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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit ~ ®eneparnuy,  peaqu3yOIMMX  OCHOBHBbIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHS IO3BOJIAET pPean30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI Ui MPOJOJLKEHHs O00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yIrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX PabOYHMX MPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/JOB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIepKaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kypce (U3UKH — CHCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBAaHHE YMEHHN NMPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

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

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJie.

Hoea zymanumapuszayuu. EE peannzanus NpeaIioNaracT HCIOJIb30BaAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEIEHUS HJIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakXkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkrtopa y4yeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMUYECKOTO JSKCIEpPUMEHTA,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTepuana, 1abopatopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM mpoBoAuTcs jaubo B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTHKyMa B CHUCTEMY JIaOOpaTOpPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BUIa O€3 MOIIaroBO HHCTPYKIIUH.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IUWHBIM MepedHeM. BriGop
TEMATUKU IS 3TUX BUJAOB YUYCHUUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoIecca UCXOAsl U3 OCOOEHHOCTEH MOYPOUYHOTO
IUIAHUPOBaHMUS M OCHalleHus kaOuHera ¢usuku. [Ipum sTOoM obGecneunBaercs
OBIIAJICHNE OOYYAIOIMIMMHCS YMEHUSMH TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], HUCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbuioe BHUMaHME YAENSETCS PELICHUI0 PACYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiesia Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3iesioB. [[s KayecTBEHHBIX 3aj1a4y
OPUOPUTETOM SIBIISIIOTCSA 3aJaHMsl Ha OOBACHEHUE/NMpEeJCKa3aHHe MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIoIIre BhIOOpa
buznyecKoil MOAeNu AJis CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere (QU3MKKM AOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OpMHpPYEeTCS B COOTBETCTBUH C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECIHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBJICHHH M  TMPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OeCIedrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTHE HUX HMHTEIUICKTyalbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax Oyayien
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIlPABJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneuynBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNd, aJleKBaTHOM YCIOBUSIM 3a/Jlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

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

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON e TENHHOCTH, CBI3AHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTEINbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIC CUCTEMBI).

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

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

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

M3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENH IIOCTOSSHHOTO TOKa IIPH
MIOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

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

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

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

[lepemenienne, CKOpOCTb (CpeaHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U MX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
JBUKEHUE CHapsAO0B, LEMHbIE, MIECTEpEHYAThIE W PEMEHHBIE IEpeayuH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXAHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEGKTOPUM, CKOPOCTEN NBMIKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEIENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusl Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenne nBUXKEHUS Tesla, OpPOIIEHHOTrO TOpU3OHTalbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHUSI Tella IO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUo/ia OOpalieHus] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BHXKEeHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

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

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanne nBrKeHHsI OpycKa MO0 HAKIOHHOHN IIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre yclIOBUI pPaBHOBECHS TBEPIOIrO TeJla, HMEIOLIETO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynbe CUIibl U U3BMEHEHHUE UMITYJIbCca Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJISX.

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

MOoIHOCTH CUJIBI.

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



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIbL. lloTeHnManpHas »HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbst KoCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM U1 HMIEAIbHOM JKUIKOCTHU Kak CJEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPIHH.

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

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PAOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CUIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KMHeTnyeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBkKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEH KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBsi3p a0COIOTHON TEMIEPaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YacTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanue mpouecca YCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenue nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHS] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelbHass W MOJISIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eINHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! qecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadbaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanre npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHue W KWImeHHWe. Y AenbHAs
TEIJI0Ta MapooOpa3oBaHusI.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTaM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTrun B Pa30BbIX MEPEXOaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(phuimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHUYecKue yCTPOMCTBA W  TEXHOJOTMYECKHE MPOUECCHl:  KUAKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHOW BIAXKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCHMOCTH  JepopManuu  pe3sMHOBOro oOpasma oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexkmpuueckoe noie.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJTIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIMY AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

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

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIbHOM COSUHEHUH KOHICHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa J1sl y4acTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBIE€HHBIX dekTpruueckux menei. [IpaBuia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyms—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeryoBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIT PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesa u3MepeHus ammnepMmerpa (BoJIbTMETpPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

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



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

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

TexHuyecknue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbI 3JIeKTpoan3a Papajaes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSI C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HaHuA: SBICHWE, HAay4yHbId (DaKT, rumoresa, (u3MUecKkas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENbHbIE MPUOOPHI, IUPPOBas 1a00paTOPHsI.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTopel 1 X MPOEKIMU HA OCU KOOPJIMHAT, CJIIOKEHNE BEKTOPOB.

Buonozusa: Mexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
IIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKCHUE U KAIIMJUIAPHBIE SIBJICHUS B IIPUPO/IE,
AIIEKTPUYECKHUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE AaTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJISIpHAs Macca, II0Jy4YeHUE HAaHOMATEPHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ia30B, KUIAKUE KPUCTAIUIbL, dJIEKTPUIECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOrO0 U OKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOJWIBHUK, KOHJULUOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue ABUKEHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTHBHOCTH B II€MU TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me4Yb, COJICHOMU/I, 3allIUTa OT JICKTPU3ALMM TEJl TPU ABUKECHUU B MArHUTHOM I0JIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuiutyna U ¢asza konebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra koneOGanuid. Ilepron ManbiX CBOOOIHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuce K01edaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanue kosnebaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMINX KOJaeOaHuH.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS NpU  PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U MOTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopeinp 31eKTPOMAarHuTHOTO TEeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO U PUHIIMI ASHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
U pakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

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

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

[TpuHIMIIBI paIMOCBA3YU U TEIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
pesIoMJICHUE, TOSpU3ans, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpaxkeHus. Mojieiab CBEeTOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHUS Ha ABYX LIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM

PELIETKMU.
Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuIbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukdh.  llocTynarel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

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

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHho-60110801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHusa Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTor(PdeKT HAa YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanne GpoTope3ucTopa.

N3mepenune nocrossaaoi [manka Ha ocHOBE HccieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomnieaue GoTOHOB MPU MEPEXOE aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habnronenue IMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4CHMs. BIMsAHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nyuenus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EanHcTBO u3nueckoil KapTUHBI MUpA.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHMMOCTH 3aKOHOB (U3WUKH JUISI OOBSICHEHHS TMPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

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

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

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHbIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITydeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUH ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEJIMYHH.
OueHka rpaHul] HOTPEUTHOCTEN.

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

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTU3alus COJIEp KaHUsl pa3lenoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NIECKON TeOprur B POPMUPOBAHUU MPEACTABICHUM
0 (u3MUYeCcKOoW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonaAmMuUs, C6A3AHHbBIE C UIYUCHUEM MEM 00068 HAYUHO20
nO3HaHUA: SIBICHWE, Hay4yHbId (DaKT, rumoresa, (puU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoJieOaTeIbHbIE
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas OaTtapesi, CIlyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyueOHoro mnpenmera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

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

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

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITENHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMoOOpa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHME M OCYIIECTBJICHHE ACHCTBUN B OKpyKalouied cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIepKaHMsl, IPUMEHEHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Yy €€ pEIICHUs, HaXOAWThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHMS 1O (U3NKE B TMPAKTUYECKYIO OO0JaCTh
KA3HEICSITEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3UUECKOTO COIAEPKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHHME Ha ypoKax (U3UKM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIEecTBA  KOMaHIHOM U
UHAMBUYaJIBHON paboThI;

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

OPUHUMATh €I COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO y4YaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C MO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ yU4ETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAI[MIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKW CHUTyalluu, BbIOOpa
BEPHOT'0O PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MIPUHMMATh MOTHBBI M aApPryMEHTHI JIPYTUX NPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHUE, CIIOCOOHOCTH aTanTHPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXOJIS U3
CBOHX BO3MOXKHOCTEI;

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

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHble pe3ylbTaThl HA YrIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMIMXCSl YMEHUIM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TIPUMEHUMOCTH Mojeied (U3ndeckux Tel U
IPOLIECCOB (SIBJIEHUI): HWHEpLHUANbHAs CHUCTEMA OTCY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) TeNa, UACAbHBIN ra3, TOUEUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

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

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MOJEKyIsipHOW (U3UKH W
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KUHETUYECKOU
DHEPrUEN TEIJIOBOTO JBMKEHUS €r0 YaCTHUILl, CBA3b JIABJICHUS UICATBHOTO
ra’a ¢ KOHLEHTpalUWe MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—KitaneipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3ULIHNH 3IEKTPUUYECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM IMenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONMKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HCIOJb3Yys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprust ynpyrod nedopmanuyd NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abCcoyIOTHAsI TeMIleparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTHh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOrO
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTaTUYECKOTO MOJH,
Pa3HOCTb  MOTEHIMAJOB, JJEKTPOABWKYIIAs CWja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOrO MO
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUMA:
MEXaHUYECKOE [IB)KEHUE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAlWs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYMpPOBATh YCTaHOBKY, (PUKCHPOBATh pE3YyJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHON TMITOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJI01aTh IpaBuiIa 0€30MacHOr0 TPyJa MPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33J@HHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUil NpH HCHOJIb30BAHUM MAaTEMaTHYECKHMX METO0B
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4€TOM IOIYYEHHBIX PE3YJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca (PU3MKH, a TaKKe€ UHTErpaluy 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM I TIOHMCKA, NepepadOTKU M NIPEIbsBICHUS y4yeOHOW WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ Ka)XXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K OyAymied npoheccuoHaIbHOM AeATEIbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenusi B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMMATh pPOJAb (PU3UKK B  IKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOLIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IIPUPOJIE;
pa3nuyarh YCJIOBHMS MNPUMEHMMOCTH Mojened (QU3MUecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIbHBIN TPYXUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIeIel aToMa, aTOMHOTO SiJjpa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJICKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJaThl  CHOEIUAJIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIEC MPOLECCHI U SABJICHUS], UCTIOJIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHATHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs M UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PU3UYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-usllydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMpPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTHU



¢usznyeckux BeMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIONKEHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIIECIOBAHUI
B paMKax ydeOHOro »HKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUEeCcKOl MOJEIbI0: HAa OCHOBAaHMM aHallu3a YCJIOBHUS BbIOMPAThH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MUYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PU3UIECKOTO
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAINH
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATH ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJICKBAaTHO OIICHWBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATH MOTUBALUIO K Oyayiiel npodhecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuotexa [JOK
11 Hay bt METOZ MOSHAHMS MPHPOLbI 0 https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kuemarua 10 ! hittps://m.eds00.ru/f16068d7
bu6mmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 1 1
3aKOHBI COXPAHECHUS B MEXaHHUKE 0 httos://m.edsoo.ru/f 1666847
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DUEKTpHHIECKOE NOe 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pazznen 5. DUBUUYECKHUN IPAKTUKYM
. bubnuorexa [JOK
>1 Dusieckiit MpakTAiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpeM 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 UCKTPOMArHHTHAS HHAYKLHS 13 1 https://m.eds00.ru/39859¢f1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexanurieckne koneOanis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.eds00.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859¢f1
Htoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PIYCKYIAP Y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859f1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCKHH HPAKCTIEYM 6 6 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859¢f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabsnble IIpakTuyeckue p
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
duzuka — aMeHTaJIbHasl HayKa O
1 byHn YK 1 CeHTAGPGPb bubnuoreka [IOK
pupoe https://m.edsoo.ru/1beef346
HayuHbIil MeTO/ MO3HAHUSA U METOBI
2 y4 )| I(“ 1 CerTAGPGPb bubnnorexa [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUS B IIPOLIECCE
3 H03Ha}II)I/I$I HPHUPOIEI pHa6JII(I))IIeHI/Ie u 1 CeHTA6p6pL Bubmzorexa LIOK
PHPOJBL. https://m.edso00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
CnocoObI u3mepe 3U4eC
4 i bl U3MEPEHUST PUINICCKUX 1 CerTAGpPGpbL bubnuoreka [IOK
BEJIMYNH https://m.edsoo.ru/ca2def03
AOCOoII0THAS U OTHOCHUTEILHAS
5 MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1 CeHTAbpP6pL Bubmaorexa IIOK
P p https://m.edsoo.ru/7f18fda3
BEJIUYMH
MopnenupoBanue B ¢pusuke. Ponb u
MECTO (PU3UKHU B (hOPMHUPOBAHUH b K
6 ¢ ‘ dop ! p 1 CeHTABPGpS nonmoreka L{O
COBPEMEHHOM HAYYHOW KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JIEATEIbHOCTH JIIOIEU
Mexanundeckoe aBmkeHne. CucreMma
orcuetra. OTHOCUTEIBHOCTD but6mmorekxa [IOK
7 1 CeHTAbp6pb
MEXaHU4eCKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4i MEXaHUKHU
8 Pannyc-BekTop MaTepHaIbHON TOYKH, 1 ceHtaAbpbpe  bubmmoteka [JOK
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€ro IpOEeKLHU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenienue.
CxopocTth. X poekiuu Ha ocu
KOOpJUHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

9 CeHTAbP6PL
PaBHOMEPHOTO MPAMOJUHEHHOTO PP https://m.edsoo.ru/89ba7190
JIBIDKCHHUST
CroxxeHue nepeMenieHuii 1 CKOpoCTei.

10 pemen p CenTABPGPL bu6nunorexa LIOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE TBHIKECHHE.

MrHoBeHHasI CKOPOCTh. Y CKOPEHHE.

11 g P p CeHTABpGpS bubmuoreka [IOK
[IpsimosHENHOE NBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'padpuaeckoe onmcanue

12 MPSIMOJIMHEHHOTO JIBHMKEHHS C CeHTAbp6pbL Bubmrorexa IOK

p https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOonHOe majeHne. Y CKopeHue
CBOOOJTHOTO TaJIcHUs. 3aBUCUMOCTh bubmmoteka IIOK

13 CeHTAbp6pbL
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BpPEMEHH U UX rpaduku

BIDKEHME TeJIa, OpOIIEHHOTO MO

14 A p )i CentaBp6pS bubmoreka [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAs

but6mmorekxa [IOK
15 ckopocts. [lepron u yacrora. CeHTABPOPL

LleHTpOCTpEMUTENTHHOE | TTOJTHOE
YCKOpeHue

https://m.edso0.ru/33196fbe
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KontponbHast pabora o Teme

bubnunorexa LIOK

16 CeHTABP6
"Kunematuka" HTADPERD https://m.edso00.ru/1242f32e
[Iepsblit 3ak0H HproTOHA.

17 HNuepunanbHble CUCTEMBI OTCYETA. CenTABPGPL bubnuoreka [JOK
[Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUYETA

18 Cuna. E’aBHOﬂCﬁCTByIOIHaH cua. CeHTAGPGPL bubnmnoreka HOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK

19 C 6p6
HeroTona EHTADPORY https://m.edsoo.ru/57dba505
[IpuHUMI Cyneprno3uuuu CUil.

20 PGI:)IHGHI/IG 3ayl;qua IIPUMEHEHNE ceHTABpP6pbL Bubmorexa IOK

g P https://m.edsoo.ru/bdf997fb
3akoHOB HploTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U OKTABPb bubmorexa [JOK
. P B P https://m.edsoo.ru/9aba2b0a
WHEPTHOUN Macchl

99 Cuita TSKeCTU U yCKOPEHHe OKTAGPS bubnmnorexa [JOK
CBOOOJTHOTO Ma/IeHUS https://m.eds00.ru/22757f26
JIB>xeHne HeOeCHBIX Te U X
UCKYCCTBEHHBIX CIIyTHUKOB. IIepBas bubmmnoreka HOK

23 OKkTA6pb
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa

24 Cuia ynpyroctu. 3akoH ['yka. Bec OKTAGpb bubnuotexa [JOK
TEla https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuIbI cui bubmuoreka [IOK

25 TpeHus. JIBUKEHHE B KUIKOCTH U raze OKTA6pb https://m.edsoo.ru/1fa86499
C Y4ETOM CHUIIBI CONIPOTUBIIEHUS CPEbI https://m.edsoo.ru/2ch29676

