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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHus u Konuenuuu
npenoaaBaHus yaeoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
IPOTPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4e0HOTO TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a/1a4u MPO(PECCUOHAILHON OpHEHTAIINH, HAIIPABJICHO HA CO3/aHHME YCIOBUMN IS
MPOSIBJICHUS] CBOUX MHTEIICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOydJaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHUs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (PM3HMKH Ha YPOBHE CPEIHETO OOIIero 0Opa3oBaHUs: JTUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). Haydno-
METO/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yJbTaTaM OOydYaromuXcsl, OCBOHMBIIHIX
nporpamMmy 1o (U3UKE HA YPOBHE CpeAHEero o0mero oOpa3oBaHus Ha
yriayO0aEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma 1o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca GU3HKHM Ha yriyOon€HHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

coaepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIIEHUS CBOMX pabOUUX MPOrPaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY yUHUTENEH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpEenoAaBaHui0 (U3UKH HAa YriIyOJEHHOM ypOBHE NpPU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

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

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

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
INPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. g ¢usmku peanuzanus 3THUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrmyOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKkTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM mJ1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHallbHO-
TEXHUYECKOMY OOCCIECUCHHIO y4eOHOTO Tpolecca Kype (U3UKUA YTiTyOJIEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIero 00pa3oBaHUs JOJIKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpalMoHHOEe  000OpyAoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMSI  WM3Y4YaeMbIX  SIBIEHHA ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4aloumxcs K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOLIUM SIBICHUSM;

(bopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHS KAK pE3yJbTaTa U3yYEHHUsS OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC WU JUIsI TMPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLIUX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM yCJIOBHSM 3aJladyd, B TOM 4YHCJIE 3a]ad
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUEeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  MHGOpMaIKH,
OINPENENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne cuiibl TOKa M HanOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



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

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

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

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

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

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

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€éTdyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmWkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

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

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

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne mpouecca yCTAHOBJIEHMS TEIUIOBOIO PAaBHOBECHS IIPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



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

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpakK€HUE JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

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

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

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

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

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpAaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yACNIbHBIX TEINIOEMKOCTEN BELIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

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

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

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

M3ydeHne CBONCTB HACBIILIEHHBIX I1aPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYeCKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

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

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJsA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUHMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

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

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHusi TOKa B LEMU, COACPIKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toxu ¢ pazniuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

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

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBass TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



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

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

TI'eozpaghua: B1axxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMArHETHKH.



TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUEC TIIPOHCCCHI: IIPHUMCHCHUC

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

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

KaptrHa nuHUN MarHMTHOM MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

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

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

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

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

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

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

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

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

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

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

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

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

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3anusl, MHTeppepeHus u audpakuus.

[Ikana 37€KTpOMarHUTHLIX BOJH. IIprMeHeHne 371eKTpOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEHHa, TeraedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yJbTpa3ByKa U €ro MIPpUMEHEHUE.

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

HccnenoBaHnre  CBOMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3kcnepumenm, 1ab6opamopusie padomaol, nPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

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

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM

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

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



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

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mmepbl 00JacTH JIOKAJIM3alMu JABWXKYyILIeHcs vactulbl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

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

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpany U UCCIIEIOBAHUS DIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TritooHHas MOJENb apPOHOB.

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



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

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

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

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



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

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeameTHbie CBA3M.

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

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBas JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas IHArHOCTUKAa B TEXHHKE,



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



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

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

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

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILECTBJIATh  ITO3HABATENIBHYIO  JESATENbHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

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

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

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

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIarAFOITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

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

[MPEJAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH Mojeie (U3UYecCKux Tel U
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHMIlbl, OOJACTH) MHPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3Ys] OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIbHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYyJIbCA U MEXAHUYECKOU
DHEPruH, CBSI3b Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCJIOBHSI pPAaBHOBECHS TBEPAOrO TeEla), MPU OSTOM HCHOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIUeN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT >3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

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

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbie pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKOM  JEATETbHOCTA 4YeJOoBeKa U JaJIbHEHIEeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GyHKIWN (pu3mdeckoit Teopuu —
ANEKTPOAMHAMUKH, CHEIUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHUE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJieOaTenbHbIN KOHTYD, TOHKAS JIMH3a, MOJIENIC aToMa, aTOMHOTO Si7jpa |
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



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

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjaep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  y4deOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemarth KayecTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, A TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLNK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodhecCHOHANbHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ IIO3HAHUSI ITIPUPO/IbI
1.1 Hayunblii MeTOT TO3HAHUSI TPUPOIBI 6 bubmorexa HOK
' Y s PHPOA https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2.2 Hlusamuia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratnka TBEpAOrO TENA > https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.4 1 1
3aKOHBI COXPAHECHHS B MEXAHUKE 0 hitps-//m.cdsoo.ru/fl6b68d7
Hroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
. bubnuotexa [JOK
3.1 O 15 1
CHOBBI MOJIEKYJIIPHOKHHETHIECKON TEOpUHU hitps://m.cdsoo.r/f16b68d7
bu6mmorexa [IOK
32 Tepmoannamuka. TeroBble MallIMHbI 20 1 hitps-//m.cdsoo.ru/fl6b68d7
3.3 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 1 bubnuotexa [JOK



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

IIEPEXOIbI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 24
IEKTPHICCKOE HHOTe https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.2 I1 i i 24
OCTOSTHHBIN AJICKTPUIECCKHUI TOK https://im.edsoo.r/Fl6b68d7
bu6mmoreka [IOK
43 Torat B pasmirHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3zaen 5. DU3NYECKUN TIPAKTUKYM
. bubnuorexa [JOK
> DH3MICCKHI HPAKTHKYM e o https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
P 1
S3CPBIOS BpEMA 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pazgen 1. JJIEKTPOJAUHAMMUKA
1.1 MaruuTtHoe noJse 14 bubmmorexa [IOK
https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
1.2 2 13 1
FICKTPOMATHHTHA HHAY KIS https://m.edsoo.ru/39859¢f1
Hroro no pasaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KojieOaHus 10 bubmorexa HOK
https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.2 1
ONeKTpOMarHUTHbHIE KOJIEOaHUs 5 https://m.edsoo.ru/39859¢f1
)3 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Ok https://m.edsoo.ru/39859f1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosrel CTO

Hroro no paszneny

5

1

bubmuorexa [JOK
https://m.edso00.ru/39859¢f1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckyasapHo-BoJIHOBOH IyalIn3M 15 bubmorexa HOK
) PIYCKYJIAp oy https://m.edsoo.ru/39859¢f1
bubmuoreka [JOK
4.2 D 5
H3HKa aToMa https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
’ YacTHI] https://m.eds00.ru/39859¢f1
Utoro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
A 12
5 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU https://m.cdsoo.r/39859f1
Hroro no pazneny 12
Pa3znen 6. PUSHYECKHM TIPAKTUKYM
bubmuoreka [JOK
A o i 1 1
6 MSHHACCII NpaKTHiyM 6 6 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 16
Paznen 7. OBGOBHIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.eds00.ru/39859¢f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
P 1
SIEPBHOC BpEMA 0 https://m.edso00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
| ®dusnka — pyHIaMEHTAIbHAS HayKa O 1 bubnmnoreka HOK
npuponae https://m.edsoo.ru/1beef346
) Hayunblii MeTO O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
P P P bubnunoreka LIOK
3 no3Hanus npupoasl. Habmonenue u 1
https://m.edsoo0.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX | bubanorexa [JOK
BEJIUYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1 brbmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B HOpMUPOBAHUH | bubmmnoreka HOK
COBPEMEHHOMN HAYyYHON KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUYECKOU JIEATEIbHOCTH JIIOIEU
Mexanunyeckoe aBuxeHue. Cucrema
7 orcuetra. OTHOCUTEIBHOCTD | but6mmorekxa [IOK
MEXaHMYECKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHast 3a/1a4l MEXaHUKHU
8 Paanyc-BekTop MarepraibHON TOYKH, 1 bubnuotexa [JOK



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

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IIPpOCKIMHU HA OCH KOOpJAUHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

) PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKECHHUS

10 CroxxeHue nepeMeIieHnii 1 CKopocTeil. bubnmnoreka HOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BH>KEHHE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHHUE C https://m.eds00.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHETHOTO JBHXKCHUS C buGnuorexa [IOK

https://m.edso00.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduku

14 JBm>xeHue tesna, OpOIIEHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneiinoe nBuxeHue. /[puxenne
110 OKPYKHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopocts. [lepron u yacrora. bubmmorexa [TOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHUE
16 KoHnTtponbnast pabota mo teme bubmmorexa [OK

https://m.edsoo.ru/1242132¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kuuemartuka"

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6nmmoreka [IOK

17
[Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYOIIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictue Ten. Tperuiil 3akoH bubnunoreka LIOK
Hsrorona https://m.edsoo.ru/57dbas05
[Ipunnun cyneprio3unuu cui. Pemenne
20 3ap anLa 1§ };/IMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.edsoo.ru/bdf997fh
Herorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 2 BI/IBaJIeHTIfOCTI) rPaBUTALMOHHOM U bubmmorexa [TOK
K
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
) Cuita TSKEeCTU U yCKOPEHUE bubmmoreka [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/22757£26
JIB>xeHne HeOeCHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bubmmoreka IIOK
. I'yka. B
24 Cuua ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84
Cua tpenust. [Ipupoaa v BUABI CHIT bubnmnorexa [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1£a86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPE/BI https://m.edsoo.ru/2cb29676
%6 Jasnenue. 'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarenbHOE U BpalarejibHOE bubnmoreka [JOK
JIBH>KEHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CiioxeHue cuil, MPUIOKEHHBIX K
9 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYciioBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBeCHs
bubmuoreka [IOK
30 Pemterre 3azat https://m.edsoo.ru/dc1caac0
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Tunamuka. CtaTuka TBep0oTo Tema" https://m.edsoo.ru/9f5a574c
HNMnynbsc MaTepralibHOM TOYKH,
CHUCTEMbI MaTepHaJIbHbIX TOUYEK. LleHTp bubmmoreka [JOK
32
MAacc CUCTEMbI MaTepUAIbHBIX TOYEK. https://m.eds00.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cumbl 1 13MEHEHUE UMITYJIbCa
33 Tena.y3aI<0H COXpaHEeHUs I/IMHyJ'ILC}EIL bubamorexa LOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITysibca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHUn bubmmnoreka HOK
MOMEHTA UMITYJIbCa B IIEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
39 Penterme saza https://m.edso00.ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM but6mmoreka [IOK

nepemernieHnu. ['papuueckoe

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

Kunernueckas sneprus. Teopema o6

N bub6nmoreka [IOK
37 W3MEHEHUU KUHETUYECKOU SHEPTUU
. https://m.edsoo.ru/9a5e2e74
MaTepUalbHOU TOUKU
IToTennuanbHbIE ¥ HENMOTEHIIHAJIbHBIE
38 cuibl. [loTennuanesHas >Heprusa. Bropas Bubmaorexa ITOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
TpeTbst KocMuueckas ckopocThb. CBs3b
paboThl HEMOTEHITMAIBHBIX CHII C
. bubnuoreka [{OK
39 M3MEHEHUEM MEXaHUYECKOW SHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON YHEPTrUun
YHupyrue u Heynpyrue CTOJIKHOBEHUS.
40 Yy E]ZHGHI/I@ Bey Hp}J,'IJ'II/I U1 UAcaabHON buGnuorexa [IOK
p pHy https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTpoabHas pabora o Teme "3akoHbI bubmmnoreka HOK
COXPAHEHHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3suTne npencraBiieHuid 0 IpUpoJIe
P PP bubnuoreka [{OK
42 Ter1oTel. OcHoBHBIE monokeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddys3usa. bpoyHoBCKOe NBUKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEpAbIX Tel. XapakTep ABMKECHUS U bubnuorexa [IOK
p L P p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBHUS YaCTHII BEIIECTBA
Macca 1 pa3Mepsl MOJIEKYJT (ATOMOB).
PasMep ya( ) Bu6nnorexa [IOK
44 Konnuectso BemtectBa. IlocTostHHAas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBeCHE. bubnuotexa [JOK
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[lIkana [enbcust

