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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUSA
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 ~ @enepainuy,  pealu3ylOIMIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM 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 yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOOUMBI JJId MPOJODKEHHS OOpa3oBaHHs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstorcs IJIaHUPYEMble pe3yJbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HayuHno-
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, SIBISIETCS CUCTEMHO-ESITEIIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o Qu3uKe HMEET NPUMEPHBIA 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
NOJAXO/JOB K TMpernojaBaHuio (U3MKU Ha YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO 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
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPENEeNUIO Xapakrep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
Ps UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK IMPHUHIMIIBI €r0 IIOCTPOCHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (pusuku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuid. BenymwuMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peann3anus NpPeaIIoNaracT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonoin nanpagiennocmu. Kypc ¢puszuku yrinyOaE€HHOTO ypOBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »srkonocuzayuu peanusyercss MNOCPEACTBOM BBEIEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

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



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHI MPU HM3YYECHUU 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 KaXIOM M3 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 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKH JJI 3THX BHJIOB YUCHHYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
YYaCTHUKaMHU 00pa30BaTEIbLHOTO MPOIEcca UCXO0I U3 OCOOEHHOCTEHN MOYpPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIITIOKCHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjaeiia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nUecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolme BbIOOpa
(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 00pa30BaHUs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanimonHoe 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 TIPUMECHECHHM.

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHHEe WHTEpPEcCa W CTPEMJICHUS OOYYaromuXxcsi K HayYHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa W3yYEHHs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

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

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJOTHUI;

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
npoIiecce 3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111eTr0 00pa30BaHuUs:

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

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECCKUE 3HAHUS JI1 OOBSICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNH, aJleKBaTHOM YCIOBUSIM 3a/Jlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

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

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON e TENHHOCTH, CBI3AHHOU
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TepeueHb J1abopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COIAEPKAHHUE OBYUYEHUA 10 KJIACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/IbI UCCIICIOBAaHUS (PU3NUECKUX SBJICHUH.

DKCHEpUMEHT U TEOpHs B TPoIlecce TMO3HaHWS Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOrOBble W IU(POBbBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEIWYWH  (aOCONIOTHAs W
OTHOCHUTEIIbHA).

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
abCOJIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJCANbHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbI €ro MpUMeHUMOocTU. Dusndeckas
TEeOopHsl.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenre cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MU
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi jabopatopueit o ¢usuke. [IpuMepsl u3mMepeHus
(bU3MYECKUX BEJIMYUH TP MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUA.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Pagnyc-BexkTop MaTepuambHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH>KEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTH KOOPJWHAT, CKOPOCTH W
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHU U UX TpaduKH.

KpuBonuHeitHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTH. YTJIOBasi W JuHEHHas ckopocTh. [lepmom m vactora oOpareHus.



[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelbHOE (TAaHT€HIIMAIbHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE U PEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUETa, WILTIOCTPAIUS KUHEMATHUYECKUX XApaKTEPUCTUK
JBH>KCHUSL.

CrniocoObl UccieI0BaHus TBUKEHUN.

Nnnroctpanus npeneibHOro NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmionenue aBmkeHUst Teia, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

Hamnpagienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUUA, CKOPOCTEM IBHKEHHUSI OJHOTO U TOTO K€
T€Jia B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO ABUIKEHUS C LETbIO ONpEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3MepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYyTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOTO  MaJeHUs  (PEKOMEHIOBAaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

W3yuenune nABWXEHHS TeNa, OpOIIEHHOro TOpu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPLUUOHATIBHOM 3aBUCUMOCTH MEXKIY NAJbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne JIBHXKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuoa OOpaIieHus KOHMYECKOTO0 MasTHHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[IepBbii 3akoH HproroHa. MHepumaneHble cuctemsl oTcyéra. [IpuHumn
otHocuTenbHOCTH ['anunes. HewHepiumanbHble CHUCTEMBI OTCUETa (OMpPEACIICHUE,
MIPUMEPHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cul.



Bropoin 3axkoH HproTOHa 111 MaTepUanbHOU TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATNOTEHUS. OKBHBAJIEHTHOCTh TI'PAaBUTALMOHHON U
WHEPTHOWU MAaCCHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckoil MMUpOTHL. JIBHKeHUE
HEOECHBIX TeN U UX cIyTHUKOB. 3akoHbl Kertepa. [lepBas kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokos. Koapdunment tpenus. Cuna CONMpOTHBICHUS NpPHU JIBUKCHHH Tejla B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO IBUKECHUS.

Hasnenue. I'mapocrarnyeckoe aasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMI OTHOCUTENBHOCTH.

Kauenune nByX IWIMHAPOB WIH IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE  pAaBHOJECHCTBYIOIIEH  NPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOZHUKAIOLIUX B PE3yJIbTaTE B3AUMOEHCTBHS TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit saxkcnepumenm, nabopamopnovie padomuol, nPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI IIPHU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3BI O HE3aBUCHMOCTH BPEMEHHM IBUKEHHS OpycKa I0
HAKJIOHHOMW IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BOHUKAKOLIUX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

N3yueHne NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
NETKuit OJIOK.



N3mepenne koddduirenta TpeHuss MO BETUYMHE YTIOBOrO KO3 QUIMEHTA
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpoe Teno. lloctymarensHoe W BpaliaTteabHOE JBHKEHHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuibl
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcToitunBoe, HEeyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEJIbHBIA KpPaH, peIETYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY cioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre ycllOBUM pPaBHOBECUS TBEPAOIO TeJld, HMEIOLIErO0 OCh
BpaLICHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACUET CHII YIIPYTOCTH.

N3ydenne yCcTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHukxe.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyJibCc CHITBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca marepuanbHOM TOUYkM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM MepeMelieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoIHOCTS CUJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHONU TOUYKMU.

[loTeHUIMAIbHBIE W HENMOTECHUHAJIBbHbIE CHWIBL. lloTeHUManpHAas >HEprHUs.
[ToTenmnumanbHas >HEpPrus ynpyro nehopMupoBaHHOW TPYKuHBIL. [loTeHmanpHas
DHEPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM Imose. [loreHuumanpHas sHeprus
TeJaa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO I1apa (BHYTpH M BHeE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAss CKOPOCTb.



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

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm s MACANbHOM JKHIKOCTH Kak CIEICTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHHu4ecKue yCTPONCTBAa M TEXHOJIOTUYECKUE MPOIECCHL: JIBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHbBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

W3mepeHne MOITHOCTH CHUJIBL.

M3MeHeHne 3Hepruu Teja Mpu COBEPIICHNUN PadOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEMCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

Yuenuueckuit skcnepumenm, nadbopamopnuie pabomul, npaKkmuKym.

M3mepenne nMIrysbca Teljia o TOpPMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIIS U MOIIHOCTHU
CHUJIBI TSATH.

CpaBHEHHE U3MEHEHUS] UMITYJIbCA TeJla C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOICHCTBHH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON 3HEPTUU NPYKHUHBI C paOOTON CHIIBI
TpEHUSI.

Omnpenenenue padbOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IJIOCKOCTH.

Pazgen 3. MosexkyasipHas pu3uKa 4 TEPMOAUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUl.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJIsIpHO-KuHeTnYeckorn Tteopuun (MKT), ux
onbITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBmkeHHe. XapakTep
JNBIWKEHUS M B3aUMMOJEWCTBHMS 4YacTHI] BewlecTBa. MoJENIn CTPOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
Mozeneii. Macca u  pasmepbl Mojekya (atomoB). KonuyecTBO BeliecTBa.
[ToctostnHast ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkana
temneparyp Llenbcusi.

Mopnenp uaealbHOrO ra3a B MOJEKYJSIPHO-KHHETHYECKOW TEOPUU: YACTHILIBI
ra3a JABMXKYTCS XaOTHUYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.



['a3oBbie 3akoHBL. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJCabHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
MPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M  CPENHEH  KHUHETUYECKOW  OJHEprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpEHEH
KMHETUYECKOW dHEPrUuel MOCTYyNaTEeIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHuyeckrue yCTPONCTBA W TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOIO JIBUKEHUS.

Juddysus xxkuakocTen.

Mogens onbita llTepHa.

[IpuTsIKEHNE MOJIEKY L.

Mopenu KpucTamIn4ecKuX peéToK.

HabGnronenue u uccieoBaHue N30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccenenoBanue mpouecca yCTAaHOBJIEHMSI TEIUIOBOIO PAaBHOBECHS IIPH
TEIJIO00MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

M3yuyeHne H30TEpPMUYECKOrO mpouecca (PEKOMEHIOBAHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEUIHUX YCIOBUM JJis
TEPMOAMHAMUYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEJIHHE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hawano TtepmoauHamMuku. (CamMoOmnpoOW3BOJIbHAA — peJlaKCalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHHe MenaeneeBa—Knanelpona U BeIpaK€HUE [JII BHYTPEHHEW SHEPTHM.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAIUs YacTHUll, BHICOKHE



TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW dHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

DneMmeHTapHas paborta B TepMoauHamMuKe. Beruncinenue paboTel o rpaduky
nporiecca Ha pV-auarpamme.

Tenomepenada  kak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KoHBekuus,
TEIUIONPOBOIHOCTD, U3TyUYCHHE.

KommuecTtBo TemnoTel. TemIoéMKOCTh Tena. YAeAbHAas W MOJSIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiiepa. YaenpHas TEIUIOTa CrOpaHUsA
ToruBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenade. I[lonsatue 00
aanabaTHOM TpoIIecCeE.

[lepBblidi 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KoimnuectBo
TEIJIOTBI W paboTa Kak Mepbl  U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOJUT
eMHCTBEHHAs afanadara. AGCONIIOTHAS TeMIeparypa.

BTtopoii 3ak0OH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpunIUMbl AecTBUS TerioBbIX MarmuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTUYECKHE ACTEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrartesneil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJIUITMOHED, JU3CIbHBIA M KapOIOpaTOpHBIM JBUTATENd, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AUSA «TEIUIOBBIX» OTXOJO0B C
MCIIOJIB30BaHUEM TETUIOBOTO HACOCA, YTUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTtuieckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEHW YHEPTHUHU.

HccnenoBanne aarnabaTHOro Ipoliecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3Mepenue yaenbHOU TENI0EMKOCTH.



HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHumeHcamwms. lcrmapeHue W KulleHWe. Y IelbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacelllieHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbl KUTIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTaiu3auus. YJIeNbHAas TEIUIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmaru tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimpeHue XKUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprUn B (pa30BBIX MEPEX0IaAX.

YpaBHeHue TerIoBoro OaaaHca.

[ToBepxHocTtHOe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBneHus. J[aBineHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpauuu.

TemmoBoe pacmpeHue.

CBOMCTBa HACBIIICHHBIX apOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3MepeHre cuiibl TOBEPXHOCTHOTO HATSXKEHUSI.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiIeHUS.

Mopaean HEHBIOTOHOBCKOM JKHUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmaruii.



Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJ1aBJIECHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

H3mepenne abCOMIOTHOW BIIAXXHOCTH BO3JyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodpduimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenne monyisa FOnra.

HccnenoBanre 3aBUCUMOCTH  Jedopmaluu  pe3uHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NpOsIBICHMS. OJIEKTpUYeCKUM 3apsa. [IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyIPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todeunsle 3apsaasl. 3akoH KynoHa.

Onextpudeckoe noje. Ero neicTBue Ha 3JEKTPUYECKHUE 3apsiibl.

HampsokéHHocTh  anekTpuueckoro  mosisa.  [IpoOnsiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

IloTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMAIOB U
HanpspkeHue. [loTeHumanpHass »HEprus 3apsAga B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTeHman snexkTpocraTnyeckoro noiid. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CyNEPHO3ULIMU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMepHO 3apsbkeHHOM cdepol. [lome
PaBHOMEPHO 3apsHKEHHOro no o0béMy 1miapa. Ilonme paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIupnekTpuKu B DJIEKTPOCTATUYECKOM  TOJIE. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DJIEeKTpPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIeHCaTOpoB. [locmenoBarenbHoe cOeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.



JIBr>KeHME 3apsyKEHHOM YaCTULbI B OTHOPOJIHOM DJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJIeHCaTOphbl, renepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3aPSIKEHHBIX UIACTHUH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaThuecKas 3aluTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmusie padomul, npaKmuKym.

OneHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

Habmroienue npeBpalieHus SHEPruu 3apsHKEHHOTO KOHACHCATOpa B SHEPTUIO
W3JIyYEHUs CBETOAMO/IA.

W3ydenne npoTekaHns TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pazHOCTH NOTEHI[UAJIOB (HampspKEeHMST ) npu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

Hccenenosanne paspsiga KOHAECHCATOPA Y€pe3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBus CynieCTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKM
toka. Hampsokenune U u DJ1C é&.

3akoH OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBHUCUMOCTh CONPOTHUBJICHUS
OHOPOJHOTO TPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJIHUKOB.
Pacuér pazBeTBiE¢HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIAENsieMas Ha
pe3ucTope.



OJC u BHyTpEeHHee CONPOTHBJIECHHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJHOW (3aMKHYTOM) DJJICKTPUYECKOW I1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHzencaTop B enu oCTOsIHHOTO TOKA.

TexHU4ecKue yCTpPOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

M3mepenne CUilbl TOKA U HATIPSKEHUS.

HccenenoBanye 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsDKEHUs JUIL PE3HUCTOpa,
JIaMIIbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

HccenenoBanye 3aBUCUMOCTH CHIIBI TOKAa OT CONPOTHUBIIEHHS IIPU IIOCTOSIHHOM
HaIPSHKCHUM.

[Ipssimoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrnocoObl coeMHeHHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccenenoBanre pa3sHOCTH MOTEHIMAIOB MEXY IOJIIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, nPAKMUKYM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOrO CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHMOCTH CWJIBI TOKAa OT HANpPsDKEHMS Ul JIaMIIbI
HaKaJIMBaHUS.

YBenuuenue npeena u3MepeHus: aMmrepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raapBaHMUYECKOro 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHUIMAJIOB MEXAY MOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE€3HOM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxku 6 pa3nuuHbix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJIUMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCThH COINPOTHUBICHUS METAJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOJHUKH. CoOcTBeHHass W TpUMECHas  IPOBOJAUMOCTb
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.



DNEKTPUYECKUN TOK B JJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs AUCCOIUALIUS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1na3ma.

TexHuyeckre yCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHUE: Tra30pa3psaHbIe
JaMIbl, SJIEKTPOHHO-Iy4YeBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: HOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA AJIFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJIEHUSI METAILUIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3za dapazes.

W ckpoBoii pa3psia U IpOBOJUMOCTb BO31yXaA.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HaGmronenue amexTposusa.

N3mepeHune 3apsiia OJJHOBAJIECHTHOTO UOHA.

HccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBJIEHUSI ~ TEPMOpPE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKH THOJA.

Du3ryecKuil MPAKTUKYM.

Crnioco0bl u3Mepenus (pU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYMH.
O1neHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEHHUECKUH  IKCICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeameTHbie CBA3M.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTHH.

Mesicnpeomemmusile nOHAMUS, CEA3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
NnO3HAHUA: SIBICHWE, Hay4YHBIA (DaKT, ruroresa, (uU3MvecKas BEITUYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEINPOBAHUE, MOJEIb, HW3MEpPCHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.



Mamemamuxka: peumieHue cucTeMbl ypaBHeHui. JluHeitHas ¢yHKIuS,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTRBO.
BekTophl ¥ MX MPOEKIMH HA OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: Mexanndeckoe ABIKEHHE B KUBOU mpupoze, auddysus, ocMoc,
TETUIOOOMEH JKMBBIX OPTaHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOMIeH Cpesbl,
yTHIM3aHs OMOOPraHWYEeCKOTO TOIUIMBA ISl  BBIPAOOTKH «TEIUIOBOW» H
AIIEKTPOIHEPTUH, IIOBEPXHOCTHOE HATSHKEHNE U KalWJUIAPHBIC SIBICHUS B TIPUPOJIE,
HIIEKTPUUYECKUE SIBIICHUS B )KUBOW PUPOJIE.