26 JaBnenue. I'mapocratnueckoe OKTAGPb bubmuoteka [IOK
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nasnenue. Cuna Apxumena OKTA6pPb
https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEIIO. bubnmnoreka HOK
27 [TocTymarenbHOE U BpaliaTeIbHOE OKTA6pb bubmuorexa [IOK
JBUKEHUE TBEPIOTO TEJIA https://m.edsoo.ru/2b95d57e
MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
28 OKTA6pb
BpauieHus. [1nedo cunsl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IPUIOKEHHBIX K
29 TBepAOoMy Teny. LleHTp Tsokectu Tena. OKTAGPS Bbu6moreka [JOK
VYciioBus paBHOBECHUS TBEPIOTO TEIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnunoreka LIOK
30 Pemmtenme 3272 OwraGpe https://m.edsoo.ru/dclcaacO
31 KonTtponpsHast pabora o Teme OKTA6pb Bbu6mmotreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepUabHON TOUYKH,
39 CHUCTEMBI MaTepHAIIbHBIX ToueK. LlenTp OKTAGPS bubnmnorexa [JOK
MacC CUCTEMbI MATEPHAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHUHU LIEHTPaA Macc
HMmynibC CUITBI U U3MEHEHHE
33 UMITyJbCa TeNla. 3aKOH COXpaHeHUs OKTAbpb bubmorexa [JOK
https://m.edso00.ru/13f0a221
uMmnyibsca. PeakTuBHOE JBUKEHME
MoMeHT uMItysbca MaTe€pUaIbHON
34 Touku. [Ipencrasienue o coxpaHeHuu OKTAGPS bu6muoreka [JOK
MOMEHTA UMITYJIbCA B LICHTPAJIBHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
35 Pemenue 3amau OKkTA6pb BrbmroTexa [IOK

https://m.edsoo.ru/f7706d63
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Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenienuu. ['paduueckoe

bu6nunoreka LIOK

36 OKTA6pb
npeJcTaBieHne paboThl CUIIBL. P https://m.edso0.ru/913974c7
MoOUIHOCTh CHJIBI
Kunernueckas sneprus. Teopema o6
. bubnuorexa [{OK
37 W3MEHECHUU KHHETUYECKOW YHEPTHH OKTA6pb
B https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToTeHIMaIbHbBIC ¥ HEIIOTCHIIMAILHBIC
bubnuoreka [{OK
38 cuibl. [loTeHIIMambHAS YHEPTUS. OKTA6pPb
https://m.edsoo.ru/554bafcc
Bropas kocMHuueckas CKOpoCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTEHIIMAIBHBIX CHII C
39 A3MEHEHUEM MEXAaHUYECKON YHEPTUN OKTA6pbL Bubmorexa IIOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPIUn
Vnpyrue u He 1€ CTOJIKHOBEHHUS.
40 N E]ZII;CHI/IG BeyH If };IFJ'II/I IUIST UaeabHON OKkTA6pb Bubmorexa IIOK
p pHy https://m.edso00.ru/f30f43b6
KUJKOCTH
41 KonrtpomnbHas padoTta no Teme "3aKoHbl okTAB0b bubmmnoreka HOK
COXPaHEHHUs B MEXaHHKe" P https://m.edsoo.ru/474e7c4a
PazBuTHe npeacTaBiIeHUN 0 IpUPOAE
P PP bubmmoteka IIOK
42 ternoThl. OcHOBHBIE nooxkenuss MKT. HOABPb
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPIBIX TeJ. XapaKTep ABMIKECHUS U Hosnb6pb bubmorexa [JOK
P L P p https://m.edso0o.ru/c44d02e2
B3aUMOJICCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepbl MOJIEKYIT (aTOMOB).
44 p P ya ( ) HOAGPb bubmuorexa [{OK

KoauuecTtBo BemectTBa. [locrosHHas

https://m.edsoo.ru/c5b72ab7
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ABoraapo

45 Temneparypa. TermioBoe paBHOBECHE. HoA60b bubnmnoreka HOK
[ITxana Henbcus P https://m.eds00.ru/0070d493
bu6nmoreka IIOK
46 Pemenue Honb
HietHe sajat orope https://m.eds00.ru/1531aba5
bub6nmoreka [IOK
47 141 iras. I’ Hos6
JealIbHBIH ra3. ['a30BbIe 3aKOHBI 016pb httos://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. HoA6b bubnnoreka [JOK
Pewenne 3amau P https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH HoAGpb bubmmoreka [JOK
JlanpToHAa https://m.edsoo.ru/14e02d1f
50 H3omnpornecchl B ueanbHOM rase ¢ HosBob bu6nmorexa LIOK
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA P https://m.eds00.ru/68878d51
['paduyeckoe mpencTaBicHue
51 1/1501? OLIECCOB: iaoTe Ma, U30xopa Hosbpb Bubmrorexa IOK
P ' pMd, b, https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 0) MKT Hos6pb
CHOBHOG ypasHeie P https://m.edso0.ru/c8094721
bu6nmorexa LIOK
53 Pemenue 3a1a Honbpb
HHICHHE saat P https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeHe KHHETUYECKON IHEepruen Hosnb6pb https://m.edso0o.ru/c38af875
MOCTYTATEILHOTO TEIJIOBOTO
JIBIKCHUS €€ JacTHIl
55 O06o01IeHre U cucTeMaTu3alus 3HaHU| HosBok bubmmoreka [JOK
o teme "OcHoBel MKT" P https://m.eds00.ru/09d12fd8
56 KonTtponbHas pabora o Teme HOABPb bubmuoteka [IOK
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"OcHoBsl MKT"

https://m.edsoo.ru/13adad59

TepMonnHaMuyeckas CUCTEMA.
3anaHue BHEMHUX ycnoBui 1 T /1
CUCTEMBbl. BHEIIHNE U BHYTPEHHKE

bubnunorexa LIOK

57 napameTpsl. Ilapamerpsr T/ cuctemsl HOABPb
P P P pet T/L P https://m.edsoo.ru/5f8d38a3
KaK CpeJHHE 3HAUCHUS BEJIMUHH,
OIIMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 CamonpounsBosibHas penakcarus T/] Honbpb bubmorexa HIOK
p P https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojens nieaabHOro ra3a B
59 TEPMOJIUHAMUKE. Y CIIOBUSA Hoabpb Bubmorexa IIOK
PMOA iy https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
VpaBuenne MenneneeBa-Kianeiipona
60 U BBIpa)KEHUE 711 BHYTPEHHEN HoAGpb Bubmorexa LIOK
p yIb https://m.edso0.ru/bal178d0
SHEPTUU
Bripaxkenue amnst BHyTpeHHEH dHepruu
OJJHOATOMHOT'O MIeaJIbHOI'O T'a3a. bubmmoteka IIOK
61 Aekabpb
KBasucratuueckue u HeCTaTHUECKHUE https://m.edsoo.ru/ac5cac15
MPOLIECCHI
OnemeHTapHas paboTa B
62 TepMoJuHaMUKe. Beruucnenue paboTsl Nexabps bubmmoteka IIOK
no rpaduky mporecca Ha pV- P https://m.edso0.ru/741d5738
quarpamme
Temonepenayda kak crnoco0
. bubnuotexa [JOK
63 W3MEHEeHHs BHyTpeHHel sneprun T /] Nekabpb

CHCTEMBI O€3 COBEpIIeHUs PaOOTHI

https://m.edso0.ru/3d734561
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KonBeknusi, TEIIOnNpoBOJHOCT,

bubnunorexa LIOK

64 eKkabpb
W3JIy4yeHHE a P https://m.edsoo.ru/157b54cd
KonunuectBo TemnoTsl. TennoéMKoCTh
65 Tela. YI[GJIBHaSI Y MOJISIpHAS Nexabps bubnmnoreka HOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAs https://m.edso0.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOTLJIMBA
66 Pacuér konmyecTBa TEMIOTHI IIPU flexabpb bubmuorexa [JOK
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoIECcCe. Nexabps bubnunoreka LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU P https://m.edsoo.ru/d8098824
KonnuecTBo TemioTs! u pabora Kak
68 MephI U3MEHEHHMS BHYTPEHHEN SHEPTHHU Nekabpb buGnuorexa [IOK
P yip P https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Nexabpo bubnuoreka [IOK
nporeccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
20 [IpuHUUIIBI IEWCTBUS TEIIOBBIX flexabps bubnmorexa LIOK
mamuH. KITJ] https://m.edso0.ru/2e945513
MaxkcumansHoe 3HaueHue KITM,. Iukn bubmmoteka IIOK
71 [Oekabpb
Kapno https://m.edso0.ru/fe3857b9
bubmmoreka IIOK
72 Pem ekabpb
CHAE Sanat a P https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aACTIEKThI
HCTIOJIL30BaHUS TETIJIOBBIX JIBUTATEIECH. but6mmorekxa [IOK
73 . [ekabpb
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.eds00.ru/9867aaa7
cpenbl
74 Pemenne 3amau AeKkabpb but6mmoreka [IOK



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

https://m.edsoo.ru/c8c70432

bu6nunorexa LIOK
75 no teMe "Tepmoaunamuka. TernnoBbie ekabpb
" oA A P https://m.eds00.ru/28d62b3f
MAaIlIHHbI
KonTtponbHast pabora o Teme
76 "TepmoauHaMmuka. TerioBbie Nekabpb Bubmorexa HOK
P . ' https://m.edso0.ru/1b6e26¢c5
MAaIlHHbI
[TapooGpa3oBaHre U KOHICHCAITUS.
77 Wcnapenune u kumienne. Y aenbpHas [ekabpb Bubmiorexa OK
P ahde https://m.edso0.ru/6f8e6777
TEIIOTa Mapo0OpPa30BAHUS
HacpiiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCMMOCTD
IJIOTHOCTHU U JIABJICHUS HACKHIIIICHHOIO
rmapa OT TEMIIEPATYPhI, X
78 p paryp ; Nexabps bu6nunorexa LIOK
HE3aBUCUMOCTh OT 00bEMa https://m.edsoo.ru/f5¢17d02
HACBIIICHHOTO TIapa. 3aBUCHMOCTh
TEMIIEPATYPHI KUTICHUS OT JaBJICHUS B
JKUJIKOCTH
79 BnaxxnocTs Bo3tyxa. AGCoNOTHAS U Nexabps bubnnorexa [JOK
OTHOCHTEJIbHAS BIIAXKHOCTh P https://m.edso0.ru/30ebbb79
bu6nmorexa LIOK
80 Pemrenue 3amau ekabpb
8 a P https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucrammueckue n
81 aMmopdHbIe Tea. AHU30TPOIIHS Jekabpb Bubmuorexa LIOK
P ] P https://m.eds00.ru/20a88a03
CBOMCTB KPHCTAJIOB
[MnaBneHue U KpUCTATUTH3AITHSL.
bubnunorexa LIOK
82 VaenpHas TemnoTa IjaBICHUS. [Hekabpb

Cyb6numarus

https://m.edsoo.ru/6ee91e9f
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Hedopmaruu TBEpIOTO TENA.

bubnunoreka LIOK

83 Pactsoxenne u cxxatue. Caur. Moyib eKabpb
A Hyv & P https://m.edsoo.ru/dalaab10
IOnra. IIpeaen ynpyrux nedopmaruii
TennoBoe pacIIMpeHne KUIKOCTEN U
84 TBEPABIX T€. AHFAPMOHM3M TEIIOBBIX AHBapb bubmorexa [IOK
L https://m.edsoo.ru/7ba5edf2
KoJIe0aHUH YacTHUI BEIIeCTBA
85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX q bubnmnoreka HOK
HBapb
nepexonax P https://m.edso0.ru/97a0672f
bubmuoreka [IOK

86 YpaBHEHHE TEILIOBOTO OajlaHca AuBapb

P P https://m.edsoo.ru/ab1521fb
bubnuoreka [{OK

87 Pemenwue 3amau AnBapb

A P https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunspuele siBienus. Jlapnenne non AHBADE bubnuoreka [{OK
HMCKPUBJIICHHOW MOBEPXHOCTHIO P https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o01IeHre U cucTeMaTu3alus 3HaHu|

. bubnmorexa LIOK
89 10 TeMe "ArperaTHble COCTOSIHUS AnBapb
., https://m.eds00.ru/0b52575¢c
BemecTBa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA AxBapb Bubmaorexa IIOK
\ ' https://m.edso0.ru/7dc2a739
®da30BbIC IEPEXOIBI
DNeKTpHU3aIys Tell U €€ POSBICHUS.
01 DnekTpuyeckui 3apsia. /IBa Buaa q bubnuotexa [JOK
HBapb
NEKTPUYECKUX 3apsaoB. [IpoBonHuKy, P https://m.edsoo.ru/laff445f
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH
DIIeMEHTaPHBIHN YIIEKTPUUECKHH 3apsijl.
92 P P psn AHBapb bubnuotexa [JOK

3aKkoH COXpPAaHCHUSA SJICKTPHUICCKOro

https://m.edsoo.ru/f49afd24
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3apsijia sHBapb

03 B3aumoneiictBue 3apsioB. ToueuHsie —— bubmmoreka [JOK
3apsiabl. 3akoH Kynona P https://m.edsoo.ru/445b7746
bubnunoreka LIOK
94 Pemenue 3anau AnBapb https://m.edsoo.ru/6b87ecba
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe noiie. Ero neiicteue Ha AHBADE bubnmnoreka HOK
SJIEKTPUYECKUE 3aPsi/IbI P https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 37EKTPHUUYECKOTO
96 nosist. [Ipo6uslit 3apsia. Jlunuu P bubmmoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS. P https://m.edso0.ru/3dac6957
OaHOPOIHOE ANEKTPUUYECKOE T10JIe
ITorennmanbHOCTH
97 AIEKTPOCTaTUYECKOTro mosst. PasHocTh AnBapb bubmorexa [IOK
P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIPSDKEHUE
[ToTennmansHas sHEpTUs 3apsijia B
98 AIEKTPOCTATHYECKOM IOJIE. AHBADE bubmuoreka [IOK
ITorennman 3MeKTpOCTaTUYECKOTO P https://m.edsoo.ru/af5fa389
OJIS
CBs13b HANPSHKEHHOCTH TIOJISI U
99 a3HOCTH ITOTEHI[HAJIOB IS AHBapb Bubmiorexa IOK
P 5 . https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO OIS
100 [TpuHIMI cyr[epr[o31/1£[m/1 Agaph bubmuoreka [IOK
ANEKTPUUECKHUX TOJEN https://m.edsoo.ru/Ocfe4a6c
bubnunorexa LIOK
101 Pemienue 3anau AnBapb
a P https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsaa. [lone despant bu6muoreka [JOK

PaBHOMEPHO 3apsHKEHHOU cephl

https://m.edsoo.ru/b297b5c3
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[Tone paBHOMEPHO 3apsKEHHOTO 110

R bubnuorexa [IOK
103 O Nl ®despa
ODBEMY ma]i) a. tonep aBHf) MEpHO pare https://m.edsoo.ru/f7a665ee
3apsKeHHON OECKOHEYHOM TIOCKOCTH
104 [IpoBOIHMKY B 3IEKTPOCTATHYECKOM despans bubnuoreka [JOK
oJie. Y CI0BUE PABHOBECHUS 3apsJIOB https://m.edsoo.ru/32405eab
105 JMAIEeKTPUKH U OJTYITPOBOJHUKH B despant bubnmnoreka HOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTh
106 KOH, HeHcaTo pa SneKTp 0EMKOCTh deBpanb bubmorexa [IOK
A pa. P P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCATOpa
IT
107 apalIelIbHOE COEIUHEHHE despanb bubnnoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
ITocaenoBatreapbHOE COCAUHEHHE bubnuoreka [{OK
108 despasnb
KOHJICHCATOPOB https://m.edso0.ru/1e992920
bubmuoreka [IOK
109 2 deBpanb
HEPTIGL SaPARCHHOTO XOHACHCATOPA P https://m.edsoo.ru/73a34f18
bubnmorexa LIOK
110 Pemenue 3amau despanb https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 JIBrKeHHe 3apsyKEeHHON 4acTUIBI B despans bubmmnoreka HOK
OZHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.edso0o.ru/8341d6ac
112 Pemenne 3amau despasb
O06o0011eHe U cucTeMaTU3alus 3HAaHUN bu6muoreka [JOK
113 ®despasnb
o Teme "DieKkTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme despans bu6muoreka [JOK
"OnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna toka. IlocTosHHEIH TOK. Y Cl10BHS bu6nunorexa LIOK
115 deBpanb