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

46 Pemienue 3anau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bubnuorexa [{OK
47 Wneanpupiii ra3. I'a3oBbie 3aKOHEI hitps://m.cdsoo.ru/l deb2367
43 VpaBuenne MenneneeBa-Kianeiipona. bubmmoreka [JOK
Pemenue 3agaa https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnmnoreka HOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3omporeccsl B U1€aIbHOM I'a3e C bubmmoreka [JOK
MOCTOSTHHBIM KOJMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom 5130TepMa, H30X0pa, bubmmorexa [IOK
https://m.edsoo.ru/1344327b
n3zobapa
52 OcHoBHoe ypaBHeHue MKT bubmmorexa LIOK
https://m.edso0.ru/c8094721
53 Pemenue 3amau bubmotexa HOK
https://m.edso00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpPEIHEN KUHETUYECKOHN SHEpruen https://m.edsoo.ru/c38af875
MOCTYMATEIbHOIO TEMJIOBOTO JIBHKEHHS
e€ JacTull
55 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI bubmmoreka IIOK
o Teme "OcHoBel MKT" https://m.edsoo0.ru/09d12£d8
56 KonTtponbHas padora o teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnorexa [JOK
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BHEIIHUX ycnoBuid uist T/ cucremsl.
BHeliHue U BHyTpEHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bubnunoreka LIOK

58 Camonpou3sBoibHas penaakcamus T
P P ! 4 https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopaenb ujieaIbHOTO Ta3a B
bubnunoreka LIOK
59 TepMOJAMHAMUKE. Y CTIOBUS
. https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJIEIIN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHENH SHEPTUU
61 OJHOATOMHOI'O HJCaIbHOIO rasa. bu6nunorexa LIOK
KBasucratnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/acScacl5
MPOLIECCHI
DnemeHTapHas paboTa B
6 TepMOoJuHaMUKe. Beruncienue paboTsl bubmmoteka IIOK
1o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHeH 3Hepruu T/l cuctemsl 6e3 bubmorexa HOK
yIP p https://m.edsoo.ru/3d734561
COBepILEHHs pabOThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y aeabHas U MOJIIpHas

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

66 Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
Terionepeaaye https://m.edsoo.ru/1dbSad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nunorexa LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 ME€pbl U3BMEHEHHSI BHYTPEHHEH SHEPTUU bubmmorexa [IOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6moreka [JOK
nporeccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHCTBUS TEITIOBBIX bubnuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansnoe 3HaueHue KITJ. [{ukn bubnnorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
2 Pemerue 3anau https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKUE aCTIEKThI
7 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIICH. bu6mmoreka IIOK
TeroBoe 3arpsA3HEHUE OKPYKAIOLEH https://m.edsoo.ru/9867aaa7
cpenbl
bubmmoteka IIOK
7 Pemerite aga https://m.edsoo.ru/c8c¢70432
O6o6mef‘me M CUCTEMATHU3AINs 3HAHUHA BuGorexa LOK
75 o reme "TepmonnHamuka. Teruiosbie

MAaIIHb"

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

bubnunorexa LIOK

76
"Tepmoaunamuka. TernnoBbeie ManuHb!" https://m.edsoo.ru/1b6e26¢5
[TapooOpazoBanue u KOHICHCALIHSL.
Bbubnuoreka LIOK
77 Hcnapenue u kurieHue. Y aenbHas 1
TeNnoTa NapoobpasoBaHHs https://m.edsoo.ru/6f8¢6777
HacpllieHHble 1 HEHACHIIIIEHHBIE TIAPhI.
KauecTBeHHasT 3aBUCUMOCTE IJIOTHOCTH
Y JIaBJICHUS HACBIILIEHHOTO Mapa ot
Bbubnuoreka LIOK
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT a
0BbEMA HACHITIHHOTO Mapa https://m.edsoo.ru/f5¢17d02
3aBUCUMOCTh TEMITEPATyPbl KUTICHUS OT
JaBJIICHUS B )KUIKOCTH
79 BnaxHocTs Bo3yxa. AOCOMIOTHAS U bubnnoreka [JOK
OTHOCHTEIIbHAA BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubmuoreka [{OK
80 Pemenne 3amau
A https://m.edsoo.ru/18¢95f13
TBépnoe teno. Kpucrammueckue n BuG OK
o HOJINOTEKA
81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB 1
https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
[1naBneHue u KpucTain3aIus.
bubnuoreka IIOK
82 Y enpHas TeNI0Ta IUIaBICHUS. 1
Cv6 https://m.edsoo.ru/6ee91e9f
yonumanus
Hedopmaruu TBEpAOTO TENA.
bubnuoreka IIOK
83 Pactsxkenue u cxxarue. Cnpur. Moayib httos://m.ed 3 /dalaabl0
o PS://m.edsoo.ru/dalaa
IOnra. Ilpenen ynpyrux nedhopmanuii
TennoBoe pacmIMpeHne KUIKOCTEN U BuG OK
i HOIHMOTEKA
84 TBEPABIX TeN. AHTAPMOHHU3M TETJIOBBIX 1

KOoJIEOAHMI YacTHI] BEIlECTBA

https://m.edsoo.ru/7ba5edf2
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[IpeobpazoBanue sHepruu B (ha30BBIX

bubnunorexa LIOK

85
rnepexoaax https://m.eds00.ru/97a0672f

bubnunoreka LIOK

86 VpaBHeHHE TEILIOBOrO OajaHca

PaBHEHHE TEILIOBOT H https://m.edsoo.ru/ab1521{b
bubnunoreka LIOK

87 Pemenue

HICHHE saat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspuele spinenus. JlaBnenue noj Bu6muotexa [JOK
HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42{1{97
)kunkoctu. Popmyiia Jlartaca
O0001Ienne U cucTEMaTH3alNs 3HAHUN

" bubnuorexa [{OK
&9 10 TeMe "ArperaTHble COCTOSIHUS
" https://m.edsoo.ru/0b52575¢
BeliecTBa. Pa3oBbie MEPEX0IbI
KonTtponpsHast pabora o Teme
90 "ArperaTHbl€ COCTOSIHMS BEILIECTBA bubnmorexa [IOK
p | ' https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOABI
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH
DJIeMEeHTapHBINA IEKTPUIECKUN 3aps.

92 3aKoH coxp aHeHUS 3m1:I<T I/Iqecxorl(j) bubnmorexa [IOK

P p https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopericteue 3apsnoB. Toueunbie bubmmoteka IIOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

but6mmorekxa [IOK

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

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

bubnunorexa LIOK

95
JIIEKTPUUECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsz. Jlunuu bubnuoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIEKTPUUYECKOE T10J1€
I[MorennumaabHOCTE

97 JIEKTPOCTATUYECKOTO 1ouisl. PasHOCTh bubmmorexa [JOK

p ' https://m.edso0o.ru/80021447
MOTEHIIUAIIOB U HANPSKEHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [IOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJISL U

99 A3HOCTHU MMOTEHUUAIOB JJIs bubmorexa LIOK
P HAATIOE https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [punnun cyneprno3zunuu Bbu6moreka [JOK
ANEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4abe

bubnnorexa [JOK

101 Pemenue 3agau 4

https://m.edso00.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEpHO 3apsHKEHHOTO 1O

103 00Bpémy mapa. [lone paBHOMEPHO bubmmorexa [TOK

y E) ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 3IIEKTPOCTATHYECKOM bu6muoreka [JOK
1oJie. Y CI0BUE PAaBHOBECHUS 3apsAI0B https://m.edsoo.ru/32405¢eab

105 JIMdeKTpUKY U MOJTYIIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebabs



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpnencarop. D1neKkTpoéMKOCTh

106 KOHIeHcaTopa. DIEKTPOEMKOCTD bubmorexa OK
g pa- P hitps://m.edsoo.ru/845b4£73
MIJIOCKOTO KOHACHCaTopa
107 [TapamnensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHASHcaTopa bubmorexa OK
p P A p https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBuKkeHue 3apsyKEHHOW 4acTULIbI B Bbu6moteka [JOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
113 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubnunoreka LIOK
1o Teme "DneKkTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonTponbHas pabora no teme bubnmnoreka HOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocToSHHBIN TOK. Y CIIOBUSI
115 CYIIIECTBOBAHUS IIOCTOSIHHOTO bubmmorexa [TOK
ym https://m.edsoo.ru/233311b5
AIEKTPUIECKOTO TOKA
bubnmorexa LIOK
116 Hcrounuku Toka. Hanpsoxenue u DJ1C
P A https://m.edsoo.ru/0839al15
117 3akoH OMa 71 yJacTKa LEnu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

JJIMHBI ¥ TUIOAAHN MOIMIECPEUYHOTO
CCUCHUA

Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

bu6nmmoreka [IOK

119
Pemenune 3amau https://m.edso00.ru/437{8300
120 ITocnenoBarenbHOE, MApAIIEIBHOE, bu6nunorexa LIOK
CMENIaHHOE COEIMHEHNE TPOBOTHUKOB https://m.edsoo.ru/236f7¢07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubnunoreka LIOK
122 P
CHICHHE Sajtad https://m.edsoo.ru/3881b469
123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5¢
bubnuoreka [{OK
124 P
CHICHHE 33/t https://m.eds00.ru/6761bf0Of
MOITHOCTP JEKTPUUYECKOTO TOKA.
125 TemnmoBas MOIIHOCTG, BRIACIICMAs Ha bubmmorexa [OK
H > BRUL https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 P
CHICHHE 3a/ad https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONPOTUBIIEHUE bubnnorexa [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa A1 OJTHOM (3aMKHYTOI) bubmuoreka [IOK
JJIEKTPUYECKOU LIETIH https://m.edsoo.ru/22140fb
bubmmoteka IIOK
129 P
CHICHHE a1 https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OHIHOCTD HCTORHIKA TOka https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanmne bubnmnorexa [JOK
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https://m.edsoo.ru/54615632

132 Kongencarop B nenu noCTOSSHHOTO TOKa bubmorexa HOK
A PEI https://m.edsoo.ru/35368f3¢
bu6nmorexa [IOK
133 Pemenue
HICHHE saat https://m.edsoo.ru/4410cef0
134 Pemenue 3amad o teme "IlocTOSTHHBII bubnunorexa LIOK
3IEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [IOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [IOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O0o001eHre U cucTeMaTr3aus 3HaHUH
137 1o Teme "I1oCTOSIHHBIN AIEKTPHUUICCKUM bubmorexa [OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponpsHast pabora o Teme Bbu6moteka [JOK
"ITocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpuyecKasi MpoOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DIICKTPUUCCKUI bubmorexa HOK
P B ’ P https://m.edsoo.ru/da794295
TOK B MeTayiax. CBEpXMpOBOAUMOCTD
DJIEKTPUUYECKHI TOK B pacTBOpax u
140 acIiaBax dJICKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edsoo0.ru/4b423491
@apanes U1 JIEKTPOIU3a
bubnmorexa LIOK
141 DJIeKTpUUYECKui TOK B razax. [1nazma
P https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MOJIYITPpOBOIHUKAX

