH(OpMALNU, CTPYKTYPHUPOBAHUS U WHTEPIIPETALIUU
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO03HABATEIbHbBIE YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJI€KBATHO OIICHMBATH BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIIATE MOTUBALUIO K Oyayiiel npodhecCUuOHATBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpIOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 |
) TIepeXOo/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DIIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHOoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHuTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcHnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®uszrka aroma 5

43 ®u3nKa aTOMHOTI'O Spa U 3JIEMEHTapHbIX 5

YaCTHI]




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ JeSITEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuyecTBO 4acos 3J1eKTp0HHbIe
Ne HMara uudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
®usnka — QyHIaMeHTaIbHAs HayKa O 1 . bubmoreka [IOK
Hees )
npupose https://m.edsoo.ru/7f41bf72
HayuHblii METO IO3HAHUS U METO/IBI | | bubmorexa [IOK
o Heaes .
¥cClIe10Banus (PU3HMIECKUX SBJICHHUN https://m.edsoo.ru/7f41bf72
DKCIIEPUMEHT U TEOPHS B MPOIIECCE bubmmoreka [JOK
no3HaHus mpupo sl Habmonenue u 1 1 Henens https://m.edsoo.ru/7f41bf72
HKCIIEPUMEHT B (hU3HKE
Crioco0bI u3mMepeHus HU3UIECKUX 1 . bubmuorexa IIOK
HCCIA .
S — https://m.edsoo.ru/7f41bf72
AOCOII0THAS U OTHOCHUTEIIbHAS bu6nunorexa LIOK
HOTPEIIHOCTH U3MEPEeHUH pruznuecknx 1 1 memens  https://m.edsoo.ru/7f41bf72
BEJIMYUH
MopemupoBanue B pusnke. Poias u mecto bubnuotexa [JOK
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOM 1 5 https://m.edsoo.ru/7f41bf72
. . HeJest
Hay4YHOM KapTHUHBI MUPA, B IPAKTHUYECKOU
JIeATEeTbHOCTH JIIOAEH
Mexanndeckoe aBmkenne. Cucrema but6mmorekxa [IOK
otcyeTa. OTHOCUTEIBHOCTh https://m.edsoo.ru/7f41bf72
1 2 Henens

MEXaHHYECKOTO NBIKeHus. [Ipsamas u
oOpaTHas 3a/1a4i MEXaHUKHU




Panunyc-BekTop MaTepuanbHOM TOUKH, €r0
IIPOEKLIMK HA OCcU KoopAHuHAT. Tpaekropus.

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

"Kuuemaruka"

8 2 Hemens
[Tepememenue. Cxopocts. Mx npoexuun
Ha OCU KOOpAMHAT
PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE. bubnuorexa [JOK
9 ['paduueckoe onucaHre paBHOMEPHOTO 2 menens | https://m.edsoo.ru/7f41bf72
HIPSIMOJIMHEHHOTO JBUKEHHUS
CnosxeHue NepeMeIeHtii U CKOPOCTEH. bubnmoreka IOK
10 Pewmenne 3axad 2 nenenst https://m.edsoo.ru/7f41bf72
HepaBHoMepHOe nBHKEeHME. MTHOBEHHAs Bu6moteka [JOK
11 cKopocTb. Yckopenue. [Ipsmonnneitnoe 3uenens | https://m.edsoo.ru/7f41bf72
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsIMOINHENRHOTO N ng:;gfee;{; (I).[:i/l;f4lbf72
JBMO>KCHUS C IIOCTOSTHHBIM YCKOPEHHUEM — -
CBoOonHOe mageHue. Y CKopeHue bubnmnorexa [JOK
CBOOOAHOIO NaJeHUs. 3aBUCUMOCTh https://m.edsoo.ru/7f41bf72
13 3 Henens
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu
14 JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K N Etltdf:/l;lr(fee;ci) (I)_[r(zlliﬂlbfn
TOPU30HTY //m. X
KpuBonuneiinoe npuxenue. /[Buxenue no bubmuorexa [IOK
OKPYXHOCTH. YTJIOBas U JIMHENHAs https://m.edsoo.ru/7f41bf72
15 ckopocts. [lepron u yacrora. 3 Henens
LleHTpOCTpEMUTENBHOE U MTOJHOE
yCKOpEeHue
KonTtponbHas pabota o teme bubmuorexa [JOK
16 4 gHenens




ITepsrIif 3akoH HetoToHA. HEpLMaibHBIE
cuctembl orcuéra. [Tpunuun

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

17 4 Henens
oTHOcuTeNbHOCTH ["anuses.
HeunepuuanbHble CUCTEMBI OTCUETA
Cwuua. PaBHoselicTByromas cuia. Bropoi bubmmorexa [IOK

18 saxoH HeloTona. Macca 4 nenens https://m.edsoo.ru/7f41bf72
Bszaumopeiictue Ten. Tperuii 3aKoH bubmoreka [IOK

19 HeroToma 4 memens | hitps://m.edsoo.ru/7f41bf72

0 [puHIMT CYTIEPIO3UIUHN CUIl. Perienne 4 Bubmuorexa IIOK

HEOCIA .

3a/1a4 Ha IPUMEHEHHeE 3aK0HOB HproToHa A htps://m.edso0.ru/741bf72
3aKOH BCEMUPHOTO TATOTEHUS. bubnnorexa [JOK

21 OKBUBAJICHTHOCTh TPABUTAIIMOHHON 1 Suenmens | https:/m.edsoo.ru/7f41bf72
WHEPTHOU MaccChl

99 CwuJta TSDKECTH ¥ YCKOPEHHE CBOOOIHOTO s bubnmoreka IOK

HCICIA .

nasieHus A https://m.edsoo.ru/7f41b£72
JIBm>xeHHe HeOECHBIX TE U X bubnuoreka [{OK

23 UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 5 Henens https://m.edsoo.ru/7f41bf72
KOCMHUYecKasi CkopocThb. 3akoHbl Keriepa

but6mmorekxa [IOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 5 Henens https://m.edsoo.ru/7f41bf72
Cuna tpenus. [Ipupona u BUabI cuil bubnuotexa [JOK

25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢ 5 Henens https://m.edsoo.ru/7f41bf72
Y4ETOM CHUJIbI COTIPOTHUBIICHUS CPEJIBI

26 Hanenue. ['ugpocraruueckoe JaBjaeHUE. 6 menens | bubmmorexa [JOK




Cuna Apxumena

AOCOJIFOTHO TBEPIOE TEIIO.

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK

27 [ToctynarenbHO€E U BpalaTeaIbHOE 6 Henens https://m.edsoo.ru/7f41bf72
JBUKEHHUE TBEPAOIO TENa
)8 MOMEHT CHIIbI OTHOCUTEIHHO OCH 6 Bubmmorexa LIOK
Henens .
ppamenns. [L1eqo cibi https://m.edsoo.ru/7f41bf72
CroxxeHue cuii, MPUIOKEHHBIX K TBEPIOMY bubmmoreka [JOK
teny. LleHTp TsxecTu Tena. Ycenous https://m.edsoo.ru/7f41bf72
29 6 Henens
paBHOBECHS TBEPAOro Tena. Bubl
paBHOBECHS
bubnunoreka LIOK
30 Pemenne 3anau 6 Henens | hitps://m.edsoo.ru/7f41bf72
KonTposbHas pabora o teme "JuHamuka. bubmmorexa LIOK
31 Cratnka TBeporo Tena" 7wHenmens  hitps://m.edsoo.ru/7f41bf72
HMItynbsc MaTepUaIbHON TOUYKHU, CUCTEMBI bubmuoreka [IOK
MaTepuanbHbIX TOYeK. [leHTp Mace https://m.edsoo.ru/7f41bf72
32 7 Henens
CHUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o
JBUKEHHUH LIEHTPa Macc
HNMnynbsc cuibl 1 U3MEHEHUE UMITYJIBCA bubmuoreka [IOK
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. 7 uemens | https://m.edsoo.ru/7f41bf72
PeakTuBHOE ABM>KEHNE
MOMEHT UMITyJIbCa MATEPUATBHON TOUKH. bubnuotexa [JOK
34 [Ipencrasienue 0 COXpaHEHUH MOMEHTA 7 Henenst https://m.edsoo.ru/7f41bf72
MMITYJIbCa B LIEHTPAJIbHBIX MOJIAX
but6mmoreka [IOK
35 Pemenne 3anaq THenens | htps://m.edsoo.ru/7f41bf72




