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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ ®deneparuy,  peadu3yOIMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzyuyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS IMO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOIMMBI MJid MPOAODKEHHS OOpa3oBaHUS B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

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

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o Qu3uKe HMEET NPHUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/JOB K TMpenojiaBaHuio (U3MKU Ha YrIyOJN€HHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoieM mupe. LLIkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yoIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHne (U3UYECKUX 3HAHUN OMPENSIIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
Ps UAEH, KOTOPBIE MOKHO pacCMaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOCHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBarorcss Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX 9SKOJOTHYECKHUM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

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



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHHUYECKHE ONBITHl MPU HM3YYCHUH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM U3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKUX MPAKTHYCCKUAX PAOOT OCYIIECTBIISICTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UYCCKUX BEITUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (PU3WUYECKOU MOJENbIO, MO3BOJISIONINE MPUMEHSTh
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKux SBICHUN U MPOIIECCOB B OKPYKAIOUIEH KU3HH, TpeOyrolme BhIOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus TOJDKEH U3ydaThCs B YCIOBHIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHU.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTopHOTO O0OPYNOBaHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyJalomuxcsi K HaydHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3yUYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

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

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (pU3uKu Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUM MTPUMEHSTh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHHE
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCIE 3ajay
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSATEHHOTO TIUIAHUPOBAHUST W TIPOBEIACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

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



pa3BuUTHE HHTEpeca K chepaM npodeccuoHANbHON JesTENbHOCTH, CBSI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI 10 CIENHUATHLHOCTAM (PU3HKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpaMme MO (U3MKE MepeyeHb Ja0OpaTOPHBIX WU
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA IO3HAHUSA NPUPOABI.

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

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

Criocobbl  u3MepeHus: (U3MUECKUX BEIMYMH (aHANOTOBbIE W LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, HWACAIbHBIA Ta3, TOYECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxkcnepumenm, nadopamopruie padomul, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

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

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHON TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKeHME. J[BHKEHHME  MaTepUallbHOM TOYKHA 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHapsAOB, LEMHbIE, IIeCTepEHYATble W PEMEHHBIE Mepeaayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia U N3BMEpEeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3ydenne nABUXKEHUSI Tella, OpPOILIEHHOTO TOpU3OHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHojia OOpalieHus KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguyeckod IMMUPOTHL. JIBUXKEHHE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

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

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHME  PABHOACHCTBYIOIIEW  MOPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3bI O HE3aBHUCHUMOCTH BPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

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

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teno. llocTymarenbHOoe W BpamlaTeNbHOE IBUKCHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PAaBHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruanibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnIMaNbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHnmManbHas sHeprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThst KoCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOU YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13p a0COMIOTHON TEMIEPaTypbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.

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

N3yueHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaHHE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTO Mporiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUS BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boruucienue paboThl 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHas H  MOJIIPHAs
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BAHUA TEIUIOBBIX JBUTaTenen. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanne aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KuIleHWe. Y IelbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

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

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedhopmariuii.

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

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHruecKkue YCTpOMCTBA W  TEXHOJOTMYECKHE TMPOIECCHI:  KHUJIKHUE
KPUCTAJLTbI, COBPEMEHHBIE MAaTEpUAIbI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHUs BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3MmepeHne yaenbHOM TEMIOTHI MJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUS DJIEKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE DIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOTO, Tak H
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HaNpsHKEHHOCTH JTHX TOJIEH U
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: 3JIEKTPOCKOTI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanubslil 31eKmMpuiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS UL PE3UCTOPAa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne IJC. KopoTkoe 3aMbIKaHHE TaIbBAHHYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

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

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCMMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

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



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuii TOK B ra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (OTOAUOMA, CBETOJNUOM, TalbBaHWKA, padUHUPOBAHUE MEJIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsa ¥ IPOBOJIUMOCTb BO3yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTHUBIIEHHS — TEPMOPE3UCTOpAa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEJbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3UUECKUX BEJTMYMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHue CcUCTeMbl ypaBHeHM. JluHeitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLIMAIS, TallbBAHUKA, SICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLMU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IOJ[yYEHHUS COBPEMEHHBIX MaTepuaioB, B TOM YHCJI€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBre TOCTOSHHBIX MArHUTOB UM INPOBOJHUKOB C  TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cunia Amnepa, e€ HanpaBJIEHUE U MOy JIb.

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

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



TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUEC TIIPOHCCCHI: IIPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpauuu.

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

Kaptrna nuHUN MarHMTHOW MHIYKIIMU TOJISI ITMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanne N€MCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuMM Dapajnes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I]C caMOUMHAYKIINY.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBJeHUS JIEKTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LIEIIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 ONMUCAHUsI TAPMOHUYECKUX KOJIEOaHUN U3 UX IHEPTETHUUECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTteMaTH4eckoro wastHuka. Ilepuos CBOOOMHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckre yCTpoOMCTBA U TEXHOJIOTMYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanune 3aTyXaromux KoiaeOaHuii U 3aBUCUMOCTH TIEpUOa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

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

W3yuyenue NBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
uaeanpHOM KoJsiebatenpHOM KoHType. Popmyna TomcoHa. CBsi3p aMIUIMTYZAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

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

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

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO NMEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COECIMHEHHHM pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 MOCIEHOBATEIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUS HMX pacrpocTpaHeHus. llomepeunbie wu
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
U pakius.

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

[ITyMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

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

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

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHEeHuEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nieun,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue otpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanne CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHUE M ONTHYECKass Cujia TOHKOW JIMH3bL. 3aBUCHUMOCTH (POKYCHOIO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHUN TOYKM W OTpe3Ka MPsSIMOil B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM NaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIECKOIa.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpumeHeHue NOISAPOUIOB I U3YUCHUSI MEXaHUUYECKUX HAMPSIKECHUI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
IpUMeEpe KUJTKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS pacCeUBAIOIIUX JIMH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipru3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIyuYeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOrO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OitamreitHa 11t potodrddexra. «KpacHas rpanuiiay Gorosrddekra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWcsa vactuubl. KopmyckylispHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHeUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

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

Tema 2. @u3zuka amoma.

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

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



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBINA
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO0 W3Iy4YEeHUsS. BinsHHE pPaguOaKTHBHOCTH Ha JKUBBIC
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE aCHEKThl PAa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TEéMHas Marepusi U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopmnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

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

Bupa 3Bé3anoro nHeba. Co3Be3gusi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBUKEHHE.

CoJsiHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nHama ['amaktuka. [lonoxenune u nBwxkenue CosiHIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIbHBIC TIOTPEITHOCTH U3MEPEHUHN (DU3NYSCKUX BEITMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTHYECKHWX  pazieiax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « DIEMEHTbI ACTPOHOMHUH U aCTPOPUZUKIY.

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

MexnpeameTrHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
nO3HaHuA: FBICHHUE, HAay4HbId (DAaKT, rumoresa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypaBHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX PUryp u 00bEmMa Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBAasl JMArHOCTMKA B MEIWIMHE, OITUYECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:
-C()OPMHUPOBAHHOCTh TPAKJIAHCKOW MO3UIUU OO0YYaIOIIErocsi Kak aKTUBHOIO M
OTBETCTBEHHOTO YJIEHA POCCUNUCKOr0 OOIIECTBA;
-IIPUHATHE  TPAJAUIMOHHBIX  OOIIEYEIIOBEUECKHX  TYMAaHUCTUYECKUX |
JEMOKPATUYECKNX LIEHHOCTEN;
-TOTOBHOCTb BECTM COBMECTHYKO JEATEIBHOCTh B MHTEPECAX TIPaXTAHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIuy;
-YyMEHHE B3aUMOJICUCTBOBATh C COUUAIIBHBIMUA MHCTUTYTaMHU B COOTBETCTBUM C UX
GyHKIUSIMU ¥ HA3HAYCHUEM;
-TOTOBHOCTH K TYMAHUTAPHOU W BOJIOHTEPCKOU ESITENBHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:
-C()OPMUPOBAHHOCTH POCCUNUCKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;
-[ICHHOCTHOE OTHOLIEHUWE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTHKECHUIM
POCCHIMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
-C()OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;
-CIIOCOOHOCTh OLIGHHMBATh CHUTYalUMI0O M MPUHUMATh OCO3HAHHBIE pEILICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;
-0CO3HAaHME JTUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYLIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:
-3CTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA,
npuUCyIero (GU3n4ecKoil HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:
-UHTEepeC K pa3indHbIM cepaMm npodhecCuOHATBHOU NESITeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3HKONM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynyie mpodeccuu 1 peaTn30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,



-TOTOBHOCTh M CIOCOOHOCTh K OOpPa30BaHMIO M CaMOOOpPa30BaHUIO B 0OJIACTH
(U3UKM HA TPOTSKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCIIUTAHMA:
-C()OPMUPOBAHHOCTh ~ JKOJOTUYECKOW  KYJbTYpPhl, OCO3HAHHE TIJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;
-IUIAHAPOBAHUE W OCYUIECTBJIICHUE ACHUCTBUU B OKPYKAIOWIEH Cpele Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;
-pacCIIMPEHHUE OMbITA NIEITEIBHOCTH IKOJOTMYECKON HAIPABICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKe.

HEHHOCTH HAYYHOI'0 O3HAHMS:
-cOPMHUPOBAHHOCTb  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;
-OCO3HAaHHME LIEHHOCTU HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYCHHUS
(GU3MKK  OCYLIECTBIATH MPOEKTHYI0 M  HCCIENOBATENbCKYIO JEATEIbHOCTb
WHIUBUYaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUYeOHbIE AeiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
-CaMOCTOSITEILHO (DOPMYJIUPOBATh U aKTyaIM3UPOBATH MTPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;
-ONpeAesaTh LENu JCATCIBbHOCTH, 33JaBaTh MApaMETPbl W KPUTEPUU HX
JIOCTUKEHUS,
-BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B PAcCMATPUBAEMBIX (DU3UYECKUX
SIBJICHUSX;
-pa3pabaThiBaTh IUIAH pEIICHUS MOpOoOJIEeMbl ¢ YUYETOM aHaIM3a HMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
-BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3yJhTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJIEICTBUI AEATEIBHOCTH;
-KOOPAMHUPOBATHh M BBIMIOJIHATH PA0OTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
-pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3zoBble ucciaenoBare/ibCKue 1eUCTBUA:
-BJaJICTh HAy4YHOW TEPMHUHOJIOTUEH, KIIOYEBBIMUA TMOHATHUSMA M METOJAMHU
buznuecKoil HayKu;
-BJIaJICTh HaBBIKAMU Yy4e€OHO-HCCIICIOBATEILCKON M TMPOEKTHON JESATEILHOCTH B
o0nacTu (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBLHOMY TOMCKY
METOJ/IOB pelieHusi 3ajad (U3UIECKOTO COJCPKAHUS, MPUMEHEHHUIO Pa3InYHBIX
METOJIOB IO3HAHUS,



-BJIaJIETh BHUJAMHU  JICATEJIBHOCTH IO [OJYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETAlUY, MPeoO0pa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (DU3UKH;
-BBISIBJISITh  IIPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh  3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HaXOAUThb APTYMEHTHI I JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELLICHHUS;
-QaHAJIM3UPOBATH MOJIYYEHHBIE B XOJAE PELICHUS 3aJauyd Pe3yJIbTaThl, KPUTHUYECKH
OLICHMBATh UX JTOCTOBEPHOCTh, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
-CTaBUTb U  (POPMYIMpPOBaTH COOCTBEHHBIE 3a7auyd B  00pa30BaTENIbHOM
JESITEIBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;
-JlaBaTh OLICHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
-yM€Thb NEPEHOCUTh 3HaHHUS 1O (QU3UKE B NPAKTUYECKYIO  0OJacTh
KU3HEIEATEIIbHOCTH;
-yMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00IacTel;
-BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIBHBIE TOJIXO/IbI U PELIEHUS;
-CTaBUTh NPOOJIEMBI U 33]1a4H, IONYCKAIOLINE aJIbTEPHATUBHBIC PEILICHUS.

Pa6ora ¢ unpopmanmeii:
-BJIaJICTh HaBBIKAMM TOJy4YeHHUs] HHPOpMALMM (PU3UUYECKOIO COAEPKAHUSA U3
VCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYUIECTBIISATh IIOMCK, aHaJIW3,
CUCTEMATU3ALMI0 U HHTEpIpEeTauuio MHPOPMALMK Pa3IudHbIX BHIOB U (HopM
MIPE/ICTABIICHHUS;
-OLIEHUBATh IOCTOBEPHOCTH HH(OpPMaLIUY;
-MCTI0JIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pPELIEHUM KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpPraHU3allMOHHBIX 3a1ad C
coOoiecHueM TpeOOBaHUN HSProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHHI,
pecypcocOepexeHus, MPaBOBbIX M AITHYECKUX HOPM, HOPM HH(MOPMALKUOHHOU
0e30I1acHOCTH;
-CO3[1aBaTh TEKCThl (PU3NYECKOTO COAEPKAHUS B Pa3IMUHBbIX (popmarax ¢ yuyérom
Ha3HA4Y€HUs MH(POpPMALMU U 1IEJIEBOM ayIMTOPHUH, BEIOMPAs ONTUMAIbHYIO (OpMy
MIPE/ICTABICHUS U BU3yaIH3al1U.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:
-OCYILIECTBIIATH O0IIEHUE Ha YPOKax (PU3UKU U BO BHEYPOUHOU AESITEIbHOCTH;
-pacno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U CMATYaTh KOH(QIUKTHL;
-pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;
-IIOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW WM WHAWBUIYaJIbHOU
paboTHI;
-BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBHII € y4€TOM O0O0IIHUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



-IPUHAMATh  LEIM  COBMECTHOM  JAESTENbHOCTH,  OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;
-OLICHUBAaTh KAYECTBO CBOETO BKJIAJa M Ka)XJIOr0 YYaCTHHKA KOMaHIbl B OOIIMii
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
-pejjaraTb HOBBIE MPOEKTHI, OLEHUBAaTh MJAEH C [O3ULHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;
-OCYLIECTBIISITh MIO3UTUBHOE CTPATETUUECKOE MTOBEJICHUE B PA3JIUYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.
PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA
Camoopranusauus:
-CaMOCTOATEIBHO OCYILIECTBIISTh I103HABATEIbHYIO JEATEIbHOCTh B 00JIaCTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;
-CaMOCTOSITEJIbHO COCTABIIATH IUJIaH PELICHUs PACUETHBIX W KaYECTBEHHBIX 3a]1ad,
IUIaH BBINOJHEHUS] TMPAKTHYECKOW pPabOThl € YYETOM HMMEIOUIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;
-l1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
-paclupsTh pAMKH y4€OHOr0 NpeIMeTa Ha OCHOBE JIMYHBIX NPEINOUYTCHHI;
-lieNlaTh  OCO3HAHHBIM  BBHIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 34 PEILECHHUE;
-OLIEHUBATh NPUOOPETEHHBIHN OIBIT;
-C0cOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO SPYIUIIUA B 00JIACTH (PUBHKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
-aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;
-BJIaJIETh HABBIKAMHU IO3HABATEJIbHOM pe(IEeKCHM KaK OCO3HAHMS COBEpPILIAEMbIX
JEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIL;
-UCMOJB30BaTh NpUEMBI pedIeKCUU ISl OLICHKUM CUTyallud, BbIOOpa BEPHOIO
peleHns;
-yME€Th OLEHMBATh PUCKA W CBOEBPEMEHHO MPUHHMATh pEUIEHUS IO UX
CHIKEHHIO;
-IIPUHUMATh MOTHUBBI M apPryMEHThl JPYruxX I[IpUd aHaJu3e pe3yJbTaToB
NEATEIIbHOCTH;
-IpUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
-IpUHUMATh MOTHUBBI M AapPryMEHTHl JPYIMX TMpPU aHalu3€ pe3yJbTaToB
JEATEIbHOCTH;



-IPU3HABATh CBOE MPABO U MPABO APYrHX Ha OIIHOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHMS MPOTPAMMBI IO
¢uszuke [ YpPOBHS CpeAHEro oOmero oO0pa3oBaHUS Yy OOyYaroIuxcs
COBEpLIEHCTBYETCS HMOLIMOHAJIbHBIHI UHTEIUIEKT, IpeIoJiararoum
c(pOpMUPOBAHHOCTD:

-CaMOCO3HaHMsI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHA COOCTBEHHOW 3MOILMOHAIBHOU Cephl,
OBITh YBEPEHHBIM B ce0e;

-CaMOpPETYJIMPOBAaHUsA, BKJIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHME, CIIOCOOHOCTh AAaNTHPOBATHCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
-BHYTPCHHEW MOTHBAIIMM, BKIIOYAIOMIEH CTpEMIICHHE K JOCTHIKCHHIO IIETU |
yCHexy, ONTUMHU3M, MHUIMATUBHOCTh, YMEHHUE IEHCTBOBATh, UCXOAS M3 CBOMX
BO3MOKHOCTEH;

-OMIIaTUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh JMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

-COL[MAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTpanBaTh OTHOILEHUS C
JOPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTbh KOH(QIUKTHL.

