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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeil mporpaMmbl BocnuTaHus U KoHuenum
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[Iporpamma mno ¢Qusuke MAa€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OO0y4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYHAIOUIMXCS CpeACTBaAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaxKJIbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme mo ¢usnke ONpenenstoTcs IUTAHHUPYEMBIE PE3YJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIETo 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM O0y4YaronIuXcsi, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIC PE3YJILTATHI IO T0JI1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka o HambOojee OOLMX 3aKOHAX MPHUPOABI, BBICTyMHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHWM, H3y4aeMbIX XHMHEH, Ouosioruew,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTE€pUAJIOB C 3aJlaHHBIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKku Ha ypOBHE CpelHEro oOUIero 00pa3oBaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypoBHs
IIPEAINOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
NPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. s yriayOnaéHHOTro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJBHOTO YYEHHYECKOTO JSKCIEpPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHl MPU HM3YYCHUH HOBOTO
MaTepuana, JabopaTtopHbie paboOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudyd (QHU3MYECKOro TMpakTukymMa. B mepBom ciydae
MpaKTUKyM npoBoAuTcs 160 B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUN B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszgena (temsl). Ilpu sTom moa pabortamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00opaTopHBIX paboOT M MpakTUKyMa MpeICcTaBlIeHa €IWHBIM TepeuHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAs U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 1 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4l C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TTO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKux SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIoIIre BhIOOpa
bu3MYeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MpOTrpaMMe II0
(bu3MKEe YYEHUUECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpallMoHHOE  000pyZoBaHHe (OpMHpPYETCSI B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUUBAET IOCTAHOBKY
MEePEYUCIICHHbIX B TMporpaMme 1o (U3UKE KIIHOYEBBIX JIEMOHCTpALMM st
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEUMUBAETCA B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydJaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpPATOPUIA.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PaA3BUTUE WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayumiei
npoecCUOHANbHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIIPaBJICHUH.

JlocTikeHHne 3TUX 1elield 00ecneuyrnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHWKY,  MOJEKYISpHYl0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE W ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MMOBCEIHEBHOM YKU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHue
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3HUYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKUX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanuu HHpopmMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE UHTEpEca K cepam mpodecCHOHABHON NeATeTbHOCTH, CBI3aHHOM
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro npenmera «®Duszuka» Ha YpOBHE CpPEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
oOpazoBanus orBoautcs 325 vacoB: B 10 kinacce — 165 yacoB (5 4acoB B HEJENIO),
B 11 kmacce — 160 yacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

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

DKCIEPUMEHT U TEOpUsl B Ipollecce MOo3HaHus npupobl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEJIUYUH  (a0CONIOTHAsT W
OTHOCHTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHON HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUUECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU(ppoBoK nabopatopueit no Qusuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMXKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOUYKH, HUX MPOEKIIMU Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHMOCTh KOOPIWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME  MaTepUAIIbBHOW  TOYKM  I10
OKPYXHOCTH. YTJIOBas W JWHEHHass ckopocTh. [lepmom m vactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHTCHLMAIBHOE) U MOJTHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LICMIHbIC, IIecTepéHYaTsle W peMEHHBIE TNEepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KHHEMATHUECKUX XapaKTEePUCTHK
JIBUKEHUSL.

Crioco0bI ucceI0BaHusl IBUKEHU.

WnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIONIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMIKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBH)XCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJIeHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHUSI Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja OOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprorona. MHepumanbHbple cuctemsl oTcu€ra. lIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MAaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpOThl. JIBH)KEeHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUS.

Jasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydyeHne IBMKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. Ilmedo cuiebl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

Y ciioBUst paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanue yciloBUM paBHOBECUS TBEPAOIO Tea, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIUTENHOB U PaCUYET CUJT YIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M MUBMEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOuku. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHple W HENOTeHUMANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuunanbHast sHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHy/IM U1 HMACAIbHOM JKUIAKOCTU Kak CIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOI, (PUTrypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe NpeBpalicHUs] KUHETUYECKOM M NOTEHUHMAIBHOM JHEPrUi Npu
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIIS M MOIIHOCTH
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TpEHUSI.

Onpenenenue padbOThl CWIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KMHeTnYeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanme. Jluddysus. bpoyHOBckoe nBIKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monemm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. Ao6comoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccsl B
UJcabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MeXIOy [JaBIE€HHEM U  CPEIHEW KUHETHYECKON  3Hepruei
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBsi3b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEeIbHOIO TEIJIOBOTO IBMKEHUS €€ YaCTHII.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Hudbdy3ust sKUIKOCTEH.

Mogens onsita llTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrongenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEIJI000MEHE MEXAY Tropsueil U X0JI0JHOUN BOJIOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamMuku. (CaMoONnpou3BOJIbHAS — pelaKkcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHLEHTPALMS YaCTHUIL, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kak  crmoco0  M3MEHEHHs  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKONM  cucTeMbl 0Oe3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiumuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

[lepBblii 3aKkOH TepMOAWMHAMHUKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMUKHA I PABHOBECHBIX IPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIM U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOILIMBA JJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamms. lcmapeHne W KumleHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacblllieHHbIE W HEHAacChIlleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u aMmopHbie Teraa. AHU3OTPOIHUS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimpeHue XKUIKOCTEH U TBEPABIX TeN, 00BEMHOE U JIMHEWHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopaean HEHBIOTOHOBCKOU JKHUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAIUIMYECKOTO BEILIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHONW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnoiia.  [IpoOubiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOTO IOJIs. Pa3sHOCTh NMOTEHIMATIOB U
HanpspbkeHue. [loteHinumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIUII CYNIEPIIO3ULIMU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0bémy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIHMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konpaencarop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reaeparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U ICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHEHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsikenue U u DJ1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €r0o JUIMHBI U IUIOMIAAY NONEPEYHOIO0 CEUECHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coelMHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSDKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHMKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3iuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpHUMECHas  MPOBOAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue snexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEIJIOKEHHbIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHbIE C U3YUCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BeTUYMHA, 3aKOH,



Teopusi, HaOIIOJCHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IU(pOBast 1abopaTopusl.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHHMH. JIuneilHas QyHKIuS,
napaboia, runepOosa, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoae, nupdysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBJICHUS B KUBOU MIPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAINS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMN), UCTIOIB30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHUE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHYCCKUC TPOLECCChl: IMPHUMCHCHHC

ITOCTOSTHHBIX MAarHuToOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUS TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKyYus.

SIBneHue DNEKTPOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
Ie€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJieni 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHWYECKO sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactota koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBasg. BuusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHruuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUIl rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanre koyie0aHUMM Tpy3a Ha MACCHUBHOM TMPYKHUHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YHEPTUU MPU KOJCOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJCOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJIEOAHHM HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHNl Ha yIIPyTrOM IMO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InexkmpomaznumHnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJICOAHUS B
ucanbHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCAToOpa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUS SHEPTUH B UACAITBHOM KOJ€0aTEIbHOM KOHTYPE.

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

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsSl TMpPU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO U MPUHIMI AEUCTBUS TpaHCPOopMaTopa.



Mopens nMHuM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
TudpaKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeJIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, HHTephepeHITHS.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
nperaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcus cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHEe oTpakeHHE. IIpenenbHbIi yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUSL.

ColOuparome u pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMaX.

Ontuueckue npubopsl. Paspemaromiast cnoco6HocTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KiaccuyecKux
MHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuszanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETro OTpaxkeHus. Mojieinb CBETOBOIA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTPA.

N3mepeHnune IMHbBI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  IIPUMEHMMOCTH  KJIacCMYeCcKoM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanust  JlopeHia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DHEPIrUU  PEISTUBUCTCKUX dYacTuil (1O
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMemieHus Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Oneitel A. I'. CronetoBa. 3akonbl hoTodddexra. YpaBHEHHE
OunmTerHa 11 Gpororddexra. «Kpacunas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MoBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOLIECHUSI HEONPeIeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe uccienoBadus Gororddekra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEPexojie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruM aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOnroienue JIMHEN4aToro cuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer spa.

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPrETUKH.

Mertonae! perucTpany U UCCIIEIOBAHUS AIEMEHTAPHBIX YACTHL.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue nornomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pasznen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpuMEHMMOCTh 3aKOHOB (HU3UKH JUIsi OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMUS.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CosiHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpEeHHEE CTpoeHHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
rajJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJIA30M C MCIOJb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmrogenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUIEHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHHUM, HMCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMATUYECKHMX  paszleinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01maromiee NOBTOPEHUE.



O06o01eHre U cucTeMaTU3alus COAepKaHus pa3fenoB Kypca «MexaHuKkay,
«MomnexynsipHasi pu3MKa U TEPMOAUHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B SKOHOMHMYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH cepax NedaTeIbHOCTH YeIOBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON Teoprur B POPMUPOBAHUU MPEACTABICHUIMI
0 (u3MYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COJAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3E€H C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas J1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUIHMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mOMOOMSI TPEYTrOJHHHUKOB,
oTpeiesIeHHEe TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JBWKEHHUS B JKABOM MPUPOJIEC, OHKOJOTMYECKHUE PHUCKU TMPU TPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAUINYECKAs! CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOH, TeHEepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TCYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaaIuOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ armapar, BOJIOKOHHAA OIITHKA, COJIHCHHAsA 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pas3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYarOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYyYalOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOIO YJI€HA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIHUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAAapCTBEHHBIM CHUMBOJAM, JOCTHUKECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATHh CUTYAIUIO U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIET0 (PU3UUECKON HAyKeE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IMUHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa3OBaHUIO B
o0nacTi GU3HKHU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmNbITa AESATEILHOCTH IKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE el cTBUSA
Bba3oBnie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHMBOPEYMS B PaCCMaTPUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU M METOIAMHU
buznueckoil HayKu;



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJAO0B ITO3HAHUS;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH II0 IOJYYCHHIO HOBOIO 3HAHUSA, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh NPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3UPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
yMeTh TEPEHOCUTh 3HaHHSA TI0 (U3MKE B MPAKTHYECKYIO OO0JaCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTHHAJIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALHUU (PU3UUECKOTO COJIEp KaHUS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpPEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PAa3NMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOM
NEeATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAEHCTBHH C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI Y4aCTHUKOB, O0CYXaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATH HUAEH C NO3WLUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpaykeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAUIIMU B 00JACTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIHLHOM pediIeKcur KaK OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mocTKEHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMEI IT0
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCThH aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM WM TPOSBIIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AIMOIIMOHAJILHOEC
COCTOSIHUE JPYTHX, YYWUTBIBATH €ro IPU OCYIICCTBICHHH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonmy oOyuenus B 10 knacce mpeIMETHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJb U MECTO (M3HKU B COBPEMEHHON HAy4YHON KapTUHE MUpa,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUM 0 (PU3UUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHAas cHUcTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras nedopmaius, abCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBHUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH W TEepeMeElIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPH OTOM HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbca U
MEXAHUYECKON SHEPrUr, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JBMIKEHUS WM KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHUsl SHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOJIb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMHKHU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UEeNyM U JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIeHua,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTpoIn3a);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IOTCHUHUAJIbHAs OJHEPIus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BONM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NOpPYKHUHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIOTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOrO
JBUTATEJIS; IEKTPUUECKOE T0JIE, HAPSHKEHHOCTh IEKTPUYECKOTO MOJIs,
HaIPsHDKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYLIAs CWja, Cwia  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LIENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€71aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEIOBATEIIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeYarolled TpeOOBaHMSAM 3ajJauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh pE3yNbTaTbl U KOPPEKTUPOBATH METOJbI PEHIEHUs C
Y4€TOM IOIYUEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3leioB Kypca GU3MKH, a TaKyKe UHTErpalluy 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI HAa U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

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

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU TNPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTaBICHUN O palliOHATILHOM
IPUPOAOIIOIB30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHSTh pa3jnyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOro
COJAEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMU, TOJYUYEHHOM M3 PaA3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMamMio W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy T'PYMIIbI, PAlIMOHATIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CHUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOH KapTHMHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHOW TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH MojeNed (QU3MYEeCKUX Tell H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJI, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOT'O pa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE TPOIECCHl W SBIICHMUSI,
UCIIOJIb3YS OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHJYKIIMM B O3JEMEHTE OJJICKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddekra, mepBelii U BTOpoM mocTynaTel bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl W SIBJICHUS, UCMOJb3Yysl BEIUYUHBIL:
HaNpsHKEHHOCTH DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, TOJHAs SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWs  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHYKIUS, PE30HAHC, HHTEPhEPECHITUS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OTPENENATh HAMpaBICHUE HUHAYKIIMM MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHnna;

CTPOUTH M300paKeHUE, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalM3a W OOBsACHEHUS (U3NYECKUX MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTHU



¢uznueckux BeIMYMH B BHAE TpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHWH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLCHUBATh AOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce IpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIENOBATENBCKOW W IPOEKTHOM JIEATEIIBHOCTU C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMU aHajiu3a YCJIOBHS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB,;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MUECKUMH MpoLeccaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaIbLHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTMM JJis JajbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMalMI0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U YU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBaeMOil MpoOIeMbl;

IPOSBIIATHE MOTUBALUIO K Oyaymiend npohecCUuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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11 Marmutioe o 14 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
12 DJIeKTPOMATHHTHAS YKL 13 1 https://m.edsoo0.ru/39859ef1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUS U BOJTHbBI
bu6mmoreka [JOK
2.1 MexaHndeckue KojieoaHus 10 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHbIE KoJeOaHUs 15 https://m.edso00.ru/39859f1
53 MexaHn4ecKHe U 3J1EKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onika 25 1 https://m.edso0.ru/39859ef1
Hroro 1o pasneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUH OTHOCUTEJBbHOCTH
bu6mmorexa [IOK
31 Octosst CTO > L https://m.edso00.ru/39859¢f1
Hroro no pazgeny S)




Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 KopnyckynsipHO-BOJIHOBOM JTyaliu3m 15 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
4.2 Dusiika atoma > https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO f/1pa U 3JIEMEHTapHBIX 5 bubnunoreka [HOK
' YaCTHII https://m.edso00.ru/39859ef1
Hroro mo pazueny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK
5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edso0.ru/39859ef1
Htoro no pazneny 12
Pazznen 6. PUBSHUYECKHM TIPAKTUKYM
. bubnuoteka [JOK
61 USIICCKHT MPakTHIKyM 16 16 https://m.edso0.ru/39859ef1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cuctemaru3zanus u o0o01eHne
71 IIPEIMETHOIO COACPKAHMSI U OIIbITA 15 bubnuorexa [IOK
' NeSITeNIbHOCTH, TPUOOPETEHHOTO MPU https://m.eds00.ru/39859f1
n3ydeHuu kypca ¢pusuku 10 — 11 kimaccos
Wroro no pazmeny 15
bubmuorexa [JOK
P 1
SSSPBHOE BpEEt 0 https://m.eds00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie | IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®duszuka — pyHaaMeHTaabHas HayKa O 1 bubnuorexa [IOK
IIPUPOJE https://m.edsoo.ru/1beef346
5 Hayunslii MeTOZ O3HAHUSA U METO/BI 1 bubnuoreka [IOK
WCCIICIOBAHMS (PU3NICCKUX SBICHUIN https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpOLECCE
3 no3Ha1—F1)m HIPUPOJIBI pHa6Jnc]E)z[eHHe u 1 bubmorexa LIOK
PHPOIBL https://m.eds00.ru/34c49931
9KCIIEPUMEHT B (pU3HKe
4 Crnioco0rl n3mMepeHust GU3NYECKUX 1 bubmmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPELIHOCTH U3MepeHuil pusnueckux 1 bubmorexa LOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYNH
MonenupoBanue B ¢pusuke. Ponb u
6 MecTO (pU3UKU B POPMUPOBAHUH 1 bubmuoreka [IOK
COBPEMEHHOW HAYyYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPaKTUYECKON JESITEIbHOCTH JIOeH
Mexannueckoe nBuxkeHue. Cucrema
7 otcueta. OTHOCUTEIIFHOCTD 1 bubnunorexa LIOK
MeXaHN4YecKoro ABukeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1au MEXaHUKH
8 Pannyc-BekTop MaTepuanbHON TOUKH, 1 bubnuorexa [JOK




€ro MpOCKUMUU HAa OCHU KOOpJAUHAT.

Tpaexropus. [lepemenienue. CKopocTsb.