PaboTa cuiibl Ha MAJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

36 8 Henens
npecTaBIeHUe PabOThI CHITBI. MOIIHOCTH
CHJIBI
Kunernueckas sneprus. Teopema 06 bubnuorexa [JOK
37 W3MEHEHUU KUHETUYECKOW SHEPTUH 8 memens | https://m.edsoo.ru/7f41bf72
MaTepUaIbHOU TOYKU
IloTennmansHble 1 HENOTSHIIMATIbHEIE bu6nmorexa LIOK
38 cuibl. [lorenunanbuas sueprus. Bropas 8 Henens https://m.edsoo.ru/7f41bf72
KOCMHYECKasi CKOPOCThb
Tpetrbs kocMudeckasi ckopocTb. CBs3b Bbu6mmoteka [JOK
paboThl HEMOTEHIIUATBHBIX CHJI C https://m.edsoo.ru/7f41bf72
39 M3MEHEHUEM MEXaHUYECKON SHEPTruu 8 Hemest
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUYECKOHN SHEPTUU
VYrpyrue u Heynpyrue CTOJIKHOBEHHS. bubmmnoreka HOK
40 YpaeHenue bepHymu 1S uaeanbHON 8 Henmens https://m.edsoo.ru/7f41bf72
KUAKOCTH
KontponbHas padoTa o Teme "3akoHbI
41 " 9 "enens
COXpaHEHHUS B MEXaHHUKE
Passutue npeacrasiaeHui o npupoe bubmuotexa [OK
42 ternoTel. OcHOBHBIC nonoxeHus MKT. 9 Henens https://m.edsoo.ru/7f41bf72
Huddysus. bpoyHoBckoe qBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKIUX U bubnmnorexa [JOK
43 TBEPABIX Tel. XapaKTep ABUKEHUS U 9 Henens https://m.edsoo.ru/7f41bf72
B3aMMOJECHCTBHSI YAaCTHI] BELLIECTBA
Macca u pazmepsl MOJIEKYI (aTOMOB). bubmiorexa OK
44 9 menmens  hitps://m.edsoo.ru/7f41bf72

KoauuecTtBo BCIICCTBA. IlocTrossHHAs




ABoranpo

Temneparypa. TemioBoe paBHOBECHE.

bubnunoreka LIOK

45 9 Henens .
Ilkana Llembcus A https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
46 Pewenne sanat 10 Henenst | hitps://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
47 WNneanpHbiil ra3. I'a3oBbIe 3aKOHBI 10 memenst  htps://m.edsoo.ru/7f41bf72
48 VYpasuenue MenaeneeBa-Kianeipona. 0 Bubsmorexa [IOK
HEOCIIA .
Pemenue 3a1a4 https://m.edsoo.ru/7f41bf72
AbcomroTHas Temreparypa. 3aKoH Bubsmorexa [IOK
49 JlansToHA 10 menenst | hitps://m.edsoo.ru/7f41bf72
50 HM3omporiecchl B HACATbHOM Ta3e ¢ 10 Hexe But6morexa [IOK
H JISA .
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA A https://m.edsoo.ru/7f41bf72
I'paduueckoe npencrapnenue bubmmnoreka HOK
51 H30IPOIECCOB: H30TEPMa, U30X0pa, 11 memens | https://m.edsoo.ru/7f41bf72
u3obapa
but6mmorexa [IOK
52 OcnosHoe ypasHerne MKT 1T menenst | hips://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
33 Pemenne 3anay 11 Henenst | hitps://m.edsoo.ru/7f41bf72
CBs13b a0COTIOTHOU TEMIEPATYPHI bubnmnorexa [JOK
TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN https://m.edsoo.ru/7f41bf72
54 11 Henens

KMHETUYECKOM dHEpruey MoCcTynaTeaIbHOro
TEIUIOBOTO ABM)KECHUS €€ 4acTHI]




O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110

bu6nmoreka [IOK

355 Tene "Octopnl MKT" 11 Hezens  hitps://m.edsoo.ru/7t41bf72
56 KoHntposnbhas padota mo teme "OCHOBBI 12 Henes
MKT"
TepMoanHaMuyeckas cUCTeEMa. 3a/laHue Bu6muoteka [JOK
BHEITHUX yciaoBui st T/I cucTeMsl. https://m.edsoo.ru/7f41bf72
57 Bueurnue v BHyTpeHHUE TapaMeTPBhI. 12 Henens
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAUEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH. bu6nmorexa LIOK
58 Camonpoun3sBodbHas penakcauus TJ] 12 memens | https://m.edsoo.ru/7f41bf72
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mogenb ueansHOTO ra3a B bubmuoreka [IOK
59 TEPMOJIMHAMHKE. Y CITIOBHSI TPUMEHUMOCTH 12 menenst | https://m.edsoo.ru/7f41bf72
3TOM MOJEIHU
60 Vpasuenue Menseneesa-Knaneiipona u - BH@HOTeKa LOK
BBIDAKEHHE JUTSt BHYTPEHHEH YHEPruH A https://m.edsoo.ru/7f41bf72
BripaxkeHue U1 BHyTpEHHEN SHEPTUU bubnmnorexa [JOK
OIHOATOMHOTO HJECAJIBHOIO ras3a. https://m.edsoo.ru/7f41bf72
61 13 menens
KBasucrarnueckue u HECTaTHUIECKUE
MIPOIIECCHI
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE. bubnmnorexa [JOK
62 Brruucnenue paboTsl o rpaguky 13 menens | https://m.edsoo.ru/7f41bf72
npouecca Ha pV-nuarpamMmme
Temnonepenaya Kak criocod M3MEHEHHS Bubmmorexa LIOK
63 13 menens  hitps://m.edsoo.ru/7f41bf72

BHyTpeHHel sneprun Tl cucremsl 6e3




COBepIIeHHs pabOTHI

KOHBCKI_[I/U{, TEIJIOIIPOBOJHOCTD,

bubnunoreka LIOK

64 snysene 13 menens | hitps://m.edsoo.ru/741bf72
KoauuectBo Temnotsl. TemmoéMKocTh bubnunorexa LIOK
Tena. Y IeabHas U MOJISIpHAst https://m.edsoo.ru/7f41bf72
65 . 13 menens
TETUIOEMKOCTH BEUIeCTBA. Y IeNbHAs
TEIUIOTa CTOPaHUs TOTUINBA
Pacyér KoJMuecTBa TEIIIOTHI IIPH Bubmorexa LIOK
66 remonepenate 14 nezenst  hyps://m.edsoo.ru/7£41bf72
67 [MonsaTre 06 anuaGaTHOM ITPOLECCE. ” bubmuorexa IIOK
HEOCIIA .
TTepBEIi 3aKOH TEPMOTMHAMUKH S https://m.edsoo.ru/7f41bf72
KosimdecTBO TEIIOTHI M paboTa Kak MephI bu6mmoteka [JOK
68 U3MEeHeHUs BHyTpeHHel sneprun T /] 14 nenenss  https://m.edsoo.ru/7f41bf72
CHUCTEMBI
BTopoii 3aKOH TEpMOJIMHAMUKY IS bubmuoreka [IOK
PAaBHOBECHBIX U HEPABHOBECHBIX https://m.edsoo.ru/7f41bf72
69 14 menens
nporieccoB. HeoOpaTuMoCTh MPUPOIHBIX
POIIECCOB
[IpUHIKIIBI A€HCTBUS TETUIOBBIX MAILKH. butmoreka IIOK
70 KIIJT 14 menens  hitps://m.edsoo.ru/7f41bf72
Makcumanbsaoe 3nauenne KITJI. Llukn butmoreka IIOK
71 KapHo 15 Henens | hytps://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
72 Pewenne 3anaq 15 menens  hitps://m.edsoo.ru/7f41bf72
73 DKOJOTUYECKHE aCTIEKThI UCIIOIb30BAHUS 15 wenens | buomuoreka [{OK