Xumuna: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB M MOJEKYIL,
MOJb BEIIECTBA, MOJIIPHAs Macca, TONyYeHHEe HAaHOMAaTepHaliOB, TEIUIOBBIC
CBOWCTBA TBEPMABIX Tel, KUAKOCTEH W Ta30B, )KUIKUE KPUCTAIUIBI, SICKTPUICCKUAC
CBOWCTBAa METAJUIOB, DJIEKTPOJIUTHUECKAs JUCCOIMALINS, TaJbBaHUKA, SJIEKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozusa: npeodbpa3zoBaHue JBUKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro W JKHJIKOTO TpPEHHS B TEXHHUKE, CTATHUYECKUE KOHCTPYKIIMU
(KpOHIITEHH, pemeéTyaThle KOHCTPYKIIMK), MCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKON, BOJOMET W Jpyrue), ABUTaTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOMHA, OBITOBOU XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJYYCHHUST COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE HAHOMATEPHAJIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHUYECKas 3allluTa, 3a3eMJICHHE DIIEKTPONPHOOpOB,
ra3opaspsIHble JIAMIIbI, IOy IPOBOJHUKOBEIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHamMuKa.

Tema 4. Macnummnoe nose.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAykKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJTYJib. JIBUKEHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJITHOM MarHUTHOM mnoJjie. Pabora cuiel Jlopenna.

MaruauTHoe 1nose B BeniectBe. DeppoMarHeTUKM, napa- U TUaMarHeTUKH.

TexHu4eckre yCTpOMCTBA M TEXHOJOTHMYECKHE IMPOLECChl: MPUMEHEHUE
MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.



Jlemoncmpayuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHMH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHHs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NEHUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie cBOMCTB peppOMarHeTHUKOB.

HccnenoBanne AeCTBUA NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenne cuibl Amrepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIEpa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBeHne ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOMU
naaykuun. JOJIC wHAyKnuu. 3aKOH 3JIEKTPOMAarHWTHOM uWHAykuuu Papanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUN.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpPOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
M€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaGmronenue siBfieHus 3JeKTPOMArHUTHOM UHIYKITUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B alFOMUHUEBOM (MEIHOM) TpyoOe.

SIBeHrE CaMOMHTYKIIMH.



HccnenoBanne 3aBucumMoctd DJ[C caMOMHIYyKIMH OT CKOPOCTH M3MEHEHMS
CHJIBI TOKA B IICIIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKyM.

HccnenoBanue sBICHUA SJICKTPOMArHUTHON MHIYKIIHH.

OnpeneneHne HHAYKIUY BUXPEBOTO MAarHUTHOT'O TIOJISL.

HccnenoBanue sIBICHUSI CAMOUHYKIIUH.

COopka MoJIenu IEKTPOMArHUTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmMonunyeckue koneOaHus. KnHemarnueckoe U JUHAMHUYECKOE OINHMCAaHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW ZHepruu). BoiBoa
JTUHAMHYECKOT'0 ONMMCAHUS TapMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCKOro U
KHHEMaTHYECKOTO OITMCAHUS.

Ammumntyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kosneOanui. llepumon Manmbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTHYeCKOro MmasTHHKa. Ilepros CBOOOJHBIX KOJeOAHUN MPYKUHHOTO
MasiITHHKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyk/1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsgHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOaHUSL.

TexHu4eckre yCTpoMCTBa M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
Kadelld, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabOmronenre He3aBUCMMOCTH TIeproa MajlbIX KOJeOaHWH Ipy3a Ha HUTH OT
aMILTUTY JIbI.

HccnenoBanue 3aTyxaromux Koje0aHui U 3aBUCUMOCTH TIEPHO01a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyieOaHUMM Tpy3a Ha MAaCCHUBHOM TMpPYKMHE C LEJbIO
dhopMUpOBaHUS MPEICTABICHUN 00 HICATBHOM MOJICIH MPY>KMHHOTO MasTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

HaOGmronenue pezoHanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

W3mepenne mnepuosa CBOOOTHBIX KOJICOAHWN HUTSHOTO W TPYKHUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJIa B XOJIe KOJeOaHU! Ha yIIPyroM MojBece.



N3yueHue ABMKEHUS HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MPY>KUHHOM MAasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHH.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Tema 2. InekmpomazHumuosie Ko1e0anus.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIBl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B UI€AJIbHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxaromue JJIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbII TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYJHOE W
JEHCTBYIOIIEE 3HAUEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iuyHoi (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanvupiii Tpanchopmarop. IlpousBoiacTBo, mepemadya U MoTpebiIeHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTMYECKME PHUCKM TMpU TMPOU3BOACTBE 3JeKTpo3Hepruu. KymnbTypa
WCITOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHUYeCcKHe yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUH JIEKTpOIepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3IeKTPOMAarHuTHOTO TeHEepaTopa.

BbIHYyX/I€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHanc mnpu MOCIENOBAaTEIbHOM COEIMHEHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO 1 IPUHITUT ICUCTBUS TpaHCPOopMaTopa.

Mopnenb TMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3yuenne tpanchopmaropa.



HccnenoBanre NMEPEMEHHOTO TOKa 4YEpe3 MOCIEHOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTylIKy H PE3UCTOP.

Habnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpPAHEHHS W JIJIMHA BOJIHBI.
CBolicTBa MEXaHHYECKHUX BOJIH: OTpa)KC€HHUE, MpeoMJeHue, UHTepdepeHuus u
nudpaxims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMoBO€ 3arps3HEHUE OKPYIKAOLIEH CPEIbI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.

TexHuuecKkue YCTpONCTBa M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusp,
yJIBTPa3BYyKOBasl JUAarHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmroienue oTpakeHus: U NpeioMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHI PE3OHAHC.

CBoiiCcTBa yibTpa3ByKa U €ro NpUMEHEHNE.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
npesioMJIeHUE, MoJspu3auus, Audpakuus, HHTephepeHIus.

O6HapyxeHue nHppakpacHOro U yiabTpahruoIECTOBOTO U3ITYUECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpoCcTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.



[IpssMOIMHENHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOU cpene. Jlyd cBera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3oOpaxxeHui B
iockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npejaomiieHusi. OTHOCUTENBHBIN MOKa3aTeNb npenoMiieHus. [10CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHHE JJIMH BOJIH IIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nydeit B mpusme. ducnepcusi cera. ClioxkHBIA cocTaB 0€Ioro CBeTa.
IIBer.

[TomHOe BHYTpeHHEe oTpakeHue. lIpenenbHblil yroa noJHOrO BHYTPEHHETO
OTpaXKCHHSI.

CobOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pacCTOSIHUSI TOHKON CEepUyYecKOr JMH3BI OT €€ Te€OMETPUM U OTHOCUTEIHLHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMmyia TOHKOM JIMH3bL. Y BETMYEHHE, 1aBAEMOE JIMH30M.

Xoa ayda, NPOLIEANIETO JUH3Y II0J IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JHH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas crnocoOHOCTh. ['na3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHLIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHMKOB. [lpumepnl KilacCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHudeckrue yCTpPOWCTBA MU TEXHOJOIMYECKUE IPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(DPaKIIMOHHAS peIIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeaomMiIeHUs CBETA.

Hab6nronenune moaHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.



HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4YEpe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCKomna.

HabGmronenune natepdepeHinm cBera.

Habnrogenue BETOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeTa.

N3ydenne nudppakiiMOHHON PeIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

Habnronenue noasipu3zaluy CBeTa.

[IpumMeHeHne NoJIAPOUI0B ISl U3YUYECHHS] MEXAHHYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne rnokasaTesist IpeJoMIICHHs CTEKIIA.

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

N3mepenne pOKyCHOTrO pacCTOSIHHS pacCENBAIOIINX JIMH3.

[Tosryuenune n300pakeHUsl B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3bI.

[Tosryuenue n300paxkeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Habmronenue nudpakiuu, nHTep)EpEeHINN U TOJIAPU3ALUH CBETA.

M3yuyeHue noyisipu3anyu cBeTa, OTPaXKEHHOIO OT OBEPXHOCTH U3JIEKTPUKA.

N3yuenune nHTEpPEpEeHIINH JIA3ePHOTO U3ITyUYCHUS HA IBYX IIETISX.

Hab6mronenune nucnepcun.

Habmronenue u ucciegoBanve quppakiiiOHHOTO CIIEKTpa.

N3mMepenue IaMHbI CBETOBOU BOJIHEI.

[Tomyyenue criekTpa U3IMy4YEHHUS] CBETOMOIA MPU MOMOIIN AUGPAKIIMOHHOM

PELIETKMU.
Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['panuubl  NTPUMEHMMOCTHM  KJIAacCMYeckoM  MexaHuku.  [loctynatsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  Jlopenna.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHHU U COKPAILICHUE JJIUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPrus
MTOKOSI.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CITyTHHUKOBBIC
MPUEMHUKHU, YCKOPUTENH 3aPSIKEHHBIX YACTHII.



YyeHnueckui IKCIIEPUMEHT, JIaOopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DSHEPTUU  PEISITUBUCTCKUX 4YacTUL[ (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBECHOE TEIIOBOE M3IIyuYeHHE (M3JIyuyeHHUE a0COJTIOTHO YEPHOTO TEna).
3akoH cmenienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akoHbl hoTodPdekrra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YaCTHOCTH, [JaBJIiEHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 ¥ a0COJIOTHO OTpaXKaromlyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. BosHbl ne bponns. Jlnuna BoiHb! e bpoiiis u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWcsa dactuubl. KopmycKylsipHo-
BOJIHOBOM Jyanu3M. [{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEIEIEHHOCTEM
['eitzenbepra.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3dQdeKT HAa YCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poToaddekTa.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKyMm.

HccnenoBanne Gporopesucropa.

N3mepenune nocrosinnoi [lnanka Ha ocHOBe ucclienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTbI TOKA YEPE3 CBETOINO OT HAMPSIHKEHUSI.

Tema 2. Qusuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas mojzenb aroma
Pezepdopaa.

[Toctynater bopa. M3nyuenue u nornomnierre GoTOHOB MPU MEPEXOe aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUM aTOMA BOJOPOJA.

CnoHTaHHOE U BBIHYXJECHHOE U3JlyueHHe cBeTa. Jlazep.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HaOGmronenue muHEHYaTOrO CrieKkTpa.

HccnenoBanre CreKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U M3MEpPEHHE
noctosinHoi PunOepra.

Tema 3. Dusuka amomMHo20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas moxaens siapa ['eiizenOepra—lBanenko. 3apsina siapa. MaccoBoe
quCiIo saapa. M30Torsl.

PanunoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacran. [ amma-n3inydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO HM3Iy4YCHHs. BIusHUE paIMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON IHEPTETUKMU.

Metonbl perucTpanuy U UCCIEA0BAHUS JIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmojenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHaapTHo Mojenu. TéMHas matepust U TEMHas
DHEPIusl.

EauHcTBO pu3nueckoil KapTUHBI MUpA.

TexHuyeckre yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, SAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHask ToMorpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie TpeKoB YacTull (10 TOTOBBIM (OTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCIIOJIBb30BaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. JiaemMeHTHI aCTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIpyMEeHUMOCTh 3aKOHOB (U3HKK ISl OOBSCHEHUS MPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUIMMOC
JIBUKCHUE.

CoJsiHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpocHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B Sapax
TraJIaKTHK.

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

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYECKUX BEIIMYMH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o0061enne U cucTeMaTH3alus CoepKaHus pa3ienoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHB, «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

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

MexnpeameTHbie CBA3M.

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

Mesicnpeomemnole noOHAMUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHOZ20
NnO3HAHUA: SBICHHWE, Hay4YHbId (AKT, rumnoresa, (U3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yIbTPa3ByKOBass JUArHOCTUKA B MEJULIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

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

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

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA 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
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHS YyueOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKJEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUNCKOM rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAaM, HOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOWYUBOTO OYIYIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbl, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3uKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYIO M HUCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCIOBHUSX PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaxOQuThb AapryMeHTbl Jif
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 PA3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATENIBHO OCYUIECTBISITh MOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B PA3IMUYHBIX (opMarax C
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4arth
KOH(JIMKTHI;

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

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHON PabOTHI;

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

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

OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUINATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

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

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

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

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OYMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

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

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMMOHUMATh  IMOIIMOHAILHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €r0 TPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenus B 10 knacce mpenMeTHbIe pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M OTHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

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

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOONIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJTIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW IHEPTHH,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbCa U
MEXAHUYECKON SHEPrur, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

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



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

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

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIC T€JIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEXaHWuecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYrOCTH, CUJia TPEHUS, MOIIHOCTbD,
DHEPrus B3aMMOJEUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, padoTa HJeaJbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JI€, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIIMAJIOB,  AJEKTPOJBIKYIAs  CWJla, CWia  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUueckas EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCJIEI0BAaTEIbHBIM U
NapasuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
MEXaHMUYECKOE JIBUKEHHE, TEIUIOBOE JBWKCHHME YacTHUI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TerIonepeaayu, JAEKTpU3alrs Tel, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3UUECKON BEIIMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ YU4ETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHUI, JIeJaTh BBIBOBI [10 PE3YJIBTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bL: UIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpHMEHTa, IMpakTUKyma U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(U3MYECKO MOJENIbIO: Ha OCHOBAHHMM aHAaJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3yJbTaThl W KOPPEKTHPOBATH METONbl PEUICHUS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

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

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

NPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3MYECKHMMH MpOLEecCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManKend (PU3UIECKOrOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepabOTKU U TNPEAbSBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

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

IPOSIBJISITH MOTUBALMIO K OyAyiel npodeccuoHaIbHOM AeATEIbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHiy oOyuenuss B 11 knacce mpenMeTHbIE Pe3yibTaThbl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

NOHMMATh pPOJAb (PU3UKK B  IKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYECHUE OINUCATEIBHOM, CUCTEMATU3UPYIOILEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3MUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOLIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (Qu3Mdeckux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIbHBIN TPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCATIbHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOTO pacnaia);

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

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue snuep, (Ppu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNE 3aBUCUMOCTEH (PU3UYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JejlaTh  BBIBOABI IO  pe3yjbTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOUTDH OMBITHI 10 MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH HCCIEIOBAHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUEeCcKO MOJEIbI0: Ha OCHOBAaHWM aHAJM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
MPOBOANUTH PAcu€Thl HA OCHOBAHUH MMEIOIIUXCS TaHHBIX, AaHATTU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yNbTaTOB;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3NYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

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

IPOSIBIISATH OpraHU3aIMOHHBIC u MO3HABaTEJIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAIMOHATIFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CHUTYyAIlMsIX, aJeKBATHO OIICHMBATH BKJIAJ KaXXJAOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUYHBIM METO/ IIO3HAHUSI TIPUPO/IbI
. bubnuotexa [JOK
1.1 Hayunslii MeToA O3HAHUS TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewaritka 10 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
22 Hurammica 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro T > 1 https://m.edso0.ru/f16b68d7
but6mmorexa [{OK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 0 htts://m.edsoo.ru/f 1666847
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
. bubmuotexa [JOK
1 1 1
3 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 5 https://m.edsoo.ru/fL6h68d7
bub6mmoreka [JOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6h68d7
3.3 ArperatHble cocTosiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXOAbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 DUEKTpHHIECKOE NOe 24 https://m.edso00.ru/f16b68d7
. . bubmmoreka [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 https://m.edsoo.ru/f 1666847
bubmuoreka [JOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3zaen 5. DU3NYECKUN IPAKTUKYM
. bubnuotexa [JOK
o1 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 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U1 BOJTHbI
bu6mmoreka [JOK
21 Mexanurieckie konebanis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edsoo.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859f1
Hroro no pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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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
' YaCTHI] 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.edso00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PU3MYECKUM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
6 VISHHCCIHH TIPAKCTHiEyM 6 0 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
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 1
CICPBHOC BpeA 0 https://m.eds00.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



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

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Koutpoabnbie IIpakTnueckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®usznka — pyHIaMeHTalbHas HayKa O
1 Pyna y 1 https://m.edsoo.ru/9bf5c621
pupoje
HayuHblif MeTO1 TO3HAHUS U METO/IbI
2 y A H“ 1 https://m.edsoo.ru/25666972
uccienoBaHus PU3NUECKUX SBICHUI
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 no3HaHus mpuposl. Habmonenue u 1 https://m.edsoo.ru/3de1d26f
HKCIIEPUMEHT B (hU3HKE
Crioco06s1 n3mMepeHus: Gu3nIecKux
4 p b 1 https://m.edsoo.ru/3aéch4a3
BCIIMYUH
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTU U3MEPEHUH PU3HUecKux 1 https://m.edsoo.ru/a2b15721
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTO (pU3HKHU B (POPMUPOBAHUH
6 ¢ N Gbop N p 1 https://m.edsoo.ru/3b9eb2cc
COBPEMEHHOU Hay4YHOUH KapTUHBI MHPA,
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexannueckoe aBmkeHne. CucreMa
otcyeTa. OTHOCHUTEIBHOCTh
7 1 https://m.edso00.ru/b1857981
MEXaHUYECKOTO NBIKeHus. [Ipsamas u
oOpaTHas 3a/1a4i MEXaHUKHU
8 Pannyc-BekTop MaTepualbHON TOYKH, 1 https://m.eds00.ru/44f38e63



