MVYHHITUTTAJIBHOE ABTOHOMHOE OBLIEOBPA3BOBATEJIBHOE YUPEXJIEHUE
I'OPOJJA HOBOCHUBHUPCKA
«CPEJJHSS OBIIEOBPA3ZOBATEJIBHAS HIKOJIA Ne 212»

PACCMOTPEHO COI'JTACOBAHO

[Tenaroruueckuii coser  3am. lupektopa no YBP
«3/ » PF 206 %

(=4 %2 > 2 by \  IR
Tunosckas I0.A. t/ . TI'puropees B.H.

3ly__ 0%  206r. S -0L 206

SOy e

PABOYAS ITIPOI'PAMMA

yueoHoro npeavera «®PU3UKA»
0O0I1 000, ypoBenb — yriyd/1eHHbIH,
Cpoxk ocBoenusi — 2026 - 2028

qutst odyuatommxes 10-11 knaccoB

CocTaBUTeNN:

Pycakosa E.M., [lamenues JI.A.



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3ALMIX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX 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
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJIA MPOAOJKEHUS 0O0pa3oBaHHs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHMs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

coJiepKaHue yueOHoro npeamMera « Ou3ukay Mo rojgam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBIsICT BO3MOXKHOCTH JJISI peaii3allid  PaA3IMYHBIX METOJUYECKUX
MOJAXO/J0B 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 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir U acTpoHoMmen. lcmonp30BaHWME W AKTUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €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
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3MKH
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPeaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3MYECKONM HAayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

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



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoAuTcs 160 B KoHue 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE MCCIEIOBAHUE, KOTOPOE MPOBOJIUTCSA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKHU JJII 3THX BHJIOB YUCHHYECCKUX MPAKTUUCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, UCCIACAOBAHUS 3aBHUCHUMOCTEH (DU3MUCCKUX BEIMYMH U ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKON MOJIENBIO, TO3BOJISIONINE MPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBIECHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyrolre BhIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPEJTHEr0 OOIIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIEHUW ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
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 WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUE UX HUHTEIUIEKTyalbHBIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

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

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

pa3BUTHE  MPEACTABICHUM 0  BO3MOXHBIX  cdepax Oynyien
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

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

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 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
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBMSIM 3ajJaud, B TOM 4YHUCJIE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

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



pa3BuTHE UHTEpeca K chepam nmpodheCcCHOHATBHON NESITEIbHOCTH, CBSI3AaHHOU
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOGUIIS.

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 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
IPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YYHUTEIb JEJIaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs Hayka o pupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTEbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, FPaHULIbI €ro MpuMeHUMocTu. Pusznueckas
TEOPHSL.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne cwiibl TOKAa M HANpsDKEHUS B LENM MOCTOSHHOTO TOKa IpHU
MIOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

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

[lepemenienre, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAas CKOPOCTh) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIBLHON TOUYKM OT BPEMEHU U X
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKH.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora obOparieHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JBUKEHUE CHapsA0B, LEMHbIE, MIECTEpEHYAThIE W PEMEHHBIE IEpeadH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMXKEHUM € UCTIOIb30BAaHUEM MEXAaHU3MOB.

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

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHsI MPU NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JABUXECHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBH>KCHUU.

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

N3ydenne nABUXKEHUS Tella, OpPOIICHHOTO TOpU3OHTAIbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHojia OOpalleHus] KOHUYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BHXKEeHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: IMOAUIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBHUCHMOCTH BPEMEHHM JBHKEHHsS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3y4yeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPCKUHYTOH depes
JErKuif OJIOK.

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

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomMeHT umiynbca mMarepuanbHOM TOYKHM. [IpencraBieHue o0 COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHON TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM II0JIE OJJHOPOJHOTO 1Iapa (BHYTpU U BHE Iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHyJnmu Ul MACAIBHOM JKUIKOCTH Kak CIEACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uka 4 TEpMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS 4YacTWI] BellecTBa. Monenn CTpoeHMs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

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

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

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
teMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopnenu KpucTayInuecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

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

N3yueHue H30TEpMUYECKOrO Mpouecca (PEKOMEHIOBAHO UCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMUYECKON CHUCTEMBbl. BHelIHNe U BHyTpeHHHE napaMeTpsl. [lapameTpsr
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Juisi BHyTPEHHEW SHEPTruud OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHYECKOW  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér konumuecTBa TEIUIOTHI Npu Temiomnepenadye. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKH [UJI1 PABHOBECHBIX IIPOLECCOB: 4Yepe3s
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 0o0Jiee XOJOAHOTO Tefia K 0oJjiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOILECChI: XOJIOAUIBHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIIIMBA IS
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M JHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KuIleHWe. Y IelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

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

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

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuueckue YCTpONCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. Inexmpuueckoe noine.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsanbl. 3akoH KynoHa.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

IToTeHIMAIBHOCTD DJIEKTPOCTATHYECKOTO NOJIs. Pa3HOCTH MOTEHIMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJTIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMII CYyNIEPHO3UIIMU ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsIIOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEeHCaTOpoB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AJIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka CHIT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

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

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsaa KOHIAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanubslil 31eKmMpuiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

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

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsDKEHHS Ui PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne IIC. KopoTkoe 3aMbIkaHHE TaIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejeiia u3MepeHusi amrnepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

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

HccnenoBanre 3aBUCMMOCTH T0JIE3HON MOIIIHOCTH MUCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

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



DneKTpuYeCKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onektponus. 3akonsl Dapajies s 3AEKTPOIN3A.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: THOJ,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHBbI neKTposn3a Papanes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEMN
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCIEPUMEHT, MOJEINPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKaroUlel cpenbl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIyYeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET M JAPYyTHE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMIIbI, TOJTyTPOBOIHUKOBEIE MPUOOPHI, TajbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIeH. JIMHUM MarHUTHOM MHIYKLWH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cumsl Jlopenia.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

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

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBruE IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUXKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeol, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uaaykuuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHMTHOM wuHAykuuu ®apajnes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBJeHUS 2JIEKTPOMAarHUTHOW MHTYKITUH.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOaHUN M3 UX DPHEPreTHUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepron u yactotra kojebanuid. Ilepuon manbix CBOOOJHBIX KoJieOaHUM
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanue 3aTyXarmux KoiaeO0aHuii U 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

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

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

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

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumusle Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SJHEPTUU B UACAIBHOM KOJ€0aTEIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

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

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUATbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, navopamopnuvie padomul, npAKMUKYM.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HUX pacnpocTpaHeHus. llomepeuHbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
TudpaKIms.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

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

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTpPaX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEeJIbI.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOA0IbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJabTpa3ByKa U €ro MIPUMEHEHUE.

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

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TYyUCHHM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CrIoXKHBIM cOCTaB O€JIOro CBeTA.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCMMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpakeHus. Mojieib CBEeTOBO/1a.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, n1abopamopusie padomaol, nPAKMUKYM.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne uaTepdepeHIINY JIa3epHOTO U3JIyYEHUS Ha IBYX IIENSX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMU.
Pa3zges 6. OcHOBBI cieiHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymartsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKuH IKCIIEPUMEHT, JIA00paTOpHBIC PaOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnyckyaapHo-60110801 0yaiu3m.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

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



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aubda-pacnaj. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

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

OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

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

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

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

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

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CoJsiHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilomoxxenne n nBuxkenue CoaHOa B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macumtabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE cO3Be3Aus (CEBEpHOTO MOJyIIapus U SPKHUE
3BE3ILI.

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

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pa3lellaXx «YUYEHUYECKUUA  JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJIHB, «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBLHOCTWY», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MUPA, 3HAYCHHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA 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 noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHOZ20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHUW. TPUTOHOMETPHUYECKHUE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUIOMIAIN 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,
yAbTPa3ByKOBass JUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SBICHUS B IKUBOU
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.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



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

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHUIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIbHOM JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarolIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO AECSATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOlllecTBa, Y4yacTBOBaTh B CaMOYIpaBJIeHMHM B 0Opa3oBaTeIbLHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMU  HHCTUTyTaMU B
COOTBETCTBHUHM C UX (PYHKLIUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e ILIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JTOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOr0 BOCIIUTAHMA:



ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PUZNIECKON HAYKE.

TPYAOBOTO BOCIIUTAHUSA:

MHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEILHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOW ¥ TEXHWKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp Oyaymiel mpodeccuu U peain30BhIBATH COOCTBECHHBIC
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa3oBaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

Cc(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJBTYPhl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHWE M OCYLIECTBJICHHUE ACHCTBUN B OKpYXKalOLIEH cpene Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIIOBEUECTBA;

pacHIMpeHre OmbITa ACATEIBHOCTH SKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B TIPOIIECCE
U3YUCHUS] (PU3BUKK OCYILIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBblie Jjornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTh M aKTyalU3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU NESITENIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBIBJISITh 3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PACCMATPUBAEMBIX
(buU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTATOB LIENSIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSIX peajIbHOrO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.



Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJaMHU
busznueckoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZOBATEIILCKOM M MPOEKTHOM
JeSITEeIbHOCTH B 007acTH (PU3HMKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKOoro
CoJepKaHusl, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMS,

BJIaJeTh BUIAMU JEATEIHOCTU IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl AJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd PE3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JeSITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyIO 00JacTb
KU3HEICSATEbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0AbI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(pOpMaLuu (PU3HUECKOrO COJEp KaHUs
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETAlN0 HHPOPMALMUA PA3TUYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUA B Pa3iIMUHBIX (opMaTax c
y4€TOM Ha3HayeHHs WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAJIBbHYIO (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YYeOHbIe JeCTBHA:

OCYIIECTBIATh OOIIEHME Ha YypokKax (U3UKM M BO BHEYPOUYHOH
NEeSATEIbHOCTH;

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

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHMS C MCIIOJIIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBHUIYaIbHON paboThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHBA,;

NPUHUMATh UEIM COBMECTHOM JIE€ATEIBbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBAaTh KadyeCTBO CBOETO BKJIAJa M KaXXJOTO yYaCTHHKAa KOMaHJbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3JIMYHBIX
CUTyalusiX, MNpOSBIATH  TBOPYECTBO M  BOOOpaxkeHHe,  ObITh
VMHULMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
obsacth (U3UKA U AaCTPOHOMHHM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~ paMKd ~ yd4eOHOTO TpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;



c1oco0cTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULUUA B 00JIaCTU
($u3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediIekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBbHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHIDKCHHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU aHAIN3€ PE3YJbTATOB
JIEATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU aHAIU3E PE3yIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONITHOKH.

