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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOoBaHUU K pe3yibTaTaM OCBOCHHUS
OCHOBHOU oOpa3zoBaTeibHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm denepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueonoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYaroUIUXCS.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOuEen
CTpaTeru OOy4YeHHs, BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBaAMU
y4yeOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yuenue kypca Gu3ukud yriayOJE€HHOTO YPOBHS IO3BOJISIET PEaM30BaTh
3a/ladyu MPO(PECCUOHAILHON OpHEHTAIlMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUMU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAWMBI i1 MPOJOKEHHS 00pa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mo Qusnke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIero 00pa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (U3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIHTATHI IO TO/1aM O0YUYEHUS;

cojJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojgaM 00ydeHHUsl.

[Iporpamma mo ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU TSI COCTABIICHUS CBOUX pab0YUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO0 HHHUIIMATHBY YUYHUTEIEH U
MPEAOCTaBISCT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANYECKUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu 00 okpykatoiieM mupe. LLkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadmeir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNnIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yueHue
($U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHET0 OOIIEro 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBAaTh KaK IMPUHIIUIIBI €I0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (HU3UKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICIEHUE CBS3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOIIeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHW M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMBbI TT0 (PU3UKE JOJHKHO OBITH MTOCTPOCHO Ha
IPUHILIKIAX CUCTEMHO-IEATEIBbHOCTHOTO noaxonaa. s Gusuku peanuzanus 3THX
INPUHLIUAIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mponecca. [lms yrmyOn€HHOTrO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YYCHHUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudud (PU3NYECKOTO0 TpakTHKyma. B mepBoMm ciydae
MpaKkTUKyM mpoBoauTcs jaubo B koHie 10 u 11 knaccos, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBo MHCTPYKIIUU.

B nmporpamme mo (Qusuke cuUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa MpPECTaBlICHAa €IWHBIM MepedHeM. BriGop
TEMaTUKH JJIS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHNE OOYYAIOMUMHCS YMECHHSAMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3WYECKUX BEIUYHH M ITOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITIOKCHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM a1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOW (PU3UYECKOU MOJEIbIO, MO3BOJISIONINE MPUMEHSITh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXkAIOIIEH KU3HH, TpeOyrole BhIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCICUCHHIO y4eOHOTO Tpoliecca Kype (U3MKUA YTiIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHMs JOJDKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE IS BBIMOJHEHHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke JIEMOHCTPaLlMOHHOE 000pyI0BaHUE.

JlemoHcTpanmoHHOEe  000pyAoBaHHe (OpPMHPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPCUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIEHHW ©  MPOIECCOB, OJMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIHeuMBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMHU HEJIIMHU U3y4YeHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OO0y4aloumxcsi K HayYHOMY
U3YUYEHUIO TPHUPOABI, PA3BUTHE HUX HHTEIUIEKTyaIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa U3y4YeHHs] OCHOB
CTPOEHUS MAaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSACHATH SBJICHUS C UCIOJIb30BAHNEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3MKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymiei
npo(eCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIPaBJICHUU.

JlocTikeHHne 3TUX 1elied 00ecreunBaeTCsl PelICHUEeM CIEAYIOIHUX 3a/1ady B
npoIiecce u3yueHus Kypca (GU3uKu Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 0OMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYl0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(bopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/IaHUE
bu3nyeckoil MoJenH, aJeKBaTHOM yCJIOBHSM 3aJladyd, B TOM YHKCJIE 3a]ad
WHXEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUTAHUPOBAHUA U TIPOBEICHUS
bu3MUEeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHUS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU JAESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» HAa YpOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUMMUCS, IUIAHUPYIOMMMU —TPOJODKCHHE
00pa30BaHMsI MO CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mnporpamMMe no (U3MKE MEpeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JelaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.



COAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunblii MeTOA O3HAHUSA PUPOIBI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce IMO3HaHMs NMpuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3mepeHuss (U3MYECKUX BEIUYMH (AHAJOrOBbIE U LHU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopnenupoBanue (pU3NUYECKUX SIBJICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HJealbHAsl XKUJIKOCThb, HWJCaJbHBIA a3, TOYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpAKmMuKym.

N3MepeHre cuiibl TOKa W HANpSHKEHUS B IE€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBol nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MaTrepuasbHOM TOYKH, €ro NPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpoCTb (CpemHsisi CKOPOCTh, MITHOBEHHAas CKOpPOCTb) U
YCKOpPEHHUE MaTepuajbHOW TOUYKH, WUX MPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEpPUaIbHON TOUYKU OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH H
YCKOPEHHS MaTepUATLHON TOYKH OT BPEMEHH M MX TpaduKy.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MATEpUAIIBHOW  TOYKM IO
OKPY>XKHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KAacaTENbHOE (TAHIEHIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEpPUAIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIOMETD,
JNBWKEHUE CHApsAOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauyuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XapaAKTEPHUCTUK
JBAYKEHUS.

CrocoObI ucclief0BaHUs IBKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia U "3BMEpEeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnronenue ABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIBb30BaHue IU(PPOBOI TabOpaTOpUN ).

N3yuenune fABWKEHHS Tejla, OpOIIEHHOro Topu3oHTaldbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPONMOPIMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

N3yueHne NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSIHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa OoOpanieHUs] KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



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

Macca Tena. Cwia. [IpyuHImn cyneprno3unuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO MAaJI€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MMUpOTHL. JIBHKEeHUE
HEOECHBIX TEJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKEHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Telly CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

HN3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CHJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TPEHHUS.

N3ydenne NBUKEHUS IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKCHHE
TBEpHOro Teina. MOMEHT CHJbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIA KpaH, pel€TyaTbie KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJd, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACUYET CUJIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOYEK. L[eHTp macc
CUCTEMbl MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMmyJibC CHIIBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomeHT umiynabca marepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaIBbHBIE W HENOTEHUMAJIbHbIE CWIbL. lloTeHnManbHas HHEprus.
[TorenuuanbHast SHEPTUS yrpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tejla B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBI.

W3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PadOTHI.

B3auMHbIe mnpeBpalieHus] KUHETUUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

W3mepeHne nMiryiibca Teja 1o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTHM MOJENIU 3JEKTPOMOOUIIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE N3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJECUCTBUM.

M3mepeHrne KHHETUYECKON YHEPTUM TEJIA 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmWKeHHe. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUL] BelleCcTBA. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KomnuecTBo BemiecTsa.
[ToctrostnHass ABorapo.

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

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBsi3p a0CONIOTHON TEMIIEPaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEeIbHOTO TEMJIOBOTO IBMKEHUS €€ YaCTHUL.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu I1BUAKEHUS YaCcTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita lltepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTayIn4ecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne mpouecca yCTAHOBJIEHMSI TEIUIOBOIO PAaBHOBECHS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAaHO MCIOJIb30BaHUE
dpoBoii 1abopaTopun).

N3y4yeHne n30X0pHOTO MpolLecca.

N3yuenune nzobapHOTo mporecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUM Jid
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaKeHUE /Ui BHYTPEHHEW SHEPTUU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEUW dHEPTUU OJHOATOMHOTO HJEaTIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMuKe. Boraucienue paboThl o rpauky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DSHEpPruu
TEPMOJMHAMUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, H3TyUYECHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YAenbHass W MOJIIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemnoThl mpu Temionepenaye. I[lonsrue o0
aauabaTHOM TIpoliecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsaAss »sHeprus. KonnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTpPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMMKHM JUIsI HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefa K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHummer gectBus TerioBbix MammH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKUE acHeKThl UCIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermmoBoe
3arpsi3HEHHE OKPY>KaroIIeil Cpeibl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBINA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHUYECKOrO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

W3meHenune Temneparypsl pu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yACNIbHBIX TEINIOEMKOCTEN BEIIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTHUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Azpecammnivie cocmoanusa eeuyecmea. Pazoevie nepexoowl.

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

HacpblllileHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH W JABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOTIOTHA U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W Kpuctaiv3anusa. YJIeJbHAas TEIIOTa IUIABJICHUS.
CyO6numariusi.

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

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUKUHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0Oaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacipeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TABJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITHI C MBUTbHBIMH TJIEHKAMH.

CmauunBaHue.



KanwsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoOb1 M3MepeHs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3MmepeHne yaenbHOM TEMIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3UHOBOro odOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTrpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanyss Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyIPOBOJIHHKHU.
DJIEMEHTApHBIN JJEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUSA DIIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUIECKUE 3apsIbl.

HampsokéHHocth  anekTpuueckoro  mnosisa.  [IpoOubiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE DIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO IOJA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B JIEKTPOCTATUYECKOM  IOJIE.
[ToTeHIHMaNI 3IEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJNIOB ISl AJIEKTPOCTATUYECKOro Mojs (Kak OJHOPOJHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynepHO3UIINY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3aps>KeHHOro mo o00béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HanpsDKEHHOCTM JTHX TOJIEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B BIIEKTPOCTATUYECKOM oJe. Jlupnexktpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpaA.

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

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHONW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSTHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUIJICKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

OneHka CHIT B3aMMOJIEHCTBUS 3apSIKEHHBIX TE.

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

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustii 31eKmMpuiecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukM
toka. Hanpsiokenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHBJIEHUE. 3aBUCHUMOCTh CONIPOTHUBJIEHUSA
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUCHHS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COSAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TersoBas MOIIHOCTb, BbIIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambIkanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3MepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPsKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJC. KopoTkoe 3ambIKaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHNUs UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmMuKym.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VBenuueHue npejena u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenune DJIC 1 BHYTPEHHETO COMPOTUBJICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raabBaHMUECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HONM MOLTHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToaynpOBOIHHKMY. CoOcTBeHHass U npUMECHast POBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUYecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papases.

HckpoBoii paspsa ¥ IpOBOJIUMOCTB BO3/1yXa.

CpaBHEHME MPOBOAUMOCTH METAJIIIOB U MTOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amextpoiusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  COIPOTHBIIEHHST  TEPMOPE3UCTOpAa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazjenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEpPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHui. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOMKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYKaroIlel Cpemsl,
yTUIN3aluusg OHOOPraHMYECKOro TOIUIMBA Ul BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIbL, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS AUCCOIMAIINS, TaTbBAaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTIOJIb30BAaHME 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IOJ[yUYE€HHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIyTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOAHHBIX MAarHUTOB MW MPOBOJAHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amriepa, e€ HarpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYIb. JIBH>KEHUE 3apsKEHHOM YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

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



TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUC TIPOHCCChI: IMMPHMCHCHHC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

KaptnHa nuHHMA  WMHAYKOWMM ~ MardHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHU MarHuTHOM MHYKIIMU TIOJISI JVIMHHOTO TPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoseiicTBruEe IBYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne N€MCTBUSI MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InekmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIuu. 3aKoH SJEKTPOMAarHUTHOM HHAyKuuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH ITOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. 3C caMOUMHAYKIIWH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIlUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIu.

Jemoncmpayuu.

HaOnronenue siBneHust 3JIEKTPOMarHuTHON MHAYKIIUH.

Hccnenoanne 3aBucumoct OJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TameHrie MarHuTa B allOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmukym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOT'O TIOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszneu S. KoJsieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apMonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUs TAPMOHUYECKUX KOJICOAHUN M3 UX DHEPreTUUECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepuon u uactora kojebanuid. Ilepron Manbix CBOOOJIHBIX KoJieOaHUI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenne He3aBUCMMOCTHU TIeprojia MajlbIX KOoJeOaHU Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyXarmux KoiaeOaHuii U 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanne koyiebaHMM Tpy3a Ha MACCUBHOM TMpPYXKUHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJCOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W TPYKHUHHOTO
MasTHUKOB.

N3yuyeHune 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHNl Ha yIPyTroM IMO/BECE.

N3ydenne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXICHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie Ko1e0aHUAL.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KoisiebatenbHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO NMEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpo3Hepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HH.

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

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['ereparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopeinp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHBIE KOJICOaHUSI.

Pe3uctop, KaTylka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCNENOBAaTEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3yuenune tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIE0BATENbHO COCIUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogeHue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDBL.

MexaHnudeckue BOJHBI, YCJIOBUS HUX pacrnpocTpaHeHus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacHpOCTpPAHEHHWS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpaXCHHE, IMpeJoMJIeHUE, MHTephepeHIus U
U pakiys.

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

[ITymMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHLus U audpakuus.

[Ikana 371eKTpOMarHUTHLIX BOJH. IIprMeHeHne 371eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue yYCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpakeHus: M NpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yJbTpa3ByKa U €ro NIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBaHre  CBOMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAa)KEHUE,
nperoMIIeHUE, oNspu3anus, Aupakuus, uHTepdepeHIus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToYeyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3oOpaxxeHui B
wiockoM 3epkane. Cepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLIEHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPENl.

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

[TomHOe BHyTpeHHee oTpaxkeHue. l[IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPAKECHMUS.

ColOuparome u pacceuBaroliie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cujla TOHKOW JIMH3bl. 3aBHCHUMOCTH (POKYCHOIO
paccTOsIHUS TOHKOM cepuyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKa3aTes MPEeTOMIICHUS.

®opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu3o0pakeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnoco6HocTs. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. IIpuMepsl KIacCHYECKHUX
UHTEeP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcClIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpU TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre npesioMIeHUsI CBETA.

HaOnroienuie moJiIHOro BHYTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIyYKOB 4Yepe3 IUIOCKOMapauieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIECKOIa.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON pErETKY.

Habmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Hab6nronenue nonsipu3aiuu cBeTa.

[IpuMeHeHUE NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

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

N3mepenne PoKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JIMH3.

[Tonyuenue n300pakeHuUsl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEeHIINN U TOJIAPU3AIIK CBETA.

N3ydenne noyisipyu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINY JIa3ePHOTO U3IIYYEHUS HA IBYX IIEISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenue IrHbI CBETOBOM BOJIHBI.

[TonydeHue criekTpa U3JIydeHHUs CBETOJAWOMAA MPH MOMOIIU AU(PPaKIMOHHON

PELIETKH.
Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpa3zoBanusi  JlopeHria.
YcioBue npuUYMHHOCTH. OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTUIIbl. DHEPrus
MTOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apsKEHHBIX YACTHII.

YYeHN4eCKUi IKCIIEPUMEHT, JIJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3m.

PaBHOBecHOE TeIIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuiiay porosrddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoi. Jnuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alMu JABWXKYILIEHcs vacTulbl. KopmycKyJspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

UccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossuaoi [1manka Ha ocHOBE HccieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOJIMO/ OT HAIPSIKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpoeHusi aroMma. [lmaHerapHass mojenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEXO0JIe aToMa
C OJIHOTO YPOBHS dHEPIUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToOMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBINA
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmnronenue muHe4aToro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

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

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIErO0 H3JIy4YeHUs. BiMsHuE pagnMoOaKkTHBHOCTH Ha YKUBBIE
opranu3mbl. EcrecTBeHHbli POoH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siape. SaepHeie cuibl. JledekT macchl spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-ritooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmapTHoW Monenu. TéMHas mMatepuss U TEMHaA
DHEPIUsl.

EauHcTBO pu3nyeckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHoMuU. [IpuKiianHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprUMEHUMOCTh 3aKOHOB (U3HKK ISl OOBSCHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAsT ACTPOHOMMUSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEepPUCTUKHU. /[narpaMma «CrieKTpaibHbII Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunsnii [Iyte — Hama ['amaktuka. [lonoxkenune u nBuwkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

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

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBbEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPEHUM (DU3NYECKUX BEITHYMH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMATUYECKHMX  pa3lellax «YUYEHUYECKUUA  SKCIEPHUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0marmnee NOBTOPEHHUE.



O06o061enne 1 cucTeMaTH3alus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonekynsipHas puszrka U TepMOIUHAMUKAY», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAJIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHMUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KApPTHHE MHUPA, 3HAUEHUE ONMCATEIbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTEIBHOW U  MPOTHOCTHYECKOW  (yHKIUI
bu3nyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIM
0 (usmueckoll KapTUHE MHUPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeamMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yruiyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTHH.

Mesicnpeomemnole noOHAMUA, C6A3ZAHHbBIE C UIYUEHUEM MEMO008 HAYUHOZ0
nO3HaHuA: SBICHHUE, HAay4HbId (DAKT, rumotesa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUICHUE CUCTEMBl YpAaBHEHHUW. TpPUTOHOMETPUYECKHE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKUMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIeNIeHHE TUIOMIAIN TIIOCKUX PUTYyp U 00BhEMA Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHBIC
JBW)KCHUST B JKUBOW MNPHUPOAE, ODKOJOTMYECKHME PHUCKUH TIIpU TNPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYyKOBasl JHAarHOCTMKAa B MEIWLMHE, ONTUYECKHUE SBJIEHUA B JKUBOU
MIPUPOJIE.

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

T'eocpachusa: wmarHuTHblE TMOJIOCAa 3€MIIM, 3QJIEKH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHATOB, JJIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTop MEepeMEHHOrOo TOKA, MHAYKIUOHHAs IeYb,
JMHUAN 3JIEKTponepeaad, 3JIEKTPOABUTaTelb, pasap, PaaAuONpPUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynpTpa3ByKoBas JIUHArHOCTHKAa B TEXHUKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHMKH, SJIEPHAs DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBLIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TIPAXIAHCKOM  TO3ULIMM  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO ITOBEICHHUSI,;

e CHOCOOHOCTH OLICHMBATHh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOLIEHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



MHTEpEC K pa3nuyHbIM chepam npodecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OynyIiel mpodeccuu U peaaTn30BbIBaTh COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJIOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEWCTBUU B OKpY KAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM MO (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JNESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUsT (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LEIU ACATEIBbHOCTH, 3a/aBaTh MapaMETpbl U KPUTEPUU HUX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLIEHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eMCTBUSA:

BJIa/IETh HAy4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1ad  (hU3HUECKOro
COJIepKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITH TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyalU3UPOBATh 3a/1ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JJIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAHHMS 1O (QU3NKE B TPAKTUYECKYIO OO0JIacCTh
KHU3HEICITSIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nnpopmanueii:

BJIAJETh HABbIKAMH MOJY4YEHUS MHPOPMALHUHU (PU3NUECKOrO COJAEPIKAHMS
U3 HWCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH IOWUCK,
aHalli3, CHCTEMAaTH3allMi0 M WHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALINH;

UCIIOJIb30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3MUHBIX (popMmaTax c
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BBIOHpas
ONTUMAaIbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTH3AIIH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:



OCYIIECTBIISATH OOIIEHHME Ha YypokKax (U3UKK M BO BHEYPOUYHOMH
NEeSATEIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIEecCTBA  KOMaHIHOM U
VHAMBUyaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JACUCTBUN C y4y€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HAa KOJUICKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M KaKJOT0 yYaCTHHKAa KOMAHJIbI B
o0l pe3yJsIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C TO3ULIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBJIATh  ITO3HABATENIBHYIO  JESATENBHOCTH B
o0nacTd (U3NKK W aCTPOHOMHUM, BBISBIATH NPOONEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOH pabOThl ¢ YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OMIBIT;

c1oco0CcTBOBaTh (POPMHUPOBAHHUIO M TPOSIBICHHUIO SPYAULIMHA B 00JIaCTU
($u3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BIAJCTh HABBIKAMH TIO3HABAaTEIhHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcuy s OICHKA CUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTHX NPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH,

MPU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTHKEHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHero oOmero o0pa3oBaHus y O0O0ydYaroIIUXcCs

COBEPIIICHCTBYETCS OYMOIMOHATbHBIN UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

cCaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aanTUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAILHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOWICHUS C JAPYTMMH JIFOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemarb KOHMIUKTHI.