CYIICCTBOBAHUA IOCTOAHHOTO

https://m.edso00.ru/233311b5
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SJICKTPHUYCCKOI'O TOKA

bu6nmoreka IIOK
116 141 .H S1C o}
crowmmicn Toka. Hanpsikene i 5/1 eepare https://m.edsoo.ru/0839a115
117 3akon OMa 11 yyacTKa LEIH. despans bubnmnoreka HOK
DIIEKTPUUECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COITPOTUBIICHHUS
118 OJHOPOJIHOTO MPOBOJIHUKA OT €0 despant bubnmnoreka HOK
JUTMHBI Y TTOIIAAN OTIEPEYHOTO https://m.edso0.ru/95fcdf51
CeUYeHUs
VY aenbHOE CONPOTUBIICHHUE BELIECTBA. bubmmoreka [JOK
119 ®despasnb
Perenue 3agau https://m.edso00.ru/437f8300
[TocnenoBarensHOE, MapaieibHOE, bubnunoreka LIOK
120 despanb
CMEIIIAHHOE COEIMHEHHE MMPOBOIHUKOB https://m.edso0.ru/236f7e07
121 PacqiT Pa3BETBIEHHBIX AEKTPUUECKIX despans bubnnoreka [JOK
uenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnmorexa LIOK
122 P o}
CHICHHE 3aAa1 eepane https://m.eds00.ru/3881b469
123 Pabora anexTpudeckoro Toka. 3akoH despans bubmuoreka [IOK
[xoyns —Jlenna https://m.edsoo.ru/a3605c5c
bu6mmoreka IIOK
124 P deBpanb
CHICHHE 3aAak P https://m.eds00.ru/6761bf0f
MomHOCTh 3JEKTPUYECKOTO TOKA.
125 Tel‘[LJI'IlOBa}I MO HolzTL BBIJIeTIIEMast Ha despanb bubmorexa HOK
B > BRU https://m.edso0.ru/99750a6f
pe3ucrope
but6mmorekxa [IOK
126 P
CHICHHE a1 MapT https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE Mapr bubnuotexa [JOK

HCTOYHHUKA TOKa

https://m.edsoo.ru/72d453af
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128 3akon OMa 11 MOJTHOM (3aMKHYTOM) ManT bubmmoreka [JOK
BJIEKTPUYECKOMU LIeTTH P https://m.edsoo.ru/221f40fb
bubnunoreka LIOK
129 P M
CHICHHE a1t apT https://m.eds00.ru/3580b679
bubnunoreka LIOK
130 M M
OHIHOCTD HETORHIIKA TOKA apT https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 K M
OPOTKOE SaMbIKATIHE apT https://m.eds00.ru/546f5632
Konpaencarop B 1ienu nocTOSHHOTO bubnunoreka LIOK
132 MapT
TOKa https://m.edso0.ru/35368f3e
bubnunoreka LIOK
133 Pe Ma
HIeHHe sajad PT https://m.edso0.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN ManT bubnuorexa [{OK
ANEKTPUIECKUHN TOK" P https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "IlocTosSHHBIN Mabt bubmuoreka [IOK
ANEKTPUIECKUIN TOK" P https://m.eds00.ru/744261b8
136 Pemenue 3agau no reme "l[locTostHHBIN MabT bubmmoreka IIOK
3JIEKTPUYECKUN TOK" P https://m.edsoo.ru/eb5d4687
O00011eHNe U cCUCTEMATU3ALNS 3HAHUI
137 1o TeMe "[1oCTOSIHHBIHN 1eKTpUYecKuit MapT bubmorexa [JOK
" https://m.edso00.ru/bfd7a050
TOK
138 KonTponbHas padbora no teme ManT bubmuoteka [IOK
"TTocTosIHHBIN ANEKTpUUYECKUI TOK" P https://m.eds00.ru/1885ddf1
DJeKTpruyecKasi IpOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUN MapT bubmorexa LHOK
p ’ p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXIpOBOAUMOCTD
140 DIIEKTPUUECKHI TOK B pacTBOpax H wapr bubnuotexa [JOK

paciiiaBax 3JICKTPOJHUTOB. 3aKOHEI

https://m.edsoo.ru/4b423491
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®Dapanes U1 JJIEKTPOIU3a

141 DIIeKTpUYeCKUH TOK B rasax. Ilmasma anpesnb bubmaorexa LIOK
P ' https://m.eds00.ru/92d92f76
DJIEeKTpUYECKHUI TOK B BaKyyMe.

142 P Yy Anpens bu6nmoreka IIOK
BakyymubIe TprbopbI https://m.edsoo.ru/2E+160
DIIEKTPUUECKUN TOK B

143 P Anpens bub6nmoreka [IOK
MOJTYTPOBOTHUKAX https://m.edso00.ru/ab61c660

bubnunoreka LIOK

144 [TonynpoBOHUKOBBIE TPUOOPEI Anpenb

YHpOBOA pubop P https://m.eds00.ru/83622200
Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepeHune CHITbl TOKa U HaIPSHKCHHS
B LICTIH ITOCTOSTHHOTO TOKa MpPH
[IOMOIIM aHAJIOTOBBIX U U(DPOBBIX

145 W3MEPUTEIBHBIX IIPHUOO OB('i')I:IJII/I Anpenb Bubmorexa LIOK

" P PHBOP . https://m.eds00.ru/5643ea56
3HaKOMCTBO ¢ U POBOIA

naboparopueit o pusuke. [Ipumepst

U3MepeHUsS PU3NICCKUX BEITMYUH TIPH

MOMOIIM KOMITbIOTEPHBIX JaTYUKOB"

Pu3nYecKuil NPAKTUKYM 110 TEME

"U3yuenue HepaBHOMEPHOIO

146 y4 p p Anpens bu6nmorexa LIOK
JIBUKEHUS C LIEJIBIO ONPEAECTICHUS https://m.edsoo.ru/f6292f5f
MI'HOBEHHOM ckopocTh"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenune ycKopeHus Npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
. " bubnuotexa [JOK
147 JIBMYKEHUH IO HAKIIOHHOM IIIOCKOCTH Anpenb

i "HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM JIBUKEHUH"

https://m.edso0.ru/6960b6ef
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148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune yCKopeHus CBOOOTHOTO
nagenus” win "M3ydenue aBrxeHus
Tesa, OPOIIEHHOTO0 TOPU30HTAIILHO"

Anpenb

bu6nunoreka LIOK
https://m.edsoo.ru/d1ea2402

149

150

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHUS Teja 110
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOZLYJIO
ckopocthio" wim "MccnegoBanue
3aBHCUMOCTH NEepHOAa 00palleHus
KOHMUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"”

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune paBHOAEHCTBYIOLIEH
CHWJIBI TIPU ABMKEHUU OpycKa Mo
HaKJIOHHOM INTIOCKOCTH" MIIH
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHU JBUKECHUS
Opycka 1Mo HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Anpenb

Anpenb

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nedhopmarun” wim "U3ydeHue
JBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
65oK"

Anpenb

bubmmoreka IIOK
https://m.edsoo.ru/b55b81al

152

Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepenue ko3puirienTa TpeHus mno

anpenb

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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153

BEJIMYMHE YTIIOBOTO KO3 HIMeHTa
3aucuMocTH FTp(N)" mim
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
ko3 urmeHToM TpeHus" UIn
"N3yuenue NBUKEHUS Ipy3a Ha BaLy C
TpeHuem"

DuU3nYeCKU MPAKTUKYM 10 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJOTO TEJIa, UMEIOIIETO OCh
BpaiteHus" uinu "KonctpyupoBanue
KPOHUITEMHOB U Pacy€T CUII
ynpyroctu" wiu "V3yuenue
YCTOMYMBOCTHU TBEPAOTO TEIIA,
HMMEIOLIETrO0 TUIOIA/b OMOPhI"

bubnuoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

155

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3MepeHne uMItysbca Tena mno
TopMo3HOMY yTu" unu "M3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETN
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" wim "CpaBHEHNE U3MEHEHHUS
MMITyJIbCa TeJIa C UMITYJIbCOM CHIIBI"
nm "HccnegoBanue coxpaHeHus
UMITYJIbCa IIPU YIIPYTOM
B3aumoieicTBun" uinu "M3mepenue
KMHETUYECKOW HEPIUH TeJla 1o
TOPMO3HOMY ITyTH"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHne n30TepMUIECKOTO

bubmmoteka IIOK
https://m.edso0.ru/856fb28e

Mam

bu6nunorexa LIOK
https://m.edsoo.ru/e0fe7e07
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156

nporecca (peKOMEHI0BaHO
UCIOJIb30BaHue IIUPPOBOI
naboparopun)" win "M3ydeHue
M30X0pHOTO npouecca" unu "N3yuenue
n3zobapHoro nporecca” uiu "[Iposepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKU MPAKTUKYM 10 TEME
"U3mepenue yeabHOM TermIoEéMKOCTH"
unu "MccnenoBanue mpoiiecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" win "U3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUSA
Y TEMIIepaTypbl KUIIEHUS )KUJIKOCTEH"

Mam

bubnuoreka [{OK
https://m.edsoo.ru/2f2faa61

157

158

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus KuaKocTen" nim
"N3mepeHue yaeabHOM TEemaoThl
raBieHus apaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX apOB" UIIN
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/lyXa 1 OLIEHKA MacChl IapoOB B
nomenienuun". U3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsSKEHHOT0 KOHAEHCAaTopa B

Mam

bubmmoteka IIOK
https://m.edsoo.ru/6b1a23b5

bu6nunorexa LIOK
https://m.edsoo.ru/ec424377
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SHEPTHUIO U3TYyYEHHUs CBETOMOAA" N
"N3y4yeHue npoTeKkaHus TOKa B LIETH,
cojeprKalleil KoHjaeHcaTop' uin
"Pacnipenenenue pazHOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEI0BATEILHOM COECIMHEHUH
KOHJIEHCAaTOpOB"

DuU3nYeCKU MPAKTUKYM 10 TEME
"HccneqoBaHue CMEIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"U3mepeHue yaeapHoro
COINPOTUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CUITBI
TOKA OT HAIPSDKCHUS IJI5 JTAMITbI
HakaJuBaHus"

Mam

bubnuoreka [{OK
https://m.edso0.ru/2b179d98

160

Pu3nYecKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepenue 3apsijia 0OJHOBAJIEHTHOTO
noHa'" wim "Uccnenosanue
3aBUCUMOCTH COIIPOTHBIIEHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WK
"CHsTHE BOJNBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”

Mai

bubmmoteka IIOK
https://m.edsoo.ru/64b6e901

161

Peseprubriit ypok. O6001eHNE 1
CHCTEMAaTH3alMs 3HAHUH 110 TEME
"Kunemaruka"

but6mmorekxa [IOK
https://m.edsoo.ru/ed017d93

162

Peseprubrit ypok. O6001eHNE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"lunamuka"

bubmmoreka [IOK
https://m.edso0.ru/3149956b



https://m.edsoo.ru/2b179d98
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https://m.edsoo.ru/3149956b

PesepBHeiit ypok. O600IICHHE U

bubnunoreka LIOK

163 CHCTEMATHU3ALUS 3HAHUH [10 TEME 1 Mait
" B " https://m.edsoo.ru/0f9752ac
Crartuka TBEpI0ro Teina
Pesepsueiil ypok. O000IIEHE
P P . o bubnuorexa [{OK
164 cucTeMaTHu3aIys 3HaHuM 110 TeMe 1 Mai
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAaHEHUS B MEXaHHUKE
PesepBHbIil ypok. O0001ICHNE U
165 CHUCTEMAaTH3alMs 3HAHUH 110 TeMe 1 Mai bubnuoreka [{OK
"OCHOBBI MOJIEKYJISIPHOKUHETUUECKOU https://m.edsoo.ru/de148976
Teopun"
PesepBusiit ypok. O60011eHNE U
166 CHCTEMAaTU3alMs 3HaHUH 110 TeMe 1 Mait bubmuoreka [IOK
"Tepmonunamuka. TerioBbie https://m.edsoo.ru/Obcc77cl
MaIIuHe!"
PesepBusiit ypok. O60011eHNE U
167 CHUCTEeMaTH3allusl 3HaHUH 10 TEME 1 Maii bubmuoreka [{OK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbIe IEPEX0abI"
PesepsHbIil ypok. O000IIEHNE U
168 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHWH 10 TEME 1 Mait bubmiorexa LOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TTOJIE
PesepBurrii ypok. O000111€HIE U
P P . . bubmuoreka [IOK
169 CHCTeMaTH3alus 3HaHUH 110 TeMe 1 Mait
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH STEKTPHUUECKUN TOK
PesepBurrii ypok. O000111€HIE U
P P N bubnuotexa [JOK
170 CUCTEeMAaTH3aInsI 3HaHUH 110 TeMe 1 Mai
" " https://m.edsoo.ru/cc7681d4
Toku B pa3IMyuHbBIX cpeaax
OBIIEE KOJIMYECTBO HACOB I10 170 16
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[NPOT'PAMME




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
B3aumoneiicTBrue MOCTOSTHHBIX
bubmunorexa [JOK
1 MAarHuTOB U IPOBOJHUKOB C TOKOM. 1 ceHTABP6pL
https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CyHepno3u Ii[IZK IVLIIaFHI/ITHBIX 1 CeHTAbp6pb Bubmzorexa LIOK
P UH TP " . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
M .
3 ArHUTHOE I10JI€ IIPOBOJHMKA C TOKOM 1 CenTaBPGPL bubnnorexa [HOK
OneIT OpcTena https://m.edsoo.ru/d35d5262
Coua A N
4 una Amrmepa, e€ HarpaBJieHUE U 1 CenTaBP6pb bubnnoreka [JOK
MO/YJIb https://m.edsoo.ru/26d9c5ba
bu6nmoreka [JOK
5 Pemenue 3ana 1 CeHTabp6pb
HHCHHE sanad PP https://m.edsoo.ru/a37a0c21
5 ITpumeneHne 3akoHa Amnepa. 1 CerTAGpGPb bubnuoreka [IOK
DIIEKTPOU3MEPUTEIILHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HalpaBJIeHHUE U
7 MOAYJb. JIBU2KEHHE 3apsKECHHOU 1 CerTAGpPGpL bubnnoreka [JOK
YaCTHULBI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
bu6mmoreka [IOK
8 Pemenue 3anau 1 CeHTAbP6PbL
A PoP https://m.edso00.ru/504e98c7
b K
9 PaGora cunel JlopeHiia 1 CeHTAbpP6pL n6mmorexa 1O

https://m.edsoo.ru/d518be4b
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bu6mmoreka [IOK

10 P C 6p6
CHeHHe sa A SRR https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTHKH, mapa- u CeHTA6P6PL bubmorexa LOK
PP > THap PPP2 " https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
12 OcHoBHBIE CBOICTBA (heppOMarHeTUKOB. CenTaB6pL bubnmoreka [JOK
[Ipumenenue peppoMarHeTUKOB https://m.edso00.ru/0b58190a
Pemenue 3agau mo reme "MarautHoe bubmuorexa [JOK
13 CeHTABP6pPL
nosie" https://m.eds00.ru/5b55¢307
Pemienne 3agau mo Teme "MarauTHoe bubmuorexa [JOK
14 CeHTAbp6pL
nosie" https://m.edsoo.ru/41c4ae8a
15 SIBnenune BHGKTpOMaFHI/ITH:)I/I MHYKIUU. CenTaBPGPL bubnnorexa [HOK
[ToTok BeKTOpa MarHUTHOW UHIYKLIUU https://m.edsoo.ru/b3efalcl
bu6mmorexa [IOK
16 SJ1C CeHTA6P6
AC maykum HTAPROPE https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH CenTaBP6pb bubnmnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku CerTAGpGPb bubnuoreka [IOK
dyko https://m.edsoo.ru/15abel40
19 OJ1C uHAYKIMY B ABUKYILIAXCS CerTAGPGpbL bubnuoteka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmorexa [IOK
6p6
20 Pemenme saxa- ceRTADPERL https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
21 IT JI 6
PaBiiIo JieHta OKTADPE https://m.edsoo.ru/bbc22726
99 WNunyktuBHOCTh. KaTymika OKTAGPS bubnnorexa [JOK

HWHAYKTUBHOCTHU B LICTIU ITOCTOSAHHOI'O

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

SBnenue camounaykiuu. 3/C

bu6mmoreka [IOK

23 OKTA6pb
CaMOMHIYKIUHU P https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C OkTa60 bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE P https://m.edsoo.ru/b3cOad11l
bubmuoreka [JOK
25 Pemenue 3agau OKTA6pb
8 P https://m.eds00.ru/88f69d2b
26 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN oKTABDE bu6mmoreka [IOK
o TeMe "DyekTpoaruHaMuKa" P https://m.edsoo.ru/76484025
KontponbHas paboTa o Teme
7 P p | OKTAGPS bu6mmoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09h98
08 Koneb6arenbnas cucrema. CBOOOIHBIE OkTa600 bubmuorexa [JOK
KoJjeOanus. 'apMoHUYecKre KoaeOaHus P https://m.edsoo.ru/7c1db385
29 KunemaTtndeckoe U TMHAMUYECKOE OKTAGPb bu6mmoreka [IOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edsoo.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
JTUHAMUYECKOTO OTTMCAHUS
30 rapMOHHYECKHX KOJIeOaHUH U3 UX OKTA6pb bubmmorexa [TOK
P https://m.edso00.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OTHCaHUs
bu6mmoreka [IOK
31 Ammutyna u dasa KojaeOaHui OKTA6pb
yRa & P https://m.edsoo.ru/7a0c439a
[Tepuox u yacrota xonedbanuii. [lepuox
MaJIbIX CBOOOIHBIX KOJIECOaHUI
bu6mmorexa [IOK
32 MaTeMaTUYeCKOro MasTHHKA. [lepuon OKTA6pb