B mpomecce mocTHXEHUS JUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpPEIHEro oOmero ooOpa3oBaHusi y OOydYaroumuxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIaT AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUS, BKIKOYAIOLIErO0 CAMOKOHTPOJb, YMEHUE NTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MNOBEAEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAalLMH, BKIIFOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yClexy, ONTUMH3M, HHUIUATUBHOCTh, YMEHHE NEHCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

HSMIIATUHU, BKJIIOYAIOLWIEH CIOCOOHOCTh MOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHMIUKTHI.



[MTPEAMETHBIE PE3VJIbTATBI

K xoniy oOyuenust B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M OTUYECKOM cdepax NedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJIb (HU3UUYECKON TEOpUHU B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paziuyaTh YCIOBUSL NPUMEHUMOCTH MoOJeled (U3UYEeCKuX Tel U
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKEHHE,
cBOOO/IHOE mMajeHue, abCoNOTHO ymnpyras nedopmaius, abCOIIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEIIH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTh ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECChl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIBI KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1jis CKOPOCTH M TEepeMelieHus,
3akOoHbl HbIOTOHA, TpPUHLIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXAHUYECKOMN
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYECKOW 3HEepruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMAaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ["anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJIbCa U
MEXaHUYECKON DHEPrUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISpHOW (PUBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW HDHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
SHEPrUeN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS UACATBHOIO



raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEPAaTypoH, YypaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU I3TOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIIM3UPOBaTh M OOBSACHATH DJIEKTPUUECKHE SIBICHHUS, HCIOIb3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MOJIEM, TP ATOM YyKa3biBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUS: 3aKOHbI OMa Ui ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JleHua,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yys] BEIUYMHBIL:
IIEPEMEILIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIBI, JaBJICHWE, NOTCHUUAIbHASI DJHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJla YIPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
SHEpPrusl B3aUMOJECHCTBHUS Teia ¢ 3eMiI€id BOMM3M €€ TOBEPXHOCTH,
HEprus ynpyrod gedopmanuu MpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoOJIOTHAs TeMIlepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO rasa, paboTa HAEaJbHOrO rasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TtemmoBoro
JIBUIaTelIsd; HIEKTPUYECKOE T0JIe, HAIIPSIKEHHOCTD 3JIEKTPUYECKOIO I10JIA,
HaNpspKEHHOCTh TOJII TOYEYHOTO 3apsija WIM 3apsHKEHHOro Imapa B
BAKYYyME M B JUIJEKTPUKE, MOTECHOHAI JJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  NOTEHLHAJIOB, JJEKTPOJABIKYLIas CHJIA, CHJA  TOKa,
HaIIpsDKEHUE, MOIIHOCTh TOKA, OJJIEKTpUYECKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, CONPOTHBIIEHUE yYacTKa LEMH C TMOCIEIO0BATEIbHBIM W
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMKECHHE, TEIUIOBOE JBMIKCHHME YaCTHL] BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddysus, ucrnapeHue,
KUIIEHNE W KOHJEHCALMS, IIJIaBJICHUE U KPUCTAILIM3alMs, HAPABIECHHOCTh
TEIUIONEpEAadM, IEKTPU3ALUS TEJl, SKBUIIOTEHIMAIBHOCTD IIOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BETMUUHBI OT
IpyroM €  HWCHOJIb30BAHUEM  IIPSAMBIX  H3MEPEHUM, IIpU  OTOM



KOHCTPYUpPOBaTh YCTaHOBKY, (DUKCUPOBATH pE3yJbTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BHUAEC TpaQUKOB C Y4ETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, Ie1aTh BBIBO/BI 10 PE3YJIbTATAM
UCCIIEJOBaHMSI;

IPOBOJNUTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTD ONBITHI 110 IPOBEPKE MPEITIOKEHHON TMIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIU3UPOBAThH
IOJlyuYEHHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo TPy/la IpU MPOBEACHUH HCCIIeI0BaHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, MpakTUKymMma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
($u3MYEeCKOl MOJENIbI0: Ha OCHOBAHHMM aHAaJIW3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuecKoll MoAeNnu, OTBeYawlled TpeOOBAHUAM 3aJauH,
OPUMEHATh  (HOPMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(u3MYEeCKUX TEOpUl MNpPHU UCHOJH30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MPpoBOJIUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh peE3yibTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTAaTOB;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHbIX YUYEHbBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOLIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOAOIIOIB30BAaHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHI



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATh pa3jMyYHbIe CIOCOOBI pabOoThl ¢ WH(OpPMAIHEH (PUIUIECKOTO
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIH
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 NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACTIPEACsATh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

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

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHMMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHON KapTHHE MHpa, POJb aCTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUMNA (PU3MYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
busuku, poib (puszudeckoit Teopurn B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3ndecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUM O IPUPO/IE;
pazivyath YCIOBUS MPUMEHUMOCTH Mojeled (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTHICCKUN MasTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJie0aTeIbHbIH KOHTYpP, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO siJipa U
KBAHTOBOM MOJICJIU CBETA;



paznuyaTth ycioBUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH SJECKTPOMArHUTHBIC MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ys OCHOBHBIC IIOJIOKEHUSI U 3aKOHBI DJJIEKTPOAUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
NEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, npaBuwio Jlenma, cBsizp  OJIC
CAMOMHAYKIIMM B JJIEMEHTE DJEKTPUYECKOH IEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJIaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCH U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHA  JUIs
doTorpdexra, mepBpd W BTOpPOM TmocTyiaTel bopa, mOpuUHIMI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3YsS BEITUYUHBI:
HaIpPsHKEHHOCTh AJIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOIABIKYIIAS CHJIA, WHIYKLIMS
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, CWia AMIepa, WHIYKTHBHOCTD,
ANEKTPOJBIKYINNAST CHUJIAa CAMOUHIYKIIMM, JHEPTUs MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITYJIbC, TIOJIHAS DSHEPTHs,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMArHUTHASI UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHITHs
BOJIH, Judpakius, JTUCTEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
Aa5ep, raMMa-usiydeHue sjep, (pu3nyeckue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

OTIPEJICNISITh HAIpaBICHUE WHIYKIIMA MAarHUTHOTO TIOJIS MPOBOJHHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHia;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHalM3a ©W  OOBSCHEHHS (H3WUYECKUX IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUsI HEOECHBIX TeJl, IBOIIOLNUHU 3BE3/] U BCelleHHOI;



OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHMH, TMpPU H3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTh  BbIBOABI 10  pe3ysbTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTM3UPOBAThH
MOJlyuYeHHBIE Pe3yJbTaThl W JeNiaTh BBIBOJ O CTaTyce IMpenIoKEeHHOU
TUIIOTE3bI;

OIKCHIBAaTh METO/bI IIOJYUEHHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbh pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(Gu3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
dusznyeckne MoOJeNnd, OTBEYarolhe TPeOOBAHUAM 3aJaud, MPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3NUECKUX TEOpUM
OpU  HCIOJNb30BAaHMM MAaTEeMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
PE3yNBTAaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOIYYCHHBIX
pe3yIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUW U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
IENOYKY PacCyKJIEeHUI C OMOPOM Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIaJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSCHEHHE IMPOIIECCOB OKPYIKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbHOCTH YeJIOBEKa, CBSA3aHHON ¢ (PU3MYECKHMH TMpolieccaMu, C



MO3UIINN SKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOAONIOIB30BAHNH, & TAKKE PA3yMHOM HCHOJIb30BAaHUH JOCTUKECHHUI
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIECTBA;

MIPUMEHSTh pa3lInuHbIe CIOCOOBl padoThl ¢ MHpopManmen (Guznueckoro
COIEpKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJIb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH M MpeabSBICHUS y4YeOHOU U
Hay4YHO-TIOMYJIIpHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMaly, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHMKOB, KPUTUUYECKU
aHANMM3UPOBAaTh  TOJlydaeMyr  uWH(opmamuioo ©  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWUW, TAK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIISITH OpraHU3aIMOHHBIE u IMO3HaBaTeIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsS  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHUS MPOEKTHBIX U Y4EOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpyINIe C HCIOJHEHUEM pPa3JIMUYHBIX COILUAIBHBIX POJIEH,
IJIaHUPOBATh PabOTy T'PYMIIBI, PAIMOHATIBLHO PACIPEACIISITh ACATEILHOCTD
B HECTAaHJIAPTHBIX CUTYyallMsAX, aJCKBATHO OLICHUBATH BKJIAJ KaXJIOro W3
YYaCTHUKOB TPYIIIIBI B PEIIEHUE PacCMAaTpUBAEMOM MTPOOJIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyayiie npodecCHOHaIbHON NEATeIbHOCTH 10
CHEIUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JueKkTpoHHbIE (HU(POBHIE)
Kourpoububle IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pasznea 1. HAYUHBIA METO/1 IIO3HAHUS IIPUPOIbI
1.1 Hayunbiif MeTo1 TO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/PC1GBZ1VT
Hroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JnHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 CraTtuka TBEpIOTO Tela 5 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 https://m.edsoo.ru/IPPU75ZCZ
Hroro mo pazneny 35

Pasnea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOpUHU 15 https://m.edsoo.ru/GFRCERILS
3.2 TepmonnHamuka. TennoBble MalIMHbI 20 https://m.edsoo.ru/HD3D8OQ61
33 ArperaTHble cocTosiHUS BeniecTBa. DazoBbie 1 1 httos://m.edsoo.ru/LWBI7NGVP
nepexoabl

Hroro mo pazueny 49

Paznen 4. JIEKTPOJANHAMUKA
41 DNeKTpUYECKoe ToJie 24 https://m.edsoo.ru/LFUQRIRSA
4.2 IToCTOSHHBIN IEKTPUUECKUI TOK 24 https://m.edsoo.ru/WKWL98VW2
4.3 Toku B pa3nu4HBIX cpenax 6 https://m.edsoo.ru/VLX14U83A
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Hroro no pazgeny o4
Pazgen 5. ®DUSHUYECKHA MIPAKTUKYM