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3a6cb4a3
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€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IIPpOCKIMHU HA OCH KOOpJAUHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBYDKEHUS

https://m.edsoo.ru/9c7af19c

10

11

12

CrnosxeHue nepeMelieHnii U CKOpPOCTeH.
Pewenne 3anau

HepaBHoMepHOE 1BH>KEHHE.
MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE.
[IpsiMonuHeitHOE IBUKEHUE C
MTOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue

pr[MOJ'IHHCfIHOl"O JABHXCHHA C
MMOCTOAHHBIM YCKOPCHUEM

https://m.edsoo.ru/56b218f1

https://m.edsoo.ru/a8ce4fdf

https://m.edsoo.ru/f924dcc8

13

CBobOosiHOE najieHne. Y cKopeHue
CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduku

https://m.edsoo.ru/fa29e9cf

14

JBmxeHue tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

https://m.edso0.ru/9a2d3298

15

Kpusonuneiinoe asuxenue. JBrmxenue
110 OKPYKHOCTH. YTJIOBasi U JJUHEWHAsS
ckopocts. [lepron u yacrora.
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHUE

https://m.edsoo.ru/66fefe66

16

KonTtponbHas pabora o Teme

https://m.edsoo.ru/ee9d274a



https://m.edsoo.ru/9c7af19c
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/a8ce4fdf
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https://m.edsoo.ru/9a2d3298
https://m.edsoo.ru/66fefe66
https://m.edsoo.ru/ee9d274a

"Kuuemartuka"

17

18

19

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.
[Ipunnun otHOCcHTENbHOCTH ["anumnes.
HeunepuuanbHbie CUCTEMBI OTCYETA

Cuna. PaBHOz€MCTBYOIIIAs cUila.
Bropoii 3akon HetoTona. Macca

Bzaumopericteue Ten. Tpetuil 3aKkoH
HproTona

https://m.edsoo.ru/cfe1583c

https://m.edso0o0.ru/9e291363

https://m.edsoo.ru/efe4112e

20

[IpuHnmn cynepnosunuu cuin. Pemenne
3a7]a4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

https://m.edsoo.ru/1f52449f

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU MaccChl

Cuia TSHKECTH M YyCKOPEHHUE
¢BOOOIHOTO MMaEHUS

https://m.edsoo.ru/f4clech8

https://m.edsoo.ru/3e848452

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://m.edsoo.ru/c3787bce

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BubI cun
TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e €
Y4ETOM CUJIbI COTIPOTHUBIICHHUS CPEJIBI

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/75f2fc9f

https://m.edso00.ru/1251686e

https://m.edsoo.ru/cc6cd69f

27

AOCOIOTHO TBEPIOE TEIIO.

https://m.eds00.ru/39816e56



https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
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HOCTYHaTeJIBHOe H BpalllaTCJIbHOC
JABVKCHHUE TBEPAOT'O TCIIa

28

29

30

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpaieHus. [1neqo cuiibl

Ciio)keHue cuil, IPUIOKEHHBIX K
TBepAoMy Teny. LleHTp TskecTu Tena.
YcnoBusi paBHOBECHST TBEPAOTO TeNa.
Buner paBHOBeCHs

Pemenue 3amau

https://m.edso0.ru/363b5721

https://m.edsoo.ru/31fcdd2c

https://m.edsoo.ru/d59f5579

31

32

33

34

KonTtponpsHast pabora o Teme
"unamuka. CtaTuka TBep0oToO Tema"

I/IMHy.]'ILC MaTepI/IaHBHOﬁ TOYKH,
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HeHTp
MacCcC CUCTEMbI MaTCPUAJIbHBIX TOYCK.
TeopeMa 0 IBMKCHHHU LICHTPA MacCC

I/IMHYJ'ILC CHJIbl 1 U3MCHCHUC UMITYJIbCA
Tena. 3aKoH COXPAHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

MoMeHT nMITysIbca MaTepUAIBHON
Touku. [Ipencrasienue o coxpaHeHuu
MOMEHTA UMITYJIbCA B LICHTPAIBHBIX
HOJISIX

https://m.edsoo.ru/f3818b83

https://m.eds00.ru/99859985

https://m.edsoo.ru/64aafec4

https://m.edsoo.ru/f6195a12

35

Pemenue 3agau

https://m.edsoo.ru/7b7a4663

36

PaGora cuiibl Ha MaoM U Ha KOHEUHOM
nepemernieHnu. ['papuueckoe
npeJcTaBieHne padboThl CUIIBI.
MOIIHOCTB CHJIBI

https://m.edsoo.ru/24c9cefl

37

Kunernueckas sneprus. Teopema o6

https://m.eds00.ru/18311468
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https://m.edsoo.ru/31fcdd2c
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W3MEHEHHU KHHETHYECKOM OHCPIrun
MaTCpHaHBHOﬁ TOYKH

38

39

40

41

[ToreHnnanbHbIE U HEOTEHIIUAJIBHBIE
cuibl. [loteHnumansHas sHeprusa. Bropas
KOCMHYECKask CKOPOCThb

Tperbsa kocMudeckast cKopocTb. CBs3b
paboThl HENOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHU4YECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTrUun

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpasuenue bepuynnu nms uneanbHOU
SKUTKOCTH

KonrtpomnsHas padota no Teme "3aKoHbl
COXPAHEHHUs B MEXaHUKE"

https://m.edsoo.ru/29cda7aa

https://m.edsoo.ru/8475b83e

https://m.edsoo.ru/641812d9

https://m.edsoo.ru/adfd6321

42

Pa3BuTue npencraBieHuid 0 Ipupoe
Ter1oTel. OcHOBHBIE ToJ0KeHuss MKT.
Juddysus. bpoyHoBCckoe ABMKEHHE

https://m.edsoo.ru/8d327d3e

43

44

45

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeN. XapaKkTep ABUKEHUS U
B3aI/IMO,ZIeI\/’ICTBI/I$I JaCTHUIl BeuieCTBa
Macca 1 pazmepbl MOJIEKYJT (AaTOMOB).
KomnuectBo Bemectsa. IlocTosiHHas
ABoraapo

Temneparypa. TeroBoe paBHOBecHE.
[[Tkana [enbcust

https://m.edso0.ru/7f949152

https://m.edsoo.ru/33d17dbd

https://m.edso0.ru/f6931272

46

Penrenue 3anau

https://m.edso0.ru/a93bae98

47

NneanbHbiil ra3. 'a30BbIe 3aKOHBI

https://m.edsoo.ru/c9618ea8



https://m.edsoo.ru/29cda7aa
https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/64f812d9
https://m.edsoo.ru/adfd6321
https://m.edsoo.ru/8d327d3e
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48

Ypasuenue Menneneesa-Kianelpona.
Penrenue 3amau

https://m.edsoo.ru/b56856ff

49

50

AbcomoTHas TeMiieparypa. 3aKkoH
HanbroHna

N3onpoueccsl B U1€alIbHOM Ia3e ¢
HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

https://m.edso0o.ru/91849ece

https://m.edso0.ru/2881b186

51

I'paduueckoe npencrapnenue
U30IIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

https://m.edsoo.ru/6a23b4ac

52
53

OcnoBHoe ypaBHeHue MKT

Pemenue 3amau

https://m.edsoo.ru/18a67861

https://m.edsoo.ru/dac14f69

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
CpeaHel KHHETHYECKON dHEpruen
MOCTYNATEIBHOTO TEMJIOBOIO ABH)KECHHUS
e€ yacTull

https://m.edsoo.ru/456e15c2

55

56

57

58

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI
o TeMe "OcuoBel MKT"

KonrtponsHas padora no reme "OCHOBBI
MKT"

TepMoanHaMuyeckas cUCTEMa. 3aJaHUeE
BHEIIHUX ycioBull uist T/ cucremsl.
Bremnue 1 BHyTpeHHUE ITapaMETPBI.
ITapamerpel T/] cuctemsl kak cpegHue
3HAYEHHUSI BEJIMYHH, OITUCBHIBAIOIIUX €€
Ha MUKPOCKOITHYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3sBosbHas penaxkcanus T/

https://m.edsoo.ru/15463eae

https://m.edsoo.ru/e2c6adae

https://m.edsoo.ru/3cefc893

https://m.edsoo.ru/abe6de9c
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CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

Mopenp naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TON MOJEIIN

VYpaBuenue MenaeneeBa-Knanelipona u
BbIpaXCHHE ISl BHYTPEHHEH SHEPTruu

https://m.edsoo.ru/65542fde

https://m.edsoo.ru/fdc9d33b

61

Bripaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aIbHOIO Iasa.
KBasucrarnuecknue U HECTaTUYECKHE
IIPOLIECCHI

https://m.edsoo.ru/e68eb3fb

62

DneMeHTapHas pabora B
TepMOJIUHAMUKE. Beraucienne paboTsl
no rpaduky mnpoiecca Ha pV-
Iuarpamme

https://m.edsoo.ru/71bd7146

63

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHUSI pabOTHI

https://m.edsoo.ru/74ea547b

64

65

66

KoHnBeknysi, TermonpoBoAHOCTb,
U3JIy4eHue

KomnuectBo Temiorsl. TemnoéMKOCTb
Tea. Y IeIpHas U MOJIsIpHas
TEIIOEMKOCTH BeIllecTBa. Y IeabHas
TEIUIOTa CropaHus TOIUIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

https://m.edsoo.ru/d2b82bdc

https://m.edso0.ru/77191a19

https://m.edsoo.ru/f72b113f

67

[TonsiTne 06 aguabaTHOM MpoOIIECCe.
I1epBblii 3aKOH TEPMOIMHAMUKHU

https://m.edsoo.ru/92f2bfaf

68

KonmaecTBo TemnoTe u paboTa Kak

https://m.edsoo.ru/fe9db125
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Mepbl U3MEHEHUS BHYTPEHHEH SHEPTrUuun
T/ cucreMsl

BTopoii 3ak0H TEpMOIMHAMUKY IS
PaBHOBECHBIX 1 HEPABHOBECHBIX

69 https://m.edsoo.ru/fbel719c
nporneccoB. HeobpatumocTs
MPUPOJIHBIX MPOIECCOB

70 TpHHLHIIEL ACHCTBHA TEILIOBLIX https://m.edso00.ru/58f1d829
mamuH. KITJ]

71 Maxcnmaneroe suaserne KILL Luir https://m.edsoo.ru/b4cb642e
Kapno

72 Pemenue 3agaa https://m.edsoo.ru/9aee78d6
DKOJOTHYECKHE aCIICKThI

73 HCIIOJIb30BAHMS TCIIOBBIX JJBHraTemiﬁ. https://m.edsoo.ru/5ad84ad?
TerutoBoe 3arps3HEHNE OKPYKAFOIIIEH
CpeIbI

74 Pemenue 3amau https://m.edsoo.ru/6ccd6f3e
O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI

75 no teme "Tepmonunamuka. TernoBbie https://m.edso0.ru/6192f9d2
MaIITHHBL"

76 Kowtponeras pabora no reme https://m.edsoo.ru/4ae6e963
"TepmonnHamuka. TennoBble MalIuHbL"
[TapoobpazoBanue 1 KOHIEHCAITHS.

77 Ucnapenue u kunenue. Y nenpHas https://m.eds00.ru/6338623e
TEIIOTa MapooOpPa30BaAHUS
Haceimmennbie 1 HeHACHIIICHHBIE TTaPhI.

78 KauecTBeHHas1 3aBUCUMOCTD TIJIOTHOCTH https://m.edsoo.ru/87foedd1

Y JJaBJICHUS HACBIILEHHOIO 1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTD OT
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00bEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT
JIABJICHUS B KUJIKOCTH

Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U

79 https://m.edsoo.ru/11ef332a
OTHOCUTEJIbHAS BIa)KHOCTh

80 Pemenue 3anau https://m.edsoo.ru/eda6d771
TBépnoe Teno. Kpucrammyeckue u

81 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB https://m.edsoo.ru/dac86a9b
KpUCTAaJUIOB
[1naBnenue u KpucTaLIM3aIMSL.

82 Y enbHas TEIUIOTa IUIABICHHSL. https://m.edsoo.ru/b1fe5daf
CyOmmmarust
Hedbopmaruu TBEpAOTO TENA.

83 Pacrsoxenue u cxxarue. Cnsur. Moayb https://m.edso0.ru/9195addc
IOnra. Ilpenen ynpyrux nedopmannii
TemoBoe paciInpeHne KUAKOCTEN 1

84 TBEPABIX TeJ. AHTAPMOHU3M TETIOBBIX https://m.edsoo.ru/c4afd848
KoJIe0aHUI YacTHIl BEIIeCTBa

85 TlpeobpasoBariite SHEprii B (pasoBbIX https://m.eds00.ru/38b77981
nepexoax

86 YpaBHEeHHE TEIJIOBOTO OajlaHca https://m.eds00.ru/187698ea

87 Pemenue 3amau https://m.edsoo.ru/dd3bbc77
IToBepXHOCTHOE HATSKEHUE.

88 Kanmms[pHLIev ABJICHMS. J{aBlieHHe 1Tof https://m.edsoo.ru/1674aedf
HCKPHUBJICHHON TOBEPXHOCTHIO
x)uakocru. Popmyna Jlamnaca

89 Obobmenne u cucremaTH3aIA HAHMH https://m.edsoo.ru/b86bcada

1o TeMe "ArperaTHble COCTOSTHUS
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BeniecTBa. Pa3zoBble epexoabl”

90

91

92

KonrtponbHas padora no reme
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexoan"

DJeKTpu3aIus Tei U €€ MPOsIBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUUCCKUX 3apsoB. [IpoBoHUKH,
JTUAJICKTPUKU U TTOJIYITPOBOTHUKHI

DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUIECKOrO
3apsana

https://m.edso0.ru/637137ab

https://m.edsoo.ru/d8239b91

https://m.edso0.ru/3839a75e

93

B3anmoperictue 3apsnoB. Toueunsle
3apsiabl. 3akoH Kynona

https://m.edsoo.ru/22342ef5

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPsIbl

https://m.edsoo.ru/77a9d457

https://m.edsoo.ru/5f69d83a

96

Hanpsok€HHOCTD 371€KTPUUECKOT0 TOJIS.
[IpoOHneIit 3apsn. Jlunun
HANPSHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
OnHOPOIHOE AIIEKTPUYECKOE TI0JIE

https://m.edsoo.ru/ele8dbc4

97

IToTeHmmanbHOCTD
3JIEKTPOCTATUYECKOTO MO0JIsl. Pa3HOCTH
MOTEHIINAJIOB U HAIIPSKEHHUE

https://m.edsoo.ru/ae94dc27

98

99

IloTenumnanbHas OHCPIuAd 3apsaia B
OJICKTPOCTATUYCCKOM II0JIC. HOTGHHI/IaJ'I
OJICKTPOCTATUUCCKOTI'O IMOJIA

CBs13b HaPSKEHHOCTHU OIS U
Pa3HOCTH ITOTEHIUAJIOB [

https://m.edsoo.ru/5a9a6571

https://m.edsoo.ru/9f3f9289



https://m.edsoo.ru/637137ab
https://m.edsoo.ru/d8239b91
https://m.edsoo.ru/3839a75e
https://m.edsoo.ru/22342ef5
https://m.edsoo.ru/77a9d457
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SJICKTPOCTATUYCCKOI'O I1OJIA

[TpuHUIMI Cyneprno3UINH

100 N https://m.edsoo.ru/1bd18654
AIIEKTPUIECKUX TOJICH

101 Pemenue 3amau https://m.edsoo.ru/163711ea
I1 !

102 OJ1¢ TORCTHOTO 3ap51)1av o https://m.edsoo.ru/cc734dce
PaBHOMEPHO 3apsKEHHOU cepsr
[Tote paBHOMEPHO 3apsHKEHHOTO 110

103 00Bémy mapa. [lone paBHOMEpHO https://m.edso0.ru/4677e463
3apsHKEHHONM O€CKOHEYHOM MIIOCKOCTH
IT

104 POBOMRMIKH B SJCKIPOCTATHACCROM https://m.edsoo.ru/a6229e4d
noJie. Y CJI0BHE paBHOBECHS 3apsI0B

105 JAONCKTPHKH H NIOYTIPOBOAHNKH B https://m.edsoo.ru/62476ad1
JIEKTPOCTATUYECKOM IT0JIC
Kongencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTD https://m.edsoo.ru/e7d2baf7
TJIOCKOTO KOHJ/ICHCATOpa
IT