Nx npoekiuu Ha OCH KOOPAMHAT

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

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue

bu6nunorexa LIOK

| PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepeMeneHuidi U CKOpoCTeil. bubmmoreka [JOK
Permrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe ABMKEHUE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHUE. bubnuoreka [{OK
[IpsmonuHeiHOE TBUKEHHE C https://m.edso0.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSIMOJTMHEHHOTO IBUKEHUS C bubmmorexa [IOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoe majeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubnuoreka [JOK
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBm>keHue Tena, OpOIIeHHOTO MO but6mmorekxa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. bubmmorexa LIOK

https://m.edso0.ru/33196fbe
LeHnTpocTpeMHUTENIBHOE U TIOJIHOE
yCKOpEeHHue
16 KontponbHas paboTa mo teme bubnuorexa [JOK




"Kuuemaruka"

https://m.edsoo0.ru/1242f32e

IIepBb1it 3ak0oH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bu6nmoreka [IOK

17
[Tpuniun otHocuTenbHOCTH ["anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCYETA
18 Cuia. PaBHOIEHCTBYIOIIAs CHJIa. bubmmoreka [JOK
Bropoii 3akon Hetotona. Macca https://m.edso00.ru/141d3837
19 B3aumopeiictBue Ten. Tperuit 3aKkoH bubmmoreka [JOK
Herorona https://m.edsoo.ru/57dba505
[TpuHumn cynepno3unuu cui. Pemenne
20 3ap aq]i{a 1| }II/IHMSHCHI/I: 3aKOHOB bubmmorexa [IOK
A P https://m.eds00.ru/bdfe971b
HrroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DOKBUBAJIIEHTHOCTh IPABUTAIIMOHHON U bubmmorexa [TOK
N p . https://m.edsoo.ru/9aba2b0a
WHEPTHOI Macchl
99 Cuiia TSKeCTu U yCKOpEeHHe bubnnorexa [JOK
CcBOOOIHOTO ITaJECHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmuoteka [IOK
KOCMHUYECKasi CKOPOCTbh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 . I'yka. B
Cuna ynpyroctu. 3ako I'yka. Bec renia https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bu6muoreka [JOK
25 TpeHus. [[BukKeHNE B )KUAKOCTHU U Tase ¢ https://m.edsoo.ru/1fa86499
YYETOM CHJIbI COMPOTUBJIEHUS CPEJIbI https://m.edso0.ru/2cb29676
26 Hasnenue. ['uapocraruueckoe bubnunoteka LIOK

nasienune. Cuita Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOIIOTHO TBEPOE TEIIO. bubnmnoreka HOK
27 [ToctynaTenbHo€E U BpalaTeabHOE Bu6muoteka [JOK
JBH>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIEI OTHOCHTEILHO OCH bu6nunorexa LIOK
BpauieHus. [lnedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBeproMy Teny. LleHTp TsokecTH Tena. Bbu6mmotreka [JOK
VYcioBus paBHOBECHUS TBEPJIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bubnuoreka [{OK
30 Pemerye sanas https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme Bbu6motreka [JOK
"unamuka. CtaTuka TBEpAOoro rena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepuabHOM TOYKH,
39 CHUCTEMBbI MaTepUaAIbHbBIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMbI MaTEPUAIbHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema o 1BMKEHUU LIEHTpa Macc
HMiynibe CHIIBI M U3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHHS UMITYJIbCA. bubnxoreka LTOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE ABMKEHNE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpencraBnenue o coxpaHeHun bubmuorexa [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHbBIX https://m.edso0o.ru/d6532eb9
MOJISAX
but6mmorekxa [IOK
35 Pemterne saga- https://m.edso0.ru/f7706d63
36 PaboTa critbl Ha MaJIOM U Ha KOHCYHOM bubnuorexa [JOK

nepemenieHuu. ['paduueckoe

https://m.eds00.ru/913974c7




MpeJCTaBICHUE PAOOTHI CHIIBL.
MoOIHOCTh CHIIBI

Kunernueckas sueprus. Teopema 00

37 W3MEHEHUN KHHETUYECKON DHEPTUU buGnuorexa [IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
IToreHnMaNbHbBIE U HEMTOTEHIIMAIbHEIE
38 cuibl. [loreHnmaneHas sHeprusa. Bropas buGnuorexa [IOK
) 1t PIHA. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMUYecKast CKOpocTh. CBA3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
39 A3MEHEHUEM MEXAaHUYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He W€ CTOJIKHOBEHUS.
40 % E:II;GHI/IG Beynj };IFHH I MJieanbHOM bubnmorexa [JOK
p pHYy A a https://m.edsoo.ru/f30f43b6
JKUIKOCTHU
41 KonTponbHas padota no teme "3akoHbI bubmuoteka [IOK
COXpaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiIeHUil O IIPUPOJIE
P PP bubmmoreka IIOK
42 TeroTel. OcHoBHEIE mTONIoxkeHnsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABMKEHHE
CrtpoeHue ra3000pa3HbIX, KUJIKHX U
43 TBEPIBIX Te. XapaKTep ABMKEHUS U bubmmorexa TIOK
P . Parctep https://m.edso00.ru/c44d02e2
B3aMMOJIEMCTBUS YaCTHUI] BEIIECTBA
Macca 1 pa3Mepsl MOJIEKYI (ATOMOB).
44 Konnqecho Bep €CTBa ri]OC’E“O}IHHa}I) bubmmorexa TIOK
B ' https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK




Tkana [enbcus

https://m.eds00.ru/0070d493

46 Pemenue 3agau bubmorexa LIOK
https://m.edsoo.ru/1531aba5
. bu6nuoreka [IOK
47 WneanbHbii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/Ldeb2367
48 YpaBuenue MenaeneeBa-Knanerpona. bubnmnoreka HOK
Pemenue 3anau https://m.edso0.ru/8d12c328
49 AOcomtoTHas TemrepaTtypa. 3aKoH bubmmoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 W3omporeccsl B uaeanbHOM rase ¢ Bbu6mmoreka [JOK
MMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npecrapieHue
51 Hfofpoueccom fISOTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
nzobapa
bu6nmorexa LIOK
52 Ocuosrioe ypasrenie MKT https://m.edso0.ru/c8094721
bu6mmoreka IIOK
53 Penterre sazat https://m.eds00.ru/10265a05
CBs3b a0CONIOTHOM TemMmepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpEIHEN KNHETUYECKOH 3HEepruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEILIOBOTO JBUKCHHS
€€ JacTHuIl
55 O06o00menne 1 cucTeMaTH3aIns 3HaHUI bubmuoreka [{OK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbnas padota o teme "OCHOBBI bubmuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoaunamMuueckas cuctema. 3aganue but6mmoreka [IOK




BHEIIHUX ycnoBui juist T/ cucreMsl.
Buemnve 1 BHyTpeHHUE ITapaMETPBI.
[Tapamerpsl T/I cuctemsl Kak cpeaHue
3HAQYCHMs BEJIMYHH, OIIUCBIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

HYJ'IGBOC Ha4daJio TCpMOJUHaMUKH.

bubnunoreka LIOK
58 Camonpou3BoJibHas penakcamus T,
P P 3 A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETMJIOBOMY PaBHOBECHIO
Mopaenb uieaabHOTO Ta3a B
59 TepMOJIMHAMUKE. Y CIIOBUSA bubmorexa HOK
PMOA Tl https://m.eds00.ru/29355001
MIPUMEHHUMOCTH ATOU MOJCIIH
60 VYpaBuenue MeneneeBa-Knanelipona u bubnnoreka [JOK
BBIPA)KCHME JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxenue i1 BHyTpEeHHEN SHEPTUA
61 OJTHOATOMHOTO HJICaJIbHOTO Ta3a. bubnuoreka [{OK
KBazucrarnueckne u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl15
MIPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoauHaMuKe. Beruucienue paboTsl bubmmnoreka HOK
o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
auarpamme
Temnmonepenaua Kak crocod H3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cucremsl 6e3 bubmorexa [IOK
yIp P https://m.eds00.ru/3d734561
COBEpIICHHS PabOThI
64 KonBexkuusi, TemaonpoBOgHOCTD, bubnunorexa LIOK
U3JIy4YEeHHUE https://m.edsoo.ru/157b54cd
65 KomnuectBo Temnorsl. Tenno&MKOCTh bubnunoteka LIOK

TEI1a. V,I[GJ'II)HaSI " MOJIdpHas

https://m.edsoo.ru/7ba67355




TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJI0Ta CTOPAHUSI TOILIIUBA

Pacuér xonuyecTBa TEIUIOTHI IPH

bu6nmoreka [IOK

06 TemIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aqnabaTHOM mporiecce. bubmmoreka [JOK
[TepBblii 3aKOH TEPMOAUHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak
68 Mepbl U3MEHEHHsI BHYTPEHHEH YHEPTUU bubmmorexa [IOK
https://m.edsoo.ru/b047alcd
Tl cuctemsl
Bropoii 3akoH TepMOAUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubmmoreka [JOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 ITpyHIMIIBI EHCTBHS TEIIOBBIX bubmuorteka [IOK
mammuH. KITJ] https://m.edso0.ru/2e945513
71 MaxkcumanbHoe 3HauerHue KITJI. Iuxn bu6nmorexa LIOK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
72 Pemerme a2 https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCTIEKThI
73 HUCTIOIB30BAHUSA TEIJIOBBIX JIBUTATEIICH. but6mmorekxa [IOK
TeruoBoe 3arpsA3HEHUE OKPYXKaroLEen https://m.eds00.ru/9867aaa7
Cpelbl
bubnunorexa LIOK
& Pemterne safas https://m.eds00.ru/c8c70432
O06001enre U cucTeMaTH3aIs 3HaHUHA
R bubnuorexa [JOK
75 o reme "TepmonnHamuka. Ternossie

MaIIuHb"

https://m.edsoo.ru/28d62b3f




KonrponsHas pabora o Teme

bubnmoreka [IOK

76
"TepmoauHamuka. TernaoBsie MalIUHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
bubmmoreka [JOK
77 Hcnapenue u xunenue. Y ieinpHas 1
5 https://m.eds00.ru/6f8e6777
TeII0Ta MapooOpa30BaAHUS
HacpliieHHbIe ¥ HEHACHIIICHHBIC MAPHI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH
Y JaBJICHUS] HACBIIICHHOTO Tapa oT
bubmmoreka [JOK
78 TEMIIEPaTyphl, UX HE3aBUCUMOCTH OT 1
6eé https://m.edsoo.ru/f5¢17d02
00BEMa HACKIIIIEHHOTO Mapa.
3aBUCUMOCTh TeMIIEpaTyphl KUTICHUS OT
TABJICHUS B KUJIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnnorexa [JOK
OTHOCHUTEJbHAS BIAXKHOCTh https://m.edso0.ru/30ebbb79
bubmmoteka IIOK
80 Pemenwue 3amau
A https://m.eds00.ru/18e95ff3
Tsépnoe teno. Kpucrammueckue u BuG OK
. noIMoTeKa
81 amopdHbIe Tesna. AHU30TPOINHS CBOWCTB 4
https://m.edsoo.ru/20a88a03
KpHUCTAIJIOB
[1naBneHve U KpUCTATUIU3AIIMSL. Bu6 OK
nOIMoTeKa
82 VYV nenpHas TEmI0Ta MJIaBICHUS. 1
Cve https://m.edsoo.ru/6ee91e9f
yOIUMarus
Hedbopmaru TBEPAOTO TeETA.
bubmuoreka [{OK
83 Pactsokenne u cxxarne. Casur. Moyib https://m.e dSO(])_[I‘U Idalaabl0
IOnra. [peaen ynpyrux aedopmarmii " '
TemnoBoe pacmmpeHne KUIKOCTEN U BuG 110K
. HOJIMOTEeKA
84 TBEPIBIX TEJ. AHTAPMOHU3M TETLTOBBIX

KOJIEOAHUI 4aCTHIL BELIECTBA

https://m.edsoo.ru/7ba5edf2




85 ITpeoOpaszoBanue sHeprun B (ha30BBIX bubnnoreka [JOK
rnepexonax https://m.eds00.ru/97a0672f

bu6nunorexa LIOK

86 0% 0

PABHCHIE TEILIOBOTO banatica https://m.edsoo.ru/ab1521fb
bu6nuoreka [IOK
7 P

8 CHICHHC sajad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

Kanunnsipueie sBnenus. Jlapnenue nop Bbu6motreka [JOK

88 .

HUCKPHUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)ujakoctu. Popmyia Jlamraca
O06o001eHre u cucTeMaTr3aIs 3HaHHK
89 o TeII\J/Ile "ArperaTHble COCT:;IHI/IH bubmmorexa [JOK
P " https://m.eds00.ru/0b52575¢c
BemiecTBa. PazoBble Mepexobl
KonTponbHas pabota mo Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmmorexa [TOK
P ., - ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnnorexa [JOK
BJIEKTPUYECKHUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/1laff445f
JTUDJIEKTPUKU U TIOTYITPOBOTHHKHU
DJIeMEHTapHBIN ANEKTPUUECKUI 3apsijl.

92 3aKkoH coxp AHCHUS 3;§KT I/Iqecxorz " bubmorexa [TOK

p p https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumopeicreue 3apanoB. Toueynsle bu6muoreka [JOK
3apsanbl. 3akoH Kynona https://m.edso0.ru/445b7746

bubnunorexa LIOK

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

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




Dnekrpuueckoe nose. Ero neiictBue Ha

bubnmoreka [IOK

95
BJIEKTPUYECKUE 3aPAbl https://m.edsoo.ru/05c6bfal
Hanpsyk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usrii 3apsa. Jluaun Bu6muoteka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso00.ru/3dac6957
OAHOPOHOE ANEKTPUUYECKOE T10JIe
[ToTeHnunanbHOCTH

97 ANEKTPOCTATUUYECKOTO moJst. PasHOCTh bubmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSKEHUE
[ToTenuuanpHas >Heprus 3apsaa B
98 aNeKTpocTaTuyeckom nosie. [lorennnan bubmmorexa [IOK
P ' B https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTHU TOJIS U

99 a3HOCTH TTOTECHIIUAIIOB IS bubmmorexa LIOK
P o o https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TIOJIS

100 [TpuHumn cynepno3sunuu bubmuoteka [IOK
BJIEKTPUYECKUX MOJEH https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka IIOK

101 Pemenue 3ana

HHICHHE 3aAa4 https://m.edso0.ru/5a582263

102 ITone Toyeunoro 3apsna. Ilone bu6muoreka [JOK
PaBHOMEPHO 3apsHKEHHON cephl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsKEHHOTO T10

103 00BEMmy mmrapa. [lone paBHOMEPHO bubmmorexa [JOK

y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOU TUIOCKOCTH

104 IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM bubmuoreka [IOK
rosie. Y CI0BUE PABHOBECHS 3apsAJI0B https://m.edso0o.ru/32405eab

105 JIMDIIEKTPUKY U IOJIYIIPOBOJHUKH B bubnmoreka [JOK

QJICKTPOCTATUYCCKOM II0JIE

https://m.edso0.ru/060ebab5




Kounnencarop. 251eKTpoEMKOCTD

106 KOHJICHCATOpa. DJIEKTPOEMKOCTh bubmorexa LOK
a pa. JICKTp https://m.eds00.ru/845b4f73
IJIOCKOTO KOHACHCATOpa
[TapannensHoe coeMHEHNE Bu6muoteka [JOK
107
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnegoBarenbHOE COCAUHCHUE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 OHeprus 3apsHKEHHOTO KOHACHCAaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrKeHne 3apsyKEHHOM 4acTHLIbI B bubnuorexa [IOK
OJTHOPOJHOM 3JIEKTPUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o06mmenne 1 cucTeMaTH3aIys 3HaHUI bubnuorexa [{OK
o Teme "DiekTpuueckoe moie" https://m.edso00.ru/5752603f
114 KonTponbhas pabota no teme bubmmnoreka HOK
"JnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cua Toka. IlocTosIHHBIN TOK. Y CIIOBHS
115 CYIIIECTBOBAHMS IIOCTOSTHHOTO bubmorexa HOK
i https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKA
bubnunorexa LIOK
116 41 .H
crourmuicH Toka. Hanpsbierie u S/1C https://m.edsoo.ru/0839a115
117 3akon OMa 1St y9acTKa IeTIH. bubnunorexa LIOK
DIJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHMOCTb CONPOTUBIICHUS bubnmoreka [JOK

OJTHOPOJIHOTO TIPOBOJIHHUKA OT €T0

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




AJIMHBI U TUI0IAAN MTOTICPCYHOIO

CCUCHUS
119 VY 1enpHOE CONPOTUBIICHUE BEILIECTBA. bubnmnoreka HOK
Pemenue 3anau https://m.edso00.ru/437f8300
120 [TocnenoBarensHOE, MapaIebHOE, bubnunorexa LIOK
CMEILIAHHOE COEIMHEHNE MPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX Bbu6mmotreka [JOK
neneit. [Ipasuna Kupxroda https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 Pemerte sanat https://m.edso0.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnnoreka [JOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5¢c
bubnunoreka LIOK
124 P
CHieHAe sajad https://m.eds00.ru/6761bfOf
MOIIHOCTB JEKTPUIECKOTO TOKA.
125 TenIJLIIOBas[ MO HOETL BbIJICTIsIeMas Ha bubmorexa LOK
Hl > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
12 P
6 CHieHAe sajad https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEHHEE CONPOTUBIIEHUE bubnuotexa [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 OJTHOM (3aMKHYTOM ) bubnuotexa [JOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubnunoreka LIOK
129 P
CHICHHE a1t https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OUIHOCTD HCTOMHHIA Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanne bubmuotexa [JOK




https://m.edso0.ru/546f5632

132 KonneHcarop B ienu moCTOSSHHOTO TOKA bubmorexa LOK
A pah https://m.edso00.ru/35368f3e
bu6nunorexa LIOK
133 P
cleHie sanat https://m.eds00.ru/4410cef0
134 Pemenne 3amau mo teme "IlocTOSTHHBII bubnunoreka LIOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau o teme "llocTosHHBIN bubmuoreka [IOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau o teme "llocTosHHBIN bubnuoreka [{OK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre u cucTeMaTr3aIs 3HaHUK
137 1o Teme "[1oCTOSHHBIN AIIeKTPUISCKUi bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabota no teme bubmuoreka [IOK
"TTocTOSIHHBIN IEKTpUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpoBOAUMOCTD
139 aznllefHHx BE efTB SHHeK WYCCKHH bubmorexa HOK
p B ' P https://m.edsoo.ru/da794295
TOK B MeTaymax. CBepXMpOBOAUMOCTD
DIIEKTPUYECKHM TOK B pacTBOpax U
140 acIUTIaBax 3JICKTPOJUTOB. 3aKOHBI bubmorexa [TOK
P P ' https://m.eds00.ru/4b423491
Ddapagest 1S SIEKTPOIH3a
. bubmuoreka [{OK
141 DnexTpuuecKuil ToK B razax. [lmazma https://m.edso0.ru/92d92f76
142 DNEeKTPUYECKHUI TOK B BAaKyyMe. bubmmoreka [JOK
Bakyymusbie npu0opbl https://m.edsoo.ru/2E+160
143 DIEeKTPUYECKHI TOK B bubnmoreka [JOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[TomynpoBOTHUKOBBIE TPUOOPEI

bubnunoreka LIOK
https://m.eds00.ru/83622200

145

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HapsKEHUS
B LIENH [TOCTOSIHHOT'O TOKA MPH TOMOILHU
aHAJIOTOBBIX U HU(POBBIX
M3MEpUTENBbHBIX TPUOOPOB" MIN
"3HaKOMCTBO C U(POBOIA
nabopatopueli o ¢pusuke. [Ipumeps
u3MepeHus: GU3NUECKUX BETUUYUH NIPU
MIOMOIIM KOMITBIOTEPHBIX JaTYUKOB"

bu6nmoreka IIOK
https://m.edsoo.ru/5643ea56

146

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHre HepaBHOMEPHOTO TBUKECHHS
C LIEJIbIO OMPEIETICHUSI MTHOBEHHOM
ckopoctH"