[MTPEAMETHBIE PE3VYJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YriIyOIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHarOIIUXCSI YMEHHM:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaIbHOW M OSTUYECKOM cdepax eaTelbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4YHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIuH  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJIb (PU3NYECKON TEOpuu B
(dbopMHpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHMI): WHEpLHUAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoJIOTHO ynpyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIFOTHO HEYNIPYToe CTOJIKHOBEHHUS, MOJIEIIH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICaJbHbII ra3, TOUCUHBIN 3apsj,
OTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pasznuyarh ycioBHs (TpaHUlbl, 00JACTH) MNPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIBHBIX 3aKOHOB U
OTPaHUYCHHOCTh UCIOJIB30BAHNS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKEHUS, (OpMYJibl KHHEMAaTHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELICHHUS,
3akOoHbl HprooTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b pabOTHl CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HMCHOJIb30BATh
MaTeMaTH4eCKOe BBIpAKEHNUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DHEPIUed TEeIUIOBOIO JBMKEHUS M KOHLICHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 YacCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEPAaTypoH, YypaBHEHHE
MenneneeBa—KnaneiipoHa, mepBbIdA 3aKOH TEPMOAMHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHMMOCTH ypaBHeHUsA MenneneeBa—KiranenpoHa,

aHAJIM3UPOBaTh U OOBSACHATH DJIEKTPUUECKHE SIBICHHUS, HCIOJIb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3ULNH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWA: 3aKOHbI OMa Ui ydacTka
LENA U JUId 3aMKHYTOM JJIEKTpUYECKOM ILienu, 3akoH Jxoyinsa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€l BOMM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTEIIbHAsA BJIAXHOCTH Bo3ayxa, KIIJI waeanpHOro TEIIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsHDKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLMAJOB, AJIEKTPOJABIKYIIAs  CWja, CWila  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIIEHHE YYacTKa LENU C MOCIEAOBATENIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYEeCKOE [IBI)KEHHE, TEIIOBOE JIB)KEHHME 4YacTHI] BEIIeCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKEHUE, MudPy3usi, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAIIPaBIEHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO MTPOBOIHUKA;

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETHMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, INIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUAE TIpapUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEMIHOCTEN U3MEPEHUM, IeNaTh BEIBOBI 10 PE3YyJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHbIE HM3MEpPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bL: UIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0uro1aTh ImpaBuiia 0€30MacHOro Tpy/la IPpU MPOBEAECHUH HCCIIEI0BaHUMN
B paMKax y4YeOHOro OJKCIIEpUMEHTa, MpPAaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYECKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBAaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3nyecKux TEOpUil NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUThE PacYEThl HA OCHOBAHWH MMEIOIIUXCS JaHHBIX,
aHANM3UPOBaTh peE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pelaTth KayeCTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPOIl HAa U3yUYEHHbIE 3AKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKUe SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPHUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHON C (PU3MYECKMMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHI
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MHQOpMAaIHe (PUIUIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM [JIs TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUH, CTPYKTYPHUPOBAHUS M UHTEPIPETAIIH
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaemMylo  HMHQOpMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

HPOSIBIISATH OpraHU3alMOHHBIE u NO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX PadoT;

paboTaTh B Tpylme C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pPOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyAallMsIX, aJ€KBATHO OIICHMBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBAIUIO K OyayIiel mpohecCHOHATbHON ASSITENTbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K koniy oOydenuss B Il knacce mnpenMeTHbIC pPe3yibTaThl Ha YTIiIyOJEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

MOHUMATh POJb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YEJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJIb aCTPOHOMHUHU B
MPAaKTUYECKOM  JEATETbHOCTA 4YeJOoBeKa U JaJIbHEHIIEeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMNMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GyHKIMN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puznyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nuecKoil KapTUHE MHUpa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBUSl TPUMEHHUMOCTH Mojelie (U3UYECKUX Tel U
MPOLIECCOB  (SIBJCHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBI MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJieOaTeNbHbIN KOHTYD, TOHKASI JIMH3a, MOJICNICH aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIN CBETA;

pa3nuyath yCIOBUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINIECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
M3MEHEHHUS  CHJIBl  TOKa,  TOCTYyJIaThl  CHEIMaJbHONM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  JIs
doTodpdexra, mnepBeli U BTOpOM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHsI HeompeneaéHHocTell ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJB3Yysl BEIUYUHBI:
HaMpPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATHUECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYILAs CHUJIA, WHIYKIUS
MAarHuTHOTO TOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIAs CUJIa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, DHEPrus W UMIYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SApa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpPaKCHHUE,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjaep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE HMHAYKIIMA MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpele; IBIKEHUS HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHUH, JenaTb BBIBOJABI MO  pe3yibTaraM
UCCIIEIOBAHMS,

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBI METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIU3UPOBATH
IOJ[yuYEHHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3bI;

OTKCHIBAaTh METOBI IOMYyUYEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCHEpUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEIOBATENbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OPaTOPHOro 000pyAOBaHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBaHUAM 3aJauyd, MPUMEHSAThH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IpU  WCIONB30BAaHMM MAaTEMAaTUYECKUX METOJOB pEUICHHS 3ajad,
POBOANUTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PELICHUS C YUETOM IMOIYYEHHBIX
pe3yJIbTaToB;

peliaTth KayeCTBEHHbIE 3a/Jaud, TpeOylollue MNPUMEHEHHs] 3HaHUM U3
pa3HBIX pa3aeNnoB Kypca PU3WKH, a TAaKKE WHTETpAllUi 3HAHUNA U3 IPYTUX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIECHUI C ONOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GUBUYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUUYECKHWE 3HAHUS JJs OOBSICHEHHsS OCHOBHBIX
MPUHIIATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI 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
JIESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH MpoLieccaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHIKEHHUN



HAyKd M TEXHOJOTMHM JUIs JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, MepepabOTKU U TMPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHGOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaALIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " MO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENCKUX paboT;

paboTaTh B TPYMIE C HCIOJTHEHHEM pPa3JIMYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH Pa00Ty TPYMIbI, PALIMOHAIBLHO PACIPEAEATh AeATENbHOCTD
B HECTaHIAPTHBIX CUTYyaIlMsX, aJeKBAaTHO OIICHUBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBALMIO K Oyayiield npohecCHOHATbHOM JesITeIbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mn P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
bubnunorexa LIOK
= Maruntioe nose 14 https://m.edso0.ru/39859¢f1
bubmuoreka [{OK
1.2 1 1
IICKTPOMATHHTHAS HHAY KIS 3 https://m.edso0.ru/39859¢f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
bubnunoreka LIOK
2.1 Mexanunueckue KoneOaHus 10 hitps-//m.cdsoo.ru/39859%f1
bu6nunorexa LIOK
2.2 1
ONeKTpOMarHUTHbHIE KOJIEOaHUS 5 https://m.edsoo.ru/39859¢f1
)3 MexaHu4eCcKHe U AIEKTPOMAarHUTHBIE 10 1 bubmuoreka [JOK
) BOJIHBI https://m.edsoo.ru/39859%¢f1
bu6mmoteka IIOK
24 Onrika 25 1 https://m.eds00.ru/39859¢f1
Hroro no paszneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubnunorexa LIOK
31 Ocuoer CTO > ! https://m.eds00.ru/39859¢f1
Uroro no pazgeny 5
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Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHO-BOJIHOBOH AyaIIN3M 15 bubmorexa OK
) PIYCKY AP y https://m.eds00.ru/39859¢f1
bubnunorexa LIOK
4.2 D 5
Hsuka atoma https://m.eds0o.ru/39859¢f1
43 ®u3nKa aTOMHOIO S,Apa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
) YaCTHUI] https://m.edsoo.ru/39859¢f1
Uroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bubmuoreka [{OK
5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazneny 12
Paznea 6. PUSHUYECKHUIN MPAKTUKYM
bubmuoreka [{OK
A o i 1 1
6 MSHHACCII NpaKTHiyM 6 6 https://m.edso00.ru/39859f1
Hroro no pazgeny 16
Paznesn 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IIPEAMETHOTO COAEP/KAHUS U OIIBITA 15 bubmmnoreka HOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
but6mmorekxa [IOK
P 1
SSEPBHOE BpeMi 0 https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®dusnka — pyHIaMEHTAIbHAS HayKa O IPUPOJIE 1 Bubmaorexa ITOK
Y Y pup https://m.edsoo.ru/1beef346
) HayuHblil MeTo/1 MO3HAHUS U METOBI | bubnuoreka [IOK
UCCIICIOBaHMS (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MIPOIIECCE MO3HAHUS
bu6mmoreka [IOK
3 npuposl. Habmronenre u SKCrepuMenT B 1
https://m.edsoo0.ru/34c49931
dusnke
bu6mmoreka [IOK
4 CniocoObl u3mMepeHus GU3NUECKUX BEIUYUH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOmIOTHAS M OTHOCUTEIbHAS MOTPEITHOCTH | bubnmnoreka [JOK
MU3MEPEeHHUI (PU3NUECKUX BETUINH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Ponas u mecto
6 ¢u3nKK B OPMUPOBAHUN COBPEMEHHOMN | bubnuoreka [IOK
Hay4HOW KapTHUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
NeATeILHOCTH JIFOAeH
Mexanunueckoe aBuxeHue. Cucrema oTcyera.
bu6mmoreka [IOK
7 OTHOCUTETHPHOCTh MEXaHUYECKOTO JIBHIKCHMUSI. 1
https://m.edsoo.ru/e9a52102
[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH
Pannyc-BekTop MaTeprallbHOW TOUKH, €T0
y P P bu6mmorexa [IOK
8 MPOEKIIMU HA OCH KoopAUHAT. TpaekTopusi. 1

[Tepememenue. Ckopocth. X npoekuuu Ha

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

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

bubmuoreka [JOK

9 ['padprueckoe onucanre paBHOMEPHOTO
pag N P P https://m.edsoo.ru/89ba7190
MNPSIMOJIMHEHOTO IBU>KEHHS
10 Cio)keHue nepeMeIeHU U CKOPOCTEH. bubmuorexa [JOK
Pentenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe aBukeHue. MrooBeHHas
. bu6mmoreka [IOK
11 cKkopocTh. Yckopenue. [Ipsamonuneiinoe
https://m.edsoo.ru/a99549a7
JIBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsIMOINHENRHOTO bubnuoreka [IOK
JIBUDKEHUS C TOCTOSHHBIM YCKOPEHUEM https://m.edso0o.ru/b7560bbf
CBoOomHOe majeHne. Y CKopeHrne CBOOOHOTO
bubmuoreka [JOK
13 najeHust. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
https://m.edsoo.ru/f738109¢
YCKOPEHUS OT BPEMEHH U UX rpaduku
14 JIBukeHHE Tena, OPOIISHHOTO MO YTIJIOM K bubnuorexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpusosmueliHoe nBrkeHue. J[BruxeHue no
15 OKPY’KHOCTH. YTJIOBasl U IMHENHAs CKOPOCTb. bubnnorexka [JOK
Ilepnon u yactora. LleHTpoCTpeMUTEIIBHOE U https://m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHUE
bu6mmoreka [JOK
16 KonTponbhas pabota no reme "Kunematuka"
p p https://m.edsoo.ru/1242f32¢
IIepsbiit 3axk0H HproTona. MHEpuMaibHbIe
" bubnuotexa [JOK
17 cucTeMsbl oTcyéTa. [IpuHIMI OTHOCUTENBHOCTH
.. https://m.edsoo.ru/5a9%e4a64
lNanunes. HenHepumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHozeicTByromas cuna. Bropoit bubnuotexa [JOK
3akoH HrroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tperuit 3akoH HeroTona bubnmoreka [JOK
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https://m.edsoo.ru/57dba505

[IpuHnun cynepnosunuu cui. Pemenue 3agauq

bu6mmoreka [IOK

20
Ha NMpUMEHEHHE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997tb
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBHUBaJIECHTHOCTb I'PABUTALIMOHHON U bubmorexa LOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
” Cuna TsDKeCTH M YCKOpPEeHHEe CBOOOHOTO bubnmoreka [JOK
naJICHUs https://m.edsoo0.ru/22757126
JIBrokeHre HeOSCHBIX TEI M MX
bu6mmoreka [IOK
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOpOCTh. 3akoHbl Keriepa
bubmuoreka [JOK
24 Cuina ynpyroctu. 3akoH [ 'yka. Bec Tena
yupy Y https://m.edsoo.ru/0ae2cd84
Cuita tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bubnnoreka [JOK
25 JIBH>KEHUE B )KUIKOCTHU U Ta3e C YYETOM CHJIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIIEHUSA CPEBI https://m.edso0.1ru/2cb29676
26 HaBnenue. 'napocratndeckoe JaBjIeHHE. bu6mmoreka [IOK
Cwia Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmoreka [IOK
AbGcomotHo TBepAoe Teno. [loctynarensHoe u
27 BpalarejJbHOe IBHKEHHE TBEPAOTO Tejla bubmorexa [TOK
patt a P https://m.edsoo.ru/2b95d57e
)3 MoOMEHT CHJIbI OTHOCHTENIEHO OCH BPAILICHUS. bubnmnoreka [JOK
ITmego cumbr https://m.eds00.ru/653d3459
CrnoskeHHe CUJI, MPHIOKEHHBIX K TBEPIOM
29 temy. Len T;[)Keim Tena YCJIOBI/Isprl ’ bubmorexa HOK
Y. ™ ’ https://m.edsoo.ru/9aa79a7d
paBHOBeECHS TBEPIOTO Tena. Buasl paBHOBECHS
buo OK
30 Pemenue 3amau nbmmorexa I1

https://m.edsoo.ru/dclcaacO
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KoHnTtponbhas padota mo teme "J{uHamuka.

bubmuoreka [JOK

31
Cratuka TBEepaoro rena" https://m.edsoo.ru/9f5a574¢
NMiynbc MaTepralIbHONW TOUYKHU, CUCTEMBI
0 MaTepUalIbHBIX TOYeK. LIeHTp Macc cuctembl bubnnorexka HOK
MaTepHalIbHBIX TOYEK. TeopeMa 0 IBHKEHUU https://m.edso0o.ru/4bb8294b
LIEHTpa Macc
NmMnynbe cuibl 1 M3MEHEHUE UMITYJIbCa Tea.
33 3aKoH coXpaHEHUs UMITyJbca. PeakTuBHOE bubmmorexa [OK
P Y ’ https://m.edsoo.ru/13f0a221
JIBI>KEHUE
MoMeHT uMIlysibCa MaTEPUAIILHON TOYKH.
34 [IpencraBienue o COXpaHEHUH MOMEHTA bubmorexa LHOK
P P https://m.edsoo.ru/d6532¢b9
HUMITYJIbCa B IIEHTPAJIbHBIX MOJISAX
bu6mmoreka [JOK
35 Perenue 3agau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MaoOM U Ha KOHEUHOM
36 nepemenieHnu. [ paduueckoe npepacrapieHue bubmmorexa [TOK
P P P https://m.eds00.ru/913974¢7
paboThl cuibl. MOIIIHOCT CHJTBI
Kunernueckas sueprus. Teopema 06
. bubmuorexa [JOK
37 W3MEHEHUU KUHETUYECKOU SHEPTUH
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOYKH
[ToTennnanpHble ¥ HEMOTEHIIMATBHBIE CHIIHI.
38 ITorenmmmanesuas 3Heprust. Bropas bubmorexa LHOK
pritA. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbs kocMudeckasi ckopocTb. CBsi3b pabOThI
39 HENOTSHIUAIbHBIX CHJI C U3MEHEHHEM bu6mmoreka [IOK
MEXaHUYECKOIN YHEPTrUU CUCTEMBI T€Jl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUs MEXaHUYECKOW SHEPTUU
40 Ynpyrue v Heynpyrue CTOJIKHOBEHUS. bubnmnoreka [JOK
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VYpaBaenue bepHyiuu 175 uaeanbHOM
KUJKOCTU

https://m.edsoo.ru/f30f43b6

KoHTposbHast pabota 1o Teme "3akoHbI

bubmuoreka [JOK

41
COXpaHEHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npencraBieHuil 0 IpUPOJIE TETIOTHI.
42 OcHosueie nosoxxerusst MKT. Iuddysus bubmorexa HOK
’ 3L https://m.edsoo.ru/b0a4445f
bpoyHoBcKkoe nBuxkEHUE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
43 Ten. XapakTep JBWKECHUS U B3aUMOICHCTBUS bubmorexa HOK
+ AAPARTIEp A A https://m.edsoo.ru/c44d02e2
YaCTHI] BEIIECTBA
44 Macca u pa3Mepsl MOJIEKYJT (aTOMOB). bubnnoreka [JOK
KomuuecTtBo Bemectna. [locrosnnas ABorapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Temnosoe paBHoBecue. [kana bubnuoreka [IOK
Lenbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 P
CHICHHE 3aAak https://m.edsoo.ru/1531abas
bu6mmoreka [JOK
47 Hnean i ra3. ['a3oBbIe 3aK0
ACUIBHEI T BRI SAROHBL https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menaeneesa-KnaneiipoHa. bubnuotexa [JOK
Pemienue 3agau https://m.edsoo.ru/8d12¢328
bu6mmoreka [IOK
49 AOGcomoTHas TemnepaTypa. 3akoH JlanbToHa
patyp a https://m.edsoo.ru/14e02d1f
50 M3omnporieccsl B uaeanbHOM Ta3e ¢ bu6nmoreka [JOK
MMOCTOSTHHBIM KOJINYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
51 ['padmyeckoe mpencTaBieHHe U30MPOLIECCOB: bubnuoreka [IOK
U30TEpMa, 130X0pa, u300apa https://m.edsoo.ru/1344327b
bu6 OK
52 OcHoBHoe ypaBHeHue MKT nomoreka 1]

https://m.edsoo.ru/c8094721
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bu6mmoreka [IOK

>3 Pemenne sanaz https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMmepaTypbl

54 TepMo;[HHaMPiquKoﬁ CIiI’CTeMLI CO cpenHen hitps:/m.cdsoo.ru/c38af875
KMHETUYECKOW SHEPTUeHl IOCTYNaTENbHOIO
TEIJIOBOTO JIBUKEHUS €€ YaCTHUIL

55 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 110 bubmuoreka [JOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8

56 KonTponbnas pabota no teme "OcuoBsl MKT" bubmmorexa [IOK

https://m.edsoo.ru/13adad59
TepMoanHaMuyeckas cucTema. 3aJlaHue
BHEIIHUX ycnoBui uist T/ cuctemel.

57 Bremnue 1 BHyTpEHHHE ITapaMETPBI. bubnnorexa [HOK
[Tapamerpsr T/] cuctemsl kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano rTepMOgUHAMUKH.

58 CamonpousBonbHas penakcanus T/ cucreMsl Bubmmorexa LOK

https://m.edsoo.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO

59 Mogenb ueanbHOro ra3a B TEpMOJIMHAMHUKE. bubnmnoreka [JOK
VYcnoBus IpUMEHUMOCTH 3TOM MOJEIHU https://m.eds00.1ru/29355001

60 VYpaBuenne MenneneeBa-Kianeiipona u bubnunoreka [JOK
BBIPAKECHHE 11 BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHEH SHEPTUH

61 OJIHOATOMHOTO MIEAJILHOTO ra3a. bubmuoreka [JOK
KBa3zucrarnueckre u HECTaTUYECKUE https://m.edsoo.ru/acScacl5
MPOLIECCHI

62 DneMeHTapHas paboTa B TEPMOJIMHAMUKE. bubmuotexa [JOK
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Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha
pV-nuarpamme

https://m.edsoo.ru/741d5738

Tennonepez[aqa KaK CII0co0 M3MEHEHUS

63 BHyTpeHHel 3Hepruun TJl cucremsl 6e3 bubmmorexa LHOK
https://m.edsoo.ru/3d734561
COBEPILICHUSI pabOTHI
64 KonBeknusi, TeIIonpoBOgHOCTb, U3JIyYEHUE bubmmoreia LIOK
https://m.edsoo.ru/157b54cd
KonnuectBo TennoTsl. TemoéMKOCTh Tena.
65 VY enbHas U MOJISIpHAs TEIUIOEMKOCTH bubnuorexa [JOK
BEIIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAaHUS https://m.edsoo.ru/7ba67355
TOILJIMBA
66 Pacuér konnuecTBa TEMIOTHI NIPU bubmuoreka [JOK
TerIoneperayde https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 aquadaTHOM mporecce. [lepBrrii bubmuoreka [JOK
3aKOH TEPMOJUHAMUKHU https://m.edsoo.ru/d8098824
68 KomudecTBo TEIoTsl U paboTa Kak Mepbl bubmuoreka [JOK
W3MEHEHUS BHYTpeHHel sHeprun T /1 cucteMsl https://m.edsoo.ru/b047alcd
BTopoii 3ak0oH TepMOIMHAMUKY IS
69 paBHPOBeCHr,Ix 51 HpepaBHOBeCHLIX IIPOLIECCOB. bubmorexa LIOK
https://m.edsoo.ru/c6f4f464
Heob6patumocTh NpupoIHBIX MPOIIECCOB
. bubnuotexa [JOK
70 ITpunnumner gerictBus TernoBbix MamuH. KIT/] hits://m.cdsoo.ru/2945513
bu6mmoreka [JOK
71 MaxkcumansHoe 3Hauenue KII1. [lukn Kapuo hitps://m.cdsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Pemenme saxa- https://m.edsoo.ru/b3efal8b
7 DKOJIOTUYECKUE aCIIEKTHI MCIOJIb30BaHUS bubnmoreka [JOK

TEIUIOBLIX JABUTaTesel. TemnoBoe 3arpsA3HCHHUC

https://m.edsoo.ru/9867aaa7
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OKpYXKaroIlieu cpebl

bu6mmoreka [IOK
74 Penrtenue 3anau
https://m.edsoo.ru/c8c70432
75 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MaIHbI" https://m.edsoo.ru/28d62b3{
76 KontponpHas pabora no Teme bubnuoreka [IOK
"Tepmonunamuka. TermioBbie MaTUHbL" https://m.edsoo.ru/1b6e26c5
[TapooOpazoBanue u konaeHcanus. Mcnapenue
bu6mmoreka [JOK
77 W KHIICHUE. Y IeIbHAs TEIJIOTa
https://m.edsoo.ru/6f8¢6777
mapooOpa3oBaHus
Haceltiennpie 1 HEHACHIIIEHHBIE TTAPHI.
KauecTBeHHas1 3aBUCHMOCTD INIOTHOCTH U
JIaBJICHUSI HACBHIIIICHHOTO Iapa OT
N bubmuoreka [JOK
78 TEMIEPaTypbl, UX HE3ABUCUMOCTh OT 00bEMa
https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIICHHS OT JaBJICHUS B
JKHIKOCTH
79 Brnaxxnocts Bo3myxa. AOCONIIOTHAS U bu6mmoreka [JOK
OTHOCHUTEJIbHAS BIIAXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenune 3amau
o https://m.edsoo.ru/18e95f13
81 TBépnoe teno. Kpucramnnueckue u amophHbie bubnunoreka [JOK
Tena. AHU30TPONUS CBOWCTB KPUCTAIIIIOB https://m.edsoo.ru/20a88a03
%) [TnaBneHue u KkpucTaun3anus. Y geapHas bubnuoreka [IOK
TeruioTa masneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTskenue u
bu6mmoreka [JOK
83 cxatue. Casur. Monayine FOnra. [Ipenen

yOpyrux aedopmaruii

https://m.edsoo.ru/dalaabl0
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https://m.edsoo.ru/6f8e6777
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TemioBoe pacuvpeHue KuAKOCTeH U TBEPIBIX

bubmuoreka [JOK

84 Tel. AHTAPMOHH3M TEIUIOBBIX KOJICOaHU
P https://m.edsoo.ru/7baSedf2
YaCTHUI[ BEIECTBA

85 [IpeoOpazoBanue 3Hepruu B (Ha30BBIX bubnnorexka HOK
repexo1ax https://m.edsoo.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHeHUE TEIUIOBOTO OanaHca

P https://m.edsoo.ru/ab15211b
bubmuoreka [JOK

87 Pewenue 3anau

A https://m.edsoo.ru/8ab7f40d
IToBepxHOcTHOE HaTsKeHHE. KanmispHbie
88 sBJICHHS. J{aBlieHUe 1O HCKPUBICHHOM bubmmorexa [IOK
' AL HCKP https://m.edsoo.ru/b42f1£97
MOBEPXHOCTHIO KuakocTH. Gopmyna Jlannaca
O06o00mIeHre U cuCTeMaTH3aIMs 3HAHUH 110
" bubnuotexa [JOK

89 TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.

" https://m.edso0.ru/0b52575¢
®dazoBbIE IEPEXOABI

90 KonTtponpsHast pabora o Teme "ArperatrHsie bubnnorexa [HOK
cocrosiHus BemecTa. Pa3oBble NEpexopl” https://m.edsoo.ru/7dc2a739
DneKTpu3anus Tei U €€ MpOosiBJICHUSI.