107 APAIICIILHOC COCAMHCHIC https://m.edsoo.ru/5aef8d69
KOHJIEHCATOPOB
I1

108 OCICHOBATEIILHOC COCMHHCHHE https://m.edsoo.ru/11bce646
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa https://m.edsoo.ru/235a28b8

110 Pemenue 3amau https://m.edsoo.ru/656b4b18

111 JBIDKHHE 3aPKCHHOR HaCTHILLI B https://m.edsoo.ru/b4b416c7
OJIHOPOTHOM JJICKTPUIECKOM TI0JIe

112 Pemenue 3amau https://m.edsoo.ru/8321c4d4
06006 7

113 ODTICHIE I CHCTEMATHSALHA SHAHHIH https://m.edsoo.ru/144d952f

o TeMe "DnekTpuyeckoe mnoJje"
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KonTtponpHas pabora o Teme

114 | " https://m.eds00.ru/8add45f8
DJIEKTPUYECKOE T0JIe

Cwuina Toka. ITocTostHHEBIN TOK. Y CIIOBUS

115 CYLIECTBOBAHUS MOCTOSIHHOTO https://m.eds00.ru/b6811413
AIEKTPUUYECKOTO TOKA

116 Wcrounnku Toka. Hanmpsokenue u 31C https://m.edso0o.ru/167f5ef5
3 O .

117 AKOH LIMa U1 yHactia Aetn https://m.eds00.ru/953f39dd
DIIEKTPUYECKOE CONIPOTHUBIICHUE
3aBUCHUMOCTb COIIPOTUBIICHUS

118 OAHOPOIIOTO HPOBOMHHIA OT €T https://m.edsoo.ru/1b983cbha
JUTHHBI ¥ TIOMIAIH ITOTICPEYHOTO
CeueHUs
N4 )

119 AICHIEHOC COTIPOTHBICHHE BEMCCTBA https://m.edso0.ru/12739db1
Pemenue 3agau
IT

120 OCTICHOBATCIILHOS, HApATICTLHOC, https://m.edsoo.ru/ebd277dd
CMEIIaHHOE COEMHEHNE TIPOBOIHUKOB
Pacué S

121 qVT PDa3BETBICHHBIX S/ICKTPHHCCKHX https://m.edsoo.ru/e897cle3
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau https://m.edso0.ru/9692cee?
Pao .3

123 OTa SICKIPHACCIOTO TOKa. aKoH https://m.edsoo.ru/63fc1f6c
Hxoyns —Jlenna

124 Pemenne 3amay https://m.edsoo.ru/743f2f57
MOIIHOCTD IAEKTPUUECKOTO TOKA.

125 TennoBast MOIITHOCTh, BBIJICIIICMAs HA https://m.edso0.ru/73ca2881
pe3ucrope

126 Pemenue 3amau https://m.edsoo.ru/b4df8ee4
2J1C €HHEE COIPO eHHE

127 JAC  BHyTpCHH HpOTHBICHH https://m.edso0.ru/14a99997

HCTOYHHUKA TOKa



https://m.edsoo.ru/8add45f8
https://m.edsoo.ru/b6811413
https://m.edsoo.ru/167f5ef5
https://m.edsoo.ru/953f39dd
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3akoH OMa a1 OJIHOM (3aMKHYTOI)

128 N 1 https://m.edsoo.ru/671f4cfc
AJICKTPUICCKOM TN

129 Pemenue 3anau 1 https://m.eds00.ru/96ed9672

130 MoOIIHOCTh UCTOYHUKA TOKA 1 https://m.edsoo.ru/14ele7fc

131 KopoTtkoe 3ambikanmne 1 https://m.edso00.ru/2e8399e5

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa 1 https://m.edsoo.ru/ca2d98fc

133 Pemenue 3anau 1 https://m.edsoo.ru/8be8dfbb

134 Pemernite 3az(arj 1o T"eMe "Hocrosnbilt 1 https://m.edsoo.ru/fbc71f99
AJICKTPUUCCKUN TOK

135 Pemenne gaﬂazl o T"eMe "Hocrosmmbiii 1 https://m.edsoo.ru/fd84564f
AJICKTPUUCCKUN TOK

136 Pemerie 3aﬂa11 1o T"eMe "Hoctosit 1 https://m.edsoo.ru/e9bf8c7d
IIEKTPUICCKHUI TOK
O06o01IeHre u crucTeMaTu3alus 3HaHu|

137 1o TeMe "[10CTOSHHBII 2IeKTpUUECKUI 1 https://m.edsoo.ru/b312753c
TOK"

138 KOHTpOHBHaﬂVp%OTa 1o TeMev 1 https://m.edsoo.ru/3b3e6264
"IIoCTOSIHHBIN IEKTPUYECKUH TOK"
DneKTpudecKas MPOBOAMMOCTh

139 Pa3TUYHBIX BEMIECTB. DIIEKTPUICCKUI 1 https://m.edsoo.ru/74ce9638
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUUECKU TOK B paCTBOpPAX U

140 pacruraBax 3JeKTPOJIUTOB. 3aKOHBI 1 https://m.edso0.ru/166c3e31
®dapaznes 1S AIEKTPoIu3a

141 DneKkTpuuecKuil ToK B raszax. [lmazma 1 https://m.edsoo.ru/fd1c76c4

142 UICKTPHHECKIIH TOK B BakyyMe. 1 https://m.edsoo.ru/51313dfd

Bakyymabie mpubopbl
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143

DIIEKTPUUECKHUI TOK B
TIOJTYTTPOBOTHUKAX

https://m.edso00.ru/369c2523

144

145

[omynpoBoAHNKOBBIE TIPUOOPHI

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HapsHKEHUs
B L[ENIU MIOCTOSIHHOT'O TOKA MPU MOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENBHBIX TPUOOPOB" WIH
"3HaKOMCTBO C HU(PPOBOIA
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETHUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

https://m.edsoo.ru/34bfclc9

https://m.edsoo.ru/887a812f

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUSI
C LETBIO OMPEACIICHUS MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru/d3fb8243

147

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHusl pu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBUKEHUHU M0 HAKJIOHHOW IJI0CKOCTH"
nunu "HccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBHKeHUN"

https://m.edso00.ru/6264b28c

148

Pu3NUeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsi CBOOOTHOTO
nanenus” win "M3yuenue qBr>KeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/b393dch4

149

Du3nyecKuil MPaKTUKYM 110 TEME
"N3y4yeHue IBU>KEHUA TeJla 1o

https://m.edsoo.ru/a517142e



https://m.edsoo.ru/369c2523
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150

151

OKPY’>KHOCTH C IOCTOSIHHOM IO MOJTYJIIO
ckopocthio" wim "MccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIICHHS
KOHHUYECKOI0 MasiTHUKA OT €r0
napameTpoB"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOAEHCTBYIOIIEH CUJTIBI
IIpU JIBMKEHUH OpYyCKa MO HAaKJIOHHON
mockoctu" unu "[IpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka 1Mo HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Ou3nyeckuil MPakTUKYM 0 TeME
"HccnenoBaHue 3aBUCHMOCTH CHUII
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pPEe3UHOBOM 00paslie, OT UX
nedopmarun" wim "U3ydeHue
JIBIKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epe3 JIErKUU
610K

https://m.edsoo.ru/51e399ac

https://m.edsoo.ru/9ef82992

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue ko3 puiirienTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3(ppuIrieHTa
3apucumocTH Frp(N)" min
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH € IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" HIu
"N3y4yeHne qBUKEHMS IPy3a Ha Bally C
TpeHuem"

https://m.edsoo.ru/e6¢f8b17



https://m.edsoo.ru/51e399ac
https://m.edsoo.ru/9ef82992
https://m.edsoo.ru/e6cf8b17

153

154

155

156

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanue yciaoBUid paBHOBECHS
TBEPJOTO TEJIA, UMEIOILETO OCh
Bpaienus" win "KoncrpyupoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
wiu "M3ydeHne ycTouuBOCTH
TBEPOrO TeJla, UMEIOIIETO IIJI01a/1b
onopst"

dusnueckuil NpaKTUKYM 10 TEMe
"U3mepenune umnyJiibca tena mno
TopMo3HOMY ITyTH" uin "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIIHOCTH CHJTBI
Taru" wim "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI"
nm "HccnenoBanue coxpaHeHus
MMITYJIbCA TIPU yIIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY ITyTH"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"H3y4eHne n30TEpMHUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" wiu
"M3y4yeHne n30XopHOTro nporecca” uiu
"N3yuenune n3obapHOTo mporecca’ win
"[IpoBepka ypaBHEHUS COCTOSHUS"

Pu3N4eCKUu IPAKTUKYM 110 TEME
"U3mepenne ynenbHON TEmI0EMKOCTH"

https://m.edso0.ru/12559634

https://m.edso00.ru/92e75337

https://m.edsoo.ru/2cc45366

https://m.eds00.ru/64769b23
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157

un "UccnenoBanue nporecca
OCTBIBaHMS BelllecTBa' WU
"HccnenoBadnue agnadaTHOrO
nponecca’ unu "M3yuenue
B3aMMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIIEPATYpPbl KUIIEHUS KUKOCTEH"

Ou3nyecKkuil MPakTUKYM 0 TeME
"N3yueHne 3akOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOMN TEeNa0ThI
riaBieHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTH
BO3/lyXa M OLIEHKA MaccChl IapoB B
nomenienun". smepenue
Kod(duIMeHTa MOBEPXHOCTHOTO
HATSDKCHUS

https://m.edsoo.ru/6518def5

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
M3IIy4eHHs CBETOAMOAa" UIn
"M3y4eHne NpoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHieHcaTop" win
"Pacnipenenenue pazHOCTH
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIE0BATEILHOM COEIMHEHUU
KOHJICHCATOPOB"

https://m.edsoo.ru/8ab6f191

159

DuU3nyeCcKui MPaKTUKYM 10 TEME

https://m.edsoo.ru/689acfde
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160

"HccnenoBaHue CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB" MU
"H3Mmepenue yiebHOro CONPOTUBIICHUS
npoBoaHUKOB" wiK "MccinenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HaIpPSKEHUs JUIs1 JIAMITbl HAaKaJTuBaHUs"

Ou3nyeckuil MPakTUKYM 0 TeME
"HaGmroenue anekTpoaun3a’ win
"U3mepenHue 3apsiga 0 JHOBAJICHTHOTO
noHa" wiu "HccnenoBanue
3aBUCHUMOCTH COTPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" Win
"CHsITHE BOJIBT-aMIIEPHON
XapaKTepUCTHKHU auoaa”

https://m.edsoo.ru/d12ec827

161

162

163

PesepBuslit ypok. O0o01IeHue U
cHCTEeMaTH3aIlHs 3HAaHUH 110 TeMe
"KunemaTtuka"

PesepBusiit ypok. O60011IeHuEe U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe
" Ilmaamuka"

PeseprubIit ypok. O6001meHne u

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"Craruka TBepaoro rtena"

https://m.edsoo.ru/c1cd6683

https://m.edsoo.ru/3e83a7a7

https://m.edsoo.ru/fldde229

164

Peseprubrit ypok. O6001eHNE U
CUCTeMaTH3allMsl 3HAaHUH 10 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/ffffdfb9

165

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HaHUH 10 TeMe
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM

https://m.edsoo.ru/1eb17193
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Teopun"

166

167

168

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TennoBbie MalTuHbI"

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®dazoBble Iepexoan"

PesepBusiit ypok. O6o0mieHue u

CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnexkTpuueckoe nose"

https://m.edsoo.ru/491db95e

https://m.edsoo.ru/376bbe7d

https://m.edsoo.ru/a3a31db5

169

PesepBHeIit ypok. O000IICHNE 1
cucTeMaTH3alys 3HaHUH 110 Teme
"TIoCTOSHHBIN NEKTPUYECKUH TOK"

https://m.edsoo.ru/dbdb4728

170

Peseprubiit ypok. O60011eHNE U
cucreMaTtu3alus 3HaHui mo teme "Toku
B Pa3JIMYHBIX cpenax”

https://m.edsoo.ru/e7d639f2

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16
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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

BsauMonelicTBre MOCTOSIHHBIX

1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/d726f92d
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKITUH.

2 [IpuHUMI Cynepno3uii MarHUTHBIX 1 https://m.edsoo.ru/275747de
nosiei. JIMnHuM MarHUTHOM MHAYKIIMHU
M

3 AUHHTHOE TOJIE HPOBOITIKA © 1 https://m.edsoo.ru/3783fflc
TokoM. OnbIT Dpcrena
C A .

4 11 AMIIEPa, ©¢ HatpasyIeHHe 1 https://m.eds00.ru/6f5427fa
MOIYJTb

5 Pemenue 3amau 1 https://m.edsoo.ru/d41efee2
I1 A .

6 DHMCHEHHE 3ai0ta AMriepa 1 https://m.edsoo.ru/3b3f7d6a
DNeKTpOoUu3MepUTEIbHbIE TPUOOPHI
Cuna JlopeHua, e€ HalpaBJIeHHE U

7 MOy k. JIBIKEHHE 32psKCHHOM 1 https://m.edsoo.ru/aa8de148
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM
oJe

8 Pemenue 3amau 1 https://m.edso0.ru/8c783d83

9 Pa6ora cuel Jlopenria https://m.edsoo.ru/2bef64d7

10 Pemenne 3amau 1 https://m.edsoo.ru/e517b23e
Ma oe€ TI0JIE B BEIIECTBE.

11 THITHOC TOJIC B BEMICCTD 1 https://m.edsoo.ru/2a8cc173

deppomMarHeTuku, napa- u
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JUaMaraC€TukKu

OCHOBHBIE CBOWCTBA

12 dbeppomarneTnkoB. [Ipumenenue https://m.edsoo.ru/bc26694b
dbeppoMarHeTUKOB
P "M

13 CH_Ie”HI/IC SO TeME TIATHITHOT https://m.edsoo.ru/1faac6ab
nosne
P "M

14 eme"HHe SO TeME TVIATHITHO® https://m.edsoo.ru/29cfated
nosne
SIBneHne ANEeKTPOMArHUTHOM

15 MHAYyKIUHU. [I0TOK BEKTOpa MarHUTHOM https://m.edsoo.ru/d7679bea
HHAYKIUA

16 OJ1C unayKImun https://m.edsoo.ru/1b88d334

17 3aKOH OICKTPOMArHHTHOH HHAY KUHH https://m.eds00.ru/92685f5b
®dapanes
B .T

18 HXPEBOE JCKTPHACCROE noe. 10K https://m.edsoo.ru/b4a53967
dyxko

19 DAL MHAYKUIH B ABWKYILHXCA https://m.edsoo.ru/c7d9b182
MPOBOAHHUKAX

20 Penrenne 3amau https://m.edsoo.ru/dc7934d1

21 [IpaBuno Jlenua https://m.edsoo.ru/9b41ef5d
NunyktrBHOCTH. KaTymka

22 WHIYKTUBHOCTH B LIETIH TOCTOSTHHOTO https://m.edsoo.ru/7c53bb14
TOKa
A .OaC

23 BICHHE CAMOMH/YKIHH. 51 https://m.edsoo.ru/bb32479c
CaMOMHAYKIOWN

24 DHEPIHA MArHHTHOIO MO KATYLIKH ¢ https://m.edsoo.ru/2f6d1de5
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3amau https://m.edso0.ru/e9999345
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00600
ODIICHHE I CHCTEMATH3ATIA 1 https://m.edsoo.ru/f37ce6e9

3HAHUU 1O TeMe "DNeKTpoaguHaMHUKA"

KontponpHast pabora o Teme

" " 1 1 https://m.eds00.ru/f622357¢
DNeKTpoANHAMHUKA

Konebarensraasg cucrema. CBOOOIHBIE
KoJjeOanus. ['apMmoHUYecKre 1 https://m.edsoo.ru/23be4aa2
KoaeO0aHus

K
HHCMATHHCCROC I AMHAMITHCCKOT 1 https://m.eds00.ru/11414644

OIIMCaHHE KOJIeOaTEIbHBIX ,Z[BI/I)I(GHI/Iﬁ

OHepreruyeckoe onvcanue. BeiBos
JUHAMHYECKOI0 ONHUCaHUs
rapMOHUYECKUX KOJeOaHHH U3 UX 1 https://m.edsoo.ru/78dab8el

OHCPICTHUYCCKOI0O U KHHEMATHUYCCKOI'O
OIIMCaHusA

Amintyna 1 dasa konedanui 1 https://m.edsoo.ru/alaccd22

[Tepuon 1 yactoTa KoJIeOaAHHIA.
[Tepuoa Manmbix CBOOOIHBIX

KOJIeOaHUH MaTEMaTHYECKOTO 1 https://m.edsoo.ru/feff9e52
MasiTHUKA. [leprnoa cBOOOTHBIX

Kosie0aHui MPy>KMHHOTO MasiTHUKA

3aryxaromue KoieoaHus.