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

147

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJTMHETHOM PaBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

bu6nmorexa LIOK
https://m.edso00.ru/6960b6ef

148

Pu3NYECKUl IPAKTUKYM 110 TEME
"3MepeHune yCKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUs
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402
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Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4yeHue IBU>KEHUA TeJla MO
OKPY>KHOCTH C IIOCTOSHHOM 110 MOJYJIO

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




ckopoctbio" uiu "MccnenoBanue
3aBHCHUMOCTH NEpPHO/Ia 00paIeHus
KOHHYECKOTO MasiTHUKA OT €ro
napamerpoB"

150

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MmepeHune paBHOJACHCTBYIOLICH CUIIbI
MIpH IBIKEHUH OpYyCKa MO HaKJIOHHOU
mrockoctu" uiu "IIpoBepka runoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKa 10 HaKJIOHHOH TJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

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

151

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nepopmanuun” win "U3ydyenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
610K"

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

152

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko3 puirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PUIIEHTa
3apucumoct Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
K03 (HUIIMEHTOM TpeHHs" WIIn
"N3y4yeHne qBUKEHUS Ipy3a Ha Baly C
TpeHuem"

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

153

@u3NYECKU NPAKTUKYM 110 TEME

bubnunoteka LIOK




"HccnenoBaHue ycilioBUN paBHOBECHS
TBEPAOTO TeJIa, UMEIOLLEr0 OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILUTEHHOB U pacuéT CUJI ynpyroctu"
uinu "M3ydeHne yCToOMuruBOCTH
TBEPJIOrO TeJa, UMEIOLIETO IUI0IAb
onops!"

https://m.edsoo.ru/4a04f4f7

154

Ou3nyeckuil MpakTUKyM IO TeMe
"U3mepeHue umnyibca Tesa no
TopMo3HoMy nyTu" win "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEH
3IEKTPOMOOMJISE U MOIIIHOCTH CHIIBI
aru" win "CpaBHEHUE U3MEHEHUSI
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nmu "HccnenoBanue coxpaHeHuUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiicteun" wim "M3mepenue
KMHETUYECKOW dHEPruu Teja 1o
TOPMO3HOMY ITyTH"

bubnunoreka LIOK
https://m.edso0.ru/856fb28e
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@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne n30TepMHAYECKOrO Mporecca
(p€KOMEHI0BaHO UCIOIb30BAHNE
uudpoBoit 1abopaTopun)" wiu
"N3y4eHne n30X0pHOro mpouecca” uin
"N3yuenune n3o6apHoro mnpouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUA"

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkoct"
unmu "HUccnenoBanue mpoiecca

bubnunoteka LIOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHMS BellecTBa" WIN
"UccnenoBanue aquabaTHOTO
npouecca” uim "MU3yuenne
B3aUMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3yueHne 3akoHOMEpHOCTEN
HcapeHus KUJIKOCTeN" i
"N3mepeHue yaenbHOMN TEMI0ThI
raBieHus Japaa" uin "Usyuenue
CBOMCTB HAaCBIILIEHHBIX NapoB" WU
"N3mepenue abCoIIOTHOMN BIaKHOCTU
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHuun". smepenue
Kod(dulreHTa MOBEPXHOCTHOTO
HATSHKCHUS

bubmuoreka [{OK
https://m.edsoo.ru/6b1a23b5
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Pu3nUeCKUil IPAKTUKYM I10 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsHKEHHOT0 KOHAEHCATOpa B YIHEPTHIO
W3JIyYEHHS CBETOaMOA" WIIN
"N3yueHne NpoTeKaHus TOKa B LIETIH,
coZieprKalllel KoHJIeHcaTop' Wi
"Pacnipenienenue pazHOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
IIOCJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCATOpOB"

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377
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@u3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue cMEIaHHOTO

bubnunoteka LIOK
https://m.edso0.ru/2b179d98




COEIMHEHUS PE3UCTOPOB" UIIU
"N3mepeHue yaenbpHOro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WK
"HccnenoBanue 3aBUCUMOCTU CHIIBI
TOKA OT HaIPSKEHMs JUIs JIaMIIbl
HakaJIuBaHus"

Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmronenue anexTpoiaunsa" uim
"U3mepeHue 3apsiaa 0JHOBAJICHTHOTO
noHa" win "HccienoBanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" HIIH
"CHsiTHE BOJIbT-aMIIEPHON
XapaKTEePUCTUKU auoaa”
Pesepsusblil ypok. O000IIEHNE 1
161 CI/ICTEM&TI/BZP W1 3HAHUU I10 TEME Bubmaorexa IIOK
" H,, https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBusblil ypok. O0001IIEHNE 1
162 CI/ICTEM&TI/BZP WS 3HAHUH 110 TEME Bubmaorexa IIOK
" ,,H https://m.eds00.ru/3149956b
JmHamMuka
PesepBHsblil ypok. O000IIEHNE 1
163 CI/ICTI;MaTmZEHﬁ 3HAHHUH 110 TEME Bubmorexa IIOK
" " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOro TENa
PesepsuEblil ypok. O0001IIEHNE 1
164 CI/ICTIe)MaTI/ISE}l’p WS 3HAHUU [0 TEME Bubmorexa IIOK
" B " https://m.edso00.ru/6¢c0df9cc
3aKOHBI COXPAHECHUS B MEXAHHUKE
PesepsuEIil ypok. O0001IIEHNE U
P P . but6mmoreka [IOK
165 CHUCTEMAaTH3AaINA 3HAHUH 10 TEME

"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOI

https://m.edsoo.ru/de148976




teopun"

PesepBHelil ypok. O600ICHHE 1

N bu6nmoreka IIOK
166 CHCTEMATH3alis 3HaHUH 10 TEME 1
" " https://m.edsoo.ru/0bcc77cl
Tepmoaunamuka. TerioBbIe MaITUHBI
PesepBHelit ypok. O000ICHHE 1
167 CHCTEMATH3alMs 3HAHHUH 110 TeME 1 bubnunoreka LIOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBble epexo b
PesepBusblii ypok. O0001IIEHNE 1
168 CI/ICTI;)MaTI/IL’»Zp Ust 3HaHPII>'IHl 10 TEME 1 Bubmorexa HOK
" B " https://m.edsoo.ru/f2381c0c
DIEKTPUYECKOE T10JIe
PesepBusblii ypok. O0001IIEHNE 1
169 CI/ICTI;)MaTI/IL’»Zp Ust 3HaHPII>'IHl 10 TEME 1 Bubmrorexa IIOK
" 101 " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTEKTPUUSCKUN TOK
PesepBusblil ypok. O0001IIEHNE 1
170 CI/ICTI;MaTI/I?;Zp s 3HaHI/II\/'IHl o teMe "Toxku 1 Bubmuorexa LIOK
B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBHIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
BiaumopeiicTBie MOCTOSHHBIX
1 MarHvuTOB U MPOBOJHUKOB C TOKOM 1 bubmmorexa [JOK
pOBOA ' https://m.edso00.ru/487a8593
MarnutHoe nosue. ['unoreza Ammnepa
BekTop MarHMTHOM MHYKIIUH.
2 [Tpun pnn CYIIEPIIO3H EZ I\/I[IaI‘HI/ITHI)IX 1 bubmmorexa [JOK
P UH yHep B . https://m.edsoo.ru/4clabcch
noJieil. JINHUY MarHUTHOW WHIYKIIMH
3 MarnuTHO€ 1MoJie TPOBOJHUKA C 1 bubmmorexa [JOK
ToKOM. OmBIT DpcTena https://m.edso00.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 P 1
CHICHHC sanad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DNeKTpOu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
7 MOAyIb. JIBIOKEHHE 3apsSKEeHHON 1 bubmuorexa [IOK
YaCTHUIIbI B OJTHOPOJTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
moJie
but6mmorekxa [IOK
8 P 1
CHICHHC sanad https://m.eds00.ru/504e98c7
bubnunoreka LIOK
9 Pa6 JI 1
abOTa CHITHL Soperta https://m.edsoo.ru/d518be4b




bubnunoreka LIOK

1 P
0 clieHie sanat https://m.eds00.ru/93617bd
MarsuTHoOe 1oJjie B BEIIECTBE.
11 deppomMarHeTHKy, napa- u bubmorexa LOK
pp > 18P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 deppomarnetrkos. [Ipumenenne bubamorera LIOK
pp P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3amad mo reme "MarautHoe bubnuoreka [IOK
none" https://m.edso0.ru/5b55¢307
14 Pemenue 3amad mo reme "MarautHoe bubmuoreka [{OK
nosie" https://m.edsoo.ru/41c4ae8a
SIBneHue IEKTPOMAarHUTHON
15 WH, un. [I0TOK BEKTOpa MarHUTHOM bubmorexa [IOK
JLYRIHH. p https://m.edsoo.ru/b3efaOcl
WHTYKIAH
bubmmoreka IIOK
16 OAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkrpuyeckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYITAXCS bubmmoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHieHHe saat https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 Hpasio Jletua https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymka bubnuorexa [JOK




HHAYKTUBHOCTHU B LCIIU IMOCTOAHHOI'O
TOKa

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

SAsnenue camounaykiuu. IC

bu6nmoreka [IOK

23
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO MOJIsl KaTYIIKU € bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CHICHHC sanad https://m.eds00.ru/88f69d2b
26 O060061eHre U cucTeMaTH3anus bubnnorexa [JOK
3HaHUU 10 TeMe "DJIeKTpoinHaMuKa" https://m.eds00.ru/76484025
97 KontponbHas paboTa mo teme bubnnoreka [JOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Koneb6arenbnas cucrema. CBoO0HBIE
28 Kosebanus. ["'apMoHndecKue bubmmorexa [TOK
P https://m.edsoo.ru/7c1db385
KoJieOaHus
29 Kunemarnueckoe U TUHAMHUYECKOE bu6nmorexa LIOK
omHcaHue KoiebaTeIbHbIX JTBIKECHUN https://m.edso0.ru/87ce9498
DHepreTudecKkoe onrcanue. BoBo
JTUHAMHYECKOTO OIHCAHUS
30 TapMOHHYECKHUX KOJIeOaHUH 13 X brbmmorexa LTOK
p https://m.edsoo.ru/e3c99692
HHEPTEeTHYECKOT0 U KHHEMATHYECKOTO
OTHMCaHUS
bubnunorexa LIOK
31 A OaHuit
MILTHTY A ¥ §a32 KoneOarHHA https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoJeOaHUH.
32 [leproa manbeix cBOOOAHBIX bu6muoreka [JOK

KOJIEOAHUIT MAaTEMATHIECKOTO
MasTHUKA. [leproa cBoOOTHBIX

https://m.edso0.ru/e0399319




KoJ1e0aHui IPYKUHHOTO MasiTHUKA

33 3aryxaromue KoieOaHusl. bubnmnoreka HOK
BreinyxaeHnsie koebanus. Pezonanc https://m.edsoo.ru/72e93d09
bubnunorexa LIOK
4 A
3 BrOKONICOAIHA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)He6aHH$(Ib BpM ;)IKaJII)HBIX bubnnorexa [JOK
'}'/ https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
O0001IeHE U CUCTEMATH3AIUSA
37 3HAHUH 110 TeMe "MexaHn4ecKue bubnnorexa [IOK
. https://m.edsoo.ru/eb84182f
Koaebanus
DneKTpOMarHuTHBIE KOJICOaHUsI. bubmuoreka [IOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATY BT
39 3apsiaa KOHJAEHCATOpa C aMIUIUTYI0M bubmorexa HOK
P p y https://m.edso0.ru/093f9af1l
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnuotexa [JOK
ueaIbHOM KoJe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue 2JIeKTPOMAarHUTHEIE
41 KOJ‘I}:gaHI/LII;II Brmn >1<p €HHBIE bubmmorexa TTOK
’ YA https://m.eds00.ru/5e668619
ANEKTPOMArHUTHBIEC KoeOaHus
IIepemeHnHsbIl TOK. Pesucrop u
42 KOHJIEHCATOP B IIENHU IIEPEMEHHOTO bubnnorexa [JOK
a pBH p https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTHU B LIETH bubnmoreka [JOK




IIEPEMEHHOT'0 TOKa

https://m.edsoo.ru/cfa307af

3axoH OMa 1 JIEKTPUYECKON Lienn

bub6numoreka [IOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOImHOCTb IEPEMEHHOT0 TOKA.
45 AMIUITUTYIHOE U JEUCTBYIOIIEE Bubmaorexa ITOK
ya a yiom https://m.edsoo.ru/lcac6c4c
3HAYEHUE CHUJIBI TOKA M HAMIPSHKCHUS
46 Pe3onanc B 3JIEKTpUUYECKON LIEITA Bubmiorexa HOK
p I https://m.edso00.ru/087506df
bubmuoreka [IOK
47 P
Clietme safad https://m.edsoo.ru/al6836a4
Wneansuenif Tpancopmatop.
48 IIpousso CTBE)) neq)e paqa Hp Bubmiorexa HOK
p a - Tepelt . https://m.edso0.ru/f97418ae
moTpeOIeHNE MIEKTPHUICSCKOW SHEPT U
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE DIEKTPOIHEPTUH.
49 Kp JIBT il I/ICHOJ‘IB30]_faHI/I}Ip Bubmiorexa IOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCETHEBHOM
KU3HA
bu6mmoreka IIOK
50 P
clierme sajat https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
51 P
CIHICHHE 3/t https://m.edsoo.ru/7cab59f8
O0001IeHre 1 cCUCTEMAaTU3 AU
52 3HAHUI 110 TeEME "DIEeKTPOMArHUTHRIE bubmorexa LIOK
" P https://m.eds00.ru/401024a9
KOJIeOaHNs
53 MexaHn4ecKue BOJHBI. but6mmorexa [IOK
XapakTepUCTUKN MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH but6mmoreka [IOK




https://m.edso0.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmmorexa [JOK
Y. Adpaxiep & https://m.edso00.ru/138b6f09
Wudpassyk u ynprpassyk. LllymoBoe bubnnoreka [JOK
56 .
3arps3HEHUE OKPYKAIOILEH CpeJIbl https://m.edso00.ru/7380038f
bubnunoreka LIOK
> Pemerme a2 https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHbIE BOJHBI. bubnnorexa [JOK
N3nydyenune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus EKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana >1eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHEeHHE AIEKTPOMArHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE M OBITY
[TpuHIHITBI paTUOCBSI3U U
61 TeneBuAcHN. Pagnonokamus. bu6nmorexa LIOK
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE https://m.eds00.ru/9f96f1f8
OKpY>Karollen cpeibl
62 KonTponbhas padbota no teme bubmmnoreka HOK
"Konebanus u BOTHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOHMHEHHOTO bubnuotexa [JOK
pacnpoCTpaHEeHUs CBETA https://m.eds00.ru/f9566406
Pemrenue 3a1au Ha npuMeHEHUE
64 3aKOHa I ﬂl\fonHHeﬁIIzoro Bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBETa
65 OTtpaxenue ceta. [Lnockoe 3epkaiio. bubnmorexa [JOK
Cdepuueckoe 3epkano https://m.edso0.ru/a005d2bb
66 [Ipenomiienue cBeTa. AGCOMIOTHBIN U bubnmoreka [JOK




OTHOCHUTEIBHBIN MOKa3aTellb
npenomienus. [losiHoe BHyTpeHHEE
orpaxxeHue. IIpenenbHbIi yroiu
IOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3a1a4 Ha npuMEHEHUE

bubnunoreka LIOK

67 3aKOHOB OTPAXXEHUS U TIPEIIOMIICHUS https://m.edsoo.ru/49d830a9
cBeTa
X it B mpusme. Jucnepcus
68 o4 ny(tj{e p“ A 6 3 bubnunoreka LIOK
cBeTa. CIIOKHBIN cocTaB O€Noro cBera. https://m.edsoo.ru/d8e1c3be
Liset
69 JInn3pl. @OKyCHOE PaCCTOSHUE U bubnuorexa [IOK
ONTUYECKAsl CUJIA JIUH3BI https://m.eds00.ru/60441359
70 [TocTpoeHnue n3o0paxeHUH B TMH3AX U bubnnorexa [JOK
HX CUCTEeMax. Y BeJIMYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha mocTpoeHue
71 6 HV P bubnuoreka [{OK
W3ODPMRCHIA, HOMYRACMBIX € https://m.eds00.ru/5a868f09
MTOMOIIIBIO JIMH3
79 r bu6mmoreka IIOK
a3 faic OfrHriecKas cherema https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 8 ped . bubmuoreka [{OK
HPHMEHIMOCTH TEOMETPHHCECKON https://m.edsoo.ru/cd174a10
ONTHKU
74 CKopoCTh CBETA U METO/BI €€ bubmmoreka [JOK
U3MEpEHHUs https://m.edsoo.ru/f32aab06
25 bubnunorexa LIOK
Jlicriepeis caera https://m.edsoo.ru/lel6cc6e
bub exa [JOK
76 Wutepdepennus ceera nommorexa L

https://m.edso0.ru/5fc0c638




KorepeHTHblE HICTOUHUKH. Y CIIOBUS

77 HaOII0ICHUSI MAKCUMYMOB U bubnxorexa LTOK
https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubmmoreka [JOK
8 Pemerme a2 https://m.edsocI)_.[ru/3061de2b
bubmuorexa [JOK
7 lpuvenerme uitepdeperiun https://m.edsocl)l.ru/668edbc8
bubmmoreka [JOK
80 Jlupaxiuus ceera https://m.edsoc])_.[ru/12ed04b5
81 Hudpakimonnas pemeéTka. Y cioBue bubnuorexa [IOK
HaOJI0ICHNS TJIABHBIX MAKCHMYMOB https://m.eds00.ru/f998d964
bubmmoreka [JOK
82 Pemerte sanat https://m.edsocl)_.lru/d58c411a
83 ITonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka HOK
[Tonsgpusanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemenne 3ana« https://m.edSO(])_.[ru/c5608158
85 CBeToBBI€E ABIICHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
86 O06o001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HaHU# 1Mo Teme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonrponbHas pabora no teme bubmuoreka [JOK
«OnTuka» https://m.eds00.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
88 KJIACCHYCCKOM MEXaHUKHU. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAMHAMUKY U IIPUHLIAIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEITLHOCTH
89 [TocTynatel cieruanbHOM TEOPUH bubnuorexa [JOK




OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU

uHTepBai. [IpeoGpazoBanus Jlopenua.