TEIJIOBLIX ABUrareieii. TemioBoe
3arps3HEHUE OKPYXKAIOLIEH CpeIbl

https://m.edsoo.ru/7f41bf72

bu6nmmoreka [IOK

74 Pemenne 3aa4 15 Henens  hitps://m.edsoo.ru/7f41bf72
O06o001IeHre U CUCTEMaTH3alisl 3HAaHUH 110 bubnuorexa [{OK

75 teme "Tepmonunamuka. TennoBbie 15 uenens | https://m.edsoo.ru/7f41bf72
MaIlIuHBI"

76 'I'<OHTpOJII>Ha$I pabota 1o Teme ) 16 nenens

Tepmonunamuka. TerioBbie MaITMHBI

[TapooOpa3oBaHre U KOHIEHCAITUS. bu6nmorexa LIOK

77 Hcnapenune u kunenue. Y geiapHas TEII0Ta 16 Hepgens | https://m.edsoo.ru/7f41bf72
napooOpa3zoBaHus
HacplieHnHble 1 HEHACHIIIEHHBIE MTAPhI. bubnuoreka [{OK
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U https://m.edsoo.ru/7f41bf72
JIaBJICHUSI HACBIIIEHHOTO Mapa OT

78 TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 16 Hemens
00bEMa HACHIIIICHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUS B
KUJIKOCTH

79 BrnaxHocTs Bo3yxa. AGComoTHAs U — EEESJ?/I;I;T:E:L (I)_[r(z/limlbfn
OTHOCHUTEIIbHAS BJIAKHOCTH e :

bubnunorexa LIOK

80 Pemenne 3anau 16 Henenst | hips://m.edsoo.ru/7f41b£72
Teépnoe Teno. Kpucramnunueckue u bubnuotexa [JOK

81 amopdHbIe Tena. AHU30TPONHS CBOMCTB 17 nenens | https://m.edsoo.ru/7f41bf72
KpUCTAJIOB

82 [InaBnenue u kpucTauM3auus. Y geiabHas 17 venenss | bubamoreka [JOK




TCIIJIOTA ITJIaBJICHUA. CY6J'II/IMaHI/I${

Hedbopmaruu TBEpAOTO Tena. PacTskenune

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK

83 u cxkarue. Casur. Moayns FOnra. Ipenen 17 uenenst | https://m.edsoo.ru/7f41bf72
yrnpyrux aedopmaruii
TeroBoe pacluMpeHne KUIAKOCTEN U bubmmoreka [JOK

84 TBEPABIX TEJ. AHFAPMOHHU3M TEILJIOBBIX 17 memens | https://m.edsoo.ru/7f41bf72
KoJIe0aHUI YacTHIl BEIIeCTBa

a5 I[IpeoGpasoBanue SHEPTUU B (PA30BBIX 17 menens EH@HOTGKZ‘ LOK
Mepexonax ttps://m.edsoo.ru/7f41bf72

bubnuoreka [IOK
86 VYpaBHeHUE TEIIOBOro OanaHca 18 Henenst | htps://m.edsoo.ru/7f41b£72
bu6nunorexa LIOK

87 Pemenne 3anaq 18 menens  https://m.edsoo.ru/7f41bf72
IToBEpXHOCTHOE HATSIKEHUE. bubnnorexa [JOK
Kanumnspuele siBnenus. /laBinenue noa https://m.edsoo.ru/7f41bf72

88 . 18 Henens
VCKPUBJICHHON MTOBEPXHOCTHIO )KUJIKOCTH.
®opmyna Jlamnaca
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 but6mmorekxa [IOK

89 TeMe "ArperaTHble COCTOSHUS BEILIECTBA. 18 memenst | https://m.edsoo.ru/7f41bf72
®da30BbIe IEPEXOBI"
KonTponbhas pabota no teme

90 "ArperaTtHble COCTOSIHUSI BEIIECTBA. 18 "Hepens
®da30BbIe IEPEXOBI"
DJIeKTpHU3alus TNl U €€ MPOSABJICHUA. bubnuotexa [JOK

91 Onektpruueckuii 3apsia. /[Ba Buna 19 memens | https://m.edsoo.ru/7f41bf72

INEKTPUYECKUX 3apsoB. [IpoBogHUKH,




JUDJICKTPUKH U ITOJTYIIPOBOAHHUKHU

DJIeMEHTapHbIN AJEKTPUUECKUN 3apsi/l.

bubnunoreka LIOK

92 19 Henens .
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa A https://m.edsoo.ru/7f41bf72
93 BsaumopeiicTue 3apan0B. Toueunble 19 Butmorexa [HOK
HCOCIIA .
sapssr. 3axon Kynoma 2| https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
94 Pernenne 3ana4 19 menens | pitps://m.edsoo.ru/7f41bf72
05 Dnekrpuueckoe noje. Ero neiicteue Ha 19 Bubnuoreka [LIOK
HCOCIIA .
EKTPHUECKHE 3aPsIbI https://m.edsoo.ru/7f41bf72
Hanps>kEHHOCTB 3IIEKTPUYECKOTO TTOJIS. bubnnorexa [JOK
[TpoOHebIii 3aps. JInHUKM HaNPSHKEHHOCTH https://m.edsoo.ru/7f41bf72
96 20 Henens
ANEeKTpUYecKoro moisi. OqHOpOoIHOE
IIEKTPUIECKOE TT0JIC
[ToTeHIIUaTbHOCTh ANEKTPOCTATUYECKOTO bu6nunorexa LIOK
97 noJjsi. Pa3HoCTh ITOTEHIINAIOB U 20 vegenss | https://m.edsoo.ru/7f41bf72
HaTpsDKEHUE
[loTenuuanpHas 3Heprus 3apsaa B bubmmnoreka HOK
98 ANEKTPOCTATHYECKOM Mosie. [ToTeHmman 20 memenst | https://m.edsoo.ru/7f41bf72
AIIEKTPOCTATUYECKOTO TTOJIS
CBs13b HaPSKEHHOCTHU MOJIS U Pa3HOCTH bu6muoreka [IOK
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHIECKOTO 20 vemens | https://m.edsoo.ru/7f41bf72
IOJIA
[IpUHIUIT CYTIEPIO3UIMH 3IEKTPHIECKHX brbmorexa [IOK
100 . 20 Hemenst | htps://m.edsoo.ru/7f41bf72
TIOJIEH
101 Pemenue 3amau 21 wemenst  bubnmorexa [IOK