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

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCcKui MPaKTUKYM 110 TEME
"M3MepeHune Cuiibl TOKa U HapsHKEHUs
B L[ENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C LU(POBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHUs] PU3NUECKUX BEITHMUUH MIPH
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

bubnunoreka LIOK
https://m.edso00.ru/83622200

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

146

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

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

147

Ou3nyeckuil MPakTUKYM 0 TeME
"N3mepeHue yCKOpeHHusl Ipu
PSIMOJTMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUHU M0 HAKJIOHHOW IJI0CKOCTH"
unn "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpEMEHH MPU PABHOYCKOPEHHOM
IBHKeHUH"

bubmmoreka IIOK
https://m.eds00.ru/6960b6ef

148

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsl CBOOOTHOTO
naaeHus" win "V3ydenue nBUKEHUS
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

bubmmoteka IIOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHUS Tela 1o
OKPY’KHOCTH C IOCTOSIHHOM IO MOJTYJIFO

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

150

151

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

Ou3nyecKkuil MPakTUKYM 0 TeME
"UccneqoBanue 3aBUCUMOCTU CHUJI
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3MHOBOM 00pasIle, OT UX
nepopmanun” wim "M3ydenne
JIBUDKEHUS CUCTEMBI TEJI, CBS3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epe3 JIErKUU
0710K"

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

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

153

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3(pPuIrieHTa
3aBucumoctd Frp(N)" niu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH € IIEPEMEHHBIM
KO3 PHUIHEHTOM TpeHHs" HIu
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHueM"

Pu3NYeCKuil TPAKTUKYM 110 TEME

bubmmoreka IIOK
https://m.edso0o0.ru/b83b1607

bubmmoreka [IOK
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156

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

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenune umnyiibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHIIbI"
unu "HccnenoBanue coxpaHeHus
UMITYJIbCa IPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY ITyTH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" wiu
"M3y4eHne n30XO0pHOro mporuecca' uin
"N3yuenue nzobapHOro mpoiecca’ win
"[IpoBepka ypaBHEHUS COCTOSHUS"
Pu3nUeCKUu IPAKTUKYM 110 TEME
"N3mepenue yaenpHoH TernaoéMkoctu"
i "HccnenoBanue mporecca

https://m.edsoo.ru/4a04{4{7

bubnunoreka LIOK
https://m.edsoo.ru/8561fb28e

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

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

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

DuU3nYeCKui MPaAKTUKYM 110 TEME
"N3y4yeHre 3aKOHOMEPHOCTEI
HCTIApEeHUS KUJKOCTER" i
"N3mepeHue yaenbHOM TeIIOThI
riaBiaeHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"H3mepenune abCONMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MaccChl MapoB B
nomMemenun". Mamepenue

K03 puImeHTa NTOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6bla23b5

158

159

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
M3IIy4eHHs CBETOANOAa" UIn
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepKalleil KoHIeHcaTop" Win
"Pacmipenienenue pasHocTu
MOTEHLNAJIOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMeNIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

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

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

bubnuoreka [{OK

160
3aBUCHUMOCTH COMPOTUBIICHUS https://m.eds00.1ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPaTyphl" Win
"CHsTHE BOJNBT-aMIIEPHON
XapaKTEePUCTUKU Juoaa"
PesepBurnlii ypok. O000111€HIE U
P 7P . bubmuoreka [IOK
161 CHCTEeMaTU3alMs 3HaHUH 110 TeMe
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBubIil ypok. O6001IEHNE 1
162 CI/ICTEMaTmZIle;I 3HAHUH 10 TEME bubnmorera OK
" " https://m.eds00.ru/3149956b
JnHamMuka
Pesepenbriit ypok. O6001menne u
P P . bubmmoteka IIOK
163 CHCTeMaTH3aIlus 3HAHUH 110 TeMe
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
Pesepenbrit ypok. O6001meHne u
P P . bubnuoreka [{OK
164 CHCTEeMaTH3alMs 3HaHUH 110 TeMe
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHEHHS B MEXaHUKE
PesepBHelit ypok. O000IeHHE U
165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKON
teopun"

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

. bubnuorexa [IOK
166 CHUCTEMAaTH3als 3HAHUH 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbeie ManuHb!"
PesepBueiit ypok. O000mIeHNE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeME | bu6nunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie epexo b
PesepBueiil ypok. O0001EeHE U
P P ill bu6nmoreka IIOK
168 CUCTEMATHU3AINA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DneKTpruYecKoe mosie
PesepBurblii ypok. O000111€HIE U
P 7P 111 bubnuoreka [{OK
169 CHUCTEMaTH3alMs 3HAHUH 10 TEME 1
. . https://m.edsoo.ru/3cae6dal
"TlocTosHHBIN 31eKTpUYeCcKuil TOK"
PesepBurblii ypok. O000111€HIE U
P 7P 111 " bubmmoreka [JOK
170 cucreMarusanys 3HaHui o treme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kontpoabusie IIpakTnuyeckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
BzaumMoeiicTBrEe TOCTOSHHBIX
bu6nmorexa [IOK
1 MarHuTOB ¥ TPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MaruuTHOM HHAYKIIUH.
2 ITpun pI/Il'I CYIIEPIIO3H I/IZ MarHUTHBIX 1 bubmorexa LIOK
p ULI ynep H . https://m.edsoo.ru/4clabcecb
nosiei. JIMnHuM MarHUTHOM MHAYKIIMHU
3 MarnuTtHOe 1oJie TPOBOIHUKA C | bubmmoreka [JOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIeHUE U | bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 Pemenue 3agau 1
a https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. | bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBHKEHHUE 3apsSKECHHOU | bubmmnoreka HOK
YaCTULBI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
but6mmorekxa [IOK
8 Pemenne 3amau 1
a https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel JlopeHiia 1 nGmroTexa O

https://m.edsoo.ru/d518be4b
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bubnunoreka LIOK

10 Pemenue
HICHHE saat https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppomMarHeTuku, napa- u bubmorexa [IOK
PP > ap https://m.edsoo.ru/30R9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
mose" https://m.edso0o.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
moje" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 nHAyKIMU. [I0TOK BEeKTOpa MarHUTHOM bubmorexa [IOK
AYRUHH. P https://m.edsoo.ru/b3efalcl
UHIYKIHH
bubnunoreka LIOK
16
I/IC munyKum https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoteka [IOK
dyxko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS bubmuoreka [IOK
NPOBOJAHUKAX https://m.eds00.ru/0235¢c02
bubmmoreka IIOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 IT J
pasuio Sea https://m.edso0.ru/bbc22726
22 WNunyxtuBHOCTB. KaTymika bubmuoteka [IOK
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HHAYKTHBHOCTHU B LCTIU ITOCTOAHHOI'O

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

TOKa
” SBnenue camounaykuuu. J/C bubmuorexa [JOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60cal
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOadl1
bubnunoreka LIOK
25 Pemenne 3amau
A https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
7 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexTpoauHaMuka" https://m.eds00.ru/8ae09b98
Konebarenpnas cucrema. CBoOOIHBIE
bubnuoreka [{OK
28 KoJjeOaHus. ['apMoHUYEeCKre
https://m.edsoo.ru/7c1db385
KOJIEOAHUS
79 KunemaTtnyeckoe U TMHAMUYECKOE bubnuorexa [{OK
OIMCAaHUE KOJIEOATENBHBIX IBHKEHUI https://m.edsoo.ru/87¢e9498
DHepreTuveckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHUYECKHUX KOJICOaHUH U3 UX bubmorexa HOK
p https://m.edsoo0.ru/e3¢99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITHCaHHUS
bubmmoteka IIOK
31 AmiumiTyna u ¢aza KojieOaHui
YA b https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
10 [lepron ManbIx cBOOOAHBIX bu6muoreka [JOK

K0e0aHnil MaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX

https://m.eds00.ru/e0399319
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KoJie0aHui MPY>KMHHOTO MasiTHUKA

13 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6nmoreka IIOK
34 A €0
BTOKOJIChATHA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koH(pepennus "MexaHndecKue
36 K(f)ne6aHI/I:1b BpM ;ILIKaJILHLIX bubmorexa HOK
Y https://m.edsoo.ru/Sef587be
MHCTPYMEHTaX
O0001IeHNE U CHCTEMATH3AINS
. " bubnuorexa [JOK
37 3HaHUU 110 TeMe "MexaHndeckue
" https://m.edsoo.ru/eb84182f
KoaeOaHus
38 DNEKTPOMArHUTHBIE KOJICOAHMS. bubnnoreka [JOK
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIUTUTY OB
39 3a 1:1 : KOHJIEHcaTopa C aMILIUT ()y; bubnuorexa [IOK
pAA g p A https://m.edso0.ru/09319af1
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
yraio P bubmuoreka [{OK
41 KoJjebanus. BeIHy K 1eHHbIE
https://m.edso00.ru/5¢668619
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
IIepemennslit TOK. Pe3ucrop u
42 KOHJAEHCATOP B IIENH IIEPEMEHHOT'O bubnuorexa [IOK
g p B p https://m.edsoo.ru/84836152
TOKa
43 Karyuika "HIyKTUBHOCTH B II€NH bubnmnorexa [JOK
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https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM e

bu6nmoreka IIOK

44
TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MouHOCTh MEPEMEHHOTO TOKA.
45 AMIUTUTYTHOE U OEUCTBVYIOIIEE buGnuorexa [IOK
A a yrom https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS
46 Pe3oHaHC B 271€KTpUUECKOH LIEITN buGnuorexa [IOK
p H https://m.eds00.ru/087506df
47 Pemienne 3agau bubmmorexa [OK
https://m.edsoo.ru/al6836a4
Uneansupni Tpancdopmatop.
48 ITpousso CTBE ne(be paqa Hp buGnuorexa LIOK
p a - TTEpeAl " https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE DIICKTPOIHEPTUU.
49 Kp JBETYpa chonbaolfaHHﬂp buGnuorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
JKU3HU
bubmmoreka IIOK
50 Pemenue 3agau
a https://m.edsoo.ru/ee6677ed
bubnmorexa LIOK
51 Pemenue 3agau
a https://m.edsoo.ru/7cab5918
O000I11IeHNE U CUCTEMATU3AIHS
52 3HAHUU 110 TeMe "DIeKTPOMarHuTHEIE bubnuorexa [IOK
" p https://m.edso0.ru/401024a9
KOJIeOaHus
53 MexaHn4ecKue BOJHBI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJTH bubnuotexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEpUCTUKH 3BYKa bubmmorexa LIOK
Y. AGPAKIEP Y https://m.edsoo.ru/138b6£09
56 Wndpa3syk u ynprpassyk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.eds00.ru/7380038f
bu6nunorexa LIOK
57 P
clieHie sajad https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bubnmoreka [JOK
N3nydeHue 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 31eKTPOMAarHUTHBIX bubmmorexa [IOK
P P https://m.edsoo.ru/49be1{9e
BOJIH B TEXHUKE U OBITY
[IpuHUUIIBI paTIUOCB3U U
61 TeJIeBUIeHNA. Pagnonokamus. bubnunoreka LIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9196{118
OKPY’KaOIIeH cpeibl
6 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BoiHBI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacupocTpaHEeHHUsI CBETa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHUE
64 3aKOHA MPSIMOJIMHENHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBeTa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubnuorexa [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
otpaxenue. [IpenenbHblid yroi
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67 3aKOHOB OTpaxke eJIOMJIE
HOB OTPAXCHIA 1 NPETOMICHIA hitps://m.eds0o.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepeust
N bu6nmoreka IIOK
68 cBeta. CI0KHBIA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
OIITHYECKas CUjla JIMH3bI https://m.eds00.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmorexa [JOK
HUX cucTeMax. YBeJIMYCHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, IMOIYUYAEMBIX C bubnnorexa [IOK
P > 10Ty hitps://m.eds0o.ru/5a868£09
IIOMOIIIBIO JTUH3
bubnmorexa LIOK
72 I'na3 xak omrudeckas cucreMa
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. ITpenensl
73 o I/IMGHI/IMOJ;[TI/I FGEMGT NUECKOU bubnmorexa [IOK
P P https://m.edsoo.ru/cd174al0
OIITUKHU
74 CKOpOCTh CBETA U METOBI €€ bubnnorexa [JOK
U3MEpEHUst https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75 HUCcIepcus cBeTa
A p https://m.edsoo.ru/lel6¢ccbe
b K
76 WnTepdepennus ceera nomotexa O