[NPEAMETHBIE PE3VYJIbTATEI

K xonmy oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOIUXCSI YMEHUM:
-IIOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOIMYECKOU, IKOJOTHYECKOH,
COLIMAJIbHON M ATHUECKOH cepax AesaTeTbHOCTH YelI0BEKa, poJib U MECTO (PU3UKH
B COBPEMEHHOM HAy4yHOM KapTUHE MHpa, 3HAUYECHUE  OIHUCATEIBbHOW,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW ¥ MPOTHOCTHUYECKOW  (DyHKIIHIA
(bu3MYECKO TEOpUM — MEXAHUKH, MOJEKYISPHOW (PU3UKKM U TEPMOJIWHAMHKH,
posib (pusmyeckoit Teopuu B (GHOPMHPOBAHUU TMPEACTABICHUA O (PU3MUECKOU
KapTHUHE MUPA;

-paznuyaTh yCJIOBUS MPUMEHUMOCTH MOJAENEeH (PU3NYECKUX Tel U MPOLECCOB
(sBHeHUIl): HHEpUUATIbHAs CHUCTEMa OTCYéTa, alCOJIIOTHO TBEPAOE TEO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE IaJIeHHE,
abcoJIroTHO ynpyras aedopmariusi, aOCOMIOTHO YNPYroe U abCOMIOTHO HEYNPYroe
CTOJIKHOBEHMS, MOJAEIIN Ta3a, XKUIAKOCTH U TBEPAOrO (KPUCTAIIMYECKOIO) Tea,
WJICAIIBHBIN T'a3, TOUCUHBIN 3apsiJl, OQHOPOJHOE JIEKTPUUECKOE MOJIE;



-pa3nuyaTth ycJIOBUS (TpaHUIlBI, 00JIACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BceoOmui xapaktep (PyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
WCIOJIb30BaHUS YACTHBIX 3aKOHOB;

-aHAJIU3UPOBATh U OOBSCHATh MEXaHUYECKHE MPOILECChl U SIBJICHHUS, UCIOJIb3Ys
OCHOBHBIC TIOJIO)KEHHSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOTO
JIBHDKCHUS, bopmy bl KUHEMAaTHUKHU PaBHOYCKOPEHHOTO JBUKEHUS,
npeoOpa3oBanus [anmmnes uIsi CKOPOCTH W TepeMelieHusi, 3akoHbl HbIoTOHA,
MPUHLNAN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUS HUMIIyJbca M MEXaHUYECKOM DSHEpPruu, CBs3b pabOThl CWIBI C
U3MEHEHUEM MEXAaHWYECKON SHEPIuM, YCIOBUS PABHOBECHUsI TBEPAOIO Tela), MpU
3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAKCHUE 3aKOHOB, YKA3bIBaTh YCJIOBUSA
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anmumnes, BTOporo u
TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXPaHEHHSI MMITYJIbCA M MEXAHUYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

-aHAJIU3UPOBATh M OOBACHATH TEIUIOBBIE MPOIECCHl M SIBICHUS, MCHOJIb3Ys
ocHOBHbIE MOJ0keHUd MKT 1 3aK0HBI MOJIEKYISIPHOM (PUBHKU U TEPMOIUHAMUKH
(CBA3b JaBJICHHS UACATBHOTO ra3a co CpeHed KHHETUUECKON IHEepruei TeraIoBOro
JBH)KCHUSI M KOHIICHTpAIlMEd €ro MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEMIECTBA CO
CpedHEW KUHETHYECKOW JHEPrueu TEIUIOBOTO JABUKEHUS €ro 4YacTUll, CBSA3b
JABJICHUSI HJICAIBHOTO ra3a ¢ KOHLEHTPAMEN MOJEKYJl M €ro TEeMIIEpaTypou,
ypaBHeHHEe MenpaeneeBa—Kiianeipona, mepBbld 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpPaHEHHMS DBHEPruM B TEIUIOBBIX IIpoIleccax), IpU 3TOM HCIOIb30BaTh
MaTeMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaThb YCIOBUS TMPUMEHUMOCTHU
ypaBHeHus1 MeHneneeBa—KnaneipoHna;

-aHAJIU3UPOBATh U OOBSICHATH HJICKTPUUECKHUE SIBJICHUS, HCIOJb3YsI OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI DJIEKTPOJMHAMUKH (3aKOH COXPAHEHUs DJIECKTPUUECKOTO
3apsina, 3akoH KylioHa, MOTEHUHUATBHOCTh 3JIEKTPOCTATHYECKOTO MO, TPUHIMIT
CyNEPHO3ULIUA  AJIEKTPUUYECKUX IOJE€H, TMpU ITOM  yKas3biBasg YyCIIOBHS
MpUMEHUMOCTH 3aKkoHa KyroHa, a Takke NpakTUYECKHM BAXKHBIE COOTHOIICHUS:
3akoHbl OMa JJIsl y4yacTKa LENW U ISl 3aMKHYTOM S3JEKTPUYECKOM 1ENH, 3aKOH
Hxoyns—Jlenua, npaBuia Kupxroda, 3akonst Dapazest 111 2JICKTPOJIN3a);
-ONUCHIBaTh  (PU3MUYECKHE TIPOLECCHl U SBJCHUS, WCIONB3YS BEJIMYWHBI:
MIEPEMELICHNUE, CKOPOCTb, YCKOPEHHE, HUMITyJbC TeEJIa W CUCTEMBbI TEJN, CHUJA,
MOMEHT CHJIbI, JIaBJICHUE, MOTCHIUAJIbHASA DHEPrus, KUHETUYECKas JHEeprus,
MEXaHU4ecKasi 3Heprusi, pabora Cuibl, LIEHTPOCTPEMHUTEILHOE YCKOpPEHHUE, CHUiia
TSXKECTH, CHJIa YOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTh, SHEPTUs B3aUMOJICUCTBUS
Tena ¢ 3eMiéil BOM3U €€ MOBEPXHOCTH, DHEPTHUs yIpyron AedhopMariu mpyKUHbI,
KOJIMYECTBO TEIUIOTHI, A0COJIIOTHAS TeMIlepaTypa Tena, paboTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI SHEPIUsl UJI€aJIbHOTO OJJHOATOMHOIO Ta3a, paboTa HaealIbHOTO Tas3a,



OTHOCUTEJIbHAS BIAXKHOCTh Bo3Ayxa, KIIJ| maeanbHOro TEmaoBOro IBUIaTels;
AIEKTPUYECKOE TMOJIe, HANPSHKEHHOCTh 3JIEKTPUUYECKOTO IOJIsA, HANPSKEHHOCTH
NOJII TOYEYHOTO 3apsja WM 3apsUKEHHOIO IIapa B BaKyyMe€ U B JUAJIEKTPHKE,
NOTEeHIIHAI ANEKTPOCTATUYECKOTO oJI, Pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINAsl ~ CUJla, CHUJIa TOKa, HalpsHKEHUWE, MOIIHOCTh  TOKa,
AIIEKTpUUYECKask EMKOCTb IJIOCKOTO KOHJEHCATOpa, COMPOTUBIIEHUE ydacTKa IEMH C
NOCJIEIOBATENbHBIM M  IMAPAJUICIIbHBIM COEIMHEHHEM PpE3HCTOPOB, SHEPIUs
AIEKTPUUECKOTO MOJIsl KOHAEHCATOpa,;

-OOBSICHATh OCOOEHHOCTH TMpPOTEKaHUsi (U3MUECKUX SIBIICHUNA: MEXaHUYEeCKOe
JBIDKEHUE, TEIUIOBOE [BIKEHHWE YACTHIl BEIECTBa, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOe nBwkeHHE, muddy3us, ucmapeHwe, KUINECHUE U KOHACHCAIHS,
IUIaBJICHUE W KPUCTAJLIM3ALMS, HAIPaBICHHOCTh TEIUIONEpEeAaud, JICKTpU3aIus
T€J, SKBUIIOTEHIUAIBHOCTH IIOBEPXHOCTHU 3aPS’KEHHOTO ITPOBOIHUKA,;

-IIPOBOJUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BETMUMHBI OT APYTOil
C HMCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM, TP 3TOM KOHCTPYHPOBATh yCTaHOBKY,
(UKCUpPOBATh pE3yibTaThl IMOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BUJIE TpapUKOB C YYETOM aOCOJIOTHBIX IOTPEIIHOCTEH H3MEpPEHUH, MIenaTh
BBIBOJIBI 10 pE3yJIbTaTaM MCCIIEIOBAHMS;

-IPOBOJUTh KOCBEHHbIE M3MEpEHUsl (PU3MUECKUX BEIUYMH, IIPU 3TOM BHIOHUpAThH
ONTUMAJIbHBIA METOJ, M3MEpPEHUs, OLEHUBATH AOCOIIOTHBIE M OTHOCUTEIbHBIC
MOTPENIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;

-IIPOBOJAMTHL ONBITBl MO NPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATh
HKCIEPUMEHT, COOMpaTh HSKCHEPUMEHTAIBbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NIOJIyYEHHBIE PE3YJIBTATHI U JI€JIaTh BBIBOJ O CTAaTyCE MPEIOKEHHOMN TUIIOTESBI;
-coO0IaTh MpaBwia OE30MacHOr0 TpyAa MpU MPOBEACHUU HCCIIEIOBaHUN B
paMKax y4yeOHOro SKCIEPUMEHTa, MPAKTUKyMa M y4eOHO-UCCIIEIOBATEIbCKON U
IIPOEKTHOM JEATENIBHOCTH C MCIIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U
71a060paTOPHOTO 000PYIOBAHUS;

-peiiath pacuy€THBIC 3aJauyd C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOM (PU3NuecKoi
MOJICJIbIO: Ha OCHOBAaHMHU aHaIM3a YCIOBUA OOOCHOBBIBATH BHIOOP (PU3MUYECKOU
MOJIeNIM, OTBEYAIoIIe TpeOOoBaHUSAM 3a/layd, NPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (U3MUECKUX TEOpUH TMpPH HUCHOJIb30BAHUU
MaTE€MaTUYECKUX METOJOB pEUIEHHUs 3a7ad, NPOBOAUTH PacyE€Tbl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, aHAJIM3UPOBATH PE3YJIbTATBl U KOPPEKTUPOBATh METObI
peuieHus ¢ y4€TOM NOJYyUYEHHBIX PE3yJIbTaTOB;

-pemiath KayeCTBEHHbIE 3a/ayd, TPeOyroIlMe NPUMEHEHUs 3HAaHUM U3 pPasHbIX
pa3nenoB Kypca (U3MKH, a TakKKe HHTETPAlMM 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PacCyKICHUN
C OMOPOM Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;



-ACTIOJIb30BaTh TEOPETHUUECKUE 3HAHUS [JISi OOBSCHEHUS OCHOBHBIX IPHUHITUIIOB
paboOThl H3MEPHUTENHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTHUECKHIX
IIPOLIECCOB;

-IIPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

-aHAIM3UPOBATh W OIICHWUBATH IIOCIEICTBHsSI OBITOBOM W MPOU3BOACTBEHHOM
JESATEIbHOCTH 4YeJIOBEKa, CBA3aHHOW C (PU3MYECKUMM MpolleccaMH, C MO3ULIUN
HKOJIOTUYECKOM 0e30MacHOCTH, npeJICTaBICHUN 0 palMoHAIbHOM
PUPOIOTIOIH30BAHUN, & TAKKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHXKCHHM HAyKU U
TEXHOJIOTHH /ISl TATbHEUIIIETO PA3BUTHSI YEJIOBEUYECKOTO OOIIECTRA;

-IIPUMEHSTh pa3IMyHble CIOCOObI paboThl ¢ HHpoOpManuer (GU3nYECKOro
COJIepKaHMUsl C MCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHUH,
IpyU 5TOM HCHOJB30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTHH IS
MOUCKa, TepepadOTKU ¢ TPEAbSIBICHUS YYCOHOM U HAYYHO-TIOMYJISIPHOU
nHpopMaIKU, CTPYKTYPUPOBAHUS M WHTEPIpETAlMU HWH(OpMAILNK, MOJTYyYEHHOU
U3  Pa3IMYHbIX HWCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh  IOJy4aeMyIO
UH(OPMAITUIO U OILICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCSI 3HAHUH,
TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA UHPOPMAIIUK;

-IIPOSIBJISITh OPraHU3AIIMOHHBIE W TO3HABATEJIbHBICE YMEHHUS CaMOCTOSITEIHLHOIO
MPUOOPETEHUS] HOBBIX 3HAHUN B MPOIECCE BBITIOTHEHUS MPOEKTHHIX U y4eOHO-
HCCJIEI0BATENbCKUX PadoT;

-paboTaTh B IpyMIe C UCTIOJTHEHUEM Pa3TUYHBIX COIIMAIIBHBIX POJICH, TIJIAHUPOBATh
paboTy TpYIIbI, PAIMOHAIBHO PACIpEAeNiaTh ACATENbHOCTh B HECTAHIAPTHBIX
CUTyalusX, aJCKBAaTHO OIICHUBATh BKJIAJl KaXJOT0 M3 YYaCTHUKOB TPYMIbI B
pelIeHre paccMaTpuBaeMoi IpOOIEMBI;

-MIPOSIBIIATh MOTHBALIMIO K Oyaymed mnpohecCuOHATbHOM NESITEIbHOCTH TI0
CIEIUAIBHOCTIM (DHU3UKO-TEXHUUYECKOTO TIPOQuIIS.

K xoniy oOydenuss B Il knacce mnpenMeTHbIE pPe3yibTaThbl Ha YTriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMECHUIA:

-TIOHUMATh POJIb (PU3UKH B DKOHOMHYECKOM, TEXHOJOTHYECCKOH, COITMAIBLHON M
ATUYECKOU chepax NesITeIHLHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOM
HAy4YHOW KApTUHE MHUpPA, POJIb ACTPOHOMHHU B MPAKTUYECKON JEATEIBLHOCTH
YEJIOBEKA W JAJbHEWIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHHM, 3HAYCHHUE
OMMCATENIbHON, CHUCTEeMATU3UPYIONICH, OOBSICHUTEIBHOW U MPOTHOCTHYECKOM
byHKIMA  (HU3NYECKOM TEOpUHM — DIICKTPOAMHAMUKH, CHEIHATBHOW TEOPUHU
OTHOCHUTEJIbHOCTH, KBAHTOBOM  (U3UKH, poiab (U3UYECKOM TEOpUU B
(bopMHpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM



KapTUHBL MHpPa B O0IIeM psSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJICTABICHUMN O PUPO/IE;

-paznuy4aTh yCIOBUS MPUMEHUMOCTH MOJENEH (PU3NYECKUX Tel U MPOLECCOB
(sBJEHUI): OJHOPOJHOE DJIEKTPUUYECKOE W OJHOPOAHOEC MAarHUTHOE MOJS,
rapMOHUYECKUE KOJIEOaHUs, MAaTEMaTUYECKUN MasiTHUK, UJI€abHbIN MPY>KUHHBIN
MasiTHUK, TapMOHUYECKUE BOJIHBI, UCANbHBIM KOJeOaTeIbHBI KOHTYpP, TOHKAs
JMH3a, MOJZIeJIel aTOMa, aTOMHOTO si/ipa U KBAHTOBOM MOJIENIM CBETA;

-pa3nuyaTh yCIOBUS (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
MOHUMAaTh BCceoOLUI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

-aHaJTU3UPOBaTh W OOBSICHATH DSJICKTPOMArHUTHBIE TMPOLECCHl U SBJICHUS,
UCTIONB3YSl OCHOBHBIE TOJIOKEHUSI W 3aKOHBI AJIEKTPOJAWHAMUKHA W CIIEIHUATBHON
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPAaHEHUs DSJIEKTPUUECKOro 3apsijia, cuiia
Awmrnepa, cuna JlopeHila, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIIMH, MpaBuiio JleHa,
cBs3b DJIC caMOMHOYKIUM B S3JIEMEHTE 3JJIEKTPUYECKOW LEMUA CO CKOPOCTHIO
W3MEHEHHUS CHUJIbl TOKA, IOCTYJAThl CIENUATIbHOW TEOPUH OTHOCHUTEIHHOCTH
DiHIITEIHA);

-aHaJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE IPOLIECCHl U SBICHUS, MCIIONb3Ys
MOJIOKEHUST KBaHTOBOW (pu3uku (ypaBHeHUEe OiHIITEeHHa st ¢doTodrddexra,
IIEPBBIA U BTOPOM NOCTYJIaThl bopa, MPUHIKII COOTHOIIEHUSI HEOIPEIEIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpAHEHHS 3apsAI0BOTO M MACCOBOTO YHCET W DHEPTUHU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTHBHOTO PacCIajia);

-ONUCHIBaTh  (PU3MYECKUE TPOLECChl U  SABJICHUS, HCIHOJB3YyS BEJIUYMHBIL:
HANPsDKEHHOCTD 3JIEKTPUYECKOIrO TMOJIs, MOTEHUUAN 3JIEKTPOCTATUYECKOTO MO,
pa3HOCTh TOTEHIMAJIOB, AJIEKTPOABIDKYIIAS CHJIA, WUHIAYKIMS MArHUTHOTO TIOJIA,
MarHUTHBIM TOTOK, cuia Amnepa, WHAYKTUBHOCTb, OSJCKTPOIBMXKYIIAs CHIIA
CAMOWMHIYKIIMM, JHEPrusi MAarHUTHOIO  TOJii  NPOBOJHUKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTUsl, SHEPTUS OKOsI CBOOOIHOM YaCcTHIIBI,
SHEPrus ¥ UMITYJIbC (HOTOHA, MACCOBOE YMCIIO U 3apsil SApa, JHEPTHS CBSI3U S/APa;
-00BSCHATh OCOOEHHOCTH MPOTEKaHUS! (PU3NYECKUX SIBJICHHUI: 3JEKTPOMArHUTHAS
WHAYKINS, CaMOWHIYKIUS, pPE30HAaHC, WHTEepGEepeHrus BOJH, Iudpaxius,
JTUCTIEpPCHs, TIOJTHOE€ BHYTPEHHEE OTpakeHue, (GOTOINCKTpUIecKuit dPdekT
(pororddexr), ampdha- wu OeTa-pacmagsl  sAAEp, TaMMa-w3IydeHUE SIIEP,
dbuznyecKre MPUHITUIIBI CIEKTPAIEHOTO aHaliu3a U paboTHI Jlazepa;

-OMpeessTh HaIMpaBIeHWe WHIYKIIMA MAarHUTHOTO TOJIS MPOBOJHHKA C TOKOM,
cwibl Amriepa u cuiibl JIopeHiia;

-CTpOUTh H300pa)keHHEe, CO3/1aBaeMOE IJIOCKMM 3€pKajioM, TOHKOW JHMH30U, U
PaCCUHMTHIBATH €TO XapaKTEPUCTUKU;



-IIPUMEHATH OCHOBOIMOJIAraOIINe aCTPOHOMHYECKUE MOHSITHUSI, TEOPUU U 3aKOHBI
JUTSL aHaITM3a U O0BSCHEHUS (PU3UIECKUX MPOIECCOB, MPOUCXOININX B 3BE34aX, B
3BE3IHBIX CHCTEMAaX, B MEXTaJaKTUUECKOW cpeze; JBHXKEHUS HEOECHBIX Tell,
ABOJIIOLIMHM 3BE30 U BeceneHHol;

-MPOBOAWTH  MCCJIEIOBAHWE  3aBUCUMOCTEH  (PU3MYECKUX  BEIUYUH  C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3yIbTATHl TMOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYWH B
BUJIe TpapUKOB C Y4€TOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEHHM, NenaTh
BBIBO/IbI 10 PE3YJIbTATaM UCCIEIOBAHUS;

-IIPOBOANTH KOCBEHHbBIE M3MEPEHMs (PU3MUECKUX BEIUYMH, NMPU 3TOM BBHIOUPATH
ONITUMAJIbHBIA METOJ HW3MEpPEHUs, OIEHWBATh aOCOTIOTHBIE M OTHOCUTEIHHBIC
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

-IIPOBOJIUTh ONBITHI IO MPOBEPKE MPEIJIOKEHHON THUIIOTE3bl: IIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYI0 YCTaHOBKY, aHAJIU3UPOBATh
MOJTyYEHHBIE PE3YJIbTATHI U JCJIaTh BBIBOJ O CTATyCE MPEJI0KEHHON TUIIOTE3bI;
-OMKCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

-coONI0IaTh MpaBwia OE30MacHOr0 TpyAa IMpPU MNPOBEACHUU HCCICIOBaHUN B
paMKax y4yeOHOro JKCHEPHUMEHTa, MPAaKTUKyMa M y4eOHO-UCCIIEIOBATEIbCKON U
MPOEKTHOW JAESATEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIIbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHUS;

-peiiath pacuy€THBIC 3aJauyd C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOM (PU3MUeCcKOi
MOJICNIbIO: Ha OCHOBAaHWW aHaIM3a YCIOBHUS BHIOMpATh (U3UYECKHUE MOJIEIH,
OTBEHAIONIMEe  TpeOOBaHUSM  3a7aud, MPUMEHATH  (QOPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH U TIOCTyJaThl (U3MUECKUX TEOpUM TIPU HCIOIH30BAaHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 3aJad, MPOBOAUTH Pacu€Thl HA OCHOBaHUU
UMEIOIIUXCSL JaHHBIX, aHAJM3UPOBATh PE3YIbTAaThl U KOPPEKTUPOBATH METObI
pelIeHns ¢ YYETOM MOJIYYEHHBIX PE3yJIbTaTOB;

-pemaTh KayeCTBEHHBbIE 3ajaud, TpeOyrolue MPUMEHEHUs] 3HAaHUN M3 Pa3HBIX
pa3nenioB Kypca (U3MKH, a TAKXKE€ WHTETpalldd 3HAHUM U3 JPYTrUx MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA: BBICTPAUBATh JIOTUYECKYIO IEMIOYKY pacCyXIeHUMN
C OMOpOI HA U3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBJICHUS,;
-HCTIONIb30BaTh TEOPETHUUECKUE 3HAHUS IS OOBSCHEHHUS OCHOBHBIX IMPUHITUIIOB
paboThl U3MEPUTENHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTHUYECKHIX
MPOLIECCOB;

-IIPUBOAUTEL TPUMEPHI BKJIaJa POCCUHCKHX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

-aHAIM3UPOBATh U OIICHWUBATH TIOCJIENCTBHUsSI OBITOBOM W MPOU3BOJACTBEHHOM
JIEATEIIBHOCTH YEJIOBEKa, CBS3aHHOW C (PU3MYECKUMM MPOIECCAMM, C TMO3UIUN



DKOJIOTHYECKOHN 0e30MmacHOCTH, IIPEACTABICHAN 0 pPalMOHAIIBHOM
IIPUPOIOIIOIB30BAHUY, & TAKXKE PA3yMHOM MCIOJIb30BAHUM JOCTHKECHUU HAYKU U
TEXHOJIOTHH JJISl TaTbHEUIIIETO Pa3BUTHSI YEJIOBEUYECKOTO OOIIECTRA;

-IIPUMEHSTh pa3lIMyHble CMOCOObI paboThl ¢ uHPOpManuend (HU3NIECKOTO
COJIepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHUH,
Opu 3TOM HCHOJIB30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTUU MJIs
MOMCKa, TMepepadOTKU M MPEIbSBICHUS YYEOHOW M HAYYHO-TOILYJISIPHOU
uH(pOpMaIuU, CTPYKTYPUPOBAHHS W HHTEpHpeTanud UHGOPMAILMH, MOTYyUYEHHON
U3 Pa3IMYHbIX HCTOYHUKOB, KPHUTHUYECKH AaAHAJU3UPOBATH  IOJYy4aEMYIO
uH(OPMAIUIO U OILICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJN3a UCTOYHHKA HH(POPMAIIIH;

-IPOSABJIATH OPraHU3ALMOHHBIE M ITO3HABATEIBHBIE YMEHHS CaMOCTOSATEIBHOTO
IpUOOpETEHUs] HOBBIX 3HAHWM B IPOLIECCE BBIIOJHEHUS MPOEKTHBIX M y4eOHO-
UCCIIEI0BATENbCKUX padoT;

-paboTaTh B IpynIe C UCIOJHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH, NIAHUPOBATh
paboTy TIpyIIibl, PAlMOHAIBHO PACHpPENeNsaTh JAESITENbHOCTh B HECTAHJAPTHBIX
CUTyalusAX, aJEKBAaTHO OLICHMBATH BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYyIIIbl B
pelIeHre paccMaTpuBaeMon POOIIEMB;

-IPOSIBJISITh  MOTUBALMIO K Oyaymied npodeccuoHanbHON AESATENBHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.
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bu6mmoreka [JOK
22 Hurammica 10 https://m.edso00.ru/f16b68d7
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2.4 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 0 httos://m.edsoo.ru/f 1666847
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASLI ®U3UKA U TEPMO/JIMHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK
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Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 DUKTpHIECKOE NOe 24 1 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 httos://m.edsoo.ru/f 1666847
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43 Toxit B pasmiribIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3zaen 5. DU3NYECKUN TIPAKTUKYM
. bubnuorexa [JOK
>1 Dusieckiit IPAKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpeM 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
bu6mmoreka [JOK
21 Mexanurieckie konedanis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.eds00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHuTHbIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859¢f1
Hroro no pazneny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859f1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PU3MYECKUM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCIHH TIPAKCTHiEyM 6 0 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabnble IIpakTuueckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 ®usznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 H03Ha}II)I/I$I HPHUPOIEI pHaGm(I))neHHe u 1 buGnuorexa [IOK
PUPOAXL. https://m.edso0.ru/34c49931
HKCIIEPUMEHT B (hU3HKe
4 CrniocoObl u3mepeHus pU3NIECKux 1 bubmuoteka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHu pruznuecknx 1 bubamorexa LOK
P p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAyYHOM KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JIEATEIbHOCTH JIIOIeH
Mexannueckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmoreka [IOK
MEXaHMYECKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKHU
8 Pannyc-BekTop MaTepualbHON TOYKH, 1 bubnuoreka [JOK



https://m.edsoo.ru/1beef346
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€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IIPpOCKIMHU HA OCH KOOpJAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

o PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCcTei. bubnnorexa [JOK
Pemenue 3anay https://m.edsoo.ru/761d18aa
HepaBHoMmepHOE qBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBU>KEHHUSI C bubnmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JIBm>xeHue tena, OpOIIeHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusonuneiinoe asuxenue. JBrmxenue
110 OKPYKHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEeHHe
16 KoHnTtponbHas pabota 1mo teme bubmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemartuka"

ITepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6nmmoreka [IOK

17 [Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYOIIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.edso0.ru/141d3837
19 BzaumopeiictBue Ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[IpuHnun cynepnosunuu cui. Pemenne
20 3al;an:{a Hp};/IMSHeHI/I: 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOI'O TATOTEHHUS.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM MacChl
99 Cuiia TSKeCTH U yCKOPEHUE bubmuoreka [JOK
CBOOOAHOIrO NaJIeHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX TeN U UX
93 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmmnoreka HOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmuoreka [IOK
25 TpeHusl. [[BUXKEHNE B )KUAKOCTHU U Ta3e € https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPE/BI https://m.edsoo.ru/2ch29676
26 Jasnenue. 'mapoctaTuueckoe bubmuoteka [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOE bubnmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CiioxeHue cuil, MPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYciioBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBeCHs
bubmuoreka [IOK
30 Pemmtenme 3272 https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Tunamuka. CtaTuka TBepAoro tena" https://m.edsoo.ru/9f5a574c
HMitynsc MaTepUalIbHON TOUYKH,
32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cumbl 1 13MEHEHUE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa [IOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT uMITyJIbca MaTepPHATbHON
34 touku. IIpencraBienne o coxpaHeHUn bu6muoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHbIX https://m.edso0.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Pemmerme 3a/127 https://m.edso0o.ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM but6mmoreka [IOK

nepemernieHuu. [ 'papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHne pabOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

bub6nmoreka [IOK

37 A3MEHEHUN KHHETUYECKON DHEPTUU
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIINATBLHEIE
38 cwibl. [loreHnmanesHas sueprus. Bropas Bubmaorexa ITOK
’ prus. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBSA3b
paboThl HEMOTEHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXaHUYECKON DHEPTUU bubnnorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPTrUun
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
40 N E]ZHCHI/IG Bey Hp}J,'IJ'II/I IS UaeanbHOU bubmmorera HOK
p PHY. https://m.edso0.ru/f30f43b6
SKHUJIKOCTH
41 KonTposabHas pabota o Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacrasiieHUI 0 IPUPOJIE
P PP bubnuoreka [TOK
42 teruioTel. OcHoBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddys3usa. bpoyHoBCcKOe NBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUSI U bubnnorexa [IOK
P o1 AAPaKTEp https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEI[ECTBA
Macca 1 pa3Mepsl MOJIEKYIT (ATOMOB).
44 KOJ‘II/ILICC’II“DBO BCIL)I_ICCTBa l_i]OC”E“OHHHaSI) bubmmorexa TIOK
' https://m.eds00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBeCHE. bubnuoreka [JOK
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[lIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuoreka [JOK
47 Wneanpupiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VpaBuenune MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agaa https://m.edsoo.ru/8d12c328
49 AOcomioTHas TemnepaTypa. 3akoH bubnnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B U1€aIbHOM Ta3e C bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.edsoo.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocuosroe ypasienne MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETHYECKON PHEprUen https://m.edsoo.ru/c38af875
MOCTYNaTEeNbHOTO TETJIOBOTO ABM)KCHHUS
e€ JyacTull
55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI but6mmorexa [IOK
o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbHas padora o teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
S7 TepmonuHaMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK
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BHEIIHUX ycnoBuid uist T/ cucremsl.
BHeiHve 1 BHyTpEHHUE TapAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bubnunoreka LIOK
58 Camonpou3BoJibHas penakcanus T
P P t A https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaenb ujieaIbHOTO Ta3a B
59 TEpPMOJIUHAMUKE. Y CIIOBUS bubmotexa [IOK
P T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaskenue amnst BHyTpeHHEH dHepruu
61 O0JJHOATOMHOT'O UJICAJIbHOTO Ta3a. bubmuorexa [{OK
KBasucrarnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/acbcacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOoJuHaMUKe. Beruncienue paboTsl bubmmoteka IIOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod W3MEHEHUS
63 BHyTpeHHeH sHeprun TJI cucremsl 6e3 bubmorexa [IOK
TP p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y IeIbHas U MOJIsIpHAst

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nunorexa LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonnuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTUuu bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6mmoteka [JOK
nporeccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
20 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
maruH. KITJT https://m.edso0.ru/2e945513
7 MaxkcumanbsHoe 3HadeHue KITM,. Iukn bubmmoteka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
72 Pemerite aga https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIL30BAHMS TETIJIOBBIX JBUTATEIICH. but6mmorexa [IOK
TermoBoe 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorexa [IOK
74 Pemterme saza https://m.edso0.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN BuGorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHe!"

https://m.edsoo.ru/28d62b3f
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KonTtponpHas pabora o Teme

bubnunorexa LIOK

76
"Tepmoaunamuka. TermnoBbie MauHb!" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHIEHCAIH.
77 I/Iclr)la eII;He ¥ KUMeHue. Y aebHas bubmorexa HOK
P oA https://m.eds00.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbie 1 HEHACHIIIICHHBIC TTaPhI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX H€3aBI/ICI/IM(I))CTI> oT bubmorexa LHOK
i PATYPBL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhl KHUIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 BnaxHocTs Bo3yxa. AOCOMIOTHAS U bubnnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTH https://m.edso0.ru/30ebbb79
bu6nmorexa LIOK
80 Penrenne 3amau
A https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucrammueckue n
81 amop(Hble Tera. AHU30TPONUS CBOMCTB bubmmorexa LIOK
P ) B https://m.edsoo.ru/20a88a03
KPUCTALJIOB
ITnaBaeHne U KpUCTAIUIM3AIMS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edso0.ru/6ee91e9f
Cyb6numarus
eopmarnmu TBEPIOTO TENA.
Aeop d Bu6mmotexa 1JOK
83 Pactsoxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaabl10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeN. AHTAPMOHHU3M TETJIOBBIX

KOJIeOaHWI 4aCTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexoaax https://m.edsoo.ru/97a0672f

bu6nunoreka LIOK

86 v 0

PABHEHHE TCIDIOROTO banatca https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

clietHe sazad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuele spinenus. J{aBnenue noj Bbu6mmoreka [JOK
HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlartaca
O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN

89 110 TeMe "ArperaTrHbie COCTOSIHHS bubmorexa [IOK

P " https://m.eds00.ru/0b52575¢
BemecTBa. MazoBbIe IEPEXOIbI
KonTtponpsHast pabora o Teme
90 "ArperaTtHbie COCTOSIHUS BEIIIECTBA bubmorexa [JOK
P \ B ' https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOABI
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH
DJIeMeHTapHbIN AJEKTPUUECCKUN 3apsi/l.