91 DnekTpuueckuii 3apsia. /[Ba Buna bubnuotexa [JOK
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOIYITPOBOIHUKHI

9 DJIEMEHTApHBIN 3JIEKTPUUYECKUM 3apsia. 3aKOH bubnunoreka [JOK
COXpaHEHUs IEKTPUYECKOTO 3apsaa https://m.edsoo.ru/f49afd24

93 Bzaumopericteue 3apsanoB. Toueunsie 3apsbl. bubnmnoreka [JOK
3akoH Kynona https://m.edsoo.ru/445b7746

bubmuoreka [JOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/7ba5edf2
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Onektpuyeckoe noiie. Ero neiicteue Ha

bubmuoreka [JOK

75 SIIEKTPUYECKUE 3aP5JIbI https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.

96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH bubnnorexka HOK
3JEKTpUYeCcKoro nojig. OMHOpOgHOE https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOE 110JI€

97 [ToreHManbHOCTH 3JIEKTPOCTATUYECKOTO bubnnoreka HOK
1ojsi. Pa3HOCTh MOTEHIMAIOB U HAIIPS)KEHUE https://m.edso0o.ru/80021447
[ToTenuunansHas sHEpTUs 3apsiia B

98 SHGKTPOCTaTI/IquKOI\I/I) noJie. I;_IOTGHIII/IEUI bubmmorexa [IOK

https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS

99 CBs13b HANPSKEHHOCTH TIOJISI U PA3HOCTH bubnuorexa [JOK
[MOTEHIUAIOB JUIS 3JIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838

100 [IpyuHIHMI cynepno3unuy 3JIEKTPUIECKUX bubnnorexa [HOK
noJjen https://m.edsoo.ru/Ocfeda6e

bu6mmoreka [IOK

101 Pemterite aza https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [lone paBHOMEpHO bubnunoreka [JOK
3apsKeHHOU cepbl https://m.eds0o.ru/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. [lone paBHOMEpHO 3apsKEHHOM bubmmorexa [TOK

N https://m.edsoo.ru/f7a665ee
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKN B 3JIE€KTPOCTATUYECKOM IIOJIE. bubnnoreka [JOK
VYcioBue paBHOBECHS 3apsii0B https://m.edso0o.ru/32405eab

105 JM3IEeKTPUKH U MOJIYITPOBOJHUKH B bubnuotexa [JOK
3IIEKTPOCTATUYECKOM MOJIE https://m.edsoo.ru/060ebab5

106 Kongencarop. D1eKTpoEMKOCTh bubnnorexa [JOK

KOHACHCATOpAa. SJ'ICI(TpOéMKOCTB IIJIOCKOTI'O

https://m.edsoo.ru/845b4173
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https://m.edsoo.ru/5a582263
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KOHACHCaTopa

107 [TapannenbHOE COeAMHEHHE KOHIEHCATOPOB bubmmorexa LHOK
https://m.edsoo.ru/d11e8ce7

108 ITocnenoBarenbHOE COCAUHEHUE bubmuorexa [JOK
KOHJICHCAaTOPOB https://m.eds00.ru/1€¢992920

109 DHeprus 3apsHpKEHHOT0 KOHAEHcaTopa bubmorexa LIOK
https://m.edsoo.ru/73a34f18

bu6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040

111

I[BI/I)KGHI/Ie Bapﬂ)KeHHOﬁ YaCTHUlbI B
OIHOPOJHOM JJICKTPHUYICCKOM I10JIC

bubmuorexa [JOK
https://m.edsoo.ru/8341d6ac

112

Pemenue 3amau

113 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [IOK
teme "Dnekrpuyeckoe nose" https://m.edso0.ru/5752603f
KonTtponpHast pabora o Teme bubnuoreka [IOK

114

"DnexkTpuueckoe mose"

https://m.edsoo.ru/cefe90e9

115

Cuia toka. [TocTossHHBIH TOK. Y CIIOBUS
CYIIECTBOBAHUS MTOCTOSTHHOTO JJIEKTPUICCKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/233311b5

TOKa
bu6mmoreka [IOK
116 15t .H S/C
CTOUHUKH TOKA. Hanpsokerue n S]] https://m.edso00.ru/0839al15
3akoH OMa AJ1s y4acTKa LEenH. DJIEKTPUIECKOoe bubnuoreka [IOK

117

COIIPOTUBJICHUEC

https://m.edsoo.ru/f14f251e

118

3aBHCHMOCTD COMMPOTUBJICHUA OAHOPOJAHOTO
IMPOBOAHUKA OT €TI0 AJIMHBI U IIJI0Iaan
MOIEPEUYHOTO CCUCHUA

bubmuoreka [JOK
https://m.edsoo.ru/95fcdf51

119

Y nenpHOE COIMPOTUBJICHHUEC BEIICCTBA.

bu6mmorexa [IOK



https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
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Penrtenue 3anau

https://m.edsoo.ru/437f8300

120 ITocnenoBarenbHOE, MApATIIEIBHOE, bubmuoreka [JOK
CMEIIAaHHOE COEAUHEHUE TPOBOIHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LIETICH. bubmmoreka [JOK
[TpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK
122 P
CHLICHHE 3a1a https://m.edsoo.ru/3881b469
123 Pabora anekTpuyeckoro Toka. 3akoH Jkoys bubmuoreka [JOK
—Jlenna https://m.edsoo.ru/a3605¢5¢
bu6mmoreka [IOK
124 P
CHICHUE 33131 https://m.edso0.ru/6761bf0Of
125 MoOMTHOCTB 3NEKTPUUYECKOTO TOKA. TernnoBast bu6mmoreka [IOK
MOIIHOCTb, BBIAEIAEMAs HA PE3UCTOPE https://m.eds00.1u/99750a6f
bubmuoreka [JOK
12 P
6 CHLICHHE 3a/1a4 https://m.edsoo.ru/eb72fc24
127 O/1C n BHyTpEeHHEE CONIPOTUBIICHUE bubnnorexa [HOK
UCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa A1 OJTHOM (3aMKHYTOI) bubnuotexa [JOK
JJIEKTPUYECKOU LIETIH https://m.edsoo.ru/221f40b
bu6mmoreka [JOK
129 P
CHLICHHE 3a1ad https://m.edso0.ru/3580b679
bu6mmoreka [IOK
130 M
OTIHOCTD MCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTKOE SAMBIKARHIE https://m.edsoo.ru/54615632
132 KonpaeHcaTop B 1enM TOCTOSTHHOT'O TOKa bubmorexa HOK
g p B https://m.edsoo.ru/3536813¢
133 Pemenue 3anau bubmuorexa [JOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
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https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e

https://m.edsoo.ru/4410cefl

134 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [JOK
ANEKTPUUECKU TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [JOK
AIIEKTPUYECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
137 O0o01IeHre U CUCTeMaTU3alus 3HAHUN 110 bubnmoreka [JOK
teMme "[1oCTOSHHBIN 21eKTpUYecKuid ToK" https://m.edsoo.ru/bfd7a050
138 KonTtponsHas padora o Teme "[locTostHHBIIH bubnnorexa [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DeKTpruyecKasi MpOBOAUMOCTD Pa3IMYHBIX
139 BCIISCTB. DIICKTPUYSCKUM TOK B METaLIaX bubmorera [JOK
B ' p ' https://m.edsoo.ru/da794295
CBepXIIpoBOAMMOCTD
DJIEKTPUUYECKUH TOK B paCTBOpaX U paciuiaBax
140 3IIEKT pOJ'II/ITOB 3aKOHblp Oa ape;I nz bubmorexa HOK
P ' Panea A https://m.edsoo.ru/4b423491
3JIEKTPOJIN3a
bu6mmoreka [JOK
141 One €CKHUH TO azax. [lna3zma
FICKTPHHACCIHI TOK B Tasax. LL1asm https://m.eds00.ru/92d92£76
142 DJIIeKTPpUUYECKHI TOK B BakyyMme. BakyymHbIie bu6mmoreka [IOK
IPUOOPHI https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUH TOK B OJYITPOBOJHUKAX bubmorexa HOK
P YIPOBOA https://m.edsoo.ru/ab61c660
bu6mmorexa [IOK
144 [ToaynpoBOJHUKOBBIEC IIPHOOPHI
YHPOBOA prbop https://m.eds00.ru/83622200
dusznyeckuit mpakTukym 1o teme "M3mepenue
P Y P bu6mmorexa [IOK
145 CHUJIbI TOKA U HANPSDKEHUS B LIENU

MMOCTOAHHOI'O TOKA IPH MMOMOIIH aHAJIOTOBBIX U

https://m.edsoo.ru/5643ea56
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U (POBBIX U3MEPUTENIBHBIX TPUOOPOB" MK
"3HAaKOMCTBO ¢ IIU(POBOIL J1abopaTopueii Mo
¢dusuke. [Ipumeps! usmepenus Gu3nUIecKux
BEJIMYMH MIPU TOMOIIN KOMITbIOTEPHBIX
TATYUKOB"

146

®uznyeckuil npakTukyM 1o teme "M3ydenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C LIEJIBIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

®uznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHUS TP MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBH>KCHHUH 10 HAKJIOHHOM
mwiockoctu" nnn "UcciaenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
nBIKeHUn"

bu6mmoreka [IOK
https://m.edso00.ru/6960b6ef

148

®dusnueckuil npakTuKyM 1o teme "M3mepenue
YCKOpEeHUs: CBOOOAHOTO NajieHus" uin
"N3yueHnue nBUKEHUS Tea, OPOIIEHHOTO
TOPU30HTAIILHO"

bubmuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

®uznyeckuil npakTukyM no teme "M3ydyenue
JBYDKEHUS TeJa M0 OKPY>KHOCTHU C TMIOCTOSTHHOM
o MoAyJI0 ckopocThio" nin "HccnenoBanue
3aBHCUMOCTH NepHOAa 00palieHus
KOHMYECKOT'O MasiTHUKA OT €ro MapaMeTpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

150

duznyeckuil NpakTUKyM 1o Teme "M3mepenune
PaBHOJICHCTBYIOIIEN CUJIBI IPU ABUKEHUN
Opycka 1o HaKJIOHHOW TIOCKOCTH" M
"IIpoBepka rumoTe3bl O HE3aBUCUMOCTH
BpPEMEHHU JIBHKEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €T0

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
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maccer"”

151

DuU3nYeCKUi MPAKTUKYM 110 TEME
"HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmanuu" wim "M3yuenue
JIBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkuid 610K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

®uznyeckuil npakTukyM 1o teme "M3mepenue
KO3 UIIMeHTa TPEHUS 110 BEIMYUHE YTIIOBOTO
ko dunumenta 3aucumocta Frp(N)" mm
"UccnenoBanue ABUKEHUSI OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
koadpumenTom Tpenus" win "M3yueHue
JBUKEHHS TPy3a Ha Baly C TpeHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

dusnyueckuil NpaKTUKYM 10 TeMe
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEP/OrO Tella, UMEIOIIETO OCh BpaLCHUS "
win "KoHCcTpyrpoBaHUe KPOHIITEHHOB U
pacuér cun ynpyroctu" win "HU3ydenue
YCTOWYMBOCTHU TBEPJIOTO TEJA, UMEIOILETO
MJI0IAb OTIOPHI"

bu6nmoreka [JOK
https://m.edsoo.ru/4a04f4{7

154

®uznyeckuil NpakTUkyM o teme "M3mepenne
MMITyJIbCa TeJla [0 TOPMO3HOMY MYTH" WK
"N3mepeHune CUIIbl TATH, CKOPOCTH MOJIETH
AIEKTPOMOOUIISI K MOIITHOCTH CHJIBI TATH" WK
"CpaBHeHUE U3MEHEHUS UMITYJIbCa TeJa C
uMnyJibcoM cwibl" unm "MccnenoBanue
COXpaHEHUS UMITYJIbCA TIPH YIIPYTOM
B3aumoeiicTeun" wim "M3mepenue

bu6mmoreka [JOK
https://m.edsoo.ru/8561b28e



https://m.edsoo.ru/b55b81a1
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https://m.edsoo.ru/856fb28e

KMHETUYECKOW SHEPTUH Tejia 10 TOPMO3HOMY
nytu"

155

®dusznyeckuil mpakTukym 1o reme "M3yuyenue
M30TEPMUYECKOTO TMpoliecca (PEeKOMEHI0BaHO
UCIob30Banue nudpoBoi maboparopun)" uim
"N3yuenue n30XopHOro mpoiiecca’ uimn
"N3ydenne n3obapHOro mporecca’ win
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

®uznyeckuil npakTukyMm no reme "Msmepenne
yaenbHOU TeroéMkocT" unu "VccnenoBanue
mpoliecca OCThIBaHUS BEIeCcTBA" TN
"UccnenoBanue aaunabaTHOTO mporecca’ uiu
"N3yueHne B3aMMOCBSA3U SHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIICHUS )KUIKOCTEH"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61

157

®usnueckuil NpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH HCTIapeHusl )KUIKOCTeH"
win "M3Mepenue yieapHON TerIoTh
riaBieHus Jpaa" win "M3yuenue cBONCTB
HachIIIEHHBIX MapoB" win "M3mepenue
a0COIIOTHON BIaYKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B noMmeneHun". smepenue
K03 pHIIMEHTa MTOBEPXHOCTHOTO HATSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6bla23b5

158

Du3NYeCKU IPAKTUKYM I10 TEME
"Habmtoienue npeBpalieHus SHEPTuu
3apsKEHHOr0 KOHJIEHCATOPa B SHEPTUIO
n3IydeHus ceeroauoaa’ wim "M3yyenue
MPOTEKAHUA TOKa B LIETH, COJEPKAIIEH
KoHieHcaTop" niu "Pacnpenenenre pa3HoCcTu

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJICHCATOPOB"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"HccneqoBaHue CMENIAaHHOTO COSTUHEHUS
pesuctopoB" unu "M3Mepenue yaeabHOro

bu6mmoreka [IOK

159
CONPOTHUBIICHHUS MPOBOJIHUKOB" WIIN https://m.eds00.ru/2b179d98
"HccnemoBaHue 3aBUCHUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"Habmorenue snekrponusa’ i "M3mepenue

3apsi/ia OAHOBAJICHTHOT'O HOHA" MITN Eub 1OK
noInoTeKa

160 "HccnenoBanre 3aBUCUMOCTH CONIPOTHUBIICHUS httos://m.ed 64b66901

ps://m.edsoo.ru e

TEPMOPE3UCTOPA OT TeMIepaTypsl" Win

"CHsiTUE BOJIBT-AMIIEPHON XapaKTEPUCTUKU

nuona"

Peseprubiit ypok. O6001eHNE U

. bubnuoreka IIOK
161 CHUCTEMAaTH3als 3HAHUHU 110 TEME httos://m.ed 1 led017d93

ps://m.edsoo.ru/e

"Kunemaruka"

162 Peseprublil ypok. O6001IeHNE U bubnmnoreka [JOK
crucTemMaTh3alus 3Hanui mo teme "JlmHnamuka" https://m.edsoo.ru/3149956b
Peseprublil ypok. O6001IeHNE U

. bubnuoreka IIOK
163 cucreMarusanus 3Hagui mo teme "Crartuka httos://med & 09752
PS://M.€dS00.1ru ac
TBepaoro rena"
Peseprubrit ypok. O6001eHNE U
. bubnunoreka IIOK
164 CUCTEMATHU3AaIUA 3HAaHUN 10 TeMe ""3aKOHEI hittos://m.ed & 16c0df
ps://m.edsoo.ru/6¢ cc
COXpaHEHHUs B MeXaHuke"
165 PesepBublit ypok. O60011IeHNE U bubmmoreka [IOK

cucTeMaTu3alms 3HaHui 1mo treMe "OCHOBEI

https://m.edsoo.ru/de148976



https://m.edsoo.ru/2b179d98
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MOJIEKYJIIPHOKMHETUYECKON Teopun”

PesepBHbIil ypok. O6001IeHNHE 1

bubmuoreka [JOK

166 CHUCTEMaTH3als 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obec77¢cl
Tepmonunamuka. TemnoBbie MalIMHBI
PesepBHbIii ypok. O6001IeHNE 1
167 CUCTEMAaTHU3aIHs 3HAaHUH 110 TEME 1 bu6mmoreka [IOK
"ArperarHblie cocTosiHus BemiecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexosr"
PesepBurblil ypok. O000IICHNE 1
P P iII bubmuoreka [JOK
168 CUCTEMATHU3AIIAA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DneKTpruYecKoe mosie
PesepBHrlil ypok. O000111€HIE U
P P . bu6mmoreka [IOK
169 CUCTEMATHU3AINA 3HAHUH 10 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
IToCTOsTHHBIN 3JIEKTPUUYECKUIA TOK
PesepBHrlil ypok. O000111€HIE U
P P . " bubnuorexa [JOK
170 cucreMarusanuys 3Hagui mo reme "Toku B 1
" https://m.edsoo.ru/cc7681d4
pa3IMYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bs3aumonelicTBre MOCTOSHHBIX MATHUTOB U
1 IIPOBOJHUKOB ¢ TOKOM. MarHuTHoe IoJe 1 bubmmorexa LIOK
POBOA ’ ' https://m.edsoo.ru/487a8593
I'mnoTesa Ammepa
BekTop MmaruutHOM uHAYKOUU. [IpuHIHAT
2 cyIe 1II)O3I/I 15011 MaFHI/ITi}I:I; noneﬁp .HI/IHHI/II/I 1 bubmmorera [TOK
ynep ULI ’ https://m.edsoo.ru/4clabccb
MarHUTHOM UHAYKIIUHU
3 MarauTHoe 10Jie MPOBOJIHUKA ¢ TOKOM. OTBIT 1 bu6mmoreka [IOK
Opcrena https://m.edso0.ru/d35d5262
bubmuoreka [JOK
4 Cuita AMmepa, e€ HanpaBJi€HUE H MO 1
1ia AMHep HAlpABIICHHIC H MOy https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 3agau 1
a https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. | bubnuoreka [IOK
DIIEKTPOU3MEPUTEIILHBIE TTPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HampaBjIeHUE U MOAYb.
7 ,Z[BI/DKGHI/II)E: 3: SDKGHHOIE'I) YaCTHUIIbI B e 1 bubmorexa HOK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bu6mmoreka [IOK
8 Pemenue 3agau 1
A https://m.edsoo.ru/504e98c7
bubmuorexa [JOK
9 Pabora cunel Jlopenma 1
PeHI https://m.edsoo.ru/d518bedb
10 Pemienne 3agau 1 bu6mmorexa [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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https://m.edsoo.ru/93617bd9

1 MarunuTtHoe 110Ji€ B BEIlIECTBE. bubmuorexa [JOK
DeppoOMarHeTUKy, napa- u JuaMarHeTUKA https://m.edsoo.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnnoreka [HOK
[Ipumenenue peppoMarHeTHKOB https://m.edsoo.ru/0b58190a
" " bubmumoreka [IOK
13 Pewenue 3anay no reme "MarauTtHoe mosie hitps://m.edso0o.ru/5b35¢307
bu6mmoreka [IOK
14 P "™ "
elnIeHue 3a7a4 1o tTeMe "MarauTHoe mnose hitps-//m.cdsoo.rw/4] cdac8a
15 SIBneHne ANEKTPOMArHUTHOM MHIYKIUU. bubnnorexa [HOK
IToTok BekTOpa MarHUTHOM MHIYKIIUU https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
16
SAC mHayKuAH https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK
1 B .T o
8 UXpeBoe dekTpuyeckoe noie. Toku Dyko hitps-//m.edsoo.ru/1 Sabe1 40
bu6mmoreka [JOK
19 S1C
AC MHAYKIIH B ABWKYIIIXCS POBOMHMKAX https://m.edsoo0.ru/0235¢cc02
bu6mmoreka [IOK
2 P
0 CHLICHHE 3a1ad https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 IT
pasio Jleria https://m.edsoo.ru/bbc22726
) NunyxtuBHOCTH. KaTymka THAYKTUBHOCTH B bubnnorexa [JOK
LeNH ITOCTOSIHHOTO TOKa https://m.edsoo.ru/621eaec9d
” SBnenune camonuaykimu. J/C bu6mmorexa [IOK
CaMOUHIYKIUH https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO TOJISl KaTyIIKH C bubnnoreka [JOK
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https://m.edsoo.ru/41c4ae8a
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TOKOM. :‘)HGKTpOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/b3c0ad11

25 Penrenue 3anau Bubmaorexa ITOK
https://m.edsoo.ru/88{69d2b
26 O06o001IeHre U CUCTEeMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
teMe "DnexkTpoauHamMuka' https://m.edsoo.ru/76484025
7 KontponbHas pabora no Teme bubnuoreka [IOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
)% KomnebarenpHas cuctema. CBOOOIHBIC bubmuoreka [JOK
KoseOanus. ['apMoHUYecKre KoJeOaHHUsI https://m.edsoo.ru/7c1db385
79 KunemaTtnueckoe v JIMHaAMHUYECKOE ONUCAHUE bu6mmorexa [IOK
K0J1e0aTeIbHbIX IBKEHNAN https://m.edsoo.ru/87¢e9498
DHepreTuveckoe onvucanue. BeiBos
30 JMHAMUYECKOr0 OIMCAaHMS TAPMOHUYECKHUX bubnuorexa [JOK
KOJICOaHUH U3 UX YHEPTETUUCCKOTO U https://m.edsoo.ru/e3c99692
KHHEMATHYECKOTO OTTUCAHUS
. bubmuorexa [JOK
31 AMILIHTY 22 1 pasa KonebarHi https://m.edsoo.ru/7a0c439a
[lepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOTHBIX KOJIeOaHMI
32 MaTeMaTu4yeckoro MasTHuka. [lepuon bubmorexa HOK
. https://m.edso00.ru/e0399319
CBOOOAHBIX KOJIEOAHUN TIPYKHHHOTO
MasTHHKA
1 3aryxaromue KonedaHus. BeiHyX/1eHHBIE bubnuotexa [JOK
kosnebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bubmuorexa [JOK
34 ABTOKONCOHMS https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubmmorera [IOK

https://m.edsoo.ru/addeec?1
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https://m.edsoo.ru/756123c5