YcnoBue NpUYUHHOCTH.

bu6nunorexa LIOK

90
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpeMEHH M COKpAIllEHNE
JUTAHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubmmoreka [JOK
YACTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b MacChI C SHEPrUEH U
92 HMIYJIbCOM PEIISTHBUCTCKOM bubmorexa [JOK
Y P https://m.edsoo.ru/b6258ffa
YaCTHIIbl. DHEPTHUS MTOKOS
93 PaBHOBECHOE TEMIOBOE U3ITYUEHUE bubmmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bu6mmoreka IIOK
%4 3aKom cmetenus Bura https://m.edso0.ru/1c5ff752
95 I'unote3a M. Ilimanka o KBaHTax. bu6nmorexa LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka IIOK
% DHEpIHA M HMITYITEC (OTOHA https://m.edsoo.ru/7fh307ec
97 ®otordpdext. OnpiThr A. T bu6muoreka [JOK
CroneroBa. 3akoHbl poTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHIITeHA 7151
98 ¢doroaddexra. "Kpacnas rpanumna” bubmmorexa LIOK
- oP parHil https://m.eds00.ru/01ef4556
¢doroaddexra
99 JaBnenue cBera. Onbithl [1. H. bubmuoreka [{OK
JleOGeneBa https://m.edso0.ru/64b4f966
100 BonHOBBIE CBOMCTBA YaCTHIL bubmuorexa [{OK




https://m.edsoo.ru/f59cfcec

Bounbl nie bpoind. [[nuHa BosiHbI 1€

. bubnuorexa [{OK
101 bpoiist u pasmeps! o6navcm https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMK BUKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOM JTyaliu3m bubmmorexa [JOK
PIYCKYIAP a4 https://m.edsoo.ru/8ccab62a
103 Judpaxius 3JeKTPOHOB HA Bbu6mmotreka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crnenunduka usmMepeHu B MUKpOMUPE.
104 COO”I[IHS)IHE:HI/IH HeI())n e eJIéHH(fCTeﬁp bubmmorexa [IOK
N pedt https://m.eds00.ru/65783dec
I'eitzenbepra
bubmuoreka [{OK
105 Pewenne rpagucciux sazat https://m.edsoo.ru/e70195bd
N bubnuoreka [JOK
1 P
06 CIUCHHE PACHCTHRX Salat https://m.edsoo.ru/ee9b3182
KonTponbHas pabota mo Temam: Bu6 10K
" non _ HNOJIMOTCKA
107 OCHOBHVCTO ’ KHOPHYCKYMPHO https://m.edso00.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OMBITHI 110 UCCIIETIOBAHUIO CTPOEHUS
108 aToMma. [itanerapHast MoielTb aTOMa bubmmorexa [TOK
. P A https://m.eds00.ru/312b750a
Pezepdopna
but6mmorekxa [IOK
1 IT b
09 OCTyRaTR! bopa https://m.edsoo.ru/404dfa9a
110 Bunel criektpoB. CiekTp ypoBHER bu6muoreka [JOK
SHEpPruu aToMa Boaopoza https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKIEHHOE bu6muoreka [JOK
HU3JIyYEHHUE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubmuotexa [JOK




https://m.edso0.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eitzenOepra-MBanenko. 3apsg u
MaccoBoe Yucio aapa. U3oromsl.
PanuoakTuBHOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/34ada5de

114

3aKOH paZiMOaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOILIETO
n3iydeHus. Biousxue
PaauOAKTUBHOCTU HA KUBBIE
opranu3msl. /lozumerpus

bubmuoreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
SAnepusie cuibl. [{edekt Macce sapa.
S nepusbie peakun. SnepHnie
peakTopsl. [IpoGiemMsl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCEKThI pa3BUTHUS
SIIEPHOM YHEPTETUKH

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

116

Metonsl perucTpanmuu u

HCCIICOOBaHUA SJICMCHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuonsbl, ME30HBI U JTIENTOHBI.
[IpencraBnenue o CranaapTHON
Mozenu. KBapk-riirooHHast MOJIeb
aJpOHOB

but6mmorexa [IOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CtannapTHON
Mozenu. TéMHas Marepusi U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTUHBI MUPa

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTaIbl PasBUTHUA aCTPOHOMMHU.

bubnunoreka LIOK




3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTH 3aKOHOB (PU3UKH JIS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX

bu6nmoreka [IOK

119
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX https://m.eds00.ru/39¢44028
HCCIICIOBAHNH
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PAIHUOTEIECKOIIEI bubmorexa LIOK
> balt ’ https://m.edso0o.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro He6a. Co3Be3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL ’ A https://m.edsoo.ru/aac588eb
IBIDKEHHUE
Comnneunast cuctema. ComHILe.
122 CoiHevHast aKTUBHOCTE. MICTOUYHUK bubnnorexa [JOK
o https://m.eds00.ru/22748eb4
sHeprun CoJiHIIa U 3BE3]T
3BE31BI, NX OCHOBHBIE
123 XapakTepucTuKu. [lnarpamma bubmmorexa [JOK
| Parcrep . P . https://m.eds00.ru/42169944
CHEKTPAIBHBINA KJIACC — CBETUMOCTD
124 3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH bubnmorexa IOK
A A https://m.edsoo.ru/b3cb766¢
BuyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE PEACTABIIEHUS O bubmuorexa [IOK
MIPOUCXOXKACHUH U 3BoJtonnU CoJHIa https://m.edsoo.ru/d09da494
" 3BE31. DTaIbl )KU3HH 3BE3]
Muneunsiii [1yte — Hama ['anakTuka.
126 Turme! ramakTuk. YEpHEIE ABIPEI B bubnnorexa [JOK
- eP AR https://m.edsoo.ru/7cd10a0a
SJIpax TaJlaKTHK
127 Bcenennas. Paciumnpenne BeeneHHOM. bubnmoreka [JOK

3akon Xa66ma. Teopus bombiioro

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




B3phbIBA. PenukToBoe HU3JTy4CHUC

128

MacmraGHast ctpykTypa Beenennoii.
MeraranakTuka

bub6numoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOiieMbl aCTPOHOMUUT

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaeqoBanre MarHUTHOT'O IT0JIA
MMOCTOSTHHBIX MarHUTOB' WJIH
"UccenoBanue CBOMCTB
(dbeppoMarHeTUKoOB" WU
"UccnenoBanue JeHCTBHS
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

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

131

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenue cuiiel AMiiepa wim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa oT cuibl TOKa" Win
"OnpeneneHne MarHUTHOW MHIYKIUU
Ha OCHOBE U3MepeHHust cuibl Amnepa”

bu6mmoteka IIOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
AJIEKTPOMArHUTHON MHIYKIMH'' WA
"OnpeneneHne HHIYKIIMN BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@u3nYeCcKUil NPAKTUKYM IO TEME
"HccnenoBaHue IBIEHUS
camouHaykiuu" win "Coopka Moaenu
3JEKTPOMAarHUTHOTO reHeparopa’

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

134

@u3NYECKU NPAKTUKYM 110 TEME

bubnunoteka LIOK




"N3mepenue neproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPYKUHHOTO
MasITHUKOB"

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

135

@uU3NYECKUM IPAKTUKYM 110 TEME
"[IpeoOpa3oBanme YHEPTUU B
MPY>KUHHOM MasiTHUKE"

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

136

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccnenoBanne mepeMeHHOTO TOKa
4yepe3 TMoCIeI0BaTEIbHO COSAMHEHHBIC
KOHJICHCATOP, KaTyIIKY U pe3uctop"”
nmu "UccnenoBanue paboThI
HCTOYHUKOB CBETA B LICHU
[IEPEMEHHOT0 TOKa"

bubnuoreka [IOK
https://m.edso0.ru/89dc2d90

137

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepeHue nokasarens
IIPEIOMJIEHUS CTEKIA" WIN
"TTomyuenne n300pa’keHHsI B CUCTEME
13 IIJIOCKOTO 3epKajia v JIUH3bI"

bu6mmoreka IIOK
https://m.edsoo.ru/42569eal

139

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCMMOCTH
(OKYCHOTO paccTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUIKUX JUH3)" WK
"N3mepenue pOKyCHOTO pacCTOSHUS
paccerBarOnIMX JUH3"

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

140

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue aqudpakuum,

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




UHTEepEPEHIINH U TOJSPU3ALUT
ceera"

141

@uU3NYECKUM IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENSATUBUCTCKUX YacTull (1o
dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bubnunorexa LIOK
https://m.eds00.ru/63756¢47

142

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus Goroadpdexra"
und "Uccinenosanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIMO/ OT
HanpspkeHus"

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

143

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue crekTpa
pa3pe)EeHHOT0 aTOMApHOT0 BOJIOpOa
Y U3MEepeHHe MocTossHHOM Punbepra"

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue paiuOakKTUBHOTO
¢doHa ¢ ucnonp30BaHUEM J103UMeTpa”
win "M3ydenue nornomienus oeTa-
YaCTHI] aJTIOMAHHEM"

bu6mmoreka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYECKU IPAKTUKYM I10 TEME
"HabmromeHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
WCIIOIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN JIJIs1 ONTPEACICHUS
MMOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE

bubnunorexa LIOK
https://m.edsoo0.ru/1072021e




co3Be3ausi CeBepHOro MoJylapus 1
spkue 3BE3761" uiu "HaOmonenus B
tesieckon JIyHbl, I1aHer,
TYMaHHOCTEH ¥ 3BE3HBIX CKOILICHUM"

O06o001IeHNne U CUCTeMaTU3AIUS
3HaHu#. Posb Gpu3uku 1 acTpoHOMHH B

. . bubnuorexa [JOK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COIIMAIBHOW M ATHYECKOH cdepax
JEATEILHOCTH YeJIOBEKa
O00011IeHNE U CUCTEMATU3AIUS
147 3HaHU#. Posib 1 MecTo pU3HKHU U bubnnorexa [JOK
aCTPOHOMUU B COBPEMEHHOW HAyYHOU https://m.edso00.ru/18f19f7c
KapTUHE MHpa
O06o001meHre U CHCTEMaTH3aIIHS
3HaHui. Ponb ¢pusnueckoil Teopuu B
OPMHPOBAHHH MPEIACTABICHUH O
148 iﬂgﬂquOﬁ Ka TiHe MHpa, MECTO bubmorexa LOK
o ap P, https://m.edso0o.ru/e7d400f4
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
PSiIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOE
149 O06001IeHNe U CUCTEMATU3 A bubmuoreka [{OK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3 AL bubmuoreka [{OK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3 AL bubmuoreka [{OK
3HaHui 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHrEe U CHUCTEMAaTU3 AU
. " bubnunoteka LIOK
152 3HaHu# o Teme "CTraTruka TBEPIOTO

Tena"

https://m.edsoo.ru/3cca482e




O0001IeHYE ¥ CUCTEMATU3 AU

bu6nmorexa [IOK

153 3HAHUH 110 TeMe "3aKOHBI COXPaHEHUS
) P https://m.eds0o.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE U CUCTEMATHU3ALIIS
154 3HaHu# 110 Teme "OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH
O00011IeHIE U CUCTEMATHU3AIUS
155 3HaHu# 1o teme "TepmoauHaMuKa Bubmuorexa IOK
P A ' https://m.edso0.ru/c63f7c10
TemnmoBbie MaIIMHEL
O00011IeHIE U CUCTEMATU3AIUS
156 3HaHUM 1o Teme "ArperaTHble bubnnorexa [JOK
coctoguud Berlectsa. ®a3zoBrie https://m.edsoo.ru/1d36b5b1
nepexopl"
O0001IeHre U CUCTEMAaTU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmiorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O0001IeHre U CUCTEMAaTU3AIUS
158 3HaHuil 110 TeMe "TlocTOAHHBIN Bubmorexka HOK
. " https://m.edsoo.ru/71453ee6
ANEKTPUICCKUH TOK
O0001IeHre U CUCTEMAaTU3AIUS
159 3HaHUH 110 TeMe "ToKHU B pa3InyHbBIX BrbmroTexa [IOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O060061IeHre U cucTeMaTH3alus bubmmroreka [JOK
3HAHUH 110 TeMe "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O000IIEHNE 1
161 CI/ICTI;MaTmZp W 3HAHUU 110 TEME BrbmroTexa [IOK
" B " https://m.eds00.ru/053e2248
DNeKTPOMarHuTHAS WHIYKIIHS
162 PezepBHblit ypok. O6o011eHNE 1 bubmuotexa [JOK




CHUCTEMATHU3ALNS 3HAHUU 110 TEME
"Mexannyeckue konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIil ypok. O000IICHHE 1

b K
163 CHCTEMATH3alMs 3HAHUI 110 TEME htPtI[iJ'I/P/Ir(T)WT:(;(;?r(SISebe83d
"DJICKTPOMAarHUTHBIC KoyieOanus" T '
PesepBHelil ypok. O000IICHHE 1
164 cHUCTEMATH3alHs 3HAHUH I10 TeEME bubnunoreka LIOK
"MexaHu4YecKHe U AIEKTPOMarHuTHBIC https://m.edsoo.ru/96a7a2dd
BOJHBI"
PesepBHrlit ypok. O600111eHNE 1
. buo K
165 CHCTEMAaTH3alMs 3HAHUI 110 TEME nbmorera O
"0 " https://m.edso0.ru/52ad1603
NTHKA
PesepBHrlit ypok. O600111eHNE 1
b K
166 CHCTEMATH3aIMs 3HAHUI 110 TEME H6J?HOTeKa 1o
"Octiops CTO" https://m.edsoo.ru/5bec1c65
Pesepubil ypok. O6006111eHIE 1
b K
167 cHCTEeMaTH3aInsI 3HaHUH 110 TeME H6J?HOTeKa 1o
"Kopr1ycKy ApHO-BOTHOBOH Ayamsm’" https://m.edsoo.ru/f7c59d38
Pesepubiil ypok. O600611eHIE 1
b K
168 CHCTEMATH3alMs 3HAHUI 110 TEME n6morexa O
" " https://m.edso0.ru/1f511654
HW3HUKa aTOMa
PeseprubIil ypok. O60061eHIE 1
169 CHCTEMATHU3alNs 3HAHUH 110 TeME but6mmorexa [IOK
"®u3uKa aTOMHOTO SApa U https://m.edso00.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepBHrIit ypok. O6001IeHNE 1
b K
170 CHCTEMAaTH3aIusI 3HaHUM T10 TeME n6mmorexa 110

"DnemeHTH! acTpopuzuku"

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




OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 0o01ero 00pazoBaHus

10.1

JleMOHCTpUPOBATh Ha MpHMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH
U TEXHOJIOTUM, B IPAKTUYECKON JEATEIbHOCTH JIIOAEH

10.2

Y4YuTHIBaTh TPAHUIBI TPUMEHEHUS H3YyYCHHBIX (DU3MUECKUX MOJETICH:
MaTepHalibHas TOUKa, MHEPIHaIbHAast CUCTEMa OTCUYETa, aOCOIOTHO TBEPIOE
TE€JI0, UJICAJIBHBIN r'a3; MOJAEIN CTPOCHHMS ra30B, KUJIKOCTEN U TBEPIABIX TEIl,
TOYEUHBIN JIEKTPUUECKUI 3apsij] — MPH pelieHn: PU3NIECKUX 33714