5.1 Du3n4ecKuil MPakKTUKyM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazneny 16
PesepBHOe Bpems 10 https://m.eds00.ru/STRFLE9A2
OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

JuaexkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarauTtHoe 1moie 14 https://m.edsoo.ru/SPRHOWUII
1.2 DNeKTpOMarHuTHasE MHIYKIUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannueckue KoeOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHCCKHC 1 SICKTPOMATHHTHbIC 10 1 https://m.edsoo.ru/RYENOQYIC5
BOJIHEI
2.4 Ornruka 25 1 https://m.edsoo.ru/0BLJ6N69R
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM 1yainnu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso00.ru/ZLJ435GQC
43 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.edso0.ru/Q4WL MHSOT

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro mo pazneny 25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Hroro no pazneny 12

Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Pusnyeckuil NPakTUKyM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALIAJIF

Hroro mo pazneny 16

Pa3nea 7. OBOBINAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPCAMETHOTO COHGp)KaHHfI 1 otbiTa 15 https://m.eds00.ru/PSCGRX7IW

NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon

Hroro no pazgeny 15

PezepBHOE Bpems 10 https://m.edsoo.ru/E6SRY9XLB

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

Owusuka — pyHIaMEHTAIbHAS
HayKa O IPUPOIe

Hayu4Hblit MeTOZ TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(UBHYECKUX SIBJICHUN

OKCIIEpUMEHT U TEOpUs B
IIPOLIECCE TTO3HAHUS IPUPOJIBI.
HaGnronenue v SKCIEpUMEHT B
¢buzuke

Crioco6b1 u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.edsoo.ru/4GD12L71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOIOTHAs U OTHOCUTEJIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(OUBUYECKUX BETHYUH

https://m.edsoo.ru/K3LQI3SCFT

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHUHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

https://m.edsoo.ru/85PJ5YR4H

Mexannueckoe OBMKEHUE.
Cucrema orcuera.
OTHOCUTENBHOCTE MEXaHUYECKOTO

https://m.edsoo.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

nekenus. [Ipsmast u oOpatHas
3aa4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
[Tepememenue. Cxopocts. Mx
IIPOEKLIMH HA OCHU KOOPAMHAT

https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpPHOE ITPAMOIMHENHOE
nerxkenue. ['padpuyaeckoe
OTHCaHNE PABHOMEPHOTO
PSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

14

CiiokeHue nepeMenieHuit u
ckopocrtei. Pemenue 3agau

HepaBHOMepHOE NBUXKEHME.
MrHoOBEHHas CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM>KEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBoOogHOe masieHne. Y CKopeHue
CBOOOHOTO IaJICHUS.
3aBUCUMOCTh KOOP/IHAT,
CKOPOCTH, YCKOPEHHSI OT BPEMEHH
U UX rpaduku

JIBmxeHue tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

https://m.edsoo.ru/YKQTORS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD

https://m.edsoo.ru/\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

16

KpusosnHeliHOE NBUKEHUE.
JIBH>KEHHUE 10 OKPYKHOCTH.
VYrioBasi v TMHENHAs CKOPOCTb.
Ilepuon u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHUE

KoHTpoinbHas pabota 1o Teme
"Kunematuka"

https://m.edsoo.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

[Iepssblit 3ak0H HproTOHA.
MuepunanbHble CUCTEMBI OTCYETA.
[IprHIHAII OTHOCUTENBHOCTH
lNanunes. HennepuuanbHeie
CUCTEMBI OTCYETA

https://m.edsoo.ru/8FO42H1L2

18

19

20

Cwuita. PaBHOIEHCTBYIOIIIAS CHTIA.
Bropoii 3akon HeroTona. Macca
Bzaumopeinicteue ten. Tpernit
3akoH HproToHa

[IpuHUMI Cynepno3uIuu CHUIL.
Pemienue 3a1au Ha npUMEHEHUE
3akoHOB HproTOHA

https://m.edsoo.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBHUBAJICHTHOCTH
TPaBUTALMOHHON U MHEPTHOU
MAacChl

https://m.edsoo.ru/AE40LUZYB

22

23

Cuita TSKeCTH U yCKOPEHHE
¢BOOOIHOTO ITaIEHUSA

JIBKeHHe HeOSCHBIX TEI M MX
HCKYCCTBEHHBIX CITyTHUKOB.

https://m.edso0.ru/36LBC4Z0QJ

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocMHu4eckast CKOpOCTb.
3akonbl Kemnepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupoaa u Busibl
cu Tpenus. [IBukeHue B
KUJKOCTHU U Ta3e ¢ yUETOM CHUJIbI
COTIPOTHUBIICHUSI CPEIIBI

Hasnenue. [ uapocrarndyeckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCQO2

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctymarenbHOE W BpalaTeabHOE
JIBU)KEHUE TBEPJIOTO TeJia

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [lneqo cuibl
CroxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
TeJa. Y CIIOBUSI pAaBHOBECUS
TBEpPAOro Tesa. Buasl paBHOBECUS

Pemenue 3amau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/\VFOEBAS878

https://m.edso0.ru/Q3QEPZXMR

31

KonTponbhas pabota no teme
"Innamuka. CTaThka TBEpIOTO
Tena'

https://m.edsoo0.ru/41HS90LZD

32

HNMnynbsc MaTepuanbHOU TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
[leHTp Macc cucTemsl
MaTepUalIbHBIX TOYEK. TeopeMa o
JBUKCHUM LIEHTPA Macc

https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.]IBC CHJIbI 1 U3BMCHCHHUC
HMITYyJIbCa TEJia. 3aKoH COXpaHCHUA
HMITYJIbCA. PeaktuBHOEC JBHXCHHEC

https://m.edsoo.ru/INJW80O116

34

MoMeHT nMItysbca MaTepUaIbHON
touku. IIpencrasienue o
COXpaHEHNU MOMEHTA UMITyJIbCa B
LIEHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

Pemenue 3amau

PaGora cunibl Ha ManoM U Ha
KOHEYHOM TepEeMEIICHHUH.
['paduyeckoe mpencTaBicHue
paboThl CUIIBI. MOIIHOCTH CHJIBI

Kunernyeckas sneprus. Teopema
00 U3MEHEHUU KHUHETUYECKOU
SHEPTUU MaTepUATbHON TOUKU

https://m.edso0.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edsoo.ru/N5SQCCI1EIM

38

[ToreHnnaneHbIE U
HEITOTCHUUAIbHBIE CHJIBI.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9WA4CQ

39

Tperbst KOCMUYECKAsI CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBLHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU
SHEPTrUU CUCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTrUuu

https://m.edso0.ru/66P2WGWS4

40

VYrpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHE
bepnyiunu nns nneansHOU
JKUJIKOCTH

https://m.edso00.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonTtponbHast pabora o Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edsoo.ru/SO90PC322

42

PasButue npeacrasieHui o
npupojie TemioThl. OCHOBHBIE
nonoxkenuss MKT. luddyzus.
bpoyHoBckoe nBuxkeHUE

https://m.edsoo0.ru/0ZTXY71SW

43

44

45

CtpoeHue ra3000pa3HbIX, KUIAKHUX
Y TBEPJBIX TeN. XapakTep
IBIDKEHUS U B3aUMOJEHCTBUSA
YaCTHI] BEIIECTBA

Macca 1 pa3mepbl MOJIEKYJI
(aromoB). KonnaecTBo BemecTsa.
[TocTostnuast ABoraapo

Temneparypa. Teriosoe
paBHoBecue. Illkana Llenscus

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5SFCL7ZUUQO

https://m.edsoo.ru/SDOFUFGIL

46
47

Pemenue 3agaa

NneansHblii ra3. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/EGRV58D9F

https://m.eds00.ru/01M0X0OV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3amaq

https://m.edsoo.ru/7RAZ800M4

49

50

51

AGcomoTHas TemnepaTypa. 3akoH
HanproHa

I/I3OHpOI_ICCCBI B UACAJIbHOM ra3€ €
INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

['padmyeckoe mpencraBieHue
U30IPOLIECCOB: U30TEPMA,
u30Xx0pa, n3obapa

https://m.edso0.ru/27RGL3V1G

https://m.edsoo.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHenre MKT

https://m.edso0.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenue 3amau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM SHEpruen
IIOCTYIIATEJIbHOIO TEIJIOBOIO
NBIDKEHUS €€ JaCTUIl

https://m.edso0.ru/N6ETZ0LDZ

55

56

O000I11IeHNE U CUCTEMATU3ALUS
3gagui 1o teme "Ocuosel MKT"

KoHTpoinbHas pabota 1o Teme
"OcHoBsl MKT"

https://m.edso0.ru/EDM5ZTZCY

https://m.edsoo.ru/LTSZA1JQ7

57

58

59

TepmoanHaMuueckas CUCTEMA.
3a/aHue BHEIIHUX YCIOBUM JUIs
T/1 cuctemsl. BHemHue u
BHYTPEHHUE I1apAMETPHI.
ITapamerps! T/I cucTemsl Kak
CpPEIHME 3HAYCHUS BEIUYUH,
OIHUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

Hy.]'IeBOG Ha4aJlo TCpPMOJANHAMUKHU.