92 3akoH coxp AHCHUS 311:1<T I/Iqecxorlcj) ’ bubmorexa HOK

p p https://m.edsoo.ru/f49afd24
3apsna

03 Bzaumopericteue 3apsnoB. Toueunbie but6mmorekxa [IOK
3apsasl. 3akoH KysoHa https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunorexa LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsz. Jlunuu bubnuoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOpOIHOE 3IEKTPUUYECKOE T10J1E
I[MorennumaabHOCTE

97 AIIEKTPOCTATUYECKOTO 1ouist. PasHOCTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HAIIPSKEHHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] t https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJIA U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P B A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [IpuHDMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6e

bubnmorexa LIOK

101 Pemenue 3ana

HHCHIE Saat https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOM cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00Bvémy mapa. [lone paBHOMEPHO bubmmorexa [IOK

v HApe: PABHONED https://m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEUHOW TIOCKOCTH

104 [IpoBOHMKY B 3IIEKTPOCTATHYECKOM bu6muoreka [JOK
roJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso0o.ru/32405eab

105 JIMdeKTpUKY U MOJTYIIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
A pd- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCATOopa
107 [TapamnensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHpKeHHOI0 KOHAEHcAaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBuKkeHue 3apsyKEHHOW 4acTULIbI B Bbu6moteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTU3alus 3HaHUN bubmmnoreka HOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edsoo.ru/5752603f
114 KonTponbHas pabora no teme bubmmoreka HOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYHIIECTBOBAHUS MOCTOSTHHOTO bbmmorexa [JOK
ym https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H O/C
crowitkit Toka. Hanpsixettite it 31 https://m.edsoo.ru/0839a115
117 3akoH OMa 71 yJacTKa LEnu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOJHOI'O MPOBOAHUKA OT €TO

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUIOAAHN MOIMIECPEUYHOTO

cedeHus
119 Y 1espHOE CONPOTHBIIEHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApAIIEIBHOE, bu6nunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bbu6moreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubmmoreka [JOK
122 Pemterre 3azat https://m.edSO(])_.[ru/3881b469
123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5c
bubnuoreka [{OK
124 | Pememue sanas https://m.edSO(])_.[ru/6761bf0f
MoOmHOCTh 3JEKTPUYECKOTO TOKA.
125 TemnmoBass MOIIHOCTG, BRIACTICMAs Ha bubmorexa HOK
https://m.edso0.ru/99750a6f
pe3ucrope
bubnnorexa [JOK
126 Penterme saza https://m.edSO(])_.[ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONPOTUBIIEHUE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa AJid MOTHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubnuotexa [JOK
129 Pemerre 3a1a< https://m.edsogru/3580b679
bubnuotexa [JOK
130 MOIIHOCTE HCTOMHHKA TOKA https://m.edsogru/aan51d8
131 Kopotkoe 3aMbikanue bubmuotexa [JOK
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https://m.edsoo.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
g PEH https://m.eds00.ru/35368f3e
bu6nmoteka [IOK
133 Pemenue
HICHHE 511 https://m.eds00.ru/4410cef0
134 Pemenue 3amad o teme "IlocTOSTHHBII bubnunorexa LIOK
3IEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubnnorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIus 3HaHUH
137 1o Teme "I1oCTOSITHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabora no teme bubmmnoreka HOK
"TIoCTOSHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DneKTprdecKas MPOBOAMMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P n ’ P https://m.edso0o.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPaxX U
140 aCIUTIaBax 3JICKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.eds00.ru/4b423491
@dapanes U1 JIEKTPOIU3a
bubnunoteka LIOK
141 2 i !
FICKIPHHACCIIM TOK B Tasax. TUtasMa https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubmuotexa [JOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

IIOJIYITPOBOJHHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCcKui MPaKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HapsiHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C HU(DPOBOWA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHUs] PU3NUECKUX BEITHMUUH MIPH
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

bubnunoreka LIOK
https://m.eds00.ru/83622200

bub6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

bubmuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Du3HYeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHusl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBUKEHUHU M0 HAKJIOHHOW IJI0CKOCTH"
unn "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBHKeHUN"

bubmmoreka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3NUeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue ycKOpeHHsi CBOOOTHOTO
nanenus” win "M3yuenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorekxa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHUS Tela 1o
OKPYKHOCTH C IIOCTOSTHHOH 110 MOJYJIIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaIeHHUs
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIIEH CHJITBI
IpU JIBHKEHUH OpYyCKa MO HaKJIOHHON
mockoctu" unu "[IpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
OpycKa Mo HAaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

®u3NUeCcKuil TPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTU CHUJI
YIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00paslie, OT X
nedopmaruu" wim "U3ydeHue
JIBIDKEHUS CUCTEMEI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epe3 JIErKUU
0710K"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bubnmorexa LIOK
https://m.edsoo.ru/b55b81al

152

153

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3P puirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 puIrieHTa
3apucumocTH Frp(N)" mn
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHUIHEHTOM TpeHHs" HIu
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHueM"

Du3nyeCcKuil MPaKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycinoBuid paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHILITEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3yueHne yCTOM4rMBOCTH
TBEPAOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpaKTUKYM 10 TeMe
"U3mepenune umnyiibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETU
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHIIbI"
nn "HccnenoBanue coxpaHeHus
MMITYJIbCA TIPU YIIPYTOM
B3aumozeiicreun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY ITyTH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" wiu
"M3y4eHne n30XO0pHOro mpouecca' uin
"N3yuenune n3obapHOTro mporecca’ win
"[IpoBepka ypaBHEHUS COCTOSHUS"
Pu3nUeCKUu IPAKTUKYM 110 TEME
"N3mepenue yaenpHoH TernaoéMkoctu"
unu "HccnenoBanue mpoiecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edsoo.ru/856fh28e

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61
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157

OCTBIBaHHMS BemiecTBa UiIn
"UccnenoBanue agnadaTHOTO
nponecca’ unu "M3yuenue
B3aMMOCBSI3M SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUKOCTEN"

DuU3nYeCKui MPAKTUKYM MO0 TEME
"N3yueHue 3akOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" i
"N3mepeHue yaenbHOM TeIIOThI
riaBiaeHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"H3mepenune abCONMIOTHOM BIAXKHOCTH
BO3/lyXa M OLIEHKa MacChl IapoOB B
nomenienuun". smepenue
Kod(uUIMeHTa TOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
M3IIy4eHHs CBETOANOAa" UIn
"M3y4eHne NpoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHeHcaTop" uin
"Pacnipenienenue pazHocTu
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Du3n4eCKu IPAKTUKYM 110 TEME
"HccneqoBanue CMENIaHHOTO

bubnunorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB" WIIN
"H3Mmepenue ynebHOro CONPOTUBIICHUS
npoBoaHUKOB" K "VccinenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUus"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue anekTpoaunsa’ wim
"M3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" i "HccnenoBanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPaTyphl" Win
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU auoaa”
PesepBurnlii ypok. O000111€HIE U
161 CI/ICTEM&TI/BZEI/IH 3HAHUM 1O TeMe bubnmorexa [IOK
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBubIil ypok. O6001IEHNE 1
162 CI/ICTEMaTmZIle;I 3HAHUM 1O TeMe bubnmorexa HOK
" " https://m.edso0.ru/3149956b
JnHamMuka
Pesepenbriit ypok. O6001menne u
163 CI/ICTI;MaTI/ISZII;)I/Iﬂ 3HAHUH 10 TeMe bubmorexa LOK
" " https://m.eds00.ru/0f9752ac
CraTtuka TBEpIOTO Tena
Pesepeubiit ypok. O600menne u
164 cncrle)MaTmZ pI/ISI 3HaHI/II;Iu 10 TEME buGnnorexa [IOK
" B " https://m.edso00.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
PesepBHelit ypok. O000IeHHE U
165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600mIcHNE U

. bubnuorexa [IOK
166 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie ManuHb!"
PesepBueiit ypok. O000mIeHNE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TEME 1 bu6nunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie epexo b
PesepBueiil ypok. O0001meHE U
168 CI/ICTI;MaTI/BZpI/I?I 3HaHI/H;1H 110 TEME 1 bubnnorexa LIOK
" B " https://m.edso00.ru/f2381c0c
DneKTpruYecKoe mosie
PesepBurblii ypok. O000111€HIE U
P 7P 111 bubnuoreka [{OK
169 CUCTEMATHU3AaLA 3HAHUH 110 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTCKTPUUCCKUN TOK
PesepBurblii ypok. O000111€HIE U
170 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH o teMe "Toku 1 bubmmorera HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka KonTpoabusbie IlpakTnueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
BzaumMoeiicTBrEe TOCTOSHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM 1 bubnnorexa [IOK
pOBOZ ' https://m.edso0.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHOM HHAYKIUH.
2 [Tpun pI/Il'I CYIEpPIIO3U Ifz IVLIIal"HI/ITHBIX 1 bubmorexa LIOK
P UH yHep 5 . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKIMU
MarnuTtHOe 1oJie TPOBOIHUKA C bubmmoreka [JOK
3 1
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 P 1
CHICHHC Safat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoteka [IOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJICHHE U
7 MOAYJb. JIBHKEHHUE 3apsKEHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
but6mmorekxa [IOK
8 P 1
CHIeHHe sajat https://m.edso0.ru/504e98c7
9 PaGora cunel JlopeHiia 1 bubnnorexa [IOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubnunoreka LIOK

10 P
clieHie sajad https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, mapa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dheppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 naAyknud. [IoTok BekTopa MarHUTHOM bubmorexa HOK
FYXIUH. P https://m.edsoo.ru/b3efa0cl
WHIYKIHH
bubmmoreka IIOK
16 SAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMAarHUTHON MHIYKITUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoteka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS bubnuotexa [JOK
MIPOBOJHUKAX https://m.edsoo0.ru/0235cc02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 IT J
paswio Jienra https://m.edsoo.ru/bbc22726
22 WNunyxtuBHOCTB. KaTyika bubmuotexa [JOK
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HHAYKTHBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykuuu. J/C

bu6nmmoreka [IOK

23
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CHICHHE a1 https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuas cucrema. CBOOOIHEIE
28 koneOanus. ['apMoOHHYECKHE bubmorexa LHOK
-1 ap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX IBHKEHUI https://m.edsoo.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIeOaHUl U3 X bubmorexa HOK
P https://m.edsoo.ru/e3c99692
HSHEPreTUYECKOro U KHHEMAaTUYECKOTO
OITMCaHHUS
but6mmorekxa [IOK
31 A OaHuii
MILTHTY 2 1 pasa Koseanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cBOOOAHBIX bu6muoreka [JOK

KoJIe0aHU MaTeMaTHYeCKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edsoo.ru/e0399319
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KoJie0aHui MPY>KMHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nmoreka IIOK
34 A 0
BTOKOTIEOAHIA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Penrenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHuus "Mexanudeckue
36 K(f)ne6aHI/I:1b BpM ;ILIKaJILHLIX buGnuorexa [IOK
,},] https://m.eds00.ru/8ef587be
UHCTPYMEHTaX
O00011IeHNE U CUCTEMATU3AIHS
37 3HaHUU 110 TeMe "MexaHndeckue buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIUTUTY OB
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT ()y; bubnmorexa [JOK
pAA g p A https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMArHUTHEIE
41 KOJ‘I}é6aHI/IIIj[ Brin >1<p €HHBIE Bubmorexa OK
' YA https://m.eds00.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [IOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymika "HIyKTUBHOCTH B 1I€H bubnmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM e

bu6nmoreka IIOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYJHOE U JEUCTBYIOIIEE buGnuorexa [IOK
yA a yiom https://m.edsoo.ru/lcacéc4c
3HAYECHHUE CHUJIbI TOKA M HANIPSHKEHUS
46 Pe3onanc B 351eKTpHUECKON LIEH buGnuorexa [IOK
p I https://m.edso00.ru/087506df
bubnuoreka [{OK
47 P
CHICHHC Safat https://m.edsoo.ru/a16836a4
U neanpubiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p A > TTEPEAL . https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JIBT i I/ICHOJ‘ILBO]faHI/IH P bubmorexa LOK
YARTYP . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
SKU3HHA
bubmmoreka IIOK
50 P
CHICHHE 3a/1a https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUU 110 TeME "DIEKTPOMarHUTHEIE Bubmorexa HOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
53 MexaHn4ecKue BOJHBI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEPUCTHUKH 3ByKa bubmmorexa [JOK
Y. AGPAKIEP 4 https://m.eds00.ru/138b6£09
56 Wndpa3syk u ynprpassyk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.edsoo.ru/7380038f
bu6nunorexa LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
N3iydyenue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpumMeHeHne 3IeKTPOMAarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be1fe
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaOIIeH cpeibl
62 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BogHbI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIUHEHHOTO bubmmoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [IOK
p https://m.edso0o.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN ITOKA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
otpaxenue. [IpenenbHblid yroi
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67
SHKOHOR QTPANCCHIL 1 HPENONICHIA https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
. bubnuoreka [{OK
68 cBera. CI0XKHBIA COCTaB OEJIOTO CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
ONTHYECKas CHJIA JIMH3BI https://m.edso00.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmorexa [JOK
HUX CUCTeMaX. YBeJIMUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHU, IMOIIYUYAEMBIX C bubnnorexa [JOK
p ’ yi https://m.edso0o.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMa bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenemnsr
73 I I/IMeHI/IMO)(I:TI/I l"e(I:MJ;T NYECKON bubnnorexa [IOK
p p https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKopoCThb CBETA U METOBI €€ bubmmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Jlucniepens caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepennus ceera bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepenTtHbie HICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterrie 3azat https://m.edSO(I)_.[ru/3061de2b
bubnuorexa [{OK
7 lpumererue nHTepdepertmn https://m.edSO(I)_.[ru/668edbc8
bubnnorexa [IOK
80 Jlacppariuis ceeta https://m.edsocl)_.lru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnnorexa [JOK
82 Pemerre saxa< https://m.edSO(])_.[ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotexa [JOK
ITonspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoteka IIOK
84 Pemterrie azas https://m.edSO(I)_.[ru/c56c:8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubmorexa LOK
https://m.eds00.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1bl TPUMEHUMOCTH
88 KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
ANEKTPOANHAMUKHA U IPUHLUIL https://m.edsoo.ru/c9bd77cb
OTHOCHTEIILHOCTH
89 [TocTynartel cnenuanbHOU TEOPUU bubmmoreka [JOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKpAIlEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HUMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIBI bubmorexa HOK
y P HpL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEIIIOBOE M3TyUCHUE bubmorexa HOK
Y https://m.edsoo.ru/f54035a5
bubnmorexa LIOK
94 B
Jaxon eMetenist Buna https://m.edso00.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96
DHEPIHs I HMIIYIIC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTer A. T bubmuoreka [JOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHHne DUHINTENHA 111
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
P P https://m.eds00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
Jlebenena https://m.eds00.ru/64b4f966
100 BosHOBBIE CBOMCTBA YaCTHIL bubmuorexa [{OK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounnsl ne bpoiiiis. JlnvHa BOJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [JOK
101 bpoiiiust u pasmepe! 06J1aucm https://m.edsoo.ru/5df8bafl
JIOKAJIN3AIUH JIBHKYIIICHCS YaCTUIIBI
102 KopmyckymsipHO-BOJIHOBOM Tyaanu3m bubmorexa HOK
pHycyIip o https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6mumoteka [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crenudurka u3MepeHuli B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N PeAt https://m.eds00.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
1 P
05 CIICHNE rpapHICCKuX 33z https://m.edso0.ru/e70195bd
.. bubnuoreka [{OK
1 P
06 CHICHHE PaciCTHbIX 3a]aT https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBI{C O% ,,OpHyCKyMpHO https://m.edso0o.ru/c3de891a
BOJIHOBOM JTyalTU3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moenbp aToMa bubmorexa [JOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 IT b
OCTYTIATRL bOpa https://m.edsoo.ru/404dfa9a
110 Buasi ciektpoB. CriekTp ypoBHei bubmmoreka [JOK
SHEPruy aTroMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE but6mmorekxa [IOK
U3JIy4YEHHE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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113