ITone Toueunoro 3apsna. [Tone

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK

102 21 nenens .
PABHOMEPHO 3apsiKeHHO cdhepbl Ll https://m.edsoo.ru/7f41bf72
ITose paBHOMEPHO 3apSKEHHOTO 1O bubnmoreka [JOK
103 00bémy mrapa. [Tose paBHOMEpHO 21 memens | https://m.edsoo.ru/7f41bf72
3apsHKEHHON OECKOHEYHOM MII0CKOCTH
104 [TpOBOHKMKH B BJIEKTPOCTATHIECKOM IIOJIE. ” Bubmuorexa IIOK
HEOCIIA .
VCIl0BHE paBHOBECHS 3apSIOB A https://m.edsoo.ru/7f41bf72
105 JIMAICKTPUKH U TIOTYIPOBOIHUKY B ” Bubmuorexa IIOK
HCaCIIs .
IEKTPOCTATHYECKOM TIOJIE https://m.edsoo.ru/7f41bf72
Konnencarop. D51eKTpoEMKOCTh bubanoreka [JOK
106 KOHJIeHCcaTopa. DIEeKTPOEMKOCTh IIIOCKOTO 22 memenst | https://m.edsoo.ru/7f41bf72
KOHJICHCATOPA
107 [MapamienbHOE COCTUHEHHE = Butmorexa [IOK
Hezens )
KOHJIEHCATOPOB https://m.edsoo.ru/7f41bf72
108 IlocneoBarebHOE COETUHEHNE = bu6nuorexa [HOK
Hezens )
KOHJIEHCATOPOB https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
109 OHeprus 3apsHKEHHOr0 KOHIEHCaTopa 22 menens | https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
110 Pemenne saja4 22 Henenst | hitps://m.edsoo.ru/7f41bf72
JIBIKEHUE 3apsKEHHOM YaCTHIIBI B bubmorexa [IOK
111 23 Hemens | hitps://m.edsoo.ru/7f41bf72

OIHOPOJHOM JJICKTPHUYCCKOM IT0JIC




bu6nmoreka [IOK

112 Pemenue 3aya4 23 Henens | hitps://m.edsoo.ru/7f41bf72
13 O060011IeHrEe U CUCTEMaTH3alis 3HAHUH 110 ’3 bubmoreka [IOK
HCEOCIIA .
Teme "DrekTprueckoe omne" Al https://m.edsoo.ru/7f41bf72
KouTtponsHas pabora o teMe
114 " p p " 23 "enens
DIEKTPUYECKOE T0JIe
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS bubnuorexa [IOK
115 CYIIIECTBOBAHMSI [IOCTOSTHHOTO 23 memenss | https://m.edsoo.ru/7f41bf72
AIIEKTPUIECKOTO TOKA
bubnuoreka [IOK
116 Wcrounuku Toka. Hanpsixenue u 9/1C 24 wenens | pyeps://m.edsoo.ru/7f41bf72
117 3akon OMa 1S yyacTKa Ieru. ” bubmorexa [IOK
HCICIIA .
DJeKTPHUECKOE COMPOTHBIEHHE Al https://m.edsoo.ru/7f41bf72
3aBUCUMOCTB COMPOTUBIICHUS bubnnorexa [JOK
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro JIJIMHBI U 24 wenens | https://m.edsoo.ru/7f41bf72
TUTOINAM MTOTIEPEYHOTO CCUCHHUSI
119 VY 1ebHO€E CONPOTHUBIIEHHE BELIECTBA. ” Bubmmorexa [IOK
HCICIIA .
Pelrrenie 3a1a4 Al https://m.edsoo.ru/7f41bf72
120 [TocnenoBarensHOE, MapaieabHoE, ” Bubmorexa [IOK
HCICIIA .
CMEIIaHHOE COEIMHEHNE IPOBOIHUKOB A https://m.edsoo.ru/7f41bf72
191 Pacuét pasBeTBIEHHBIX DIIEKTPUUECKUX 55 bubmiorexa HOK
HCOCIIA .
neneit. [pasua Kupxroda A https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
122 Pemenne 3anau 25 Hemens | hytps://m.edsoo.ru/7f41bf72




Pa6oTa snekrpruyeckoro Toka. 3aKkoH

bu6nmoreka [IOK

123 25 nenenst .
Tixoymst —Jlena Gl https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
124 Pemenne 3azau 25 Hezmens  hitps://m.edsoo.ru/7f41bf72
MOUIIHOCTB JEKTPUUECKOTO TOKA. bu6nmorexa [IOK
125 TemnoBass MOIIHOCTG, BhIACIIEMAas Ha 25 memenst | https://m.edsoo.ru/7f41bf72
pe3ucrope
bubnunoreka LIOK
126 Peurenne 3aa4 26 Henenst | hitps://m.edsoo.ru/7f41bf72
127 DJIC ¥ BHYTpEHHEE CONPOTHBIIEHHE y Brbmiorexa [IOK
HeaeIs .
HCTOUHMKA TOKA ) https://m.edsoo.ru/7f41bf72
128 3akon OMa 14 TIOJIHOI (3aMKHYTOI) y bubmmorexa LIOK
o Henens .
EKTPHHUECKOT TIeTTH https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
129 Pemenne 3amau 26 uenens https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
130 MoIHOCTh HCTOYHUKA TOKA 26 Henens | hytps://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
131 Kopotkoe 3ambikanue 27 menens | htps://m.edsoo.ru/7f41b£72
but6mmorexa [IOK
132 KonzaeHncarop B 1ienu NoCTOSSHHOTO TOKA 27 mwenens  hyps://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
133 Pemenne 3azau 27 Henens  hitps://m.edsoo.ru/7f41bf72




Penrenue 3anaud mo treMe "IlocTOAHHBIN

bu6nmoreka [IOK

134 27 nenens .
SEKTPHHECKHiT TOK" A https://m.edsoo.ru/7f41bf72
135 Pemienue 3amay mo teme "TIoCTOSHHBIN . But6mmoreka [IOK
HCACIIA .
SIeKTpHIecKHii TOK" Gl https://m.edsoo.ru/7f41bf72
136 Pemienue 3amay 1o teme "TloCTOSHHBIN i But6moreka [IOK
HCACIA .
IEeKTpHUYecKHii TOK" A https://m.edsoo.ru/7f41bf72
137 OG6o00MIeHHE U CHCTEMATH3AIHS 3HAHKH 110 i Bubmuorexa IIOK
HCACIA .
Teme "TTOCTOSHHBII ATEKTPHHECKHI TOK" A https://m.edsoo.ru/7f41bf72
KonTtponsHast pabora no Teme
138 " P Up . " 28 wenens
[TocTOSsIHHBIH IEKTPUUECKUI TOK
DneKkTpudecKas IpOBOJUMOCTb Pa3InYHbIX bubnuoreka [IOK
139 BEUIECTB. DJIEKTPUUYECKHUI TOK B METaJlIaxX. 28 mezmena | https://m.edsoo.ru/7f41bf72
CBepxnpoBOIUMOCTb
DNEKTPUYECKUH TOK B pacTBOPax U bubmuoreka [IOK
140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI 28 menens | https://m.edsoo.ru/7f41bf72
Dapanes 1715 37IEKTPOIU3A
bu6mmoreka IIOK
141 OnekTpuyeckui Tok B razax. Ilmasma 29 menenss | htps://m.edsoo.ru/7f41bf72
142 DJIEKTPHUYECKHUIT TOK B BaKyyMe. 20 bu6miorexa HOK
HEACIIA .
BakyymHbIe TPUGOPHI ACL | https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
143 DIIEKTPUYECKUI TOK B TIOJYIPOBOJHUKAX 29 menens  pyps://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
144 [omynpoBoAHUKOBBIE TPUOOPHI 29 memenst | ptps://m.edsoo.ru/7f41bf72




145

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHune cuiibl TOKa U HAINIPSKEHUS B
[IENH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BEJIUUUH MPU
MOMOIIM KOMITbIOTEPHBIX AJaTYUKOB"