CamMonpoun3BosbHas penaKcamnus
T/l cucTeMsl K TEILLIOBOMY
PaBHOBECHIO

Mogens naeaabHOro ra3a B

TCPMOANHAMHUKE. Ycnopus
MNPUMCHUMOCTHU 3TOM MOJEIn

https://m.edsoo.ru/4L636LXVZ

https://m.edsoo.ru/LYMWYVLJIRP

https://m.edso0.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
Knaneiipona u BelpaxeHue ajs
BHYTPEHHEHN SHEPrun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

62

Beipaxkenue 111 BHyTpEHHER
SHEPIUH OJHOATOMHOI'O
UJ€AIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

OnemenTapHas paboTa B
TepMoOJIMHAMHKKe. Beruuciienue
paboThl 1o rpaduKy mnpoiecca Ha
pV-nuarpamme

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1

63

Temonepenaya kak crnoco0
W3MEHEHUs] BHYTPEHHEHN dHeprun
TJI cuctembl O€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

65

66

67

KonBeknuus, TEmonpoBoHOCTb,
W3JTy4YECHHUE

KonnuecTBo TEIIOTEHL.
TemnoémkocTs Tena. Y aenbpHas u
MOJISIpHAs TEIIIOEMKOCTH
BeIllecTBA. Y AeIbHAas TEII0Ta
CrOpaHUS TOIIIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

ITousarue 06 aguadaTHOM
npouecce. [lepBrlii 3aK0H
TEPMOJAMHAMUKH

https://m.edsoo.ru/QM4T9ETSS8

https://m.edsoo.ru/RQASBF90Q5

https://m.edso0.ru/B4ANQ2B026

https://m.eds00.ru/SOXBMXFYN

68

KonugectBo TemnoTs! 1 paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEN
sHepruu T/] cucremsl

https://m.edsoo.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

70

BTopoi1 3aKk0OH TepMOIMHAMUKU
U1 PAaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTuMocTh NpUpOIHBIX
IPOLIECCOB

[IpuHIMITBI AEACTBUS TEILIOBBIX
marmuH. KITT

https://m.edsoo.ru/3SBEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

71

72

MakcumanbsHoe 3nauenue KIT/I.
Hukn Kapno

Pemenue 3amau

https://m.eds00.ru/QATFSEOKO

https://m.edsoo.ru/0QI1VD6XJT

73

DKOIOrNYECKHUE aCIIEKTHI
HNCITOJIBb30BAaHUS TCIIJIOBBIX
nsurareneit. Temnosoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3agau

O000111eHHE U CUCTEMATU3ALMS

3HaHMUU 110 TeMe "TepMoauHaMuKa.

TenmoBeie MaIuHb"

KonTponbHas padbora no teme
"Tepmonunamuka. TennoBbie
MAaIIuHE"

https://m.edso0.ru/UYVV9T878

https://m.edsoo.ru/A6UQLWI1EB

https://m.edsoo0.ru/X4AG7PJVJ]

77

[TapooOpa3oBanre U KOHIEHCAITHS.

Ucnapenue n kunenue. Y nenpHas
TEIIOTa MapooOpPa30BaAHUS

https://m.edso00.ru/M\W4505S1GQ

78

HaCI)IIHeHHI)Ie 1 HCHACBIIIICHHBIC
Mapel. KauecTBeHHAas 3aBUCUMOCTD
IIJIOTHOCTHU U JaBJICHUA
HACBIIICHHOTI'O Imapa OT

https://m.edsoo.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPaTyPhbI
KUIICHUS OT JaBJICHUS B KUAKOCTU

BnaxHocTs Bo3ayxa. AGComoTHAS

79 L OTHOCHTONEHAS BAGKHOCTL https://m.edsoo.ru/QRQNGWOZ8

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucraminueckue

81 1 amop(dHbIC Teaa. AHU3OTPOITHS https://m.edsoo.ru/YCMZ29JGZ
CBOICTB KpPHUCTAJIIOB
[InaBneHne U KpUCTAIUTH3ALINS.

82 VY aenpHas TEIIIOTA TUIABJICHUSI. https://m.edsoo.ru/WYH1C81KN
Cyb6numarus
Hedopmaruu TBEpAOTO TENA.

83 Pacrikerme u cxarae. Cxpr. https://m.edsoo.ru/961UIDFRU
Mopyns FOnra. [Ipegen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 M TBE/BIX TEII. AHTAPMOHH3M hitps://m.eds00.ru/1RI740Q0N
TETUIOBBIX KOJICOAHUN YaCTHI]
BEIIECTBA

85 Hlpeobpasosaiie sueprith & https://m.edsoo.ru/UUJQYTXYF
(ha3oBbIX TIEpexoaax

86 VYpaBHeHUe TeroBoro 6aganca https://m.edso00.ru/5SCVIKKTMW

87 Pemenne 3amau https://m.edsoo.ru/2L7HENBQ2
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnsapuele sasnenus. J[aBnenue https://m.edsoo.ru/Z9FYJNI4U

I10J1 UICKPUBJICHHOM ITOBEPXHOCTHIO



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

)kunkoctu. Popmyiia Jlamtaca

89

90

91

92

O000111eHNE U CUCTEMATU3 AL
3HaHUN 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. Pa3oBbie
nepexopl"”

KonTponbhas pabota no teme
"ArperaTHbl€ COCTOSTHUS
BeniecTBa. Pa3zoBble epexoabl”

OnexTpusanus Tel u e€
MPOSIBICHUS. DIEKTPUUECKUN
3apsq. [IBa Buga aJeKTpUUECKUX
3apsn0B. [IpoBogHuKY,
JURJIEKTPUKU U TIOTYTIPOBOJHUKU
DNEeMEHTAPHBINA ANEKTPUYECKUI
3apsid. 3aKOH COXpaHEHUs
JIIEKTPUYECKOTO 3apsa

https://m.eds00.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1IQRBVX

https://m.eds00.ru/QJTV6HK70Q

93

BzaumopeiictBue 3apsioB.
Toueunsle 3apsanbl. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

Pemenue 3agau
Onexrpuueckoe noie. Ero

JIEMCTBHE HA AJIEKTPUUYECKUE
3apsbl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 2IEKTPUIECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPSHKEHHOCTH DJIEKTPUYECKOTO
nossi. OJHOPOAHOE INEKTPUUECKOE
oJIe

https://m.edso0.ru/9KBCOFP9X

97

ITorenMaIbLHOCTE

https://m.edsoo.ru/QJAHEF4ATR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

SJICKTPOCTATUYCCKOI'O ITOJIA.
Pa3zHocTh moTEHIIMAIOB B
HaIIps>KECHUEC

98

[TorennumanbHas 3HEprUs 3apsaa B
AJEKTPOCTATUYECKOM IT0JIE.
ITorennuman 3neKTpOCTaTUYECKOTO
OJIS

https://m.edsoo.ru/YODNX8N9Z

99

100

101

CBs13b HANPSHKEHHOCTH TIOJIST U
Pa3HOCTH MOTEHIIUAJIOB JIJIsi
AIEKTPOCTATUYECKOTO OIS
[IpuHuun cynepno3unun
SJIEKTPUYECKUX TOJIeH

Pemenue 3amau

https://m.edso0.ru/3WNQFLP9Y

https://m.edsoo.ru/WS1GYRA413

https://m.edso00.ru/2630Y5063

102

103

104

ITone Toueunoro 3apsaa. [Tone
PaBHOMEPHO 3apsiKEHHOU cepbl

[Tone paBHOMEPHO 3apsIKEHHOTO
no o0bEéMy mapa. [Tone
PaBHOMEPHO 3apsKECHHON
OECKOHEYHOH IIIIOCKOCTH
IIpoBoHMKY B
AIIEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsIOB

https://m.eds00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38

105

JIMPNeKTpUKY 1 ITOTyITPOBOHUKH
B DJIEKTPOCTATUYECKOM I10J1€

https://m.eds00.ru/3G6DWKG2I

106

Kongencarop. D1eKTpoEMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOH/IEHCAaTopa

https://m.edso0.ru/GHLGD83X7

107

[TapannensHOE coequHEHUE

https://m.edsoo.ru/60WN2ZDH8



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
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https://m.edsoo.ru/60WN2ZDH8

KOHJICHCATOPOB

HOCJ’IC,I[OB&TCJIBHOC COCOAUHCHUC

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
OHe e

109 HEPTHA SAPILREHHOTO https://m.edso0.ru/SW376XS21
KOHJICHCATOPa

110 Pemenne 3amau https://m.edsoo.ru/NLHAFISYY

111 JIBIDKCHHE 3ApSKCHHON HaCTHILb! B https://m.eds00.ru/9PGVSYIWG
OJIHOPOIHOM 3JICKTPHUYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILTUSMXW
O000I11IeHNE U CUCTEMATU3ALUS

113 3HAHUH M0 TeMe "DIEeKTpUYECcKoe https://m.edsoo.ru/QCIRPYCGA
mosie"
KoutponsHas pabora o teme

114 | P P | https://m.edsoo.ru/WRQGZBRF7

DneKTpruYecKoe noie

Cuita Toka. [1ocTOSSHHBIN TOK.
Yy

115 CHIOBHA CYIIECTBOBAITA https://m.edsoo.ru/LSLE4KUV5
MOCTOSTHHOTO 3JIEKTPUUYECKOTO
TOKa
Hcto oka. Ha eHHe

116 TORHMKH TOKA. HATPDKEHHE 1 https://m.eds00.ru/RUFCAYTDO
DJ1C
3axod Oma a1 .

117 AU yHacTia teri https://m.edsoo.ru/64VZXZ2GP
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCHUMOCTH COMTPOTUBIICHHUS
OJTHOPOJHOTO IIPOBOJHUKA OT €TI0

118 FIHOPOA POBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI ¥ TIOMAAH MTOTIEPEYHOTO
ceuyeHus
V

119 AACIIBHOT CONPOTHBIICHHC https://m.eds00.ru/Y4ZTZRZAI

BelllecTBa. Penrenue 3amaq



https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
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ITocnenmoBsarennHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHEHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.eds00.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3amay https://m.edsoo.ru/LXRB618PO

123 Paota s1eKTpuHECKOro Toka. https://m.edsoo.ru/PLTTBZGPC
3akoH Jxoyna —Jlenua

124 Pemenue 3anau https://m.eds00.ru/R6JHOGRY6
MOITHOCTP JIEKTPUIECKOTO TOKA.

125 TemnoBas MOIITHOCTb, BbIAEIIEMAs https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpE

126 Penrenne 3amau https://m.eds00.ru/90KODG7HY

127 IAC u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHUKA TOKA

128 3axon OMaVHM MOTHOT . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOM) 2NIEKTPHUUECKOH IeTH

129 Penrenne 3amau https://m.edsoo.ru/XDAVLS3JL

130 MoIHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/OWH2Q5J0S

131 Kopotkoe 3ambikanne https://m.edsoo.ru/SWFHKYNVF

132 KoHnpneHcarop B 11emu OCTOSITHHOTO
TOKa

133 Pemenue 3amau https://m.edso0.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "ITocTOSTHHBIN IIEKTPUUECKUN https://m.edso0.ru/5175121DC