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

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
78 Petteitte safa https://m.edsogru/3061deZb
bubnuorexa [{OK
7 Hpumenerne uiTepgeperiin https://m.edsogru/668edbc8
bubnnorexa [IOK
80 Jludppaxuus csera https://m.edsoclfru/ 12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubnnorexa [JOK
82 Pemenne sana- https://m.edsofru/d58c41 la
23 [TonepeyHOCTH CBETOBBIX BOJIH. bu6mmoteka [JOK
[Tonsipuzanus ceeta https://m.edsoo.ru/e9890fe9
84 Pemenne 3amau bubmorexa [IOK
https://m.edsoo.ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubamorexa LOK
https://m.edso00.ru/0b36363d
26 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHuH mo teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTponbHas padora no teme bubmuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1Ibl TPUMEHUMOCTH
28 KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIIBHOCTH
89 IToctynatel cnennaibHON TEOPUU bubnmnorexa [JOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56105¢cb

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

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1JIeHne BpPEMEHH U COKpAIlEHUE
JUTUHBI
91 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnoreka HOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HMMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbI bubmorexa HOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
bubmuoreka [IOK
93 PaBHOBecHOE TeIIOBOE U3ITyUYCHHE
https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
94 3 B
AKOM CMEHICHITT BHHA https://m.edsoo.ru/1¢5{f752
95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96 C)
HEPIA 1 HMITYTC QOTOHa https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTo A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
" " bubmuoreka [IOK
98 dotoaddekra. "Kpacnas rpanuiia
https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BonHoBBIE CBOMCTBA YaCTHUI] bubmuorexa [{OK



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

Bounnsl ne bpoiiiis. JlnvHa BOJIHBI e

https://m.edsoo.ru/f59cfcec

bu6nunorexa LIOK

101 bpoiiiust u pasmepe! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3ALUM IBUKYIICHCS YaCTULIbI
102 KopnyckynapHO-BOJIIHOBOH AyaIU3M bubmorexa LHOK
PHyCKy AP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6mumoteka [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Crenudnka n3MepeHnuil B MUKPOMHUDPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmmorexa LOK
. peal https://m.edsoo.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
105 P
ClIeHHE rpaduHeCcKux 3124 https://m.edsoo.ru/e70195bd
bubnuoreka [IOK
106 P 8
CHICHHE PACHETHRIX 3a/at https://m.edsoo.ru/ee9b3182
KoHnTpoapHas padoTa 1o Temam: By 10K
HOJIHOTEKA
107 "O CTO", "K -
CHOBH\, ’ "OpHyCKyHﬂpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJlu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroma. IImanerapHast MogelIb aToMa bubnuorexa [IOK
: P a https://m.edsoo.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 I1 b
OCTYIATHl bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubnmnorexa [JOK
3HEPIrUM aToMa BOIOpOAa https://m.edsoo.ru/cf74bl 1a
11 CHOHTaHHOE U BBIHYKJIEHHOE but6mmorekxa [IOK

H3JTYYCHUC CBCTA

https://m.edsoo.ru/f945d85¢

112

Jlazep

but6mmoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyxiionnas mozens supa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

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

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

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Biusuue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

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

115

116

117

118

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

TEPMOAACPHOT'O CHUHTEC3A.

DKOIOTrHYECKHE aCIIEKThI Pa3BUTHA

AJIEPHON SHEPTETUKH

Mertoast perucrpanuu u

UCCIIEIOBaHMSI SJIEMEHTAPHBIX YaCcTHUII.
@dyHaaMeHTalbHbIE B3aUMOICHCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TimrooHHas MOsieNnb

aJIpOHOB

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMUMU.

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

bubnmorexa LIOK
https://m.edsoo.ru/1ac08a5b

bubnunorexa LIOK
https://m.edsoo0.ru/c026£d37

bu6nunorexa LIOK



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

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bu6nmmoreka [IOK

119
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.eds00.ru/39c44028
HCCIIeIOBaHUM
CoBpeMEHHbIEC ONITUYECKUE
bub6nmoreka [IOK
120 TEJIECKOIIbI, PaIUOTEIECKOTIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nanoro He6a. Co3Besnus,
. bubnuorexa [JOK
121 SIpKUE 3BE31bI, IUNIAHETHI, KX BUAMMOE
https://m.edsoo.ru/aac588eb
JIBIDKCHHE
Conneunas cucteMa. CoJHIIe.
bubnunoreka LIOK
122 ConHeuHast aKTUBHOCTE. ICTOYHHK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 XapakTepucTuku. Jnarpamma bubmmorexa [IOK
.\ P P o P \ https://m.edso00.ru/42169944
CHEKTPaIbHBIN KIacC — CBETUMOCTh
. bubnuoreka [{OK
124 3Be3/IbI II1IaBHOH MOCIIEIOBATEIIFHOCTH
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABICHUS O bubmuoreka [IOK
MIPOUCXO0KICHUH U dBoJonuK ColHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieynsiii [1yTe — Hamma I'anakTuka.
126 Tumne! ramakTuk. YépHbIE OBIPHI B bubmorexa LHOK
- ep AbIP https://m.edsoo.ru/7cd10a0a
sIpax rajJaKkTUK
127 Bcenennas. Pacunpenne BeenenHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

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



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

B3phbIBaA. PenukToBoe HU3JTy4CHHUC

128

129

130

Macmrabnas cTpykrypa BeeneHHoid.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

®uU3nYeCcKui MPaKTUKYM 110 TEME
"HccneqoBanue MAarHUTHOTO IOJIA
IMOCTOSTHHBIX MarHUTOB' HMJIN
"HccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" HITu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

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

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

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

131

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

bubnunoreka LIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS
camounaykiun" win "Coopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

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

134

®u3NYeCcKuil TPAKTUKYM I10 TEME 1

but6mmoreka [IOK



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

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

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

135

Pu3n4eCKu IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B
IPYXUHHOM MasiTHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/a28026bd

136

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes M0CIIeJ0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyIlIKy U pe3uctop"”
win "HccnenoBanue paboTh
HMCTOYHUKOB CBETA B LIETIH
MEPEMEHHOTO TOKa"

bubnunoreka LIOK
https://m.edsoo0.ru/89dc2d90

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/b100661a

138

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenune mokasaresns mpeoMIIeHus
crexna" wim "[lomyyeHue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"

bu6nmorexa LIOK
https://m.edso0o0.ru/42569¢eal

139

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOr0 pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSHUS
paccenBaroIuX JINH3"

bubmmoteka IIOK
https://m.eds00.ru/b879{b3f

140

®u3NYeCcKuil TPAKTUKYM I10 TEME
"Habmonenue nudpakamm,

bu6nunorexa LIOK
https://m.edsoo.ru/8b7ac737



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

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

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

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

142

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccrenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916182

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa
Pa3peKEHHOT0 aTOMapHOT0 BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiiOaKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
win "M3ydenue nornomenus 6era-
YaCTHUI[ ATFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOmromenus 38630000 HeOa
HEBOOPYKEHHBIM I'TIa30M C
HCITOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN JUISl ONIPEACIICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

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



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

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

O060011eHNEe U CUCTeMAaTU3aIs
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMMYECKOM, TEXHOJIOTHUECKOM,
. . https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O06o001IeHe U CUCTEMAaTH3aIs
3HaHuil. Poss ¢pu3udeckoil Teopun B
OPMHUPOBAHUH MPEJICTABICHUN O
148 inﬁnqixoﬁ Ka TI:IHe MHpa, MECTO buomorexa LIOK
. p pa, https://m.edsoo.ru/e7d4004
buznyecKoil KapTUHBI MUpa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O MPUPO/IE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL bubnmorexa LIOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JluHamuka" https://m.edsoo.ru/2dfbafe5
O00011eHNe U CUCTEMATU3 AL
. " bubnuotexa [JOK
152 3HaHu# 1o Teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482¢e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUHU 110 TeMe "3aKOHBI COXPaHEHHUS
" p https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O0001IeHNE U CHCTEMATH3AIUS it LOK
. HOJINOTEKA
154 3HaHu# 110 Teme "OCHOBEI httos://m.ed fedd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KHUHETUYECKOU Teopun”
O000111eHrE U CUCTEMATU3 AL Eu6 110K
. HOIHOTEKA
155 3HaHU 110 TeMe "TepMoauHaMuKa.
" https://m.edsoo.ru/c63f7¢c10
TenoBbie MaIIMHEL
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTosHus Bemiectsa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexonr"
O000I11IeHNE U CUCTEMATU3ALUS
N Bubmmoreka IIOK
157 3HaHUH 10 TeMe "DIEeKTpUIEcKoe 1
" https://m.edsoo.ru/3bf0defY
[oJie
O000111eHNEe U CUCTEMATU3ALIS G LOK
B 5 noInoTEKA
158 3HaHUH 110 Teme "T1oCTOSTHHBII
. " https://m.edso00.ru/71453eeb
3JIEKTPUUYECKUNA TOK
O000111eHNEe U CUCTEMATU3ALIS G OK
B noInoTEKA
159 3HaHUM 110 TeMe "TOoKHU B pa3inuyuHBIX 1
" https://m.edsoo.ru/3d40077a
cpemax
160 O06o0meHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHu# 110 Teme "MaraurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O000mIeHHE U
. Bbubnnorexa IHIOK
161 cucTeMaTu3alus 3HaHUH 110 TEME ] 1
Y R — https://m.edso0.ru/053e2248
162 PesepBublit ypok. O0o0uieHue u bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue Koiaedanus"

https://m.edsoo.ru/d6310bfd

PesepBueiit ypok. O600mIeHNE U

163 cUCTEMATHU3AIA 3HAHUH 110 TEME bubnmorexa LHOK
" 6 " https://m.edsoo.ru/5e2bb83d
JIEKTPOMArHUTHBIE KOJICOAHMS
PesepBHbIil ypok. O6001IeHNE 1
164 CHCTEeMAaTU3alMsl 3HaHUH 10 TeMe bubmuorexa [JOK
"MexaHWYEeCKUeE U 3JIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBusiit ypok. O6o0mieHue u
. bubnuoreka [{OK
165 CUCTEeMaTH3allKsl 3HAaHHUH 10 TeMe httos:/fm.ed 1 157ad1603
ps://m.edsoo.ru/52a
"Onruka"
PesepBusiit ypok. O6o0mieHue u
. bubmmoreka [JOK
166 CHUCTEeMaTH3allMsl 3HaHUH 110 TEME httos-//m.ed 1 /Sbecle6s
ps://m.edsoo.ru/5beclc
"Ocnobl CTO"
PesepBHeIit ypok. O000IICHNE 1
. bubmmoreka [JOK
167 CUCTEMATH3AIINAA 3HAHUH 110 TEME httos://med 3 £759d38
o PS://M.€dS00.1u/1/C
"KopnycKynsipHO-BOJIHOBOM Tyayin3m"
Peseprubiit ypok. O60011eHNE U
. bubnmnorexa [JOK
168 CUCTEMATH3AIAA 3HAHUH 10 TEME httos://med s 16511654
S://1M.€dS00.1u,
"®u3uka aroma" .
PesepBusiit ypok. O6001IeHuEe U
169 CHUCTeMaTH3allusl 3HaHUH 10 TEME bubnuoreka [{OK
"®u3nka aTOMHOTO A1pa U https://m.edso00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHILL"
PesepBHrlit ypok. O0001IeHHE U
. bubnmnorexa [JOK
170 CUCTeMaTH3alHsl 3HAaHHUH 110 TeMe 1