Hyxiionnas mozens supa

I'eitzen6epra-liBanenko. 3apsa u
MaccoBOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edsoo.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Biusaue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
Snepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! yrpaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHON SHEPTETUKH

Mertoast perucrpanuu u

VCCIIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIBHBIE B3aUMOJECHCTBUS.
bapuoHbI, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtanmapTHON
mojaenu. KBapk-rimooHHas Mozenb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTansl PasBUTHUA aCTPOHOMUHU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bubnuoreka [{OK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bu6nmmoreka [IOK

119
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HCCIICIOBaHNI
CoBpeMEHHbBIC OIITUYECKHE
120 TEJIECKOIIBI, PAANOTEIECKOIIBI Bubmaorexa ITOK
» P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nanoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneuynas cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTb. MICTOUHMK bubmorexa HOK
o https://m.edso0.ru/22748eb4
sueprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xXapakTepucTuku. [luarpamma bubmmorexa [JOK
., Parcrep o Snarp . https://m.edso0.ru/42169944
CHEKTPAITBHBIA KJIACC — CBETUMOCTh
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LHOK
. a https://m.edsoo.ru/b3chb766¢c
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O bubnunorexa LIOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJHIla https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B buGnnorexa [JOK
- 1ep ABIP https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeenenHoi. bubnmnorexa [JOK

3akon Xab6mna. Teopus bonbmioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe HU3JTy4CHHUC

128

129

130

Macmrabnas cTpykrypa BeeneHHoid.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKui MPAKTUKYM 110 TEME
"HccneqoBanue MAarHUTHOTO IOJIA
IMOCTOSTHHBIX MarHUTOB'" MJIN
"HccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" HITu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bu6nmoreka IIOK
https://m.edsoo.ru/ce234633

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

bubmuoreka [IOK
https://m.edsoo.ru/67361aef

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue cunbl AMiiepa" wim
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MAarHUTHOM MHAYKIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bu6mmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO mois"

https://m.edso0.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBaHue SIBIICHUS
camounaykiun" win "Coopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

Du3nyecKuil MPaKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3n4eCKu IPAKTUKYM 110 TEME

bubnunorexa LIOK
135 "IIpeoOpa3oBanue SHEPTUH B
PeodP ]‘?, https://m.eds00.ru/a28026bd
NpY>KUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIeJ0BATEIbHO COEIMHEHHBIE
136 KOHJICHCATOP, KAaTyIIKy U pe3ucTop"” bubmmorexa [JOK
| > KALYHIEY https://m.eds00.ru/89dc2d90
win "HccnenoBanue paboTh
HCTOYHUKOB CBETa B IIENHU
MEPEMEHHOT0 ToKa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
137 "N3y4yeHue napameTpoB 3ByKOBOM bbmmorexa [IOK
Y " P P Y https://m.eds00.ru/b100661a
BOJTHBI
Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenune mokasaresns mpeoMIIeHus
138 crexna" win "llomydenue bubmmorexa LIOK
Y https://m.edsoo.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (OKYCHOT0 pacCTOSIHUSI OT BEIlleCTBa bu6muoreka [JOK
(Ha mpuMepe KUJIKUX JIUH3)" WIn https://m.edsoo.ru/b879fb3f
"N3mepenue pOKyCHOTO pacCTOSHUS
paccenBaroIuX JINH3"
140 Ou3nyeckuil NpakTUKyM 0 TeMe Bbubmuoteka [IOK

"Habmonenne nudpakmmm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCKul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunorexa LIOK
https://m.edso00.ru/63756¢c47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccrenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubmmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiiOaKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
win "M3ydenue nornomenus 6era-
YacTHI] IFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil TPaKTUKYM I10 TEME
"Habaromenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'TIa30M C
HCITOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN JUISl ONIPEACIICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3iusi CeBepHOro Mnosymapus u
spkue 38€3a61" win "HabmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3HBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIs
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N N https://m.edsoo.ru/ad6ddeed
COITMAIbHOM M ATUYECKOH chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O06o001IeHe U CUCTEMAaTH3aIs
3HaHui. Ponb pusnueckoil Teopuu B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁancxoﬁ Ka TEIHe MHPA, MECTO bubamorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHuM o teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHUH o TeMe "J{mHamuka" https://m.edsoo.ru/2dfbafch
O00011eHNe U CUCTEMATU3 AL
. " bubnuotexa [JOK
152 3HaHu# 1o Teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
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O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPaHEHHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O00011IeHNE U CUCTEMATHU3ALUS
154 3HaHu# 110 Teme "OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000111eHrE U CUCTEMATU3 AL
155 3gaHui 110 teme "TepmoanHamuka Bubmorexa LIOK
pMOA ' https://m.eds00.ru/c63f7c10
TeroBrie Mamebr"
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtoguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1l
nepexopl"”
O0600I11IeHNE U CUCTEMATU3AIUS
157 3HAHUU 110 TeMe "DIEKTPUUECKOE bubmiorexa LOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O000111eHNEe U CUCTEMATU3ALIS
158 3HaHUH 110 Teme "T1oCTOSTHHBII Bubmaorexa IIOK
. " https://m.edso0o.ru/71453ee6
IIEKTPUUYECKUIN TOK
O000111eHNEe U CUCTEMATU3ALIS
159 3HaHui 110 TeMe "ToKH B pa3IndHBIX Bubmoreika HOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aus bubmuoreka [{OK
3HaHWH 110 TeMe "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrblil ypok. O000111€HIE U
161 CI/ICTIe)MaTmZII;Hﬂ 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edso0.ru/053e2248
DNeKTPOMarHuTHAsT WHIYKIIHS
162 PesepBHbIil ypok. O6001IeHNE 1 bubnuoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue Koiaedanus"

https://m.edsoo.ru/d6310bfd

PesepBueiit ypok. O600mIeHNE U

bub6nmoreka [IOK

163 CHCTEMAaTH3a 3HAHUH 110 TEME
. METEMATHBAIIL SHAHHIT O TEM https://m.edso0.ru/5e2bb83d
'"DneKTpOMarHUTHBIE KOJIeOaHus "
PesepBHbIil ypok. O6001IeHNE 1
CHCTEeMAaTU3alMsl 3HaHUH 10 TeMe bubmuorexa [JOK
164 "
MexaHU4eCKHe U 3JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurlii ypok. O000111€HIE U
165 CI/ICTEM&TI/ISZPI/I}I 3HAHWI 10 TEME bubnnorexa [IOK
" " B https://m.eds00.ru/52ad1603
Onrtuka
PesepBurlii ypok. O000111€HIE U
P P . bubnunoreka LIOK
166 CHUCTEMATHU3ALUs 3HAHUHN 10 TEME
https://m.edsoo.ru/5beclc65
"OcnoBrl CTO"
PesepBurlii ypok. O000111€HIE U
167 CI/ICTIG):MaTI/I?,ZIl;)I/IfI 3HAHUHU 110 TEME bubmorexa HOK
Y . " https://m.eds00.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Ayann3m
PesepBurrii ypok. O000111€HIE U
168 CI/ICTI;MaTI/BZ pm[ 3HAHUH 10 TEME bubmorexa LHOK
" 4 | https://m.eds00.ru/1f511654
dusnka atoMa
PesepBHslit ypok. O000IeHHE U
169 CHUCTeMaTH3allusl 3HaHUH 110 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOTO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHILL"
PesepBHbIil ypok. O0001IEHNE U
P P . bubmuorexa [{OK
170 CHCTEMAaTH3alus 3HaHUH 110 TeMe

"OnemeHTH! acTpoduzuku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170

16






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
00pa3oBaTeIbHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb M MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOJEINeH:
MaTepuaibHas TOUKa, MHEpLUaAIbHAsl CUCTEMA OTCYETA, ADCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB ~MEXaHHUKH, MOJIEKYJSIPHO-KUHETHUYECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJMHAMUKHM: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE IMaJeHUe Tell, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; Auddysus, OpoyHOBCKOeE
JBYDKEHUE, CTPOEHHUE XKUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00BbEMa Ten
OpU HarpeBaHuM (OXJIAXKIEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIU3allus, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly TapaMeTpaMM COCTOSIHUS ra3a B M30IpoLeccax; dJIeKTpHU3aLus Tedl,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, MYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ TEJIa, KUHETWYEeCKas DSHEprus, IOTCHIMAIbHAS OJHEPIUs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTb; TIpU  OIKUCAHUU
MPAaBWIbHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003Ha4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYIIbI, CBSA3BIBAIOLINE JIAHHYIO
(bu3nUecKyro BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh M3yYEHHbIE TEIUIOBbIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIONB3Ys (hU3MUEcKHe BEMYMHBI: JaBJICHUE ra3a, TeMmrepaTrypa, CpeaHss
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYT,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSAS JHEprusi, padora ra3a, KOAX(QQUIMEHT IOJIE3HOT0 IeWCTBUSL
TEIUIOBOTO JABHUraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3yEMbIX BEIMYUH, UX O0O3HAYEHUS W €AMHUIBI, HAXOJIUTh
(dopMyIbl, CBS3bIBAIOIIME TaHHYI (DU3MYECKYIO BEIMYHMHY C APYTUMH
BEJIMYMHAM

OnuceIBaTh HN3YYCHHBIC QJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA n
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIONIb3YEeMbIX BEIMYUH, UX 0003HAYCHUS U €AHHMUIIBI;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHBI W TPUHLHUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW IHEPTUH, 3aKOH COXPAHCHHUS
UMITyJIbCa, TPUHIMI  CYNEPIO3UIMA CHJI, TPHHIUN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIAPHO-KHHETHYECKYIO TEOPHUIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJ C aOCONIOTHOW TeMIepaTypow,
NEPBBI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMyIHpOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIIOBHs (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh yCIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX H3M€peHHﬁ; IIpU 5TOM
dopMyspoBath mpobiaeMy (3agady) ¥ TUMOTE3y YIeOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYyIOBaHUS, TIPOBOJUTE OIBIT
1 (GOpMYJIMPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IIpU 3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO HM3MEpPEHUsT U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3WYECKUMH  BEIMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOJYYEHHOW  3aBUCHUMOCTHU
(GU3MYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ysbTaTaM UCCIIeI0BaHUS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPyIa MPU MPOBEIESHUN UCCIICTOBAaHUHN B
pamMkKax  y4eOHOTO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITEeNFHOCTU C HCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYTOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMITB; HA OCHOBE aHANIM3a yCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACTATh (DU3MUECKHE BETMYUHBI
U QopMyIbl, HEOOXOAMMBIE Il €€ peIlIeHHUs, MPOBOIUTH PaCuEThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemars Ka4eCTBEHHbIE 3a7a4u: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO IIENOYKY PpAaCCYKICHHUM C OINOpOM Ha H3y4YCHHBIE




3aKOHBbI, 3dKOHOMCPHOCTHU U (1)PI3H‘-I€CKI/IG SABJICHHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  Y4eOHBIX  3ajad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJIIPHOU
uHpOpMaLUK, TOMYYCHHOH U3 pa3iMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJTM3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS 10 (PU3MKE B IMOBCEIHEBHOW JKU3HU
st obOecrieueHrss 0O€30MACHOCTH TIpH  OOpalleHHH C MpuOopaMH |
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAHEHHS 3JI0POBbSl M COOJFOICHUS
HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpere

PaGoTarh B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATIBHO PACIPEACIATh 00SI3aHHOCTH H
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHTYyallMsSX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&XKIOTO W3 YYaCTHUKOB TPYMIbI B pEIICHHUE
paccMaTpuBaeMoid MPoOIIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

111

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPa, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHM, B IPAKTUYECKOW NEATEIBHOCTH JIIOACH, LEIOCTHOCTh H
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJEINEeH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb aTOMHOTO sJIpa MPH pelieHnH (pU3ndecKkux 3amad

11.3

Pacnio3naBath (uznueckue sBIeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKAs
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMO/JICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIHUS, ICHCTBHE
MarHUTHOTO TIOJSI HAa TMPOBOJHHK C TOKOM MW JBHIKYIIMHCS 3apsin,
AIIEKTPOMarHUTHBIC KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHne, WHTepdepeHIus,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBETOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJA,  ©CTECTBEHHAas W HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (U3MUECKUE
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIYKLOUS MAarHUTHOro 1ojs, cuiua Awmmepa, cwia JlopeHna,
MHIYKTHBHOCTb KATYIIKH, SHEPIUs JIEKTPUYECKOrO0 U MAarHUTHOIO IOJIEH,
HEepUOJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsl M Cuja
TOKa B IIpollecce TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KojeOaHuH,
(GoKycHOE pacCcTOSIHME€ M ONTHYECKas CHJa JIMH3BL, TPH OMHMCAHUH
NPaBUWIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCIOJIb3YyEMBIX BEIMYUH, UX
0003HAUeHHsI W EIUHMIIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYecKrue BEITUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETa, SHEPrus M MMITYyJbC (OTOHA, MEPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBHO TPaKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMbIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOIIME NAHHYIO (U3UYECKYIO BEITHYHHY C
JIPYTUMH BeTMYMHAMHU, BEIUMCIISTH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3NIECKUE
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEI0BaTEIbHOTO U
HapajIeIbHOTO0 COEAMHEHUS IPOBOJHUKOB, 3aKoH JIxoyns — JleHna, 3aKoH
AJIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, YpPaBHEHUE
OnHmTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAaHEHHUs MMITYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOIO 3apsja, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOAKTHBHOIO
pacraza; mpu 3TOM pas3IuyaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbl,  oO1acTu)
PUMEHUMOCTH

OmnpenensTb HampaBlI€HUE BEKTOpPAa HWHAYKIWA MarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpPKaJoM,
TOHKOM JTUH30U

11.9

BrimongaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponecCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX I/I3MepeHI/II\/'I; IIpr 5TOM
dbopmynupoBaTh podIeMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 GOPMYIIUPOBATH BHIBOJIBI

11.10

OcCymiecTBISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEIIMYWH;
IpU 3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO HM3MEpPEHHUsT U HUCIOIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKHX BEIWYMH B BHUJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM HUCCIIeIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  SKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPHUTCIbHBIX yCTpOfICTB n
1abopaTopHOTro 000pYA0BaAHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ysl (U3MYECKUE 3aKOHBI M MIPUHITUITBI; HA OCHOBE aHAJIM3a YCIOBHS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIACTATh (DU3HUECKUE BETUYHHBI
u GopMyJibl, HEOOXOAUMBIE ISl €€ pEeHIeHUs, MPOBOAUTH PACUETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYIO IICTIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPIPETAllMM M TPEACTaBICHUS Y4eOHOW U HAyYHO-TIOMYISIPHOU
uH(pOpMallMK, TONYYEeHHOH W3 pa3IUYHbIX HUCTOYHHKOB; KPUTUYECKU
AQHAJTM3UPOBATH MMOJTy4aeMyI0 HHPOPMALIUIO

OOBSCHATH MPUHIMIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHUYECKHX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMIOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOIUTE PUMEPHI BKJIaJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBACHEHHE MPOLECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHMHU YCTPONCTBaMH, JUISI COXPAaHEHHS 370POBbS U COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMIOBEICHUS B OKpYXKAIOIIEH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3TUYHBIX COLMATBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYIIILI, PAIlMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTyalUAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYaCTHUKOB TIPyIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o npupone. Haydnsle meTonbl
11 IIO3HAHMSI OKpY XKarolero Mupa. Pons sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMeHT B (pu3uke

MopenupoBanue ¢usznyeckux  SBJICHUN u
nporeccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSI.
Ponp u w™ecto ¢usuku B  popmMHpoBaHUU
COBPEMEHHOM  Hay4YHOH  KapTUHBI MHpa, B
MPAKTUYECKON AESITeTbHOCTH JIIO/IeH

MEXAHUKA

KMHEMATHKA

MexaHH4ecKoe  JIBUIKECHUE. OTHOCHUTENBLHOCTD
211 MeXaHuyeckoro aBmkeHus. Cucrema oOTcuéra.
Tpaexropus