TOK



https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
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https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

135

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

https://m.edsoo.ru/DX6SFSQ5I

136

Pemenue 3axay o reme

"TIoCTOSIHHBIN IEKTPUYECKUI

TOK"

https://m.edsoo.ru/K835E5INT

137

138

139

O000I11IeHNE U CUCTEMATU3ALUS
3gaHui 110 Teme "I1oCTOsIHHBII
AIIEKTPUYECKUH TOK"

KonTponbhas pabota no Teme
"ITocTOSIHHBIN ANEKTPUUECKUN

TOK

DneKTpuueckas MpoBOAUMOCTh
pa3IMYHBIX BELIECTB.
DJIEKTPUUYECKUI TOK B METaJLJIaX.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/\WXUI1LRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edsoo.ru/DV219CC72

140

DNEKTPUUECKUN TOK B pacTBOpPax U

paciijiaBax 3JICKTPOJIMTOB. 3aKOHEBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36L9OKOEE

141

142

143

DJIEKTPUYECKUH TOK B Ta3ax.
[Tnazma

DNIEKTPUUYECKHI TOK B BaKyyMe.
BakyymHbIe pubopsl

DNEKTPUYECKUN TOK B
MOJIyTIPOBOIHUKAX

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

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

144

145

[TosrynpoBOTHUKOBBIE TPUOOPHI

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa U

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
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https://m.edsoo.ru/Y15A5OSQV
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147

HATPSDKEHUS B IIENH MIOCTOSTHHOTO
TOKA MPY MOMOIIH aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C
rdpoBoii 1aboparopuei mo
¢uszuke. [Ipumeps! n3MepeHust
(GU3HYECKUX BEIMINH MTPU
MTOMOIIM KOMITBFOTEPHBIX
TATYUKOB"

dusnueckuil NpaKTUKYM 10 TeMe
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIbIO ONpEETICHUS
MI'HOBEHHOH ckopocTh"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHHUsl IpU
PSIMOJIMHEHOM
PaBHOYCKOPEHHOM JABM)KEHUH IO
HAKJIOHHOM IJIOCKOCTH" WIN

"UccnenoBanue 3aBUCUMOCTH Iy TH

OT BPEMEHHU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUN"

https://m.edsoo.ru/CN3FHCY83

https://m.edso00.ru/70Y40Y610

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus
¢BOOOIHOTO ITafieHNA" WiIn
"N3yueHue NBUKEHUS TENa,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue IBM>KEHUA TeJla 1o
OKPYXHOCTH C MOCTOSHHOM MO

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOJYJIIO CKOPOCTBIO" WiH
"HccneqoBanue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €Tr0 MapaMeTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAEHCTBYIOLIEH
CHWJIBI TIPU ABMXKEHUU OpycKa 1o
HAaKJIOHHOM IJIOCKOCTU" WIIN
"[IpoBepka runoTe3nl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHUS OpycKa 110 HAKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE
paccrosiHue OT €ro Macchl"

Du3nUeCKUu IPAKTUKYM I10 TEME
"HccnenqoBaHue 3aBUCHMOCTH CHUII
YOPYTOCTH, BOSHUKAIOIINUX B
IpyXUHE U PE3UHOBOM 00paslie,
oT ux nedopmanuu" uim
"N3y4yeHue JBUKEHUS] CUCTEMBI
T€J, CBA3aHHBIX HUTHIO,
NEepeKUHYyTOM yepe3 NErkuii 010k’

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C40D

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue ko3pduirienta
TPEHUS TI0 BEIMYHHE YTIIOBOTO
Kod(uIMeHTa 3aBUCUMOCTH
Frp(N)" wu "UccnenoBanue
JBYDKEHUS OpycKa M0 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM
Koa(urmeHTomM TpeHus" uIu

https://m.edsoo.ru/78PENYOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"N3yueHue NBUKEHUS Tpy3a Ha
BaJly C TpeHUEM"

153

154

155

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPIOTO TEIA,
MMEIOIIIETO OCh BpalieHus" win
"KoHcTpynpoBaHue KpOHIITEHHOB
Y pacué€r cui ynpyroctu'" win
"N3yueHue yCTOMUNBOCTH
TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnueckuil NpaKTUKYM 10 TeMe
"U3mepenune umnyJiibca Tena mno
TOPMO3HOMY ITyTH" WX
"M3mMepeHue CUIIbI TATH, CKOPOCTH
MOJIIIN AIEKTPOMOOHIIS 1
MOIIIHOCTHU CHJIBI TSATU" WIN
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHITBI" HIIH
"UccnenoBanue coxpaHeHUs
MMITYJIbCA TIPU YTIPYTOM
B3aMMOJEHCTBUM" WK
"N3MepeHne KHHETUUECKON
SHEPIrUH TeJa 10 TOPMO3HOMY
nyta"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOTO
npoiiecca (PeKOMEHI0BaHO
UCIIONTh30BaHue U(PPOBOH

https://m.edsoo.ru/MI0QT27R6

https://m.edsoo.ru/FZ0CNRGTA

https://m.edsoo.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

156

nabopatopun)" wiu "Uzydenue
M30XOPHOTO Mpolnecca’ uiu
"N3yuenue n3obapHoro mporecca"
unu "[IpoBepka ypaBHEHUs
COCTOAHMS"

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepeHue yaenbHoi
TEIIOEMKOCTH" MIIN
"HccnenoBanue npoiecca
OCTBLIBaHHUS BellecTBa" WM
"UccnenoBanue aguadaTHOro
npouecca" wiu "M3ydenue
B3aUMOCBSI3H YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHIIEHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157
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Pu3nYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCHapeHus KuaKocten" nim
"N3mepeHue yaenbpHON TENI0ThI
raBiaeHus apaa" i "Usyuenue
CBOMCTB HACBIILIEHHBIX NTApOB" WU
"N3mepenune abCoMOTHOM
BJIQ)KHOCTH BO3/lyXa U OLIEHKa
Macchl IapoB B MIOMENIEHUN".
Uzmepenue kodddunnenta
MOBEPXHOCTHOTO HATSKEHUS

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HaGmronenue mpeBparieHus

https://m.edsoo.ru/0ZA5PMDO07

https://m.edsoo.ru/5BPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
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SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOIMO " WU
"N3yyeHue npoTekaHus TOKa B
LIEeTH, coJiepxaliei KonaeHcaTop"
M "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COCIMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyeckuil MPakTUKYM 0 TeME
"UccnenoBanue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" WK
"N3mepeHue yaenbHOro
COIPOTUBIIEHUS IPOBOJIHUKOB"
i "Hccaenosanye 3aBUCHMOCTH
CHUJIbI TOKA OT HAIIPSDKEHUS 115
JIaMITHI HaKaJIMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGmronenue anextponusa’ win
"N3mepenue 3apsa
OJIHOBAJICHTHOT'O MOHA" WU
"UccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIIEHUS TEPMOPE3UCTOPA
oT temneparypsl” uinn "CHarue
BOJIBT-aMIIEPHON XapaKTEPUCTHKU
quona"

PesepBHrlit ypok. O000IeHHE U
cucTeMaTu3alus 3HaHU 1o TeMe
"Kunemaruka"

https://m.edsoo.ru/72JJ3YC6L

https://m.edsoo.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
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PesepBHsiit ypok. O000mICHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 110 TEME
"Ilmnamuka"

https://m.edsoo0.ru/S7CS1UFMI

163

PesepBueiit ypok. O000mIeHNE U
cucreMatTu3sanus 3HAHUH 110 TEME
"CraTtuka TBEpa0ro Tena"

https://m.edsoo.ru/XVUMKRX6N

164

165
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167

168

PesepBusiit ypok. O6o0mieHue u
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOMN
Teopun"

PesepBusiit ypok. O0o01IeHuEe U
CHCTeMaTHU3allys 3HaHUH 110 TeMe
"Tepmonunamuka. TennoBbie
MaluHb"

PesepBusiit ypok. O0o001IeHuEe U
CUCTEeMaTH3aIHsl 3HAaHHUH 110 TeMe
"ArperatHbl€ COCTOSIHUS
BemecTsa. PazoBble nepexoas”

PesepBHrlit ypok. O000mIeHHE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"OnexTpuueckoe nojue"

https://m.eds00.ru/C37WXULT2

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/lIZZC67VF1

https://m.edsoo0.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

169

Peseprubrit ypok. O6001eHNE U
cucTeMaTH3alys 3HaHUM 110 TeMe
"TIoCTOSHHBIN MEKTPUYECKUI

TOK

https://m.edso0.ru/ANCOULLQOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PesepBHsiit ypok. O000mICHNE U

170 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3InuHbIX cpeaax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
BzaumoaeiicTBrHE MOCTOSIHHBIX
a 0 0BO OB C

1 MATITHTOR H [POBOATHICOR 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
BexTop MarHuTHOW WHIYKIIUH.
IT

2 PHTILIIT CYTIEPTIOSHILA 1 https://m.eds00.ru/0YNNE57SO
MAarHUTHBIX nojied. JIuauu
MAarHUTHON UHIYKLIMH
M

3 ATHITROS HOTE HPOBOIHHRA © 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OmBIT DpcTena

A .

4 Cuna Amiepa, €€ HaNpapIeHHe i 1 https://m.edsoo.ru/1JEDF5HEN
MOJIYJTb

5) Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DNEeKTPOU3MEPUTETHHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 M MOJLyIIB. JIBHDKeHHE 1 https://m.eds00.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJTHOPOJTHOM MAarHUTHOM TIOJIe
Pemenne 3amau https://m.edsoo.ru/FWURORSOE

9 PaGora cunbl Jlopeniia 1 https://m.edsoo.ru/MTHD23Z45

10 Pemenue 3amau https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJie B BEIIECTBE.

11 deppomMarHeTHKy, napa- u https://m.edsoo.ru/W7HGQBK70
JIHaMarHEeTUKH
OcCHOBHBIE CBOMCTBa

12 ¢beppomarneTrkos. [Ipumenenue https://m.eds00.ru/960J4E47D
(beppoMarHeTuKoB
P

13 " CLICHHE S H()"TeMe https://m.eds00.ru/Q8JGTYNHT

MarunTtHoe nose
14 ‘I‘)emeHHe el HOHTeMe https://m.edsoo.ru/MPCUALFIM
MaruutHoe 1none

SIBneHue IEKTPOMAarHUTHON

15 naaykuuu. [TIoTok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHUTHON HUHIyKIIUU

16 OC unayKIMHA https://m.edso0.ru/8STLELGTJZ

17 3aKOH JICKTPOMArHHTHOH https://m.edsoo.ru/7TEOPOGARS
unaykiuu Dapanes
B .