36 Ypok-koH(pepenmus "MexaHudeckue bubnunorexka HOK
KoJie0aHusl B My3bIKQJIBHBIX HHCTPpyMEHTax" https://m.edsoo.ru/8ef587be
37 O06o001IeHe U CUCTEMaTH3alIisl 3HAHUH 110 bubmuorexa [JOK
teMe "MexaHnueckue KoueoaHus" https://m.edsoo.ru/eb84182f
38 DNEKTPOMArHUTHBIE KOJICOAHMSI. bubnnoreka HOK
KonebarenbHbIi KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTY b
39 3apsijia KOHJIEHCaTopa ¢ aMIUIUTYION CHIIbI bubmorexa LHOK
PAA g p A https://m.edsoo.ru/09319af1l
TOKa B KOJIeOaTeTbHOM KOHTYpe
40 3aK0oH COXpaHEHUsI YHEPTUU B UJI€ATTLHOM bubnuorexa [JOK
KOJIe0aTEIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroliue 3JIeKTPOMarHuTHbIE KoJeOaHusl.
bu6mmoreka [IOK
41 BoinyKIeHHBIE JIEKTPOMArHUTHBIE
https://m.eds00.ru/5¢668619
KoseOaHus
4 [lepemenHbIil TOK. Pe3uctop u KOHIeHCaTop B bubnuorexa [JOK
LIETY [IEPEMEHHOT0 TOKA https://m.edso00.ru/84836152
43 Karymka MHIyKTUBHOCTH B LIENIU bubnuoreka [IOK
MIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa 11 3eKTPUYECKON Lenu bubnnoreka [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHoCTh IEPEMEHHOT0 TOKA.
45 AMITTUTYTHOE U IEHCTBYIOIIEE 3HAUCHUE Bubmmorexa LHOK
A A yrou https://m.edsoo.ru/lcac6ede
CHUJIBI TOKA Y HAIPSKEHUS
46 Pe3oHaHc B DIIeKTpUYECKOHN 1IETH bubmorexa LOK
p https://m.eds00.ru/087506df
bubnmoreka [JOK
47 Pemenue 3agau 1

https://m.edsoo.ru/al6836a4
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https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4

NneansHbiif Tpancdopmarop. [IponsBoacTtso,

48 repeaya u moTpeOIeHUE AICKTPHIESCKON bubmorexa HOK
e P P https://m.edsoo0.ru/f97418ae
SHEpPruu
DKOJOTMYECKHUE PUCKH TTPU TPOU3BOJICTBE
49 3JIeKTpodHeprun. KynbTypa ucmoib30BaHus bubmorera [IOK
p priti. BYIARTYD . https://m.edsoo.ru/a674d93
AJIEKTPOIHEPIHH B TIOBCETHEBHOM KU3HU
bubmuorexa [JOK
50 P
CHICHHE 3aAat https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
51 P
CHICHHE a1 https://m.edsoo.ru/7cab59{8
5 O06o001IeHe U CUCTEMAaTH3alUsl 3HAHUH 110 bubmuoreka [JOK
TeMe "DeKTpOMarHuTHbIE KoJieOaHus" https://m.edso0.ru/401024a9
53 MexaHn4yecKkue BOJTHBI. XapaKTePUCTUKHU bubnnoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
. bubnuorexa [JOK
54 CBolicTBa MEXaHUYECKHUX BOJIH
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3ByK. XapaKkTepuc 3ByKa
YK PAKTCPHCTHICH 3BYK https://m.edsoo.ru/138b6f09
56 WHuppazByk u ynprpassyk. [llymosoe bubnnorexka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.eds00.ru/7380038f
bu6mmoreka [IOK
57 Pemenune 3amau
s https://m.edsoo.ru/cfd918bf
58 DNeKTpoMarHuTHbIE BOJHBI. M3myuenue bubnnoreka [JOK
BJIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MeKTPOMarHuTHhIX BoJiH. CBoiicTBa bubnuoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
60 [Ixana >MeKTPOMarHUTHBIX BOJIH. bubnmoreka [JOK

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B

https://m.edsoo.ru/49be1{9e
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TEXHUKE U OBITY

IIpHHHHHBIpaHHOCBHSHI{TCHCBHﬂCHHH.

bubmuoreka [JOK

61 Pagunomokarust. BHeKTpOMferHTHoe hitps:/m.cdsoo.ru/9f96F1 8
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl
6 Kontponbhast pabora o teme "Konebanus u bubnnoreka [HOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubnnoreka [HOK
pacupoCTpaHEHHUsI CBETA https://m.edso00.ru/f9566406
64 Penrenue 3a1a4 Ha NpUMEHEHHE 3aKOHA bubnnoreka [JOK
IIPSAMOJIMHEMHOTO paclpOCTPAHEHMS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkano. bubnnoreka [JOK
Cdepugeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN 110Ka3aTeb MPETOMICHHUS.
66 [TonHOE BHYTpEHHEE OTpaKEHUE. bubmmorexa [IOK
. https://m.edsoo.ru/bc2e55cd
[IpenenbHBINA yroa NOJIHOTO BHYTPEHHETO
OTpaKE€HUs
67 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnuotexa [JOK
OTpa)KEHUA U IIPEIOMIICHHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon stydeit B mpusMe. Jlucnepceus cBeTa. bubnnorexa [JOK
CroxHbIN cocTaB Oenoro cBera. L[pet https://m.edsoo.ru/d8elc3be
69 JInn3el. POKYCHOE PACCTOSHUE U ONITUYECKAS bubnnoreka [JOK
CHJIA JINH3BI https://m.edsoo.ru/60441359
70 [Toctpoenne n300paXkeHU B JIMH3aX U UX bubnnorexka [JOK
crucTtemax. YBEJIUYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemienue 3a1au Ha nocTpoeHue
N bubmuorexa [JOK
71 M300paXEeHH, MOIyIaeMbIX C TTOMOIIBIO

JINH3

https://m.edsoo.ru/5a868{09
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bu6mmoreka [IOK

72 I e e
713 KAl OUTHACCKA cneTema https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. [Ipenensr npuMeHUMOCTH bubnunoreka HOK
F€OMETPUYECKON ONITUKH https://m.edsoo.ru/cd174al0
74 CKOpOCTb CBETa M METO/JIbI €€ N3MEPEHHUS bubmorexa HOK
p a p https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucnepens ceera https://m.edsoo.ru/lel6cchHe
bu6mmorexa [IOK
76 n
HTepdepeHIT CBeTa https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKU. Y CIIOBUS bubnnoreka [JOK
HaOJIIOJICHUS MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6mmorexa [IOK
78 P
CHICHHE 3a/ad https://m.edsoo.ru/3061de2b
bubmuoreka [JOK
79 IT
PHMCHCHHE HHTEPdCpeHIIN https://m.edsoo.ru/668edbc8
bu6mmorexa [IOK
80
Jlugparuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue bubnnorexka [JOK
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 P
CHLICHHE 3a1ad https://m.edsoo.ru/d58c411a
23 [TonepednocTh cBeTOBBIX BOJIH. [lomspusanus bubnnorexka [JOK
CBeTa https://m.edso0.ru/e9890fe9
bu6mmorekxa [IOK
84 P
CHICHHE 3a/1ad https://m.edsoo.ru/c56¢8158
85 CBETOBBIC SABJICHHS B IPUPOIE bubmorexa [TOK

https://m.edsoo.ru/0b36363d
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O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

bubmuorexa [JOK

86
Teme "OnTuka" https://m.edsoo.ru/8a14748b
bu6mmoreka [IOK
87 KonTpoabHas padora o teme «ONTHKa)
HIPOJIbHAA paboTa TO TeM fH https://m.edsoo.ru/82315dd4
['panu1Ibl IPUMEHUMOCTH KJIACCUYECKOM
88 MEXAHUKU. 3aKOHEI DJIEKTPOIUHAMUKA U buGnnorexa LIOK
' Tho https://m.edso0o.ru/c9bd77cb
MPUHIIMI OTHOCUTEIBLHOCTH
29 [locTynarsl cnennanbHONM TeOpun bubmumoreka [IOK
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJI.
IIpeoOpaszoBanus Jlopenra. YciaoBue
90 o pI/I‘lI/III;HOCTI/I OTHO(I;)I/ITGJILHOCTL bubmmorexa LHOK
p ’ https://m.edsoo.ru/d83742bb
OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U
COKpAIICHHUE ITTUHBI
o1 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
9 CBs13b MacChl ¢ YHEPTUEH U UMITYITECOM bubnnoreka [JOK
PEISATUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI https://m.edsoo.ru/b6258ffa
bu6mmoreka [IOK
93 PaBHOBecHOE TeII0BOE U3TyYEHHE
https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
94 3akoH cMeliennsa BuHa
B https://m.edsoo.ru/1¢5{f752
bu6mmoreka [IOK
95 I'mnotesa M. IInanka o kxBaHTax. @OTOHBI
https://m.edsoo.ru/a5ffa218
bubmuorexa [JOK
96 DHeprusa 1 UMIyJiabc GoToHa
p y ¢ https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnnoreka [JOK

3akoHbl poTtordpdekra

https://m.edsoo.ru/8c68e5b9
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08 Ypasuenue DiiHiuTeitHa st porosaddexra. bubmmoreka [JOK
"Kpacnas rpanuna" ¢pororpdexra https://m.edsoo.ru/01ef4556
bu6mmoreka [IOK
99 .0 IT. H. JIe6
Jlapaenue caera. OnbITh! coencsa https://m.edsoo.ru/64b4£966
bubmuorexa [JOK
100 B i
OJIOBBIC CBOMCTRA HaCTHIL https://m.edsoo.ru/f59cfcec
Bounnbl e bpoiinsd. [{nuna Bonubl ae bpois
101 u aSMeI[LI O%J'IaCTI/IZJ[IOKaJII/ISa I/II/IH ’ bubmorexa HOK
P P N B https://m.edsoo.ru/5df8bafl
JBIDKYIICICS YaCTUIIBI
102 KopnyckynsipHo-BOITHOBON Ayalin3M bubmorexa LHOK
pHyCcKyIip o https://m.edsoo.ru/8ccab62a
bubmuorexa [JOK
103
Jlcppakiuist SIICKTPOROB Ha KpHCTANIaX https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHnuil B MUKPOMHUPE.
i P N P vp bubmuoreka [JOK
104 CooTHoIIeHHs HEOTIPEAeIEHHOCTEN
. https://m.edsoo.ru/65783dec
['eitzenbepra
bu6mmorexa [IOK
105 P
CUICHHE rPa(uHecKyX saza4 https://m.edsoo.ru/e70195bd
.. bubmuorexa [JOK
106 P
CHICHUE PACHCTHBIX 3a/1a1 https://m.edsoo.ru/ee9b3182
107 KonTposbHas padora no temam: "OCHOBBI bubnnorexka [JOK
CTO", "KopmycKyJIspHO-BOJIHOBOM ayanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMa. bubnuotexa [JOK
[TnanerapHast Mozens atoMa Pesepdopaa https://m.edsoo.ru/312b750a
bubmuorexa [JOK
109 II b
OCTyRatHl Hopa https://m.edsoo.ru/404dfa%a
Buasr ciektpoB. CriekTp ypoBHEH dHEpTrUun bubnmoreka [JOK

110

aToMa BOJ0opoaa

https://m.edsoo.ru/cf74bl 1a
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11 CHOHTaHHOE U BBIHYK/ICHHOE U3Ty4YECHHE bubmmoreka [JOK
CBeTa https://m.edsoo.ru/f945d85¢c
bubnunoreka HOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa ['eiizenbepra-
113 I/I]}SIaHeHKO 3apsn u MaECOBOG qncncr)) saapa bubmmorexa LIOK
- 9P pa- https://m.edsoo.ru/34ada5de
N3oronel. PagnoakTuBHOCTH
3aKoH pasioaKkTUBHOTrO pacnazaa. CBoicTBa
114 MOHU3HUPYIOLIETrO U3ily4eHus. BiausHue bubnnorexa [JOK
PAANOAKTUBHOCTH HA KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
JlozumeTpust
DHeprus CBS3U HYKIIOHOB B siape. SaepHbie
cuibl. [ledekt maccel siapa. SnepHbie
115 peakiuu. Snepusie peaktopsl. [Ipodiaemsr bubnnoreka [JOK
YIPaBIIIEMOTO TEPMOSIEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKUE aCIIEKThI Pa3BUTHUSI SIICPHOM
HYHEPTEeTUKHU
Mertoasl perucTpaluu U UCCIeI0BaHMS
AJIEeMEHTapHBIX YyacTull. OyHTaMEeHTAIbHbBIC
116 B3auMOJIeUCTBUS. bapuoHbl, ME30HBI U bubmmorera [TOK
- bap ’ . https://m.edsoo.ru/lac08a5b
nentoHsl. [IpeacraBnenne o CtannapTHON
Mozenu. KBapk-TitooHHas MOJIENb aIpOHOB
®usuka 3a npegenamu CTaHIApTHOW MOJAEIIH.
117 TémHas Marepust U TEMHas SJHEPTUS bubmmorexa [TOK
p . privt. https://m.edsoo.ru/c026fd37
EnuncTBO U3nyecKoil KapTUHBI MUpa
118 Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE bubmuoreka [IOK
aCTpOHOMUU https://m.edsoo.ru/ad73e145
bu6mmoreka [IOK

119

[IpuMeHUMOCTh 3aKOHOB (PUBHKH IS

https://m.edsoo.ru/39¢44028
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0OBSICHEHUS TPUPOIBI KOCMHYECKHX
00BbeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEN0BaHUN

COBpeMeHHble OIITHUYCCKUEC TCIICCKOIIBI,

bu6mmoreka [IOK

120 aJIMOTEJIECKOITBI, BHEATMOC(epHas
paz ’ bep https://m.edsoo.ru/4877aale
aCTPOHOMHUS

121 Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue bubnunoreka HOK
3BE3JIbI, INIAHETHI, UX BHANMOC JBIDKCHUC https://m.edsoo.ru/aac588¢eb
Conneunas cucteMa. Coiane. ConHeyHas

bubmuoreka [JOK
122 aKTUBHOCTH. MicTounuk sHeprun CosiHIa U
. https://m.edsoo.ru/22748eb4
3BE3 ]
3BE3/1bI, ©X OCHOBHBIE XapPaKTEPUCTUKH.
123 Huarpamma "crieKTpajibHbIN KJIacc — bubmorexa LHOK
P " P https://m.edsoo.ru/42169944
CBETUMOCTbD
124 3Be3/1bI TIIABHOM MOCIEI0BATEILHOCTH bubmmorexa LHOK
https://m.edso00.ru/b3cb766¢
Buyrpennee ctpoenue 38€311. CoBpeMeHHbIE

125 MIPEICTABJICHHS O IPOUCXOKICHUH U bu6mmoreka [JOK
sposrrori CoTHITa U 3BE3. DTAallbl )KU3HA https://m.edsoo.ru/d09da494
3BE3]

126 Muneunsiii [IyTe — Hama ["amaktuka. Tunel bubnnorexa [JOK
rajnakTuk. YEpHbIE ABIPHI B sIpax raJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmpenue Beenennoii. 3akon Eu6 1IOK

nOJInOTEKA

127 Xab66m1a. Teopus bosbioro B3peiBa.

P P https://m.edsoo.ru/3dbdf0d2
PenukToBO€ H3yyeHue

128 MacmtaOHas cTpykTypa BeeneHHoit. bubnnoreka [JOK
MertaranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpoGieMbl acTpOHOMUU bubnmoreka [JOK
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https://m.edsoo.ru/d37d9ffe

Pu3N4eCcKU IPAKTUKYM 110 TEME
"HccmeqoBaHue MarHUTHOTO IIOJIS
HOCTOSHHBIX MaruuToB' win "UcciaenoBanue

bubmuoreka [JOK

130
CBOWCTB (peppOMarHeTHKOB" MU https://m.edsoo.ru/67361aef
"UccneqoBanue AeHCTBUSA IIOCTOSHHOTO
MarHurta Ha pamKy ¢ TOKOM"
DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenue cuiibl Amnepa" unu "M3ydenue
" bubnnoreka [JOK
131 3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA
" . https://m.edsoo.ru/fcae91e9
w "OnpeneneHne MarHUTHOM MHIYKIIUY Ha
OCHOBE U3MepeHUsI cuiibl Ammepa”
Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HcceqoBaHue IBIEHUS DJIEKTPOMAarHUTHOMN
132 | " P https://m.edsoo.ru/c36658da
uHAykuuu'" win "OnpeneneHue HHIyKIUU
BHUXPEBOI'0 MarHUTHOTO MOJs"
Pu3nYecKuil TPAKTUKYM 110 TEME
133 "UccnenoBanue siBIEHUS CAaMOMHIYKITUN" bubnuotexa [JOK
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
regepartopa”
Du3nUeCcKu IPAKTUKYM I10 TEME
" . bubnuotexa [JOK
134 N3mepenue nepuoia cBOOOAHBIX KoJdeOaHU
" https://m.edsoo.ru/5d159d35
HUTSHOTO U IPYKUHHOI'O MasiTHUKOB
Du3nUeCcKu IPAKTUKYM I10 TEME
" bubnnoreka [JOK
135 [IpeoOpa3oBanue 3HEPrUM B MPYKUHHOM
" https://m.edsoo.ru/a28026bd
MasiTHUKE
Pu3NYeCcKuil TPAKTUKYM 110 TEME
" bubnuorexa [IOK
136 HccnenoBanue nepeMeHHOT0 TOKa 4epe3

MIOCJIEIOBATEILHO COSTMHEHHBIE

https://m.edsoo.ru/89dc2d90



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
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
e IEPEMEHHOro ToKa"

®dusznyeckuil mpakTukym mno teme "M3yyenue

bu6mmoreka [IOK

137 11apamMeTpoB 3ByKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
DuU3nYeCKui MPAKTUKYM 110 TEME

138 "N3mepeHue nokasaresis IpeaoMIeHUs bubnuoreka [IOK
crexna" win "llomyuenue n3o0pakeHus B https://m.edsoo.ru/42569¢al
CUCTEME U3 IJIOCKOTO 3€pKajia U JIUH3bI"
Du3n4eCcKuil NPAKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH (DOKYCHOTO

139 paccTosiHuA OT BElIecTBa (Ha mpuMepe Effg;ﬁfg;?gigmfbﬁ
KuAKuX IuH3)" wik "M3Mepenne GpoKycHOro T '
paccTOSHUS PACCEUBAOIINX JTUH3"
Ou3nyecKuil MPakTUKYM 0 TeMe

140 "Habmonenue qudpakiuun, HHTephepeHIInn fgfﬁ;ﬁfﬁ;?ﬁgwad”
U MOJIsIpU3aluy cBeta” T ]
Du3nUeCKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCca U SJHEPTUH

141 PeNSITUBUCTCKUX YacTull (1o ¢potorpadusm ngj;if;;?ﬁiﬂs&m
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue noctossHHOM [l1anka Ha ocHOBe

142 uccienoBanus ¢porodrdpdexra" wim fgfﬁ;;fg;?ﬁibgmﬁz
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA " ]
4yepe3 CBETOAMO] OT HarpsiKeHus"

143 Pu3n4eCcKuil IPAKTUKYM 110 TEME bubnnoreka [JOK

"UccnenoBanue cuekTpa pa3peskeHHOro

https://m.edsoo.ru/ec651eb8
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aTOMapHOT'0 BOJIOPOJa M H3MEPEHUE
nocTtostHHOM Punbepra”

144

DuU3nYECKUi MPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO (OHA C
HCIIOJIb30BaHueM Ao3umMmerpa’ unu "N3yuenue
MOTJIONICHMS OeTa-4acTHI] alFoMUHNEM "

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabeb6e

145

Pu3N4eCcKui IPAKTUKYM 110 TEME
"HaOmroaenust 3B€31H0r0 HEOA
HEBOOPYXKEHHBIM IJIa30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TTPUIIOKEHUHN IJIs
OTpEeIETICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3niusi CeBepHOro MoNyHIapus U sipkue
3Bé31b1" Wi "HaOrroaeHus B TEIECKOIl
JlyHbl, IIaHET, TYMAHHOCTEH U 3BE3THBIX
CKoIIeHUi"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

146

0O0001eHne 1 cucTeEMaTU3aIMs 3HaHui. Pois
(U3UKY U aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTHYECKOM, COITHAIILHON M DTHUECKOH
chepax neaTeTbHOCTH YeJIOBEeKa

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

0O0001IeHne 1 cucTeMaTU3alMs 3HaHui. Poib
U MeCcTO (PM3UKHU U aCTPOHOMMH B
COBPEMEHHOM HAYYHON KapTUHE MUPA