BeinysxneHnsie Kojebanus. Pe3onanc 1 https://m.edsoo.u/718e4134
ABTOKOIIC0AHUS 1 https://m.edsoo.ru/al3b26a7
Pemenue 3amau 1 https://m.edsoo.ru/fa6e4773
VYpok-koHpepennus "MexaHnuyeckue

KOJIEOAHHUSI B MY3bIKAIbHBIX 1 https://m.eds00.ru/2315377b

MHCTpyMeHTax"

O0600I11IeHNE U CUCTEMATU3ALUS 1 https://m.edso0.ru/c95a653a
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3HAHUHU 110 TeMe "MexaHnndeckie
KoJiebanus"

DNEKTPOMArHUTHBIE KOJICOAHMS.

38 . https://m.eds00.ru/9de437bf
KonebarenbHbIi KOHTYP
®opmyna Tomcona. CBsi3b aMILTATYIbI

39 3apsiia KOHJIEHCaTopa ¢ aMIUTUTY 101 https://m.edso00.ru/37e9f97c
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

40 SAKOH COXPAHEHILS JHEPTHH B https://m.edsoo.ru/7e7b565a
u7eabHOM KoJiebaTeIbHOM KOHTYpe
3aryxarllue JIeKTPOMarHuTHbIE

41 KosieOaHus. BeIHY X /ICHHBIC https://m.edsoo.ru/9add67db
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
Ilepemennsiit Tok. Peaucrop u

42 KOHJIEHCATOP B IIETH MIEPEMEHHOTO https://m.edsoo.ru/7db57a72
TOKa

43 Katyuika HHJYKTHBHOCTH B LeTIH https://m.edsoo.ru/e922e141
MEPEMEHHOT0 TOKA

44 3aKon Oma Juis S1CKTPHHCCKOH uemH https://m.edsoo.ru/1dc56alf
MEePEMEHHOTO TOKa
MoniHoCTh NEPEMEHHOT0 TOKA.

45 AMIUITUTYTHOE U IEUCTBYIOIIEE https://m.edsoo.ru/ddab957f
3HAYEHHE CUJIBI TOKA U HATIPSIKEHUS

46 Pe3onaHc B anekTprUecKoOi 1enu https://m.edsoo.ru/bc158ffc

47 Pemenne 3amau https://m.edsoo.ru/cf7c45cl
Wneansublif TpanchopmaTop.

48 [IpousBoacTBO, Nepenaya u https://m.edsoo.ru/9ae7b7d6
noTpedieHue 3eKTPUIECKONH IHEPTHUU

49 DKOJIOTUYEeCKHE PUCKH NIPU https://m.edso0o.ru/9f737d7e
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MPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
3IEKTPOIHEPTHH B MTOBCEAHEBHOU
KU3HU

50 Pemenne 3amau https://m.edso0.ru/883d6693

51 Pemenue 3anau https://m.edsoo.ru/f9a9d849
O0o001IeHe U CHCTeMAaTH3 AN

52 3HaHUM 1O TeMe "DIEeKTPOMarHUTHbIE https://m.edsoo.ru/e9936e87
KojeOanus"

53 Mexartiieckie BOTHbI. https://m.edsoo.ru/6a4b4a22
XapakTepUCTUKU MEXAaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d286ca54

55 3ByK. XapaKkTEepUCTHUKH 3ByKa https://m.edsoo.ru/ee4112c2

56 Mudpassyi u yieTp aSByK.ULHYMOBOG https://m.eds00.ru/57849551
3arpsi3sHEHUE OKPYIKAIOIIEH CpeIbl

57 Pemenue 3amau https://m.edso00.ru/9494735f

58 UICKTPOMAIHHTHIE BOHEI https://m.edso0o.ru/95e5e8fc
N3nyyenue 351eKTpOMarHuTHBIX BOJTH

59 SHGIV)HM HICKTPOMATHHITHBIX BOIH. https://m.edsoo.ru/a678b211
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[[Ixana >meKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHue 2IEKTPOMarHUTHBIX https://m.edsoo.ru/blc7ecsd
BOJIH B TEXHUKE U OBITY
[TpUHIMITBI PATHIOCBSI3U H

61 TeneBuaeHNs. Pamosokanys. https://m.edsoo.ru/c7111d5¢
DIIeKTPOMarHuTHOE 3arps3HEHUE
OKPY’KaIoIIeH cpeibl

62 KoHnTtponbHas pabota 1o Teme https://m.edsoo.ru/4a13d478
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"Konebauus 1 BOJIHBIL"

63

64

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa
Pemenue 3aa4 Ha mpyUMeHEHUE
3aKOHa MPSIMOJIMHEIHOTO
pacrnpocTpaHeHHs CBETa

https://m.edsoo.ru/ba296896

https://m.edsoo.ru/f44c485e

65

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaiio

https://m.edsoo.ru/c288a5hb5

66

[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTeNb
npenomieHud. [loiHOe BHYTpeHHEE
oTtpaxkeHue. [IpenenbHblil yromn
MIOJIHOT'O BHYTPEHHET0 OTPAKEHUS

https://m.edsoo.ru/583142d3

67

68

69

Pemenne 3a1au Ha npuMeHeHNe
3aKOHOB OTPAXKEHMSI U MTPETOMIICHUS
CBETa

Xonx nydent B mpusmMe. Jlucniepenst

cBeta. CII0XKHBIN cocTaB 0eIoro CBeTa.

LBer

JInn3pl. DOKYyCHOE PaCCTOSTHUE U
OIITUYECKAs CUJIa JIMH3BI

https://m.edso00.ru/14636¢9b

https://m.edsoo.ru/182d32ee

https://m.edso0.ru/8¢c7e9337

70

[TocTpoenune n300pakeHH B JIMH3aX U
HUX CUCTEMaX. YBeJIUUEHUE JIUH3E]

https://m.edsoo.ru/c3f324ce

71

72

Pemrenue 3a1a4 Ha ocTpoeHue
M300paXKeHH, MOJIy4aeMbIX C
TIOMOTIIBIO JINH3

I'ma3 xak onrrnueckast cucreMa

https://m.edsoo.ru/d67¢1148

https://m.edsoo.ru/8d2dea84

73

Pemenue 3amau. [Ipenenst

https://m.edsoo.ru/1d79cd32
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MMPUMCHUMOCTHU FGOMeTpI/I‘{eCKOﬁ
OIITHUKH

CKOpoCTh CBETA U METO/BI €€

74 https://m.edso00.ru/1c94484c
U3MEPECHHUS

75 Hucniepcus cBera https://m.eds00.ru/178d9676

76 Wurepdepennus cera https://m.edsoo.ru/c6611a7d
KorepeHTHbIC HCTOUHUKH. Y CIIOBUS

77 HAOJI0/IEHUSI MAKCUMYMOB U https://m.eds0o.ru/d8776f67
MHWHHUMYMOB

78 Pemenue 3amay https://m.edsoo.ru/c9dfcfal

79 [Ipumenenne naTEpPEpEeHITNU https://m.edsoo.ru/lefa64cf

80 Hudpakmaus ceera https://m.edsoo.ru/2a48a5e7

81 JlippakuHonHas peuicrka. Yerobie https://m.edsoo.ru/b37dlec?
Ha6J'IIOJ1€HI/I$I TJIaBHBIX MAaKCUMYMOB

82 Pemenue 3amau https://m.edso00.ru/b193f19d

83 HonepetHocTh CBETOBbIX BOTH. https://m.edsoo.ru/5bceld95
[Monsipuzanus cBera

84 Pemenne 3amau https://m.edsoo.ru/bbc11178

85 CBeToBbIE BJICHUS B IPUPOJIE https://m.edsoo.ru/56d84bb5

86 O6O6HjeHHe 1 CHCTEMATHSAIA https://m.eds00.ru/82697d84
3HaHui mo teme "OnTuka"

87 58113?{2?” padora no Teme https://m.edsoo.ru/ec59c415
FpaHI/IHLI MIPUMEHUMOCTHU

88 KIACCHYECKOH MEXAHHKIHL. 3AKOHbI https://m.edsoo.ru/2266a9e8

SJICKTPOAUMHAMUWKHU U MMPUHIUIT
OTHOCHUTCIIBHOCTHU
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[TocTtynartel cienuanbHOU TEOPUU

89 https://m.edsoo.ru/c79dalc4
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.
90 ¥ C0BHE MPITHHHOCTH. https://m.edsoo.ru/65f1eff3
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
3ameJIeHHe BpEeMEHH B COKpaIleHHE
JUTUHBI
91 DHCPIH3 H HMIYIIEC PENATHBHCTCKOIH https://m.edso00.ru/1d1c94f3
YaCTHIIBI
CBs3b MaccChl C SHEPTUEH U
92 MMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. https://m.edsoo.ru/59f443c4
DHeprust MoKos
93 PaBHOBECHOE TEIIIOBOE U3ITYUEHHUE https://m.edsoo.ru/4eeab85c
9 3akoH cMmerieHus Buaa https://m.edsoo.ru/elee6abb
95 Lmoresa M. Hnania o kauTax. https://m.edsoo.ru/8da3efb3
DOTOHBI
96 DHeprus ¥ UMIYJIsC GOTOHA https://m.edsoo.ru/faf3f546
97 Porosexr. Ompirer A. T https://m.eds00.ru/d3b57d7e
CroneroBa. 3akoHb! hoTorhdexTa
VYpaBHeHue DiHIITeHA 17151
98 doroaddekra. "Kpacnas rpanuna” https://m.edsoo.ru/bca25d3c
doroaddexra
99 Aapnetine coera. Onbrtst I1. H. https://m.eds00.ru/9139c8d6
JleOeneBa
100 BonHOBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/22dc465f
101 Bomtet e bpoin. Jlimia somHet Ae https://m.eds00.ru/f98b63b9

Bpoiins u pazmepsl obiactu
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JOKaIM3alunu ,IIBI/I)KYIJ_IGI;'ICH JaCTUILIbI

102 KopnyckynsipHO-BOTHOBOMU JTyallu3M https://m.edsoo.ru/2bbe2ce4

103 Jlupaiuus SIIeKTpOHOB Ha https://m.edsoo.ru/7123ee6b
KpHCTauIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CooTHollIeHHs HEOTIpeAeIEHHOCTEN https://m.edsoo.ru/25ed1158
I'eitzenbepra

105 Pemenne rpadguyeckux 3amaq https://m.eds00.ru/2526925¢c

106 Pemenue pacuéTHbIX 3a1a9 https://m.edsoo.ru/249f927c
KontposbHas padora 1o remam:

107 "Ocnossl CTO", "KopnyckyinspHo- https://m.edsoo.ru/9b44f6cf
BOJIHOBOM Jtyanu3m"
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS

108 aroma. [lnanerapnas Mozenb atoma https://m.edsoo.ru/a7ad8e6¢c
Pezepdopna

109 IToctynarsr bopa https://m.edsoo.ru/e6ab4282

110 D cneKTpos. CHextp ypoereil https://m.eds00.ru/f2ebbf7d
DHEPTUHU aToMa BOI0po/Ia

111 CTIOHTAHHOE U BLHYKICHHOS https://m.eds00.ru/95859134
U3ITy4YeHUE CBEeTa

112 Jlazep https://m.edsoo.ru/3eead4ef
Hyxnonnas mozens siapa

113 PeitsenGepra-Hanenio. 3apiz https://m.eds00.ru/14b36343
MaccoBO€ YHCIIO sapa. M30Tomsl.
PagnoakTuBHOCTE
3aKOH pasiMOaKTUBHOTO pacnaja.

114 CBolicTBa HOHU3UPYIOLIETO https://m.edsoo.ru/1decd299

n3nydeHus. Bnusaue
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pPaaIuOaKTUBHOCTU HA KUBBIE
opranu3msl. Jlo3umeTpus

115

DHeprus CBSI3M HyKJIOHOB B si/Ipe.

SAnepusie cunbl. Jledekt Macco spa.

SInepusle peakuuu. S nepHbie

peaktopsl. [IpobseMs! ynpaBiisieMoro 1
TEPMOSIICPHOTO CHHTE3A.

DKOJOTUYECKHUE ACTIEKTHI Pa3BUTHS

SAJIEPHOMN YHEPTETUKH

https://m.edsoo.ru/3736a9da

116

117

118

Meronsbl perucTpanuy u

WCCJIEI0BAHMS DJIEMEHTAPHBIX YACTULL.
@yHaMEHTAIBHBIE B3aUMOJCHCTBUS.
bapuoHbI, ME30HBI U JIENITOHBI. 1
[TpencraBnenne o CtannapTHON

Mozenu. KBapk-rirooHHas Mozenb

aZpOHOB

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBo dusnueckoit
KapTUHBI MUPA

JTansl PasBUTHUA aCTPOHOMUHU.
3HauecHUE ACTPOHOMUU

https://m.edsoo.ru/e44f761d

https://m.edsoo.ru/35bb53d5

https://m.edso0.ru/423783cb

119

[IpuMeHUMOCTD 3aKOHOB (DPUBHUKH IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HUCCIe0BaHUuN

https://m.edso0.ru/81d38a33

120

CoBpeMEHHbBIE ONITUYECKUE
TEJIECKOIIbI, PaJAHOTENIECKOIIbI, 1
BHeaTMoc(epHass acCTpOHOMHS

https://m.edsoo.ru/46d173d5
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121

Bun 3Bé3anoro ne6a. Co3sesnus,
SIPKUE 3BE3IbI, IJIAHETHI, KX BUIUMOE
JBHYKEHHE

https://m.edsoo.ru/18f19aal

122

Comnneynas cucrtema. CoHIte.
ConHeuHas akTHBHOCTE. MCTOUYHHUK
sHepruu CosiHIa U 3BE3]

https://m.edsoo.ru/9falfd12

123

124

3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKH. [luarpamMmma
"CIIeKTpaJIbHBIN KJIACC — CBETUMOCTD"

3B63I[BI rJIaBHOM IoCJIICJOBATCIbHOCTH

https://m.edsoo.ru/f9cf5f9e

https://m.edsoo.ru/débc6679

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIe NPECTABICHUS O
IIPOUCXOXkACHNUHU U 3Bostonuu CosHna
M 3BE3]1. DTallbl )KU3HU 3BE3]]

https://m.edsoo.ru/dd8d1158

126

Muneunsiii [IyTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIe ObIPHI B
AIpax ralakTUK

https://m.edsoo.ru/4a74c5e4

127

128

Bceenennas. Paciuvpenue Beenennoi.
3akoH Xab6mna. Teopus bonbiioro
B3pbIBA. PEMKTOBOE M3ITyueHNE

MacmtaOHas cTpykTypa BeeneHHoit.
Meraranaktuka

https://m.eds00.ru/18796396

https://m.edsoo.ru/168edd8a

129

Hepeménnsie nmpobieMbl acTpOHOMUHT

https://m.edsoo.ru/b41cdfcb

130

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccmeqoBanne MarHATHOTO TTOJIS
MMOCTOSTHHBIX MarHUTOB" MIN
"HccneqoBaHue CBOUCTB
dbeppoMarHeTUKoB" UiIu

https://m.edsoo.ru/75a7a2c9



https://m.edsoo.ru/18f19aa1
https://m.edsoo.ru/9fa1fd12
https://m.edsoo.ru/f9cf5f9e
https://m.edsoo.ru/d6bc6679
https://m.edsoo.ru/dd8d1158
https://m.edsoo.ru/4a74c5e4
https://m.edsoo.ru/18796396
https://m.edsoo.ru/168edd8a
https://m.edsoo.ru/b41cdfcb
https://m.edsoo.ru/75a7a2c9

"HccnenoBaHue aeiicTBUS
MMOCTOSTHHOTO MarHuTa Ha PamMKy C
TOKOM"