10.3

Pacnio3naBath ¢u3uveckue sBiIeHUs (MPOLECCHl) U OOBSICHITD UX Ha OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYSIPHO-KUHETUUYECKOH TEOpUU  CTPOCHUs
BEIIECTBA M DJEKTPOJAMHAMHMKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE JIBUXKEHHME, CBOOOJHOE TaJeHHe Tel, MIBM)KEHHE I10
OKpPY>KHOCTH, MHEpLHUs, B3aumojeiictBue Ten; aAuddysus, OpoyHOBCKOE
JIBYDKEHUE, CTPOEHHUE >KUJKOCTEH M TBEPHABIX Tel, U3MEHEHUEe 00bEMa Tell
IIpM HarpeBaHuM (OXJIAXAECHHUU), TEIUIOBOE pPaBHOBECHE, MCIapEeHue,
KOHJICHCAllMsl, TJIaBJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBILLIEHHUE JIaBJICHUS ra3a [IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBS3b
MEX]Jy IapaMeTpaMHu COCTOSHUS Ta3a B U30MPOLECcCax; AIEKTpU3aLus Tell,
B3aMMOJEICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKEHHE, UCIIONIb3Ysd (PU3NUYECKUE BETUYHUHBI:
KOOpAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITYJIbC ~ TEJa, KUHETUYEeCKas DHEprus, IOTCHIUalIbHAsA DHEPIHUs,
MexaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTb, TIpU  ONMHMCAHUU
MPAaBUIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, MX
0003HAa4YEeHUsI U EIUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU

10.5

OnuceiBaTh M3y4EHHBIE TEIJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCIoJb3ys (hU3MUECKHE BEIMUYMHBL: JaBJICHUE ra3a, TeMIepaTrypa, CpeaHss
KHHETUYecKas SHeprus Xa0TUYECKOT0 JIBUKEHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSAS »Heprusi, pabora rasa, KOd(QQHUIMEHT MOJE3HOro JCHCTBUS
TETJIOBOTO JIBUTATEeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICII UCHOJB3YEMBIX BEIMYMH, UX OOO3HAYECHUS U E€IAWHUIBI, HAXOIUTh
(dopMyIIbl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTUMH
BEJMYMHAM

10.6

OnuceiBaTh  M3yYEHHbIE  DJIEKTPUYECKHE  CBOMCTBAa  BEIIECTBA U
ANEKTpUYECKUE SBIEHUS (TPOIECChl), UCMONb3Yysl (U3NUECKHNE BETUUHUHBI:




ANEKTPUYECKUN 3apsjl, DJJIEKTPUUYECKOe II0Jie, HaMmpsLDKEHHOCTh MO,
MOTEHIINUAJ, Pa3HOCTh MOTEHINAIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICI HCITIONb3yEeMbIX BEIMYUH, UX 0003HAUEHHUS U €IUHULIBI,
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEIMYHHY C
JIPYTUMH BETUYUHAMU

10.7

aHAJTM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHHS, HCIIONB3Ys (PrU3nUecKue
3aKOHBl U NPUHIMUIBL 3aKOH BceMupHoro tsrotenus, |, Il u Il 3axonst
HproTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW PHEPIMM, 3aKOH COXPaHEHUS
UMITyJIbCA, MPUHLUI CYNEPHO3ULMM CWUJI, [PUHLUUI PABHOIPAaBUS
HMHEPUUAIBHBIX CHCTEM OTCU€Ta; MOJIEKYJIAPHO-KHHETHUYECKYI0 TEOPHIO
CTPOEHHUSl BEIIECTBA, TI'a30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHUHETUYECKOM
SHEPIUU TEIUIOBOTO JBMXKEHMS MOJIEKYJ C aOCOJIIOTHOW TeMmepaTypoH,
NEPBbI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUs 3JIEKTPUYECKOro
3apsga, 3akoH KynoHa; mpu 3TOM pas3iudaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHS (TPaHUIBI, 00JIacTH)
MIPUMEHUMOCTHU

10.8

OOBSACHATD OCHOBHBIE MPUHIMIBI JCHCTBUS MAIIWH, IPUOOPOB U
TEXHUYECKUX  YCTPOWCTB; pa3iWyarh yCJIOBHA WX  0€30IacHOro
HCIIOJIb30BAaHHUS B TOBCETHEBHOM KU3HU

10.9

BEITIONHATE AKCIEPUMEHTHI 110 HCCICIOBAHUIO (DM3MUSCKUX SIBICHUUA U
MPOIIECCOB C UCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPECHUH; TIPU 3TOM
¢dbopmynupoBath npobiemy (3agady) U TUIOTE3y Y4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 PEJIOKEHHOTO 000pYyI0BaHUs, TIPOBOJUTH OIBIT
1 (GOPMYITHPOBATH BHIBOJIBI

10.10

Ocy1iecTBiATh MpsIMbIE U KOCBEHHBbIE M3MEpPEHHS (U3UUECKUX BEIUYMH;
IPU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCO0 M3MEPEHMS U HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHUI

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (U3NYECKUMHU  BEIMUYMHAMHU  C
WCTIONB30BAHUEM TPSMBIX HU3MEPEHUM; TMpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh  pe3yjbTaThl  TOJYYEHHOW  3aBHCHUMOCTH
(U3UYECKUX BETWYMH B BHJE TAOMUIl U rpaduKOB, NeiaTh BBIBOABI I10
pe3yibTaTaM UCCIIeI0BAHUS

10.12

CobnronaTh npaBuia 6€30MaCHOTO TPY/a MPHU MPOBEACHUHN UCCIICIOBAHUN B
pamkax  y4eOHOTO  OJKCHEpHUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MIPOEKTHOM JESATENbHOCTH C MCIOIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1abopaTopHOTrO 000PYIOBAHUS

10.13

Pemarp pacuérHble 3amauu C SIBHO 3a/JaHHOM (U3WYECKOW MOMAEIBIO,
UCTONB3Ys (PU3NYECKUE 3aKOHBI M MPUHIIMITB; HA OCHOBE aHANIM3a yCIOBHS
3a/la4¥l BBIOUPATh (PU3UYECKYI0 MOJEINb, BBICTATh (PU3HMUECKHUE BETUYUHBI
u Gopmyabl, HEOOXOAUMBIE ISl €€ pEIICHUs, MPOBOAUTH PACUETHI U
OIICHUBATh PEATHHOCTD MOTYYEHHOTO 3HAUCHUS (PU3MUECKOU BEITMUNHBI

10.14

Pemrats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTHYECKH




HEMPOTUBOPEUNBYIO IIEMIOYKY PACCYXKIACHUM C OMOpPOH Ha H3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBath  mpu  peuieHHWH  yuyeOHBIX  33Jady  COBPEMEHHBIE
MH(OpPMALIMOHHBIE  TEXHOJOTUU  JUIsl  TOHUCKA, CTPYKTYpHUpPOBaHUS,
UHTEpIpeTalii M TMPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYJSPHOU
nH(OpMALINY, TOJNYYCHHOW W3 pa3IUYHBIX HWCTOYHHKOB; KPUTHYCCKU
aHAJM3UPOBAThH MOTyJaeMyI0 HH(OpMAIHIO

10.16

[TpuBOAMTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBACHEHUE IIPOLECCOB OKPYXKAIOIIEr0o MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS N0 (PU3MKE B MOBCETHEBHON KHU3HU
s obecriedeHus Oe30macHOCTH TpH  oOpameHHMH ¢ npubopamu U
TEeXHHYECKHMH YCTPOICTBAMHM, JUIsI COXPAHEHUS 3/10pOBbS M COOJIIOJCHUS
HOPM DKOJIOTMYECKOT0 TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

10.18

PaGorate B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMATIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy IPYMIbI, PAlMOHAIBHO PAaCHpeeNsiTh 00s13aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX, aJeKBAaTHO
OLICHMBATh BKJAJ KaXKIOTO U3 YYaCTHUKOB TPYNIbl B pEHICHHE
paccMaTpuBaeMoi TPoOIEMBbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHON MPOrPaMMBbl CpelHero 001ero od0pasoBaHusi

111

JleMOHCTpUPOBATh Ha MpHMEpax pojb U MECTO (U3MKH B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B MPAKTUYECKOW JEATEIBHOCTH JIOJIEH, ILIEJIOCTHOCTh M
€IMHCTBO (PM3NYECKOI KapTUHBI MUpa

11.2

Y4uuThIBaTh T'pAaHULBI NPUMEHEHUS H3YYEHHBIX (DU3MUECKUX MOJENei:
TOYEUYHBIN DJICKTPUYECKUM 3apsij, sAIepHas MOJENb aTroMa, HYKIOHHas
MO/I€TIb aTOMHOTO si/Ipa NP PEeIIeHUH PU3NUYECKHUX 3a]au

11.3

Pacnio3znaBath (puznueckue siBieHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKMA UM KBAaHTOBOW (M3UKU: dIIEKTpHUYECKas
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE NEHCTBUSA
TOKA, B3aUMOJICHCTBUE MATHUTOB, MIEKTPOMAarHUTHas: MHIYKLUS, IEHCTBUE
MarHMTHOTO IIOJII HAa TPOBOJHHUK C TOKOM M JBIKYILMHCA 3apaf,
3JIEKTPOMArHUTHBIE Kose0aHus u BOJIHBI, IpsIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpa)XKeHHe, IMpelloMIIeHne, HHTephepeHIus,
Tudpakuus U MoJsipu3alus cBeTa, AUCIEPCHs CBETa, (POTOIIEKTPUUECKUN
addext (pororddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHHE JIMHEHYIATOTO




CIICKTpa aToMa BOagoOpoOaa, €CTCCTBCHHAaA u HUCKYCCTBCHHAsA
PaaOaKTUBHOCTD

11.4

OnuceiBaTh U3y4EHHbIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJICKTPUUECKYI0 TMPOBOJAUMOCTb pA3IUYHBIX Cpel) H
JNEKTPOMArHUTHBIE  ABJIEHUSA  (IIPOLECCHI), HCHONB3Ys  (PUINYECKUE
BEJIMYUHBL: JICKTPUUYECKUN 3aps], CUJIa TOKA, JIEKTPUUECKOE HAIPSKCHUE,
JIEKTPUUECKOE CONPOTHUBIEHHE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, WHIYKIMS MarHUTHOrO mojis, cuwia Awmnepa, cuina JlopeHua,
MHJYKTUBHOCTb KaTYyIIKH, SHEPTUsl JJIEKTPUUECKOI0 U MAarHUTHOTO IOJIEH,
MepHoJ] U YacToTa KojieOaHWi B KoyieOaTelIbHOM KOHTYpE, 3apsii U cuja
TOKa B TMpoIecce TapMOHMYECKHX DJIEKTPOMAarHUTHBIX KOJeOaHUH,
(OKycHOE pacCTOSHME U OINTHYeCKas Ccuja JUH3bl; I[PU  ONUCAHHUH
MPaBWIBHO TPAKTOBaTh (PU3MYECKUN CMBICI HCIOIb3YEMbIX BEIMUYWH, HUX
0003HAYCHHUST W EIUHMIIbI, YKa3bIBaTh (OPMYIIBI, CBA3BIBAIOLINE TAHHYIO
(bU3NYECKYIO BETUUMHY C IPYTHMHU BEIIMYHHAMU

11.5

OnuchiBaTh HM3YYCHHBIE KBAHTOBBIE SIBJICHHMS W IPOILIECCHI, HCIOIb3YS
(u3HUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTHHA BOJIHBI
M YacToTa CBETa, DHEPrusi M HMMITYJbC (POTOHA, TEPHO IOJIypacraja,
SHEPTUsl CBA3M ATOMHBIX SI/Iep; MPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh
(bu3MUYECKUN CMBICI HCTIONb3yEeMbIX BEIMYUH, UX 0003HAUYCHUS U €IUHULIBI,
yKa3bIBaTh (HOPMYIbI, CBSA3BIBAIOIIME MaHHYIO (DU3UYECKYIO0 BEIMYHHY C
JOPYTMMHU BETMYUHAMU, BRIYUCIATH 3HaUCHUE (PU3NUECKON BETUYUHBI

11.6

AnanuzupoBaTh GU3NUECKUE IPOLIECCH] U ABICHUS, UCHONb3Ys (pru3nueckue
3aKOHBl M NPHHLUIBL: 3akoH OMa, 3aKOHBI IOCJIENOBATEIBHOIO U
NapajuIeIbHOTO COEIMHEHNS IPOBOJHUKOB, 3aKoH [[xoyisa — Jlenna, 3akoH
ANEKTPOMArHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBl OTPAKEHUSI CBETA, 3aKOHBI MPEIOMJIEHHS CBETa, YpaBHEHHE
OiiHmTetHa g ¢otodddekra, 3aKOH COXpPAaHEHHsS] DSHEPruu, 3aKoH
COXPaHEHMs MMITyJIbCa, 3aKOH COXPAHEHMsI JIEKTPUYECKOTo 3apsjia, 3aKOH
COXPAaHEHHs MacCOBOI0O YMCIa, MOCTyNaTbl bopa, 3aKOH pajnoaKkTUBHOIO
pacriaza; Hpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHE M YCJIOBUS  (IpaHMIbI,  00JacTn)
MIPUMEHUMOCTH

11.7

Onpenensth HampaBieHHE BEKTOpAa HWHAYKIMM MAarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeHiia

11.8

Ctpouth U OMUCHIBATH H300pakeHHE, CO3AaBaeMOE IIJIOCKHM 3EpKalioM,
TOHKOM JTUH30U

11.9

BrimoaaaTte OKCIICPUMCHTBLI IO HCCICOOBAHHIO (1)I/ISI/ILI€CKI/IX SIBJIEHUA U
IMPOLECCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/’I; IIpu 5TOM
dhopmynupoBaTh podIemMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00OPYIOBAHHMS, IIPOBOIUTE OITBIT
1 (hOpPMYyIIUPOBATH BBHIBOJIBI

11.10

OCYHICCTBJ'[S[TB NpsAMBIC U KOCBCHHBIC H3MCPCHUSA q)nanecxnx BCJIIMYHH,




NPy 3TOM BBIOMpATh ONTHMAIBHBIA CIIOCOO HM3MEPEHHUS] W HMCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCMMOCTH (PU3MYECKHX BEJIMYMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHI; IPU STOM KOHCTPYMPOBATH YCTaHOBKY, (PUKCHpPOBAThH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIIMYMH B BHJE
TaOJIUIl ¥ TPAQUKOB, IeTIaTh BEIBOJBI IO PE3yIbTaTaM HCCIICIOBAHUS

11.12

CoGuroath npaBuiia 0€30MaCHOTO TPy IPHU MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOTrO  DKCIIEPUMEHTa, Y4eOHO-HMCCIICIOBATEIILCKOW U
HpOCKTHOI‘/JI ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1a060paTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI 1 NPUHIMIIBI; HA OCHOBC aHaJIN3a YCJIIOBHUA
3aJa4u BbIOMpaTh (GU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUUYHUHBI
u (opmynbl, HeoOXoquMmble A €€ pelleHus, NPOBOJUTH PACUYETHl U
OLIEHUBATh PEAIbHOCTH M10JyYEHHOI'O 3HaUeHUs (PU3HUECKON BEITMUMHbI

11.14

Pemarsn Ka4CCTBCHHBLIC 3aJa4yu: BBICTPAUBATDb JIOTN4YCCKHU
HCTIPOTUBOPCUUBYHO LICIIOYKY paCCY)K,I[CHI/Iﬁ C 0H0p0171 Ha HU3YYCHHBIC
3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

11.15

Hcnonp3oBare  Npu  pelleHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
WHPOPMAIIMOHHBIE  TEXHOJOTMH  JUIA  TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTalMi M TPEACTaBICHUS Yy4yeOHOM U Hay4yHO-TIONYJISpHOU
uHbOpMAlNY, TONYYCHHON U3 pa3IMYHBIX HMCTOYHUKOB; KPHUTHYECKH
aHAJM3UPOBATH MOTydaeMyr0 HH(OpMaIHIO

11.16

OOBSACHITh TPUHIMUIIBI JEWCTBHS MAIlMH, NPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3auyarh YCJIOBUS UX OE30MacHOTO HCIOJIb30BAHUS B
IOBCEHEBHOW KU3HU

11.17

ITpuBOAUTE IPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpeTUYECKHE 3HAHUS MO (PU3KKE B MOBCEHEBHON KHU3HU
s obecriedeHusi Oe30macHOCTH MpH  oOpalieHMH ¢ mpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMU, U COXPAaHEHHs 3/I0POBbSI U COOJIIOJIECHHS
HOPM PKOJIOTMYECKOTO MOBEJCHHS B OKpY’Karolllel cpee

11.19

PaGorare B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IJIAaHUPOBATh pabOTy IPyMIbl, PAllMOHAIBHO PacCHpeeNsTh 00s13aHHOCTH U
IJIJAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalHsX, aJEKBaTHO
OLICHMBATh BKJAJ KaXJIOr0 U3 YYACTHUKOB TpyNIbl B peELICHUE
paccMaTpuBaeMoil MPOOIEeMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3zaeia