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢

148

O0001Ienre U cucTeMaTH3alys 3HaHui. Poab
¢du3udeckoit Teopun B GOpMUPOBAHUU
npecTaBiIeHul 0 (U3NIECKOI KapTHHE MUPA,
MeCTO (pU3UUECKOM KapTUHBI MUpPA B 00IIEM
pﬂ}ly COBpeMeHHBIX eCTeCTBeHHO-Hay‘-IHI)IX
MPEJCTABICHUIN O IPUPOJIE

bubmuoreka [JOK
https://m.edsoo.ru/e7d40014
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149 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 110 bubmuorexa [JOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O060011IeHNE U CUCTEMATU3AIMs 3HAHUN 110 bubmuorexa [JOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0001eHre U cucTEMaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
teme "Ilunamuka" https://m.edsoo.ru/2dfbafc5
152 O0001eHre U cucTeMaTU3aLMs 3HAHUI 110 bu6mmoreka [IOK
teme "CraTtuka TBep10ro Tena" https://m.edsoo.ru/3cca482¢
153 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [IOK
TeMe "3aKOHBI COXpaHEHUs B MEXaHHUKE" https://m.edsoo.ru/32a4d1a0
O06o01IeHre 1 cucTeMaTr3als 3HaH|K 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON bubmmorexa LHOK
| https://m.edsoo.ru/ed440ca8
TEOpPUH
155 O06o001IeHe U CUCTEMAaTH3alUsl 3HAHUH 110 bubmuoreka [JOK
teme "Tepmoaunamuka. TemnoBbie MamHb" https://m.edsoo.ru/c63f7c10
O06o001IeHEe U CUCTEMAaTH3alisl 3HAHUH 110
bu6mmoreka [IOK
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
https://m.edsoo.ru/1d36b5bl
®da30BbIe IEPEXOIbI"
157 O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 bu6mmoreka [IOK
TeMe "DnekTpuyeckoe nose" https://m.edsoo.ru/3bf0def9
158 O06o0011eHe U cuCTeMaTU3alMs 3HaHUH 110 bubnnorexka [JOK
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK" https://m.edsoo.ru/71453ee6
159 O06o0011eHNe U cucTeMaTU3alMs 3HAaHUH 110 bubnnorexka [JOK
TeMe "TOKM B pa3InyHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o0011eHne U cUCTeMaTU3alMs 3HAHUH 110 bubnnoreka [JOK
teme "MarauTtHoe nose" https://m.edsoo.ru/3b4c06ae
161 PesepBublit ypok. O60011eHNE 1 bubmmoreka [IOK

cHCTeMaTHu3allus 3HaHUM 110 TeMe

https://m.edsoo.ru/053e¢2248
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"DneKkTpoMarHuTHas MHAyKIus"

PesepBHbIil ypok. O6001meHIE 1

bubmuoreka [JOK

162 CUCTEMAaTHU3aIHsI 3HAHUH 110 TEME
" B " https://m.edsoo.ru/d6310bfd
MexaHndeckue KojieOaHus
PesepsuEIil ypok. O000IIIEHHE U
P P . bu6mmoreka [IOK

163 CHUCTEMAaTH3als 3HAHUH 10 TEME

" " https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHUTHEIE KOJeOaHus
PesepBHbIil ypok. O6001IeHNE 1

164 CUCTEMaTH3alMs 3HAHUH 110 TeME bubmuoreka [JOK
"MexaHW4YecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 Peseprublit ypok. O600mmeHne 1 bubnnorexa [JOK
cucreMarusanus 3Hafguii mo reme "Onruxa" https://m.edsoo.ru/52ad1603
PesepBueiil ypok. O0001meHE 1

P P . " bubnuorexa [JOK
166 cucremMarusanusa 3Haguii 1o reme "OCHOBBI
" https://m.edsoo.ru/5beclc65
CTO
PesepBHbIil ypok. O000IIEHNE U
167 CI/ICTEMaTmZIle;I 3HAHUH 110 TEME bubmmorera [TOK
" . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOU Tyalinu3m
PesepBHbIil ypok. O000IIEHNE U
168 CI/ICTEMaTmZIle;I 3HaHuH 1Mo TeMe "dusuka bubmnorexa [IOK
\ https://m.edsoo.ru/1f511654
aToMa
PesepBHbIil ypok. O000mIEHE U
P P . " bubnuoreka [IOK
169 cucTeMaru3aus 3HaHuii 1o reme "duzuka
" https://m.edsoo.ru/905¢5ce0
ATOMHOTO SIpa U AJIEMEHTAPHBIX YaCTHUII
PesepBurrii ypok. O000111€HIE U
P P . " bubnuorexa [IOK
170 CUCTEMATH3AINA 3HAaHUH 110 TeMme " DIIEMEHTHI

acTpopuzuxu”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbI CpelHero 001ero 00pazoBaHus

10.1

JleMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4HOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTUM, B IPAKTUYECKOU AEATEIbHOCTH JIIOICH

10.2

YyuThiBaTh TpaHUIBI TPUMEHEHUS HM3YYCHHBIX (PU3UUYECKUX MOJIETIEH:
MaTepuagbHas TOYKa, MHEpLUalIbHas cucTeMa OTCYETa, aDCOIIOTHO TBEPI0E
TEJIO, UICAIbHBIN Ia3; MOJEIN CTPOCHUS I'a30B, JKUIKOCTEN U TBEPABIX TEll,
TOYCUHBIN AJIEKTPUUECKUH 3apsi]] — MPU PEIICHUH (PU3NUECKHUX 3a/1a4

10.3

Pacnio3naBath ¢u3udeckue sSBiIeHUs (MIPOLECCHl) U OOBSICHITD UX Ha OCHOBE
3aKOHOB ~MEXaHHUKH, MOJIEKYISIPHO-KHHETUYECKOH TEOpUU  CTPOCHUs
BEIIECTBA M DJEKTPOJAMHAMHMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
IpsIMOJIMHENHOE JIBUXKEHHME, CBOOOJHOE MaJeHHe Tels, MABM)KEHHE I10
OKpYKHOCTH, MHEpLHUs, B3aumojeiictBue Ten; aAuddysus, OpoyHOBCKOe
JBM)KEHUE, CTPOEHHUE >KUJKOCTEH M TBEPHBIX TeN, U3MEHEHHEe 00bEMa Tell
IpU HarpeBaHuM (OXJIAXJAEHHM), TEIUIOBOE pPAaBHOBECHE, HCIApEHUE,
KOHJICHCAllUs, TJIaBJICHUE, KPUCTAJUIM3AIMs, KUIIEHUE, BIaXKHOCTh BO3/yXa,
MOBBILLICHHUE JIaBJICHUS ra3a MIPHU €ro HarpeBaHUM B 3aKPBITOM COCY/[IE, CBS3b
MEXJy MapaMeTpaMH COCTOSHUS ra3a B U30IpOLEccax; AIEKTpHU3aLus Tell,
B3alMO/JEICTBHE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKEHHE, UCIIONb3YsI (PU3NUYECKUE BEIUYMHBI:
KOOpAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMILYJIbC Tejla, KUHETUYEeCKas DHEprus, IOTCHIUalIbHAsA JHEPIHs,
MexaHudeckass paboTa, MeXaHWYecKas MOIIHOCTb, TIpU  ONMHMCAHUH
NPaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIOJIB3YEMBIX BEIMYMH, UX
0003HaUYEeHUSI U EIUHUIIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOLINE TAaHHYIO
(bu3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU

10.5

OnunceiBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUS,
UCHob3ys (pu3nuecKkue BeTMUYMHBL: JaBJICHUE ra3a, TeMIepaTrypa, CpeaHss
KMHETHUYECKas SHEPIUs Xa0THYECKOTO JBAKEHUS MOJIEKYJI,
CPEIHEKBAaJIpaTU4HAsI ~ CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS JHeprusi, padora rasa, KOX(QQHUIMEHT MOJE3HOTO JCHCTBUS
TEIUIOBOTO JBHUraTels; Py ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3NUECKUN
CMBICII HUCHOJB3yEMbIX BEIMYMH, UX OOO3HAYCHUS U CIAWHUIIBI, HAXOIUThH
(dopMyBl, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIUYMHY C APYTUMH
BEIIMYUHAM

10.6

OnwuceiBaTh  W3y4YCHHBIE  OJJICKTPUYECKHE  CBOICTBa  BENIECTBA H
AJICKTPUYECKUE SIBICHUS (ITPOIIECCHI), UCTONB3Ys (DU3NYECKUE BEITHMYHUHBI:




ANEKTPUYECKUN 3apsll, JJIEKTPUUYECKOE TIoJie, HAMpsLDKEHHOCTbh IOJIA,
MOTEHIIUAJ, Pa3HOCTh MOTEHIIMANIOB; MIPH OMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICI HCTIONb3yEeMbIX BEIMYUH, UX 0003HAUYCHHUS U €IUHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JIaHHYIO (DU3HUECKYIO0 BEIMYHHY C
JIPYTUMH BeTUYHHAMU

10.7

aHATM3UPOBATh (PH3UYECKHE MPOLIECCHI U SIBJICHUS, UCTIONB3YS (PU3UICCKIEC
3aKOHbl M MPUHUMIIBL: 3aKOH BCceMHUpHOro Ttsarorenus, I, II m III 3axoHbI
HprotoHa, 3aKOH COXpaHEHUsT MEXaHUYECKOW SHEPIuM, 3aKOH COXPAaHEHHS
HUMITyJIbCA, TPUHIUI CYNEPHO3UIMU CWJ, TMPUHIUI  PABHOIPABUS
WHEPLHUAIbHBIX CHCTEM OTCYETA; MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHUS BEIIECTBA, TIa30BbI€ 3aKOHbI, CBA3b CpEeAHEH KUHETUYECKOM
SHEPTUU TEIUIOBOTO JIBIKEHUS MOJIEKYNl ¢ aOCONIOTHOW TeMIiepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHEHUsI DIIEKTPUUYECKOTO
3apsiga, 3akoH KysoHa; mpu 3TOM pa3iudaTth CIOBECHYIO (DOpPMYIHpPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHS (TPaHUIBI, 00JacTH)
MIPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE MPHUHIUIBI JCWCTBUS MallUuH, NPHOOPOB W
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh yCIOBUS UX  0€30IacHOro
HCIIOJIb30BAaHHUS B [IOBCETHEBHOM JKU3HU

10.9

BBITIOTHATE OKCHIEPUMEHTHI 110 HCCIICIOBAHUIO (DM3HUSCKUX SIBICHUNA U
MIPOLIECCOB C UCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUI; IPH 3TOM
dbopMynupoBath npobiemy (3agady) ¥ TUMOTE3y YUeOHOTO IKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyIOBaHUS, MPOBOJUTH OMBIT
1 (OPMYJIUPOBATH BBHIBOJIBI

10.10

Ocy1iecTBiATh NpsIMbIE U KOCBEHHbIE M3MEpPEHHS (U3UUECKUX BEIUYMH;
IPU 3TOM BBIOMpATh ONTUMAJIBHBIA CMOCO0 HM3MEPEHHS U HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHU

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIy (U3NYECKUMHU BEIMUYMHAMHU  C
WCIIONB30BAaHUEM TPSMBIX HW3MEPEHUM, TMpPU OTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHpOBaTh  pe3yJbTaThl  TOJYYCHHOW  3aBHCHUMOCTH
(bU3UYECKUX BETWYUH B BHjE TAaOMUIl W TpaduKOB, JeiaTh BBIBOABI IO
pe3yabpTaTaM UCCIIeIOBAHMS

10.12

CobmroiaTe mpaBuiia 6€30MacHOro TpyJa Mpy MPOBEIECHUH UCCIIEOBAHUN B
paMkKax  y4eOHOro  JKCIEPHUMEHTa, y4eOHO-MCCIIEeOBATENbCKONM U
IIPOEKTHOM JESATENBHOCTH C UCIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U
71a00paTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacuérHble 3amauu C SIBHO 3aJlaHHON (U3NYECKOW MOMAENBIO,
UCTONB3Ysl GU3NYECKUE 3aKOHBI M TMPUHIIMITBI; HA OCHOBE aHAIu3a YCIOBHS
3a/laun BBIOMPATh (PU3UUECKYI0 MOEIb, BBICTATh (PM3HMUECKUE BETUUYUHBI
u (GopMyJbl, HEOOXOAUMBIE ISl €€ pEIICHUs, MPOBOAUTH PACUEThl U
OIICHUBAThH PEATHHOCTD IMOTYUYEHHOTO 3HAYCHUS (PU3HUIECKON BEITMUNHBI

10.14

PemraTs Ka4YC€CTBCHHBIC 3aJadu: BBICTpanBaTh JJOTHYECKH




HEMPOTUBOPEUUBYIO LEMOYKY PACCYKIEHUH C OMOpPOH Ha H3Y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh  mpu  peuieHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
nH(OPMALIMOHHBIE  TEXHOJOTHMU  JUIsl  TOHUCKA, CTPYKTYpUPOBAHUSA,
UHTEpIpEeTallii U TPEACTaBICHUS Y4eOHOH U HAyYHO-TIOMYJISIPHOU
uH(pOpMaLIUY, TONYYCHHOW W3 pa3IUYHBIX HWCTOYHHKOB; KPUTHYCCKU
aHAJM3UPOBATh MOyyaeMyto HH(PpOpMAITUIO

10.16

[TpuBOAUTH IPUMEPHI BKJIAJJa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHUE HAYKH, OOBACHEHHE IIPOLECCOB OKPYXKAIOLIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOPETUYECKHUE 3HAHUS O (PU3KMKE B MOBCETHEBHON KHU3HH
s obecriedeHus Oe30macHOCTH TpH  oOpamieHHMH ¢ mpubopamMu U
TEXHUYECKHMHU YCTPOWCTBAMH, JJISI COXPAHEHUS 3I0POBBSI U COOJIIOICHHUS
HOPM PKOJIOTUYECKOTO TIOBEICHHS B OKPYIKAIOIIEH cpefie

10.18

PaGorate B rpymime C BBIINOJHEHUEM pA3IUYHBIX COLMATIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy TPYIIIbL, PALIMOHAIBHO PACHpPEeNsiTh 00s13aHHOCTU U
IUIAHUPOBATh JEATEIBHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, aJeKBaTHO
OLICHMBATh BKJAJ KaXKIOTO U3 YYaCTHUKOB TpPYNIbl B pELICHHE
paccMaTpuBaeMoi TpoOIeMbI

11 KUIACC

Kon
NpoBepPsSIEMOro
pe3yabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbl CpelHero 001ero od0pasoBaHus

11.1

JIeMOHCTpUPOBATh Ha MpHMEpax pojb U MECTO (pU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJIOTHH, B MPAKTUYECKOW JEATEIbHOCTH JIOJIEH, ILEJIOCTHOCTh M
€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uuThIBaTh TPAaHULBI TPUMEHEHUS H3YyYEHHBIX (PU3NYECKUX MOJeNeH:
TOYEUHBIM DJIEKTPUYECKUN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJI€TIb aTOMHOTO si/ipa MpHU pelIeHUH PU3NIECKUX 3a]a4

11.3

Pacnio3naBath (puznueckue sBneHus (Mporecchl) U 0ObSICHITh UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (M3MKH: 3JIEKTpHUUECcKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE JECUCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, JIEKTPOMAarHUTHasE HHAYKLUS, JeiicTBUE
MarHUTHOTO TOJIi Ha TMPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsn,
JIEKTPOMarHUTHbBIE Kosie0aHusI u BOJIHBI, IpSIMOJINHEIHOE
pacrpocTpaHEHHE CBETa, OTPAXKEHHE, MpeIOMIICHHE, HHTEepPEepeHIIns,
IudpakLus U MOJasSpU3aLus CBETa, AUCIEPCUs CBETA, (POTOIEKTPUUECKUI
apdext (pororddexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHHE JIMHEHYIATOTO




CIICKTpa aToMa BOaOpoOaa, €CTCCTBCHHAaA n HCKYCCTBCHHAaA
PaInO0aKTHBHOCTDb

11.4

OnuceiBaTh U3y4YE€HHBIE CBOMCTBA BEILIECTBA (IJIEKTPUUYECKHE, MAaTHUTHBIC,
ONTUYECKUE, DJICKTPUUYECKYI0 MPOBOJAUMOCTH PA3IUYHBIX Cpel) H
ANEKTPOMArHUTHBIE  ABJIEHUS  (IIPOLECCHI), HCMHONB3Ys  (UINYECKUE
BEJIMYMHBI: AIEKTPUUYECKUN 3aps]l, CUJIa TOKA, SJIEKTPUUECKOE HAPSKEHUE,
9JIEKTPUUYECKOE CONPOTHUBICHHE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, WHAYKIMS MarHUTHOro Mmojis, cuwia Awmnepa, cuina JlopeHua,
WHJIyKTUBHOCTb KaTYyIIKH, SHEPTUS JJIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
MepHoJ ¥ YacToTa KojieOaHWi B KoyeOaTeNIbHOM KOHTYpE, 3apsii U cuia
TOKa B TPOIECCe TapMOHUYECKHX JIIEKTPOMATHUTHBIX KOJICOaHMIA,
(GoKyCcHOE pacCTOSHME€ U OINTHYeCKas Ccuja JUH3bl; I[PU ONUCAHHUH
MPaBWIBHO TPAKTOBaTh (DPU3MYECKUN CMBICI HCIOIb3YyEMbIX BEIHYUH, UX
0003HAYCHHUS W EIUHHIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(U3HYECKYIO BETHYUHY C APYTUMH BETUYUHAMU

11.5

OnuceiBaTh HM3yYECHHBIC KBAHTOBBIC SIBJICHHMS W IIPOILIECCHI, HCIOIb3YS
(u3HYECKHEe BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTHHA BOJIHBI
M YacToTa CBETa, DHEPrusi M HMMITyJIbC (OTOHA, TEPHO IONypacrasa,
SHEPTUsl CBSA3M ATOMHBIX SJI€p; IMPU OIMUCAHUU TPABWIBHO TPAKTOBATH
(bu3MUYECKUN CMBICI HCTIONb3yEeMbIX BEIMYUH, UX 0003HAUYEHUS U €IUHUIIBI,
yKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIINE MAaHHYIO (U3UYECKYI0 BEITUYHUHY C
JOPYTMMH BETUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKON BETUIUHBI

11.6

AHanu3upoBaTh GU3NYECKHE MPOLIECCH U SABIICHUS, UCIIONB3Ys (GU3NUECKUE
3aKOHBl M NpPHHLUIBL: 3akoH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO MU
NapaJuIeIbHOTO COEIMHEHNS IPOBOJIHUKOB, 3aKoH /[xoynsa — Jlenna, 3akoH
ANEKTPOMArHUTHOM MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUS
CBETa, 3aKOHBl OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE
OiHmTetHa a1 ¢orodddexra, 3aKOH COXpPAaHEHHsS] DSHEPruu, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHMsI JIEKTPUYECKOTO 3apsjia, 3aKOH
COXPAaHEHHUsI MAacCOBOTO 4YHCJa, MOCTyNaTbl bopa, 3aKOH pajnoaKkTUBHOTO
pacraza; Npu 3TOM pa3iIuyaTh CIOBECHYIO (HDOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXEHHE M YCJIOBUS  (TpaHHIbI,  00JacTn)
MIPUMEHUMOCTH

11.7

OnpenensTh HampaBieHHE BEKTOpAa HWHAYKIMM MAarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHia

11.8

CtpouTh U ONUCHIBATH HM300paKEHUE, CO3/1aBa€MOE IUIOCKHM 3EpKalioM,
TOHKOH JIMH30U

11.9

BrimoaHAaTte SKCIICPUMCHTBI IO HCCICIOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOIB30BAHUEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dhopmynupoBaTh pobaeMy (3a7ady) U THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyIOBaHUS, TIPOBOJUTH OIBIT
1 GOPMYIHPOBATH BBIBOBI

11.10

OcyiecTBIATh NpsIMbIE M KOCBEHHBIE M3MEpeHMs] (PU3MUECKUX BEINYHH;




IpU 3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO HM3MEpPEHHUsT W HCHOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MepeHui

11.11

HccnenoBath 3aBUCMMOCTH (PU3UYECKHX BEJIMYMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHIt; PU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBAThH
pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3WYECKHX BEIWYMH B BHJE
TaOIUI ¥ TPAPUKOB, JIeTaTh BEIBOJKI 110 pe3yIbTaTaM UCCIICIOBAHUS

11.12

ColuroaTh nipaBuiia 0€30MacCHOTO TPYAA MPU IPOBEACHUH HCCIICIOBAHUI B
paMKax  y4eOHOro  JKCIIEPUMEHTa, Y4YEeOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1abopaTopHOTrO 000PYAOBAHUS

11.13

Pemate pacuérHple 3amauM ¢ SIBHO 3aJaHHONW (DU3WYECKOW MOJIEIBIO,
HCIIOJIB3YA (1)I/I3I/I‘~IGCKI/I€ 3aKOHBI Y NPUHIMIILI; HA OCHOBC aHa/IM3a YCJIOBHUA
3aJjauu BbIOMpaTh (PU3UUECKYIO0 MOJEIb, BBIACIATh (PU3NUECKUE BETUUYHUHBI
u (opmyibl, HEOOXOqUMble A €€ pelleHUs, NPOBOJUTH PACUYETHl U
OLIEHUBATh PEATBLHOCTD MOJYUYCHHOTO 3HaUeHHsI (Pr3MUecKOr BEIIMUMHBI

11.14

Pemarsn Ka4CCTBCHHEIC 3aJa4u: BbBICTPAUBATDb JJOTN4YCCKHU
HCIIPOTUBOPCUUBYIO L CIIOYKY paccymneHHﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3aKOHBbI, 3aKOHOMCPHOCTHU U q)HSquCKI/IC SABJICHUA

11.15

Hcnonb3oBaTe  MpU  pelleHMH  y4eOHBIX  3a7ad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKAa, CTPYKTYypUpPOBAHUSA,
UHTEpIpeTalMi U TPEACTaBICHUS Y4YyeOHOM U HAy4yHO-TIOMYJISIpHOU
nH(poOpMalUY, TOJTYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB; KPUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMALIHIO

11.16

OOBSACHITh TPUHIMUIBI JEHCTBUSI MAIllMH, TNPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3fiuyaTh YCIOBUS WX O€30MacHOTO WCIOJIb30BaHUS B
IOBCEIHEBHOU KN3HU

11.17

[TpuBOAUTE IPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3NKOB
B pa3BUTHE HayKH, B OOBSICHEHHE NPOLIECCOB OKPYXAIOIIEro MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOT Ul