[lepemenienne, ckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOMN
o TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

naJieHus

KpuBonuneiinoe JIBUYKEHUE. PaBrOMepHOE
915 JBUKCHHE MAaTEPUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

gactoTta. LIeHTpocTpeMuTenbHOe YCKOpeHNE

216 Texuudeckue YCTpOﬁCTBaI CIIMAOMCTpP, ABUKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

517 [IpakTueckue paboTel. M3mepeHne MIHOBEHHOI
o ckopoctH. HMccnenoBaHue COOTHOIIEHUS MEXIY




2.2

2.3

My TSAMH, IIPOWICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [IBIXKCHHHM C HayalbHOU
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3ydeHue ABHMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

991 IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
o 3akoH HproToHa. MHepuuanbHble CHCTEMBI OTCUETa

2.2.2 Macca Tena. Cuna. [IpuHIUI cynepno3uiuu Cul

Bropoii 3akoH HproTOHA 1711 MaTEPUAIBHON TOYKU B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akOH HproTOHa [U1 MaTepuaIbHBIX TOUEK

294 3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
o IMepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyrocru. 3akoH ['yka

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHUS
296 CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument

TPCHUA. Cuna COIMPOTUBJICHHUA IIPpU ABUIKCHHHU TCJIa
B X KHMJAKOCTH HJIM I'a3€

997 [TocTymaTensHOe W BpalaTENbHOE  JBUKECHHE
o abCONIOTHO TBEPIOTO TENa

MOMEHT CuJIbI OTHOCHTEIBHO OCH BpallCHHS.
2.2.8 ITneuyo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
NCO

929 TexHUUYECKHE YCTPOMCTBA: MOMIIMITHAKH, IBUKEHHE
o HCKYCCTBEHHBIX CITyTHHKOB

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 1Mo HAaKJIOHHOH TUIOCKOCTH TIOJ JI€HCTBHEM
HECKOJBKUX cuil. MccnemoBanne 3aBUCUMOCTH CHIT

2.2.10 yIOPYrocTH, BO3HUKAIOIMX B JehopMHUpPyEeMOid
Npy>)KMHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BPAILLICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynbe MaTepUAIbHOMN TOYKH, CUCTEMBI
231 MaTepHAIbHBIX TOYEK. MIMITyJIbC CUIIBI 1 U3BMEHEHHE
HMITyJIbCa Tea

939 3akoH coxpaHeHus nMmiyibca B MICO. PeaktuBHoe
o JIBHKCHHE

2.3.3 Pa6Gora cunel




2.34

MOoIIHOCTD CUIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUpPOBaHHOM MIPY>KUHBI.
[ToTennmanpHas HEprus Teja BOJMU3M MTOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJII C HW3MCHCHHEM
MEXaHUYEeCKOH OHEpPIrunu CUCTEMBI  TCII. 3akoH
COXpPAaHCHUA MEXaHUYeCKOH SHEpIrun

2.3.8

Vipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOWCTBA:  JBUIKCHHME  PakKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heynpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPTrUM Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHBIE TI0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHUL BENleCTBa
Mopenu cTpoeHus Tra3oB, XKUIAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEER

313 Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U e€

n3mepenue. [lkana remneparyp Llenscus
Monens uaeanpHOro rasa. OCHOBHOE YpaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llxana remneparyp KenpBrHa

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xxo0pa, n3obapa

3.1.9

3.1.10

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOW KOMHare. MccienoBanue 3aBMCHUMOCTH
MEXJy IapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. BuyTtpennss
SHEPIUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrHsi OJHOATOMHOTO UCaLHOTO rasa

3.2.3

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUHUSA, HW3JIy4YeHHE. TeIUIOEMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIIHBI. [TpuHIUTIBI JIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHust SHEPruu B
TeIIOBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1/1) termoBoit Mamunubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTENH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHUuYecKne yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3Mepenue ynenbHOI
TEIJIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCaAlMA. I/IcnapeHHe )51
KUIEHuEe. YIenbHas TeIlIoTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT OJABJICHUA

AOCOoNIOTHAs ¥ OTHOCUTEIbHAS BIIAYKHOCTh BO3JIyXa.
Haceliennslii nap

3.3.3

3.3.4

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpUCTaLIoOB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauii3anus. VYaenbpHas TEIJIOTa




riaBieHus. Cyomumarust

3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOTyYEHHUS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3MmepeHue BIIAKHOCTHU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsiI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuuecKoe ToJIe. HanpsoxkéHHocTh
4.1.5 anekTpudyeckoro mois. IlpuHnun cyneprno3unuu.
Jluany HanpsHKEHHOCTH AIEKTPUUECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpuyeckas
MIPOHHIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTO
KOHJIeHcaTopa
Texnuueckune YCTpOWCTBA: AJIEKTPOCKOI,
419 DIIEKTPOMETP, AIIEKTPOCTATHYECKAS 3amuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBII SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBust CYIIIECTBOBAHHUS TIOCTOSTHHOTO
421 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2 422 Hanpsokenue. 3akon Oma 115 yyacTka 1enu
423 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHoe
o COIPOTHBJIEHHE BELIECTBA
vy [TocnemoBarenbHOE, TapaieNIbHOE, CMEIIAHHOE

COCAMHCHUC ITPOBOIHUKOB




4.2.5

Paborta snektpuyeckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cwia (mamee — DOJIC) wm
BHYTPCHHEE CONPOTHUBICHHE KCTOYHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKTprueckoi nenu. KopoTkoe 3amMbIkaHue

DJEeKTpOHHAsl MPOBOJUMOCTh TBEPABIX METAIJIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

4211

[TonynpoBonnuku. CoOcTBeHHass M IpUMECHas
IIPOBOAMMOCTh TOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexona. [loxynpoBoHIKOBBIE TPHOOPHI
DNEeKTpUUECKUN TOK B JNEKTPOJINTAX.
DJNEKTPOIUTHYECKAS AUCCOUALS. DIEKTPOJIN3

4.2.12

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOSTENIbHOrO pa3psana. Monuus. [1nazma

4.2.13

TexHu4eckue yCcTpoMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpeBaTEIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE npuOopsl,
TEPMOMETDP  COINPOTUBJICHUSA, BAKYYMHBIH JHOJ,
TEPMUCTOPBI u (boTope3nucTopsl,
[IOJIYITPOBOJHUKOBBIN TMOJ, TaJIbBAHUKA

4.2.14

11 KJIACC

Kon
pasjiena

4

4.3

Koanposepsiemoro

3JIEMEHTA

[IpakTnueckue paboThl. l3ydeHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTUBIICHUS. Habmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTostHHEIE MAarHHUTBHI. B3anmonetlicteue
MOCTOSIHHBIX MarHUTOB




MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKLUH.
[Ipunmun cynepno3uuuu. JIMHUM MarHUTHOH

4.32 MHAYyKIMU. KapTuHa TUHUA MarHUTHOW MHIYKIIUU
TOJIsL TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kapruna
JUHUH TOJIsl JUTMHHOTO MPSIMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH C
TOKOM. OmbiT  Opcrena. BzaumogeiictBue
MIPOBOJAHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HalpaBJICHHUE
Cuna JlopeHma, e€ MoAyJib M HallpaBJICHUE.
4.3.5 JIBI>KEeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia
4.3.6 SIBieHME 3IEKTPOMAarHUTHON HHTyKIIUU
437 [ToTok BEKTOpa MArHUTHON MHIYKIIMH
438 OJAC wuHaykumu. 3aKOH  3JIEKTPOMAarHUTHOU
o unaykuuu dapanes
Buxpesoe snexrpuyeckoe none. 31C uHAyKIUU B
4.3.9 MPOBOJIHUKE, JIBIKYIIEMCS TIOCTYINAaTEIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [TpaBuno Jlenma
4311 WuayktuBHOoCTh. SBnenue camounaykiuu. J/C
o CaMOWHTYKIIUH
4.3.12 OHeprust MarHUTHOTO TOJISl KaTyIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE TOJIe
TexHuuecKkue yCTpOMCTBa: MOCTOSHHBIE MAarHUTBHI,
4.3.14 AJIEKTPOMArHuThl, IEKTPOABUTaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb
[IpakTnueckue paboTbl. M3ydyeHue MarHUTHOTO
MOJIsl KaTyuIku ¢ TOKOM. MccnenoBanue AencTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnegoBanue SABJICHUSA BHCKTpOMaFHHTHOﬁ

WHTYKITUH
5 KOJIEBAHU A U BOJIHBI
MEXAHUWYECKUE N 3JIEKTPOMAT' HUTHBIE KOJIEBAHUA
KonebarensHast cucrema. CBoOOqHBIE KOI€OaHMS.
5.1.1 I'apmonnueckue konebanus. Ilepuoxa, wacrtora,
5.1 aMILTUTYAa U ¢a3a KojaeOaHui
512 [IpyxnHHBIA MagTHUK. MaTeMaTH4eCKUI MassTHUK
513 YpaBHeHue FapMOHUYECKHUX KoJIeOaHuH.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCaHHC




5.2

KOJIE0ATEIBHOTO ABMKECHUS

5.1.4

5.15

5.1.6

5.1.7

IIpeBpamienue »HEpruM IOpH  TapMOHUYECKUX
Konebanusax. CBsA3p  aMIIUTYyABl  KoJeOaHWH
UCXOJAHOW BEJIMYMHBI C aMIUIUTYJIaMU KoJieOaHU
€€ CKOpPOCTU U YCKOPEHUS

KonebaTenpHbIit KOHTYD. CBoOoanbIe
DJIEKTPOMArHUTHBIE KOJCOaHHWST B  HJICAIHHOM
KoieOaTeIbHOM  KOHType. AHAJIOTUS — MEXKIY
MEXaHUYECKUMHU " 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

3aKoH COXpPaHCHUA OSHEpIrHUM B  HUACAIIBHOM
KoJIe0aTeIbHOM KOHTYPC
BLIHY)KI[eHHBIC MCXaHHNYCCKHUC KoJe0aHusL.

Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

5138

[lepemennsblii Tok. CHHYCOUJAIbHbBIN TIEPEMEHHBIN
TOK.

5.19

5.1.10

5.1.11

MoIHOCTh MEPEeMEHHOTO TOKA. AMIUIUTYAHOE U
JIeICTBYIOIIIEE 3HAUEHHUE CUJIbI TOKA U HaIIPSDKEHUS
Tpanchopmarop. IIpousBoactBo, mnepenaua u
norpebdieHue AIEKTPUUYECKOM SHEPIHH.
OKOJIOTMYECKHE  PUCKM  IIPU  MPOU3BOJCTBE
AIIEKTPUYECKON SHEPTUH. KynsTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU

Texnuyeckue YCTpOMCTBA: celicmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

5.1.12

[TpakTiueckue paloTBL. HccnenoBanue
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJeOaHUil rpy3a Ha
HUTM OT JUIMHBI HUTH M  Macchl Tpy3a.
HccnenoBanue NEPEMEHHOTO TOKa B ILEMH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpA,
KaTyIIKU U pe3UcTopa

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, YyCJI0BUA
521 pactpoCcTpaHeHHus. ITepuon. CKOpOCTB
o pacIpoCTpaHeHus U JUIMHA BOJHLL [lonepeynsie u
IMPOAOJIbHBIC BOJIHBI
5292 Untepdepennms ¥  aubpaknus MeXaHHYECKHX
o BOJIH
523 3Byk. CkopocTh 3ByKa. ['poMKOCTB 3ByKa. Bricora

ToHa. TemOp 3ByKa




5.3

5.2.4

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUSI U3IIyYECHUS
AIIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B 35eKTpOMaruuTHOIl BOJIHE B
BaKyyMe

5.25

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEIOMIIEHUE, noJisipu3anus, T paxius,
untepdepeniusa. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

Illxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHuMnIBI ~ paguocBsi3W U TENEBUICHHUSL.
Pannonokanusi. DneKTpOMarHUTHOE 3arps3HEHUE
OKPYXaroIIEH Cpeabl

TexHuueckue yCTpOiicTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JHArHOCTHKA B
TeXHUKE W MEIUIMHE, pajap, paAuoONpHEMHUK,
TeJNeBU30p, aHTeHHa, Tenedon, CBU-neusb

OIITUKA

531

5.3.2

IIpsMonuHENHOE  pacIpOCTpPAaHEHHE CBETa B
oaHOpoaHOM cpene. JIyd cBeta

Otpaxenue cBera. 3aKOHBI OTPaXXEHHUS CBETa.
[TocTpoenne n300pa’keHHi B INIOCKOM 3epKalie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IMpECIOMJICHUS CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPECIOMJICHUA

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YIOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB 0€JIoro cBeTa.

[IBer

5.3.6

Cobwuparoriue M pacceuBarolIve JUH3BI. TOHKas
nrH3a. POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa
TOHKOM JuH3bL. [locTpoeHue wn300pakeHuil B
coOMparoIMX U pacceuBaronmx JuH3ax. Popmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH301

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPHUYECKON
ONTHUKH

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOI01eHus MaKCHMYyMOB u
MUHUMYMOB B HHTEP(QEPEHIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

539

Hudpakuus cBera. JudpakuuoHHas peméTka.
YcnoBue HaOMIOAEHUS TTaBHBIX MAKCUMYMOB IpU
NaJcHUM  MOHOXPOMAaTHMYECKOr0  CBeTa  Ha




TU(PPaKIUOHHYIO PEIETKY

5.3.10 [Tonstpusarus cBera
Texnuueckue YCTpOMCTBA: OYKHU, aIyna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN amnmapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OITHKA,
TudpakuoHHas peméTKa, IoIIPOn]

[IpakTnueckue pabotbl. M3MmepeHue noxazaTesns
5312 MPEJIOMIICHUS. Hccnenosanue CBOIICTB
e n3o0pakeHuil B nuH3ax. HabGmronenue mucriepcuun

CB€Ta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_[BI IIPpUMCHUMOCTHU KJ1aCCUYEeCKOM

6.1 MexaHuKu. [locTynarel TEOpUM OTHOCUTENBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBeTa B

BaKyyMe, IPUHIMII OTHOCUTEJILHOCTH DUHILITEIHA

6.2 OTHOCHUTENBLHOCTD OJHOBPCMCHHOCTHU.
l 3aMe,Z[JIeHI/Ie BpPEMCHHU U COKPAIICHHUC AJIMHBI

6.3 DHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBsi3p Macchl C DHEpPrued ¥  HUMIIYJIBCOM
6.4 CBOOOJIHOM YacCTHIIbl. DHEPrusi MOKOS CBOOOTHOM
YACTHIIBI

KBAHTOBA ®U3UKA

7.1

7.2

SJIEMEHTBEI KBAHTOBOM OIITUKU

@®otonbl. ®opmyna Ilnanka cBgA3u dHEpruu
7.11 ¢doToHa € ero 4actoTod. DHEpruss M HMIIYJIbC
¢dotoHa

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITh

1.2 A.T'. CroneroBa. 3akonsl potodddexra

VpaBHenue OifHmTeiiHa s poToaddexTa.