Koa nposepsiemoro

IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

1.1

®uszuka — Hayka o npupone. Hayunele Meronsl
[IO3HAHUS OKPY’Karolero mupa. Pois sxcriepumenra
U TEOpUM B IIpoLecce IO3HAHUSA IPUPOJBI.
OKcrepuMeHT B (pusuke

1.2

MogenupoBanre  (QU3MUECKUX  SBICHUH U
npoueccoB. Hayunele runores3sl.  ®dusnueckue
3aKOHBI M TeopuM. ['paHULBI NPUMEHUMOCTHU
¢usnyeckux 3akoHOB. [IpuHIUI COOTBETCTBUS.
Pore u wmecro ¢usuku B (GOpMHPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI  MHUpA, B
IIPAKTUYECKON AESITEIbHOCTH JII0IeH

MEXAHHUKA

2.1

H#HPar##KIMTHEMATUKA

2.11

Mexannueckoe — nBmkeHHE.  OTHOCUTEIBHOCTH
MexaHuyeckoro JABwxeHus. Cucrema orcyéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeiHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaibHOU
TOYKH, UX MPOCKOHUU HA OCH CHCTCMbI KOOPAHWHAT.
CrnosxeHue nepeMeIeHnii U CI0)KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpJAMHAT,
CKOPOCTH, YCKOpPEHMS, IyTH U IEpEeMEIEHUs
MaTepUaIbHONW TOUKH OT BpEMEHU

2.14

CBoOoaHOE nasieHne. Y CKOpeHue CBOOOHOTO
najicHust

2.15

KpuBonuneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBIKEHUE MAaTEpUAJIBHOM TOUYKHU IO OKPY)KHOCTH.
VYri0Bast CKOpPOCTh, JIMHEWHAs CKOpocTh. Ilepunon u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

2.1.6

TexHUYeCcKrne YCTPOMCTBA: CIHUAOMETp, JBHKEHHUE
CHApSJIOB, LIEMTHBIE U PEMEHHBIE NepeIaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHue MrHOBEHHOM
ckopoctH. MccimenoBaHue COOTHOLIEHUS MEXKIY




ITyTSMH, IIPOMICHHBIMU TEIOM 3a
IIOCJICZI0OBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM [JBWKCHHM C HadalbHOU
CKOPOCTBIO, paBHOW Hymr0. M3ydeHue IBHKEHUS
HIapyvKa B BSA3KOM JKUIKOCTU. M3ydeHue NBUKEHMS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#HPar### IMHAMUKA

2.2.1

IIpunnun  orHocuTensHOCTH ['amunes.  IlepBblid
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [IpuHnun cyneprno3uuuu cuil

2.2.3

Bropoii 3akoH HeroToHa /U1 MarepuanbHOM TOYKH
B MHepuuanbHoi cucreme orcuéra (MCO). Tpernii
3akoH HproTOHA U1 MaTepHaIbHBIX TOYEK

2.2.4

3aKkoH BceMUpHOTO TiaroteHus. Cuia TIKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKCHHUSI M cuia TpeHus nokos. Koadoumment
TpeHus. Cuia CONpOTUBIICHUS NPU ABHKEHUM Tella
B JKU/IKOCTH HJIH ra3e

2.2.7

HOCTyrIaTeJ'ILHoe u BpallaTCJIbHOC  JIBHIKCHUC
a0COIIOTHO TBépI[OFO TCIIa

2.2.8

MOMEHT CHuJIbI OTHOCHUTEIBLHO OCH BpalllCHUS.
[T;meyo cumbl. YcnoBus paBHOBECHUS TBEPIOIO TENA B
HUCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydenwe JBHKEHHS
Opycka MO HAaKJIOHHOW IJIOCKOCTU MOJ JE€HCTBUEM
HECKOJIBKUX chil. MccrnenoBanne 3aBUCHMOCTH CHJI
YOPYroCTH, BO3HHUKAKOIMIUX B JehopMUpyeMOit
MPY>KUHE U PE3MHOBOM 00pasile, OT BEJIMYUHBI UX
nedopmaruu. MccnegoBanue yclioBuil paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

2.3

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

I/IMHyJ'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHYJ'ILC CHUJIBI 1 UBMCHCHHC
HUMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus ummyinsca B CO. PeaktuBHOE
JIBUKECHHE

2.3.3

Pabora cuiiet




2.34

MoONIHOCTh CHIIBI

2.3.5

Kunernueckas »sHeprusi MaTepuUaTbHOM TOYKH.
TeopeMao KUHETUYECKON YSHEPTUH

2.3.6

[TorenumanbHas sHeprus. [loTeHIMaIbHAS SHEPrUs
yIpyro neOopMUPOBAHHON MPYKHHBI.
[ToreHnManbHAs SHEPTHS TeJia BOJIU3U MTOBEPXHOCTH
Seman

2.3.7

[ToreHnuanbHble M HEMOTEHIMATbHBIE CHIIBL. CBsI3b
paboThl HEMOTEHUUAIBHBIX CHWJI C HW3MEHEHHUEM
MEXaHUYECKOM HHEPruM CUCTEMBI Te€Jl. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUH

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudyeckue  yCTpOMCTBA:  JIBHDKCHHME  PAKET,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[IpakTnueckue padotsl. M3yueHue cBsi3u ckopocTeit
TeJl IpU Heynpyrom ynape. MccinenoBanue cBs3H
paboThl CcHUIBl C M3MEHEHHEM MEXaHMYEeCKOU
SHEPIuu Teja

3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON TeopuHu. BpOoyHOBCKOE JBUKEHHE.
Huddysus. Xapakrep ABHKEHUS U B3aUMOJCHCTBHS
YacTHI] BEUIECTBA
Mogenu CTpOe€HMsS Tra30B, JKMAKOCTEW U TBEPABIX

3.1.2 Tl W OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
ITUX MOJENeN

313 Macca MOJIEKYIL. KomnuectBo BEIIECTBA.
[TocrossuHas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmepatypa u €€

n3Mmepenue. [llkana remnepatyp Llenbcus
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU HJCATBHOIO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOW HHEPruM  TEIIOBOTO  JIBHIKEHUS
yactull rasza. [llkana temnepatyp KenbBuna

317 VpaBuenne Kunaneitpona — MennaeneeBa. 3akoH
JlanbTOoHA

318 ["a3oBbIe 3akoHbI. M30mpoliecchl B UeanbHOM rase C

MMOCTOAHHBIM KOJHUYCCTBOM BCIICCTBA: H30TCpMaA,




n30x0pa, n3o0apa

3.1.9

TexHUYeCcKre yCTpOICTBA: TEPMOMETP, OapOMETP

3.1.10

[TpakTueckue padoTsl. M3mMepeHnue macchl BO3Iyxa
B KJlacCHOM KoMmHaTe. MccrnenoBaHue 3aBUCUMOCTU
MEXIy MapaMeTpaMy COCTOSHUSL Pa3pexeHHOro
raza

3.2

OCHOBbI TEPMOJMHAMUMKNA

321

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPTUsI TEPMOJNHAMHUYECKOU CHCTEMBI M CITIOCOOBI
€€ U3MEeHEeHU S

3.2.2

KonuuectBo Ttemnotrel u  pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UJEAILHOTO ra3a

3.23

Bunapr TEeIIoNepeIaun: TETJIOMPOBOIHOCTbD,
KOHBEKILIMSA, W3IydyeHue. Termmo€MKOCTh  TeJa.
VYnaenpHas  TenmnoéMKOCTH — BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIONepeade

3.24

IlepBbii  3ak0H TepMoAuMHAaMUKHU. lIpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K M3OIPOLIECCAM.
I'paduueckas uHTEpIIpeTays padoThl rasza

3.25

Tennoele  MamuHbl.  [IpuHIUOBI — geHCTBHS
TEINIOBBIX MamuH. IIpeoOpa3oBaHus SHEPruu B
TEINIOBBIX MamuHaxXx. KoaddumueHT mone3Horo
nerictBus (manee — KII/I) TeroBoii mammHbL. [ukma
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpaTumocThb
IIPOLIECCOB B MNpupoxae. TersioBble JBHUTATENH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKH

3.2.7

TexHu4eckne yCcTpOWCTBA: JIBUTATENb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIUIBHUK, KOHTUITUOHED

3.2.8

[IpakTnueckue paboTel. W3mepeHue ynenbHOU

TEIJIOEMKOCTH

3.3

###Par### AT PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

[NEPEXO/IbI

331

[TapooOpa3zoBanue W KoOHIeHcalus. Mcnapenue u
KUTICHWE. YJelmbHas TeIioTa NapooOpa3oBaHUs.
3aBHCHUMOCTh TEMIIEPATYPhl KUTICHHS OT JaBJICHHUSI

3.3.2

AOcComoTHAs U OTHOCUTENbHAS BIAXKHOCTh BO3yXa.
Haceiennslii nap

3.3.3

Teépaoe Tteno. Kpucramnmueckue u amopQHbIe
Tena. AHMU30TPONUS CBOMCTB KpUCTALIOB. JKuukue
Kkpuctayasl. COBpeMEHHbIE MaTEpHAIIB




[InaBnenne m KpuctayuM3auus. Y AelbHas TEIJIOTa

3.3.4
riaBnenus. Cyomumanus
3.3.5 YpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTpOICTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH MOJyUYEHUs
COBpPEMEHHBIX  MaTepuajioB, B TOM  4YHCIEe
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue paboTel. M3mepeHue BIaXHOCTU
BO3/yXa
4 DJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DnekTpu3anus Tel. OJJNeKTpuueckuid 3apsan. Jla
BH/JIA AJICKTPUYECKUX 3aPsII0B
412 IIpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
41.4 B3aumogeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe Toue. Hanpsoxénnoctsb
4.1.5 ANeKTpudeckoro mois. [IpuHuun Cynepro3uiuH.
Jlunnu HanpsSKEHHOCTH SJIEKTPUUYECKOTO OIS
416 Pabora cui AJIEKTPOCTATUYECKOTO HOJIS.
[Torenmman. Pa3HOCTh MOTEHLIMATIOB
4.1 [IpoBOAHMKN W JOUDJIEKTPUKA B  TIOCTOSTHHOM
4.1.7 ANEKTPUIECKOM oJie. Jwusnexrpudeckas
MIPOHUIIAEMOCTD
OnektpoéMkocTs. KonaeHcarop. DieKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJIEHCATOpa. ODHEpPrusl 3apsKEHHOIO
KOHJIEHCAaTOpa
Texnuueckue YCTPOMCTBA: DJIEKTPOCKOII,
419 AIEKTPOMETP, ANEKTPOCTATUYECKAs 3aIuTa,
3a3eMIIEHHE  DIIEKTPONPUOOPOB,  KOHIEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED
4.1.10 HpaKTI/I‘{eCKI/Ie paboTHL. N3mepenune
ANEKTPOEMKOCTH KOHAEHcaTopa
##Par###IIOCTOSHHBIN DJIEKTPUUECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
421 ANEKTpUYEeCcKOro Toka. Mcrounuku Toka. Cuia Toka.
4.2 [TocTosiHHBIN TOK
422 Hamnpsoxenune. 3akon Oma 1i1s ydacTka 1enu
423 DnexkTpuueckoe COIIPOTHUBIICHUE. VY aenvHOE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

[TocnenoBarensHOE, MapaIebHOE, CMENIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

PabGoTta snektpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBkymas cuna (manee — OIAC) wu
BHYTPCHHEE CONPOTUBJIICHUE HCTOYHHMKA TOKA.
3akoH Oma  ms MOJTHOM (3aMKHYTOM)
aNeKTpudeckoit enu. KopoTkoe 3amMbIkaHue

4.2.8

OJNEKTpOHHAs IMPOBOJUMOCTb TBEPABIX METAJIIOB.
3aBUCUMOCTb  COIPOTUBJIEHMS  METalIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuueckuii TOKk B  Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBonuukn. CoOcTBeHHass © TPUMECHas
MPOBOJIUMOCTh TIOJIYIPOBOJHUKOB. CBOICTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

DNeKTpUUECKUM TOK B JIIEKTPOJINTAX.
DNEKTPONUTHYECKAS AUCCOUALUS. DIEKTPOJIN3

4.2.12

DJeKTpuyeckuii ToK B razax. CamMoCTOSITEIbHbIN U
HECAMOCTOSITCIIbHBIA ~ pa3psn. Pa3nuuHble  THITBI
CaMOCTOSITENIbHOTO paspsaa. Momuus. [Tnazma

4.2.13

TexHuuecKue yCTpONCTBa: aMIIEpMETP, BOJBTMETD,
peocTaT, HICTOYHHUKHM TOKa, DJIEKTPOHArpeBaTeIbHbIC
npubOpBl,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHBIICHUSA, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOope3uCTOopHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJlbBaHUKA

4.2.14

[IpakTnueckue paboThl. M3yueHue cMenIaHHOrO
COEJMHEHUS PE3UCTOPOB.

W3mepenne OJIC uncTouHMKAa TOKa M €rO
BHYTPEHHETO COINIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

11 KIIACC

Kon
paszjiena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

##HPartH#M AT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKINA




ITocTostHHEIE MAarduThl. BsaumopeiictBue

43.1
MMOCTOSIHHBIX MardHUTOB
MaruutHoe nosje. BekTop MarHUTHOW WMHIYKIIUH.
432 [Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN
e MHAYKIMU. KapTuHa TUHUNA MarHUTHOW MHIYKIIMA
I10JIS1 IIOCTOSIHHBIX MAarHUTOB
MarnuTtHOe 1ose IIpoBOAHMKA ¢ TOKOM. Kapruna
JUHUN TOJNSl JUIMHHOTO MPSIMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOTO NMPOBOJHUKA, KATYIIKU C
TokoM. OnmweiT  DOpcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOJyJib U HalpaBJICHHUE
Cuna Jlopenma, e€ MOIynhr H HalpaBlICHUE.
435 JIBI>KEeHHE 3apsHKEHHON YacTHIBI B OJHOPOIHOM
MarHuTHoM noJjie. Pabora cunel JIopenma
4.3.6 SIBNeHME 3IEKTPOMAarHUTHON HHIYKIIUU
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOMU
o unaykuuu @apanes
Buxpeoe snextpuueckoe none. 3C uHIYKIINH B
4.3.9 MPOBOJAHMKE, MABWXKYIIEMCS TIOCTYNAaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumo Jlenma
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. IC
- CaMOMH/LYKIIUH
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHUYECKHE yCTPOUCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThl, MIEKTPOIBUraTENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[TpakTdeckne paboThl. V3yueHue MarHUTHOTO
MOJIsL KaTyIIKU ¢ TOKoM. MccrnenoBanue nedcTBuUs
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HUccinenoBanne  sIBICHHUSA 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUS 1 BOJIHBI
#HHPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenrsHast cucrema. CBoOOqHBIE KOIeOaHMS.
51 51.1 INapmonnueckne xkonebanusa. Ilepuoxn, wyactora,
amMIuInTya U dasza KoyeOaHui
512 [IpyxvHHBII MagsTHUK. MaTeMaTU4eCKUN MassTHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHMi.
Kunemarnyeckoen  JAMHAMUYECKOE  OINMCAHUE
K0J1€0aTeIbHOTO ABMXKEHUS

5.14

IIpeBpamieHue 5SHEpruM INpU  TapMOHUYECKHX
kosnebaHusax. CBsA3b  aMIUIMTYIbl  KoJeOaHui
MCXOJIHOM BEJIMYMHBI C aMIUIUTyJaMH KoJieOaHui
€€ CKOpPOCTU U YCKOPEHMS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AJIEKTPOMArHUTHBIE KOJe0aHWs B  HJCATHLHOM
Koye0aTenbHOM  KOHType. AHAJOTHS — MEXIY
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna ToMmcona

5.16

3aKoH COXpaHCHUA OHEPrud B  HACAJIBHOM
KoJIe0aTeIbHOM KOHTYpPC

5.1.7

Boinyx1eHHbIE MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3oHancHas kpuBas. BeIHyXIEHHBbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

5.18

Ilepemennsblil Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN
TOK.

5.1.9

MoIIHOCTh MNEPEMCHHOI'O TOKa. AMHJII/ITYI[HOG u
HeﬁCTBYIOIHee 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancpopmarop. IIpousBoacTtBo, mnepenada u
norpebieHue JNEKTPUYECKOU SHEPIHH.
OKOJIOTUYECKUE  PUCKH  TpPU  NPOU3BOJICTBE
AIEKTPUIECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUSl DJIEKTPOIHEPTUH B IOBCEIHEBHOU
JKU3HU

5.1.11

TexHunueckue YCTpOMCTBA: ceifcmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

5.1.12

IIpakTrueckue paboThI. Hccnenoanue
3aBUCUMOCTH TepHoJia MajibIX KojeOaHHi rpysa
Ha HUTH OT JJUHBI HUTH M MAacChl Ipy3a.
HccnenoBanue IEpEeMEHHOIO TOKa B LENHU U3
MOCJIEZIOBATENBHO COCAMHEHHBIX KOHJEHCATOPA,
KaTYIIKH U PE3UCTOpa

5.2

#H##PartH#MEX AHNYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUSL. [Tepuon. CkopocTb
pacnpocTpaHeHHs U JUITMHA BOJHBL [lonepeunsie u
MIPOJIOTIbHBIE BOJIHBI
599 ###Par###  Uurepdpepenuns u  audpakuus

MEXaHUYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

5.24

DJEeKTPOMAarHUTHHIE BOJIHBL. Y CIOBHS H3ITy4EHUS
AIIEKTPOMArHUTHBIX BOJH. B3ammHas opueHrtanus
BeKTOpoB E, B 1 v B 3JeKTpoOMarHuTHO# BoJIHE B
BaKyyMe

5.25

CBolicTBa 3J€KTPOMarHUTHBIX BOJIH: OTPaXECHUE,
IIPEJIOMJIIEHUE, HOJISIpA3ALUs, audpaknus,
uHTepdepeniys. CKOpPOCTh 3IEKTPOMAarHUTHBIX
BOJIH

5.2.6

Illxkana snekTpoMarHUTHBIX BOJH. [IpuMeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIHATIBI pPaguoCBsI3H u TEJIEBUIECHU.
Panuonokamnus. DJIEKTPOMarHUTHOE 3arps3HCHHE
OKPYXAaroIIel cpeibl

5.2.8

TexHuueckue yCTpoOiCTBA: MY3bIKAJIbHbBIE
MHCTPYMEHTBI, YIbTPa3ByKOBasi [IMAarHOCTUKa B
TeXHUKE W MEIWIIMHE, pajap, PaauoNpPUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meupb

5.3

#HH#HPar##OIITUKA

5.3.1

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPAXKCHUS CBETa.
[TocTpoenue M300pakeHHH B INIOCKOM 3epKaie

5.3.3

[Tpenomnenue cBera. 3aKOHBI IPEIOMIIEHUS CBETA.
AOCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

534

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcus ceera. ClnoxHbIN cocTaB OJIOro CBETa.