11.18

Vcnonb30BaTh TEOpeTUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU KU3HU
s obecriedeHus Oe30macHOCTH MpH  oOpalleHMH ¢ mpubopamMu U
TEXHUYECKMMHU YCTPONCTBaMH, JUIsI COXPAHEHUS 370POBbS M COOJIIOAECHUS
HOPM PKOJIOTMYECKOTO TMOBEJICHHS B OKpY Kalollel cpefie

11.19

PaGorare B Tpymie C BBITOJHEHUEM Pa3INYHBIX COIHMAIBHBIX pOJICH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PAIIMOHAIBHO PACHIPEISISITh 00sI3aHHOCTH U
IUIAHUPOBATh JICATSIIBHOCTh B HECTAaHJAPTHBIX CHUTYyaIlMsIX, aJIeKBaTHO
OIICHWBATh BKJAJ KKIOTO W3 YYAaCTHUKOB TpPYNIBI B  pEIICHHE
paccMmarpuBaeMoit mpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KITACC

Kon
pa3aeia

Koa nposepsiemoro

JIEMEHTA

HponepﬂeMme IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o mnpupone. Hayunele MeTonsl
IIO3HAHMSI OKpYXKaroLero Mupa. Poib skciepumenrta
U TEOpUM B TIIpoLecce IO3HAaHUSA IPUPOJBI.
DKcriepuMeHT B pusuke

1.2

MonenupoBanue ¢usnveckux  SABICHUH U
npoueccoB. Hayunele rumnore3sl. ®usnueckue
3aKOHBI M TeopuM. ['paHHMLBI NPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpuHIUI COOTBETCTBUS.
Pore u wmecro ¢usuku B GopMHpPOBAHUU
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MuUpa, B
IIPAaKTUYECKON JEATEIbHOCTH JIIOIEH

MEXAHUKA

2.1

#iHPartH#KMUTHEMATUKA

2.1.1

Mexannueckoe — nBukeHHEe.  OTHOCHTEIBHOCTH
MEeXaHU4YecKoro JABmkeHus. Cuctema orTcyéra.
Tpaexropust

[Tepememienne, CckopocTb (CpeiHsAs CKOpPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX IMPOCKIHU HA OCH CHUCTCMbI KOOPIHWHAT.
CrnoxeHue nepeMelIeHUN U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIUHEITHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOpPEHHMs, IyTH U IE€pEMEIEHUs
MaTepUaIbHONW TOUKHU OT BpEMEHU

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naJicHus

Kpusonuneiinoe JBUKECHHUE. PaBHOMEpHOE
JBIKEHUE MAaTEpUAIIbHOM TOYKU IO OKPYKHOCTH.
VYrioBast ckOpocTb, JIMHENHAs cKOpocTh. Ilepunon u
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

TexHuuecKkrue yCTpPOMCTBA: CIUAOMETP, JBHKEHUE
CHapsJI0B, LIETIHbIE U PEMEHHBIE TTepeaavu

[IpakTuueckue paboTel. M3mMepeHMe MIHOBEHHOM
ckopoctd. MccienoBaHuE COOTHOIICHUS MEXAY




MyTAMH, MPONIEHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PaBHBIE MPOMEKYTKH BPEMEHU
MpY PABHOYCKOPEHHOM JBMKEHHH C HaydaJbHOU
CKOpPOCTbIO, paBHOM HYyINIO. M3yueHue IBHKEHUSA
mapuka B BA3KOW KUIKOCTH. M3yueHue IBHKEHUA
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

H#Part# INHAMUKA

22.1

IIpunnun orHocuTensHOCTH ['amunes.  Ilepseiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3uuuy cuil

223

Bropoii 3akoH HeroToHa 11 MaTepuanbHOM TOYKH
B uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA [171s1 MaTepHalIbHbIX TOYEK

224

3aKkoH BceMUpHOTO TiaroteHus. Cuma TSKECTH.
[lepBas kocmuueckast cCkopocTb. Bec Temna

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKCHHUSI M cuia TpeHust nmokos. Koadoumment
TpeHus. Cuna CONpOTUBIIEHUS NP ABWKEHUU Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[locTynarensHO€ ¥ BpamaTtelnbHOE JBHIKCHUE
abCoIIIOTHO TBEPJOTO TeNa

2.2.8

MOMEHT CuJbl OTHOCUTEIBHO OCU BpAallCHUS.
I1;meyo cumel. YcnoBus paBHOBECHs TBEPIOIO Teya B
HUCO

229

Texunueckue yCTpOﬁCTBaI MHNOAIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydyeHuwe JBYOKCHHS
Opycka 10 HAKJIOHHOW IJIOCKOCTU TOJ JAEeWCTBUEM
HECKOJbKUX chil. MccrnenoBanne 3aBHCHMOCTH CHJ
YIOPYTOCTH, BO3HHKAIOMUX B JAehopMUPyeMOit
MPY’KUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VMccnenoBanue ycloBUi paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

23

###Par##3AKOHBI COXPAHEHIMA B MEXAHUKE

23.1

I/IMHYJILC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHAJIbHBIX TOYCK. I/IMHYJ'IBC CHUJIBI 1 UBSMCHCHHUC
HUMITYJIbCa TCJIa

232

3akoH coxpaHeHus umnyiasca B MICO. PeaktuBHOE
JBUKECHHE

233

Pabora cuiiet




234

MOITHOCTE CUJIBI

235

Kunernyeckass »Heprust MaTepuaibHOW TOUKH.
TeopeMao KUHETUYECKOM YHEPTUHN

2.3.6

[TorennuanpHas sHeprusi. [loTeHIMaTbHAS SHEPTUs
YOpPYTo nehOpMUPOBAHHON MPY)KUHBI.
[ToreHnMaabHAs SHEPTHS TeJia BOJIU3U MMOBEPXHOCTH
3emnn

2.3.7

[TorennuanbHble M HEMOTEHIMAIbHBIE CHIIBL. CBsI3b
paboThl HEMOTEHUMATBHBIX CHWJI C HW3MEHEHHEM
MEXaHUYECKOM HHEPruM CHUCTEMBI Te€l. 3aKOH
COXpaHEHUS MEXaHUUECKON IHEPTUU

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue  yCTpPOMCTBA:  JBM)KCHHME  PAKET,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

2.3.10

[TpakTueckue padotel. M3yueHue cBsizu cKopocTen
TeJl IpU Heynpyrom ynape. MccnenoBanue cBsizu
paboThl cHUJBl C M3MEHEHHEM MEXaHUYeCKOH
SHEPIuu Teja

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
#i#Par###OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TeOpuH. DBpOyHOBCKOE IBUKECHHE.
Juddysus. Xapakrep ABHKEHHS U B3aUMOJEHCTBUSA
YacTHI] BEUIECTBA
Mopgenu CTpOeHMs Tra3o0B, JKMAKOCTEH U TBEPABIX

3.1.2 Tel W OOBSICHEHHWE CBOICTB BEIIECTBA HAa OCHOBE
ITUX MOJEIEN

313 Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TemmmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopens uaeanpHOro rasza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIAPHO-KUHETUYECKON TEOPUU HACATBHOTO
rasa
AOcomoTHasE Temmeparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM SHEPrMM  TEIUIOBOIO  JIBMIKECHHS
yactul rasa. [llxkana remneparyp KenbBuna

317 VYpaBuenue Kianeiipona — MennaeneeBa. 3akoH
JanproHa

318 I"a3oBbIe 3akOHBI. M30mporiecchl B UAEaIbHOM rase ¢

MOCTOAHHBIM KOJMYCCTBOM BCIICCTBA: H30TCpMa,




M30X0pa, n300apa

TexHuyeckue ycTpoucTBa: TEpMOMETP, OapomeTp

3.1.10

[TpakTueckue padotel. 3MepeHue mMacchl BO3ayxa
B KJlacCHOW KomHaTe. MccienoBaHue 3aBUCUMOCTU
MEXIy MapaMeTpaMU COCTOSHUSI Pa3pexeHHOro
raza

3.2

OCHOBbI TEPMOJINMHAMMKNA

3.2.1

TepMoguHamuyeckas cucTeMa. BuyTtpennss
SHEPTUsI TEPMOJUHAMHYECKOU CHCTEMBI M CITOCOOBI
€€ N3MeHEeHNA

322

KonnyecTBO TEemiaoTHl H pa60Ta. BHYTpeHHHH
SHEPIHA OAHOATOMHOI'O NACAIIBHOI'O I'a3a

323

Buasl TeIIoNepeIaun: TETJIOMPOBOIHOCTb,
KOHBEKILIMSA, H3IyuyeHue. Termmo€éMKOCTh  TeJa.
VYnaeneHas  TenmnoéMKOCTH — BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

324

IlepBbii 3ak0H TepMoAuMHaMUKHU. lIpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMHUKH K M3OIPOLIECCAM.
I'paduueckas uHTEpIIpeTays padoThI raza

3.2.5

TeroBele  mamuHbl.  [IpuHIuner  gencTBus
TEIIOBbIX MammH. [IpeoOpazoBanHusi sHepruu B
TerIoBbIX MamuHax. Kosdduument monesHoro
nevictBus (manee — KIT/1) TeroBoii mammHbL. [pkn
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpaTumocTthb
IIPOLIECCOB B Mpupoje. TernaoBble JBUTATENH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETHKU

3.2.7

TexHuueckne yCTpOWCTBA: JBUTATENIb BHYTPEHHETO
Cropanusi, OBITOBON XOJOAUILHUK, KOHJIUIIHOHED

3.2.8

[TpakTnueckue paboTel. W3mepenue ynenbHOU

TETIOEMKOCTH

33

##H#Part## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpa3zoBanue W KoHIeHcalus. cnapenue u
KUTICHWE. YJelmbHas TemioTa NapooOpa30OBaHMUS.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JaBJICHHUSI

332

AOCONOTHAs M OTHOCUTENbHAS BIAXKHOCTD BO3/yXa.
Haceiennsiii nap

333

Teépmoe Tteno. Kpucramnmueckue u amopQHbIe
Tena. AHU30TPOIUS CBOMCTB KpHUCTAJUIOB. Kuukue

Kkpuctayabl. CoBpeMEHHbIE MaTepHAIIb




[InaBnenne u kKpuctayuM3anus. Y AeibHas TEIIIOTa

334
riasnenus. Cyonumanus
3.3.5 VYpaBHeHue TEII0BOro O6anaHca
TexHnuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIIOPUMETpP, TEXHOJOTHH MOy4YEHUs
o COBPEMEHHBIX  MaTepuajlioB, B TOM  YHUCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIIaXXHOCTU
o BO3/yXa
4 DJIEKTPOAMHAMUKA
##Partt##OJIEKTPOCTATUKA
411 DnekTpu3anus Tenl. OJEeKTpUuecKuil 3apsna. JlBa
o BHUJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DJIeKTpUUYECKOe Toue. Hanpsoxk€HHoCTb
4.1.5 ANeKTpUYeckoro mois. [IpuHuun Cyneprno3uium.
Jluany HanpsSKEHHOCTH SIIEKTPUUECKOTO OIS
416 Pabora cuII AJIEKTPOCTATUYECKOTO OIS
o ITorenuman. Pa3zHOCTB TOTEHIUAIOB
4.1 [IpoBOMHUKKM ¥  JUDJIEKTPUKH B  TMOCTOSTHHOM
4.1.7 AIEKTPUIECKOM moJie. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTs. KonaeHcarop. DieKTpo€MKOCTb
4.1.8 IUIOCKOTO KOHJIEHCATopa. ODHEpPrusi 3apsKEeHHOIro
KOH/JIEHCATOpa
Texuuueckue YCTpONCTBA: DJIEKTPOCKOII,
419 AIIEKTPOMETP, ANEKTPOCTaTUUECKAs 3aIuTa,
o 3a3eMJIEHHE  DIEKTPONPHOOPOB,  KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
41.10 [IpakTuueckue paboTHL. N3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
H#HPar##HITOCTOSIHHBIN SJIEKTPUYECKHIM TOK. TOKHM B PA3JIMUHBIX
CPEJJIAX
Ycnosus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounnku toka. Cumia Toka.
4.2 ITocTostHHBIN TOK
4.2.2 Hanpspoxkenue. 3akon Oma 115 ydacTka Lenu
493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenvHoE

COIIPOTHUBJICHUEC BEIICCTBA




424

HOCJ’ICI[OB&TCJ'II)HOC, mapaui€jbHOC, CMCHIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

PabGoTta anekTpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MontHoCTb SJICKTPHYCCKOI'O TOKa

4.2.7

anekTponBkymas cwia (mamee — OJC) wm
BHYTPCHHEE CONPOTUBJIICHUE HCTOYHHMKA TOKA.
3akoH Oma s MOJTHOU (3aMKHYTOH)
aNeKTpudeckoii enu. Kopotkoe 3amMbIkaHue

4.2.8

OJNEKTpOHHAas MPOBOJUMOCTb TBEPABIX METAJIIOB.
3aBUCHUMOCTb  CONPOTUBJIEHHS  METalIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

OnekTpuueckui TOK B  Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

[TonympoBonuuku. CoOCTBEHHAasE H  TPUMECHAs
IIPOBOAMMOCTh IOJXYHIpPOBOAHUKOB. CBOMCTBa p-n
nepexoaa. [loxynpoBogHIKOBBIE TPHOOPEI

4.2.11

DNeKTpUYECKUM TOK B JIIEKTPOJINTAX.
DNEKTPOIUTHYECKAs JUCCOLUALUSA. DIEKTPOIIN3

4.2.12

aﬂeKTpI/ILIeCKI/Iﬁ TOK B razax. CaMOCTOSTENbHBIH H
HECAMOCTOSTEIbHBIN pa3p4dn. Paznuunble TUNEBI
CaAMOCTOATCIIBHOT'O pa3psaa. Moanus. [1na3zma

4.2.13

TexHnueckue yCcTpONCTBa: aMIIEpMETP, BOJBTMETD,
peocTaT, HICTOYHHUKH TOKA, DJIEKTPOHArpPEBATEIbHbIC
npubOpBl,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIH AHOJ,
TEPMHUCTOPHI u (doTope3ucTopsl,
MOJIyIPOBOIHUKOBBIH IMOJI, TaJlbBaHUKA

4.2.14

[IpakTueckue paboThl. M3yueHue cMemIaHHOTO
COEZIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC uncTrouHMKa TOKa M €ro
BHYTPEHHETO COIIPOTUBIICHUS. HaGnronenue
AIIEKTPOJIN3A

11 KUIACC

Kon
pasnena

Koanposepsiemoro
3J1eMEHTa

HpOBepﬂeMbIe IJIEMEHTHI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

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




ITocTostHHEIE MAarduThl. B3anmonelicTBue

4.3.1 HOCTOSIHHBIX MArHUTOB
MaruutHoe nosie. BekTop MarHUTHOW MHIYKIIMH.
437 [Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN
o MHAyKIuU. KapTrHa TuHUA MarHUTHOW WHIYKIIMA
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnuTtHOe 1ose mpoBoaHHKA ¢ TOKOM. Kapruna
JUHUW TOJS JJIMHHOTO MPSIMOTrO MPOBOJIHUKA M
433 3aMKHYTOI'O KOJIbLIEBOTO MPOBOJHUKA, KaTYLIKU C
TokoM. Omneir  Opcrena.  BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHUE
Cuna JlopeHnna, e€ MoAyJdb UM HalpaBJICHHE.
435 JBr>keHre 3apssKeHHOM 4YacTUIbl B OJTHOPOIHOM
MarHuTHOM noJje. Paborta cunbl JlopeHia
4.3.6 SIBneHne 3MeKTPOMarHUTHOM MHIYKIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIMHU
438 OAC wuHayknuu. 3aKOH  DJIEKTPOMAarHUTHOU
o uHayknuu Papagest
Buxpesoe anexrpuueckoe none. 3C nHIyKIMKU B
439 IIPOBOJHUKE, JBIXKYIIEMCS [IOCTYyNaTEJIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 IIpaBuno Jlenna
4311 WunyktuBHOCTh. SIBnenne camounaykuuu. I/C
e CaMOMHTYKIIHH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KaTYLIKH C TOKOM
4.3.13 DIEeKTPOMarHUTHOE T0JIEe
TexHuueckue yCTpoMCTBA: MOCTOSSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIH
AJIEMEHTApHBIX YaCTHULl, MHIYKIMOHHAS NI€Yb
[TpakTdeckne paboThl. V3yueHue MarHUTHOTO
MoJisl KaTymku ¢ TokoM. MccnenoBanue aeiicTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanme  sBICHUS  DJIEKTPOMArHUTHOM
WHIYKITH
5 KOJIEBAHUA 1 BOJIHbBI
###HPartttMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU A
KonebarensHas cucrema. CBoOOMHBIE KOI€OaHU.
5.1 5.1.1 INapmonnueckne xkosebanus. Ilepuwon, wyacrora,
aMIIuTyna u (paza konebanuit
5.1.2 [IpyxuHHBI MasiTHUK. MaTeMaTH4eCKUil MaSTHUK




5.13

YpaBHeHue TapMOHUYECKUX KoJIeOaHmil.
Kunematnyeckoen  JMHAMUYECKOE  OIKCAHUE
K0J1e0aTeIbHOTO ABMXKEHUS

5.14

IIpeBpanieHre 5SHEpruM INpU  TapMOHUYECKHX
KosebaHusAx. CBsA3b  aMIUIMTYAbl  KoJeOaHUH
UCXOJHON BEJIMYUHBI C aMIUIUTYJaMH KoJeOaHui
€€ CKOpPOCTU U YCKOPEHUS

5.1.5

KonebarenbHblii KOHTYD. CBobonHbIe
AJIEKTPOMArHUTHBIE KOJICOAHUST B  UACATHHOM
Koyie0aTeIbHOM  KOHType. AHAJOTHS — MEXAY
MEXaHUYECKUMHU " AIIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

3aKkoH COXpaHCHHA  OHCPruM B HUJACAIbHOM
KoJIe0aTeIbHOM KOHTYPC

BrinyxaeHHbIE MEXaHUYECKHE KOJICOaHU.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIEHHBIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

Ilepemennsblit Tok. CHHYCOHMIaTIbHBIN IEPEMEHHBIN
TOK.

5.1.9

MonIHOCTh MEPEMCHHOTO TOKa. AMHJ'II/ITy,Z[HOC )51
HeﬁCTBYIOHICC 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancpopmarop. IIpousBoacTBo, mnepenada U
norpebieHue JNEKTPUYECKOU SHEPIHH.
OKOJIOTUYECKUE  PUCKH  TpPU  TNPOU3BOJICTBE
ANEKTPUIECKOMN DHEPIUH. Kynberypa
HCIIOJIb30BaHUs JJIEKTPOIHEPTHH B IOBCEIHEBHOU
KU3HU

5.1.11

Texnuueckue YCTPOWCTBA: celicmorpad,
AIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesayd

5.1.12

IIpakTrueckue paboTHI. Hccnenosanue
3aBHCUMOCTH TepHoJa MajblX KojeOaHWil rpysa
Ha HUTH OT JJIUHBI HUTH M MAacChl Ipy3a.
HccenenoBanue IEpEeMEHHOrO TOKa B LENH U3
MOCJIEZIOBATENBHO COCNMHEHHBIX KOHJEHCATOPA,
KaTyLIKH U PE3UCTOpa

5.2

##HPart#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE BOJIHbI

Mexannueckue BOJIHBI, YyCJI0BUA
591 pacrnpocTpaHEHHS. ITepuon. CxopocTthb
pacnpocTpaHeHus U JyMHA BoJHBL. [lonepeunsie u
MIPOJIOTIbHBIE BOJIHBI
597 ###Par###  Uatepdepenumss u  gudpakuus

MECXaHUYCCKUX BOJIH




523

3ByK. CKOpoCTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSI W3JIy4EHUS
AIIEKTPOMArHUTHBIX BOJH. B3ammHas opueHrtanus
BeKTOpoB E, B 1 v B 3J€KTpOMAarHUTHOM BOJIHE B
BaKyyMe

525

CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMJIICHUE, HOJISIpA3ALUs, audpakuus,
untepdpepenims. CKOpOCTh  3IEKTPOMATHUTHBIX
BOJIH

5.2.6

[llxkana snekTpoMarHUTHBIX BOJIH. IIpuMmeHeHune
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHuunel  pagvocBsi3u W TEJICBUICHHS.
Panuonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKpYXKaroIieu cpebl

5.2.8

Texuuueckue yCTpOIiCTBa: MY3bIKaIbHbBIE
WHCTPYMEHTBHI, YJIbTPa3ByKOBas JMArHOCTUKA B
TeXHUKE W MEIUIIMHE, pajap, PaauoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus

53

##HParf##OII TUKA

5.3.1

[IpsMonMHEHOE  paclpoCTpaHEHHE CBeTa B
oxHOponHOH cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPaXXEHHUS CBETA.
[TocTpoenune n300paxeHuii B IOCKOM 3epKaje

533

[Tpenomnenue ceera. 3aKOHBI IPEIOMIIEHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

534

Ilonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. CiloXHBIN cOcTaB O€JIOro CBeTa.