CBOOOJIHBIX KOJI€OaHHH MPYKUHHOTO
MasTHHKA

https://m.edso0.ru/e0399319



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

33 3aryxaromye KojaeOaHusl. OKTABDE bubmuoreka [JOK
Breinyxnennbie koiaebanus. Pezonanc P https://m.edsoo.ru/72e93d09
bubmuoreka [JOK
34 A 0 OkTa6
BTOROICOATIA KTAbPY https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3anau OKTAbpb https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepennus "MexaHnueckue
36 KfﬂeGaHH;b BpM ILIKZUII:HI)IX OkTAbpb Bubmorexa ITOK
3’3 https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
37 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN OkTaB0 bu6mmoreka [IOK
o Teme "MexaHn4yeckue KojieoaHus" P https://m.edsoo.ru/eb84182f
38 BJIGKTpOMaFHI/I’fHBIe KoJIeOaHusl. OKTAGPS bubnnorexa [HOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYIBI
39 3apsaa KOHASHCATOPpA ¢ aMILIUTYION OKTa6pb Brbmmozexa [IOK
P P Y https://m.edso00.ru/093f9afl
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE
40 3aKOH COXpaHEHMsI DHEPTUU B OKTAGPS bubnuoreka [IOK
UJeaTbHOM KO0JIe0aTEIhbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aTyxarolye 31eKTPOMarHuTHbHIE
41 I(OJ'I}:éaHIij Boin )Kp €HHbIE OKTABPb bubmorera [JOK
’ YA P https://m.eds00.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
42 IlepemenHsIit TOK. Pe3ncrop n HOA6Db bubnnoreka [JOK
KOHJICHCATOP B LEIH IIEPEMEHHOI0 TOKa P https://m.eds00.ru/84836152
43 Karymika HHIyKTUBHOCTH B LIENTU HoABDb bub6nuorexa [IOK
MEPEMEHHOTO TOKa P https://m.edsoo.ru/cfa307af
44 3akoH OMa 11t EKTPUUYECKON Lenu HOA6pPb bubnmnoreka [JOK
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IEPEMEHHOT'O TOKa

https://m.edsoo.ru/8bae38e6

MonHOCTh IEPEMEHHOI0 TOKA.

bu6mmoreka [IOK

45 A i Honb
MILTHTYAHOC 1 ACHCTBYIOMEe bb https://m.edsoo.ru/lcac6c4c
3HAUEHUE CHJIbI TOKA U HAMIPSHKCHHUSI
bu6mmoreka [IOK
46 P I Hona6
COHAHE B SICKIPHACCRON et P https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P Honb
cHicHue satat Abpb https://m.edsoo.ru/a16836a4
WneanpHbIif TpanchopMaTop.
48 HHOI/BBO CTBE ne(be paqa I/Ip Hoabpb bubnmorexa [IOK
P ACTBO, TIEpel - https://m.edsoo.ru/f97418ae
noTpedIeHUE IIEKTPUICCKON YIHEPTHH
DKOJIOTHYECKUE PUCKU TTPH
IIPOU3BOICTBE DIEKTPOSHEPTUU.
49 KpJ'IBT );I/ICHOJ'IBS(;F;)aHI/IS{p Hosbpb bubmaorexa IJOK
YIRTYP . P https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B TTOBCETHEBHOMN
JKU3HU
bu6mmoreka [JOK
50 P Hos6
cHieHHe st Abpb https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P Honab
cHieHHe satat Abpb https://m.edsoo.ru/7cab59f8
O00011eHNe U cCUCTEMaTU3aALNS 3HAHUI
52 1Mo Teme "DIIeKTPOMarHuTHhIS Hosabpb bubmmorexa [TOK
" P https://m.edso00.ru/401024a9
KoaeOaHus
53 MexaHu9YeCKHE BOTHBI. HosB00 bubmuorexa [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH P https://m.edsoo.ru/a58e109f
bu6nmoreka [JOK
54 CsoH Hosabpb
POMCTRA MEXQHHHCCIIX BOH P https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKkTEpUCTUKH 3ByKa Hosbpb bub6nuorexa [IOK
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https://m.edso00.ru/138b6f09

56 Undpa3syk u yiabTpassyk. lllymosoe i bubnmoreka [JOK
3arpsA3HEHUE OKPYKAIOLIEH CPe/Ibl P https://m.edso0.ru/7380038f
bubmuoreka [JOK
57 P 016
clierHe sazad HoRoPE https://m.edsoo.ru/cfd918bf
58 DJeKTpOMarHuTHbIe BOJHBI. M3nydueHue HoABDb bubnmoreka [JOK
AJIEKTPOMATrHUTHBIX BOJIH P https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. HoA6b bubnnoreka [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH P https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX BOJTH HOAGPb bubmorexa [JOK
p p P https://m.edso00.ru/49be1f9e
B TEXHUKE U OBITY
[TpuHIMIIBI PATUOCBSI3U U TEJICBUICHHUS.
61 P: HOJIOKA I1)/151 OJIEKTPOMArHuTHOE AeKkabpb Brommozexa [IOK
a HHA- p . https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPY>KaIoIIel cpebl
62 KonTponbHas pabora no teme Nlekabpb bubnuoreka [IOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NPSMOIMHEHHOTO [lexabps bubnnoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA
64 MIPSAMOJIMHEMHOT'O pacIpOCTPaHEHUS Jekabpb Brbmmozexa [IOK
p pactpoctp P https://m.edsoo.ru/ea32d455
cBeTa
65 Ortpaxenue cBera. [Lnockoe 3epkano. flexabpb bubnuotexa [JOK
Cdepudaeckoe 3epkano https://m.edso0.ru/a005d2bb
[Ipenomnenue cBera. AGCOMIOTHBIN U
. bubmuorexa [JOK
66 OTHOCHUTEJIBLHBIHA ITOKA3aTeNh Nekabpb

npenomiieHus. [lomHoe BHyTpeHHee

https://m.edsoo.ru/bc2e55cd
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oTpaxeHue. [IpenenbHblid yroJ MojaHoro
BHYTPEHHET0 OTPaKEHUS

Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

67 ekab
3aKOHOB OTPIRCHHIA 1 HPETOMICHIA flekadpe https://m.eds00.ru/49d830a9
CBeTa
68 Xon nydeit B mpusme. Jlucnepcus cpera. Nexabpb bubnunoreka [JOK
CnoxHbll coctaB 6enoro csera. Lpet P https://m.edsoo.ru/d8elc3be
69 JInnssl. POKyCHOE pacCTOSHUE U flexabps bubnnorexa [HOK
OITHYECKAas CUja JIUH3bI https://m.eds00.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U Nexabps bubnnorexa [HOK
HUX CHCTEeMaXx. Y BEIIMUCHUE JIMH3EI P https://m.edsoo.ru/bb53b1d5
Pemenne 3a1a4 Ha mocTpoeHue
71 M300pakKeHUH, IMOJIY4aeMbIX C IIOMOIIBIO Hekabpb bubmorexa LIOK
p ’ yi H P https://m.edso00.ru/5a868f09
JINH3
bu6mmoreka [JOK
72 r 0
13 Kax offTirHeckas cuetema flexabpe https://m.edsoo.ru/ecd480a2
Pemenune 3anau. [Ipenenst
73 I I/IMeHI/IMOf:[TI/I re(leHeT HYECKOU Oekabpb bubmorexa [IOK
p p P https://m.edsoo.ru/cd174a10
OIITUKU
CKopocCTb cBETa U METOABI €€ bubnnorexka [JOK
74 nekabpb
U3MEPEHUS https://m.edso0.ru/f32aab06
bu6mmorexa [IOK
6
[ Jlucniepens ceera flexabpe https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
76 u 0
HTEp(epenIus cBeTa flexabpe https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS Nlexabps bubnnorexa [JOK

Ha6J'IIOIleHI/I${ MakKCUMYMOB U

https://m.edsoo0.ru/c6416d48
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MHUHHMYMOB

bubmuoreka [JOK
7 p 0
8 CHLICHHE 3a1a4 Aexabpe https://m.edsoo.ru/3061de2b
bubmuoreka [JOK
6
” [pnvenenne unrepdepeniun Aexabpe https://m.edsoo.ru/668edbc8
bubmuoreka [JOK
6
80 Jlngpaxums csera Aexatpe https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue Nexabps bubnuorexa [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB P https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 P 6
CHLICHHE 33124 Aexabpe https://m.edsoo.ru/d58c411a
[Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [HOK
83 Aekabpb
ITonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 P
CHLICHHE 3312t AnBape https://m.edsoo.ru/c56c8158
bu6mmorexa [IOK
85 C AxBa
BCTOBLIC ABJICHUA B PUPOE Hpape https://m.edsoo.ru/0b36363d
86 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI —— bu6mmoreka [IOK
o TeMe "OnTtuka" P https://m.edsoo.ru/8al4748b
87 KonrtponbHas padora no reme Augaph bubnuoreka [IOK
«OnTtukay» https://m.edsoo0.ru/82315dd4
I'paHubl IPUMEHUMOCTH KIaCCUUECKOM
88 MixaHII;IIKI/I gaKOHBI DIIEKTPOJUHAMUKH U AxBapb bubmorexa LIOK
' polt P https://m.edsoo.ru/c9bd77ch
MPUHIIUIT OTHOCUTEILHOCTH
89 ITocTynatel cienuaibHOU TEOPUHU AHBADE bubnnorexa [JOK
OTHOCHUTEJIBHOCTH P https://m.edsoo.ru/c56f05ch
90 [TpocTpaHCTBEHHO-BPEMEHHOM AuBapb bubmmoreka [JOK



https://m.edsoo.ru/3061de2b
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https://m.edsoo.ru/e9890fe9
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unrepsai. [Ipeobpazoanus JlopeHna.
YcioBue NpUuYMHHOCTH.
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ame/yieHre BpEMEHH U COKpaIlleHUe
JUTUHBI

DHEPrus U UMITYJIbC PEIATUBUCTCKON

https://m.edsoo.ru/d83742bb

bubmuorexa [JOK

91 o
YJACTULILI HBape https://m.edsoo.ru/853a64fc
CBs13b MacChI C SJHEPTHEH U UMITYJTLCOM
92 eJIITUBUCTCKON YaCTHIIbI. DHEPI U AHBapb Brommozexa [IOK
P ’ P https://m.edsoo.ru/b6258ffa
IIOKOS
93 PaBHOBeCHOE TEILIOBOE U3IIYUEHUE AxBapb Bubmorexa ITOK
yi P https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 3 B A
QKON CMeTeHIA BHia Hape https://m.edsoo.ru/1c5ff752
TI'unotesa M. [linanka o kBaHTax. bu6mmorexa [IOK
95 AHBapb
DoToHEI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 D A
HEPIHL M MMITYTILC (oTOHa Hpape https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. —— bubnuoreka [IOK
3akonsl pororddexra P https://m.eds00.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
98 doroapdekra. "Kpacnas rpanuna” AnBapb bubmotexa [IOK
- P pari P https://m.eds00.ru/01ef4556
doroaddexra
HaBnenue ceera. OnwiTh I1. H. bu6mmorexa [IOK
99 AHBapb
Jlebenena https://m.edso0.ru/64b4f966
100 BostHOBBIE CBOIICTBA YaCTHIL AHBapb Brbmuotexa [IOK

https://m.edsoo.ru/f59cfcec



https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
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Bosnbl ne bpoins. JinuHa BoJaHBI e

. bubnmoreka [JOK
A
101 bpoiiiust u pasmepe! 06J1avcm HBape https://m.edsoo.ru/5df8bafl
JIOKAJIM3aIUH JIBIKYIIICHCS YaCTHIIBI
bubmuoreka [JOK
102 K - i
OPTYCRYIFIPHOTBOIHOBOH AYATHIM beapane https://m.edsoo.ru/8ccab62a
bubmuoreka [JOK
103 0]
Judpakius 3JIeKTpOHOB Ha KpUCTaIax eBpanb httos://m.edsoo.ru/30dbalsc
Cnenuduka U3MepEeHU B MUKPOMHUDE.
104 COO?HS)I_HGHI/I}I He]:)n e eHéHH(I;)CTepr despanb bubmaorexa LIOK
o pea P https://m.edso0.ru/65783dec
I'eitzenbepra
bu6mmoreka [IOK
105 P 0]
CIICHHE rpaduHeCcKuX 3721 eepalb https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 P 0]
CHICHHC PacaCTHbX Sa/ad eepant https://m.edsoo.ru/ee9b3182
KontpoarHas paboTra o TeMam:
107 "OCH(l:))BLI CTOI:')' "KopnyckynsapHo- despanb bubmiorexa [IOK
y T PHYCIYAP P https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OMBITHI TT0 UCCIICIOBAHUIO CTPOCHUS
108 aroma. [ImanerapHas Moaenab aToMa despanb bubmmorexa [IOK
: P a P https://m.edso00.ru/312b750a
Pezepdopna
bu6mmorexa [IOK
o)
109 Hocrynarer bopa eepanb https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE#H despans bubnmuorexa [JOK
3HEPIrUM aToMa BOIOpOaa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJIEHHOE despans bub6nuorexa [IOK
M3JIy4eHHE CBETA https://m.eds00.ru/f945d85c
112 Tasep despans bu6nmoreka [JOK

https://m.edso0.ru/2288a0c4
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https://m.edsoo.ru/c3de891a
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113

Hyxnonnas monens siapa [ eiizenoepra-
NBaneHko. 3apsa U MacCoOBOE YUCIIO 1
snapa. U3oTonsl. PagnoakTMBHOCTH

despanb

bubmuoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH paiM0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO U3JIyUYEHUS.
BriusiHue paguoakTUBHOCTH Ha JKUBBIE
opranusMsl. Jlozumerpus

deBpanb

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3W HYKJIOHOB B si/Ipe.

SAnepusie cunbl. Jledekt Macco spa.

S nepHble peakuuu. AnepHble pEaKTOPBHI.
[Tpo6GiieMb! ynpaBiisieMoro 1
TEPMOSIAEPHOIO CUHTE3A.

DKOJIOTMYECKUE aCIIEKThl PA3BUTHS

AJIEPHOMN SHEPreTUKU

Meroasl perucTpaluy U UCCIET0BAHNS
3JIEMEHTapHBIX YACTHII.