29 Henensa

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JIBUKEHHUS C
LEJIBIO OTIPEJIEeIEHUsI MTHOBEHHOM
ckopocth"

30 nenensa

147

148

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs pu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBIKCHUH 10 HAKJIOHHOM INIOCKOCTH'" HIIN
"UccnenoBanue 3aBUCUMOCTH IMYTH OT
BPEMEHU IIPU PABHOYCKOPEHHOM
IBHKeHUH"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

30 nenens

30 nenens

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne nBUKEHN Tea 1o
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJYJIO
ckopocThio" unu "Hecnenosanue
3aBUCHMOCTH IIepruoja o0parieHus
KOHHYECKOI'0 MAsITHUKA OT €TI0

30 nenens




150

151

napameTpoB"

Pu3N4eCKuil IPAKTUKYM 110 TEME
"U3Mepenne paBHOJAEHCTBYIOIIEH CHJTbI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mnockoctu" unu "IIpoBepka runotesbl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka Mo HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

dusnueckuil NpakKTUKYM 10 TeMe
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOZHUKAIOUIUX B IIPYKUHE U
pe3nHOBOM 00pa3siie, OT ux aegopmanuu’
wiu "M3yuenue 1BUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
n€rkuii 01oK"

30 menens

31 Henensa

152

Du3HYEeCKUN IPAKTUKYM I10 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirienTa
3aBucumoctd Frp(N)" mnu "Mccnenosanue
JBUKEHMS OpycKa M0 HaKJIOHHOU
IJIOCKOCTH C IEPEMEHHBIM

ko3 dunrentom Tperus” uinn "MU3yuenue
JBUKEHMS TPy3a Ha BaJly C TpEHUEM"

31 Henensa

153

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue ycioBUA paBHOBECHS
TBEPOrO TeJa, UMEIOIIETO OCh BPaLICHUS"
win "KoHCTpynpoBaHie KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue

YCTOMYMBOCTHU TBEPAOTO TEJIA, UMEIOIIETO

31 Henensa




154

mIomaab onopsl"

Pu3N4eCKuil IPAKTUKYM 110 TEME
"H3MepeHune uMItysbca Tesia mno
TOpMO3HOMY IyTH" niu "M3mepeHue cuiibl
TATH, CKOPOCTH MOJAEIH IEKTPOMOOUIIS U
MOIIHOCTH cuJibl TATK" WK "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPU yIIPYyroMm B3aumoiencTeun"
win "M3MepeHrie KHHETUYECKOM SHEprun
TeJa 10 TOPMO3HOMY ITyTH"

31 Henens

155

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHne n30TepMHUYECKOTO Mpoliecca
(peKOMEeH/1I0BaHO HUCIIOIb30BaHHE
uudposoit 1adoparopun)" win "Usyuenue
M30X0pHOro npouecca” uim "HU3ydenne
u3o0apHoro npotecca" uimn "llpoBepka
YPaBHEHHUs COCTOSHUA"

31 Henensa

156

157

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenue yaenbHoi TernaoéMkoctu"
i "HccnenoBanue npoliecca OCThIBaHUS
Bemectsa" mwin "McciaeqoBanue
aauabaTtHoro npouecca” unn "M3ydeHue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISPHOTO
B3aUMOJICHCTBUS U TEMITEPATyPhl KUTICHUSI
JKUAKoCTER"

Pu3nYeCKUu IPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HCTIapeHUs
xuakocrei" win "M3mepenue yaenbHOU

32 "Henensa

32 Henensa




TEIUIOTHI TIaBieHus JbAa" win "M3yuenne
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/yXa 1 OLIEHKA Macchl IapoOB B
nomemnieHun". smepenue koddduimenrta
MOBEPXHOCTHOTO HATSKEHUS

158

159

160

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” nim "Mzydenue
MPOTEKaHUs TOKA B LIETIH, COAepIKaIIeh
KoHjeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HANIPSDKEHUs) PU
MIOCJIEZI0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pesuctopoB" mnu "M3Mepenue yneapHoro
COIPOTHBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
OT HaIPSHKEHUS IS JIAaMITbl HAKJIMBaHUS "'

Pu3NYeCKU IPAKTUKYM I10 TEME
"Habmroienue snexktTponusa’ uiu
"M3mepenue 3apsiia OTHOBAJIEHTHOIO
noHa" uimu "MccnenosaHue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” uiaun "CHATHE BOJBT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa’

32 "Henensa

32 uenens

32 Henensa

161

PesepBHeiit ypok. O6001ICHHE U

33 Henensa

bubnunoreka LIOK




cUCTEMAaTH3alNA 3HAaHU 110 TEME
"Kuuemaruka"

PesepBHbIil ypok. O0001ICHHE U

https://m.edsoo.ru/7f41bf72

bu6nmmoreka [IOK

162 CHUCTEMAaTH3als 3HAHUH 110 TEME 33 wegens | https://m.edsoo.ru/7f41bf72
"Ilnaamuka"
PesepBublit ypok. O0o0mIeHnE 1 Bu6muoteka [JOK

163 cucTeMaTu3alus 3Hanui no teme "CraTuka 33 wegens | https://m.edsoo.ru/7f41bf72
TBEpAOro tena"
Peseprublit ypok. O6o0mIeHNE U Bbu6mmotreka [JOK

164 cUCTEMATHU3AIMA 3HAHUN 110 TeMe ""3aKOHEI 33 Hemena | https://m.edsoo.ru/7f41bf72
COXpaHEHHUs B MeXaHHKe"
PesepBuslit ypok. O60011eHNE U bu6nunorexa LIOK

165 cucreMarusanysa 3Hagui 1o treme "OCHOBEI 33 menens | https://m.edsoo.ru/7f41bf72
MOJIEKYJIIPHO-KHHETUYECKOU Teopun"
PesepBHblit ypok. O0001IEHNE U bubmuoreka [IOK

166 CHCTEMAaTHU3alMs 3HAaHUH 110 TEME 34 wenens | https://m.edsoo.ru/7f41bf72
"TepmonuHamuka. TeniaoBble MalIUHbL"
PesepsHblit ypok. O60011eHMEe U bubmmnoreka HOK
CHCTEMaTHU3allus 3HaHUH 110 TeEME https://m.edsoo.ru/7f41bf72

167 " 34 menens

ArperaTHble COCTOSIHHSI BEILIECTBA.

®dazoBble Iepexoas”
PesepBublit ypok. O60011eHNEe U bu6muoreka [JOK

168 CcHCTeMATH3aIMsl 3HAHUH 110 TEME 34 wenens | https://m.edsoo.ru/7f41bf72
"Onexrpuueckoe nomue"
PesepBublit ypok. O60011eHNEe U bu6muoreka [JOK

169 CHCTeMaTH3aIlMsl 3HAHUI 110 TEME 34 wenenst | https://m.edsoo.ru/7f41bf72
"IToCTOAHHBIN NEKTPUUECKUN TOK"

170 PesepBHelit ypok. O600IICHHE U 34 wenenss = bubmmorexa [{OK




cucTeMatusanys 3HaHui mo reMme "Toku B https://m.edsoo.ru/7f41bf72
pa3iIMyHbIX cpegax”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 170 8 16