131

Pu3n4eCKu IPAKTUKYM 110 TEME
"N3mepenue cuibl AMiiepa" uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Awmrnepa oT cuiibl TOKa" W
"Onpenenenye MarHUTHOM MHIAYKIUU
Ha OCHOBE M3MEpPEHUs CUIIbI AMriepa"

https://m.edsoo.ru/9elbd76a

132

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"UccnemoBaHue ABICHUS
3JIEKTPOMArHUTHOM MHIYKUIUU'" WIIN
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO moisa"

https://m.edsoo.ru/ee77273b

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
camouHaykiun" win "Coopka Moienu
3JIEKTPOMAarHUTHOrO reHeparopa’

https://m.edsoo.ru/2827a51f

134

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJie0aHUN HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/eadch66b

135

136

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"[IpeobpazoBanHme SHEPTUU B
NIPY’KUHHOM MasiTHUKE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOIro TOKa
yepe3 NOCIIeI0BATENbHO COEqUHEHHBIE
KOHJICHCATOP, KaTylIKy U pe3ucTop”

https://m.edsoo0.ru/431cd176

https://m.edsoo.ru/b73e4d17
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win "HccnenoBanue paboThbl
MCTOYHUKOB CBETAa B LIETIH
MePEMEHHOTO TOKa"

137

Pu3n4eCKu IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://m.edso00.ru/691384a8

138

duznyeckuit IMPAKTHUKYM 110 TCMEC

"N3mepenue nokazaresns npeioMIeHus

crexna" wim "[lomyyeHue
N300paKeHMsI B CUCTEME M3 TIOCKOTO
3epKajia v JUH3bI"

https://m.edsoo.ru/2e593222

139

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOI0 pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSHHUS
paccenBaroIIuX JINH3"

https://m.edsoo.ru/924e6fcd

140

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habmonenue nudpakimm,
UHTEp(EPEHINH U MOJIIPU3ALUU
ceera"

https://m.edsoo.ru/2edf1532

141

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU
PENSITUBUCTCKUX YacTull (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"

https://m.edso0.ru/49a47931

142

Du3nyecKuil MPaKTUKYM 110 TEME
"U3mepenne noctosinHou [lanka Ha
ocHOBe uccienoBanus Gororpdexra"

https://m.edsoo.ru/7c4ac65a
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niu "HcciaenoBanue 3aBUCUMOCTH
CHJIBI TOKA YePEe3 CBETOAHMO]T OT
HanpspKkeHus"

143

Pu3n4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKEHHOT0 aTOMapHOI'0 BOOpOAa
Y U3MEPEHHE IMOCTOSTHHON Punbdepra"

https://m.edsoo.ru/9a5ad443

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM JT03UMETpa”
win "M3ydenue noriomuieHus o6era-
YaCcTHULl AJTIOMUHUEM"

https://m.edsoo.ru/c3546df7

145

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOmromeHus 38€31H0T0 HeOa
HEBOOPYKEHHBIM I'TIa30M C
WCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUN IS ONIPEACIICHUS
MOJI0’KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro noxymapus u
spkue 3B€3a61" win "HabmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEN
U 3BE3THBIX CKOIUICHHUH"

O06o0011eHNEe U CUCTeMAaTH3aIs
3HaHuil. Posib GU3MKK 1 aCTPOHOMUHM B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHOW U ATUYECKOH cepax
JESATEIIBHOCTH YEJIOBEKA

https://m.edsoo.ru/c5aa4d91

https://m.edsoo.ru/242b2fbf

147

OO00011eHUE U CUCTEMATU3ALMS

https://m.eds00.ru/3934h363
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3Hanuil. Posb 1 MecTo ¢pusnku u
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM
KapTHUHE MHUpa

148

149

O060011eHNEe U CUCTEeMAaTU3AIHS
3Hanuil. Pose ¢pu3nueckoil Teopun B
(dhopMUPOBaHUH TIPEIICTABICHHIA O
(bu3nvecKoil KapTHHE MHpa, MECTO
(U3UYECKON KapTUHBI MUpa B 001IIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOJIC

O00011IeHNE U CUCTEMATHU3AIU
3gagui o reMe "Kunemaruka"

https://m.edsoo.ru/fddf45cc

https://m.edsoo.ru/c97d63fe

150

151

O00011IEHNE U CUCTEMATHU3AIUS
3ganni o reme "Kunemaruka"

O06o0mIeHre U cucTeMaTr3aIus
3HaHui o teme "J[uHamuka"

https://m.edsoo.ru/f816fb28

https://m.edsoo.ru/eelbbacs

152

O000111eHNEe U CUCTEMATU3ALMS
3HaHu# 1o Teme "CraTthka TBEpAOro
tena"

https://m.edsoo.ru/766e8779

153

O00011eHNEe U CUCTEMATU3ALIS
3HaHWM MO TeMe "3aKOHBI COXPAHEHUS
B MeXaHHKe"

https://m.edsoo.ru/fd1e3757

154

155

O0o001IcHNE U CHCTEMAaTH3aIINS
3HaHUH 1m0 TeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH"
O0o001IcHNE U CHCTEMAaTH3aIINS
3HaHu# 1o Teme ""TepMoIMHaMHKa.
TenmoBrie MalIuHb"

https://m.edsoo.ru/444d7efc

https://m.edsoo.ru/4fab4918
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156

O06o001IeHre U CUCTEMaTH3alUs
3HaHUU 1o TeMe "ArperaTHble
COCTOSTHHS BelecTBa. PazoBbie
nepexoanl"

https://m.edsoo.ru/14be658b

157

O00011IeHNE U CUCTEMATHU3ALHS
3HaHUM MO TeMe "DIEeKTPUIECKOoe
noie"

https://m.edsoo.ru/f567dc5a

158

159

160

O00011IeHNE U CUCTEMATU3AIH
3gauui 1o treMe "llocTodIHHBIH
AIIEKTPUYECKUI TOK"

O000I11IeHNE U CUCTEMATU3ALUS
3HaHui Mo Teme "ToKHu B pa3IM4YHBIX
cpenax"

O0o001IcHNEe U CHCTEMATH3aIIHS
3HaHMH 1Mo TeMe "MaruuTtHoe noJe"

https://m.edsoo.ru/7e272fdf

https://m.edsoo.ru/faa49294

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

161

Peseprubiit ypok. O60011eHNE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"DJIeKTpOMarHuTHas MHIyKUIus"

https://m.edsoo.ru/ba378369

162

163

164

Peseprubiit ypok. O60011eHNE U
CcHCTEMaTHU3alMs 3HAHUI 110 TEME
"Mexanndeckue Koneobanus"

PesepBHslit ypok. O000IeHHE U
CUCTeMaTH3aIHsl 3HAaHHUH 110 TeMe
"DJIeKTpOMarHuTHEIE KoteOaHus "

PesepBHrlit ypok. O000mIeHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"MexaHU4YeCKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

https://m.edsoo.ru/91df3d3c

https://m.edsoo.ru/e7b32e21

https://m.edsoo.ru/ef9a92f4
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165

PesepBueiit ypok. O600mIcHNE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"OnTuka"

https://m.edsoo.ru/14856¢85

166

PesepBHeiil ypok. O6o0IeHe 1
cucreMatTu3sanus 3HAHUH 110 TEME
"OcnoBsl CTO"

https://m.edsoo.ru/b2fc983c

167

168

169

PesepBusiit ypok. O6o0mieHue u
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe

"KopnyckynsipHO-BOJIHOBOM ayann3m"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allKsl 3HAaHHUH 10 TeMe
"®u3uka aroma"

PesepBusiit ypok. O6o0mieHue u
CHCTEeMAaTU3alMs 3HAHUH 110 TeMe
"®u3nKa aTOMHOTO SApa U
3JI€EMEHTApHBIX YaCTUILL"

https://m.edsoo.ru/7c82f197

https://m.edsoo.ru/daf28a19

https://m.edso0.ru/96a1662c

170

PesepBubIit ypok. O6001IeHNEe U
cucTeMaTH3alus 3HaHUH 1o Teme
"OnemeHTh! acTpodu3uku”

https://m.edso00.ru/616184a8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16
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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 U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHUS HM3YYCHHBIX (DH3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHUS ra30B, )KUJIKOCTEN U TBEPIBIX TEIl,
TOYCYUHBIN DJICKTPUYCCKHUI 3apsij] — IMPU pPEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

PacniozHaBaTh pu3udeckue sBICHUS (MIPOLECCH) U OOBSICHITHh UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJMHAMUKHM: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE IMaJeHUe Tell, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; Auddysus, OpoyHOBCKOeE
JBYD)KEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX Tel, U3MEHEHHE 00bEMa Ten
OpU HarpeBaHuM (OXJIAXKIEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIU3allus, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b
MEXJly IapaMeTpaMM COCTOSIHUA ra3a B M30IpoLeccax; 3JIeKTpU3alus Tedl,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, MYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITyJIbC ~ TEJlda, KWUHETUYECKas DJHEprus, IOTEHUWaJIbHAs JHEPIUs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTb; TIpU  OIKUCAHUU
MPAaBWIbHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003Ha4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYIIbI, CBSA3BIBAIOLINE JIAHHYIO
(bu3MUeCcKyI0 BEIMUHUHY C IPYTUMHU BEIUYHMHAMU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCIOJIB3Ys (PU3MUECKHUE BEJTMUMHBIL: JaBJIEHUE ra3a, TeMIlepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKCHUS MOJIEKYI,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSAS JHEprusi, padora rasa, KOd(QQHUIMEHT IOJIE3HOTO AECHCTBUS
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 QJICKTPHUICCKUC CBOMCTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICI HCTIONIBb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHULIBI;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHBI W TPUHILMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3akonsI
HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPTrUH, 3aKOH COXPaHCHHS
UMITyJIbCa, TPUHIMI  CYNEPIO3UIMA CHJI, TPHHIUN PaBHOIPABHS
WMHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIAPHO-KHHETHYECKYIO TEOPHUIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEpPBbI 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIIOBHs (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh yCIOBUS MX  0€301acHOro
MCII0JIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpu 5TOM
dopMyspoBath mpobiaeMy (3agady) ¥ TUMOTE3y YIeOHOTO IKCIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYTIOBaHUS, TPOBOJUTE OIIBIT
U GOPMYIIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (PU3WYECKUMHU  BEIHMUYMHAMHU  C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MONYyUYEHHOW  3aBUCHUMOCTHU
(GU3MYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ysbTaTaM UCCIIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOTo Tpy/a MPU MPOBEICHUN UCCIIEIOBaHU B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Yy4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOM AESITENFHOCTH C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYTOBAHUS

Pemarp pacuérHble 3amauu C SIBHO 3aJIaHHOM (PU3UYECKOW MOJEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMITB; HA OCHOBE aHANIM3a yCIOBHS
3aa4i BBIOUPATh (PU3UYECKYIO MOJEINb, BEICTATh (PU3HUECKUE BETUYHHBI
U QopMyIbl, HEOOXOAMMBIE Il €€ peIlIeHHUs, MPOBOIUTH PaCuEThl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAUYCHHS (PU3HUECKOM BEIIMUNHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICTIOYKY paccyxcz[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  Y4eOHBIX  3ajad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJIIPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAJTM3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3KMKE B MOBCEIHEBHOW KH3HH
st obOecrieueHrss 0O€30MACHOCTH TIpH  OOpalleHHH C MpuOopaMH |
TEXHUYECKHMHU YCTPONCTBaMU, JUIsI COXPAHEHUS 3J0POBBSI M COOJIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpere

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

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
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 IPAKTHUUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJEINEeH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JI€JIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3aa4

11.3

Pacnio3naBath (u3nueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (M3UKH: DIICKTPUYCCKAs
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAs WHIYKIIMS, TCHCTBHE
MarHUTHOTO TIOJSI HAa TMPOBOJHHK C TOKOM MW JBHIKYIIMHCS 3apsin,
AIIEKTPOMarHUTHBIC KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHne, WHTepdepeHIus,
nudpakiys U MOJSApU3aIMs CBETa, AUCHEPCHS CBeTa, (HOTOIIEKTPUUSCKHIA
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJA,  ©CTECTBEHHAas W HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (PU3UUECKUE
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIYKUUS MAarHUTHOro mojs, cuina Awmmepa, cuwia Jlopenua,
MHIYKTHBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MarHUTHOIO IOJIEH,
HEepUOJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsl M Cuja
TOKa B IIpollecce TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KojeOaHuH,
(doKycHOE paccTOSIHME M ONTHUYECKas CHia JIMH3BI, TNPH OIMHCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIb3YEMBIX BEIUYHH, UX
0003HAUCHHsI W EIUHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYecKrue BEITUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI
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 (POPMyJIbI, CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU, BEIUMCIISTH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath GU3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3NIECKUE
3aKOHBl M NPUHLUIBLI: 3aKkoH OMa, 3aKOHbI [OCJIEI0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH JIxoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, YpPaBHEHUE
OnHmTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAaHEHHUs MMITYJIbCa, 3aKOH COXPAHEHMsI JIEKTPUYECKOIO 3apsA]a, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOAKTHBHOIO
pacraza; mpu 3TOM pas3IuyaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbl,  oO1acTu)
PUMEHUMOCTH

Omnpenensatb HampaBlI€HUE BEKTOpPAa HWHAYKUMKW MarHUTHOrO  MOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaEMOE IJIOCKHM 3EpKaloM,
TOHKOM JTUH30U

11.9

BrimongaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponecCoOB C UCITOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/’I; IIpHU 5TOM
dbopmynupoBaTh podIeMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 GOPMYIIUPOBATH BHIBOJIBI

11.10

OcyiiecTBIITh MpsIMblE M KOCBEHHbIE M3MEPEHHS! (PU3NYECKUX BEIHUUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM HUCCIIeIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  SKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW  H
HpOGKTHOfI ACATCIIBHOCTU € MCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOfICTB n
1abopaTopHOTro 000pYA0BaAHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ysl (U3MYECKUE 3aKOHBI M MIPUHITUITBI; HA OCHOBE aHAJIM3a YCIOBHS
3a/1auu BHIOMPaTh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3MUECKUE BEITUIMHBI
u GopMyJbl, HEOOXOAMMBIE Isi €€ pEIICHUs, MPOBOAUTH PaCUEThl 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/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Y4yeOHOW U  Hay4HO-TIOMYJSIPHOU
uH(pOpMallMK, TONYYEeHHOH W3 pa3IUYHbIX HUCTOYHHKOB; KPUTUYECKU
AHAJTM3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO

OOBSCHATh MPUHIMIBI JEHCTBUS MalIMH, NPUOOPOB U TEXHHUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 HCMIOJIb30BaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIaJ1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE NPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHus: Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMH, JUISI COXPAaHEHHS 3/J0pPOBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMIOBEICHUS B OKpYXKAIOIIEH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COLMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYIIIbI, PAllUOHATIBFHO PACIPEACIIATh 00S3aHHOCTU U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTyalUdaX, aJCKBAaTHO
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

MonenupoBanue ¢usnueckux  SABICHUH |
nporeccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSI.
Pome u wMectro ¢usuku B popMupoBaHUH
COBPEMECHHOW  HAy4YHOH  KapTHHBI  MHUpa, B
MPAaKTUYECKOMN JICATEIILHOCTH JIFOJICH

MEXAHUKA

KMHEMATHUKA

MexaHudeckoe  IBUKEHHE. OTHOCHUTENBLHOCTD
211 MeXaHu4yeckoro aBmkeHus. CucreMa oOTCUYETA.
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 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJIMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe magenre. Y CKopeHue cBoOOOTHOTO

HaJacHUs

Kpusonnneiinoe JBIYKEHUE. 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 XUIKOCTU. V3yueHHe ABHIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMn cynepno3uiy cui

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEPUAIBHON TOYKU B
unepuuanbHoil cucteme otcuéra (MCO). Tpernit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS! IPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynaTenbHOE W BpamlaTeIbHOE  JIBHIKCHUE
abCOI0THO TBEPAOIO TEa
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAIllCHHUS.