DyHIaMEHTAIBHBIE B3aUMOICUCTBUS.

baproHbl, ME30HBI U JIENITOHBI. 1
[Tpencrasnenne o CtannapTHON

mozenu. KBapk-rimrooHHas Mozienb

aZpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuncTBo pusnueckoit
KapTHUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMMUMH.
3HadeHUE ACTPOHOMHUU

deBpanb

despanb

deBpanb

deBpanb

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5b

bubmuorexa [JOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

119

[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJIs 1

despanb

bu6mmoreka [IOK
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0OBSICHEHUS IPUPOIBI KOCMHYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEN0BAaHUN

https://m.edso00.ru/39c44028

COBpeMeHHble OIITHUYCCKUEC TCIICCKOIIDI,

bubmuorexa [JOK

120 aJIM0TEICCKOIIbI, BHCATMOC(EepHas despanb
pat bep P https://m.edsoo.ru/4877aale
aCTPOHOMHUS
Bup 3é3nnoro neda. Co3Be3nus, sipKue
121 3BE31bI, INIAHETHI, UX BUJIUMOE ’ despanb bubmaoreka IJOK
AbL ’ a https://m.edsoo.ru/aac588eb
JIBIYKEHUE
Coinneunas cuctema. CoJHIIE.
122 CoJHe4Hast akTUBHOCTD. MICTOUHMK despanb Bubmzorexa LIOK
. https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3/1bI, KX OCHOBHBIC XapPaKTEPUCTUKH.
123 Jnarpamma "crieKTpalbHBIN Kiace — despanb Brommozexa [OK
P " P https://m.eds00.ru/42169944
CBETUMOCTD
bu6mmoreka [IOK
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH despanb
A a P https://m.edsoo.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 1.
CoBpeMeHHEBIE IPEACTABIEHNS O
195 p pen despans bu6mmoreka [IOK
MPOUCXO0KICHUH U 3BoTtounU ConHIA U https://m.edsoo.ru/d09da494
3BE3]1. DTanbl )KU3HU 3BE3]]
Muneunsiii [1yte — Hama ['anakTuka.
126 Tune! ramakTuk. YpHEIE OBIPEI B SApax mapT Brbmuorexa IOK
- ep AbIp AP https://m.edsoo.ru/7cd10a0a
TaJIaKTHUK
Bcenennas. Pacmimpenne Beenennoil. BuG OK
oTeKa
127 3akon Xa66mna. Teopus bomwioro MapT ubmaoTeKa I

B3pbIBA. PeMKTOBOE M3iyueHnE

https://m.edsoo.ru/3dbdf0d2
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128 Macmrabnas ctpykrypa BeeneHnHoid. Mapr bubnmoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
" bubnmoreka [JOK
129 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT Mapt httos://m.edsoo.ru/d37doffe
Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanre MarHUTHOTO TTOJIS
MMOCTOSHHBIX MarHUTOB'" WX
130 "HccieqnoBaHue CBOUCTB MapT Brommozexa [IOK
https://m.edsoo.ru/67361aef
dbeppomarnetukoB" wim "UccnenoBanue
JICUCTBUS MIOCTOSSHHOT'O MarHUTa Ha
pamKy ¢ TOKOM"
Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue cuibsl Ammiepa" wim
"N3yueHune 3aBUCUMOCTH CHIIbI AMIiepa bu6mmoreka [IOK
131 | | MapT _
oT cuiibl TokKa" unu "OnpeneneHue https://m.edsoo.ru/fcae91e9
MarHUTHOW MHAYKIIMA Ha OCHOBE
U3MEpeHus cuibl Amriepa"
Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
132 3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN MapT https://m.edsoo.ru/c36658da
"OnpeneneHyre HHIYKIIMI BUXPEBOTO
MarHUTHOTO TOJIs"
Pu3nUeCcKuil IPAKTUKYM 110 TEME
133 "UccnenoBaHue IBIEHUS Mapr bubmuorexa [JOK
camounaykiun" win "COoopka Moenu https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHUTHOTrO reHeparopa’
134 Pu3nUeCcKuil IPAKTUKYM 110 TEME Mapr bubnnorexa [JOK

"N3mepenue nepuojia CBOOOTHBIX

https://m.edso00.ru/5d159d35
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KOJIeOaHUI HUTSHOTO U TPY>KMHHOTO
MAasiTHUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubmuorexa [JOK
135 "[IpeoOpa3oBaHUE PHEPTHH B MapT
Peobp I,), https://m.edso00.ru/a28026bd
NpPY>KHHHOM MasiTHUKE
DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CJIeJ0BATEIbHO COEIMHEHHBIE
136 KOHJICHCATOp, KaTYIIKy U pe3ucTop"” Mapt bubmorera [JOK
| P, RATYIEY 1 P P https://m.edso0.ru/89dc2d90
win "HccrnenoBanue paboThl
UCTOYHUKOB CBETa B IIENIH IEPEMEHHOTO
ToKa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
137 "N3ydenue mapaMeTpoB 3BYKOBOI MapT Brommozexa [IOK
i " P P e https://m.edso0.ru/b100661a
BOJTHBI
Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenne mokazaresns mpeoMIeHuUs
138 crexna" wim "[lonydenne 300pakeHus MapT buomiorexa IJOK
i P https://m.edso00.ru/42569eal
B CHUCTEME U3 IJIOCKOTO 3epKajia ’
JTUH3BL"
Pu3nYecKuil NPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKyCHOTO paccTOSsIHUS OT BellecTBa (Ha bubnnoreka [JOK
139 " Mapt
IpUMepe KUJIKUX JIMH3)" UIn https://m.edso00.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaroIIuX JINH3"
Du3ndecKuil TPaKTUKYM I10 TEME bubnmnoreka [JOK
140 P - mapT 1

"Habnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737
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uHTEephEPEHITNN U TOJIApU3aIiK cBeTa"

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

anpesnb

bubmuorexa [JOK
https://m.edsoo.ru/63756¢c47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HMccnenoBanue 3aBUCUMOCTH CHJIBI
TOKa 4epe3 CBETOUO]I OT HaNpsiKeHus"

Anpenb

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMapHOTr0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra”

Anpenb

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"HUccnenoBanue paaiuoakTUBHOTO (oHA
C UCIOJIb30BAaHUEM JI03UMETpa" UIn
"N3yuenune mormomenus 6eTa-4yacTuil
aTrOoMUHAEM"

Anpenb

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOmromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIS1 ONTPEACIICHUS
MOJIOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Ms
CeBepHoOro nonymiapus u sipkue

Anpenb

bu6mmorexa [IOK
https://m.edso0.ru/1072021e
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3BE31b6l" win "HalOmroneHus B TENECKOI
JIyHbI, UIaHET, TYMaHHOCTEN U
3BE3JHBIX CKOILJIEHUN"

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUI.

Posb ¢pu3uku 1 acTpOHOMUH B

. . bubnmoreka [JOK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH, Anpenb
N N https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOH chepax
JIeITEIIbHOCTH YCIOBEKA
O00011IeHNE U CHCTEMATH3aLHs 3HAHUI.
bu6mmorexa [IOK
147 Poub u MecTo (pM3MKH U ACTPOHOMUH B Anpenb
. . https://m.edsoo.ru/18f19f7c
COBPEMEHHOM Hay4yHOU KapTUHE MUpa
O00011IeHNEe U CHCTEMATH3aLHs 3HAHUI.
Poub ¢pusndeckoii Teopun B
OPMHUPOBAHUH MPEICTABICHUN O
bopmp N P bu6mmoreka [IOK
148 ¢du3nyecKoil KapTuHEe MHpa, MECTO Anpenb
N https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOEC
149 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI Anpe bu6mmorexa [IOK
npenb
o Teme "Kunemaruka" P https://m.edsoo.ru/b032fc4b
150 O00011eHNe U CUCTEMATU3ALNS 3HAHUI Anpens bu6mmoreka [JOK
o teme "Kunematnka" https://m.edsoo.ru/4e31b507
151 O06o0011eHe U cucTeMaTU3alus 3HAaHUN ANDENL bubnnorexka [JOK
N
o Teme "Jlunamuka" P https://m.edsoo.ru/2dfbafc5
152 O0001IeHne 1 cucTeMaTU3aIis 3HAHUI bu6mmoreka [IOK
anpenb
o teme "Craruka TBepAoro tena' P https://m.edsoo.ru/3cca482e
153 O06o00meHre U cucTeMaTr3aIus 3HaHUH waii bubmuorexa [JOK

1o TeMe "3aKOoHbI COXpPAHEHUS B

https://m.edsoo.ru/32a4d1a0
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MexaHuke"

O00011eHUE U CUCTEMATU3ALUS 3HAHUM

bu6mmoreka [IOK
154 1o Teme "OCHOBBI MOJIEKYJISIPHO- Mait
. " P https://m.edsoo.ru/ed440ca8
KHHETUYECKOU TeOpuun
0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
" bubmuorexa [JOK
155 o Teme "Tepmonunamuka. TernaoBbie Mai
. https://m.edso00.ru/c63f7c10
MaIIuHbI
O06o01eHre U cucTeMaTr3aIus 3HaHUH
" . bu6mmorexa [IOK
156 1o TeMe "ArperaTHble COCTOSTHHS Mati
| https://m.edso00.ru/1d36b5b1
BemecTBa. MazoBbIe EPEXOIbI
157 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN Maii bubnuorexa [JOK
1o teme "DieKTpuueckoe mnoie" https://m.edsoo.ru/3bf0def9
O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN
" N . bu6mmoreka [IOK
158 1o TeMe "[1oCTOSIHHBIIN 27eKTpUYecKuit Mai
| https://m.edso00.ru/71453ee6
TOK
159 O06o0meHre U cucTeMaTr3aIus 3HaHUI Maii bubmuorexa [JOK
no teme "Toku B pa3nuyHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI Maii bu6mmoreka [IOK
o Teme "MarnutHoe mnoJie" https://m.edsoo.ru/3b4c06ae
PeseprubIit ypok. O6001IEHNE U
P P . bubmuorexa [JOK
161 CHCTEeMaTH3alMs 3HAaHUH 110 TeMe Mal
" " https://m.eds00.ru/053e2248
DNeKTPOMAarHUTHAS WHTYKITHS
PesepBHrlit ypok. O6001ICHHE U
P P . bubnmoreka [JOK
162 CHCTeMaTH3aIlsl 3HAHUH 110 TeMe Maii
" " https://m.eds00.ru/d6310bfd
Mexaandeckue KojeOaHus
PesepBHriit ypok. O6001ICHHE U
163 P yp m Maii bubnnorexa [JOK

cHCTeMaTHu3alus 3HaHUM 110 TeMe

https://m.edsoo.ru/5e2bb83d
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"DIeKTpOMarHuTHbIE KosieOanus"

PesepBHeiit ypok. O600IICHHE 1

164 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 Maii bubmuorexa [JOK
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepsuElil ypok. O0001IIEHHE U
165 CI/ICTIe)MaTI/I?,Zp s 3HaHI/H;1u 10 TEME 1 Mait Bubmzorexa LIOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBHEblil ypok. O0001IIEHHE U
P P ilI . bubmuorexa [JOK
166 cUCTEMATH3alHA 3HAHUH 110 TEME 1 Mai
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHeblil ypok. O0001IIEHHE U
167 CI/ICTEM&TI/ISZP s 3HaHI/II7IIlI 10 TEME 1 Mait Brommozexa [IOK
Y B . \ https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH JAyanu3m
PesepBHEbIiil ypok. O000IIIEHNE U
168 CI/ICTI;MaTI/BZp WS 3HAHUM 10 TEME 1 Mari Brbmmozexa [IOK
" 4 | https://m.edsoo.ru/1f511654
duzuka aroma
Peseprubiit ypok. O60011eHUE U
169 CHCTEMAaTU3alMs 3HaHUH 110 TEME 1 Maii bu6mmoreka [JOK
"®u3nka aTOMHOIO A1pa U https://m.eds00.ru/905c5ce0
AJIEMEHTapHBIX YacTuIl"
PesepBHrblii ypok. O0001IEHIE U
170 CI/ICTIe)MaTmZp us 3HaHI/H7IIlI o TeEME 1 Mait Bubmzorexa LIOK
1t https://m.edsoo.ru/2bffb94c
"OnemMeHThl acTpOPU3UKH"
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMBI10 KJACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero o01ero
nposepseMoro oOpa3oBaHus
pe3yjabTara
101 JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHWU COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B
' pa3BUTUU COBPEMEHHOMN TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU NESATEIbHOCTHU JIFOACH
Y4uuThIBaTh TPaHUIBl MPUMEHEHUS W3YYEeHHBIX (PU3MYECKHX MOJeNeil: MaTepHualbHas TOYKa, MHEepUUaibHas cHcTeMa
10.2 oTcuéTa, aOCONMIOTHO TBEPAOE TEJO, MACANBHBIN ra3; MOJENHU CTPOSHHUS Ta30B, KUIKOCTEH M TBEPIBIX Tell, TOUCHHBIN
E)J'IeKTpI/ILIeCKI/Iﬁ 3ap5111 — HpI/I peI_HeHI/II/I (1)I/ISI/I‘—IGCKI/IX 3aaa4
PacnioznaBate Qu3udeckue sBIeHUS (IPOIECCh) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-
KMHETUYECKOM TEOpHHM CTPOCHHMs BEIECTBA M JJIEKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE
10.3 JBUXKEHHE, CBOOOHOE TIAJICHHUE TEJ, IBUKEHHE M0 OKPY>KHOCTH, MHEPIINS, B3auMoieiicTBre Tel; nuddy3us, OpoyHOBCKOE

ABUIKCHUC, CTPOCHUC )KH,HKOCTCﬁ n TBépI[BIX TCJI, U3MCHCHUC o0BéMa Ten IIpru HarpCBaHuun (OXJ'Ia)KIleHI/II/I), TCIIJIOBOC
paBHOBECUEC, HCHAPCHUEC, KOHACHCAlWs, INIABJICHHUC, KPUCTALIM3alUs, KUIICHHUC, BJIAXHOCTb BO3AYyXd, ITOBBIIMICHUC
JaBJICHUS Ta3a IPU €0 HAarp€BaHUHW B 3aKPBITOM COCYAC, CBA3b MCKAY IapaMETpaMM COCTOSHHA ra3a B H30IIPOLECCaxX;




OJICKTpHU3anuA TCII, BSaHMOﬂeﬁCTBHC 3apsa10B

10.4

OnwuceiBaTh MEXaHUYECKOE JBIKCHHE, UCTIONB3Ys (PM3MYECKHE BEIMUUHBI: KOOPAWHATA, MyTh, IEpEeMELICHHEe, CKOPOCTh,
YCKOpEHHE, Macca Tena, CUila, UMIYJIbC Tela, KHHETUYeCKas SHEprus, MOTeHIIMAIbHAs YHEPIus, MeXaHhnuecKkas padora,
MEXaHUYeCKasi MOITHOCTh, IPU OMHUCAHUM TNPABHIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HAUCHHSI U €IMHUIIBI, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIIMYMHY C APYTUMH BETHUYUHAMHU

10.5

OnuceIBaTh U3y4YeHHbIE TEIUIOBbIE CBOMCTBA TEJ U TEILIOBBIE SIBJICHMUS, UCIIONIb3Ys (PU3MUeCKe BEIUUMHBI: 1aBJICHUE rasa,
TeMIEepaTypa, CpPeAHsAs KUHETHYECKAs SHEPrusi XAaOTUYECKOTO JBHIKCHHUS MOJIEKYJ, CpPEIHEKBAJApAaTHYHAs CKOPOCTh
MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPCHHSSI DHEPrusi, pabora rasa, Kod((UIMEHT MOJIE3HOTO ICHCTBHUS TEIUIOBOTO
JBUTATENIS; TIPU ONMHMCAHWW TPABWILHO TPAKTOBATh (DU3MYECKHIA CMBICI WCIIOIB3YEMBIX BEITUYHMH, MX O003HAYCHHS U
SIMHHMIIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C APYTUMHU BETMYNHAM

10.6

10.7

OnuceiBaTh HM3y4YEHHbIE DSJIEKTPUYECKHE CBOMCTBA BELIECTBA M JJEKTPUYECKHE SIBJIEHHUS (TPOLIECCHI), HUCIONb3Ys
¢u3nyecKkue BEIMYUHBL: 3JIEKTPUUECKUN 3apsf, IIEKTPUUYECKOE I0JIe, HANpPsLKEHHOCTH IOJIsSI, MOTEHLIMAJ, Pa3HOCTb
MOTEHIIMAJIOB; TIPU ONMHMCAHUH MPABMWIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCIIOJIB3YEMbIX BEJIMYHMH, UX O0O3HAYCHHS H
€MHMILIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOLINE TAHHYIO (PU3UUYECKYIO BEJINYUHY C IPYTUMU BEIMYUHAMU

aHaAJTM3UPOBaTh (PU3UUECKUE MPOLECCHl U SBICHMS, UCHOJb3Ysd (PU3MUECKHE 3aKOHBI M MPUHIMIIBL: 3aKOH BCEMHUPHOTO
tarotenusi, |, Il u Il 3axkonsr HproTOHA, 3aKOH COXpaHEHHS MEXAHMYECKOW SHEPTHH, 3aKOH COXPAHEHHS HMIYJbCa,
HOPUHLIMI CYNEPHO3UIUHN CUJI, MPUHIUI PAaBHONPABHUS HHEPLUAIBHBIX CHCTEM OTCYETA; MOJEKYJISIPHO-KMHETHUYECKYIO
TEOPHUIO0 CTPOEHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CpPeHENH KMHETUYECKOW SHEPTUH TEIUIOBOTO JIBMIKEHUS MOJIEKYI C
a0COIOTHON TeMIlepaTypoi, epBbIi 3aKOH TEPMOJAMHAMUKH; 3aKOH COXpPAHEHHS AJIEKTPUUYECKOTro 3apsiia, 3akoH KyoHa;
IpU 3TOM pa3iMyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE€ BbIpaKEHHWE M YCIIOBUS (TpaHMIIbI,
001aCcTH) TPUMEHUMOCTH

10.8

10.9

10.10

OOBSICHIATH OCHOBHBIE NPUHIUIBI JEUCTBUS MAaIUH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3iuyaTh YCIOBHUS HX
0€30MacHOro UCNOJIb30BaHMS B IOBCETHEBHON KU3HU

BBINONHATE AKCHEPUMEHTHI MO HCCIEAO0BAaHHIO (PU3MUYECKUX SBICHUH M MPOLECCOB C HCMOIb30BAHUEM TMPSAMBIX H
KOCBEHHBIX M3MEPEHUH; Ipu 3ToM (OopMYIHpOBaTh MpobieMy (3a1ady) U THIOTE3y Y4eOHOro SKCIepUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO0 000pYAOBaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATH BHIBOIBI

OcymiecTBIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHMs (PU3UUECKUX BEJIWYMH; IPU 3TOM BBIOMpATh ONTHUMAJbHBIA CHOCOO
M3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METO/BI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI




10.11

HccnenoBath 3aBUCUMOCTH MEXIY (M3MUECKMMH BEIMYMHAMHU C HCIIOJIb30BAHMEM NPSMbBIX H3MEPEHUl; MpPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCUPOBATH PE3YJbTAThI MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYMH B BUJIE TaOJIUI U
rpaduKoB, neNaTh BIBOJIBI 10 pe3yIbTaTaM UCCIICJOBAHUS

10.12

Cobmronats mpaBmiia 0€30MaCHOTO TPyZAa MPH MPOBEIECHUH HCCIEIOBAHUN B paMKax y4eOHOro 3KCIEepHMEHTa, y4eOHO-
UCCJICIOBATEIILCKOM M TPOCKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM HW3MEPUTEIIBHBIX YCTPOWCTB U J1ab0paTOpHOTO
00opyIoBaHUs

10.13

Pemate pacué€rHble 3a7auu ¢ SBHO 33JaHHON ()M3WYECKON MOJIENBIO, HCIONb3Ys (PU3NUYECKUE 3aKOHBI M MPUHIUIGI; HA
OCHOBE aHaJM3a YCIIOBHS 3aJadd BBIOMpATh (U3WYECKYI0 MOJEIb, BBLICHATH (U3NYECKHE BEIUYUHBI U (HOPMYIIBI,
HeoOXoauMble sl €€ pEelIeHUus, MPOBOJUTH PacuéThl U OLEHUBATh PEANbHOCTh IMOJIYYEHHOI'O 3HA4€HUs (PU3HUYECKOM
BEJINYUHBI

10.14

10.15

10.16

Pemarbs kauecTBEHHBIE 3aJaud: BBICTpauBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LIENIOYKY DPACCYXKIECHUN C ONOpPOM Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS

Hcnonb3oBaTh MNpH pelIeHMHM Y4eOHBIX 3aJad COBpPEMEHHble MH(OpMAIMOHHBIE TEXHOJIOTMH JUIsl IIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALMM U NpPEJCTaBICHUs y4yeOHOW M Hay4YHO-TOMYJISPHOM HMH(pOpMalMU, TMOTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU aHAJM3UPOBATh MOTydaeMyro HH(OpMAaIIio

[IpuBonuThH MpUMeEpHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB
OKpPY’KaroIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

10.18

Hcnonp3oBath TeopeTHyeckue 3HAHMS TO (PU3MKE B IOBCEJAHEBHOM JKU3HU sl oOecredeHHsi Oe30MacHOCTH Mpu
oOpaileHun ¢ npubopaMu M TEXHUYECKUMU YCTPOMCTBAMHU, MJII COXPAHEHMsI 3J0pPOBbsi U COOJIOJAEHHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOLIEH cpelie

PaGoraTe B Tpynme ¢ BBIMOJTHEHHEM pPa3UYHBIX COLMATIBHBIX pOJNEH, IMIAaHUPOBaTh PabOTy TPYIIIbI, PalMOHAIBHO
pactpenensiTh 00S3aHHOCTH U TUIAHUPOBAThH AESITENFHOCTh B HECTAHAAPTHBIX CHUTYAIHsIX, aJeKBATHO OIICHHBATH BKJIAJl
Ka)KJ0r0 U3 YUaCTHUKOB I'PYIIIBI B PEIIEHHE pacCMaTPUBAEMON MPOOIEMbI

11 KUIIACC




Kon
NpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NIPOrPaMMBbI CpeIHEro 001ero
o0pa3oBaHus

JleMOoHCTpHpOBaTh HAa MpUMEpax poib U MeCTO (PU3MKK B (POPMHUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B
pa3sBUTUU COBPEMEHHON TEXHMKHM U TEXHOJIOTMM, B IPAKTHUYECKON NEATECIBHOCTH JIIOAEH, LENOCTHOCTh U EIUHCTBO
(bu3n4eckoil KapTUHBI MUpa

11.2

11.3

Y4uuThIBaTh rPaHULIbl IPUMEHEHUSI U3YUYEHHBIX (U3UYECKUX MOJIEIEH: TOUSUHbIN ANEKTPUUYECKUH 3apal, aIepHas MOJIENb
aToMa, HyKJIOHHAs MOJIEJIb aTOMHOTO SiA[pa MPH peleHNH (PU3MYECKUX 3a1a4

PacriosnaBath (hm3mueckue sBieHHs (MPOIECCH) U OOBSICHATh MX Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMHUKUA M KBAaHTOBOH
(GU3UKHU: dIEKTpUYECKas TPOBOIUMOCTbD, TEINIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JICHCTBHSI TOKA, B3aUMOJICHCTBHE
MarHuTOB, 3JEKTPOMArHUTHAS WHIYKIHSA, ACHCTBHE MAarHUTHOTO TOJS HA TMPOBOAHHMK C TOKOM M JBIDKYIIHUICS 3apsi,
DIIEKTPOMArHUTHBIE KOJeOaHWs ¥ BOJHBI, MPSIMOJMHEHHOE pacHpOCTPAaHEHHE CBETa, OTPAXKEHHE, NPETOMIICHUE,
uHTEephepeHIys, TUPpPaKkIns W TONSPU3aLUs CBETa, JUCIepCcHs cBera, (orodnextpudeckuii dddext (porodddexr),
CBETOBOE JIaBJICHHWE, BO3HMKHOBEHHE JIMHEHYaTOro CIHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAss W HCKYCCTBEHHas
PalMOaKTUBHOCTh

114

115

OnuceiBaTh U3y4EHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHE, MATHUTHBIE, ONTHUECKUE, JIEKTPUUECKYIO MPOBOJUMOCTD
Pa3IUYHBIX CPEl) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLECCH), UCIIONB3YS (PU3NYECKHE BEIMUMHBI: AIEKTPUUECKUH 3aps/,
CUJIa TOKA, DJIEKTPUUECKOEe HamNpsyKEeHHUE, 3JIEKTPUUECKOEe CONPOTUBIICHHE, pa3HOCTh noTeHuuanos, DJIC, pabora ToKa,
WHAYKIIMS MarHUTHOrO MoJjs, cwia Amiepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYLIKH, DHEPIHsS DJIEKTPUYECKOTO U
MarHUTHOTO TOJeW, MepuoJ M YacToTa KojeOaHUil B KojeOaTelbHOM KOHTYpe, 3apsl M CHJIa TOKa B Ipolecce
TFapMOHUYECKHUX 3JIEKTPOMATHUTHBIX KojeOaHMWH, (POKYCHOE pPACCTOSHUE U ONTHYECKas CWJIa JIMH3bL, MPH OMUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCHOIb3YyEMBIX BEIMYHH, UX 0003HAYEHUS U €IMHHULIBL; YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYUHAMU

OnuceIBaTh HU3YUCHHBIC KBAHTOBBIC SBJICHUA W  NPOLCCCHI, MUCIIOJIb3YyA (1)H31/I‘{CCKI/IC BCJIIMYHHBI: CKOPOCTH
QJICKTPOMArduTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBCTA, SHCPIrUd U UMITYJIbC (bOTOHa, nepuon mnojypacmnajaa, SHEpTrusa
CBA3U ATOMHBIX SAACP, HpPU OINHUCAHUU TIPABUIIBHO TPAKTOBATH (bPI3PI‘lCCKPIﬁ CMBICJI HCIIOJIb3YCMbBIX BCJIIMYUH, HUX
0003HaYCHHS U CAWHUIIBI; YKA3bIBATh (I)OpMy.]'IBI, CBA3BIBAIOIIUC JAHHYIO (I)I/ISI/I‘-ICCKYIO BCIIMYMUHY C APYT'UMH BCIIMYNHAMU,
BBIYHCIIATH 3HAYCHHUC (bHSI/I‘IGCKOfI BCJIIMYHUHBI




11.6

11.7

AHanu3upoBath (U3NYECKUE MPOLECCHl U SBJICHUS, UCHOIb3Ys (PU3MUECKHe 3aKOHBI M MPUHLMUIBL: 3aKOH OMa, 3aKOHBI
MOCIIEA0BATEIBHOIO U MapauIeIbHOTO COSAMHEHUS NMPOBOJHUKOB, 3aKOH J[xoyns — JleHla, 3aKOH 31eKTpOMarHUTHOM
UHAYKIHUH, 3aKOH TNPSMOJIMHEHHOTO PacHpOCTpaHEHHUs CBETa, 3aKOHbI OTPa)KEHHUS CBETAa, 3aKOHBI MPEIOMJICHHS CBETa,
ypaBHeHue DitHmTeitHa s GoTodddexTa, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAaHEHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUs MacCOBOrO 4Mcia, NOCTynarbl bopa, 3aKOH pagMOaKTUBHOIO pacnajaa; Impu
3TOM pa3iInyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE M YCIOBUS (TpaHUIIBI, 001aCTH)
MPUMEHUMOCTHU

OHpe,I[CJ'IHTL HAITPpaBJICHUEC BCKTOPA UHAYKIIUU MAaIrHUTHOTI'O ITOJIA IPOBOAHUKA C TOKOM, CHJIbL AMnepa U CHUJIbIL HopeHua

11.8

11.9

11.10

Ctpouts u onuckeiBaTh U300paKEHUE, CO31aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M

BBINOTHATE 3KCHEPUMEHTHI 0 HCCIEAOBaHUIO (DU3MYECKHX SBJICHUM M MPOLECCOB C HCIOIb30BAHUEM IMPSMBIX U
KOCBEHHBIX M3MEpEHUil; Ipu 3TOM GopMynupoBath npobiemy (3afady) v TUIOTE3y Y4eOHOro IKCIEpUMEHTa, coOUpaTh
YCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBAHMS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

OcylecTBIATh NpsIMbIE U KOCBEHHBbIE M3MEpEeHUs (U3MUECKUX BEITUYMH; MPU 3TOM BBIOMPATh ONTHUMAIBHBIN CHOCOO
M3MEPEHUS U UCII0JIb30BATh NU3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUN

11.11

UccnenoBaTh 3aBUCMMOCTH (DPU3MUECKUX BEJIWYUH C HCIOJI30BAHHMEM MPSMBIX M3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpPOBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUAE TaOIUI] U TpauKoOB,
JleaTh BBIBOJBI 10 pe3yIbTaTaM UCCIIEI0BaHUS

11.12

11.13

11.14

Cobnronats mpaBmia 6€30MaCHOTO TpyJa MPH MPOBEJCHUH HMCCIIEOBAHUI B paMKaX Y4eOHOTO SKCIEpUMEHTa, y4eOHO-
WCCJICIOBATEIILCKONH M TMPOCKTHOW JESATCIIFHOCTH C HWCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB W JIA0OPATOPHOTO
000pyI0BaHUS

Pemare pacu€THble 3aa4 ¢ SIBHO 3aJaHHON (PU3UYECKOW MOJENbI0, UCTIONIb3Ys (PU3MYECKHe 3aKOHBI U MPHUHIIMIBI; Ha
OCHOBE aHallM3a YCIOBUS 3aJaud BBIOMPATh (DU3MUECKYIO MOJENb, BBIICTATh (PU3NYECKHE BETUYMHBI U (HOPMYIIBI,
HEOOXOAUMBIEC sl €€ PEIICHHs, MPOBOJUTHh PACUYEThl M OIEHHWBATh PEATHHOCTH IMOJTYYEHHOTO 3HAaYeHUs (HU3UIECKOM
BEJIMYHNHEI

Pemate kauecTBEHHBIC 3aJa4u: BBICTPANBATL JIOTUYCCKU HCIIPOTHBOPCUYHUBYIO LCIOYKY paCCY)K,[[CHI/Iﬁ C OHOpOﬁ Ha
HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IC SABJICHUA

11.15

Hcmons30BaTh opu  peIICHUU y‘-Ie6HI)IX 3aga4 COBPCMCHHBIC I/IH(bOpMaIII/IOHHI)Ie TCXHOJIOTHMH JJIsI IIOHCKa,



CTPYKTYpUPOBAHHUS, WHTEPIIPETALIMA U MPEICTaBICHUs] Y4eOHOM M HaydyHO-TIOMYJIAPHOW HH(OpPMALMU, MOIYYEHHOU H3
Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKH aHAIU3UPOBATh MOTY4aeMylo HH(OPMALIHIO

11.16

11.17

11.18

OOBSICHATH MPHHLUIBI IEHCTBUA MAIIMH, MPHOOPOB M TEXHHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS MX 0€30MacHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKNU3HU

[TpuBOIUTH MpUMEPHI BKIIaZa POCCUICKUX U 3apyOe HBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B 00BSICHEHHUE MPOLIECCOB
OKPY’KaIOILIer0 MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUM

Hcnonp30BaTh TeopeTHUeCcKHe 3HaHUSA MO (U3MKe B TOBCEIHEBHOM >KM3HM g oOecreueHus: 0e30MacHOCTH MpH
oOpaiieHun ¢ mpudopaMu M TEXHHUUYECKUMMH YCTPOMCTBAMHU, MJII COXPAHEHHsI 3J0POBbS W COONIOACHHUS HOPM
3KOJIOTUYECKOI0 IMOBEJICHUS B OKPYKarOLIEH cpelie

11.19

PabGorare B rpynme ¢ BBINOJHCHHUEM pa3IMYHBIX COIMAIBHBIX POJICH, ITUIAHUPOBATH PAOOTY TPYIIBI, PAIlUOHAILHO
pacrpeenarTh 00sS3aHHOCTU M IUIAHUPOBATh ACSATEIHHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJCKBATHO OIICHUBATH BKJIAj
Ka)KIOr0 U3 YUaCTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMbI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHble meTonawl
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIpolleCC€ TO3HAHUA IPUPOABL.
DKCHepUMEHT B (pU3HKE

1.2

MonenupoBanue ¢usuueckux  ABICHHA |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI M TEOpHM. ['paHUIBl PUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porp m wmecro ¢msukun B hopMHpOBaHHU
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITENbHOCTH JIIOeH

MEXAHUKA

211

#HHPart##KUHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCU CHCTEMBI KOOPIMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUS
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHrue CBOOOIHOTO
HagcHUs

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepron u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHNE

TexHuueckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCAaAIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY



2.2

2.3

IIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hymto. V3ydeHue HBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3yueHue ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMI cyneprno3uiiuy Cuil

2.2.3

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme orcuéra (MCO). Tpernit
3akoH HproTOHa /U1 MaTepHaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuina TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUsS
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBICHUS TPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJOTO Telia

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalllCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nUCo

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH MOJ JeHCTBUEM
HECKOJBKMX cHil. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JIedhopMupyeMoit
NPYXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMMysbC CUilbl U U3MEHEHUE
UMITyJIbCa Tea

3akoH coxpaHeHust umiyiasca B MMCO. PeaktuBHoe
JBUKECHHE

PabGora cunel



2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepUaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorenmmanpHas 3Heprus. [loTeHnMaNbHas SHEPTUs
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MOBEPXHOCTH
Semuan

HOTCHHI/IELTIBHBIC N HCIIOTCHUMAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEpPIrun CHUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PAaKer,
BOJIOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYeCKOM
SHEPrUM Telna

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
#iH#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE HIOJIOKEHHUSI MOJIEKYJISIPHO-

311 KUHETHYECKOW TeopuHu. bpoyHOBckoe IBHMKEHHE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YaCTHI] BELIECTBA
Mogenu CTpoeHHs Ta30B, KUAKOCTEH M TBEPIBIX

3.1.2 TeJl W OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllkana remneparyp Llenbcus
Mogens uaeanbHoro raza. OCHOBHOE YypaBHEHHE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomoTHass TemmepaTypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactull ra3a. lllkana remnepatyp KenbBuna

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 ["a30BBIe 3aKOHBI. M30Mporiecchl B HealbHOM Ta3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,



u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHU4YecKue yCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS DPa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

321

3.2.2

Tepmonunamudeckas cHUCTEMA. Bnytpennss
SHEPIUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UJCAIbHOTO Tra3a

3.2.3

Bunsr TEIUIONEepEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, M3JIy4YeHHue. TermoéMKOCTh  Telna.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IPOLECCaM.
['padrueckast uHTEpIIpETaIys pabOTHI ra3a

3.2.5

Tenmosrnie MAaIlIUHbI. [TpuHIUTIBI JIIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moie3Horo
nevctBus (nanee — KI1J1) termoBoit Mamuubl. [ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpupoAe. TemoBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

TexHHuecKue yCTpoiCTBa: IBUTAaTeNlb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHON
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHaSI TCIIJIOTA Hap006pa30BaHH${.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHas U OTHOCUTENIbHAS BIIaXXHOCTh BO3/TyXa.
Haceliensslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpucCTaJioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl



[InaBieHne M KpucCTauM3aUMs. Y JeiabHAsl TEIIOTa

3.3.4
riassenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHHS
COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. M3mepeHue BIAXKHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3zanusl Tell. JJeKTpudeckuid 3apsa. Jlsa
BUJIA DJIEKTPHUYECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsanoB. 3akoH Kynona
DJIeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cynepno3uuu.
JluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKH ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JnanekTpuyeckas
MIPOHHIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOopa. OHEPrus 3apsyKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIEKTPOCTaTUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTI/I‘ieCKI/IG paboTHI. N3mepenue
AIIEKTPOEMKOCTH KOHJIEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBaHMS MOCTOSTHHOTO
421 ANeKTpuYecKoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenbHOE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

HOCJIGIIOB&TGJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Paborta snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

MontHoCTb SJICKTPHYECKOI'O TOKaA

4.2.7

anekTpolBkymas cuia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHUKA TOKa.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi rer. KopoTkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIIPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMeCHasd

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

DNEeKTpUYECKU TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIbHBIA  pa3psn. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHHueCKue yCTpONCTBA: amMIIEpMETpP, BOJIBTMETP,
peocTar, MICTOYHUKU TOKA, JJIEKTPOHArpEBATECIIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJIECHUS, BAKYyMHBIH JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOIHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3nena

4
4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTuyeckue paboThl. HM3ydeHue CMeIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTouHMKAa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMEHTbI COIEPsKAHUSA

OJIEKTPOAMMHAMUKA

##HPartH#MATHUTHOE I1OJIE. ODJIEKTPOMAT'HUTHAA MHAYKIMA



ITocrossHHEIE MAarHuThbl. B3aumonelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarauTtHoe 1osie. BEKTOp MarHMTHOM MHAYKIIUH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
e uHIyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUA TOJISl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHKA, KATYIIKH C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MIPOBOJHUKOB C TOKOM
434 Cwia Amriepa, €€ MOJlyJIb ¥ HallPpaBJICHHUE
Cuna Jlopenua, e€ Monaylb U HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKIIUU
438 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
e uHyknuu Papajest
Buxpesoe snexrpuueckoe nosue. 9JC uHayKIIMu B
4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTE. fIBeHne camowHaykiuu. IJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHUYecKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATrHUTBI, JJIEKTPOJABUTATENDL, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckre paboThl. M3ydeHHe MarHUTHOTO
MoJIsl KaTylku ¢ TokoM. MccnenoBanue aeicTBus
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosauune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 11 BOJIHBI
#H#HPar#t##MEX AHYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
KonebarenbHas cucrema. CBOOOIHBIE KOJIeOaHUSI.
51 511 [Napmonnueckne xonebanus. Ilepwon, dacrora,
aMIIuTya v (hasza KoneOaHuit
5.1.2 [TpyxuHHBIN MassTHUK. MaTeMaTH4eCKUI MassTHUK



5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
Kunemarnyeckoen  OUHAMHYECKOE  OIMCAHME
K0J1e0aTeNbHOI O IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHMiA
MCXOJIHOW BEJIWYHMHBI C aMIUIMTYJIAaMH KOJIeOaHH
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHWS B  HJICAUIBHOM
Koyie0aTebHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna ToMmcona

5.16

5.1.7

5.1.8

3akoH COXPAaHCHUA OHECPIrun B nacajlbHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€eHHbBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJIecOaHMS.

[lepemennblil Tok. CUHYCOMIAIBHBIN NTEPEMEHHBII
TOK.

5.19

5.1.10

Mo1HOCTh EPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYEHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepaya U
notpedieHue NIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKUE  PUCKH  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

TexHuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesad

IIpakTrHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NE€PHO/Ia MaJIbIX KoJeOaHUil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENH U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U PE3UCTOpa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrpoCTpaHEHHUS. [lepuon. CkopocTb
pacnpocTpaHeHus U JiIuHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
599 ###Par####  Uurepdpepenuns u  audpaxius

MEXaHHUYECKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSL WM3JIYy4YECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3aumMHas opueHTaunus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, audpakuus,
unTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.

Panuonokamus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpPYXKaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBass JUArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguolNpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neus

5.3

5.3.1

#H##Par###OIITUKA

[IpsimonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa>keHHii B IUIOCKOM 3epKaiie

5.3.3

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

[TonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKECHUS

5.3.5

Hucnepcus ceeta. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Coluparonue U pacceuBaronue JUH3bL. TOHKas
nuH3a. DoKycHOe paccTOsSHUE M ONTHYECKasl cujia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBarolux jauH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JTNH30

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHA F€OMETPUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOIr01eHUs MaKCHMYyMOB u
MUHHMYMOB B HMHTEP(QEpPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. udpakuuonHas peméTka.
YcnoBue HaOMIOICHNS TIABHBIX MAaKCHMYMOB ITPH

>:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
T (PpaKIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHuuueckue YCTPOMCTBA: OYKH, Jyma,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
h MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OITHKa,
TUu(dpaKIUOHHAS PEIIETKA, TIOJSPOU]
[TpakTnueckue pabotTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanue CBOICTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHUHIITEITHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
33.MGI[J'ICHI/IC BPEMCHHU U COKpAICHUC AJIMHBI

DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI

6.4

CBs3p  Macchl C  DHEpPruel W UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOHOM
YaCTHLIBI

7.1

KBAHTOBAS ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CBS3M SHEpPruum
¢oToHAa ¢ €ro 4acToTod. ODHEpPrusi U HMILYJIbC
dboToHa

OtkpeiTHE U UccnenoBanue Gorodrpdexta. OnbIThI
A.I'. CroneroBa. 3akoHb! hoTodddexTa

VYpaBHeHnue O#HITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue ceera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

Texuuueckue yCTpOHCTBA: ($hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIHO]T

7.2

721

CTPOEHUME ATOMA

Mopnens atoma Tomcona. OnbiTer Pezepdopaa mo
HCCJIEI0BAHUIO CTpOeHUs aTroMa. [InanerapHas
MOJIeJIb aTOMa



71.2.2

IToctynarel bopa. HM3nyuenue u moriyonieHue
(GbOTOHOB mpU MEepexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyro. Bunbl cnektpoB. CrekTp
YPOBHEM 3HEPrUu aTOMa BOJOPOJA

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckynsapHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CrnoHTaHHOE ¥ BBIHYXICHHOE  H3JIy4YCHHE.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3NyyeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. HykinoHnHas
Monenb sjapa leiizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBII W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B sifjpe. SaepHbie CUIIbL.
Jedext maccsl siapa

SInepusle peakuuu. [lenenve u CUHTE3 sEp

7.3.7

7.3.8

7.3.9

Snepusii  peaktop. TepMOsAIEpHBIM  CHUHTE3.
[TpoGiieMbl U MEePCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4yacTHIbl. OTKpBITHE IMO3UTPOHA.
@yH1aMEHTAJIbHBIE B3AUMOIEHCTBH
TexHudeckne yCTpOMCTBA: JO3UMETP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bomba

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Bes3nusi, sipKkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC NBUKCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHOM TpyIIIbI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApJIUKOBHIC
riaHeTsl. Mansie Tena CoTHEUHOU CUCTEMBbI

Comnnne, ¢orochepa m armochepa. ConHeuHnas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosiHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIepaTypa, 1504
B3aMMOCBs3b. [lnarpamMmmMa «CneKTpajgbHbIA KJIAcC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MOCJICIOBATEIbHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] [JIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKICHUI
u sBoiroruy CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CrmpanbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 I, ra3a
u e, llonoxxenune u apwxenue ConHuLa B
[NanmakTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
["aymakTukn

8.8

8.9

8.10

Tunbel ramaktuk. PaguoranakTuky M KBasaphbl.
YEpHbIe ABIPHI B s/Ipax rajJakTHK

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paauyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozneinb
«ropsuei Beenennoii». PenukroBoe usirydeHue

MacuirabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie npoOIeMbl
aCTPOHOMHUH



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (HU3HUECKUE SIBIICHUS

(mporiecchbl) U OOBACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOAMHAMUKH, KBAaHTOBOW (DM3HWKHU I aHamW3a U OOBSICHCHHS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3inyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (GyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOKEHHS,  3aKOHBI H

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aJadyd C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (M3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJAUTH pPACUYETHl HA
OCHOBAaHWHU WMEIONIUXCS JaHHBIX, aHAJIU3UPOBATh pe3yJbTaThl |
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETparuu
3HAHUM W3 JIPYTUX NPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYy)XJIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA



Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAbHBIA CHOCOO
W3MEPEHUS U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3YSd (HU3UUECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia OE30MacCHOTO Tpyaa
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JESITEIbHOCTH  C  MCIOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHaANIM3UpOBaTh W OIICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIb30BaHUM, a  TakKe  Pa3yMHOM  HCIOJb30BAHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

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

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

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUUYECKOM CpeAe; JABUIKECHHS

HeOECHBIX TEJI, DBOIOLUY 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
1.1 KMHEMATHKA

111 MexaHndeckoe JBHXKXCHUC. OTHOCHUTEIILHOCTD

MexaHnuyeckoro aBrmxkeHus. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CxopocTb MaTepUaIbHOW TOUKHU:

__AF
L= —
At

= j_‘;r = [L}ﬁ ‘UT ‘U: ]‘
A=

Ax ,
1.1.3 v, =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncnenue NEpEeMCIICHHUA U ITyTU MaTCpHaHBHOﬁ TOYKHU

MIpU NPSMOJIMHENHOM JBUKEHHUHU BJIOJIb OCH X MO TpaduKy



3aBUCUMOCTH Vx(t)

- _ Ap ~,
T§'TCI'I!EIPWJJHIIE MAaTEPHATBHOII TOYKIL 4 = — =u. 5
At |y o
114
ﬂL:;. r r
a = =(uv,),", aHAIOIIMHO a, = (v, ), a.=(v.
m t J L - -
ar0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
x(t) = xg + Voxt
X(t)
0
+
1.1.5

0X

Uy (t) — vg, = const

(t)




1.1.6

1.1.7

0x

const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE!

v (t)=v, +at
a, = const

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

HPII IBILKESHINI B O[THOM HAIIPABICHII IIVIE S =

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Yo °

Q Xo ";—

JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

L




1.1.8

[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

g, =0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

Kpuonunelrinoe npuxenue. J[BuskeHue MatepuaibHOM
TOYKH T10 OKPYKHOCTH.
VrioBas 1 JIMHEWHAs! CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
21

=—=12mv
® = T

2




1.2

2o
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOUKH:

e = = w?R

uc

R
. [lonHoe yckopeHne MaTepHaibHON TOUKH

1.1.9

121

1.2.2

Teépnoe Teno. [locTynarensHoOe 1 BpamareibHOE

JBUKCHUC TBép,[[OFO TCJIa
TMHAMUKA

Nuepumansubie  cuctemMbl  otcuérta. [lepBsiit

Herorona. [Ipuniun otHocuTensHOoCTH [Nanunes

Macca tena. IlnmoTHOCTE BelecTBa:

3aKOH




A

©
I
<I3

1.2.3

Cuna. [IpuHIun cyneprno3unuu Cui:

paBHOJEHCTB

-

F,

aBHOZEHCTB — Fl + F2+- -




1.2.4

Bropoii 3akoH Herorona: s marepuansHoi Touku B UCO

I -

Fl = maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
_—{
Fy Fy
1925 Tpetuii 3akoH HproTOHA 1711 MaTepUaibHbBIX TOYEK:
Fip = =Fp




12

21

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTAKCHUSA MCEKIAY

TOYEYHBIMU MAaCCaMU PaBHBI
mim,

F=6—5

1.2.6




Cuna Tsoxectu. LleHTp TshkecTu Tenna. 3aBUCUMOCTDH CHIIBI
TSDKECTH OT BBICOTBI N HaJ MOBEPXHOCTHIO IJIAHETHI
pagmycom RO:

GMm

M9 = Ry + h)?

mg

R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuna TpeHus MmoKost:
Ep < pN
F

P

AN

UN




Koadduuuent tpenus

[aBienue:
N
P=7s
S
1.2.9
F
1
1.3 CTATHUKA
t
F
MOMEHT CHIIBI OTHOCUTEIHHO OCH BPAIICHHS:
M| = Fl, toe | — mutedo cuier
F
131
F
OTHOCHTEIBHO  OCH, Tmpoxojasmed uepe3 Touky O
NEePICHAUKYISPHO PUCYHKY
1.3.2 Llentp macc tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX




TOYCK:

- myry + myry+...
Tu.M. =
m; + my+...

r
.M
m
1
+
m
2
+
m
1
r




B onHOpOaHOM 1071€ TSKECTH

(g = const)




const)
LHEHTPp MacCC T€JIa COBIIAAAcT C €ro HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

[M;+M, +...=0

1.3.3 .
|F+Fy+...=0
HAHPar##
3akoHn [lackans
1.34
HaBnenue B xuakoctu, nokosiieiics 8 UCO:
P =Dpo +pgh
H#Part#t P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBBITECH
F
HiHPar##H#
1.3.6

Apx




14

HHHPar##
14.1

BBITCCH

€CIIH TeJIO0 U KUAKoCTh nokosarcs B UCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

YcnoBue miaBaHus Tel

3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynbsc MaTepralbHON TOYKU:

p=mv




HNMnynbsc cucteMsl Tei:

- - -

p=pLt+tp2t..

p

p

HHHPartHH !
1.4.2

+




HHHPar##
143

3aKOH U3MCHEHHS U COXpPaHCHUA UMITYJIbCA:

B 1CO

- -

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHemHAt+' -

A(




1BHEIITH

At

2BHENH

At

B UCO , ecnu

Ap = A(py +pp+...) =0




A(

, €CITN

- >

FlBHeLLIH + FZBHemH+- e




1 BHEIITH

2BHEIIH

PeaxkTtiBHOE NBUXKEHHUE

F
\?’Cx‘

HHHPar###

144 PaboTa cuiibl Ha MAJIOM TIEPEMEIIICHHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@

145 D

MOITHOCTE CUJIBI:

€CJIN 3a BpEMA




At

At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOIHOCTD CHJIBI
Ad
P=— =F-p-cosa
'&I Ar—

Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

mv?  p?
Eun = 2 zﬁ
E
2
1.4.6
mv
2
2m
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3aKOH U3MEHEHHUS KWHETUYECKOM SHEPTUU CUCTEMBI

MatepuanbHbix Todek: B MCO AExun = Al + A2 + ...

[ToreHmanbHas SHEprus:

JUIA MOTCHIUAJIBHBIX CHUJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

1morenir

21OTEHI]

AE

MOTEHI]




IToTrenumanpHas YHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EI'IOTeHu = mgh

E
TIOTCHIY
mgh
[TorennmanbHas SHEPTUA YIPYTO 1eHOPMUPOBAHHOTO
TCJa.
5 kx?
noTeHL — 2
E
MOTEHI]
2

kx




1.5

1.4.8

151

3aKOH N3MCHCHHS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/H/I:
Eiex = B + Emre:—m,

B IICO AE,;ex = Ascex HEMOTeHI. CEs
B IICO AE,;x = 0. eCHI Agcex senoresm. cax = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KoneOaHUS ~ MaTepHAIbHOH  TOYKH.
Avmmmtynra u  ¢aza konebanmii. KwuHemarmueckoe
OINMCAHUE:!

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHSI.

JlnHaMu4yecKoe ONKcaHue:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

mw

. 9TO 3HAYHT, YTO




—kx.