"OnemeHTh! acTpodu3uku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
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https://m.edsoo.ru/f7c59d38
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

YYHuTHIBaThH T'paHULbl TPUMCHCHHUA HN3YYCHHBIX (1)I/ISI/I‘I€CKI/IX MOHeﬂeﬁI
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO, UICATBHBIN Ia3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYISIPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHMM (OXJIAXKJEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHNUE J1aBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly TTapaMeTpaMy COCTOSIHUSA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aWMO/ICVICTBUE 3apsAI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KWHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuyeckass paboTa, MeXaHUWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIHYHH, HUX
0003HaYeHHs] W EIWHUIBI, HaXOAWUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(GU3UUECKyI0 BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBIICHUSA,
UCIONB3YS (hPHU3MUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYEeCKas SHEPTHUs Xa0THYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJB3YyEMbIX BEIMYHH, UX O0O3HAYCHUS W €IAWHUIBI, HAXOIUThH
(dopMyIbl, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C APYTUMH
BEJIMYUHAM

10.6

OnucelBaTh  M3Yy4YEHHBIE  AJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BEIUUMHBI:




10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POPMyJIbl, CBSA3BIBAIOIIME JTAaHHYIO (DU3MYECKYI0 BEIUYHMHY C
JIPYTUMH BeTMYMHAMHU

aHATM3UPOBaATh (PU3UYECKHE MPOLECCHl U SBJICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHbl M TMPUHIUIIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonbl
HproTOHA, 3aKOH COXpaHEHUsS] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHIUI CYNEPHO3UIUU CWJI, NPUHIUI PaBHONPABUSA
WHEPUUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMsI 3JIEKTPUYECKOrO
3apsna, 3akoH KysoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

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

10.9

BEBIOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (U3MUYECKUX SIBICHUH U
MponecCcoB C UCIOJB30BAHUEM ITPSAMBIX H KOCBECHHBIX I/ISMCpeHHﬁ; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a7a4dy) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

Ocy1iecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PHU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOMYyYEHHOW  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYHH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI II0
pe3yibpTaTaM UCCIIEeIOBaHUS

Cobmronats mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJICHUN HUCCIIEOBAHHM B
paMkKax  y4eOHOro  OSKCIEepHUMEHTa, y4eOHO-MCCIIEeOBATENbCKONM U
IPOEKTHOH AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
1abopaTopHOro 00opy10BaHuUs

Pemats pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PH3UUIECKIE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcuéThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUMHBI

10.14

Pemars Ka4eCTBECHHBIE 3a7a4H: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILENMOYKY PpACCYKICHHM C ONOPOM Ha H3YyYEHHBIE




3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YeOHOM U  HAy4yHO-TONYJISIPHOU
uHpOpPMALIUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHATM3UPOBATH MOJTydaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ NpuOOpaMH H
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0POBbSI M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIbI, PAIIMOHATBLHO PACHpPEACIsITh O0SI3aHHOCTH U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpooOIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpasoBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX POJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOU KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHHUS HM3YYEHHBIX (PU3UUYECKUX MOJeNeH:
TOYEYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeIb aTOMHOTO sJIpa MPH pelieHnH (PpUu3nueckux 3agad

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (DU3WKU: DIIEKTpUYECKas
IPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aNMOJICHICTBHE MAarHUTOB, YJIEKTPOMArHUTHAsI WHAYKIUS, EHCTBHE
MarHUTHOTO TIOJSI HAa TPOBOJAHWK C TOKOM U JBWKYIIUHCS 3aps,
3IIEKTPOMAarHUTHbIE KoJIe0aHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, MpeloMIeHue, HHTepdepeHuus,
TUQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPHUUCCKUI
s dekt (PporodrddexT), cBETOBOE NaBiCHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJAa,  €CTeCTBEHHas M HCKYCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
OIITUYCCKHUC, SJICKTPUYICCKYTO MMpOBOAUMOCTD Pa3JIMIHBIX CpCII) n
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJEKTPHUECKOE HANPsIKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJIC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJCKTPUYECKOTO ¥ MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3aps M CHja
TOKAa B TIpOIlECCE TapMOHHUYECKHX JJCKTPOMArHUTHBIX KOJICOAHHH,
(OKyCHOE pacCTOsSHHE U ONTHUYECKas Cujia JIUH3bI;, [P ONUCAHHH
IMMpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BCIIMYUH, HUX
0003HAUCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh H3Y4YE€HHBbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3Ys
(¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEpPrusi CBSA3M ATOMHBIX SJAEp; IpPH OINUCAHUU NPABUIBHO TPAKTOBATh
(Gu3NYECKU CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3blBaTh (HOPMyJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYHHY C
JPYTUMH BeJTMYMHAMM, BEIYUCIATH 3HaUeHHE (PU3NUYECKOI BETMUNHBI

11.6

11.7

11.8

AHanu3upoBaTh (pU3NUECKHUE MPOIECCHI U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBl W MPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCIEI0BaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmTeitHa a8 QoTodddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCla, MOCTYNaThl bopa, 3aKOH pajgrOaKTHUBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYecKoe  BbIpaXX€HHWE M ycjoBHs  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa HMHIYKIUM MArHUTHOTO  TOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonuaTe OKCIICPUMCHTBI IIO0 HCCICAOBAHHIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponeCcCOB C UCIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpu 5TOM
dbopmynaupoBaTh podaeMy (3a1ady) U THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OMBIT
U GOPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBIsITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HUCIOJIb30BAHUEM
OPSMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yJbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJE
TaOIMI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM NU3MCEPHUTCIIbHBIX YCTpOﬁCTB u
1ab0paTopHOTO 000PYTOBaAHUS

Pemate pacuérHple 3aaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCIOBHUS
3aJa4M BBIOMPATh (PU3UYECKYI0 MOEINb, BBIACTATh (DU3HMUECKUE BETUYHHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UIECKON BETHUHHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaATb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKa, CTPYKTYpPHpOBAHUA,
UHTEpIpeTalliid ¥ MpeJICTaBleHUs Yy4eOHOH M  Hay4YHO-IOMYJISPHOM
UHpOpPMAalLlMK, TOJYYEHHOM U3 pa3iIM4yHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaLIHIO

OOBSICHATh MPUHLUIBI JEWCTBUS MAIWH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMOJIb30BAaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBoanTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecriedyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3/JI0POBBSI M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOIIEH cpene

11.19

PaGorate B Tpymme C BBINOJHEHHWEM Pa3WYHBIX COIHAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHTyallUAX, aJACKBAaTHO
OLCHMBATb BKJIaJ KaXJ0ro M3 YYaCTHUKOB TIPYIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunsle meTonbl
IIO3HAHMSI OKpYXKarolero Mupa. Poss sxkcriepumenTa
U TEOpuM B IIpollecce IO3HAHUS IPUPOABIL.
DKCIepUMEHT B (pU3UKe

1.2

MonenupoBanue ¢usuueckux  SABICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TeOopuW. ['paHuLIBI TPUMEHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponrb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.1.1

#i#HPari#KMHEMATHUKA

Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro nasmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHHMsS, NYTH W IepeMEIIcHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.1.5

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepron u
yacroTa. [{leHTpocTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHudeckue yCTpOMCTBA: CIUIAOMETP, ABUKECHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2
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My TSMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3ydeHue ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##Pari### IUHAMUKA

22.1

222

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

Macca tena. Cuna. [IpuHuun cynepno3uimu cuil

223

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa /U1 MaTepUaIbHBIX TOUEK

224

2.2.5

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

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUS
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBICHUS TPU JBIKEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

229

[ToctynaTenbHOE W BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nUCo

Texunueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3yueHue ABUKEHUS
Opycka Mo HaKJIOHHOM TJIOCKOCTH MO AEHCTBHEM
HECKOJBKUX cHJl. MccnenoBaHue 3aBUCHUMOCTH CHIT
VOPYTOCTH, BO3HUKAOIMUX B JIehopMUpyeMOit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###PartH##3AKOHBI COXPAHEHU A B MEXAHUKE

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHalbHBIX TOYEK. MIMIyJIbC CHIIBI M U3MEHEHUE
HMITyJIbCA TeJla
)32 3akoH coxpaHeHus nMmiyibca B ICO. PeaktuBHoe

IBIDKEHHE

233

Pabora cuiier
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MOoOIIIHOCTD CHJIBI
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2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepUaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorenmmanpHas 3Heprus. [loTeHnMaNbHas SHEPTUs
YIIPYTo nehopMUpOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MOBEPXHOCTH
Semuan

HOTCHHH&J’IBHHC N HCIIOTCHUMAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHEpPIrunu CUCTEMBI  TCII. 3aKkoH
COXpaHCHUA MEXaHU4YeCcKoM OHCPI'un

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS
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2.3.10

TexHuueckue  yCTpPOWCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccinemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BUIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BeNlecTBa
Mognenu cTpoeHHsl ra3o0B, XKMJIKOCTEH U TBEPIBIX

3.1.2 Ted W OOBSICHEHHE CBOWCTB BEIIECTBAa Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYIIL. KomnuectBo BEIIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [llkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE YypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKEHUS
yactul rasa. [llxana temneparyp KenpBrHa

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue padboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. MccinenoBanue 3aBMCHUMOCTH
MEXJy IMapaMeTpaMH COCTOSHHUSA Pa3peiKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMmoguHamuyeckas cucTeMa. BuyTtpennss
SHEPIUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIoOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buer TEIUIONEpEIaYun: TEIJIONPOBOJHOCTD,
KOHBEKUMA, U3JIy4yeHHE. TeIutoéMKOCTh  Telna.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['padrueckast uHTEpIIpETaIys pabOTHI ra3a

3.2.5

TennoBele  Mammebl.  [IpuHnuner  gewcTBus
TerioBbIXx MamuH. [IpeoOpa3oBaHust sHepruum B
TEIJIOBBIX MarmuHax. Koadduiument mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

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

TexHnueckue yCTpONCTBa: IBUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHIUIIMOHED
[IpakTnueckue paboTel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

33

#i#HPart## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

3.3.1

332

INEPEXO/IbI

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

AOCONIOTHAS U OTHOCUTEIIbHAS BIAXXHOCTh BO3yXa.
Hacepiuennslii nap

3.33

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHM30TPONUS CBOMCTB KpUCTaIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl




[InaBieHne M KpucCTauM3aUMs. Y JeiabHAsl TEIIOTa

334
riasnenus. Cyonumanus
3.3.5 YpaBHeHUE TEIIOBOTO OanaHca
TexHnuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. M3mepeHue BIAXKHOCTH
o BO3JyXa
4 OJIEKTPOAMMHAMUKA
###HPartt##OJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpUdeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYHIPOBOJHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DJIeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cyneprno3unuu.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pa6ora CUII AIEKTPOCTATUUECKOTO TOJISL.
o [Torentuan. PasHOCTh MOTEHIMAIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUIECKOM noJe. Jusnextpudeckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcaTtop. DIeKTpOEMKOCTh
4.1.8 IUIOCKOTO KOHJEHCATOopa. OHEPrus 3apsyKEHHOTO
KOHJIEHCATOpa
Texnuueckune YCTpOWMCTBA: AJIEKTPOCKOI,
419 AIEKTPOMETP, ANEKTPOCTaTUUYECKAs 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYMHBIN IPUHTED
41.10 [IpakTnueckue paboTEHL. N3smepenne
o 3JIEKTPOEMKOCTH KOHJICHCATOPA
H#HPart#HITOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJJIAX
VYcenoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpuieckoro Toka. Mcrounuku toka. Cuma Toxa.
4.2 ITocTosiHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma 115 ydacTka Henu
493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTHUBJICHUEC BEIICCTBA
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HOCHGHOB&TGHBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snextpuueckoro Ttoka. 3akoH J[lxoyns —
Jlenna