11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
B3aumMoneiicTBre NOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE 1oJe. 1 1 Henens
['mnore3a Amnepa
Bekrop maruuTtHO# nHaykuuu. [IpuHnun
2 CYINEpIIO3UIIMY MarHUTHBIX MoJel. JInnuu 1 1 Henens
MarHUTHOM MHIYKLIIUU
MarHuTHO€ 110Jie IPOBOJHUKA C TOKOM.
3 1 1 venens
OnbIT OpcTena
Cuna Amnepa, €€ HanpaBJIeHUE U MOAYIb 1 1 Henens
5 Pemenue 3amau 1 1 Henmenst
[Ipumenenue 3akoHa Amnepa.
6 1 2 Henmens
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHna, e€ HanrpaBJIeHUE U MOJYJIb.
7 JIBrKeHne 3apsyKEeHHON 4acTHIIbI B 1 2 Hepens
OJIHOPO/IHOM MarHUTHOM I10JIe
8 Pemenue 3amau 1 2 Henens
9 Pa6ota cuel Jlopeniia 1 2 Hepens
10 Pemenue 3amau 1 2 Henens
MarauTHOE II0JIE B BEIIECTBE.
11 1 3 Henens
®deppoMarHeTUkH, rnapa- u AuaMarHeTHKU
OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.
12 1 3 Henens

[Ipumenenne GpeppomMarHeTHKOB




13 Pemrenue 3agaud mo reMme "MarautHoe 1osne" 3 Henens

14 Pemtenue 3amau mo treme "MaruurtHoe moie" 3 Henmens
SBneHne AIEKTPOMArHUTHON UHIYKITUH.

15 . 3 Henmens
[ToTok BeKTOpa MATHUTHOW WHAYKIIUU

16 OJ1C uHAyKIMH 4 Hepens
3aKO0H 3JIEKTPOMArHUTHON MHIYKIINH

17 o p YK 4 genens

apanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko 4 Henenst
OJIC uHAYKIMY B ABUKYIIUXCS

19 4 genens
MIPOBOHUKAX

20 Pemenue 3amau 4 genmens

21 [IpaBuio Jlenna 5 Henens
NunykrtusHocTh. KaTyiika HHIYKTUBHOCTHA

22 YK ym YK 5 "Henens
B I[ENHA IOCTOSTHHOTO TOKA
SIBnenne camonuayknuu. DJ1C

23 YK A 5 "Henens
CaMOWHYKIIHH
DHeprus MarHATHOTO TIOJIS KATYIITKU C

24 5 Henens
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau 5 Henens
O00011IeHIE U CUCTEMATHU3AaIMsl 3HAHUN 110

26 " " 6 Henens
TeMe "DIeKTpoInHAMUKA
KonrpomnsHas padora 110 TemMe

27 " R p " 6 Henens

DIIEeKTPOIMHAMUKA
73 Komnebarensuas cucrema. CBOOOIHEIE 6
Henes

KoJiebanus1. ['apMoHnYecKre KoaeOaHus
Kunematnueckoe U TUHAMHUYECKOE

29 6 Henens

OIHUCaHME KOJIeOaTEIbHBIX ,Z[BI/I)KeHI/Iﬁ




DHepreTudeckoe onucanue. BoiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHHYECKUX

30 N 6 Hemens
KoJe0aHui U3 UX SHEPTreTHIECKOTO U
KMHEMATHYECKOTO OIUCAHUS

31 Awmrutatynaa u dasza konebanuit 7 wenens
[lepuon u yacrora konebanuid. [lepron
MaJIBIX CBOOOIHEIX KOJIEOAHUI

32 MareMaTtuueckoro mastHuka. [lepuos 7 Hexens
CBOOOIHBIX KOJIEOaHUN TPY>KMHHOTO
MasgTHHKA
3aryxaromue Konebanus. BeiHyX/1eHHbIC

33 7 Henens
kosaebanus. Pe3onanc

34 ABTOKOIE0AHNS 7 Hepend

35 Pemenne 3amau 7 Henens
Ypok-koupepenuus "MexaHn4ueckue

36 " 8 Henmens
KOJIe0aHUs B My3BIKAJIbHBIX HHCTPYMEHTAX

37 O0001IeHrEe U CUCTEMATH3AIMs 3HAHUN 110 o

Henens

TeMe "MexaHnndeckue koiedanus"
DNeKTpOMarHUTHBIE KOJICOaHUsI.

38 N 8 Hemens
KonebaTtenbHbIi KOHTYD
®opmyina Tomcona. CBsSI3b aMITUTYIbI

39 3apsiga KOHJIEHCAaTOpa ¢ aMIUTUTYI0M CHIIBI 8 Hexens
TOKa B K0JIEOATeIbHOM KOHTYpE
3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM

40 8 Henens
KoJe0aTeIbHOM KOHTYpE
3aTyxaromue dJIeKTPOMarHuTHBIS

41 KoseOaHus. BeiHYy X /IeHHBIC 9 menens

OJICKTPOMArHMuTHBIC KoebaHus




[Tepemennsblii Tok. Pe3uctop u kKoHaeHcaTop

42 9 menens
B I[EMTU TIEPEMEHHOT0 TOKa
Karymika "HIyKTUBHOCTH B IIETTH

43 9 nenens
MePEMEHHOTO TOKa
3akon OMa 1st JIEKTPUYECKOH 1Ienu

44 9 negens
MEPEMEHHOT0 TOKa
MOIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUINTYIHOE U AEUCTBYIOLEE 3HAUYCHUE 9 Henens
CHWJIBI TOKA U HATIPSDKEHUS

46 Pe3onaHc B aieKTpUUecKoi 1enu 10 Henens

47 Pemenne 3amau 10 Henens
NneansHbIif TpanchopmaTop.

48 [Ipou3BoCTBO, MEpeaya U MOTPEOICHHE 10 Hemens
ANEKTPUYECKON SHEPTUU
DKOJOTHYECKHE PUCKU TPU MTPOU3BOJICTBE

49 anekTpodHepruu. KynbTypa ucnoiab3oBaHus 10 Hepens
ANEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU

50 Pemenne 3amau 10 vepens

51 Pemenue 3amau 11 Henens

57 O00011IeHNE U CHCTEMATH3alisl 3HAHUH 110 "

Henes

TeMe "DIIeKTpOMarHUTHbIE KosieOaHus "
MexaHn4eckne BOIHBI. XapaKTepUCTUKHU

53 11 Henens
MEXaHNYECKUX BOJH

54 CBolCTBa MEXaHUYECKUX BOIH 11 Henens

55 3ByK. XapaKTepUCTUKH 3ByKa 11 Henens
Wudpa3syk u ynprpa3Byk. LllymoBoe

56 12 Henens

3arps3HEHHE OKPYKAIOIIEH CpeIbl




57

58

Pemrenue 3anau

QHGKTpOMaFHI/ITHBIe BOJIHEI. I/IsnyquI/Ie
SJICKTPOMArduTHBIX BOJIH

12 Hepensa

12 nenens

59

60

61

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne PEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHI_II/IHBI paauoOCBA3U U TCICBUACHUS.

Paguonokanus. aﬂeKTpOMaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

12 Hepensa

12 nenens

13 menens

62

KonTponbnas padora o teme "Konebanus
Y BOJIHBI"

13 menens

63

64

CaerT. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

Pemenue 3aga4d Ha IMPUMCHCHHUEC 3dKOHA
HpHMOHHHeﬁHOFO pacnnpoCTpaHCHUs CBETa

13 uenens

13 menens

65

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

13 menens

66

[Ipenomiienue cBeTa. AGCOMIOTHBIN U

OTHOCUTEIBHEIN MMOKa3aTeIlh MMpECIOMIICHUS.