[BeT

5.3.6

Coluparonue U pacceuBarolIue JUH3BL. TOHKas
nrH3a. POKYCHOE PACCTOSHUE M ONTHYECKAs Cuja
ToHKOM muH3bL. [locTpoeHue wu3o00paxkeHuii B
coOMparoIIMX U pacceuBaroluX JIuH3ax. Gopmyra
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JUH30M

5.3.7

Hp CACIIbI MNPUMCHUMOCTHU TCOMGTqueCKOﬁ
OIITUKHU

53.8

Wutepdepentus ceera. KorepeHTHbIE HCTOYHUKU.
VYenosus HaOIr01eHUS MaKCHUMYMOB u
MUHHUMYMOB B HHTEP(EPEHLMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB




Hudpakmus cera. JudpakinmoHnHas pemérka.
YcnoBue HaOIIOICHUS TIIAaBHBIX MAaKCUMYMOB TIPH
NaJicHil  MOHOXPOMAaTMYeCKOro  CBeTa  Ha
TU(PPaKINOHHYIO PEIIETKY

539

5.3.10 [Tonsipuzanust cBera

TexHnuueckue YCTpOMCTBA: OYKH, ayna,
5311 doroanmapar, MPOEKITMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs  OIITHKA,

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktuyeckue paboOThL. M3MepeHue mMmoKasaress
53.12 IPETOMIICHHSL. HccnenoBanue CBOWCTB
o n300paxkenuii B nmuH3ax. HabmoaeHune aucrnepcun

CBCTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuist MIPUMEHUMOCTH KJ1aCCHYECKOM
MexaHuku. [TocTynaTel TEOPUM OTHOCHTEIHHOCTH:
WHBAapHAHTHOCTh MOJYJII CKOPOCTH CBeTa B
BAaKyyMe€, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.1

OTHOCHUTENBLHOCTD OJHOBPCMCHHOCTHU.

6.2
3aMeI[J'ICHI/IC BPEMCHHU U COKpALICHUC AJIMHbI

6.3 DHeprus ¥ UMIyJIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b  Macchl € DSHEprued M UMITYJIbCOM
6.4 CBOOOIHON YaCTHUIBI. DHEPTUS MOKOS CBOOOTHOM
YaCTHUIIbI

KBAHTOBAA ®U3UKA

7.1

H##Par###3JIEMEHTBI KBAHTOBOU OIITUKU

@ortonsl. ®opmyna Ilmanka cBA3uM dHEpruu
7.1.1 ¢doToHA € €ro 4YacToTOM. DHEpPruss M HUMITYJIbC
dboTona

OtkpeiTre U uccnenoanue Gotodddexra. OnbITH

7.1.2
A.T'. CroneroBa. 3akoHs! hoTodddexTa

713 VpaBuenne OunmTeitHa g pororddexra.
o «Kpacnas rpannma» dporosddexra

7.1.4 Hasnenue ceera. OnbitTe! [1.H. JIeGeneBa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

716 Texaudeckue YCTpOMCTBA: ($hoTOdIIEMEHT,
o (doTogaTurK, conHedHas oarapesi, CBETOAUOT

7.2

CTPOEHHME ATOMA

Mopnenb aroma Tomcona. OnbiTel Pezepdopnaa mo
7.2.1 HCCIIEIOBAHUIO CTpOoeHHUs aToma. [Inanerapuas
MoJieIb aToMa




7.2.2

[Tocrynatet bopa. W3nydenwe © MOrJIOMIEHUE
(GbOTOHOB MpuU Mepexojie aToMa C OJHOTO YpPOBHS
sHepruum Ha Jnpyroi. Buael cnektpoB. Crextp
YpOBHEH 3HEPrHH aToMa BOAOPOa

723

BonHoBbie cBoiicTBa yactul. Bonnbl ne bpoitns.
KopmyckymsipHo-BosiHOBOH ayanusm. [udpakuums
AJIEKTPOHOB HA KpUCTAJIIaxX

7.2.4

CnonTanHoe n BBIHYKACHHOC HU3JTy4YCHUC.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa

7.2.5

TexHudeckue yCTpOMCTBA: CIEKTPAIbHbIM aHAIU3
(crieKTpoCKoI), J1a3ep, KBAaHTOBBI KOMIIBIOTED

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0IEHUS u perucTpanuu
AJIEMEHTAPHBIX YACTHII

7.3.2

OtkpeiTre paguoakTuBHOCTH. ONBITH Pe3epdopaa
[0  OMNpEAEJICHUI0 COCTaBa  PaJUOAKTUBHOIO
uznyuenus. CBoiictBa anbda-, Oera-, ramma-
u3ly4eHus. BiusHue pagnoakTUBHOCTU HA KUBBIE
OpraHU3MBbI

7.3.3

OtkpelTHe npoTOHa U HeuTpoHa. HykioHHas
mojnens siapa [eiizenOepra — VMBanenko. 3apsin
saapa. MaccoBoe unciio sijapa. M3otomnsl

7.3.4

Anbda-pacniafi. DJIEKTPOHHBIM W TMO3UTPOHHBIH
Oeta-pacma. [Mamma-uznydenue. 3aKoH
pPaInoaKTUBHOTO pacrajia

7.3.5

OHeprus CBSA3M HYKJIOHOB B sipe. fIepHbIE CUIIBI.
Jedext maccsl sapa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 sSIIEp

7.3.7

SAnepHbii  peaktop. TepMOSAEpHBIA  CHHTE3.
[TpoGyieMbl U MEPCTIEKTUBHI SIIEPHONU IHEPTETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

7.3.8

OneMeHTapHble 4acTUlbl. OTKpPBITHE ITO3UTPOHA.
@yH1aMEHTAIIbHBIE B3aUMOICHCTBH

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, simepHblii peakTop, aToMHas omOa

7.3.10

[Ipaktuyeckue pabotel. MccnenoBaHue TpPEKOB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Be3nus, sipKue 3BE3IBI,




IJIaHETHI, UX BUAUMOC IBUKCHUC

8.2

ConHeuHnas cuctema. [lmaHeTsl 3€eMHOW TPYIIIIBL.
[InaHeThI-TUraHTbl U MX CHYTHUKH, KapjIHUKOBBIC
maneTsl. Masblie Tena CoTHEeUHOU CUCTEMBI

8.3

Comnne, ¢orochepa u armochepa. CosHeuHas
AKTUBHOCTh

8.4

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TEeMIIepaTypa, ux
B3aMMOCBs3b. /lnarpamMmmMa «CreKTpagbHbIA KJIacc —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUIsL 3BE3] IJIABHOU
MIOCJIEI0BATEIbHOCTH

8.6

Hi#Par###BuyTtpennee CTpPOCHHUE 3BE3I.
CoBpeMeHHbIE MPEACTAaBICHUS O MPOUCXOKIACHUU
u 3Bomtounu CosHIa U 3BE3/1. DTambl )KU3HU 3BE3]

8.7

Mneunslii IIyte — Hama [Mamakrtuka. CrnmpanbHas
cTpyKTypa ['anakTuku, pacnpeneiacHue 3BE31, raza
u neumi. [lonoxenne u naemxenne ConaHua B
INanaktuke. [1nockas u chepruyeckas mOICUCTEMBI
l"amakTkn

8.8

Tunbl ranakTuk. PaguoraliakTUKW HW  KBa3apbl.
UeEpHbie bIpBI B iApax rajlaKTUK

8.9

Bcenennas. Pacummupenne Bcenennoii. 3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pacT u paguyc
Bcenennoii, teopusa bospmoro B3peiBa. Monenb
«ropsuer BeenenHoi». PennkroBoe nsnyueHue

8.10

MacmrabHas CTPYKTypa Bcenennori.
Merarajiaktuka. Hepeménneie poOIeMbl
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

CdopmupoBaHHOCTh YMEHHI pacrio3HaBaTh (DU3MUECKHUE SIBICHUS

(npoueccm) 1 0OBICHITH UX Ha OCHOBE N3YYCHHBIX 3aKOHOB

Brnanenue ocHOBomonaramomuMu  (PU3WYECKUMH  TOHSATUAMH U

BCJIIMYMHAMHU, XaPaKTCPU3YOLIUMU (1)I/I3I/I‘IGCKI/I€ IMpOICCChI

ChopMupoBaHHOCT YMEHHH TIPUMEHSATH 3aKOHBI KJIACCHYECKOU
MEXaHUKH, MOJIEKYJISIPHOM ¢buzukn u TEPMOJUHAMUKH,
9JIEKTPOAMHAMUKY, KBAHTOBOW (DM3MKM JUIsl aHAIU3a U OOBACHEHMS
SBJICHUA MHUKPOMHpA, MAaKpOMHUpPAa U MEramMupa, pas3jiudaTh YCJIOBUS
(rpanuibl, 001acTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TIOHUMATh
BceoOUMil xapakrep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
UCTOJIb30BaHUSI YAaCTHBIX 3aKOHOB; aHAIM3MPOBaTh (hU3HUYECKHE
IIPOLIECCHI,  MCNOJIb3ysl  OCHOBHBIE  IIOJIOXKEHMS, 3aKOHbl U

3aKOHOMEPHOCTHU

C(I)OpMI/IpOBaHHOCTB YMCHHUA pasjindaTb YCIOBUSA NPHUMCEHUMOCTU

Mojieiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMHpPOBAaHHOCT, YMEHHSI peIIaTh pPAcu€THBIE 3aJa4d C SIBHO
3aJIaHHOW W HESIBHO 3aJaHHON (PU3NUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalM3a YCJIOBUS BHIOMpaTh (HU3UYECKHE MOJETH, OTBEYAIOIINe
TpeOOBaHUSAM 337241, TPUMEHATH (POPMYJIBI, 32aKOHBI, 3aKOHOMEPHOCTH
nu HOCTy.]'IaTI)I (1)I/ISI/III€CKI/IX Teopnﬁ HpI/I HUCIIOJIB30BAHUN
MaTE€MaTUYeCKUX METOJOB PEIICHMs 3aJad, MPOBOAUTH Pacy€Thl Ha
OCHOBaHUM MMEIOLIUXCS JAHHBIX, AaHAJIU3UPOBATh pE3YyJbTaThl U
KOppGKTHpOBaTB METOAbI pemeHns{ C yLIéTOM HOJ'Iy‘IeHHI)IX

pe3yJIbTaToB

Pemate kauecTBEHHBIE 33/7a4M, TPeOYIOUIMe NMPUMEHEHUS 3HAHUNA U3
pasHBIX PA3/ENOB IIKOJIBHOTO Kypca (DU3UKH, a TaKKe HHTETPaIuH
3HaHUW W3 JpPYrHUX [PEeIMETOB €CTECTBEHHOHAyYHOTO LHUKJIA!
BBICTpAaUBaTh JIOTMUECKYIO IEMOYKY pacCyKIeHUH C omopoil Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/IBI/I‘-IGCKI/IG SABJICHHUA




Bnanenne OCHOBHBIMH MeToAaMu Hay4HOI'0 [IO3HAHHS,
UCTONB3YeMbIMH B (U3UKE: NPOBOJUTH TMpSIMble U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIMYMH, BBHIOMpas ONTHMAJBHBIH CIIOCOO
MU3MEpPEHUS U UCIOJb3ys U3BECTHBIE METOZABI OLICHKU IOTPEIIHOCTEN
U3MEPEHUH, MpPOBOJUTH HCCIIEAOBAHUE 3aBHCUMOCTEH (PU3NUECKUX
BEIMYMH C HCIOJB30BAaHUEM TMPSIMBIX HU3MEpEHUi, OOBSICHITDH
MIOJTyYCHHBIE PE3YNbTaThl, UCHOIB3Ys (PU3NYECKUE TEOPUH, 3aKOHBI U
HOHATUS, U JIeNIaTh BBIBOJBI; COOJIOAATH MIpaBUiIa 0€30MacHOro Tpyda
IIPU IPOBEAECHUU MCCIEIOBAHUN B paMKax y4eOHOIro SKCIEpUMEHTa U
y4eOHO-UCCIIEJOBATENBCKON  JEATEIBHOCTH € UCIOJIb30BAHUEM
IU(QPOBBIX  H3MEPUTENBHBIX  YCTPOWCTB M J1JaDOpPaTOpHOIo

00opyaoBaHUS

CdopMuUpoOBaHHOCTH  YMEHUH  aHAJIM3WPOBaTh M OIICHUBATH
MOCJIE/ICTBHS OBITOBOM M MPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHON ¢ (PU3WYECKUMM TPOIECCAMHU, C MO3HUIUH IKOJOTHYECKON
0€30IacHOCTH; MpeCTaBICHUI o paloHaIbHOM
MPUPOAOIOIB30BAHUM, @  TAaKXK€  PAa3yMHOM  MCIOJb30BaHUU
JOCTMKCHUN HAyKH M TEXHOJIOTMWA JUISI JAJbHEWILIEro pa3BUTHS

YCJIO0BCUCCKOI'O O6H_ICCTB3

OBnaneHue pa3iauuHbIMM crnocoO0amMu  paboTel ¢  uHpOpManuen
¢u3nyecKoro  coAepKaHWs € MCIOJb30BAaHHUEM  COBPEMEHHBIX
MHGOPMALIMOHHBIX TEXHOJOTWH; pPa3BUTHE YMEHHH KpUTHUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(l)OpMaI_II/II/I

10

ChopMHpPOBAaHHOCT, ~ YMEHHH  NPUMEHSTH  OCHOBOIIOJIAraoIIne
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM W 3aKOHBl [UIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOUCXOMAAIIUX Ha 3BE3NAX, B
3BE3MIHBIX CHUCTEMaxX, B MEXKTaJaKTUUEeCKOW Cpene; JABUKEHUS

HeOECHBIX TeJI, SBOJIIOLINY 3BE311 1 Beenennoi




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D

=7 -

11O ®U3UKE
Koxa
Kox .
pasaeaa/t IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
3JIeMEeHTa
€MbI
1 MEXAHHUKA
1.1 KNMHEMATHUKA
1 1 1 MexaHHqGCKOG JIBUXKCHUC. OTHOCI/ITGJII:HOCTI:
o MexaHuyeckoro aBmxeHus. Cucrema oTcuéra
MarepuaiibHasi TOUKA.
ol | TpacK
E€ pamiryc-BeKTop:
Fle)=(xle) e ) =(e)),
TpaeKTopI,
nepeMEIIeHIIE:
1.1.2 o - i oo X
= (Ax, Ay, Az),
IIyTh.
CroxeHIe HEpEMEU]EHIIfIZ
A =40 + A
CkopocTh MaTepuaibHOM TOUKHU:
. Ar .,
U=— =}‘|,=[U_.U1_U]
At |y o '
Ax . .
1.1.3 U, =— =X,. aHAIOTIYHO v, =y, V.==C
=0

CrokeHHIE CKOPOCTEIL: 0, =0, + 0, .

Boruncnenue nepemenieHus U NyTd MaTepruaibHOU TOUKH

MIPU IPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X IO TpauKy




3aBUCUMOCTH Vx(t)

. . Ao
YCKHPEHHE MAaTepHaldEHOI TOYKIL: a = —L
r—0

At
1.1.4
Au, ,
a = =(uv,),". aHAMOTIMHO a, = (v, )'. a.=(v.
Ay ‘ o
PaBHOMEpPHOE IPAMOIIMHENHOE JBUKEHHUE:
x(t) = xg+ vt
x(?)
X
0
+
1.1.5
v

ox

v,(t) — 1y, = const




®

Ox

const

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:

a.t
x(t)=x,+u,t +——

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

-

L)‘i"ﬁ.‘c - Lﬁl:r = EH.T ['\:J _""'-1]

L
HPII OBILKEHINI B OJTHOM HANIPABJIEHII IIVIE S = L

L=

1.1.7

CBoOoaHOe najieHne. Y CKopeHnue cBOOOTHOTO MaICHHS.

Vi

(0] Xo ‘:

JIBr>keHue Tesa, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:




#(f) =x, +v,t=x +ycosa-f

v, (1) =v,, + g1 =y, sina— gr

=0

o
ox
g =—g=const

¥

|
|-
{u (t)=uv, =v,cosa
{

1.1.8

KpuBonuneiiHoe 1BuxeHue. [[BrmkeHne MaTepraibHON
TOYKH IO OKPYKHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v=wk

wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYIKHOCTH

2w




2o
. LlenTpOocTpeMUTENHHOE YCKOPEHUE TOUKHU:

aﬂﬂzf: mzR

uc

R
. [lotHOE yCKOpEHHE MaTepUaTbHOM TOUYKHU

Teépmoe Teno. [locTtynatenbHOE U BpalaTeIbHOE

1.1.9 .
JIBUJKEHUE TBEPIOTO TENa
1.2 JMHAMUKA
191 Nuepumansuble  cucteMbl  oTcuéra. [lepBblil  3aKkoH

Herorona. Ilpuanun otHocuTensHOCTH ['anunes




1.2.2

Macca tena. IITOTHOCTE BeliecTBa:

1.2.3

Cuna. [IpuHIMI cyneprno3nuuu CUII:

+ + =

F :F1+F2+...

DEEEOJEHCTE

paBHOAEHCTB




1.2.4

Bropoii 3akon Herotona: qiist MarepuanbHoil Touku B 1ICO
# -

Fj_ = mﬂ-j_




2 +

Ap = FAt

A
p
F
At
pu
-
F = const
F
const
-—g—h—
1.2.5 F, Fy,




Tpetuii 3akoH HeroTOHA 1711 MaTepUaibHbBIX TOYEK:

4
+

Fip=—Fy

12

21

1.2.6

3aKkoH BCCMHUPHOI'0 TATOTCHHA: CHUJIBI NPUTSKCHUA MCEXKIY

TOYCYHBIMU MAaCCaMU pAaBHBI

m
F=g 1'-:'12
B
F
G




Cuna Tsoxectu. LleHTp TskecTH Tena. 3aBUCHUMOCTD CHJIBI
TSOKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO TILIAHETHI

pamuycom RO:
GMm

"= R+ )

mg

(R

h)




GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—hx

—kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.

Cuna TPCHUA CKOJIbXKCHUA:

F,,=uN

UN

Cuna TPCHUS ITOKOA:

F,, =




AN

UN

Koaddurment tpenns

1.2.9

JlaBaeHwue:
F,

P=-3

S

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHIIBI OTHOCHTEIIBFHO OCH BpaliCHUA:

M| = Fl, rae | — meyo cuiel




OTHOCUTEIIBHO  OCH, THpoxozsmeid uepe3 Touky O
MEePIEeHIUKYIISIPHO PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHbBIX

TOYCK:

1I.M.




B onHOpOgHOM 10OJI€E TSXKECTH

+

(g = const)




const)

LOCHTP MACC TCJia COBIAAACT C €ro HCHTPOM TAKCCTU

VYcnoBus paBHoBecust TBEpAoro tena B UCO:

[M+M,+...=0

1.3.3 .
|F+Fy+...=0
HHHHPar#H#
3akoH [lackamns
1.3.4
JlaBnenue B xKuaKkocTH, nokosieics B UCO:
P=po tpgh
p
HitHPar#t# | P
1.3.5
0
_|._
pgh
3akoH Apxumena:
#i#Parttith | Fapx = "Paumecs
1.3.6




Apx

BBITCCH

€CIIH TEJO U KUJIKOCTh nokosTcsa B UCO, To

Fﬁp@: = ngEEI:TEL'H

Apx

pgV

BBITCCH

VYcioBue miiaBaHus TEN

1.4

3AKOHBI COXPAHEHMA B MEXAHUKE

HAHP ariH#

Nmnynbc MaTepruanbHOM TOYKH:




1.4.1 ¥
p=mv

I/IMHYJ'IBC CUCTCMBI TCII.

+ = =

p=p1tp2t..

HHHP artHi# =
1.4.2




3aKOH M3MECHCHUS U COXPAaHCHUS UMITYJIbCA:

B UCO

+ + + * #

Ap=Alp;+ p.+...)=F At+F

1lepeme ZEEEMH

HHHHPar##
143

A(

A+ ...




1BHEIIH

At

2BHEIITH

At




B CO , ecitm

+ + +

Ap=Alps+p:+...)=0




, €CITH

FIEHEDJH

1BHEIIH

2BHEITH

PeakTtuBHOE ABHKEHHE

HAHHP ariH#
1.4.4

F
\ﬁ(;ix

Pabota cuibl Ha MaJIOM MepPEeMEIIECHUH:




;1=|ﬁ'|-|;‘l'-.f'|-c05 a=F_ -Ax

el

a

()]
MonHOCTh CHIIBI:

€CJIM 32 BpeMsI

At
1.4.5
At
paboTa cuiibl U3MEHSIETCS Ha , TO MOLTHOCTb CHJIbI
A4
P=— =F-v-cosa
Ay
Kunernueckast sHeprust MaTepragbHON TOYKH:
m? p?
EE‘:HH = T2 = Zm
E
KWH
1.4.6 =

my




2m

3aK0H U3MEHEHUS KHHETHYECKOH OHCPIrunu CUCTCMbI

MatepuaiabHblx Todek: B UCO AExkun = A1 + A2 + ...