18 HXPEBOE HICKIPHHICCKOE HOIe https://m.edsoo.ru/IONVHOINK
Toxu dyko
O/JIC uHAYKIMH B ABUKYIIUXCS

19 https://m.edsoo.ru/X00I13RAA1
MTPOBOTHUKAX

20 Pemenue 3amau https://m.edso0.ru/ZZTUBO2GQ

21 [TpaBumno Jlenma https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTh. KaTyika

22 MHIYKTHUBHOCTH B IIETIH https://m.edsoo.ru/37WBAJCTF
MMOCTOSSHHOTO TOKa
) .OJIC

23 BICHHE CAMOMHYKIMH. 5/ https://m.eds00.ru/99CECGMBH
CaMOWHTYKITUI

24 DHeprust MarHUTHOTO TIOJIS https://m.eds00.ru/PS4XRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTylIK1 C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenne 3amaq

O0001IeHe B CUCTEMATH3aIs
3HAHWH 10 TEME
"DnexrpoauHamMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

27

KonTponbhas padota no teme
"DnexkrpoauHaMuka"

https://m.edsoo.ru/N9QLKI45Y

28

29

30

31

KoneOarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
I"apmonmueckue KoneOaHus

Kunemaruueckoe u
NUHAMUAYECKOE OIUCAHUE
KOJIe0aTEeIbHBIX IBUKECHUN

DHepreTU4YecKoe OMUCAHUE.
BriBoa TMHAMHUYECKOTO
OTHMCAaHUS TAPMOHHYECKHUX
KoJIeOaHUH U3 BX
JHEPTEeTHIECKOTO U
KHHEMATHYECKOTO OITUCAHUS

Ammuntyna u (aza konedbanui

https://m.eds00.ru/R7D8WGSTQ

https://m.edsoo.ru/G1UGM9A5P

https://m.edso00.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuona u yacTora KoJeOaHUH.
[Teproa ManmbIx cBOOOTHBIX
KoJeOaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJe0aHui TPy KHHHOTO
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KojieoaHusl.

https://m.edso0.ru/TGTJTWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BrinyxneHHbie KoeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

https://m.edsoo.ru/BW1KOUGVP

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MYy3bIKaJIbHbIX HHCTpYMEHTax"

https://m.edsoo.ru/DAYGBRUY]J

37

38

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHndecKue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebartenbHblit KOHTYD

https://m.edsoo0.ru/SV7/MHCH10

https://m.edsoo.ru/H5B2W8APN

39

®opmyna Tomcona. Cs3b
aMIUIUTYIBI 3apsaaa
KOHJICHCATOpa C aMILIUTY10i
CHJIBI TOKA B KOJieOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs SHEPTUHU B
AaeaIbHOM KOJIe0aTeEIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxaromue dJIeKTPOMarHuTHBIC
KoseOaHus. BeiHyX1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

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

42

43

IIepemeHnHsbIl TOK. Pesucrop u
KOH/JIEHCATODp B LI
IIEPEMEHHOT0 TOKa

Karymika HHIyKTUBHOCTH B IIETIN
MIEPEMEHHOT0 TOKa

https://m.edso00.ru/OG6JQHTOD

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 11 AJIEKTpUYECKON

44 https://m.edso00.ru/P1FZDISQV
LIETIA TTIEPEMEHHOTO TOKa
MOImHOCTb IEPEMEHHOT0 TOKA.
45 AMILIHTYHO® H ACHCTBYIOMCe https://m.eds00.ru/6P4CXH152
3HAYEHUE CHJIBI TOKA U
HaNPSDKEHUS
46 Pe3onaHc B 25IeKTpHYECKOM LIeTIH https://m.edsoo.ru/AY QWXESRA
47 Pewenue 3amau https://m.edso00.ru/0CVLSMIOS
WneanbHbIi TpanchopmaTop.
48 Hpomssonetso, nepenatia it https://m.edso0.ru/F142U7UQR
noTpeOIeHnE IEKTPUIECKOIH
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
49 KynbTypa ncnosb3oBanus https://m.edsoo.ru/UYDMIDXZW
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU
50 Pemenue 3agau https://m.edso00.ru/IR54QM6F2
51 Pemrenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HAHHUH O TeMe https://m.edsoo.ru/16YYY79EQ
"DeKTpOMarHuTHEIE KoeOanus"
MexaHu4yecKre BOJHBI.
53 XapakTepUCTUKH MEXaHUYECKUX https://m.edsoo.ru/OP6 YANBXC
BOJTH
54 CaolicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Wudpa3Byk u yabTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arpsi3HeHHE
OKpYKaroIlel Cpeibl

57

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'Iy‘ICHI/IC OJICKTPOMAarouTHBIX
BOJIH

https://m.edso0.ru/SWQOQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

DHEeprust AIEKTPOMArHUTHBIX
BoJid. CBoricTBa
3JICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZ8SBKEKVL

61

62

63

[TpuHIKIIBI PaTUOCBS3U U
TeneBuaenus. Pagnookamust.
DNeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpYKarolleu cpeibl
KonTponbHas pabota mo Teme
"KosebaHus 1 BOJIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBETa

https://m.edsoo.ru/7KCCHOBN5

https://m.edso0.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3agau Ha npuMEHEeHNE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

https://m.edsoo.ru/3H2YL4R4I

65

66

Ortpaxenue ceera. [lnockoe
3epkano. Cdeprueckoe 3epKaino
[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHEIH
[OKa3aTelib MPEJIOMIICHHUS.

https://m.edso0.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

ITonHOoe BHyTpEeHHEE OTpaKEHUE.
[IpenenbHbIiA yroJ MoJIHOIO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3agau Ha npuMeHEeHUE

67 3aKOHOB OTPAXCHUS U https://m.edsoo.ru/C4D3UDGG4
MIPEJIOMIICHUS CBETA
Xop nyueit B mpusme. ucnepcus

68 cera. CIIOXKHBIH cocTaB 6€10r0 https://m.edsoo.ru/HYZWS63L 2
ceera. LlBer

69 Jlmiser. Dokyctoe paccToAHHeE 1 https://m.edso0.ru/SXWYEXTXM
OIITUYECKAsl CHJIA JINH3BI
[Toctpoenue n3odpaxeHuii B

70 JUH3aX U UX CHCTEMax. https://m.edso0.ru/6SRTDG4V7
YBenuueHue JUH3bI
Pemenue 3agau Ha mocTpoeHune

71 M300paKeHMH, MOJIy4aeMbIX € https://m.edsoo.ru/Y AGCQPWZX
MTOMOIIBIO JTHH3

72 ['a3 xak onTuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH T'€OMETPUUECKON https://m.edsoo.ru/OENIDYBRZ
OTITUKH

74 CKOpOCTE CBETA I METOJIEI €@ https://m.eds00.r/UCGBDSEVT
U3MEpeHUS

75 Hucnepcus cBera https://m.edso0o.ru/1VI1JZOF05

76 HNutepdepennius ceeta https://m.edso00.ru/ZQB6756KE
KorepeHTHbIC UCTOYHUKH.

77 VcioBusa HaOIOIEHUA https://m.edsoo.ru/H9XX3P5WN

MaKCMMYMOB 1 MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.eds00.ru/111ISQL6DM

80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 YcnoBue HaOIOIEHUS TTIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYyMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HonrepetocTh CBETOBBIX BOIIH. https://m.edsoo.ru/TWKJIKW3NH
[Tonspusanusa ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOBbIE ABIICHUS B IPUPOLE https://m.edsoo.ru/VJW9IR3ES8

86 Obobmerme 1 CACTEMATHSAIA https://m.eds00.ru/ZQ1LIZTMYC
3HaHui o teme "OnTuka"

87 Kontponbras padora no reme https://m.edsoo.ru/WMVM1ARQU
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

88 [UIACCHACCIOM MEXQHHIH. https://m.edso0.ru/GT085PL4Q
3aKOHBI NIEKTPOTUHAMUKHU U
MIPUHIIAIT OTHOCUTENBHOCTH

89 ?T(ifsz'i:si;g::;wb}lon Teoput https://m.eds00.ru/S5VLSWTWK
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus

90 Jloperna. ¥eonie https://m.edsoo.ru/7ZFTX1X84
MPUIUHHOCTH. OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKPAIICHUE JITTMHBI

91 DHeprust ¥ UMITYJIbC https://m.edsoo.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ HJaCTUILbI

CBs3b MaccChl € SHEPrUeH 1

92 HMITYJIbCOM PEISITUBUCTCKOM https://m.eds00.ru/UOC7TGTEMG
YacTULIbI. DHEPT U MOKOs
P €CcHOE Te e

93 ABHOBECHOT TCMIIOBO https://m.eds00.ru/YWVZAIQOH
U3JTy4YEHHE

94 3axoH cMmenenns Buna https://m.edsoo.ru/R1JD6DWAM
I'unores3a M. IInanka o kBaHTax.

95 https://m.edsoo.ru/RW82CYU89
DoTOHBI

96 DHeprus U UMIyJbC POTOHA https://m.edso00.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dboTorddekra
VYpaBHeHue DitHIITeHA 151

98 dororddekra. "Kpachas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroaddexra

. I1. H.

99 Hlasrenue ceera. OmbiTs! https://m.edsoo.ru/1746\VVP412
JlebeneBa

100 BostHOBBIE CBOIICTBA YaCTHI] https://m.edsoo.ru/UMEW9AOCE
Bomnsl ne bpoins. JInuHa BOJIHBI

Bpoii o

101 1€ DPOHIIL H pasMEpbl Ov fact https://m.edsoo.ru/MVA3A30ZQ
JIOKAJTU3AIMH JIBIKYIIICHCS
YaCTUILBI
K ) .