[TonHOE BHYTpEHHEE OTpa’KEHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs

14 nenens

67

68

Perienue 3a1a4 Ha MPUMEHEHUE 3aKOHOB
OTpaXCHUSA U MPEIIOMIICHHA CBETA

Xon ydent B mpusMe. Jlucnepeus cBera.
CnoxHbIN cocTaB Oenoro ceera. LBet

14 nenens

14 menens




JIunzpl. DoKyCcHOE pacCTOSTHUE U

69 14 wenmens
OTITUYECKAs CHJIA JIMH3BI
[TocTpoenue n300pakeHUI B JIMH3aX U UX

70 14 uenens
cUCTeMax. Y BeJIMYCHHE JTMH3bI
Pemenue 3agau Ha noctpoeHue

71 M300pakeHMi, TOTY4aeMBbIX C TOMOILBIO 15 menens
JIUH3

72 I';1a3 kak onrtuyeckas cucrema 15 nenens
Pemenue 3anay. [Ipenensl npuMEeHUMOCTH

73 . 15 nenens
reOMETPUUYECKOI ONTUKU

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS 15 Henmens

75 Jucnepcus cera 15 nenens

76 HNurtepdepennius ceeta 16 nenens
KorepenTHbie UCTOYHUKU. Y CIOBHS

77 16 nenens
HaOII0/IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amau 16 Hemenst

79 [Ipumenenue nuTeppepeHun 16 Henens

80 Hudpaxius ceera 16 Hemenst
JudpakionHas pemeTka. Y cioBue

81 17 nenens
HAOJTIOICHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3anau 17 venens
[ToniepeYHOCTH CBETOBBIX BOJIH.

83 17 nenens
[Tonspuszanusa ceera

84 Pewrenue 3amau 17 venens

85 CBeToBbI€ ABJIEHUS B IPUPOJIE 17 nenens
O0600611eHre U cucTeMaTU3alus 3HaHUu# 110

86 18 Henens

TeMme "Ontuka"




87 Kontponbnas padota nmo teme «OnTuKa» 1 18 nenmens
['paHuUIBI MPUMEHHUMOCTH KJIACCUYCCKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKHU U 1 18 Henens
MIPUHIIMIT OTHOCUTEJIbHOCTH
ITocTynatel cieruanbHOU TEOPUU
89 1 18 nenmens
OTHOCUTEITbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBAL.
[IpeoOpazoBanus Jlopenma. YcinoBue
90 NpUIMHHOCTH. OTHOCUTEIHHOCTD 1 18 Henens
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHHU U
COKpAIlEHHUE JIJTUHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
91 1 19 menmens
JACTHIIBI
CBsi3b Macchl C SHEpPTUel U UMITYJIHCOM
92 . p y 1 19 Henens
PENATUBUCTCKON YaCTUIIBI. DHEPTHsl TOKOS
93 PaBHOBecHOE TEII0BOE U3ITyYEeHHE 1 19 Henens
94 3akoH cmenieHus: Buna 1 19 Henens
95 ['unoteza M. Ilnanka o kBanTax. ®oTOHBI 1 19 Henens
96 DHeprust 1 UMIyJIbC POTOHA 1 20 Henens
®oroaddext. OnbiTe A. I'. CTonerona.
97 1 20 nenmens
3akonbl poTtorddexTa
VYpasuenue DitHiuTeiHa 11 poTosaddexra.
98 " " 1 20 Henens
Kpacnas rpanuna" ¢porosddexra
99 JaBnenue ceera. OnwiThel [1. H. JIeOenena 1 20 Henens
100 BoimoBbIe CBOMCTBA YaCTHIL 1 20 menens
Bounsl ne bporina. /InuHa BosiHbIL 1e
101 Bpoiins u pa3mepsl 00J1aCTH JTOKATH3AIHH 1 21 venens

JBHKYILEHUCS YaCTULIBI




102 KopnyckyiisipHO-BOJIHOBOM yanu3m 21 nenens

103 Judpakius 37eKTPOHOB Ha KpUCTAIIAX 21 venens
Cnenuduka u3MepeHUu B MUKPOMUPE.

104 CooTHo1IeHus1 HeonpeAeaEHHOCTEN 21 nenens
Ieiizenbepra

105 Pemenue rpadguveckux 3amau 21 nenens

106 Pemenue pacu€THbix 3a1a4 22 uenens
KonTponbHas pabota no temam: "OCHOBBI

107 CTO", "KopmycKyJsspHO-BOJIHOBOU 22 nenens
nyanuzm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. 22 wenens
[Inanerapnas mozgens atoma Pesepdopna

109 [Toctynater bopa 22 uenens

110 Bunel ciektpoB. CiekTp ypoBHEHN dHEprun 22 wenens
aToMa BOJIOpoAa

11 CrioHTaHHOE U BBIHYKJEHHOE U3TyUCHHE 23 nenens
cBeTa

112 Jlazep 23 nenens
Hyxnonnas monens siipa I'eitsenOepra-

113 MBaHeHKo. 3aps1 1 MacCOBOE YUCIIO SApa. 23 nenens
N3oTonel. PagnoakTuBHOCTH
3aKoH paJiM0aKTUBHOTO pacnajaa. CBoicTBa

114 HMOHU3UPYIOLIETO U3ITy4eHUs. BiusHue 23 nenens
PaINOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprus CBSI3U HYKJIIOHOB B siipe. S nepHbie

115 cunbl. Jledekt Macchl siapa. SnepHbie 23 nenens

peakuuu. Snepusie peakTopsl. [IpodieMsr




116

117

118

YIIPaBJIIEMOr0 TEPMOSAEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTUKU

MeTozbl perucTpaniu 1 ucciae10BaHus
3JIEMEHTapHbIX YacTull. OyHaaMeHTaIbHbIE
B3aUMOJIeHCTBUsL. bapuoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtangapTHOM
Mojenu. KBapk-IitooHHas MOJEIb alpOHOB

®dusuka 3a npeaenamu CTaHaapTHOU
moaenu. TémHasa maTepust U TEMHAS
sHeprus. EquHcTBO (DM3HMYEeCKOM KapTHHBI
Mupa

DTanbl pa3BUTHSL aCTPOHOMUU. 3HAYCHUE
aCTPOHOMUU

24 "enensa

24 nenens

24 uenens

119

[TpruMeHNMOCTH 3aKOHOB (PH3UKH IS
0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHUX
HCCIIEN0BAHUMN

24 wenens

120

CoBpeMeHHbIE ONITUYECKUE TEJIECKOTIbI,
paaMoTENECKOIIbl, BHEATMOC(EepHas
aCTpPOHOMHUS

24 wenens

121

122

Bun 3Bé3an0ro Heb6a. Co3Besnus, sspKkue
3BE3/IBI, IIAHETHI, UX BUAUMOE IBYDKEHUE
Conneunas cucrema. Connne. ConHeunast
akTUBHOCTb. McTounuk sHeprun CosHia u
3BE3]

25 Henens

25 genens

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
Juarpamma "crnieKTpanabHbIN Ki1acc —

25 Henens




124

CBETUMOCTE"

3BC3I[BI IJIaBHOM II0CIEA0BATEILHOCTU

25 nenens

125

126

127

Buytpennee crpoenue 38€371. CoBpeMEHHBIE
MIPEACTABIICHUS O IIPOUCXOKICHUU U
sBositony CosHIa U 3BE37. DTalbl )KU3HU
3BE3 ]

Mnineunsiii [1yTe — Hama ['anaktuka. Tunsl
rajyiakTuk. YEpHbIE ABIPHI B S/Ipax rajJakTUK
Bcenennas. Pacuinpenue Beenennoit. 3akoH
Xab6ua. Teopust bonbiioro B3peiBa.
PenukToBOe n3nyyenue

25 "Henensa

26 Henensa

26 Henens

128

MacmraGHast cTpykTypa Beenennoii.
MeraranakTuka

26 Henens

129

130

131

132

Hepeménnslie npo0iaeMbl aCTpOHOMUHT

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccneqoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' WJIH
"WccnenoBanue CBOMCTB
¢deppomaruetrkos" winu "HccnenoBanue
JIEHCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue cunbpl AMnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKa"
i "OnpeneneHne MarHuTHOM MHYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa”