MontHoCTb SJICKTPHYECKOI'O TOKaA

4.2.7

anekTpolBkymas cwia (manmee — OJC) wu
BHYTPEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi neru. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

HOJIYHPOBO,Z[HI/IKI/I. CoOcTBeHHass ¢ IMpuMecHasd

MPOBOAMMOCTh TMONYIPOBOAHUKOB. CBoiCcTBa p-n
nepexosa. [loaynpoBogHIKOBBIE TPHUOOPHI

4.2.11

DNEeKTpUYECKU TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii ToK B Tazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. Pasznuunble THIBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

TexHudeckue yCTpONCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, MICTOYHUKU TOKA, JJIEKTPOHArpEBATECIIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN TMOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pasnena

4

Koanposepsiemoro

3JIEMEHTA

[TpakTuyeckue paboThl. HM3ydeHHe CMeEIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTBI COEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

###HParti#H#MAT HUTHOE ITOJIE. DJIEKTPOMATI'HUTHA S MHAYKINA




ITocrossHHEIE MAarHuThbl. B3aumonaericTtBue

4.3.1 HOCTOSTHHBIX MAaTHUTOB
MarauTtHoe 1osie. BEKTOp MarHUTHOM MHAYKIUH.
439 IIpunuun cynepnio3unmu. JIMHMM  MarHUTHOR
e vHAyKuU. KapTrHa TMHAN MAarHUTHOM MHAYKUWN
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUW TOJsL JJIMHHOTO MPSMOro MPOBOJHUKA U
433 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYLIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
IIPOBOJAHHUKOB C TOKOM
434 Cuita Amniepa, €€ MOJlyJib U HalPaBJICHHUE
Cuna Jlopenua, e€ Monaynb U HampaBlcHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBieHME 3EKTPOMAarHUTHON UHTyKIIUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIUH
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
o uryknud Papajest
Buxpesoe snexrpuueckoe nosue. 9JC uHayKIuu B
4.3.9 MPOBOAHMKE, JBWXKYLIEMCS MOCTYHNAaTelIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNenune camomHaykiuu. DJ1C
o CaMOMHIYKIIHH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHu4YecKne yCTpOUCTBA: MOCTOSIHHBIE MarHUTHI,
43.14 DJIEKTPOMArHUTBI, DJIEKTPOIABUIATEND, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHUII, HHIYKIIMOHHAS TIeYh
[TpakTueckne paboThl. M3ydeHWe MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. VccrenoBanue nendcTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  SBICHUS  3JIEKTPOMArHUTHOM
WHTYKITH
5 KOJIEBAHUA 11 BOJIHBI
##HPart#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBoOOAHbBIE KOJeOaHUS.
5.1 5.1.1 [Napmonnueckne konebanus. Ilepwon, dacrora,
aMIIuTyna u (paza konedanuit
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK
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YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
Kunemarnyeckoen  OUHAMHYECKOE  OIMCAHME
K0J1e0aTeNbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CB3b aMIUIUTYIBl  KoJeOaHMA
MCXOJHOW BEIWYHMHBI C aMIUIUTYAaMHU KoJjeOaHMi
€€ CKOPOCTU U YCKOPECHHUS

KonebarenbHblii KOHTYD. CBobonHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHWS B  HJICAUIBHOM
KoJIe0aTeIbHOM  KOHTYpe. AHANOTHS  MEXIY
MEXaHUYECKUMHU " AIIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

3akoH COXpPaHCHUA OHECPIrun B nacaJiIbHOM
K0JIe0aTeIIbHOM KOHTYPE

BrinyX1eHHbIE MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BriHyXIeHHBIE
AJICKTPOMArHUTHBIE KOJIecOaHMS.

[lepemennbiil Tok. CUHYCOMIAIbHBIN NTEPEMEHHBIHI
TOK.

5.1.10

MolHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
noTpedIeHne JIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKUE  PUCKH  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynberypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

Texnuueckue YCTPOWCTBA: celicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU AJIEKTpoIepesayd

IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH IIE€PHO/1a MaJlbIX KoJjeOaHHii rpy3a Ha
HATA OT JUIMHBI HHUTH M MacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOPa,
KaTyLIKH U PE3UCTOpa

#iHPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexannueckue BOJIHBI, YCJI0BUA
591 pacrnpocTpaHEHHS. [Tepuon. CxopocThb
pacrpocTpaHeHHs U JyIMHa BOJIHBL. [lonepeunbie u
MMpOAOJBbHBIC BOJIHBI
597 ###Par###  Uatepdepenumst w  audpakmust

MEXaHUYCCKUX BOJH
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3Byk. CkopocTh 3ByKa. ' poMKkocTh 3Byka. Bricora
toHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSL HU3JIy4YEHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTalys
BeKTOpOB E, B 1 v B 21€KTpOMaruuTHONW BOJIHE B
BAKyyMe€

5.2.5

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPA’KEHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, audpakuus,
unTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[[Ikana »MEeKTPOMArHUTHBIX BOJH. [IpuMeHeHue
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
[TpunIMIIBI paguoCBsI3u u TEJIEBUACHUS.

Panuonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKpYXKarolieu cpeubl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUAarHOCTHKA B
TEXHUKE W MEIULUHE, Pajgap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neus
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5.3.1

#iHPartH##OII TUKA

[IpsMonMHEHOE  paclpocTpaHEHHE CBeTa B
ogHOpoHOM cpene. JIyd cBera

532

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

533

534

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

ITonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIn
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBeta. ClnoxHbIN cocTaB 0€I10ro cBeTa.

[BeT

5.3.6

Cobuparoiue u pacceuBaroliye JUH3bL. ToOHKas
nuH3a. DOKYyCHOE PACCTOSHHUE U ONTHUYECKas CHJIa
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JTNH30

5.3.7

IIpenenst NIPUMEHUMOCTHA F€OMETPUYECKON
ONTHUKH

53.8

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYcenosus HaOIr01eHUS MaKCHUMYMOB 51
MUHHMYMOB B HHTEP(EpPEHIIMOHHONH KapTUHE OT
JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB




Hudpakuus cBera. udpakuuonHas peméTka.
VYcnoBue HaOMIONCHHS TIABHBIX MAaKCHMYMOB IIPH

339 NajeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPAKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
Texnuueckue yCTpOMCTBA: OYKH, nyna,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OITHKa,
TUu(dpaKIUOHHAS PEIIETKA, TIOJSPOU]
[IpakTueckue pabotbl. M3mepeHue mnokazaTesns
5312 MPETOMIICHUS. UccnenoBanue CBOIICTB

n300pakeHUi B auH3aXx. HaOmroneHnue mucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsel TeOprH OTHOCHUTEIHLHOCTH:
WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BAaKyyMe€, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'ICHI/IC BPEMCHHU U COKpAICHUC OJIMHBI

3Hepr W U UMITYJIbC CBO6OI[HOI>1 HaCTHUIIbI

6.4

CBs3p  Macchl C  DJHEprue M UMIIYJIbCOM
CBOOOJHON YacTUIbl. DHEPIUsl MOKOs CBOOOMHOM
YaCTHLIBI

7.1

KBAHTOBAS ®U3UKA

H#i#Par###3JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEpPruu
¢doToHa ¢ ero 4YacToToW. DHEpPrusi U HMILYJIbC
dboToHa

OtxkpeiTHE U uccnenoBanue Gorodrpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OiHmTeitHa a8 QoTodddekra.
«Kpacnas rpanuna» gporosppexra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

Texunueckue yCTpOCTBa: (hoTOdIEMEHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mopnenb aroma Tomcona. OmnbiTel Pezepdopna mo
HCCJIEI0BAHUIO CTpOeHUs aTtoMa. [1nanerapHas
MOJIeJIb aToMa




7.2.2

IToctynmarel bopa. HM3nyueHue u mnoryionieHue
($bOTOHOB mpHU Mepexo/ie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyroil. Bumbl cnektpoB. Crnektp
YPOBHEM 3HEPruu aTomMa BOJ0poaa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubel ne bpois.
KopmyckymsipHo-BosiHOBOM nyanu3m. udpaxius
AJIEKTPOHOB HA KpHUCTAIIIaX

7.2.4

7.2.5

CrnoHTaHHO€ ¥ BBIHYXKJIEHHOE  M3JIyuYCHUE.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETUCTpALNH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydyenusi. CpoiictBa anbda-, Oera-, ramma-
u3NMyueHus. BnusHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykinonHas
mozenb siapa I'eitzenOepra — MBanenko. 3apsn
anpa. Maccooe uncio sapa. M3otomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
PaInoaKTUBHOTO pacrajia

DHeprus CBs3M HYKJIOHOB B sifjpe. SaepHble CUIIbL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIIEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGieMbl U MEepPCHEKTUBBI SACPHON IHEPrEeTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHble 4yacTHIbl. OTKpBITHE IMO3UTPOHA.
®yHIaMEHTAIbHbIE B3aUMOJEHCTBUS
TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, simepHbiii peakTop, aToMHas bomba

7.3.10

[Ipaktuueckue pabotel. MccnemoBanwe TpPEKOB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Be3nusi, sipKkue 3BE3JBI,




IIJIaHCTHI, X BUAUMOC NBUXKCHUC

8.2

83

Conneunas cuctema. [lmaHeTsl 3eMHON TpyMIIbI.
[InaHeThI-rTUTaHThl U UX CIYTHHUKHU, KAapJIUKOBBIC
riaHeTsl. Mansie Tena CoTHEUHOU CUCTEMBbI

Comnnne, ¢orochepa m armochepa. ConHeuHnas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosiHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aMMOCBs3b. /lnarpaMmma «CeKTpajbHbIA KJIACcC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUTSL 3BE3] TJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H#Par##Buytpennee CTpPOCHHUE 3BE3I.
CoBpeMeHHbBIE MPEJICTABICHUS O MPOUCXOKICHUI
u 3Bomroruu CoJHIIa ¥ 3BE3/1. DTalbl )KU3HU 3BE3T

8.7

Mneunslii Ilyte — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupenencHue 3BE3]1, ra3a
u ek, llonoxxenne u apwxkenune ConHLAa B
INanaktuke. [1nockas u chepuyeckas MoaCUCTEMBI
l"amakTkn

8.8

8.9

8.10

Tunbel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paanyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozneib
«ropsiuei Beenennoin». PenukroBoe usirydyeHue

MacurabHas CTPYKTypa Bcenennon.
MeraraiakTuka. Hepeménneie pobIeMbl
aCTPOHOMHUH



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

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

ChopmMupoBaHHOCTE YMEHHH pacro3HaBaTh (HU3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

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

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

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OOBSICHEHUS
SIBJIGHUA MHUKpPOMHpA, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHS
3 (rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3HMUECKHE
MPOLIECChl,  HUCMOJb3yS  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a yCJIOBHsS BbIOMpaTh (U3WYECKHE MOCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaThl  (PU3MYECKHMX  TEOpHMd  TPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pasHBIX pa3/esioB IIKOJIBHOTO Kypca (M3MKH, a TaKkKe WHTETpaluu
6 3HAHUW W3 JpYr'MX MPEAMETOB €CTECTBEHHOHAYYHOI'O IIMKJIA:
BBICTPAaMBaTh JIOTMYECKYI0 LEMOYKY pPAacCyXIECHUH C ONOpoH Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IG SIBJIICHUSA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHE TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4e0HO-UCCIIE0BATENLCKON  JI€ATEIbHOCTH C  HCIIOJIb30BAaHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHHN HAyKH M TEXHOJIOTMW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

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

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsICHEHHUST (U3MUECKUX TPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLUHY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 3/1eMEHT COAEPKAHUSA
3JIeMeHTAa
eMbl

1 MEXAHUKA

1.1 KMHEMATHKA

MexaHuueckoe JBHKXCHHUC. OTHOCHUTEIILHOCTD

MEXaHUYCCKOI'O JIBHXCHUAA. Cucrema orcuéra

MarepuanbHas TOUKa.