[BeT

5.3.6

Cobwuparore M pacceuBarolIye JUH3bIL. ToHKas
nrH3a. POKYCHOE PACCTOSHUE U ONTHUYECKas CUja
TOHKOM JmH3bl. [locTpoeHue wu300paxkeHuil B
coOMparoIIMX U paccerBaronuXx JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BelIMUCHHUE, TaBaeMOE JIMH301

5.3.7

Hpenem:l NPpUMCHUMOCTH T COMCTquCCKOﬁ
OIITUKHU

5.3.8

Wntepdepentius ceera. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOIr01eHUS MaKCHMYyMOB u
MUHHUMYMOB B HMHTEP(EpPEHLMOHHON KapTHHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakmus cera. JudpakinmoHHas pemiérka.
YcnoBue HaOMIOICHUS TIIaBHBIX MAaKCUMYMOB TPU
MaJicHid  MOHOXPOMAaTHYeCKOro  CBeTa  Ha
TU(PPaKIUOHHYIO PEIIETKY

5.3.9

5.3.10 [Tonstpusarus cBera

TexHuueckue YCTpOICTBA: OYKH, ayna,
5311 doroanmapar, MPOEKIIMOHHBIN amnmapar,
e MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs OITHKAa,

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Ipaktuyeckue paboOThL. M3MepeHue MmoKasaress
5312 IPETOMIICHHSI. HccnenoBanue CBOWCTB
A u300pakeHuii B nuH3ax. HalOnroneHue aucrnepcun

CB€Ta

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukH. [TocTynaTel TEOPUU OTHOCHUTEIHLHOCTH:
WHBAapHAHTHOCTh MOJYJIA CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.1

OTHOCHUTENBLHOCTD OJJHOBPCMCHHOCTHU.

6.2
3aMe,Z[JIeHI/Ie BpPEMCHHU U COKPAIICHHUC NJINHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p  Maccel C OHEpPrUed U  HUMIIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbI. DHEPIrUsl MOKOS CBOOOIHOM
YaCTUILIBI

KBAHTOBAA ®U31KA

7.1

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

@®otonbl. ®opmyna Ilmanka cBA3uM dHEpruu
7.1.1 ¢boToHa C €ro YacTtoToh. DHEPrUuss W HMITYJIbC
¢dboTtona

OtkpeiTHE U uccienoBanue poroaddexra. OnbIThH

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

VpaBHenne OiHmTeiiHa s poToaddexTa.

7.1.3
«Kpacnas rpanuna» ¢portospdexra

7.1.4 Hasnenue cera. Onbitel [1.H. JIeGenesa

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

216 TexHU4YeCcKue yCTpOMCTBA: (GoTodIEMENT,
o doTogaTuKK, conHedHas oaTtapesi, CBETOIUOT

7.2

CTPOEHUE ATOMA

Mopens atoma Tomcona. OmnbiTel Pezepdopnaa mo
7.2.1 WCCIIEIOBAHUIO CTpOeHHs aToma. [InmanerapHas

MOJIENIb aTOMa




71.2.2

[Toctrynatet bopa. W3nydeHwe u MOIIONIEHUE
(GOTOHOB MpHU MEepexoje aToMa C OJAHOIO YpPOBHS
sHepruu Ha Jpyroi. Buael cnektpoB. Crektp
YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

BosHoBbie cBolicTBa yactuil. BonHbl ne bpoitns.
KopmyckynsapHo-BomHOBOH ayanusMm. [udpakuus
AJIEKTPOHOB Ha KpHUCTAJIIaxX

7.24

CrioHTaHHOE n BBIHYXKICHHOC H3JTYy4YCHHUC.
Y CTpoiicTBO U IPUHIIHI PabOTHI JT1a3epa

7.2.5

TexHu4eckue yCcTpoMCTBa: CIEKTPaJIbHBIM aHAIU3
(crieKTpoCKOI), J1a3ep, KBAaHTOBBI KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0/ICHUS 51 perucTpanuu
AJIEMEHTApHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. ONBITH Pe3epdopaa
M0  OMNpPENCICHUIO COCTaBa  PaJHMOAKTUBHOTO
uznyuyenusi. CpoiictBa anbda-, OeTa-, ramma-
u3NydeHus. BiausHue paguoakTUBHOCTH HA )KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHE mnpoTOHAa U HeWTpoHa. HyknoHHas
Monenb siapa leizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacniafi. DJIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3axkoH
paJIMOaKTUBHOTO pacraja

7.3.5

DOHeprus CBs3M HYKJIOHOB B sijipe. SliepHble CUJIBL.
HedexT maccel snpa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 sAEp

7.3.7

SAnepubii  peakrop. TepMosAepHBI  CHHTE3.
[TpoGyieMbl U MEPCIEKTUBHI SIIEPHOU SHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

7.3.8

OneMeHTapHble 4acTUlbl. OTKpBITHE ITO3UTPOHA.
@yH1aMEHTAJIbHBIE B3AUMOICHCTBU

7.3.9

TexHudyeckne yCTpOMCTBA: JIO3MMETP, Kamepa
Bunbcona, siaepHblit peakTop, atoMHas bomba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nusi, spKue 3BE3IBI,




IIaHEThI, X BUAUMOC IBUIKCHUC

8.2

Conueunast cucrema. IlnaHeTbl 3eMHOW TpyMIbI.
[InaHeThI-TUTAHTBI U WX CIYTHUKH, KapJIMKOBBIC
wianeTbl. Manble Tesa COTHEUHOU CUCTEMEI

8.3

Connne, ¢orochepa m armochepa. ComHeyHas
aAKTHBHOCTb

8.4

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIIepaTypa, ux
B3aUMOCBs3b. JlnarpamMmma «CreKTpajJbHbIA KJIacc —
CBETUMOCTBY. 3BE311b1 TJ1aBHOU
MOCJIE/IOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JUISL 3BE3] TJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##H#Par#H#BHyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMEHHBIE NIPEICTaBICHUS O IPOUCXO0XKICHUU
u 3Boronnu CoslHIa U 3BE311. DTansl KU3HU 3BE3]L

8.7

Mneunslii IIyre — nama [Manakruka. CrninpaibHas
cTpykrypa ["anakTuku, pacupeneneHue 3BE31, rasa
n neum. Ilonoxenne u naBmxenue CoaHua B
I"anaktuke. [1nockas u cpepuueckas noJCUCTEMBI
l"amakTukn

8.8

Tunbl ranakTuk. PaguoralakTUKd H  KBa3aphl.
UéEpHbie nbIphI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmupenue Bceenennoi.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, Teopusa bosbmoro B3peiBa. Mopeinb
«ropsiuer BeenenHoi». PennkroBoe n3nydenue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

1

CdopmupoBaHHOCT, YMEHHMI pacro3HaBaTh (U3HUECKUE SBIICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE M3YUYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommumMun (1)I/ISI/IT-IGCKI/IMI/I IIOHATUAMUA n

BCIIMYNHAMU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHUpOBaHHOCTE YMCHHM MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYIISIPHON buzuku " TEPMOJTUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3HKHU AJI1 aHaIM3a M OObSICHEHHS
SIBJICHUA MHUKpPOMHpa, MakKpoOMHpa U MeraMupa, pa3inyaTh YCIOBUS
(rparuIBl, 007ACTH) MPUMEHHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmuil xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
WCIOJIb30BaHUS YaCTHBIX 3aKOHOB;, aHAIM3UPOBaTh (uU3ndeckue
MPOLIECChl,  HMCMOJB3ysl ~ OCHOBHBIE  IOJOXEHHS, 3aKOHBI U

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA [NPUMCHUMOCTU

Mojieneil PU3NYEeCKuX TeNl U MPOIECCOB (SBICHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7adud C SBHO
3a/IaHHON W HESIBHO 3aJJaHHON (PU3MUECKOM MOJENIbIO: Ha OCHOBAaHUU
aHalv3a YCIIOBUS BBIOMpaTh (PU3MUECKHe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 33724, IPUMEHSATH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TocTynaTbl  (U3WYECKUX  TEOPUH  TPU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHHUS 3a/1ad, MPOBOJUTH PACUETHI Ha
OCHOBaHMU MMEIOUIUXCS JaHHBIX, AaHAJIU3UPOBaTh peE3yJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yNbTaToB

Pemarp kadecTBeHHBIE 3ajaud, TpPeOyrOIIUe MPUMEHEHHs 3HAHUN U3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIuu
3HAHUW ®3 JIPYTUX TPEIMETOB E€CTECTBEHHOHAYYHOTO IMKIIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IG SABJICHUSA




Brnanenue OCHOBHBIMHU METOJIaMU HAY4HOT'O MO3HAHUA,
HCIIOJIb3YCMBIMHU B (I)I/I3I/IKCZ OpoBOAUTL MHPSAMBIC U KOCBCHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpas ONTHMAJIBHBIH CIIOCOO
U3MEPEHHS U HCIOIb3Yysl M3BECTHBIC METOJbl OIEHKH IMOTPEIIHOCTEH
U3MEpPEHHUH, MPOBOAMTH HCCIEIOBAHUE 3aBUCHUMOCTEH (U3UUECKUX
BCJIMYHUH C HUCIOJIB30BAHUCM  IIPAMBIX I/I3MepeHPll>'I, OOBSACHATE
MOJIYUYCHHBIC PE3YJIbTAaThl, UCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG TCOpHH, 3aKOHBI U
MOHATHSA, M JIeNIaTh BBIBOABI, COOMIONATh MpaBmiia 0€30MacHoOro Tpyzaa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOTO 3KCIIEpUMEHTa U
y4e0HO-HCCIIEI0BATENbCKOM  EATEIBHOCTH  C  HCIOJIb30BAaHHEM
UU(GPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB ¥ J1a0OpaToOpHOTo

o0opyoBaHUs

CpopMHUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh M OIICHUBATH
MOCIICAICTBHS OBITOBOM M MPOW3BOJICTBCHHOM JIEATEIIHPHOCTH YEJIOBEKa,
CBSI3aHHON C (PU3MYECKUMH TPOLIECCAMH, C TO3UIUN SKOJOTHUYECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o paloHaIbHOM
NPUPOAONOJb30BAHUHK, A  TaKKe  Pa3yMHOM  HCHOJIb30BAHUH
JOCTMKCHUM HAYKHM W TEXHOJIOTMW JUId JaJbHEWIIEr0 Pa3BUTHS

YCJIIOBCYCCKOI'O O6H_ICCTBa

OBnageHne pa3nTUYHBIMH crocobamMu  paboTel ¢ mH(pOpMaIuen
(U3NYECKOTO  COJAEpXAaHHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHHUH KPUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUUM U 3aKOHBl [UJI aHalu3a u
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXTaJIAKTUYECKON cpeie; JBIKECHUS

HeOeCHBIX TeJ, IBOJIIONNHY 3BE31 U Beemennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Koxa
Koxa .
pasaeaa/t IIpoBepsieMblii J1€eMEHT COEePKAHUSA
3JIEMEHTA
€MBbI
1 MEXAHUKA
1.1 KNMHEMATUKA
111 MexaHu4deckoe JIBIKEHUE. OTHOCUTEIHLHOCTD
- MexaHnueckoro asmxeHusa. Cucrema orcuéra
MarepuaibpHas TOUYKA.
Ik
E€ pamiryc-BeKTop:
Fle)=(xle) e ) =(e)),
TpaeKTopILd,
nepeMEIIeHIIE:
1.1.2 — — R Y
= (Ax, Ay, Az),
IVTh.
CroxeHIe HEpEMEU]EHIIfIZ
A =40 + A
CkopocTh MaTepuaIbHONU TOUKHU:
_ AF .,
U=— =i‘r=[U_.U1_U]
.&.r _"I.I'—':' :
Ax . . .
1.1.3 v, =—1| =X/, aHaJOITYHO v, =V, U.=Z,.
Af|ip :
CnoxeHile ckopocTeil: o, =0, + 0, .
Brruncnenue nepemMenieHus v NyTd MaTepruaibHOW TOUKH
TIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X TI0 TpaduKy




3aBUCUMOCTH Vx(t)

- _ AD
YCKDPEHIIE MAaTepPHAMBEHOII TOYIKIL a = —\J =U T
r—=0

At
1.14
Avu ,
a,=—=| =(uv,),". aHAIOTI4HO q, =(uv, )", a.=(v.
Aty ' S )
PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:
xX(t) = xg + Voyt
X(t)
0
+
1.15

0X

Uy (t) — v, = const

(t)




0x

const

1.1.6

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABHMOXKCHUC!

x(t)=x,+uU, r+ﬂr*'r
- T (S

vit)=u, +at

a. = const

UJE.T - L’f‘f = EH.‘I.' [""’-2 _""’-1]

HPII OBILKEHINI B OTHOM HANIPABICHHII IIVIE 5= =

2R

1.1.7

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO TaICHHS.

Vi

Yo o

Q Xo ‘t—

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0 K TOPU30HTY:




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

v, (1) =v,, + g1 =y, sina— gr

=0

=—g=const

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

[=J
ox
[=J
=

¥

1.1.8

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepuaibHOM
TOYKH 10 OKPY>KHOCTH.
VYrnoBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

R

[Ipu paBHOMEPHOM ABUKEHUU TOUKH IO OKPY>KHOCTH
21

=—=2
w T v

2




270
. LleHTpOCTpEMUTEIBHOE YCKOPEHHE TOYKH:

uc

R
. IlostHOE yCKOpEHHE MaTepUaIbHOU TOYKHU

Teépnoe Teno. [locTynarenbHoOE U BpalaTeabHOE

1.1.9
JBHYKEHUE TBEPIOTO Tella
1.2 JMUHAMUKA
121 WNuepunaneHpie  cuctemsl  orcué€ra. [lepBwlid  3aKOH

Herorona. IlpuHiun otHocuTensHOCTH ['anunes

1.2.2

Macca tena. IIIoTHOCTE BeliecTBa:




A

1.2.3

Cuna. [IpuHIMnI cynepro3uuy CUL:

- - -

FpaBHOAeﬁCTB = Fl + FZ +...

paBHOJEHCTB




Bropoii 3akon HetoTona: nns matepuanbHoit Touku B UCO

-
-

Fi =ma

1.2.4




Ap = FAt
A
p
F
At
npu
F = const
F
const
-— 8
F, Fy
195 Tperuii 3akoH HproTOHA /111 MaTepUaibHbIX TOYEK:
Fi; = —Fy
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21

1.2.6

3akoH BCCMUPHOT'O TATOTCHUA: CHUJIbI NPUTKCHUA MCKIAY

TOYEYHBIMHA MacCaMy paBHbI
mim;
R2

F=G




Cuita TSKECTH. ]_[eHTp TSDKECTH Tejla. 3aBUCHMOCTE CHJIBI

TSDKECTH OT BBICOTBI h Haa MOBCPXHOCTBIO IIJIAHCTHI

paguycom RO:
_ GMm
"= R + )2

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuia Tpenusi. Cyxoe TpeHue.
Cuiia TpeHus CKOJIbKEHUS:
F;‘p = uN
F
P
UN
1.2.8
Cuna TpeHus moKos:
Ep, < uN

™

IA




Koadduument rpenns

[aBiienue:
N
P=7s
S
1.2.9
F
is
1.3 CTATHUKA
i
F
MOMEHT CHITBI OTHOCUTEIHFHO OCH BpPAIICHUS:
M| = Fl, rae | — meyo cuisl
F
1.3.1
F
OTHOCHUTEJIIBHO  OCH, Tmpoxojsmeid dyepe3 Touky O
NEPIEHAUKYIIIPHO PUCYHKY
1.3.2 Lentp macc tena. LleHTp Macc cucteMbl MaTepUaIbHBIX




TOYCK:




B o1HOpOAHOM TTOJIE TSXKECTH

(g = const)




const)
LOCHTP MACC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBHoBecust TBEpaoro tena B UCO:

[My+M,+...=0

1.3.3 - -
|E+Fy+...=0
H#HHParf#H
3axoH Ilackamns
1.34
JlaBnenue B xKuAKOCTH, nokoseiics B UCO:
P = Do + pgh
Hit#Par#t | P
1.35
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITECH
F
HHHPar##H
1.3.6

Apx




BBITCCH

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

YcaoBue nmiaBaHus Tel

14

3AKOHbI COXPAHEHN A B MEXAHUKE

HEHParH##
141

NMnynbsc MmaTepuabHOM TOUKHU:

p=mv




NMmnynec cuctemsl Tei:

- - -

p=pt+p+..