@u3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS

26 Henens

26 Henens

27 nenens

27 Henend




133

134

135

3JIEKTPOMArHUTHON MHIYKIIMHU'" WIIH
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTrO Iojs"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBaHue siBJICHUS CAaMOUHIYKIIMK"
nu "COopKa MOJIEIH SJIEKTPOMAarHUTHOTO
reHeparopa"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3mepenue neprojia CBOOOTHBIX
KoJ1e0aHU{ HUTSIHOTO U MPY>KUHHOTO
MasTHHKOB"

@uU3NYECKU IPAKTUKYM 110 TEME

"[IpeobpazoBanue SHEPTUU B MPY>KUHHOM
MasTHHKE"

27 "Henensa

27 nenensd

27 wenens

136

@uU3NYECKU NPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepe3
OCIeA0BaTEILHO COCAUHEHHDBIC
KOHJIEHCATOP, KaTyLIKY U PE3UCTOp" i
"HUccnenoBanue paboOThl HCTOYHUKOB CBETA
B LIETIH IEPEMEHHOI0 TOKa"

28 Henens

137

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3BYKOBOM BOJIHBI"

28 Henens

138

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenune nokasareiis MpenoMIIeHUs
crexna" win "llonydenue n3o6pakeHus B
CUCTEME U3 INTOCKOTO 3epKaJia U JIUH3bI"

28 Henens

139

@u3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe

28 Henend




140

141

142

143

KUIKUX JUH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOITIX
nuH3"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, nHTephepeHInn
Y noJisipu3anuu cpera'

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMNyJabca U SHEPTUU
penATUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nose)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBe ucciefoBanus Gporordpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/]] OT HaNpsKeHus"

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue CIeKTpa pa3pexeHHOro
aTOMapHOI0 BOAOPOJA U U3MEPEHUE
nocrostHHOM Punbepra"

28 Henensa

29 genens

29 genens

29 genens

144

Pu3nYeCKUil IPAKTUKYM IO TEME
"HccnenoBanue paanoakTUBHOTO (hOHA C
MCIOJIb30BaHUEM JI03UMETpa" Win
"N3y4yenHne noraomieHus 6era-4acTuil
aJlfoMUHHEM"

29 genens

145

@u3nYeCKUil IPAKTUKYM IO TEME
"HaOmronenus 3BE€31HOr0 HeOa
HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM
KOMIIBIOTEPHBIX NPUIIOKEHUH IS

29 menens




OTIpe/IeIICHUS TTOJIOKEHUS HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moxyapus 1 sipkue
3B&3161" uau "HaOmrogeHus B TEJIECKOI
JIyHbI, TUIaHET, TYMAHHOCTEW U 3BE3IHBIX
CKOILICHH"

146

O000111eHrE U CHCTEMATHU3aLNS 3HAHUIA.
Ponb pusuku u actpoHOMUM B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COIIMAIIEHOW M 3TUYECKOH chepax
JEATEILHOCTH YeI0OBEKa

30 nenens

147

148

O06o0muIeHne 1 cucTeMaTH3aIys 3HaHUH.
Poib 1 MecTO GU3MKK ¥ ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O06o001IeHNEe U CHCTEMATH3alNs 3HAHUH.
Ponpb pusmueckoit Teopun B popMupoBaHUN
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE
MUpa, MEeCTO (PU3UIECKON KapTHHBI MUPA B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPUPOJIC

30 Henensg

30 menens

149

150

O0001IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 110
Teme "Kunemaruka"

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 110
Tteme "Kunematuka"

30 nenens

30 menens

151

O0001IeHre 1 cUCTEMAaTH3aMs 3HAHUH 110
teme "JIluHamuka"

31 genens

152

O00011IeHIE U CUCTEMATHU3AIMs] 3HAHUN 110
teme "Cratnka TBepaoro tema"

31 wenens




153

154

O06001IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE"

O06001IeHre U cucTEMaTU3aIKs 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

31 Hepensa

31 nenens

155

O000111eH1E U CUCTEMATHU3AIMs 3HAHUN 110
teme "Tepmoannamuka. TeroBbie
MalIuHb"

31 menens

156

157

158

O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble nepexobl"

O06o0061eHre U cucTeMaTu3alus 3HaHu#| 10
Teme "DnekTpuueckoe moie"

O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
teMe "[1oCTOSHHBIN 2IeKTpUUECKU TOK"

32 Henensd

32 Henensd

32 wenens

159

160

161

O060061eHne U cucTeMaTU3alus 3HaHu# 10
teMe "Toku B pa3nnyHbIX cpeaax”

O00011IeHEe ¥ cUCTEMAaTH3alU 3HAHUI 110
TeMe "Marautaoe noie"

PesepBHelit ypok. O6001ICHNE 1
CHCTEMATH3allMs 3HAHUH 110 TEME
"JJIeKTpOMarHuTHas UHIyKIus"

32 wenens

32 "enens

33 mexens

162

PeseprubIil ypok. O60061eHIE 1
CHCTEMATH3AaINA 3HAHUH 10 TEME
"Mexannyeckue konedanus"

33 mexens

163

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3allusl 3HaHUM 10 TeMe
"DJIeKTpOMarHuTHEIE KoeOanus"

33 meneng




164

165

166

PeszepBubIil ypok. O60011IeHIE 1
crCcTeMaTHU3alus 3HaHUH 110 TeMe
"MexaHUUYeCKue U 3JEKTPOMAarHUTHbBIE
BOJIHBI"

PeszepBHbIil ypok. O6001cHIE 1
cucTeMaTusanus 3Hagui mo teme "Ontuka"
PesepBHeIil ypok. O000IICHHE 1

cucTeMaTu3anus 3HaHUH 1Mo TeMe "OCHOBEI
CcTO"

33 Hepensa

33 Hegensa

34 uenens

167

PesepBHeIil ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HAaHHUA TI0 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayann3m"

34 uenens

168

169

170

PesepBHeIil ypok. O000IICHHE 1
cUCTEMAaTH3ansI 3HaHUH 110 Teme "dusuka
aroma"

PezepBHblit ypok. O6o011eHUE U
CHCTeMaTH3alus 3HaHuH 1o TeMme "du3unka
ATOMHOTO sI/Ipa U JIEMEHTapHBIX YacTuilr"

PesepBHrlit ypok. O60011IeHNE 1

cucTeMaTHU3alus 3HaHUH 1o Teme
"OnemMeHTh! acTpodu3uku”

34 uenens

34 uenens

34 wenens

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 knmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3marensctBO «lIpocBemienre»

» duzuka. MonexkymnsapHas pusuka. Tepmonnnamuka, 10 kinace/ Mskures I'.41.,
CunsixoB A.3., O0IIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'.41., Cunsikos A.3.,
OO011ecTBO C OTPAaHUUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3maTenscTBO «IIpocBerieHne»

» ®usuka. Konebanus v Boassl, 11 xnace/ Msaknmes I'.41., Cuasgkos A.3.,
OO011ecTBO C OTPAaHUUECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBerieHne»

» Guzuka. Ontuka. KBantosas ¢usuka, 11 xknace/ Mskumes I'.5., Cunsikos A.3.,
OO6111eCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3aatenbctBo «IIpocBemenner

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®wusuka. 3agaunuk 10-11 kimaccer / A.IL.PeimkeBuy, M3narensctBo "Ipoda”
®uzuka. 10-11. Jlunaktuueckue marepuansl. / Mapon A.E., Mapon E.A.,

NznarensctBo "Ipoda"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://reshuege.ru/

www.fizportal.ru

https://www.yaklass.ru




https://onliskill.ru/lesson/index/fizika
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
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