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

TpaeKTopILs,

IepeMEIIcHIIE:

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

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKopoCTh MaTepuaabHON TOUKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

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

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

Beluncnenue nepeMeleHys 1 IyTu MaTeprualbHOW TOUKU

IIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 1O IrpaduKy




3aBUCHUMOCTH Vx(t)

- _ Ap ~,
T§'TCI'I!EIPWJJHIIE MAaTEPHATBHOII TOYKIL 4 = — =u. 5
At |y o
1.1.4
ﬂL:;. r r
a = =(uv,),", aHAIOIIMHO a, = (v, ), a.=(v.
m t J L - -
ar0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
x(t) = xg + Voxt
()
0
+
1.1.5

ox

Uy (t) — vg, = const

(®)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 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 ";—

JIBm>xeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0L K TOPU30HTY:

L




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

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

v (t)=uv, =uv,cosa

v (t)=v, +gr=y,sino— g

{
{gl. -0

g, =—g=const

Kpuonunelrinoe npuxenue. J[BuskeHue MatepuaibHOM
TOYKH 10 OKPYKHOCTH.
VrioBas 1 JIMHEWHAs! CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
21

=—=12mv
® = T

2




1.2

2o
. LleHTpOoCTpeMUTEIPHOE YCKOPCHHUE TOYKH:

e = = w?R

uc

R
. [lonHoe yckopeHue MaTepraibHON TOUKH

Teépnoe Teno. [loctynaTensHOE 1 BpalaTebHOE

JABUKCHUC TBép,[[OI‘ O TCJ1a

JANHAMUKA
191 Nuepumansupie  cucteMbl  oTcuérta. [lepBbIil  3aKoH
o Herorona. [IpuHnun otHocurensHocT ['anunes
1.2.2 Macca Tena. InoTHOCTS BemecTsa:




©
I
<I3

A

Cuna. [IpuHIun cyneprno3uiuu CuiI:

- - -

FpaBHo,qei/'ICTB = Fl + F2+' -

paBHOJEHCTB

1.2.3




Bropoii 3akoH Herorona: s marepuansHoi Touku B UCO

i -

F1 = maq

1.2.4




Ap = FAt

1.2.5

A

p

F
At
npu

F = const

F

const
_—{
Flj! Fy,

Tpetuii 3akoH HploTOHA 1711 MaTepUaibHBIX TOYEK:

-

Fiy = —Fp




12

21

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHHUA: CUJIBI NPUTAKCHUA MCEKIY

TOYEYHBIMU MAaCCaMU PaBHBI
mim,

F=G—3




Cuna Tsoxectu. LleHTp TshkecTu Tenna. 3aBUCUMOCTDH CHIIBI

TSDKECTH OT BBICOTBI h Hal TIOBCPXHOCTHIO IIJIAHCTHI

pamuycom RO:
_ GMm
" Ry

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 ’
—kx
Cuna tpenus. Cyxoe TpeHHUE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuna TpeHus nokos:
Ep, < uN

P

IA




Koadduuuent tpenus

[aBienue:
N
P=7%
p
S
1.2.9
F
1
1.3 CTATUKA
.
F
MOMEHT cuiIbl OTHOCUTEIBLHO OCH BPALCHMUS:
M| =Fl, rae | — nnedo cuiibt
F
1.3.1
F
OTHOCUTENIBHO  OCH, Mpoxoasmed uepes Touky O
NEePHEHANKYIISIPHO PUCYHKY
1.3.2 [enTp macc Tena. LleHTp Macc cucTeMbl MaTepUATbHBIX




TOYCK:

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

7’
.M.
m
1
+
m
2
+
m




B oaHOpoHOM 1071€ TSXKECTH

(g = const)




const)
LIEHTP MaccC TeJla COBIMAJIAET C €ro IIEHTPOM TXKECTH
VYcnoBus paBHoBecus TBEpioro tena B MCO:
[M;+M, +...=0
1.33 .
|F+Fy+...=0
HiHPartH#
3akoHn [lackans
1.3.4
JaBnenue B xuakoctu, nokosieiics 8 UCO:
P =Dpo +pgh
p
HiHPartt P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
HHHPartH#
1.3.6
Apx




BBITCCH

€CIIH TeJIO0 U KUAKoCTh nokosarcs B UCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

HHHP artH#
1.4.1

HMMiynsc MaTepralbHON TOUKU:

p=mv




HNmMnynbece cucreMsl! Tei:

p=p1 tp2t..

p

p

HHHP At :
1.42

+




HHHP artH#
143

3aKOH U3MCHEHHS U COXpPAaHCHUA UMITYJIbCA:

B 1CO

Ap = A(pl +p2t.. ) = FlBHeL[IHAt + FZBHEMHAt+- "

A(




1BHEIITH

At

2BHENH

At

B ICO , ecniu

Ap = A(py + pat...




, €CITN

- >

FlBHELLIH + FZBHemH+- e




1 BHEIITH

2BHEIIH

PeaxkTtiBHOE NBUXKEHHUE

F
\?’Cx‘

HHHPar#H
1.4.4 PaboTa cuiIbl Ha MaJOM MEPEMEICHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@
1.4.5 )

MOIIHOCTE CUJIBI:

€CJIM 32 BpeMs




At

At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIIIHOCTH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernueckas OHEPIusa MaTepHaJILHOﬁ TOYKH:

KHH

my

2m

2 2

mv p

2 2m

EK]/IH -




3aKOH U3MEHEHHUS KWHETUYECKOM SHEPTUU CUCTEMBI

MatepuanbHbix Touek: B MICO AExkun = A1 + A2 + ...

HOTCHHI/IaJ'IBHaﬂ OHEPIruAia:
JJIA TIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHL[

12

lmorenir

1.4.7

210TeHI]

AE

TIOTEHIT




IToTrenumanpHas YHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EI'IOTeHu = mgh

TTOTEHI]

mgh

[ToreHnmanpHast SHEPTUA YIPYTo AeHOPMUPOBAHHOTO

TCaa:

kx?
E HOTeHL — T

MOTEHI]




1.5

1.4.8

1.5.1

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

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KoneOaHUS ~ MaTepHAIbHOH  TOYKH.
Avmmmtynga u  ¢daza konebanmii. KuHemarmueckoe
OIMCaHUE:

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
_IOC,
i

k = mw?

k

mao

. 9TO 3HAYHT, YTO




—kx.

BHCPFCTI/I‘IGCKOG OIINCaHUuC (BaKOH COXpaHCHUA

MEXaHUYECKON IHEPTUN):

CBs3p aMIUIMTYAbl KOJE€OAHUI CMEIIEeHUs MaTepuaibHOU
TOYKH C aMIUIMTyJaMH KojieOaHud e€ CKOpOCTH H

YCKOPEHHUSL:

Upe =04, a__ =04

[Tepuon u yactoTa KoneOaAHUIA:

r=2_1
® vV

[Teproa Manbix CBOOOIHBIX KOJIEOaHMM MaTEeMaTHUECKOIO

MasiTHUKA!
1.5.2 i
T=2xn|—
g
[Tepuoz cBOOOIHBIX KOeOaHUH MPYKUHHOTO MasiTHUKA:
m
T=21n T
153 Beinyxnennsie  koneOanus. Pe3zonanc. Pe3onaHcHas
KpuBas
Ilonepeunble w1 mponosibHble  BOJHBL.  CKOpOCTH
pacrpoCTpaHeHUs U JUIMHA BOJIHBIL:
1.5.4

v
A=vl =—
v




WnTepdepenius u qudpaxus BOJIH

1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISAPHA S ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA

2.1.1

Mopenu cTpoeHusi ra3oB, JKUIKOCTEM W TBEPIBIX TEIlL
[Tycth TepMoauHamMuueckasi cucreMa (Teno) cocTouT u3 N

OZIMHAKOBBIX MOJIEKYJI. Torga KOJIu4ecTBO BEIIECTBA
N m

V=—=
Ny




rac

— 9ucio ABoraapo, m — Macca CUCTEMEI (Tena),

u
U
— MOJISIpHAas Macca BelllecTBa
2.1.2 TeruoBoe IBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BzaumoaetlicTBre YacTuIl BEIIeCTBA
2.1.4 Huddyszusa. BpoyHOBCKOE TBUKECHHE
2.1.5 Mopens naeanbHoro raza B MKT

CBs3p MeXAy JaBICHHEM U CpeOHEH KHUHETHYECKOU

BHC];)I‘I/Ief/'I MMOCTYIATCJIIbHOI'O TCILJIOBOI'O JABWKCHUA




MOJIEKYJI UJI€albHOTO0 Ta3a (ocHOBHOE ypaBHeHre MKT):

nilfn!cuj _2?'1 £

p:lmﬂu‘ =

; 2
3 3

rae m0 — Macca 0JIHOI MOJICKYJIbI,

_N
"y
n
V
N
- KOHIICGHTPAIIHS MOJIEKYJT
2.1.7 AoOcomotHas Temriepatypa: T =t +273K

CBs3p TeMieparypbl Tra3a CcO CpeJHeM KHHeTHYeCKOU

3Hepl“PIeI>i MMOCTYHATCJIIbHOTO TCIIOBOTO [BUKCHHA C€r'o

MOJIEKYJI:
2.1.8 i 2
P Ly 3 kT
L2 2
2.1.9 VYpaBuenue p = nkT

21.10 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

2.1.11

3akoH [lanbToHa JUIs 1aBJIEHUS] CMECH Pa3pEKEHHBIX Ta30B:

p=p+pt..

BN




2.1.12

W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MouieKyJ1 N (C TOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

p
ul— t
T = cons

T

p

const

n3obapa (p = const):
V'— t
7 = cons

const




['padmueckoe npeacraBieHne n3omnpoueccos Ha pV-, pT- u
VT- nuarpamMmmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:

pV .
T = cons

pV

const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HacpllieHHBIE ¥ HEHACHIIIEHHBIS Maphl. KauectBennas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa

2113 OT TeMmmepaTypbl, HX HE3aBHUCHUMOCTH OT 00BEMa
HACBIIIEHHOIO I1apa
Brnaxxnocts Bo3ayxa.
OTHOCHUTENbHAS BIAXKHOCTD:
d’ _ pnapa(T) _ pnapa(T)
Bl pHaCbILLlHapa(T) - pHaCbILLlHapa(T)
¢
2.1.14 =

p

HachIIIIapa




(D

(D

(7

(D

mapa

HachlIapa

mapa

W3meHeHne arperatHblX COCTOSTHUI

BCIICCTBA: UCIIAPCHUC

2113 Y KOHJICHCALIMS, KUIICHUE XKUIKOCTU

5116 N3MeHeHue arperaTHbIX COCTOSHUM BEILIECTBA: IUIABJIEHUE
o Y KpUCTAJIM3aLHs

2.1.17 [IpeoOpazoBanue 3HEepruu B (ha30BBIX EpPEXogax




2.2

TEPMOJNHAMUNKA

22.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTtpeHHss sHeprus

223

Temnonepenauya kak crnocod M3MEHEHUS BHYTpEHHEH
sHepruu  0e3  coBepuieHHs  paboTel.  KouBekius,

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

224

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

QS

cmAT

2.2.5

VY nenwpHast Teruiora napoodpazosanus L: Q = Lm.
VY nenbHas TeroTa miuasieHus A: Q = Am.