DHepreTuyeckoe OIHCaHue (3axkoH COXpPaHEHUs

MEXaHUYECKON IHEPTHUN):

CBsi3p aMIUIMTYIBI KOJICOAHWN CMENICHHS MaTepHaIbHOU
TOYKH C aMIUIMTyJaMU KoieOaHui e€ CKOpOCTH H

YCKOPEHHUSL:

Upe =04, a__ =04

[Tepuon 1 yactoTa KoeOaHU:

r=2_1
® vV

[Tepuon Manbpix CBOOOIHBIX KOJEOAHUN MaTEMaTHYECKOTO

MasiTHUKA!
15.2 i
T=2xn|—
g
[Tepuon cBOOOIHBIX KOeOaHUI NMPYKUHHOTO MAasiTHUKA:
m
T=21n T
Beinyxnennsle  konebanus. Pe3zonanc. Pe3onaHcHas
153
KpuBas
Ilonepeunble w1 mponosibHble  BOJHBL.  CKOpOCTH
pacrpoCTpaHeHus U JUIMHA BOJIHBIL:
154

v
A=vl =—
v




Wutepdepennms u audpaxiyst BOJIH

155

3ByK. CKOpOCTh 3ByKa

MOJIEKVYIJIAAPHAS ©®U3UKA. TEPMOAMHAMUKA

2.1

2.11

MOJIEKYJISIPHAS ®U3UKA

Mopenu cTpoeHuss ra3oB, JKUIKOCTEM W TBEPIBIX TEIL
[Tycth TepmoauHamuueckasi cucreMa (Teno) coctouT u3 N

OZIMHAKOBBIX MOJIEKYJI. Torja KOJu4ecTBO BEIIECTBA
N m

vV=—-=
Ny




rac

N
A
— 4ncio ABorajapo, m — Macca CUCTEMBI (Tena),
u

U

— MOJISIpHAsi Macca BeIlecTBa
2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BsaumoelicTBre 4acTHIL BEIIECTBA
2.14 Huddysus. bpoyHoBckoe ABHKEHHE
2.15 Monens nuaeansHoro raza 8 MKT

216 CBs3b MCXKAY OaBJICHUEM U CpGI[HGfI KHHETHYSCKOMN
BHepFHefI MMOCTYIIATCIIBHOT'O TCIIJIOBOTO JABUXKCHUSA




MOJIEKYJI UJeanbHOro ra3a (ocHoBHoe ypaBuenne MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

riae MO — Macca OJJHOH MOJICKYJIbI,

Tl:V

- KOHICHTpAaud MOJICKYJI

2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBsi3p TeMIlepaTypbl Ta3a CO CpeaHed KHHETUYECKOU
DHEPrue€il IMOCTYNATENbHOIO TEIUIOBOTO JIBMJKEHUS €ro
MOJIEKYJIL:
2.1.8 f 2
— (my 3
& =|—— |==kT
v o2 2
2.19 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMel

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3akoH [lanbToHa JUIs 1aBJICHUS CMECU PAa3PEKEHHBIX Ta30B:

p=p1+p2t..




2.1.12

N3onporeccel B pa3pexeHHOM ras3e ¢ MOCTOSIHHBIM YHCIIOM
MoJieKya N (C MOCTOSITHHBIM KOJIMUYECTBOM BEIECTBA V):
usotepma (T = const): pV = const,

nzoxopa (V = const):

? = const
T
p
const
u3obapa (p = const):
vV
— = const

const




I'paduaeckoe npencraBneHune u3omnporeccoB Ha pV-, pT-u
VT- nuarpamMmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:

pV ;
T = cons

pVv

const

JJI ITIOCTOSHHOI'O KOJIMYECTBA BEILICCTBA V.

HaceilieHHble M HEHACHIILIEHHBIE Imapkbl. KauecTtBeHHas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa

2113 OT TeMmmepaTypbl, HX HE3aBHUCHUMOCTH OT 00BEMa
HACBIIIEHHOIO I1apa
Brnaxxnocts BO3ayxa.
OTHOCHUTENBHAS BIAKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbI].LlHapa(T) B pHaCbI].LlHapa(T)
¢
21.14 =

HachIIIapa




M

M

M

M

mapa

HachlIInapa

mapa

W3meHeHne arperatHblX COCTOSTHUI

BCIICCTBA: UCIIAPCHUC

2.1.15

Y KOHJIEHCAIUs, KUTIEHUE KUJIKOCTH

W3meHeHune arperatHblXx COCTOSIHMM BEIECTBA: IJIABJICHUE
2.1.16

Y KpUCTaJUTA3AIUS
2.1.17 [IpeoOpazoBanme sHEepruu B (ha30BBIX EPEX0aax




2.2

TEPMOJNHAMUNKA

2.2.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2

BuyTtpenussa sHeprus

2.2.3

Temnonepenauya kak crnoco®d M3MEHEHUS BHYTPEHHEH
sHepruu  0e3  coBepuieHHs  paboTel.  KouBekius,

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

2.2.4

KonnuecTBO TEIUIOTEI.
VYV neapHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

CMAT

2.2.5

VY nenbHas TerioTta mapoodpaszoBanus L: Q = Lm.
VY nenpHas TemioTa miasiacHus A Q = Am.

VY aenpHast TEIUIOTA CropaHus Toruea : Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pAV

Bbruncnenne paboTel 1o rpaduky mnpouecca Ha PV-

AuarpaMmme

IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy

12



AU

12

12

(O]

12

Annabara:
Q12 =0= Ay, = (U; — Uy) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MMpONHECChI




[Ipunuune! aeiictBus Ternossix MamuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T — T, T
2.2.10 max N = Ny = —b =] =
T, HaTp T, TP
YpaBHeHHE TEIUIOBOTO OanaHca:
Ql +Qz +Q3+= 0

1

+

2
2211

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuzauuss Tel U €€ NPOSABICHUS. DJIEKTPUUYECKUN
3apsia. JIBa Buaa 3apsiga. DJIeMEHTapHBIN 3JIEKTPUYECKUM

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

3.1.2

B3aumopeiictBue 3apsa10B. Toueunsie 3apsaabl. 3aKOH
Kysnomna:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

IMPOHUITAEMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

3.1.4

Onektpuueckoe mnose. Ero neiictBue Ha 3JIEKTpUYECKHE
3apsiibl

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

. F

qnpo61—1b1171

TIPOOHBIH




ITose Toueunoro 3apsiaa:

. q

E. =k -z
r
k
r
2
q

OTHOPOJHOE TIOJIE:
E = const.




const.

KapruHbl mMHUNM HANPSI)KEHHOCTH ATUX MOJIEH

3.15

[ToTeHIManbHOCTD AIEKTPOCTATUUECKOTO MOJIA.
Pa3zHoCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

a(¢

HOTCHHI/IaJ'II)HaSI OHEPIrusa 3apsga B JJICKTPOCTATHYCCKOM

oJIC:




—AW

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs3b HaHpH)I(éHHOCTI/I OJIs1 U Ppa3HOCTH MOTCHIUATIOB JJIA

OJTHOPOJTHOTO 3JIeKTpocTaThHueckoro moist: U = Ed

3.1.6

[TpuHIUIT Cynepro3uIUK JIEKTPUYECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







ITpoBOHMKY B 3IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPU IIPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH IIPOBOJHHUKA (¢ = CONSt
318 JusnexTpuku B IEKTPOCTATUYECKOM oJe.
o JusnekTpudeckasi IPOHUIIAEMOCTD BEIIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOpA:
c=1
U
C
3.1.9
U




3.1.10

eC

OneKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa:
£gyS
=——=2¢&(y

d

&e

HapaJIJIeJIBHOC COCAMHCHNEC KOHIACHCATOPOB:

q :q1+q2+...,U1 = UZ :""Cr[apaJlJI_C1+C2+"'

o)




napat




[TocnenoBarenbHOE COCIUHEHUE KOHICHCATOPOB:

1 1 1
U=Ui+ U1 =0z =0 =C_1+C_2+.._
nocua




TI0CI




3.1.11

3Hepr1/1;1 3ap51>1<eHHor0 KOHI[eHcaTOpaZ
_qU _CcUu* ¢*
€T 2 2 2

qu




Cu

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

321

3.2.2

Cuiia Toka:

7=2q
[TocTostHHBIM TOK: | = const
Jnst mocTosiHHOTO TOKa ( = It

VY Ci10BUS CYIIECTBOBAHUS JEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3akon Oma aJ1g y4acTKa Iernu:

I=—
R




3.2.4

3.25

DnexTpuueckoe COINPOTUBIICHUE. 3aBUCUMOCTh
COTMPOTHUBIICHUS OJTHOPOAHOTO MPOBOAHUKA OT €r0 JAJTUHBI U

ceucHHs. Y JCIbHOE COITPOTUBJICHHUEC BCUICCTBA.

l
R:pg

Ucrounnku Toka. 3/]C ucTtouHmKa TOKa:

ACTOpOHHI/IXCPIJ'[

q

E =




A

CTOPOHHHUXCHUIT

BuyTpenHee conpoTuBiIeHNE UCTOYHUKA TOKA

3.2.6

3axon OMa A1 TOJTHOM (3aMKHYTOM ) AIIEKTPUYECKOM LIeTu:

E=IR +Ir, orkyna

Rr




3.2.7

HapaJIJIeJIBHoe COCAUHCHUC ITPOBOJIHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1
Ruparn R | Ry

napasut




HOCHCHOB&TCHBHOC COCJUHCHHUEC HpOBOI[HI/IKOB:
U=UuUl+Uz2+..,11=12=..,
RHOCJI = R]_ + R2+ "

IocI




3.2.8

Rt

Pa6ota snekrpuueckoro toka: A = UL,
3akoH J[xoyns — Jlenia:
Q = IRt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t




3.3

3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKA:

Ad
P=— =IU

LY, Ar—d
TennoBast MOIITHOCTH, BBIJIEIISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoOIIHOCTh UICTOYHHKA TOKA:

3.2.10

331

CBOOOJIHbIE ~ HOCHUTENM  DJJEKTPUYECKHX  3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl TPOBOJMMOCTH  TBEPIBIX
METaJJIOB, PaCTBOPOB U PACIIaBOB AJICKTPOJIHUTOB, T'a30B.

ITonynpoBoaHuku. 1101y pOBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

Mexanuyeckoe B3aMMOJECHCTBHE MarHuToB. MarnurHoe
nose. Bektop  marHuTHOM — MHAyKuuMu.  I[IpuHiun

CyHnepro3nauu MaranuTHbIX MOJIEH:

B = B1 +B2+



JlvHMM MHAYKOUMKA MarHutHoro mnonis. KapTtuHa nuHui
WHIYKIUU MArHUTHOT'O noJIA OJIOCOBOTO u

HOILKOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

OmngIT 3pCTez[a. MarauTHoe II0Jie MMPOBOAHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHW MAar"iuTHOrO IoJjd AJJIMHHOTO

3.3.2
OpSMOTO  MPOBOJHMKA W 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJTHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHNE U BEJINYUHA!
F, = IBlsina
F
A
3.3.3
IBlsina

, TJA€ O — YIoJI MCXKY HallpaBJICHUEM ITPOBOAHUKA U BEKTOPOM




3.4

3.34

1

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

[qlvBsina
/1€ 0L — YTroJI MEX/1y BEKTOpaMu

-

v

1

. JIBM>xeHne 3apsKeHHOM YacTHIBI B OJJHOPOJHOM MarHMTHOM
noJie
OJIEKTPOMATHUTHAA MHYKIMA




IToTOoK BEKTOpa MarHUTHOW UHIYKLIMMU:
® = B,S = BScosa

D
B
n
34.1
S
BScosa
7 B
4
G2
34.2 SBnenue anexkTpoMarHuTHON uHAYKIMKU. DJC HHIYyKIMH
3aKoH 3JIeKTpOoMarHuTHON nHaykuun dapanes:
AD
At A
W
\4 D) N
!
O/IC WHAYKIUK B TIPSIMOM TIPOBOTHHUKE JUTHHOM |,
3.4.4

ABMIKYIIEMCA CO CKOPOCTBIO

v




(;li)

)

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

Blvcosa

, TJIe 0. — YyTOJl MeXXAy BeKTopoM B 1 HopMainbio

n

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIH

1




TO

| E; |= Blv
|E
i
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L= d
Iy
L
I
3.4.6
@
, umu @ = LI
Camounnykuus. 9IC caMOMHIAYKIUU:
Al
B EL —H
At
DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM:
347 _ LI

W__
L=




3.5

351

2

LI

SJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHBI

KonebartenbHbiit KOHTYp. CBOOOJIHBIE 3JIEKTPOMATHUTHBIE

KOJ'I663.HI/I$I B UACAJIbHOM KOJ'Ie6aTeJ'II>HOM KOHTypeZ
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyZa

2

LC




3.5.2
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3.54

3.5.5

CBs3p aMIIMTYZABl 3apsja KOHAEHCAaTOpa € aMIUIMTYAO0H
CHWJIbI TOKa MpH  CBOOOAHBIX  BIIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE:
gma:r. =
LY

3aKkoH COXpPaHCHUA SHEPIrUU B HUACAJIbHOM KoJie0aTeIbHOM

KOHTYpE:

BreinyxkaeHHbIE 2TIeKTpOMarHiuTHbIE KoneOanus. Pe3onanc
[lepemennbiii  Tok.  [lpowsBoacTtBo, mepemada U
oTpebIIeHUE 3IIEKTPUUECKON IHEPTUH
2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CBolicTBa QJICKTPOMAriMuTHBIX BOJIH. Bzaumnas

= Cconst.

opucHTaluusl BCKTOPOB B SHCKTPOMaFHI/ITHOf'I BOJIHE B

BaKyyMe:

- -

E1Blc



356 [IIxana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

OIITHUKA

36.1 [IpsamosiMHENHOE PACIPOCTPAHEHHE CBETA B OJHOPOIHOU
cpene. Toueunblid uctouHuk. JIyd cBeta

3aKOHBI OTpaXCHUs CBETA.

a=f

3.6.2

olp

S

3.6.3 [TocTpoenure n300pakeHHI B TUIOCKOM 3€pKajie

3aKOHEBI IIpEIOMJICHUS CBETA.

HpeJIOMJ'IeHI/Ie CBCTa:

nqySina = n,sinf.

3.6.4

sino.

sinp.




AOCOIIIOTHBIH TTOKa3aTellb TIPECIIOMIICHU .
c

Nasc = v

abc

OTHOCUTENBHBIN MOKA3aTENh MPETOMIICHHS:
ng 1M

nOTH
1 V2

OTH




XoJ Ty4deit B Ipu3Me.
Vi =Va, My =T,
CooTHOIIIEHHE YacTOT W COOTHOUIEHHE JUIMH BOJIH TMpU

nepexoae MOHOXPOMATHUUCCKOTO CBETa 4YEpPE3 TIpaHUNY

pasziena AByX ONTHYECKUX CPEII:




3.6.5

ny,<n n,

[lonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHBIA yro IOJIHOTO BHYTPEHHETO OTPayKEHMS:
; 1 n2
Sinayy, = ——=—
Norn n

Sina




Cobuparoiue W paccewBarollve JIUH3bL. TOHKas IUH3A.

DOKYyCHOE PACCTOSTHUE U ONTHYECKAs CUjla TOHKOW JIMH3BI:

1
D==
F
D
3.6.6
F
1
®opmyiia TOHKOM JTMH3bI:
1 4 1 1
d f F
3.6.7




VYBenuuenue, JaBacMoe JIMH30M:

h |fl
'=w="a




If|

d #Tw

AN

F\ h

f

o

B cnyuyae paccenBaroniei JuH3bI:

3.6.8

1
DO = F =—0,
D







3.6.9

3.6.

3.6.11

If|

Xoa iyda, IpOUIEAUIETrO JIMH3Y MO IIPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckoi ocu. IToctpoenue uzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak onthueckuit mpubop. I[maz  kak

OIITHYCCKAasa CUCTCMaA

Untepdepeniuss  ceera.  KorepeHTHblEe  HMCTOYHUKHU.
YcnoBus HaONIOJCHUS MaKCUMyMOB W MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHUHE OT JABYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,£1,+2.+3 _

Y

Judpakuus cpera. JudpakuuoHHas pemeérka. YcioBue
HaAOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHu MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha peméTKy ¢ nmeproaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing



3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 ['unoreza M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®otoHbl. DHeprus HoToHa:
E=hv= he _
=hv=—=pc
E
4.1.2 -




pc

hc

Nmnynsce potona:

©

hv




413

414

®orospdpexr. Omprtet  A.I.  Cronerosa.

dororddekra

VYpaBuenue DiiHureiiHa 11 GoTodddexra:

E¢0T0Ha = ABbixoja + Eyumax

(hoTona

ABBIXO11a
+

KHHMaXxX

rae,

E¢0T0Ha =hv=—,

3aKOHBI




hv

¢oToHa
hv
A
hc
hc
ABbeoga = hv}(p = /1_
Kp
BBIXOZA

Kp




Kp

hc

KHHMax

max

myv

Exm-lmax

_ MV max

=e U3arl




4.2

4.3

eU

3amn

415

421

[laBiieHue ceera.
JlaBneHue  cBeTa  HAa  MOJHOCTBIO  OTPAXKAOIIYIO
IIOBEPXHOCTh M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aroma

4.2.2

[Tocrynarer bopa. M3nmydenue u moriomeHne GOTOHOB TIpH
nepexojie aToMa ¢ OJJHOTO YPOBHS DHEPTHH HA JPYroil:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI 9HEPTHUU aTOMa BOAOpOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsin

saapa. MaccoBoe unciio sijpa. M3oTonsl

4.3.2

PannoakTUBHOCTB.

Anbda-pacma;
A A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,




[TosutponHsIii B-pacnan:
A A 0=
sX—=- Y + je+ v,

M'amma-uznydenue

4.3.3

3aKOH paJIMOaKTHBHOI'O pacraja:

—t

N(t)

[TycTth M — Macca paiMOaKTUBHOTO BelIecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




434 Snepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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