1.4.7

HOTCHHI/IaJ'ILHaH OHEPTUA:
JJI1 ITIOTCHIHUAJIBHBIX CHJI

1‘1.12 == E E .ﬁE

inoTenn = ZOOTEED = MOTEHI]

1moTenig




2MNOTEeHI]

AE

TIOTCHI]

[ToTenumanpHas YHEPTUs MATEPUATIBHON TOYKH B
OJIHOPOJHOM IIOJI€ TSKECTH:

E =mgh

OTEH,

TIOTCHI]

mgh

[ToTenunanpHas 3Heprus ynpyro neopMupoBaHHOTO

TCIa:

TIOTCHI|




3aK0H U3MEHEHUS U COXpPaHCHUA MeXaHN4YEeCKOU OHCPIUU:
Esex = Exin T Enorermn,

1.4.8 B IICO AEyex = Ascex senoresn. cem,

B IICO AE,x = 0, eClH Azcex menoresn cax = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

l'apmonnueckue  KojnebGaHHUS ~ MaTepUAIbBHOM  TOYKH.
Ammutyna u dasa  kosnebanuil. Kunemarnueckoe
OIMCAaHUE:
x(f) = Asin| @t +o0, ).
v (f)=x,
a(n=(v,), =) =a +a'x=0,
I7I€ X - CMEILICHUE U3 PABHOBECHSI.
JluHaMu4yeckoe OnucaHue:
ma, =— kx,

1.5.1

ma




k = mw®

ma

. OTO 3HAYHUT, YTO

F, =—kx.
F
P
—kx.
OHepreTu4eckoe OINMCAaHNE (3aKoH COXPAaHEHHUS

MEXaHWYECKON IHEPTUN):

CBsi3p aMIUIUTYABI KOJIEOAHHWM CMEIICHHs] MaTepHalbHOM
TOYKH C aMIUIUTyJaMu Koyie0aHWid €€ CKOpPOCTH U

YCKOPEHHUSL:

U =04, @ =04

1.5.2

[lepuron 1 yactoTa KoyeOaHMii:

[Teprnon Manbix CBOOOTHBIX KOJEOAHUN MATEMaTHYECKOTO

MasiTHHKA:

TF=2n i

g




[Tepnoa cBOOOAHBIX KOJIEOAHUI MTPYKHHHOTO MasITHUKA:

1
T=2n|—

k

1.5.3

Beinyxnaennsie  kosnebanus. Pezonanc. Pe3onancHas

KpUBast

1.5.4

[lonepeunsle u  mpopoibHble  BOJHBL.  CKOpOCTH

pacrpoCTpaHEHUS U JJIMHA BOJIHBIL:
v

A=1vT =-
v

Wntepdepennys u audpaxiys BOIH

1.5.5

3Byk. CKOpOCTBh 3ByKa

MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

2.1.1

Mogenu cTpoeHUs Tra3oB, JKHAKOCTEHW M TBEPIABIX TEl.
[TycTs TepMomuHamMudeckas cucreMa (Teno) COCTOUT u3 N

OANHAKOBLIX MOJICKYIJI. Torz[a KOJIMYCCTBO B€HICCTBA




rac

=3




— 4uca0 ABOrajapo, m — Macca CUCTEMBI (Tena),

[
u
— MOJISIpHAs Macca BEIIeCTBa
2.1.2 TeroBoe NBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3aunMoaelicTBre yacTHIl BEeCTBa
2.14 Huddysusa. bpoyHOBCcKOe IBUKEHHE
2.1.5 Mopenb uneansuoro raza 8 MKT
CBsi3p MeXJ1y JaBJI€HUEM M CpeAHEW KUHETUYECKOU
SHEpPrHe  MOCTYNAaTeIbHOTO  TEIJIOBOTO  JABUKEHUS
MOJIEKYJI UJIeaIbHOTO Ta3a (ocHoBHOE ypaBHeHre MKT):
p= mav’ Eni{m“u‘ lna
= — o = — - = — - o
3 300 2 3
rae m0 — macca OHON MOJIEKYJIBI,
N
n=—
v
n
2.1.6 -
Vv
N
- KOHIIEHTPALIHS MOJIEKYJ
2.1.7 AbcomtotHas Temnepatypa: T =t +273K
918 CBsi3b TeMmIiepaTypbl Ta3a cO CpedHed KHUHETUYECKOU

3Hepme171 MMOCTYNAaTCJIbHOI'O TCILUIOBOTO JBHXKCHHA C€I'0




MOJIEKY:

£ =

m———

2.1.9

VYpaBuenue p = nkT

2.1.10

MO,I[GJ'IB HNACaJIbHOI'0O rasa B TCpMOJUHAMUKCE:

( Vpaprerse Merreeesa — Kareipora
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH
VpaBHeHne MeHeneeBa — KianeiipoHa (mprimel
3aIIICI):

oV =""RT =vRT = NkT, p=P*L

p=—o.
u g

BrlpaikeHIe 118 BHYTPeHHEI 3HEPTHI OJIHOAaTOMHC
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
3

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

2.1.11

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCHU PAa3pPCIKCHHBIX T'a30B:

P=pL+p2+t..

S

HITMEIE

T T




2.1.12

H3omporieccsl B pa3pekeHHOM ra3e ¢ IMOCTOSTHHBIM YHCIIOM
MoJ1eKyJ N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
n3zorepma (T = const): pV = const

nzoxopa (V = const):

E = const
T

const
nzobapa (p = const):

¥V
— = const




const

I'paduueckoe npeacTaBieHre H30MPOIIECCOB HA pV-, pT- 1
VT- quarpammax.

OObeIMHEHHBINA Ta30BbId 3aKOH:

PV omst
?— COTLE

const

JJI ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HacepimeHHble W HEHACHIIIEHHBIS Mapnl. KauecTBenHnas

3aBUCHUMOCTE IIJIOTHOCTH W AABJICHUSA HACBIONICHHOI'O I1apa

2.1.13
OT TeMmmepaTypbl, WX HE3aBHUCHMOCTh OT 0O0BEMa
HACBIIICHHOTO Mapa
BnaxnocTs Bo3ayXa.

2.1.14

OTHOCHTENbHAS BIAXKHOCTE:




p

HachIIInapa

)

napa

(D

p

HachIIapa

(D)

mapa




)

HUsmenenue arperaTHbIX COCTOSTHUM BCIICCTBA: UCIIAPCHUC

211 Y KOHJICHCALIUS, KUTICHUE KUJIKOCTH
5116 W3meHeHne arperatHbiXx COCTOSIHUM BEILIECTBA: IJIABJICHUE
o Y KpUCTAJUTH3ALUSA
2.1.17 [IpeobpaszoBanue 3Hepruu B (ha30BBIX IEpexoaax
2.2 TEPMO/INHAMUKA
2.2.1 TernnoBoe paBHOBECUE U TEMIIEPATypa
2.2.2 BnyTtpennss sueprus
Tennonepenaua kak crnocod HW3MEHEHHUS BHYTpPEHHEH
223 sHepruu  Oe3  coBepuieHHs ~— paboTel.  KoHBeKnus,
TEIMJIONPOBOAHOCTb, U3JIy4YEHUE
KonnuecTBo TEMIOTHI.
VY eapHas TEI0EMKOCTh BelIeCcTBa C:
Q = cmAT
224
0
cmAT
VY nenpHas Temora napoodpasosanus L: Q = Lm.
2.2.5 VY nenpHas TerioTa miaasieHus A: O = Am.
VY nenbHas TemioTa cropaHus Tommsa q: O = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A=pAV
2.2.6




pAV

Borunicnenue pabotel 1o rpaduky mporecca Ha pV-

TuarpaMMe

2.2.7

IIepBblil 3aKOH TEPMOAVMHAMUKH:
Quz =AUy; + Az =(Uz — U+ Ag,

0

12

(U




A

12

Annabara:
Qi2=0= Ay, =(U; - U;) = AUy,

Q

12

(U




2.2.8 BTtopoii 3akoH TepmoannamMuki. HeoOpaTuMmele mporiecchl
[Tpuniune gerctBus TernoBbix MmamuH. KIT/:
MaxkcumansHoe 3HaueHue KII. [{ukn Kapho:

T.. —-T. T
2.2.10 maxn =Ngg,, = ————=1-_22
T T
YpaBHEeHHE TEIIOBOTO OanaHca:
Q1 +Q:+ 03 +...=0
Q
1
2.2.11
+




SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3anusi Tea U €€ MPOSIBICHUS. ODIJIEKTPUUYECKUM
3apsan. JBa Buzaa 3apsana. DiaeMEHTapHBIA 3JIEKTPUUYECKUN

3apsna. 3akoH COXPAHCHUSA IJICKTPUICCKOI'O 3apaia

3.1.2

Bsaumonericteue 3apsinoB. Toueunsle 3apsaabl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C TUIICKTPUUECKON

IMPOHUITACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.1.3

aﬂeKTpI/I‘-ICCKOC mone. Ero pmeiictBue Ha QJICKTPHUYCCKUC

3apsbl

Hanpsk€HHOCTD 37€KTPUUECKOTo MOJIS:

+

F

4

E=———
qI.TpEIﬁHEI:ﬁ




HpOGHbII

[Tone Toueunoro 3apsna:

q
Er:k;

E




OAHOPOJHOC IIOJIC:

=l

E = const.

const.

Kaprussl nMHUI HaNPsHKEHHOCTH ATUX MTOJIEH

IloTeH1IMaIbHOCTD QJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3HOCTh mOTEHIINATIOB U HaIps’KCHUC:

Ayz = q(@y — ¢2) =— ql¢ = qU.

3.1.5

q(¢




qU.

HOTGHIII/IaJII)HaH OHEpIrud 3apsaja B IBJICKTPOCTATUYCCKOM

I10JI€C:

W=qd

AW

HOTCHHI/IaJ'I QJICKTPOCTATUYCCKOI'O ITOJIA:




CBs13b HaprDKéHHOCTI/I IIOJIA U PAa3HOCTHU NTOTCHIHAJIOB IJIA

OJTHOPOHOTO 3JIeKkTpoctaTudeckoro moist: U = Ed

HpI/IHHI/IH CYHnEpHO3nIHnHU SJICKTPUICCKUX MOJICH:

+ + +

E=E,+E;+..,.0=¢1+ P2 +...




HpOBOJIHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

YcaoBue paBHOBECHA 3apA10B: BHYTPH IIPOBOAHUKA
EL =0

3.1.7

0
, BHYTPHU U HA ITOBCPXHOCTHU NPOBOJAHHUKA P = const

318 ,Z[I/I&TICKTPI/IKI/I B SJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTPI/I‘ICCKaSI MPOHUIIACMOCTDb BCUICCTBA €

3.1.9 Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:




DeKTpOEMKOCTh TIOCKOTO KOHJICHCATOpa:

gggS
= = F 0

d

&&

eC




3.1.10

HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB:

g=q1+ @2+, Uy =Us = ..., Coppara — C1 + G2 +...

BN




mapan

IlocnemoBaTeabHOE COCIMHCHIE KOHACHCATOPOB:




nocin




3.1.11

[~

DHEprust 3apsHKEHHOTO KOHIEHCATOPa:
_qUu _cU* ¢
T2 2 T2




qU

cU

2C




3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cwnna Toka:
3.2.1 Ay
IlocTosnnbi TOK: I = const
Jns mocrosiHHOrO TOKA q = It
320 VYcnoBust CymecTBOBaHUS JJIEKTPUUECKOTO TOKA.
Hanpsoxenue U u 3/IC E
3akoH OMa i1 y4acTKa LeMu:
; i
"R
1
323
R
U
DNeKTpruIecKoe COTIPOTHUBIICHHE. 3aBUCUMOCTH
COMPOTHUBIIEHUS OAHOPOJAHOTO MPOBOAHHUKA OT €T0 JJIMHBI U
cedeHus. Y IeTbHOE COMPOTUBIICHUE BEIIECTRA.
R I
324
R
p




Ucrounuku Toka. 9/]C uctouyHuka ToKa:

E — CTOPDHERCLT
4
E
q
3.2.5
A
CTOPOHHUXCHJT
BHyTpeHHEE COPOTHBIICHHE NCTOYHUKA TOKA
3akon Oma Uil TOJIHOM (3aMKHYTOM) 3JI€KTpHUYECKON
uenu: E = IR + Ir, oTkyna
; E
3.2.6 " Rr




Rr

HapaJUICHI)HOC COCINHCHUC HpOBO)IHI/IKOBI
[=11+1R2+..,Ul=02=..,

1 1 1
—t—t ...

Rrrapam B Rl RZ

apaun

3.2.7




[TocnenoBarenbHOE COETMHEHHUE MPOBOJHUKOB:
U=U1+02+.,11=12=_,,
R = Rl + Rz +...

o

TI0CJI




Pabora snexrpuueckoro toka: A = [Ut.
3akon Jlxoyns — Jlenna:
Q =FRt

QS

3.2.8 2
Rt

Ha pesucrope
UE

R:Q:A:fzﬂmmt:?a




MOHIHOCTI) SJICKTPHUYCCKOT'O TOKA:

Ad R
P=— =1IU
AT |50
TermoBast MOIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:
2 U’ -
P=FR=—-=]U
329
R
MommHoCTh UICTOYHHKA TOKA!
AA
©T. CHIT _
R=— =EI
4 Ar—s0
3210 CBoOOnHBIE  HOCHUTEIM  DJIEKTPUYECKHX  3apsioB B

IIPOBOAHHUKAX. MexaHN3MBbI NpoOBOANMOCTHU

TBEPABIX




METaJUIOB, PACTBOPOB M PACILUIABOB DJIEKTPOJIUTOB, T'a30B.

[TonynpoBoauuku. I10ynpOBOIHUKOBBINA 11O/

3.3

MAT'HUTHOE I1OJIE

3.3.1

+

MexaHuueckoe B3aUMOJEUCTBUE MAarHUTOB. MarHuTHOE
none. Bexkrop  MarHuTHOM — MHAyKuuMd.  IIpuHnun

CyHneprno3nurnu MarHuTHBIX TIOJICH:

+ +

B=Bl+Ez+...

Jluaun wWHAYKOUMKW MarHutHoro mnojs. KapTuHa nuHui

HWHAYKIUH MAar"HuTHOI O I10J14 II0JIOCOBOTI'O n




l'IOI[KOBOO6p33HOl"O IIOCTOSAHHBIX MAarHuTOB

332

OnbiT Opcrena. MarHUTHOE TOJIE MPOBOJHUKA C TOKOM.
Kaptuna nuHMid MHAYKIMUA MarHUTHOTO TOJISL JJIMHHOTO
MPSIMOTO  MPOBOJHMKA MW 3aMKHYTOTO  KOJIBIICBOTO

IIPOBOJHUKA, KATYLIKU C TOKOM

3.33

Cuna Amnepa, e€ HanpaBJIECHUE U BEIUYMHA:
F, =IBlsina

IBlsino.
, TJIE 0 — yTOJI MEX/Ty HAalpaBJICHUEM IPOBOTHUKA U BEKTOPOM

=

B

334

Cuuta JlopeHna, e€ HanpaBJIeHUE U BEJINYNHA:

Fp

op = |qIVBsina

Jlop

lglvBsina




1€ 0. — YToJl MEX]ly BEeKTOpaMu

e

o

. I[BI/DKGHI/IG 3apﬂ)KeHHOﬁ YaCTHULIbI B OJHOPOAHOM MAariHuTHOM

T10JIC

3.4

OJIEKTPOMATHUTHAA MHYKIA

3.4.1

[ToTok BeKTOpa MarHUTHOM MHIIYKIUU:

& =B 5 = B5cosa

BScosa.
B

i
4
G 72




34.2

SIBnenue anexkrpoMarHuTHOM HHAYKIUU. DC nHAyKIMN

3aKoH 371eKTpoMarHuTHoi nHaykuuu dapanes:

AD
343 E=—— :—(I:l;
At
A
b{j u'n‘
\d U, N
I
O/1C uHAYKIMH B IPSIMOM MTPOBOAHUKE JTTMHOM |,
JBIKYIIEMCS CO CKOPOCTBIO
v
v
344 .
(vl
(
v
1
[
)

B OJJHOPOJHOM MarHWTHOM moJie B:




|E;| = Blvcosa

|E

i
Blvcosa

, TJIe 0L — YTOJI MeXIy BeKTopoM B 1 HOpMaIbro
n

K INIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLI
4

-

Iy

; €CITH




TO
|El| = Blv

Blv

345

[IpaBuno Jlenna




NHAYKTUBHOCTB:

3.4.6

,umm @ = LI

Camounnykuus. JIC caMOMHAYKITUH:

A
E. =- EL =—1II'
—0

SHCpFI/IH MArauMTHOTIO ITOJIA KaTyIIKH C TOKOM:

3.4.7

LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHIA 1 BOJIHbI

3.5.1

Konebarenbublii kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIC

Kos1e6aHus B HICATEHOM KOJIEOAaTEIbHOM KOHTYPE:
[4() = Guesin 0+ )
]I[' t)=q, =g, __cos( i+, =I__ cos(atf+q,)

®opmyna Tomcona:

T =2m/LC

2w

LC

, OTKyJa
2 _ 1

W=—==—

T Jic




2w

LC

CBs3b AMIUIMTYABI 3apdlia KOHACHCATOpa C aMHHHTYI[Oﬁ
CHIJIBI TOKa npu CBO6021HI)IX OJICKTPOMAariuTHBIX

KOJICOAHUSAX B nacaJbHOM KoJIe0aTeIbHOM KOHTYpC:

Qo = —

£}

3aKkoH COXpPAaHCHUA SHEPTHUU B UJICAJIBHOM KoJie0aTeIbHOM

KOHTYpe€:

3.5.2

3.53 BriHyX1eHHBIE 3JIeKTpOMarHuTHbIE Kosiebanus. Pesonanc
354 ITepemennbii  TOk.  IIpowsBoacTBo, mepegaya U




oTpedIieHne IEKTPUIECKON IHEPTHH

cU? . Lr* cu’_ LI’

355

4

= TEE = const.
2 2 2 2
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuasn

OpuCHTalMA BCKTOPOB B J3JICKTpOMAr HUTHOH BOJIHE B

BaKyyMe:

4

EFElEBlc

3.5.6

[xana DJIEKTPOMAarHUTHBIX BOJIH. [IpumeHenne

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE pPACIpPOCTPAaHEHHE CBETa B OJHOPOJIHOM

cpene. Toueunslit uctoyHuk. JIyud ceera

3.6.2

3aKOHbBI OTPa)KEHHUS CBETA.

a=p




alp

VPO

3.6.3

[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie

3.6.4

3aKOHbI IPEJIOMJICHUS CBETA.

[Ipenomnenue ceera:

ny5ing = nysinf.

sino

sinp.

AOCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:

abc




n

OTH

OTHOCUTENIBHBIN TTOKA3aTeNb MPETOMIICHHUS:
Nz T
ny 72

OTH




Xox JIy4el B Ipu3Me.
1"1 = 1'2 - I?]}.l = .”2}.2
CooTHOIIEHNE YacTOT M COOTHOLICHHWE JJIWH BOJH IIpU

nepexoac MOHOXPOMATHYCCKOTO CBETAa 4YCpPE3 TIpaHULY

paszaciia ABYX ONTHYCCKUX CPCI:

3.6.5

ny,<n, n,

ny

ﬂ.ﬂp

[TommHOE BHYTpEHHEE OTpaXKEeHNE.

HpCIICJIBHHﬁ YroJi MOJIHOTO BHYTPEHHETO OTPAKCHUS:

) 1 M3
5171&@ = = —
nﬂ"l’H

Ny

Sino.




OTH




Cobuparonue M pacceuBamolliyde JHUH3bL. TOHKas JIMH3a.
DOKyCHOE PACCTOSIHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BI:
D 1
T F
D
3.6.6
F
1
®opmyiia TOHKOHN JIHUH3bI:
1 + 1 1
d f F
d
3.6.7 B
1
_|._
f




r

VBenuuenue, jaBacMoe JIMH30M:

il

TH d




d #Tw

A"

F\ h

7

o

B cnyuae paccenBaronieit JMH3bI:

3.6.8

1
D[]z:-Fzﬁ[L




XOI[ Jy4a, mpomeamero JUH3y 1o MpOru3BOJIbHBIM YITIOM




K e€ TaBHOU onTH4eckoil ocu. [loctpoeHune n3obpaxeHuit
TOYKH M OTPE3Ka MPsIMON B COOMPAIOIINX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

doroamnmapar Kak onTthueckuii mpubop. [maz  kak

3.6.9
OIITUYECKAsl CUCTEMA
Wntepdpepennus  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBus HaOMOAEHUS MakCUMyMOB U MHHMMYMOB B
UHTEp(EPEHIMOHHON KapTUHE OT JBYX CHH(a3HbIX
KOI'€pEHTHBIX UICTOYHHUKOB:
3.6. y
MaKCIMYMBI — A=2m ; m=0,£1,£2.£3,
v

MITHIIMYMET — A= 2m+1_];, m=0+1+2+3 |
Hudpakius csera. [IudpakunonHas pemérka. YcioBue
HaOJIIO/IEHUs] TJIABHBIX MaKCHUMyMOB IpU HOpPMaJbHOM
MaJIeHUd MOHOXPOMATHYECKOr0 CBETa C JUIMHOM BOJIHBI A
Ha pemeTKy ¢ nepuogom d:

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

dsing
m

3.6.11

mA,
m
0,




3.6.12

Jucnepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

4.1.1

I'umore3a M. [Tnanka o kBantax. ®opmymna [lnanka: E = hv

®dotonsl. DHeprus GoToHa:

|
Il
-
=
|
|
g~
o

pc

he




hv

Nmmynbe porona:

E hv h
pPr=—=—=-

c C Fl

S




413 ®dororpdexr. Omnbitet  A.I.  CromeroBa.  3aKOHBI
o dorordpdekra
VYpaBuenue DitHmreiHa 1151 hoTodddekra:
E¢mum = Aemxoga + E_,
E
¢dorona
ABBIXOMa
+
E
4.1.4 A
rac,
he
E‘ilﬂ'l'ﬂﬂa == h‘!? == T_.
E
¢orona




he
A B he
= 1 o —
EECXDT3 Kp
‘H'Erp
A
BbIXOJa
hv
Kp
A
Kp

he




EKH HTOxX = 2 = UE-EII:
E
KUHmax
2
my
2
eU

3arn

4.1.5

JlaBneHue cBera.

JaBnenne  cBera  Ha

TTOJIHOCTBIO

OTPaKAIOIIYIO




ITOBCPXHOCTH n Ha IHOJIHOCTBIO IMOrjiomaroury o

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOACIb aroMa

422

[Tocrynarer bopa. U3mydenue u normiomieHne GOTOHOB MpH
repexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU Ha JPYTOu:

hv, . = he =|E, -E

mr -
Y

™ |

423

JIunenyaTele CIIEKTPBI.

CriekTp ypOBHE SHEPruu atoMa BOJIOpOa:

—13,63B
E, =222 41,23, .

n*

43

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens siapa ['eiizenOepra — MiBanenko. 3apsia

sapa. MaccoBoe 4HucIIo sapa. H3oTomsI

432

PanmoakTMBHOCTE.

Anbda-pacnan:
A~ A4 4
ZX—> 7Y+ ;He

bera-pacnan.

DneKTpOHHBIN B-pacnan:

A A 0~
s X—= Y+ je+v,

ITo3utponnslii B-pacnan:
A A 0=, o,
XY + e TV,

I'amma-usinydenue

433

3aKkoH PaaArO0aKTUBHOIO paciiajga:

—t
N(£)= Ny« 2T

N(?)




[TycTs m — Macca paiiOaKTUBHOTO BeliecTBa. Tormaa

-t

m(1)




-t

434

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI /U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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