[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nUCoO

Texuuyeckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJIBKUX CHJI. MccienoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIIUX B JIehopMUpyeMoit
MPYXUHE W PE3MHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

3AKOHbBI COXPAHEHUA B MEXAHUKE

2.3.1

2.3.2

2.3.3

NMnynec  MarepuanbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOUEK. IMIyIbC CHIIBI U U3MEHEHUE
UMITyJbCa Tea

3akoH coxpaHeHus nMmiyibca B MICO. PeaktuBHoe
JIBUKECHHE

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 SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

[loTeHnmanbHEIC 1 HCIMOTCHIUAJIBHBIC CHIJIBI. CBi13p
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJII C HW3MCHCHHEM
MEXaHUYEeCKOH OHEpPIrunu CUCTEMBI  TCII. 3akoH
COXpPAaHCHUA MEXaHUYeCKOH SHEpIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOWCTBA:  JBM)KCHHME  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

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

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOe JBUMKEHUE.
Huddyszusa. Xapakrep ABMKSHUS U B3aUMOJICHCTBHS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U e€

n3mepenue. lllkana remneparyp Llenbcus
Mopnens upeanpHOro rasa. OCHOBHOE YpaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
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"a3oBble 3ak0HBI. M30MpoLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




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 TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. BuyTtpennss
SHEPTUsl TEPMOJANHAMHYECKONW CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

3.2.3

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4yeHHe. TeIUI0EMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckas mHTEpIIpETAIs pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nericteus (nanee — KI1J1) termoBoit Mamunubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeobpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHUuYecKne yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. V3MepeHue yaenbHOM
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOSAHUA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI

331

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlioTa nap006pa3013aHI/I;1.
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 KpuCTauIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauii3anus. VYaenbpHas TEIJIOTa




riaBieHus. Cyomumarust

3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTyUYEHHS
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 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [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 AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUIECKOM nore. Jusnexkrpuyeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATOopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
Texnuueckune YCTpOWCTBA: AJIEKTPOCKOI,
419 DIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONpUOOpOB,  KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
TTOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBaHHS MOCTOSTHHOTO
421 ANIEKTpUYeCcKOro Toka. Mcrounnku Toka. Cuiia Toka.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenne. 3akon Oma i1 y9acTka 1enu
423 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VY enbHOE
o COIIPOTHUBIIEHHE BEIECTBA
4.2.4 [locnenoBarenpHOEe, MapajjIeNbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta »nexrpuyeckoro Ttoka. 3akoH Jxoymsm —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBkymas cwia (manmee — OJC) wu
BHYTPCHHEE CONPOTUBICHHE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOM)
aNleKTpruecKoi nen. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OneKTpuyeckuii TOK B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX MTy4YKOB

[TonympoBomauku. CoOcTBeHHass W IpHUMECHAs
MIPOBOJIUMOCTh TOJIYITPOBOJHUKOB. CBoOMCTBa pP-N
nepexoja. [loaynpoBogHIKOBBIE TPHOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DnekTpudyeckuii TOK B Tra3zax. CamMOCTOSTEIbHbIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuuyeckue yCcTpOoMCTBa: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHMKHU TOKA, 3JIEKTPOHArpEBaTEIIbHbBIE
npuoopBHl, AJEKTPOOCBETUTENBHbIE pudopsI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIM JHOI,
TEPMUCTOPbI u ($hoTOpe3uCTOpHI,
MOJIyIPOBOJIHUKOBBIH MO, TaJlbBAaHUKA

[TpakTnyeckue paboThl. M3ydeHune CMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon
pa3nena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHThI COlEPsKAHUS

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

43.1

IlocrossHHEIE MAarduThbl. BzaumoneictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW HMHIYKIIUH.
IIpunuun cyneprniounuu. JIMHMM — MarHUTHOM

4.32 nHAyKuuu. KapTrHa TuHA MarHUTHOW MHIYKIUU
TIOJISI TOCTOSTHHBIX MarHUTOB
MaruutHoe moJie mpoBoJHUKA ¢ TokoMm. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJBIIEBOTO IPOBOJHMKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  BzaumopneiicTBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJTyJIb ¥ HalpaBJICHHUE
Cuna Jlopenua, e€ wMoayidb U HalpaBlICHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUU
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKIIUU
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
e uryknuu Papajes
Buxpeoe snexrpuueckoe none. 3C uHayKIUU B
4.3.9 MPOBOJIHUKE, JIBIKYIIEMCS TOCTYINAaTEIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNeHne camouHaykmuu. DJ(C
e CaMOUHIYKIUH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYUIKH C TOKOM
4.3.13 DIIeKTPOMarHuTHOE T0JIe
TexHUYECKHE yCTPOUCTBA: MOCTOSIHHBIE MarHUTHI,
4.3.14 AJEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, HMHAYKIIHOHHAS TICYb
[TpakTdeckue paboThl. M3ydyeHne MarHUTHOTO
MoJIsl KaTylmKu ¢ TokoM. MccnenoBanue aeiicTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sSBICHUS  DJIEKTPOMArHUTHOM
WHTYKITAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebartenbnas cucrema. CBOOOIHBIE KOICOAHMS.
5.11 ['apmonmnueckue konebanus. Ilepuon, wyacroTa,
>1 amMIuInTy1a ¥ (aza KoeOaHui
5.1.2 ITpy»’uHHBIN MasTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHne rapMOHHUYECKHUX Kosie0aHuil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHHC
K0J1e0aTeJIbHOIO JABUXKCHU A

5.1.4

IIpeBpamienue dSHepruv Ipd TFAPMOHMYECKUX
Konebanusax. CBsA3p aMIDIUTYyABl  KoJeOaHWH
UCXOJHOW BEJIMYMHBI C aMIUIUTYJIaMU KoOJieOaHU
€€ CKOpPOCTU U YCKOPEHUS

5.15

KonebaTenpHbIii KOHTYD. CBoOopanbIe
AJIEKTPOMArHUTHBIC KOJleOaHUs B  UACATHLHOM
KoleOaTeIbHOM  KOHType. AHAIOTUS  MEXKIY
MEXaHUYECKUMHU " 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

5.1.6

5.1.7

3aKOH COXpaHCHHsS DHHEPrHH B  HJCATHLHOM
KOJIeOaTeIbHOM KOHTYPE

BLIHY)KI[eHHBIe MCXaHHUYCCKHUEC KoJIEOaHHSL.

Pe3onanc. Pe3onancHas kpuBas. BbIHyXIEHHbIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

5138

[lepemennsblii Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
TOK.

5.19

5.1.10

5.1.11

5.1.12

MoIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHJIbI TOKA M HANPSKCHUS
Tpancpopmarop. IlpousBoacrBo, mnepemaya u
notpelieHue JNEKTPUYECKOU SHEPIUH.
OKOJIOTMYECKME  PUCKM  IIPU  IPOU3BOJCTBE
ANEKTPUUECKOMN SHEPIuu. Kynberypa
HCIIOJIB30BAHUSI JIEKTPOIHEPTUH B MOBCEIHEBHOMN
KU3HU

Texnuyeckue YCTpOMCTBA: celicmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

IIpakTueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJeOaHUil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IEpEeMEHHOIO TOKa B LENHU U3
MIOCJIEIOBATEIbHO COCAMHEHHBIX KOHJEHCATOPA,
KaTyLIKH U pe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnunveckue BOJTHBI, YCITOBHSI

591 pacrpoCTpaHeHHS. [Mepuog. CkopocTb

o pacIpoCcTpaHeHus U JUIMHA BOJHLL [Tonepeynsie u
NPOJIOJIbHBIE BOJTHBI

599 WNuTtepdepenus u T paKIus
o MEXaHUYIECKUX BOJH

5.2.3 3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. BricoTa




ToHa. TeMOp 3ByKa

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3JIy4EHUS
AJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BeKkTOpoB E, B 1 v B 31€KTpOMarHuTHO BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHuE, noJsipu3anus, Iudpakuus,
uHTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[Ixana »aeKTpOMarHUTHBIX BOJH. [IpuMenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATBI paxuocBs3u u TEJIEBUACHUSL.
Pannonokanus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXKaromiei cpebl

5.2.8

Texnuueckue YCTpOWCTBA:! MY3BIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUArHOCTUKAa B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEJIeBU30D, aHTeHHa, TenedoH, CBU-neup

5.3

5.3.1

OIITHUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenue n300pakxeHNi B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxenue. llpenenbHbin
YIOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

535

5.3.6

5.3.7

5.3.8

539

Hucnepcus cBeta. CloxHBIN cOCTaB OEJIOTo CBETA.

[Bet

CoOuparolie M pacceuBaroive JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE W ONTHYECKas cuia
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUl B
coOuparomux U pacceuBarolux JuH3ax. @opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMO€e JTHH30M

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKH

Wutepdepenius cBeta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOII0AeHUS MaKCHUMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakmus cBera. JludpakuuonHas pemérka.




VYcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
JU(PPaKLUOHHYIO PEIETKY

5.3.10 [Monstpusanus ceera
Texuuueckue yCTpOiiCTBA: OYKH, nyna,
5311 doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,

MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAsl  ONTHKa,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOUT

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. Habmronenue mucriepcuun
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHukH. locTynaTel T€OpUN OTHOCUTENIBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIMII OTHOCUTEJIILHOCTH DUHILITEITHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHHU U COKpAILlEHUE JTUHBI

6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b  MacCchl € DOHEPruel U HUMITYJIBCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPIrUsi MOKOS CBOOOIHOM
YaCTHIIBI

7.1

7.2

KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOM OITTUKN

@®otonbl. ®opmyna Ilnanka c¢BI3U dHEPruu
7.1.1 dboTOoHa C €ro YacToToW. DHEPrusi U HUMITYJIbC
dboTtona

OTtxkpeITHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akousl potodddekra

713 VpaBHenne OifHmTeiiHa s oToaddexTa.
o «Kpacuas rpanuna» porosddexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa

715 XUMHAYECKOE IEUCTBUE CBETA

716 Texauveckue YCTpOWCTBA: (hoTodIeMeHT,
o doTogaTUrK, coNHedHas oaTtapesi, CBETOINO,T

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOeHHMs aToma. [ImanerapHas
MOJI€eJIb aToMa

7.2.2 [Toctynater bopa. W3nyuenue u TOTJIOIICHUE




(OTOHOB TIpU TEpexo/ie aToMa C OJHOTO YpPOBHS
sHepruuM Ha Jnpyroi. Bunbl cnektpoB. Crektp
YpOBHEH 3HEpruH aTomMa BOAOpoIa

7.2.3

BoisiHoBBIE CcBOMcTBa yactul. BonHbl ae bpoins.
KopmyckymsipHo-BosiHOBOM ayanu3m. Judpaxuus
JJIEKTPOHOB HA KpHUCTAJLIaX

724

7.2.5

CrHOHTaHHOE W  BBIHY)KJICHHOE  H3JIyYCHHE.
Y CTpoiicTBO M IPUHIIHI Pa0OTHI JTa3epa

TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIA aHAIN3
(cTieKTpOCKoOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
JJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
[0 ONpPEACJICHUIO COCTaBa  PagUOAKTUBHOTO
nsnyuenus. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHUs. BIusHue paguoakTHBHOCTH HA YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHa U HeWTpoHa. HykioHHas
Monenb sapa leizenOepra — MBaHenko. 3apsia
saapa. MaccoBoe unciio sapa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznyuenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprusi CBSA3U HYKJIOHOB B siape. SIIEpHbIC CHIIBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sEp

Snepusiii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SACPHON ISHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

BHCMGHTapHLIe YaCTHUIIBI. OTKpBITI/Ie MMO3UTpPOHA.
CDYH,Z[aMeHTaJ'ILHLIe B3aHMOJEUCTBHUS

7.3.9

TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, sinepHblil peakTop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3NBI,
IJIaHETHBI, UX BUAUMOC IBUKCHUC




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyIIbI.
[InaHeThI-TUTaHThl U UX CHOYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Tesa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sueprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMIieparypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTDY IS 3BE3] IJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE31. CoBpeMEHHbBIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHLa u 3B€31. DTalbl >KU3HU 3BE3]]

8.7

8.8

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykTypa ["anakTuku, pacnpenencHue 3B€31, rasa
n neum. llonoxkenue u nwxkenue CosHua B
INanaktuke. [lnockas u chepruyeckas MoJCUCTEMBI
INanakTuku

Tunbl ramakTuk. PaguoralakTMKd W KBa3apbl.
YépHble IBIPHI B siApax TralakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zderanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer Beenennoi». PenukroBoe uzinydeHue

8.10

MacuirabHast CTpPYKTypa Bcenennon.
MeraraiakTuka. Hepeménnbie po0sIeMbI
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 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
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ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(mporiecchbl) U OOBACHATH X HA OCHOBE M3YyUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMUA u

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

ChopmupoBaHHOCTh yMEHHI TNPUMEHSATH 3aKOHBI KIIACCHYECKON
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
(rpaHubl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI, ~ WCTOJB3ys  OCHOBHBIC  TIOJOKEHHS,  3aKOHBI H

3aKOHOMCPHOCTH

ChopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh YCIOBUS TMPUMEHUMOCTH

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, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpUd  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH pPACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHIeHUus ¢  y4€TOM  TOJYyYEHHBIX

pe3yabTaToOB

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

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUSI U HCIOJb3Ysl U3BECTHBIE METOJAbI OLICHKU IOIPELIHOCTEHN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHE TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITEIbHOCTH  C  MCIOJb30BAHUEM
UM(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opytoBaHUS

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOU3BOJACTBEHHOM JIEATEILHOCTH 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

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

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

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

HeOECHBIX TEJI, DBOJIOLMHY 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

1.1

111

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHudeckoe JABHXKCHUC. OTHOCUTENIFHOCTh MEXaHHYSCKOT'O

nBmkennsa. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepuaibHON TOYKU U
NPSIMOJIMHEIHOM JIBUKEHUHU BAOJb OCH X IO rpaduKy

3aBHCUMOCTH V(1)

114




- _ AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Vit

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
U (t) — vg, = const
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE:
at:
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAaIlpaBIeHHH OVTh S =1 2
CBobosHOe nasieHue. Y cKkopeHre cBOOOTHOTO Ha/IeHHS.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBrokeHue Tena, OpOIIeHHOTO MO/ YIJIOM 0 K TOPU30HTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I pPaBHOMCPHOM ABHIKCHUU TOYKH 110 OKPYIKHOCTHU

_27r_2
w = = U

. HeHTpOCTpeMI/ITGJIBHOC YCKOPCHHEC TOYKU:

. [lonHo€ yckOpeHue MaTepuanibHON TOUKH

1.1.9

TBép}IO@ TCJIIO. HOCTYHaTeJ'IBHOC 1 BpalllaTCJIIbHOC ABUKCHUC

TBEPAOIO Tena

1.2

JMHAMUKA

1.2.1

1.2.2

1.2.3

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHHI/IH OTHOCHUTEIbHOCTHU | anumes

Macca tena. IImoTHOCTE BelliecTBa:
m

.0=7

Cuna. [IpuHIMNO cynepro3nLuy CHUI:

- - -

FpaBHOLLeﬁCTB =F +F+..




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroToHa: ajist maTepuanbHoii Touku B UCO

-
>

F1 =ma,q

Ap = FAt

npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMH PaBHbI
mim,

F=6—

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaZ MMOBCPXHOCTHIO IIJIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyrocrtu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuna TpeHUs CKOJIb)KCHUS:

FTp = uN

Cwuuta TpeHus TTOKOSI:




Koadduument tpenuns

[aBiienue:
an
1.2.9 =—
P=7
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHMUS:
13.1
IM| = Fl, e | — iedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxojsmend  uyepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY
Ilentp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:
myr + myry+...
TL[.M. =
mq + m, +...
1.3.2
B oxHOpOaHOM 1OJIE TSKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

4 3akon ITackansg

JaBnenne B )xuaKoCTH, Tokosiieics B UCO:
5 p =po +pgh

3akoH Apxumena:
6 - S

FApx = —FBrrrecn




€CIIH TEJO U *KUJIKOCTh nokosrcs B UCO, To

FApx = ng/BbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynsc MaTepuasbHOM TOUKHU:

p=mv

NMmnynec cucremsl Tei:

- - -

p=p +tp2t..

3aKOH M3MECHCHUS U COXpaHCHU UMITYJIbCA:

B UCO

Ap = A(pl + p2+- . ) = FlBHE]_LIHAt + FZBHeLuHAt+' -

B CO , ecitm
Ap = A(py +p+...) =0

, €CITH

- -

FlBHemH + FZBHe]_LIH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁi;i{

PabGora cuiibl Ha MajToM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagIbHON TOYKH:

mv p
EKHH =0 =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHbIx ToYeK: B UCO AEkuun = Al + A2 + ...

ITorennmanpHas OHCPI'UA:

JUIA ITIOTCHIUAJIBHBIX CHUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU!

El'[OTeHL[ = mgh

[ToTenumanpHas 3HEprus ynpyro Ae(opMupoBaHHOIO TeNa:

kx?
EHOTeHu = T

1.4.8

3aKOH N3MCHCHUA N COXpaHeHI/Iﬂ MexaHI/IquKOﬁ E)HepFI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Amrmntyaa u ¢gaza konedbanuii. Kunemarndeckoe onvcaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHUSI.

JIlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMMCAHKUE (3aKOH COXPAHCHHS MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIIIUTY AbI KoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ

TOYKHU C aMILTUTYyIaMH KoJIeOaHU €€ CKOPOCTU U yCKOPECHHUS:

Upe =04, @ =04

[lepron u yactoTa KoneOaHMii:

Hepnoz[ MaJbIX CBO60I[HBIX KOJICOAHMH MaTEeMaTHYEeCKOIO

MasTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KOeOaHUM MPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3 Brinyxnennsie konebanus. Pezonanc. Pesonanchas kpusast
[Tonepeunsie " POAOTHHBIC BOJIHBI. CkopocTb
pacrnpocTpaHeHUs U JITTMHA BOJIHBIL:

A=vT = v

1.54 v
HNutepdepennus u qudpakius BOJIH

1.55 3ByK. CKOpOCTh 3BYyKa

2 MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopenn cTpoeHMs ra3oB, XKUAKOCTEH W TBEpABIX Ten. IlycTs
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJ. Tor/a KoJIM4ecTBO BEIIeCTBA
N m
TN w
211
rae
Ny
— 4rciio ABOTazipo, M — mMacca CUCTEMBI (Tena),
U
— MOJISIpHAsI Macca BellecTBa

212 TemoBoe ABMKEHHE aTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 BsanmoelicTBre 4acTHIl BEI[ECTBA

214 Juddysus. bpoyHoBCcKkoe ABUKEHHE

2.15 Mogens uaeanbaoro raza B MKT
CBsi3p MEX]ly aBICHHUEM U CpelHeld KUHETUYECKOW HHEepruei
MOCTYTATEIEHOTO TETUIOBOTO JBIKEHHSI MOJIEKYJT MICATBHOTO
raza (ocHoBHoe ypaBHeHUuEe MKT):

- 2 {(mp?) 2 —

216 p=ymatt =i = | S 3 e

rac mO — macca OIHOM MOJICKYIJIBI,

Tl:V




- KOHLICHTPALUs MOJIEKYJ

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K
CBs3b TeMIIepaTyphbl ra3a co CpeIHel KHHETUYECKON dHEepruen
MMOCTYHNATCIBbHOI'O TCIIJIOBOI'O ABWIKCHUSA €0 MOJICKYJIL:
{ 2
oL 2 2
2.1.9 VYpasuenue p = nkT
MO,I[GJ'IB NACaJIbHOI'O rasa B TCpMOJUHAMUKCE:
| Vpasrerre MerreTeesa — Kaneipona
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaBHeHne MeHeneeBa — KianeiipoHa (IpHMeHI)
3AIINCI ):
m RT
pV="RT=vRT =NkT, p=2"=
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 Im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH Z[aJ'ILTOHa AJIg JaBJICHUSA CMCCHU PA3PCIKCHHBIX I'a30B:
2.1.11 p =py + Dyt
H3omnporieccbl B pa3peKE€HHOM ra3e ¢ MOCTOSHHBIM YHCIOM
2112 MOJICKYII N (C IIOCTOSAHHBIM KOJIMYECTBOM BEIICCTBA V):

uzorepma (T = const): pV = const ,

nzoxopa (V = const):




P
— = t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O ITapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa
BnaxnocTs BO3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
2115 M3MeHeHne arperatHbIX COCTOSIHMM BEIIECTBA: WCIAPEHUE U
o KOHJICHCAIIMsI, KUTIEHUE )KUJIKOCTH
W3MmeHeHne arperaTHBIX COCTOSHUN BEIIECTBA: IUIABJICHHE U
2.1.16
KpUCTAJTU3ALIHS
2.1.17 [IpeobOpazoBanue sHepruu B (ha30BBIX EpPExoaax
2.2 TEPMO/IMHAMUKA
221 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sueprus
Tennmonepenada kak cnocod M3MEHEHUs] BHYTPEHHEH SHEPrUH
2.2.3 6e3 coBepuieHuss pabotbl. KoHBekIus, TEMIONpOBOAHOCTE,
W3ITydeHue
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora nmapoodpazosanus L: Q = Lm.
VY aenbHas TeTuIoTa raBieHus A: Q = Am.
VY nenpHas TEmoTa cropanus Tormea : Q = gm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV

Boruncnenue pabotsl 1o rpaduky npoiecca Ha pV-guarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (U — Uy) +Aq;

Annabara:
Q12 =0= Ay, = (U, — U;) =AUy,

2.2.8

2.29

2.2.10

2.2.11

Bropoii 3akon TepmoanHamuku. HeoOpaTtumblie mporiecchbl

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KII/. ukn Kapno:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/Ie TEINIOBOro OajaHca:
Ql + Qz +Q3+: 0

DJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpusanus Tea U €€ MpOsBIEHUS. DJIEKTPUUECKUN 3apsii.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsj.

3akoH COXPAaHCHUA JICKTPHUICCKOI'0 3apdaa

3.1.2

3.13

B3aumoneiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsiabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

Qr[poﬁﬂblﬁ

ITone ToueuHoro 3apsjia:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HaNPsKEHHOCTH ATUX MOJIER

3.15

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJISL.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(p1 — Pp2) = —qAd = qU.

IloTenumanbpHas OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




3.1.6

3.1.7

HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHUYCCKOI'O I10JIA: U=Ed

[IpuHIMI cyneprno3uuy 3JIeKTPUUECKUX MOJeH:

E:E1+E2+...,¢ :¢1+¢2+.--

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPH IIPOBOJHHUKA
Et=0

, BHYTPU U Ha MIOBEPXHOCTH MPOBOJHUKA (@ = CONSt

3.18

3.1.9

JIMBIIEeKTPUKY B AJIEKTPOCTaTUYECKOM ToJie. [luaniekTpuueckas

IIPpOHUIOACMOCTDh BCIICCTBA €

Kongencarop. DneKkTpo€MKOCTh KOHIEHCATOPA!

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €55 c
= P = &(y

3.1.10

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapaml_Cl+CZ+-"

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Uit Uz @y =Gz = p— =+t
nocn




OHeprus 3apsKEHHOI0 KOHIEHCATOpa:

U CcU? 2
3.1.11 w=L 2 4
2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuia Toka:
7=4g
3.2.1 Ay
ITocrostunsiii Tok: | = const
Jlnst mocrosinHOrO TOKa = |t
392 VYcnoBust CymecTBOBaHUS MJIEKTPUIECKOTO TOKA.
o Hanpsioxenne U u OJIC E
3akoH OMa aJ1d yyacTKa LeMu:
3.2.3 I = v
. . - R
DIIEeKTpUYECKOe COMPOTHUBJICHHUE. 3aBUCUMOCTD
COTPOTHUBIICHUS OJHOPOJHOTO TMPOBOJHUKA OT €ro JUIMHBI U
394 cedeHMS. Y IeJIbHOE COMPOTUBIICHUE BEIIECTRA.
2. l
R=p-
P
Ucrounuku Toka. J]C uctounnka ToKa:
E = ACTOpOHHHXCHn
3.2.5 q
BuayTpenHee conpoTHBIIEHHE UCTOYHUKA TOKA
3akoH OMa J71s TOTHOM (3aMKHYTOM) SJIEKTpUUYECKOi 1enu: E
= IR+
326 IR + Ir, oTkyna




3.2.7

3.2.8

3.29

3.2.10

[TapannenbHoe cOeIMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapa}m Rl RZ

HOCHeﬂOBaTeHBHOC COCOAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+..,11=12=..,
RHOCJI = R1 + R2+

Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxoyins — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q:A:IZRt=1Ut=7t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TermoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MomHoCTh UICTOYHHUKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCUTCIIN QJICKTPUYICCKUX 3apsaa0B B
IIPOBOAHHKAX. MexaHan3MBbI IpOBOAUMOCTHU TB ép)II)IX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




ITonynpoBoauuku. I101ynipoOBOIHUKOBBINA 11O/

3.3 MATHUTHOE I10JIE
MexaHU4eCcKoe B3aUMOJICHCTBHE MarHUTOB. MarHUTHOE MOJIE.
Bektop wmaruutHOM uHaykuuu. I[lpuHnun cynepno3uuuu
MarHUTHBIX IIOJICH:
331 B =By + By+...
Jluann wHAYKUMM MarHUTHOTO nons. KaprtuHa nuHMMA
UHAYKIUU MarHuTHOTO oJIst M0JIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHUTHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOIHUKA,
KaTYLIKH C TOKOM
Cuna Amriepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 , rzae o — yroj MexAy HalpaBJI€HUEM [IPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
I7I€ 0L — YTOJl MEXAY BEKTOpPaMHU
v
3.34
u
B
. JIBW>KeHHME 3apsHKEHHOM YacTHIBI B OJHOPOJAHOM MarHUTHOM
rmoJjie
3.4 OJIEKTPOMATHUTHASA MHAYKINUA
[ToTok BekTOpa MarHUTHOM UHIYKIIMH:
3.4.1 ® = B,S = BScosa




3.4.2

SBnenue anexkTpomMarnutHON HAYKIMU. J/C unaykuun

3.4.3

3aKoH 31eKTpoMarHuTHol nuaykuuu dapanes:

AD

E:_E =@

Ar—0

344

; {f 011.' :
e 7./
]

DJIC MHAYKIKK B IPSAMOM IPOBOJHHUKE UTHHOM |,

ABUIXKYIIEMCS CO CKOPOCTBIO

(;J_Z)

B OTHOPOAHOM MAroiuTHOM II0JIC B:

| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX/1y BeKTopoM B u Hopmaiibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
-

lnv

; €CIIN

4




3.45

3.4.6

3.4.7

TO
| E; 1= Blv

[IpaBuio Jlenna

I/IH,HYKTI/IBHOCTI) .

, umu @ = LI,
Camounnykuus. 91C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MAarduMTHOI'O ITOJIAI KaTyYIIKU C TOKOM:

LI?
T

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

Konebatenbubiii  koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOJ'IC6aTeJ'H:>HOM KOHTypeZ
[mu=muwuw+%1

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBs13p aMIUIUTYIbI 3apsja KOHJIEHCATOpa ¢ aMIUIUTYI0M CHJIBI
TOKa IpU CBOOOJIHBIX 3JEKTPOMAarHUTHBIX KOJleOaHUSIX B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYpE:
gﬂm =

)

3aKoH COXpaHCHUA OHEPIrUHM B HACATIBHOM KoJIeOaTeIbHOM

KOHTYpe€:
3.5.2
3.5.3 BriHyX)eHHBIC 2JIEKTPOMAarHUTHBIC KoJieOanus. Pe3zonanc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U morpedieHUE
JJIEKTPUYECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JICKTPOMArHUTHON BOJHE B BaKyyMe:
355 -
E1lBlc
356 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslit uctoyHuK. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
a=f
3.6.2
alp
S
3.6.3 [TocTpoeHme N300paXKEHHH B IITOCKOM 3epKajie
3aKOHbBI IPEJIOMJIEHUS CBETA.
3.6.4

[Ipenomnenue ceera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagsec = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, 1

ng vy

nOTH -

Xox JIydell B ipu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHHWE JUIMH BOJH IpH

nepexoae MOHOXPpOMATHYCCKOI'0 CBETA UCPE3 I'paHULLY pa3Jciia

ABYX ONTHYCCKUX CPCI:

n,<n, n,
U i
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBINM yTo MOJIHOTO BHYTPEHHETO OTPAKEHUS:
, 1 n;
Sinay, = =—
Noru nq
Coluparoriiue W paccewBarolue JWH3BL. TOHKas JIMH3A.
DOKYyCHOE pacCTOSHUE U ONTUYECKAs CUJIa TOHKOU JIMH3BIL:
3.6.6 D !
. . - F
®opmyiia TOHKOH JIUH3bL:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 11l

Il=—=——

H d

F\ h
f

3

B cjIydace pacceI/IBanmeﬁ JIMH3BI:

1
D0 = F = =0,
0

[=—=

h |f1
- !

Xon nyda, IpOIIEAIIET0 JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmnapaT Kak onTuueckuil mpubop. I'ma3 kak onTuyeckast
cucremMa

Wntepdepenus cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBUS
HaOII0AeHUS MaKCHUMYMOB nu MHHHMYMOB B
UHTep(EPEHIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

MaKCHIMYMBI — A=2m ; m=0,£1,£2.£3, .,

vl
MITHIIMYMBET — A=(2m +1_];, m=0+1+2+3 _

e




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMMYMOB IIpU  HOPMaJIbHOM
MaaCHUHU MOHOXPOMATHUYCCKOI'O CBCTa C l[JIHHOfI BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 l'unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®oTtoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynsc potona:
_E _h h
P=C=¢ ™2
413 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VpaBuenue DitHmreitHa 1151 hoTodrPdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
E¢0T0Ha =hv = 71
414

ABbeo,qa = thp =

2
mv max

EKHHmax - 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIUIYIO MIOBEPXHOCTh U
Ha MOJIHOCTHIO MOMIOLIAIOLTY0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. U3nydenue u morniomnieHne (HOTOHOB IMpH
IEPEXOE aTOMa C OJHOTO YPOBHS SHEPTUU HA IPYTOM:
he
422 Ji.'ilv"”r :.-_ = |EH _EHJ|
Y
JIuneliuaThie CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aTomMa BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O A/1IPA
431 Hyxnonnas mopens sigpa ['eitzenOepra — MBanenko. 3apsn
o sapa. MaccoBoe uncino aapa. M3otonst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnag.
432 DNeKTPOHHBIH B-pacnai:
A A 0, =
s X—=7 Y+ je+v,
ITo3utpoHnHslii B-pacnan:
A A 0=, o,
sX—=2 Y + e+ v,
I'amma-usnydenue
3aKoH paJIM0aKTUBHOTO pacnajia:
-t
N(t) = Ny*2T
4.3.3 (8 =Ho

HYCTL M — Macca paauOaKTUBHOT'O BEILICCTBA. Tornma




-t
m(t) =mgy* 2T

4.3.4 SAnepuble peaknuu. JleneHne u CUHTE3 sAep

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
O BA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dusuka : 10-i knacc : 6a30BbIN U yriIyOn€HHbIN ypoBHH : ['.51. Mskuies, b.b.
byxoBue, H.H. Corckuii ; mox penaxiueii H.A. IlapdbentbeBoii— 13- usn.,
ctep.- Mocksa : [Ipocsemenne, 2026.- 432 c. : mi.- (Knacuueckuit kypc).

» Gusuka : 11-i knacc : 6a30BbIN U yIIIyONEHHBIN ypoBHU : yueOHUK / I.51.
Msxkuies, b.b. byxosues, B. M. Uepyrun ; nox penakuuen H.A.
[MapdenTheBoii— 14-¢ u3x., crep.- Mocksa : [Ipocsemenue, 2026.- 432 c. :[4] n.

Mmi.- (Knacuaeckwuii Kypc).

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1 ®enepasibHbIN TOCYAAPCTBEHHBI 00pa30BATENbHBII CTAHAAPT CPETHETO
(mostHOTO) O6IIIETO 0OpazoBanms. Crapmias mkoja. 10-11 kmaccel. - YTBepKacH
npukazoM Ne 413 Muno6prayku Poccun.

2 Msxumes I'.4. u np. ®usuka. 10 knacc. Yuebnuk. - M.: [Ipocsemienue, 2022
3 [MapdentbeBa H.A. CoopHuk 3aaau o gusuke. 10-11 kmaccel. — M.:
[Ipocsemienue, — 2022

4 Mapon A.E., Mapon E.A. ®usuka 10 k. Jlugaktnaeckne Marepuaisl.- M.:



Apoda,

5 Mapon E.A. ®u3zuka. 10 k1. OniopHbele KOHCHEKTHI H pa3HOYPOBHEBBIE
3aganus.- CI106.: OO0 «Buxrtopus miocy, 2022

6 CranmapTel BToporo nokosienus.[IpumMepHbie mporpaMMel 0 y4eOHbIM
npeameraM. @usznka 10 — 11 knaceel. — M.: «IIpocBenienney, 2022

7 Ctanaapthl BToporo nokosienus. [I[pumepHas ocHoBHasi oOpa3zoBarenbHas
nporpamma o0pa3oBaTeabHOro yupexaeHus. OcHoBHas mkoia.— M.:
[Ipoceenienue, 2022

8 PeimkxeBuu A.I1. Coopuuk 3agau no pusuke. 10 — 11 knacc. — M.: [poda, 2022
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/

Hayuno-nonynsipHbiid pu3nko-mMareMatuyeckuii xxypHain "Keant"
http://kvant.mccme.ru/

[Topran ectecTBeHHbIX Hayk: Du3uka

http://www.e-scien