VY nenbHas TemioTa cropaHus TomiauBa q: Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pPAV

Brruucnenne paboTel mo Tpaduky Tmporecca Ha pV-

AuarpaMmme

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

12




AU

12

12

(U

A

12

Anna6ara:
Q12 = 0= Ay, = (U; — Uy) = AUy,




12

12

U

A

AU

12

228

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MMpONHCCChI




[Ipunuune! aeiictBus Ternossix MammuH. KIT/:

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

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T... —T,.. T
2.2.10 max N = Ny = —b =] =
Taars Tary
YpaBHEHHE TEIUIOBOTO OaliaHca:
Ql +Qz +Q3+= 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

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

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

B3aumopeiictsue 3apsioB. Toueunsie 3apsiabl. 3aKOH
Kysnomna:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

MMPpOHUIaCMOCTBLIO

9

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

Onektpuueckoe mone. Ero neiicTBue Ha 3JeKTpUYECKHE
3apsabl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

o F

qnpo61—1b1171

TIPOOHBIH




ITose Toueuynoro 3apsiaa:

.4
E. =k -z
r
k
r
2
q
OTHOPOJHOE TIOJIE:
E = const.




const.

KapruHbl mMHUNM HANPSI)KEHHOCTH ATUX MOJIEH

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

12

q(¢

[ToreHunanbHas SHeprus 3apsiia B 3JIEKTPOCTATHYECKOM

IIOJIC:




AW

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q
¢
q
w

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

OJTHOPOJIHOTO AJieKkTpocTarnueckoro mojst: U = Ed

[TpuHIMTT CynEeprO3UIIUU AIEKTPUUECKUX TTOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...




-




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

E
3.1.7
1
0
, BHyTPH U Ha MOBEPXHOCTH MIPOBOJIHUKA ( = const
118 Jusnexktpuku B EKTPOCTATUIECKOM HoJe.
JusnexkTpuyeckasi IpOHULIAEMOCTD BELIECTBA €
Konnencarop. DneKTpoEMKOCTb KOHIEHCATOPA:!
q
C=—
U
C
3.1.9
U




eC

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

d

&e

3.1.10

Hapamleanoe COCAMHCHUEC KOHICHCATOPOB:

q =q1+q2+...,U1 = UZ ="')Cnapaﬂn_C1+C2+-'-

BN




napasut




[TocnenoBarenbHOE COEAUHEHUE KOHACHCATOPOB:

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




TI0CI




3.1.11

3Hepr1/1;1 3ap51>1<eHHor0 KOHI[eHcaTOpaZ
_qU _CcUu* ¢*
€T 2 2 T2

qU




CcU

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuna Toka:
7=2q
3.2.1 Ay
ITocrosaubIi TOK: I = const
Jns mocrossHHOrO TOKa q = It
329 VYcnoBusi CylecTBOBaHUS ANEKTPUUECKOTO TOKA.
o Hampsoxenne U u OJIC E
3akon Oma aJ1g yJacTKa Ieru:
U
I=—
323 R




324

3.2.5

DneKT PUUICCKOC COIIPOTUBJICHHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OAHOPOAHOI'O ITPOBOJHUKA OT €ro AJIWHBI U

ceucHHs. Y JCIbHOE COITPOTUBJICHHUEC BCUICCTBA.

l
R:pg

Ucrounnku Toka. 3/]C ucTtouHmKa TOKa:

E =

ACTOpOHHI/IXCHJI

q




A

CTOPOHHHUXCHIT

BHyTpeHHEee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH OMma a51s OJHOM (3aMKHYTO#) 2JIEKTpUUYECKOH 1IeTIH:

E=1IR + Ir, orkyzna

Rr




HapaJ'IJIeJIBHOC COCAUHCHUC ITPOBOJIHUKOB:
I=11+12+..,Ul=U0U2=_,,
1 1 4 1 4
Rnapajm R1 RZ
R
napai
1
3.2.7 =
R
1
1
+
R




HOCHCI[OBaTCJ'H)HOC COCJUHCHHUEC HpOBOI[HI/IKOB:
U=Ul1+02+.,11=12=.,,
RHOCJI = R1 + R2+ -

TocCI




3.2.8

Rt

Pabora anekrpuyeckoro Toka: A = [Ut.
3akon J[xoynsa — Jlenia:
Q = I?Rt

&)

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

@)
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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

3.3.1

CBOOO/IHbIE  HOCHUTENM  DJJEKTPUYECKHX  3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl POBOJUMOCTH  TBEPABIX
METaJJIOB, PaCTBOPOB U PACIIaBOB AJICKTPOJIHUTOB, T'a30B.

ITonynpoBoanuku. 1101ynnpoBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

MexaHnndeckoe B3aMMOIECHCTBHE MarHuToB. MarnurHoe
nose. Bektop  MarHuTHOM — MHaykumu.  I[IpuHiun

Cyneprno3nun MaroHuTHBIX IOJICH:

B = Bl +Bz+




JlvHMM WMHAYKOMKA MarHutHoro mnonis. KapTtuHa nuHui
WHIYKIWN MAarHATHOT'O OJIA IOJIOCOBOTO u

HOILKOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

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

KapTI/IHa JIMHUN HHAYKOUHA MAr"iuTHOrO IoJjigd AJJIWHHOI'O

332
OpsSMOTO  HPOBOJHMKA W 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJTHUKA, KATYIIKA C TOKOM
Cuna Amnepa, e€ HanpaBJIeHHE U BEJIUYUHA!
F, = IBlsina
F
A
333
IBlsina

, TJIE 0. — YTOJI MeX/ly HalpaBjeHUEM IIPOBOJHUKA U BEKTOPOM




334

1

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

lglvBsino
/1€ 0 — YToJI MeX/1y BEKTOpaMu

-

v

+

. IBm>xeHne 3apsHKeHHOM YacTUIIBI B OJJHOPOJHOM MarHUTHOM
oJie

3.4

OJIEKTPOMATHUTHA A MHYKIMA




[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU:
® = B,S = BScosa

O
B
3.4.1
S
BScosa
7 B
4
G2
34.2 SBnenue anekTpomMaruuTHOM HHAYKIMK. DJ1C nHAYKIMH
3aKOH 3JeKTpOMarHUTHOW nHAyKiun Papazes:
AD
343 E=——— :_l:I:lir
At AF—=0
I
OJ1C uHAYKIMU B IPSIMOM MPOBOIHUKE JITTMHOM 1,
344 JBHXKYILEMCS CO CKOPOCTBIO

-

v




(;li)

)

B OJTHOPOJIHOM MarHuMTHOM IoJje B:
| E; |= Blvcosa

Blvcosa

, [JI€ O — YI'OJI MCXKJY BCKTOpOM Bu HOPpMAJIbIO

n

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIn

1




TO

| E; |= Blv
|E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTB:
L= )
T
L
1
34.6
D
,umu © =LI.
Camounnykuus. IC caMOMHIYKIUU:
AT
S EL —H
Af—0
DHeprusi MarHUTHOTO TOJIsI KATYIIKH C TOKOM:
3.4.7 _LI?

W, = —
L=




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI

Koneb6arenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC63.HI/I5I B UACAJIbHOM KOHC63.TCJ'ILHOM KOHTYPC:
[ fjl =quIII|: f + q}ﬂ:l

|a
LTM =q, = O cos( @t + @y | =1 cos(ct + @)
®opmyna Tomcona:

T =2nVLC




LC

, OTKy1a

2

LC
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3.53

354

3.5.5

CBs3p aMIIUTY/bl 3apsja KOHAEHcAaTopa € aMIUIMTYIOU
CWJIBI TOKa MpU  CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE:
Qonax = —
LY

3aKkoH COXpaHCHUA SHEPTHU B HUACATIbHOM KoJIe0aTeIbHOM

KOHTYpeE:

Briny>keHHBIE 2JIeKTpOMarHUTHbBIE KonieOanus. Pe3onanc
[lepemennbiii  Tok.  [lpowsBoacTtBo, mepemada U
oTpebIIeHUE 3IIEKTPUUECKON IHEPTUH
2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CBolicTBa QJICKTPOMAriuTHBIX BOJIH. B3aumnuas

= Cconst.

opueHTanusl BCKTOPOB B SHCKTpOMaFHHTHOfI BOJIHE B

BaKyyMe:

- -

E1Blc




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

OIITHUKA

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

3aKOHBI OTpaXCHUs CBETA.

a=p

3.6.2

olp

S

3.6.3 [TocTpoeHue n300paxeHuii B MIOCKOM 3epKaie

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




XoJ1 Ty4deit B Ipu3Me.

Vi =Va, My =T,
CooTHOIIEHHE YacTOT W COOTHOUICHHE [UIMH BOJH TMpHU
MepexoJie MOHOXPOMATHYECKOTO CBETa 4Yepe3 TIpaHUIly

paszena AByX ONTHYECKUX CPE/I:




3.6.5

ny,<n n,

[lonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHbINA yro IOJIHOTO BHYTPEHHETO OTPasKEHMS:
; 1 Ny
Sinayy, = ——=—
Norn ny

Sina

OTH




Cobuparoiue W paccewBarollve JIUH3bL. TOHKas IUH3A.

DOKyCHOE pACCTOSTHUE U ONTHYECKAs CUjla TOHKOW JIMH3BI:

1
D==
F
D
3.6.6
F
1
dopmysa TOHKOHN JTMH3bI:
1 4 1 1
d f F
3.6.7




YBenuduenue, JaBacMoe JIMH30M:

h |fl
P="="a




d #Tw
7 \\F
F\ h

f

o

B ciyuae paccenBaronieit JMH3bI:

1
DO = F =—0,
D

3.6.8







3.6.9

3.6.

3.6.11

Xoa iayya, MPOUIEALIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onrtuyeckoil ocu. [locTpoenue n3zobOpakeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak ontuueckuit mpubop. [ma3z  kak

OIITHYCCKAasa CUCTCMaA

Wntepdepennust  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBus HaOmoAeHUS MakKCUMyMOB U MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HbIX

KOTCPCHTHBIX HCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

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

Y

Hudpakuus csera. JudpaxkiuonHas pemeéTrka. YcloBue
HaOJIO/IEHUsI TJIABHBIX MaKCHMyMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha pemeTKy ¢ nepuoaoM d:

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

dsing




3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M

4.1.1

['mnore3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv

®otoHbl. DHeprus GpoToHa:

E=h _he _
= hv = 7] = pc




hc

pc

Nmnynse poTona:

=

hy




®orospdpexr. Omprtet  A.I.  Cronerosa.

dororddekra

VYpaBuenue DiiHureiiHa 11 GoTodddexra:

E¢0T0Ha = ABbIxosa + Eyymax;

(horona

ABBIXOIA
+

KAHmMax

rae,

E¢0T0Ha =hv=—,

3aKOHBI




hv

¢doToHa
hv
A
he
hc
ABbIXO[La = thp = 2.
Kp
BbIXOJa

Kp




Kp

he

KHHmax

my

max

Exm-lmax

_ MV max

=e U3ar[




4.2

43

eU

3amn

4.2.1

[laBiieHue ceera.
JlaBneHue cBera  HAa  MOJHOCTBIO  OTPAXKAOIILYIO
IIOBEPXHOCT M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYO

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aroma

422

[Tocrymarer bopa. M3nydenue u noriomeHne GOTOHOB TpH
Mepexo/ie aToMa C OJJHOTO YPOBHS SHEPTUH HA JPYTOW:

hv, = he =|E, -E

mnr -

m
“mn

423

43.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI OHEPIrur atoMa BOAOpoOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsin

saapa. MaccoBoe unciio sapa. M3oTonsl

432

PannoakTUBHOCTB.

Anbda-pacraz;
A A4 4
7X—>>,Y+ ;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,




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

IMamma-uznyudenue

433

3aKOH paJIMOaKTHBHOI'O pacraja:

—t

N(@)

-t

ITycth m — Macca paiMOAKTUBHOTO BelIecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)
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SInepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