102 Py CyIPHOBOHOROR https://m.eds00.ru/2XMBTMSAQ
Tyalii3m

103 ~ /WOPAKU MICKTPOHOB Ha https://m.eds00.ru/XH242PNOK
KpUcTajiax

104 Cnenuduka n3mMepeHuii B https://m.edsoo.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOILIEHUS
HEOIpeIeTEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacuéTHpIX 33124

https://m.edso0.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora o remam:
"Ocuorr CTO",
"KopnyckynsipHO-BOIHOBOM
nyanusm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

110

[Toctynater bopa

Bunel ciektpoB. CriexTp
YPOBHEW DHEPrUHU aTOMa
BOZIOpOJA

https://m.edsoo.ru/SWV5SUN8J

https://m.edsoo.ru/T6T3FTQ6Y

111

112

113

CrioHTaHHOE U BBIHYK/JIEHHOE
M3JIy4eHHUE CBETA

Jlazep

Hyknonnas Mmogens saapa
I'eiizendepra-lBanenko. 3apsia u
MaccoBO€ 4ucio siapa. M3oTomnsl.
PannoakTHBHOCTE

https://m.edsoo.ru/WJ95LAO0P

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Bnusaue
pPaZMoOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlosumerpus

https://m.edso0.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

116

OHeprus cBA3M HYKJIOHOB B SJpE.
Anepubie cunbl. Jlegext Macch
anpa. SlnepHble peakiuH.
SAnepubie peakTopsl. [Ipobremsr
YIPAaBIIIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE
ACIEKThI Pa3BUTHUS SIICPHOM
SHEPTEeTUKHU

Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. OyHJaMEeHTaJIbHbIE
B3auMoAecTBUA. bapnonsl,
ME30HBI U JIETITOHBI.
[Ipencrasnenne o CtanaapTHOU
Mozenu. KBapk-riatooHHast
MOJIETb aIPpOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/AIEJHULHD5

117

®du3uka 3a npeaeaaMu

CrannaptHoit monenu. Témuas

Marepus U TEMHasl SHEPTHUs. 1
EnuncTBO m3nyeckoil kKapTHHbI

Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

DTarnbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
Ui 00BSICHEHUS TIPUPO/IBI

KOCMHYECKHUX 00BEKTOB. METOIbI
ACTPOHOMHUYECKUX UCCIETOBAHMI

https://m.edsoo.ru/KG802NRU

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOIIBI, PAAHOTEIECKOIIHI,

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHast aCTpOHOMUS

121

122

123

124

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUTAHETHI, UX
BHUIVMMOE OBUKECHUE

Conueunas cucrema. CoJIHIIE.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CosHiia u
3BE3/1

3BE3/1bl, UX OCHOBHBIE
XapakTepucTHKU. Jluarpamma
"CHeKTpaJIbHBIN KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCJIEOBATEIHHOCTH

https://m.eds00.ru/TNS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/AXHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXKACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HU
3BE3]

https://m.edsoo.ru/Y3MJO6ZTY

126

Mneunsiii [1yTe — Hama
T"amakTuka. THUIEI raJJakTHK.
UeEpHble AbIpHI B pax raJIaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBoe n3nyduenue

MacmtaGHast CTpyKTypa
Bcenennoil. MeTrarajlakTuka

https://m.edso0.ru/UCGD0OBD7Y

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/\WCAIUBA2Q

130

131

132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHrue MAarHUTHOTO
1OJISI IOCTOSIHHBIX MAarHUTOB"
mwi "HccienoBaHne CBOMCTB
(heppoMarsHeTuKoB" UiIn
"UccaenoBanue AeHCTBUI
MIOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TOKOM"

@uU3NYECKU NPAKTUKYM 110 TEME
"NU3mepenue cuibl Amrepa" uinu
"N3yueHne 3aBUCHUMOCTH CUJIbI

AmMriepa OT cuibl TOKa" Win 1
"OnpeneneHne MarHUTHOU

MHIYKIIMY Ha OCHOBE U3MEPEHUS

cuibl Ammnepa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM MHAYKIUU" 1
i "OnpeneneHne HHIYKIA

BUXPEBOIO0 MarHUTHOTO NOJIA"

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue siBIEHUS

camonHaykiuu" i "Coopka 1
MOJIENTN DIIEKTPOMArHUTHOTO

reHeparopa"

https://m.edsoo.ru/OJIEYJBSH

https://m.eds00.ru/567ERZSQT

https://m.edsoo.ru/6041U180D

https://m.edsoo.ru/FNW63917S

134

@u3NYECKU MPAKTUKYM 110 TEME
"N3mepenue nepruoa CBOOOTHBIX

https://m.edsoo.ru/GAXGUGIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJIeOaHUM HUTSHOTO U
NPy XKUHHOTO MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"[Ipeobpa3oBanue sHEPTUU B 1
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOI0
TOKa 4epe3 MOoCIIe0BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" miu
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEHHOro Toka"

https://m.edso0.ru/SISHWUJFI

https://m.edsoo.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yuenue napameTpos 1
3BYKOBOI BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nokaszatens
MPEJIOMJICHHUS CTEKIIA" WK
"[Tonyuenne n3o0paxeHus B
CUCTEME U3 INTIOCKOTO 3epKajla U
JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

@u3nYeCKUil NPAKTUKYM IO TEME
"NccaenoBanue 3aBUCUMOCTH

(hOKYCHOTO PaCCTOSIHHSI OT

BelIeCcTBa (Ha IpUMeEpEe KUIKUX 1
nuH3)" win "U3mepenue

(hOKYCHOTO PACCTOSIHUS

paccenBaronIMX JUH3"

https://m.eds00.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmonenue nudpakumm,
HHTEep(hEPEHITNN U TIOJIIPU3AIIHT
ceera"

https://m.edsoo.ru/R1IEYWY7CM

141

142

143

144

@uU3NYECKUN IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJbca U
SHEPTUU PEISTUBUCTCKUX YaCTHUIL
(o ororpadusam TpexoB
3apsKCHHBIX YaCTHIL B
MarHuTHOM ToJje)"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue nocrosinHoi [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dotorddexra" mium
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEPEHUE
noctostHHOW Punbepra"

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaoakTUBHOIO
(oHa ¢ UCTIOIB30BaHUEM
nosnMerpa wim "M3ydenue
IIOTJIOLIEHMS OeTa-4acTHI]
AITIOMUHHUEM"

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

https://m.edsoo0.ru/8PYJEZYBO

https://m.edsoo.ru/C3HI5S5E4

145

@u3NYECKU IPAKTUKYM 110 TEME

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"HabGmronenus 3BE31HOTO HEOa
HEBOOPY>KEHHBIM IJIa30M C
HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUH 11 OTpeieNIeHuUs
MTOJIOXKEHHUST HEOECHBIX 0O BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro
MOJIyIIApHs U sIpKUe 3BE3AbI" WU
"Habmronenus B reneckorn JIyHsl,
IJIAHET, TYMAHHOCTEN U
3BE3QHBIX CKOIJIEHUN"

146

O000111eH1E U CHCTEMATHU3ALIHS
3HaHuil. Pone Gpusuky u
ACTPOHOMHUHU B SIKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIOBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O060061eHne U cucTeMaTH3alus
3HaHUU. Posib 1 MecTo pu3nKu u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOH KapTUHE MUpPa

https://m.edso0.ru/G145HQT3IW

148

O0o0011IeHNnE U cUCTEMATU3aLUs
3HaHu. Ponb ¢usnueckoit
Teopuu B (HOPMHUPOBAHUH
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHUpA, MECTO
¢u3nvecKkoil KapTUHBI MHUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBECHHO-HAYYHBIX

https://m.eds00.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3aLUs
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cCUCTEMAaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo.ru/EOD18QXGW

151

O06o001IeHre U cHCTeMaTH3aIus
3HaHui no reme "JluHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O000I11IeHIE U CUCTEMATU3AIUS
3gaHui 1o teme "CraTtuka
TBeporo Tena"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MexaHuKe"

O06o001IeHe u CUCTEMaTH3 A
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKOU
Teopun"

https://m.edso0.ru/A5CP8EJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHe u CUCTEMaTH3 A
3HAHUH 110 TeEME
"TepmoanHamuka. TeniaoBbie
MaIInHbI"

https://m.edsoo.ru/10P456WQO8

156

O600611eHre U cucTeMaTH3alus
3HaHU# No TeMe "ArperaTHsle
cocTosiHuA BemecTsa. Pa3oBble
nepexonpr"”

https://m.edso0.ru/VOTG69RUR

157

O06001IeHNe U CUCTEMATU3AIIHS
3HAHUM 1O TeMe "DNeKTpUIecKoe
nose"

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALMS
3gaHui 1o teMe "TlocTosHHEbII
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALIS
3ganui mo reme "Toku B
pa3nuyYHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MarautHoe
nose"

PesepBHrlit ypok. O6o0meHue u
cHCTEMAaTH3aIis 3HaHUH 10 TEME
"DJeKTpOMAarHuTHas UHTyKLIHS"

PesepBHrlit ypok. O6o0mienue u
CHCTEMAaTH3allMsl 3HAHMI 110 TEME
"MexaHnnyeckue koaeoanusa"

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7

https://m.edsoo.ru/3FO7MLKSL

163

PesepubIil ypok. O6001eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHeIe Kosebanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepubIiil ypok. O60011eHIE 1
cUCTeMaTH3alusl 3HaHUM 10 TeMe
"MexaHuyeckue u
3J€KTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHeiit ypok. O6o01eHre 1
CHCTEMaTH3alns 3HAHH 110 TeMe
"OnTuka"