7.1.3
«Kpacnas rpanuia» potodrddexra

7.1.4 Hasnenue cera. OnbiTel I1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

216 TexHUUecKue yCTpoiicTBa: borosnemenr,
o (GoTomaTuMK, comHeYHas oaTapes, CBETOIUOI

CTPOEHUME ATOMA

Mopens atoma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHHMs aToma. [InmanerapHas

MoJieIb aToMa

IToctymarel bopa. HM3myueHue U IOIIIOLICHUE
7.2.2 (OTOHOB TpU MEpPexoJie aToMa C OJHOTO YPOBHS

SHepruum Ha npyroi. Bunbel cnektpoB. Cnektp




7.3

YPOBHEM 3HEPruu aTomMa BOI0poaa

7.2.3

124

BonHoBeie cBoiicTBa yactuil. BonHbl ae bpoiins.
KopmyckymsipHo-BosiHOBOH ayanu3m. Jludpaxuus
AJIEKTPOHOB Ha KpHUCTAJIIaxX

CrnoHTaHHOE€ W BBIHYXKICHHOE  H3JIyYCHHE.
YCTpoiCTBO U IPUHITUIT pabOTHI J1a3zepa

7.2.5

TexHudeckue yCTpOMCTBA: CIEKTPAJIbHbIA aHAJIN3
(criexTpockor), 1a3ep, KBAaHTOBbIM KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0/IEHUS u perucTpanuu
AJIEMEHTAPHBIX YACTHII

OTtkpsiTHe paguoakTHBHOCTH. OnbIThl Pe3epdopaa
[0  ONPEACIACHHUIO COCTaBa  PATHOAKTHBHOTO
nsnyuenus. CpoiictBa anb(a-, Oera-, ramma-
I/I3J'Iy‘-IeHI/I$I. BJII/I?IHI/IC paIII/IoaKTI/IBHOCTI/I Ha XHUBBIC
OpTraHU3MBbI

OtkpeiTHE mnpoTOHa U HeWTpoHa. HykinoHHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsia
saapa. MaccoBoe unciio sapa. M30tomnsl
Anbda-pacniaf. DJEKTPOHHBIM U TMO3UTPOHHBIH
Oera-pacma. lNamma-uznyuenue. 3aKoH
PaaMOAaKTUBHOIO pacnaga

DHeprus CBsA3U HYKJIOHOB B sJipe. SlaepHbIe CHUIIBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepusiii  peaktop. TepMOsIepHBIM  CHUHTES.
[TpobnemMbl U MEepCHeKTUBBI SJIEPHOM HEPTreTHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble YacTHIbl. OTKpBITHE MO3UTPOHA.
@yHIaMEHTAIbHbIE B3aUMOJAEHCTBUA

7.3.9

7.3.10

TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas 6omba
[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHN

8.1

8.2

Bun 3Bé3nHoro neba. Co3Be3nus, spKue 3BE3NBI,
IJIaHETHBI, UX BUAUMOC IBUKCHUC

Conneuynas cuctema. IlmaHeTsl 3eMHOI TpYHIIBI.
IInaneTeI-TUTAHTBEI U UX CIIYTHHUKH, KapJIHNKOBBIC




mw1aneTel. Manbie Tesa COMTHEYHON CUCTEMBI

8.3

8.4

Connne, ¢orochepa m armochepa. CosHeuHas
aAKTUBHOCTH

Uctounuk sueprun CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMIieparypa, HX
B3aMMOCBs3b. [[narpaMma «CEKTpaJIbHBIN KJIaCC —
CBETUMOCTD). 3BE3 bl [JIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTE IS 3BE3 TJIaBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buyrtpennee crpoenue 3BE31. CoBpeMEHHBIE
MPEACTABICHUS O TMPOUCXOXKIACHUU W DBOJIIOIUHI
ComHIa 1 3Bé311. DTalbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHast
cTpykTypa ['anaktuku, pacnpenenesue 3BE31, raza
n neu. llonoxkenue u nuwxenue ConHua B
INanaktuke. Ilnockas u chepuyeckas noJCUCTEMBI
INanakTuku

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
UéEpHpbie AbIpBI B iApax raJlaKTUK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Paszberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer Beenennol». PenukroBoe u3inydeHue

MacuirabHast CTPYKTypa Bcenennon.

MeraraiakTuka. Hepeménnsie npooIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOUCCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
(rpanuIbl, 00JACTH) TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, MOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOIIECChI,  WCTOJB3ys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI M|

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh YCIOBUS MPUMEHHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpUd  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3AeNioB MIKOJIBHOTO Kypca (PU3WKH, a TakKe WHTETpaIuu
3HAHUM M3 JPYyTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONoOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U @HSquCKI/Ie SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
WU3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBHCUMOCTEH (HU3UUYECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHE TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MPOBEACHUHU HCCIEIOBAHUN B paMKax y4eOHOro SKCHEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITEIbHOCTH  C  MCIOJb30BAHUEM
UM(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATECILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ wH(pOpMaIuen
(GU3NYECKOTO  COJAEpX)AaHHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTh ~ YMEHUH  MPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 M Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon
pasaena/re
MBI

Kox
JjIeMe
HTA

1.1
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HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHudeckoe JABHXKCHUC. OTHOCUTENIFHOCTh MEXaHHYSCKOT'O

nerkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

g TPacKETOL

Eé€ pamryc-BeKkTop:
Fle)=(x(z) e ) =(r)),

TpaeKTopIf,

P

IIEpPEMEINCHIIC!

Ar=1(ty)—1(t) =1, —11 = *
= (Ax, Ay, Az),

Iy Tb.

CroxKeHIIe HEPEMEU]EHIIfIZ

Ay =4, +47

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

-y

~7=(v,,0.).

Ax ,
v, =— =x,,
At L—-:-

CrokeHHIe CKOPOCTell: 0, =0, + 0, -

AHATIOTHYHO v, =V,, V.= Z/

=t -

Brruucnenue nepeMemieHns 1 myTd MaTepUaIbHOW TOUYKH IIPU

NPSIMOJINHEIHOM JIBUKEHUHU BAOJb OCH X 10 rpaduKy
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3aBUCUMOCTH Vx(t)

- . AD
YCKDPEHIIE MaTepHaIBHOII TOYKIL: a = EL =
=0

Au,
{a =

2
A o

=(v,),". amanorirmo a, = (v, )", a.=(v.)"

= (a

1.1.5

1.1.6

PaBHOMEpHOE IPAMOIIMHENHOE BUKEHHUE:

x(t) = xg+ vt

v.(t) — vy, = const

PaBHOYCKOpeHHOC HpﬂMOHHHeﬁHOC JABHIKCHUC!

2

at

x(t)=x,+u, t+

v(t)=u, +at

a, = const
] ]
U'Ex - Lﬁ-‘x = z'ax [xl —.'{.'1]

HPII OBILKEHINI B OTHOM HAIIPABJICHII IIVIE S =

by Uy

el

1.1.7

CBoOoaHOe najieHne. Y CKopeHnue cBOOOTHOTO MaICHHS.

.-ua.na:



1.1.8

Yo o

(0] Xo (

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM o K TOPU30HTY:

[.r{f} =X, + U f =X +U,cosa-f
P . 2
1;'{f}=J',:,+U,:,1.r+g-‘—=J'Q+U,:,51nu.-r—£
: 2 2
v (t)=u, =v,cosa

v (f)=v,, +g1=y,sino— g

g.=0
g, =—g=const

KpuBonunelinoe nsuxkenue. [IBuxeHne MaTepuaabHOU TOUKH
10 OKPY’KHOCTH.

YrinoBas u TuHEHHas CKOPOCTb TOYKHU:

v =l

V=R

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 10 OKPYKHOCTH

_2?1’_2
(= T = Ty

. LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU:

= ”
Qpe = ? = w*R




1.2

. [lonmHOE yCKOpeHHe MaTepruaIbHOU TOUYKHU

Teépnoe Teno. [locrynarenbHOE U BpallaTeIbHOE IBUKEHUE

1.19 }
TBEPIOTrO Tela
JNHAMUKA
121 HNuepumansubie cucteMbl oTcuéra. [lepBriii 3akoH HeroToHa.
o [Ipunuun otHOocuTenbHOCTH ["anumnes
Macca Tena. [lmoTHOCTSH BemiecTBa:
m
pP=3
1.2.2
Cuna. [TpyHIMD Cyneprno3uluy CUJL:
Fpaﬂ:—:u,qe:?:c'rs =F +FE+..
1.2.3
Bropoii 3akon Herotona: qyist MarepuanbHoil Touku B MICO
F, =may
1.24 T
Ap = FAt
npu

-

F = const




1.2.5

1.2.6

-

—

‘FiE FEI

Tpernii 3akoH HbI0TOHA 1151 MaTEpPUAIIBHBIX TOYEK:

Fio =—=F

3akoH BCCMUPHOI'O TATOTCHHA: CHJIbI IMPUTSIKCHUSA MCEKIAY
TOYCYHBIMU MAaCCaMM paBHBI
myma
Rf

F==G

Cuitla TsDKECTH. ]_[CHTp TSDKECTH TeJla. 3aBUCHMOCTH CHIIBI

TSIKECTH OT BBICOTHI N Haf MOBEPXHOCTHIO MIaHeTHl pagunycom RO:
GMm

T Re+1)?

1.2.7

1.2.8

Cuna ynpyrocrtu. 3akoH ['yka:
F.=—kx

Cuna tpenusi. Cyxoe TpeHue.

Cuia TpeHUs CKOJIbKEHUS:
Erp = uN




1.3

1.2.9

13.1

Fp=pN

Cuna TpeHus nokos:

Koaddurment tpenns

JlaBaeHwue:

CTATHUKA

—

F

MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA:

IM| = Fl, e | — iedo cust

OTHOCHUTCIIBHO ocH, npoxo,uﬁmeﬁ qcpes3 TOYKY O

NEPIEHIUKYIISIPHO PUCYHKY

1.3.2

1.3.3

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATbHBIX TOUEK:

B myn +marn+...
Tipe =
R my +mo+...

B onHOpOIHOM TTOJIE TSXKECTH

(g = const)

HOCHTP MACC TCJIa COBMAAACT C €ro HCHTPOM TAKCCTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:
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1.3.5

1.3.6

[M+M,+..=0
\[F]+F2+...=[J

3akoH Ilackansa

JaBnenue B )xuaKkocTH, mokosmieics B UCO:

p=po+pgh

3akoH Apxumena:

=

=-P

FApx EEITECH

€CIIH TEJIO U KUJIKOCTh nokosrcs B UCO, To

FApx Sl L —

VYcioBue miaBaHus TeN

1.4

3AKOHBI COXPAHEHUWA B MEXAHUKE

14.1

1.4.2

NMnynec MaTepuabHOM TOUKHU:

p=mv

I/IMHy.]'IBC CHUCTEMBI TCII.

p=p +p2t..




1.4.3

1.4.4

3aKOH M3MCHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B CO

Ap = ‘ﬂ(_'pl + P:+---} = Flepemst + FogpemuM+. -

, €CITH

Fls:—:em:—: + Ffs:—:em:—:‘l'- =10

PeakTuBHOE JBMXXEHUE

F
\<§<;

PaGora cuibl Ha MaoM NEpEeMCIICHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax

1.4.5

<(}-

()]
MonHOCTE CHIIBI:

€CIIH 32 BpeMs
AL

At

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTH CHJIbBI




1.4.6

Kunernyeckast SHEPTHs MATEPUATLHOM TOUKH:
mv?  p?
ET2 0 2m

3aK0H U3MEHEHUS KHHETHYECKOH OHEPIUN CUCTCMbI

MatepuanbHbIx ToYek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenmansHas 3HEPrUs:
JUISL TIOTEHLIMAIBHBIX CHUII

Alﬂ = Elr:u're:—:u - Eﬂnn're:-:u;_: "II_I'I'EL'[I:IT'EEU

[TorenmanpHast 3HEPTrUsl MaTEPUATIBLHON TOYKH B OHOPOIHOM

TIOJIC TAXKECTHU !

EI.'[I:ITE[—II; = T”'gh

[ToTeHumanpHas 3HEpPIrUs ynpyro aeGopMuUpoBaHHOIO Tea:

kex®
Enu'r EHI, T




1.5

1.4.8
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1.5.2

3aKOH HU3MCHCHUA U COXPAaHCHUA MeXaHH4YeCKOU OHCPIrum:
Euex = Exan * Enoresm.
B IICO AEyex = Agcex renoremm. cums
B IICO AE,x =0, eCMI Agcex menorenn cax = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

I'apmoHnueckue KoJIeOaHus MaTepUalbHOU TOYKH.
Ammntyaa u ¢gaza konedanuii. Kunemarndeckoe onvcaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
I7I€ X - CMEILIEHUE U3 PABHOBECHS.

I[I/IHaMI/I‘leCKOG OIINCaHUC:

ma, = —kx,

rie
k = maw®

OTO0 3HAYUT, YTO
F, = —kx.

DHepreTuyecKkoe oNrcanne (3aKOH COXPaHEHUST MEXaHHUECKOU
SHEeprun):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIIIUTY AbI KoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTYJIaMU KOJieOaHu# €€ CKOPOCTH U YCKOPEHUS:

Upe =04, @ =04

[Tepron u yacToTa KoIeOaHMIA:

Hepno;[ MaJbIX CBO60,[[HBIX KoJIeOAHMH MaTEeMaTHYECKOrO

MasgTHHKA:




1.5.3
154
1.5.5
2
2.1
211

T=2.‘[\{I
E

[lepuon cBOOOTHBIX KOIEOaHUI IPY>KUHHOTO MasiTHUKA:

m
T =2m |—

k

BbIHy}KI[eHHBIe konebanus. Pesonanc. PezonancHas KpuBas

[Tonepeunsie u IpOAOIbHbIE BOJIHBI. CxopocTb

pacrpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vT=—-

l_:l

Ny

L:l

Hutepdepennus u qudpakius BOJIH

3Byk. CKOpOCTb 3BYyKa

MOJIEKVYJISAPHASA ®U3MKA. TEPMOJNHAMUKA
MOJIEKVYJISIPHASA ®U3MKA

Mogenu cTtpoeHus ras3oB, KUAKOCTEW U TBEpAbIX Teu. [lycts

TepMOAMHaMHueckas cucrema (temo) cocroutr u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m

Ny m

rac

—4uciio ABOrajipo, M — Macca CUCTEMBI (Tena),

M




— MOJIIpHas Macca BCUICCTBA

2.1.2 TennoBoe ABMKEHHE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 BsaumoelicTBre yacTHIl BEIECTBA
2.1.4 Huddysus. bpoyHoBckoe 1BHKEHUE
215 Monenps uneansaoro raza 8 MKT
CBs13p MEXJly 1aBJICHUEM U CpPEeIHEN KMHETUYECKOW IHEprueut
MOCTYNATEJIbHOTO TEIJIOBOIO JBUKEHHS MOJIEKYJ UACaTbHOTO
ra3a (ocaoBHoe ypaBHeHue MKT):
p= mav’ Eni{%“u‘ 2n.r;‘
= — o = — = — 0T
3 300 2 3
2.16 rie MmO — macca OJTHON MOJICKYJIBI,
N
n=-
G
- KOHLIEHTPALIKS MOJIEKYT
2.1.7 AOcomoTHas Temmieparypa: T =t +273K
CBs13b TeMIIEpaTyphl Ta3a co CpeAHe KHHETUUECKOM YHepruei
MOCTYNATEILHOTO TEIIOBOTO JIBHKCHHSI €70 MOJICKYJT:
! 2
2.1.8 o =| _3r
L 2 2
2.19 VYpaBuenue p = nkT

2.1.10

Mogenp uaeaabHOro ra3a B TCPMOANHAMHKE:




( Vpaprerse Merreeesa — Kareipora
| BeIpakeH e U1 BHYTPSHHEH SHEPIHH
VpaeneHne MeHeneeBa — KianelipoHa (IIpHMEHHN)
3aIIICI):

pRT

V= %RT — vRT = NKT, p=E=

EHPEJKEHIIE AIIA BH}’TPEHHEﬁ JHEPTIII OTHOATOMHOT'O

raza ([IIpHIMeHNMEle (POPMET 3aIIIcH):

L‘=ivﬂ’r— NKT = 3™ RT =ve T =2 p¥
2 2 2

2.1.11

2.1.12

p=p tp2t
N3omporieccsl B pa3pekeHHOM raze ¢ MOCTOSHHBIM YHCIOM
MoJiekyJ1 N (C TOCTOSTHHBIM KOJHYECTBOM BEIIIECTBA V):
nzotepma (T = const): pV = const
nzoxopa (V = const):

D

— = const

T
n3obapa (p = const):

[

3aKkoH I[aJII)TOHa AJId JaBJICHUA CMCCH Pa3pCiKCHHBIX I'a30B!

= const

I'pacmueckoe npencraBieHue n3omnporeccos Ha pV-, pT-u VT-

161e

Iaeall




JarpaMMax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

|

p_ = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYCCTBA BECIICCTBA V.

HaCBIIJ_[eHHBIC N  HCHACBIMICHHBLIC  IIAphbI. KauectBenHnas

3aBUCHUMOCTD IINIOTHOCTU W JABJICHHS HACBIIICHHOI'O Imapa OT

2113 TEMIIEpaTypbl, X HE3aBUCHUMOCTb OT 00BEMa HACBHIIICHHOTO
napa
BnaxnocTs BO3ayXa.
OTHOCHTENbHAS BIAXKHOCTb:
oo P Prasall)
B pEEEEIDJHEpE{:T} B pEElEEnIIIIl'[EI'[}El{:T}
2.1.14
2115 V3MeHeHMe arperaTtHbIX COCTOSIHMH BelIecTBa: HMCIApEeHUE U
o KOH/ICHCAIIHS, KHTICHHUE KUIKOCTH
N3meHeHne arperatHbIX COCTOSSHUM BELIECTBA: IUIABJICHHE U
2.1.16
KpHUCTAJTU3AIUS
2.1.17 IIpeoOpazoBanue 3Hepruu B (pa3oBbIX Mepexoiax
2.2 TEPMOANHAMUKA
221 TemnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTpennss sueprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH IHEpruu
2.2.3 6e3 cosepiieHust paboTbl. KOHBEKIMS, TEIIONPOBOJHOCTD,

U3IyYEeHHE




224

2.2.5

2.2.6

2.2.7

KoanuecTBO TEILIOTHI.

VYV nenbHast TENI0EMKOCTD BEIECTBA C:

@ = cmAT

VY nenpHas Temiora napooodpazosanus L: Q = Lm.
VY aenbHas TeTIoTa raBieHus A: Q = Am.

VY aenbHas TemioTa cropaHus Toruaa : Q = gm

DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE:

A = pAV

Brruncnenue pabotsl o rpaduky npoiecca Ha PV-guarpamme

[TepBslii 3aKOH TEPMOIMHAMUKHU:

Q2 = AUjp + Ayn = (U —Uy) + 455

Annabara:

Qiz=0= Ay, = (U} —U;) = AU,

2.2.8

2.29

2.2.10

BTOpOﬁ 3aKOH TCPMOJUHAMHUKHU. HeO6paTI/IMLIC PO ECChI

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
(0]

0 Q

Harp Harg = Harp

n:

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho:

I T,

warp

T

marp Tmr'p

=] —xen

Max N = Mgy =




2.2.11
3
3.1
311
3.1.2
3.1.3
3.14

YpaBHEHHE TEIUIOBOTO OanaHca:
@ +@:+Q3+..=0

SJIEKTPOAMHAMUKA
SJIEKTPUYECKOE IIOJIE

DJIeKTpu3anus Tel U €€ MPOSBICHUS. DICKTPUUECKUN 3apsil.
JIBa Buga 3apsna. DJeMEHTApHBIM JJIEKTPUUECKUN 3apsii.

3aKoH COXpPaHCHHA IJICKTPHICCKOI'O 3apsaaa

BsaumoneiictBue 3apsnoB. Toueunsie 3apsabl. 3akon Kymona:

B OTHOPOAHOM BCHICCTBEC C HHSHCKTqueCKOﬁ

IPOHHIAEMOCTHIO
£
F:k|{?1|'|:}: __1 _|".;"1|'1".?J
&r- 4mes, 17

Onektpuueckoe mnone. Ero paeiicTBue Ha 3IIEKTpUUECKHE
3apsibl

Hanpsyk€HHOCTB DIIEKTPUYECKOTO MOJIA:

F

 mpodeet

Ilone Toueynoro 3apsaa:

E, = kL
-

OIHOPOJHOC IIOJIC:

E = const




KapTunbl 1uHUN HaNnpsH>KEHHOCTH ATUX TTOJICH

IloTeH1IMaIbHOCTD QJICKTPOCTATUYICCKOI'O I10JIA.

Pa3sHOCTb MOTEHIMAIOB U HAIIPSHKEHHE:
Az = q(@y —¢2) = —ghgp = qUl.

HOTCHHI/IaJ'IBHaH OHEPIUA 3apsaga B 3JICKTPOCTATUYCCKOM II0JIC:
W =qg

3.15
A =-AW
[ToTenuuan 3MeKTPOCTATHUECKOTO OIS
& W
q
CBsi3p HaNPSDKEHHOCTU TIONIE U PA3HOCTU TMOTEHIMATOB IS
OJTHOPOJTHOTO 3JIeKTpocTaTrueckoro mojsi: U = Ed
[TpuHIHIT CynepIIO3UITUH SJICKTPHUSCKUX TTOJICH:
3.1.6 - )
[TpOBOIHUKH B JIEKTPOCTATUICCKOM ITOJIE.
YcnoBue paBHOBECHS 3aps0B: BHYTPH IIPOBOJHHUKA
317 E-=0
, BHYTPH U Ha TIOBEPXHOCTH MPOBOTHUKA ( = CONSt
318 JIM3IIEKTPUKHU B AJIEKTPOCTATHYECKOM TToJie. JluaiekTpudeckast

MNPOHUIACMOCTDb BCHICCTBA €




Konnencarop. D1ekTpo€MKOCTh KOHIEHCATOPA:

q
c==
u
3.1.9 DNeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA:
)
=—=2:(
d I}
[TapamnensHOe cOeTMHEHNE KOHICHCATOPOB:
q=q +qz+... U =U; =. 'Jcnaparr.rt_ €+ 0+

IlocnemoBaTeabHOE COCIMHCHIE KOHACHCATOPOB:

3.1.10

3.1.11 DHeprus 3apsKEHHOr0 KOHEHCaTopa:




3.2

3AKOHBI IITOCTOAHHOTI'O TOKA

3.2.1

Cwuia Toka:
7-2q
At 0

ITocrosunsbiii Tok: | = const

Jlnst mocrosinHOTO TOKa ( = |t

3.2.2

VYcnoBus cymecTBOBaHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3.24

3.2.5

3axon Oma 1 ydacTKa LeMnu:

I=—
R

DnexTpuyeckoe COIPOTHUBIICHUE. 3aBUCUMOCTD
COMPOTHUBIICHUS OJHOPOJHOTO MPOBOJHUKA OT €ro UIMHBI U

CCUCHUS. y)leJ'ILHOG COIIPOTUBJICHHUEC BECIICCTBA.

l
R=p§

Ucrounuku Toka. 9/]C uctouHuka Toka:

A CTOPOHHITICHA

q

E =




BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3axoH OMa /115 IOJHOW (3aMKHYTOM) 3JeKTpruecKoi uenu: E

= IR + Ir, oTkyna

I=—
Rr

3.2.6

[TapannensHoe coeIMHEHNE TPOBOAHHUKOB:
I=11+12+..,Ul=U2=.,

3.2.7

IlocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
u=ul+uz+.,11=12=.,

Pabota snektpuueckoro Toka: A = [UL.
3akoH Jlxoyns — Jlenna:
328 Q=I°Rt

Ha pesucrope




-

R:Q =A=I3Rt=j’Ut=?t

MOH_IHOCTB QJICKTPHUYCCKOI'0 TOKaA:

IS -
AL |0
TemnoBas MOLTHOCTS, BBIJENSIEMAst HA PE3UCTOPE:
o U
3.2.9 P=I'R=—=IU
MoniHocTh HCTOYHHKA TOKA:
A4
P = f =EI
Ar—{)
CBoOosiHbIE ~ HOCHTENM  DJEKTPUYECKHX  3apsiioB B
3210 IIPOBOJHMKAX.  MexaHu3Mpl  NPOBOAMMOCTH  TBEPIBIX
o METaJIJIOB, PAacTBOPOB M pAaCIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoanuku. I10ynipOBOTHUKOBBIA 11O/
3.3 MAT'HUTHOE I1OJIE
Mexannyeckoe B3aMMOJEHCTBUE MarHUTOB. MarHuTHoe moJe.
Bekrop wmarmutHONM wmHAyKnuu. [lpuHnun cynepnosuuuu
MarHUTHBIX ITOJIEH:
B =B, + By+..
3.3.1
Jluaun wHAYKOMKM MarHuTHOro mons. KaptuHa smHuMi
VHyKIAH MarHuTHOTO TI0JIs1 IIOJIOCOBOTO u
MTOJIKOBOOOPA3HOT0 MOCTOSHHBIX MarHUTOB
OnbiT Opcrena. MarHutHoe TOJ€ MPOBOJHHUKA C TOKOM.
332 Kaptuna nMHMHA HHOYKIOUM MarHUTHOTO TOJS JJUHHOTO
o MIPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOAHUKA,
KaTYyILIKHU C TOKOM
Cuna Amnepa, €€ HanpaBJIEHUE U BEJINYUHA:
3.3.3

F, = IBlsina




, TJI€ 0. — YTOJI MEKly HAIPaBJICHUEM IIPOBOAHUKA U BEKTOPOM

B

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYUHA:

Frop =! q | vBsina

rac o — yroj Mexay BEKTOpaMu

L‘J

334 mu
B
. JIBwKeHue 3apsOKCHHOM 4YacTHIBI B OJHOPOJHOM MAarHUTHOM
noJse
34 DJIEKTPOMATHUTHA A MHAYKIA
[ToTok BeKTOpa MAarHUTHOM MHIIYKIUU:
& = B, 5= B5cosx
3.4.1
3.4.2 SBnenue snexkTpomMariuTHOM UHAYKIMU. D/1C unaykuuu
3aKoH 3JeKTPOMarHuTHON uHAyKIuu dapanes:
AD
3.4.3 ]-—_'f = :—(I:li_
At Af—0

344




DJIC MHIYKIKK B IPSAMOM IPOBOJHHUKE UTHHOM |,

ABMIKYHIEMCS CO CKOPOCTBIO

l_':l

1D

B OJHOPOJHOM MarHUTHOM ToJie B:
| E; |= Blvcosa

, [JI€ O — YI'OJI MCXKYy BEKTOPOM B u HOpMAJIbIO

n

K IIJIOCKOCTH, B KOTOPOH JiexkKaT BEKTOPBI

4 5

nv

; €CITH

=

L‘J




TO
| Ez’ |= Blv

345 [IpaBuso Jlena
NHAYKTUBHOCTB:
L= 5]
1
3.4.6
, o @ = LI,
Camounnykuus. 91C caMOMHAYKIUU:
AT
5T EL —
—0
DHeprusi MarHUTHOTO MOJIsl KATYLIKHA C TOKOM:
W = Li®
L=
3.4.7
3.5 DJIEKTPOMATI'HUTHBIE KOJIEBAHM S 1 BOJIHBI
3.5.1

Konebarenbupiit  koHTYp. CBOOOAHBIE 3IEKTPOMATHUTHBIE

KoJieOaHus B U/IeaTbHOM K0JIeOATETbHOM KOHTYpE:
[4() = Guesin 0+ )

]I['r:] =q;=mjmms['e:ﬁ+q}ﬂ:] =1 __cos(af +q,)




3.5.2

3.5.3

354

3.5.5

®opmyna Tomcona:

T = 2mVLC
, OTKyJla
2m 1
b=—=——=
T VILC

CBs13b AMIUIMTYAbI 3apaia KOHACHCATOpA € aMHJII/ITy,HOfI CHIJIBI
TOKa TIIpH CBO6OZ[HI>IX OJICKTPOMArouTHBIX KoJIeOaHHSIX B

nacaJlIbHOM KoJIeOaTeIbHOM KOHTYpC:
gm.u =
E¥

3akoH COXPAaHCHUA ODHCPIrUru B HACAIIBHOM KoJiIe0aTeIIbHOM

KOHTYpE:

BBIHY)KI[GHHLIC QJICKTPOMArHuTHBIC KOJIe6aHI/I$I. Pe3onanc
HepeMeHHLIfI TOK. HpOI/BBOI[CTBO, nepeagada mu HOTpC6J’ICHI/Ie
3JEKTPUUIECKON IHEPTUN
cu® LI* cu’ LI’
+ = mx = =X — const.
2 2 2 2

CBoiicTBa OJICKTPOMArduTHBIX BOJIH. Bzaumnas OpUCHTAIUA

BCKTOPOB B SHCKTpOMaFHHTHOﬁ BOJIHC B BaKyyM€:

4

E1EB1le




3.5.6

[lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

QJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITUKA

3.6.1

3.6.2

[IpssMonMHENHOE pacIpOCTpPaHEHHE CBETA B  OJAHOPOJHOMU

cpene. Toueunslii uctounuk. JIyu cBeta

3aK0HBI OTpaXXCHUs CBETA.

o=

olp

S

3.6.3

[TocTpoenue n300paxxeHu B IJIOCKOM 3epKajie

3.6.4

3aKOHbI IPEJIOMJICHUS CBETA.

[Ipenomnenue ceera:

nysina = nosinf.

AOCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:

c
Nage = E

OTHOCHTENBHBIN NIOKA3aTENb IPETOMIICHUS:
nz_n
ny, v

Xoz JIy4el B Ipu3Me.




3.6.5

3.6.6

3.6.7

1"1 = 1'2 . 1?1}.1 = .”2}.2
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH BOJIH IIpH
[epexo/Ic MOHOXPOMATHYECKOTO CBETa Yepe3 IPaHuIly pasjeiia

JABYX OINTHYCCKUX CPCI:

nH,<mn )

ny

ﬂ.ﬂp

[TonHoe BHYTpeHHEE OTpakeHHeE.

[IpenenbHbI yroil MOJIHOIO BHYTPEHHETO OTPasKEHUS:
o 1 M4
na,, = =—

T N M

Cobuparoniue W paccewBarolye JUH3bL. TOHKas JHH3A.

DOKyCHOE PACCTOSTHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BI:

D 1
~F
dopmyJia TOHKOH JIUH3bL:
1 N 1 1
d f




r=—

VBenuuenue, 1aBacMoe JIMH30M:

h_If]
H d

F\ h

7

o

B cnyuae paccenBaronieit JMH3bI:

3.6.8

1
D0 = F=—0,
D

Xon jnyda, IpOIIEAIIEr0 JUH3Y MOJA IPOU3BOJIBHBIM YIJIOM K
e€ rmaBHOM onrtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH W OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmapaT Kak onTuyeckuil mpubop. I'ma3 kak onTuueckas
cucremMa
HNnrtepdepennius cBera. KorepeHTHbIE WMCTOYHHMKH. Y CIOBUS

Ha6J'IIO,Z[CHI/I$I MaKCUMYMOB n MHWHUMYMOB B




UHTEp(EPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(A3HBIX

KOTCPECHTHBIX HCTOYHUKOB:

]

7.
MAKCIIMYMBI — .-1*-.=2m;; m=0*t1+2 +3 _

e

v
MITHIIMYMET — .-J.={2m+1_];, m=0,£1,+2 +3

e

3.6.11

Hudpakuus cBera. [udpakumonnas pemeérka. YciaoBue
HAONIONICHNUST TJIAaBHBIX ~MaKCUMyMOB IIpH  HOPMaJbHOM
MaJICHUd MOHOXPOMATHYECKOTO CBETa C JJIMHOM BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.12

Jucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411

I'mnoteza M. Ilnanka o kBantax. ®opmyna [Tnanka: E = hv

41.2

_E hv A

®otonbl. JHeprus GHoToHa:
he

E=hvr=—=pc

A

Nmnynsce poToHa:

c c A




4.1.3

®oroaddext. OnbiTer A.I'. CroneroBa. 3akoHbl hoTodhdekTa

414

VYpasaenwne DitamreitHa st porodrddexra:

JI-E;H.‘:-l:rr|:|:-:s| = Aeexoma + E o

rae,

Eli:':rru:-:a =hv = I:

he
Asan:u,u;a = h[?ecp = 1
Kp

£ _mvt g,
EHHEM@T — 2

=ell,;

4.1.5

JlaBiieHue cBera.

I[aBJ'ICHI/IC CBCTA HA IMMOJIHOCTBIO OTPAXKAIOIIYIO ITOBCPXHOCTh U

Ha MOJTHOCTBIO IMOTJIOMIA0IIYIO ITOBEPXHOCTD

4.2

OU3NKA ATOMA

421

[nanerapHas MoJieb aTOMa

422

IToctynatel bopa. M3nydyenue u mornomeHue (OTOHOB MpHU

repexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUU Ha JPYTOu:

he

hv, = =|E,-E

mr -
Ymm

™ |




4.2.3

JIunenyaTele CIIEKTPBI.

CriekTp ypoBHE# SHEpruu aroMa BOJI0poja:

~13,63B
E, =222 4123, .

n*

4.3

43.1

OU3NKA ATOMHOI'O SAIPA

Hykmonnas monens sigpa [elizenOepra — MBaneHko

sapa. MaccoBoe uncio aapa. M3otonst

. 3apsn

43.2

4.3.3

4.3.4

PagnoakTuBHOCTE.
Anbda-pacnan:
A A4 4
X— 7Y+ ,He

bera-pacna.

DNeKTpOHHBIH B-pacnai:
A A 1] -
s X—7 Y + je+v,

ITo3utpoHnHsIii B-pacnan:

A A 0= .

sX—=2- oY + e+ v,
I'amma-usiydenue
3aKOH paJln0aKTUBHOIO pacnaia:

-t

HYCTL M — Macca paauOaKTUBHOTO BEILICCTBA. Tornma

-t
m(t) =mg#+ 2T

E[I[epHLIC pCaKkIuu. I[CHCHI/IG H CUHTC3 AICP




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka; 10 knacc. yriyosnennoe o0yuenne KacesnoB B.A. OOmecTBo C
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narenscTBO «IIpocBemenue»

» Gusuka; 11 knacc. yrimybonennoe odydenne KacesnoB B.A. OOGmiecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO

«HSI[&TCJIBCTBO «HpOCBCIHCHI/IG»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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