PesepBHrIit ypok. O6o0meHne 1

cucreMatruni3anuia 3HaHPII>'I I10 TCMC
"OcHoBer CTO"

https://m.edsoo.ru/MWJLMATIT6

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHeIil ypok. O6o0mIeHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckysipHO-BOITHOBOM
JTyanusm"

https://m.edsoo0.ru/3G6FJ3FFEN

168

PesepBHelil ypok. O600IcHHE 1
CHCTEMATH3aIMs 3HaHUH 110 TEME
"®dusuka atroma"

https://m.edsoo.ru/HGF8GQB8A5

169

PesepBHeIil ypok. O600ICHHE 1
CHCTEeMaTHU3alus 3HAaHHIA TI0 TeMe
"®du3uKa aTOMHOTO SApa U
3JIEeMEHTapHbIX yacTull"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHrlil ypok. O6o0mieHue u
cHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"DneMeHTh! acTpopU3UKU"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.eds00.ru/GODTDS8IRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

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

CobmroiaTe mpaBmiia 0€30MacHOro TPyda MpU MPOBEIEHUN UCCIETOBaHUI B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Yy4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOM AESITENFHOCTH C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYTOBAHUS

Pemarp pacuérHble 3amauu C SIBHO 3a/JaHHOM (U3NYECKOW MOMAEIBIO,
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 3HAUYCHUS (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
UHPOPMALIMOHHBIE  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 BKJI/1a POCCUNUCKUX U 3apYOSKHBIX 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 |
TEXHUYECKHUMHU YCTPONCTBaMH, JUISI COXPAHEHUS 3J0POBBS 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 JICATEIBHOCTh B HECTaHIAPTHBIX CHUTYallMsX, aJCKBAaTHO
OLICHUBATh BKJIAQJ K&XKIOTO W3 YYaCTHUKOB TPYMIbI B pEIICHHUE
paccMaTpuBaeMoid MPoOIIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbl CpeIHero 001ero odopasoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPa, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH 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 AaTOMHOTO sJIpa MPpH pelIeHnH (PU3NUecKux 3aaau

11.3

Pacnio3naBath (u3nueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMUKU W KBAaHTOBOH (U3UKH: DIICKTPUYCCKAsI
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIHUS, ICHCTBHE
MarHUTHOTO TIOJSI HAa TMPOBOJHHK C TOKOM MW JBHIKYIIMHCS 3apsin,
AIIEKTPOMarHUTHBIC KoJIeOaHMs u BOJIHBI, NpSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHne, WHTepdepeHIus,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAA,  ©CTECTBEHHas M  HMCKYCCTBCHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (PU3UUECKUE
BEJIMYUHBI: YIEKTPUUECCKUN 3apsl, CUJla TOKA, JIEKTPUUECKOE HAIPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIYKLOUS MAarHUTHOro 1ojs, cuiua Awmmepa, cwia JlopeHna,
MHIYKTHBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MarHUTHOIO IOJIEH,
HEepuoJl U 4acToTa KoJieOaHui B KosebaTeIbHOM KOHTYpE, 3aps] U cuia
TOKa B IIpollecce TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KojeOaHuH,
(GoKycHOE pacCcTOSIHME€ M ONTHYECKas CHJa JIMH3BL, TPH OMHMCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIb3YEMBIX BEIUYHH, UX
0003HAUCHHsI W EIUHHIbI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYEeCKre BETUYNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrus M MMITYyJbC (OTOHA, MEPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU OMUCAHWUU MPABUIBLHO TPaKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMbIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3blBaTh (POPMyJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU, BEIUMCIISTH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (HU3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3UIECKUE
3aKOHBl M NPUHLUIBLI: 3aKkoH OMa, 3aKOHbI [OCJIEI0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxxoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, YPAaBHEHUE
OnHmTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAaHEHHs MMITYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOAKTHBHOIO
pacnaza; mpu 3TOM pa3lIuyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbl,  oO1acTu)
PUMEHUMOCTH

Onpenensatb HampaBJI€HUE BEKTOpPAa HWHAYKIUMHM MAarHUTHOTO  IOJIA
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
MMponeCcCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II>'I; IIpu 5TOM
dbopmynupoBaTh podIeMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 GOPMYIIUPOBATH BHIBOJIBI

11.10

OcyuiecTBiIsITh MpsIMblE M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO M3MEpEHUs 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
OPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM HUCCIIeIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  SKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIIbHBIX YCTpOﬁCTB u
1abopaTopHOTro 000pYA0BaAHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ysl (U3MYECKUE 3aKOHBI M MIPUHITUITBI; HA OCHOBE aHAJIM3a YCIOBHS
3a/1auu BHIOMPATh (PU3UYECKYIO MOJICIb, BBIICIATh (PU3MUECKHUE BEITUYHHBI
u GopMyJbl, HEOOXOAMMBIE Isi €€ pEIICHUs, MPOBOAUTH PaCUEThl U
OIICHUBATh PEATHHOCTb IMOJIYYCHHOTO 3HAYCHHS (PHU3UICCKON BEITMUNHBI

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  mpuU  pemieHWH  y4eOHBIX  3a7ad  COBpPEMEHHbBIC
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPIPETAllMM M TPEACTaBICHUS Y4eOHOW U HAyYHO-TIOMYISIPHOU
uH(pOpMallMK, TONYYEeHHOH W3 pa3IUYHbIX HUCTOYHHKOB; KPUTUYECKU
AHAJTM3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO

OOBSCHATh MPUHIMIBI JEHCTBUS MAIIUH, OPUOOPOB U TEXHHUYECKHX

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 TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMH, JUISI COXPAaHEHHS 3/J0pPOBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMIOBE/ICHUS B OKPYXKAIOILEH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COLMATIBHBIX POJIEH,
MJIAHUPOBATh Pa0OTy TPYIIIbI, PAllMOHATIBHO PACHpENeATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTyalUdaX, aJCKBAaTHO
OLCHMBATh BKJIaJ KaXJAOro M3 YYaCTHUKOB TIPYIILI B PCHICHUC
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. [IpUHIIMII COOTBETCTBUSI.
Pome u wMectro ¢usuku B popMupoBaHUH
COBPEMECHHOW  HAy4YHOH  KapTHHBI  MHUpa, B
MPAaKTUYCCKOM JICATEIILHOCTH JIFOICH

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.

CrnosxeHue nepemMemeHnii U CI0)KEHUE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJIHMHAT,
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 BpAIlCHHS.

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

Texuuyeckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka M0 HaKJIOHHOM IUIOCKOCTH TOJ JIEHCTBUEM
HECKOJIBKMX CHJI. MccienoBaHue 3aBUCHUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIIUX B JIehopMUpyeMoit
MPYXUHE W PE3MHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

3AKOHBI COXPAHEHUWA 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

Kunetnueckass 53Heprusi MaTrepHaJbHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

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

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
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 TUCTOJIET

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

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBbI 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. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHUuYecKne yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue ynenbHON
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 OIIMCAaHUC
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

BrinyxaeHHbIC MEXaHUYECKUE KoJIeOaHusl.
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. 3aKOHBl OTPAKEHUS 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 THH30HU

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKHU

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

Hudpakmus cBera. JludpakuuonHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
JU(PPaKLUOHHYIO PEIETKY

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

MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAsl  ONTHKa,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[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 TEOpUM OTHOCUTEIBHOCTHU:
' 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 KBAHTOBO! 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)KJCHHOE  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 XapaKTEPUCTUKM: Macca,
CBETHMOCTb, paauyc, TeMIieparypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTDY IS 3BE3] IJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

BuyTtpennee crpoenue 3BE3a. CoBpeMEHHbIE

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
[Nanaktuke. Ilnockas u chepuyeckas 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 Beenennol». PenukroBoe u3inydeHue

8.10

MacuirabHast CTpPYKTypa Bcenennon.
MeraraiakTuka. Hepeménnbie po0sIeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun (1)PI31/I‘-IGCKI/IMI/I IIOHATHUAMU n

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

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SIBJICHU MUKPOMHpA, MAaKpOMHUpPa W METraMupa, pa3jindaTh yCIOBHS
(rpanubl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3yS  OCHOBHBIC  TIOJIOKEHHWS,  3aKOHBI U

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 33aJaHHOW (U3MYECKON MOJENBI0: HA OCHOBAaHUU
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
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, AaHAJIM3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOJBI  pEeHIeHUus ¢  Y4ETOM  TOJYyUYEHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3AeNioB MIKOJIBHOTO Kypca (PU3WKH, a TakKe WHTETpaIuu
3HAHUN M3 JPYyTUX TNPEIMETOB E€CTECTBEHHOHAYYHOrO LHKIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONoOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BbIOMpas ONTHMAaJbHBIA CHOCOO
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Yys (PU3NUECKHE TECOPUU, 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 ~ yMEHHMIl  aHaIM3UpOBaTh M OLIGHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_II/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 Cpeae; ABMKECHUS

HeOECHBIX TEJI, DBOJIOLIMY 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):

m3orepMma (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>KeHHe 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 = =@

Ar—0

344

DJIC MHAYKIKK B IPSAMOM IPOBOJHHUKE UTHHOM |,

ABUIXKYIIEMCS CO CKOPOCTBIO

(2N
B OJIHOPOJHOM MarHUTHOM Mose 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
olp
77777/ 77777
3.6.3 [TocTpoeHHe N300paKEHHUH B IIIOCKOM 3epKaje
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 MOHOXpOMATHYCCKOI'0 CBETA UCPE3 I'paHULlY pa3Jciia

ABYX ONTHYCCKUX CPCI:

ny<n, n,
0 o
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.

415 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIUIYIO MIOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIOMIAOIIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. U3nydenue u morniomnieHne (HOTOHOB IMpH
IEPEXOE aTOMa C OJHOTO YPOBHS SHEPTUU HA IPYTOM:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Ymn
JIuHeityaThie CIEKTPHI.
CrexTp ypoBHEH 3HEpruu aTomMa BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
ne
4.3 OU3NKA ATOMHOI'O APA
431 Hyxnonnas mopens sigpa ['eitzenOepra — MBanenko. 3apsn
o sapa. MaccoBoe uncino aapa. M3otonst
PangmoakTHBHOCTE.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnag.
DNeKTPOHHBIH B-pacnai:
4.3.2
A A 0 -
s X—=7 Y+ je+v,
ITo3utpoHnHslii B-pacnan:
A A O | .,
sX—=20Y + e+ v,
I'amma-usnydenue
3aKoH paIMOAKTUBHOTO pacraja:
-t
4.3.3 N(t) = Ny *2T




Ilycts M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHne U CUHTE3 sAEp




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

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