HEHParH### 1
1.4.2




HEHParH###
1.4.3

3aKOH U3MEHEHUSI U COXPAHEHUS UMITYJIbCA!
B CO

- -

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




1BHEIIH

At

2BHEIIH

At

B UCO , eciin




A(

, €CITH

- -

FlBHeI.L[H + FZBHemH+- v




1BHEITH

2BHETH

PeakTuBHOE JBMXXEHUE

F
‘:\‘;‘%(x‘

HHPar##H
14.4 PaGota cuiisl Ha MaJIOM TIEPEMEIICHNH:
A= |}':||J.f| -cos au=F, - Ax
«
1.4.5 0}

MOIIIHOCTh CUJIIBI:

€CJIN 32 BpeMsI




At

At

pa60Ta CHJIbI UBMEHACTCA Ha , TO MOIIIHOCTH CHJIbI

A4
p=="
At o

=F-p-cosn

1.4.6

Kunernueckas OHEpIUiA MaTCpI/IaJ'II)HOI\/'I TOYKU:

KHH

mv

2m

_mv
2

EK]/IH -

2 pZ

=2m




3aK0H U3MEHEHUS KHHETHYECKOM OHCPIun CUCTEMBI

MatepuanbHblix Touek: B UCO AExkun = A1 + A2 + ...

1.4.7

HOTCHHI/IaJ'IBHaH OHEPIUs:

JUIA IIOTCHIIUAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

12

1moTeHIy

2IOTEHI]

AE

TIOTCHI]




[TorenumanpHas YHEPTUs MAaTEPUATIbHON TOYKH B
OJIHOPOJHOM II0JI€ TSKECTH:

EHOTeHu =mg h

E
IIOTCHI]
mgh
[lorennmanpHast SHEPTHS YIPYTro AeHOPMUPOBAHHOTO
TCiaa.
5 kx?
noTeHL, — 2
E
IIOTCHI|
2

kx




1.4.8

3aKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ BHGPFHH:
Euex = Exun + Enorerm,
B ITCO AE,ex = Agcex senoresn. cans
B IICO AE, . = 0, eCIH Azcex menoresn cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

lapmoHnveckue  KoineOaHHS ~ MaTepUAIBHOH  TOYKH.
Ammmityna u dasa  konebanuil. Kunemarnyeckoe
OITCaHUE:

x(f) = Asin| @t +o, ).

v (5 =x.

a(=(v,),=—a'x =a +0'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.
JlnHaMHUYecKoe OIUCaHUE:

ma, = —kx,
X

ma

—kx,
rac

k=mw

ma

. OTO 3HAYHUT, 4TO
E, = —kx.




—kx.

OHepreTuyeckoe OIHCaHKE (3axkoH COXpaHEHHUs

MEXaHUYECKOI HepTun):

CBs13p aMIUIUTYZIbl KOJIEOAHUM CMEIIEHHs] MaTepHalIbHOM
TOYKH C aMIUIUTyJaMH KojiebaHuil e€ CKOpoCcTH U

YCKOPEHHUSL:

Upe =04, @ =04

[lepuon u yactoTta KoyieOaHMii:

Hepnoz[ MaJbIX CBO60,[[HHX KoJIeOaHMH MaTEeMaTHYECKOIO

MagTHHUKA:
15.2 i
IF=2m |—
g
[Tepron cBOOOIHBIX KOeOaHUHN MPYKUHHOTO MAasITHUKA!
m
T=2m ?
Breinyxkaennsle  konebanus. Pesonanc. Pe3onaHcHas
153
KpHuBast
[lomepeunble ¥ OPONOJBHBIE  BOJHBI. CxkopocTb
pacrpoCTpaHEeHUS U JJIMHA BOJIHBI:
154

v
A=vT =—
v




Hutepdepennius u qudpakius BOJIH

1.55 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ©OU3UKA
Monenu CTpOeHUSI Ta30B, KXUAKOCTEH ¥ TBEPABIX TEIL
[Tycts TepmoauHamMuueckasi cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTU4IeCcTBO BEIIeCcTBa
N m
TN e
\'
211 -




rac

N
A
— 4HcI0 ABOTaapo, m — Macca CUCTEMBI (Tena),
u

u

— MOJISIpHAsI Macca BelecTBa
2.1.2 TennoBoe ABMKEHHE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BzanMmoneiicTBHe yacTHI] BEECTBA
214 Huddysus. bBpoyHoBckoe ABUKEHHE
2.15 Mogens uneanbaoro raza B MKT

216 CBsi3p MEXKIy JaBICHUEM U CpeAHEHd KHHETHYECKOU
SHEPrued  INOCTYNATEIbHOrO  TEIUIOBOIO  JBHXKEHUSA




MOJIEKYJI UJIeadbHOTOo ra3a (ocHoBHOE ypaBHeHue MKT):

-

1 = 2 (mp?) 2. —
p=-maw =—-n-| —|=—MN-&,.
3 3002 3 '

rae m0 — Macca OJTHOM MOJIEKYJIbI,
N

Tl:v

- KOHIICHTPALIHS MOJIEKYJI

2.1.7 AoOcomoTHas Temmiepatypa: T =t +273K
Cesi3p TeMmriepaTypbl Ta3a €O CpeaHed KHUHETHYECKOM
SHEpPTrHe MOCTYNaTeNbHOTO TEIUIOBOIO JIBUJKEHUSI €ro
MOJIEKYJIL:
& =|—— | ==kT
L2 2
2.19 VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMHKE:




(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH

VpaeHeHnle Menzgeneepa — KnaneiipoHa (mpHme
3alcH):

oV =""RT =vRT = NkT, p=PRL
t t

BripaxkeHHe 114 BHYTPeHHeIl 3HEPTHH 0IHOATOMHC
raza (IpHIMeHIMEle (QOPMET 3aIIICH )

L‘=%vRT_ W_iﬂﬂf_w T = épV

2

2.1.11

3aKkoH I[aJII)TOHa AJI JaBJICHUA CMCCH PAa3pPCIKCHHBIX I'a30B!:

p=p+p+..




2.1.12

W3onporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJieKyJ N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

p
- = t
= cons

T

Y

const

nzobapa (p = const):
v = t
7 = cons

const




I"'paduueckoe npezcTaBieHre U30poLeccoB Ha pV-, PT-u
VT- quarpamMmax.

OO0ObeIMHEHHBINA Ia30BbIIA 3aK0H:
pV

— = const
T

pVv

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HacrpilieHnple M HEHACHIILIEHHBIE Imapkbl. KauecTtBeHHas

3aBUCUMOCTD IIJIOTHOCTU W AABJICHUA HACBIONICHHOI'O IIapa

2113 OT TemmepaTypbl, HX HE3aBHUCHUMOCTh OT 00BEMa
HACBIIICHHOTO Iapa
Bnaxnocts Bo3ayXa.
OTHOCHTENbHAS BIAKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbI].LlHapa(T) B pHacmumapa(T)
¢
2.1.14 =

HachIIIapa




(M

(M

M

M

napa

HacChIIIapa

napa

W3meHeHne arperatHblX COCTOSTHHUM

BCIICCTBA: UCIIAPCHUC

2.1.15

M KOHJICHCAIUS, KUIIEHHUE KU IKOCTH

M3MeHeHne arperatHbiX COCTOSIHUM BEIECTBA: TUIABJICHUE
2.1.16

U KpUCTAJUIM3aLUs
2.1.17 [IpeobpaszoBanue sHepruu B (Ha30BBIX MEPEX0IAX




2.2

TEPMOJVNHAMUKA

221

TeruioBoe paBHOBECHE U TeMIIepaTypa

2.2.2

BuyTpennss sueprus

2.2.3

Tennonepenaya kak cnoco0 M3MEHEHUS BHYTPEHHEH
sHepruu  Oe3  coBepuieHuss  paborel.  KoHBekuus,

TCIIOMPOBOAHOCTD, U3JIYUCHUC

224

KonnuecTBo TEIIOTEL.
VenpHas TEIIOEMKOCTH BEIIECTBA C:
Q = cmAT

CMAT

2.25

VY aenbHas TeruioTa mapooodpaszoBanus L: Q = Lm.
VY nenbHas TerioTa miasiaeHus A Q = Am.

VY nenpHas TemoTa cropanus Torrea q: Q = gm

2.2.6

DOneMeHTapHas paboTa B TEpMOIUHAMHUKE:
A = pAV

pAV

Bbruucnenne pabotel mo rpaduky mnporecca Ha pPV-

TuarpaMMe

2.2.7

[IepBblil 3aKOH TEPMOAVMHAMUKH:

Q12 = AUs3 + Agp = (U — Up) + Ag

12




AU

12

12

(U

12

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




12

12

(U

AU

12

2.2.8

BTOpOfI 3aKOH TCPMOJUHAMUKHU. H606paTI/IMI>IC PO ECChI




[Ipunuune! aeiicTBus Ternobix MamuH. KIT/T:

2.2.9 " T o o
o ZHarp ZHarp ZHarp
MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
T T, T
2.2.10 max N =Ny = — — ] — Zmom
T Ty
VYpaBHeHHE TEIIOBOTO OanaHca:
Q1 +Q; +Q3+...=0
1
+
2
2.2.11
+




OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DnekTpuzanusa Tea W €€ MPOSIBICHUS. DIJICKTPUUYECKHUI
3apsn. JBa Buzaa 3apsana. DJIeMEHTapHBIA 3JIEKTPUUECKUN

3aps. 3aKkoH COXPAHCHUA JICKTPUUCCKOr'o 3apaaa

3.1.2

BsaumopeiictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kymnomna:
B OJJHOPOJHOM BEILIECTBE C TUIIEKTPUUECKON

IIPOHUIACMOCTBIO

F:k|‘?1|'|:7:: 1 _|‘i"1|"?:

g’ 4meg, 17

3.1.3

SHCKTpH‘leCKoe noine. Ero ,HeﬁCTBPIe Ha J3JICKTPHUYCCKHUC

3apsiabl

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

) F

qnpo6m>11?1

MPOOHbIH




Ilone Toueynoro 3apsaga:

q

ET = kr—z
r
k
r
2
q

OIHOPOIHOE TIOJIE:
E = const.




const.

KapTunbl 1uHUN HanpsH>KEHHOCTH ATUX TTOJICH

3.15

IloTeH1IMaIbHOCTD QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh MOTEHIIMATIOB U HANPSIKEHUE:
A1z = q(¢1 — ¢2) = —qAdp = qU.

12

(¢

HOTGHI_[I/IaJ'II)HaSI OHEpPIrud 3apsga B JJIICKTPOCTATHYCCKOM

T10JIC:




—AW

IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:

d,_ﬂ
q

CBs3b HaprDKéHHOCTI/I MOJIsI U pa3HOCTU MOTCHIUAJIOB JIJIsA

OJTHOPOJIHOTO AeKTpocTatuueckoro mois: U = Ed

3.1.6

[IpuHIMI Cynepno3uuy dJIEKTPUUECKUX MOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







[IpoBOIHUKY B 37I€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHUKA
Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MIOBEPXHOCTH MPOBOJHUKA (@ = const
318 JdnexTpuku B AJIEKTPOCTATHYECKOM ToJIe.
JlmsnexkTpudeckasi IPOHULIAEMOCTD BELLECTBA €
Kongencarop. OneKTpoéMKOCTh KOHIEHCATOPA:
q
C=-
U
C
3.1.9
u




eC

DIeKTPOEMKOCTH IIOCKOTO KOHAECHCATOpa:

£gyS
=0 = ¢&Cy

d

&e

3.1.10

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q = q1+q2+...,U1 = Uz :---'Cnapann_C1+C2+-"




Hapat




HOCHGHOB&TCHLHOG COCAMHECHUEC KOHACHCATOPOB:

U=Ui+Uz..,q1=q =..., =—+—+..




oci




3.1.11

9Hepr1/1;1 3apsSPKCHHOI'O KOHJACHCATOpA:

_qU_CUZ_q2
€T 2 2 T 2C

qu




Cu

2C

3.2

3AKOHBI TIOCTOAHHOTI'O TOKA

Cuia Toka:
3.2.1 Ay
IlocTostaHEbIHM TOK: I = const
Jns mocrosiHHOrO TOKA q = It
322 VYcnoBust CylecTBOBaHUS JIEKTPUUECKOTO TOKA.

Hanpsixenne U n OJIC E

3.2.3

3akoH OMa il yyacTKa LeMu:

I_U
R




DNeKTpUYEcKoe

COIIPOTUBJICHHEC.

3aBUCUMOCTD

COIIPOTUBJICHHA OJHOPOAHOI'O ITPOBOJHUKA OT €I0 JJIMHBI U

ceucHHs. Y AeIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R:pg

R
3.2.4 P
S
I
Hctounnku Toka. 3/]C ucTouHnka Toka:
E = ACTOpOHHI/IXCI/UI
q
3.25




A

CTOPOHHHUXCHUIT

BHyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon Oma uig TOMHOW (3aMKHYTOH) 3JIEKTPUYECKOM

uenu: E = IR + Ir, oTkyna

Rr




3.2.7

HapaHJICHLHOC COCAMHCHUC ITPOBOJHUKOB:

I=11+12+.,Ul=U2=.,
1 1

Rnapa}m Rl

napaut

1

+—+..

R,




HOCHeﬂOBaTeHBHOG COCANMHCHHC ITPOBOIHHUKOB:
U=Ul+U2+..,11=12=..,
RHOCJI = R1 + R2+

T1ocx




3.2.8

Rt

Pabora anekrpudeckoro Toka: A = [Ut.
3akoH [[xoynsa — Jlenna:

Q =I*Rt

Ha pesucrope

UZ
R:Q:A:IZRt=1Ut=Ft




3.29

MOH_IHOCTB OJICKTPHUYCCKOI'0 TOKA:

AT |50
TennoBas MOINHOCTB, BEIACIAEMAs Ha pE3UCTOPE:

P=PR=2=1U
R

MoniHocTh HCTOYHHKA TOKA:

3.2.10

CBO6OI[HLIC HOCHUTCIIN QJICKTPHUYCCKUX 3apsAa10B B
IIPpOBOAHHKAX. MexaHnnu3Mbl MMpOBOANMOCTHU TBépIH)IX
MCTAJUIOB, paCTBOPOB U PaCIlJIaBOB 3JICKTPOJMUTOB, I'a30B.

[TonynpoBoaauku. I10ynnpOBOTHUKOBBINA U0/

3.3

MAT'HUTHOE I1OJIE

331

MexaHnnyeckoe B3aUMONECHCTBUE MarHuTOB. MarHutHoe
none. Bekrtop  MarHuTHOM — MHayKumu.  IIpuHnumn

CYNEpIIO3nIUU MarHuTHBIX MOJICH:

- - -

B = Bl +Bz+




Jluann wWHAYKIMKA MarHuTtHOro mnonisa. KapTtuHa nuHui
WHIYKIUU MAardHUTHOI'O OJIA OJIOCOBOTO u

HOI[KOBOO6pa3HOFO IIOCTOAHHBIX MAarHuTOB

OneiT Opcrena. MarHuTHOE 1OJI€ IPOBOJAHHUKA C TOKOM.

KapTI/IHa JIMHUN WHAYKIOUW MArdtuTHOI'O 1OJI JJIIMHHOTO

3.3.2
OpsIMOTO  MPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYILIKU C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYNHA:
F, = IBlsina
3.3.3 A

IBlsino.




, TJIe 0. — yroJI MEXKly HalIPaBJICHUEM IIPOBOJHUKA U BEKTOPOM

>

B

3.34

Cuna JlopeHuia, e€ HanpaBJIE€HUE U BEIUYUHA:

Fnop =1 q | vBsina

Jlop

| gl vBsina
1€ 0. — YTOJl MEX]ly BEKTOpaMu

-

v

1

. HBI/I)KCHI/IG 3ap$I)KeHHOI71 YaCTulbl B OJHOPOJHOM MAarHuTHOM

I10JIE




3.4

OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEeKTOpa MarHUTHOM UHAYKLIMU:
® = B,S = BScosa

D
B
n
3.4.1
S
BScosa
3.4.2 SABnenue snekTpoMariuTHOM UHAYKIMHU. DC nHayknuu
3aKOH ANeKTpoMarHuTHOM nHAyKuu Dapases:
AD
At Af—30
Q'I
3.4.4 O/1C uHAYKIMU B IPSIMOM ITPOBOAHMKE JITTMHOM |,

ABUIKYIHIEMCS CO CKOPOCTBIO

v




(;LZ)

)

B OJJTHOPOJIHOM MarHUTHOM IMoJje B:
| E; |I= Blvcosa

Blvcosa

, TIIe 0. — YyTOJI MEXy BEKTOpoM B 1 Hopmalibro

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BEKTOPEBI




; €CITH

lnv

1




TO

| E; |= Blv
| E
i
Blv
345 [IpaBuso Jlenia
NHAyKTUBHOCTS:
L - D
Iy
L
|
3.4.6
)
,umm @ = LI
Camounnyknus. IJIC caMOMHIYKITUH:
A
5T EL —
—0
3.4.7 DHeprus MarHUTHOTO MOJISl KaTYUIKU C TOKOM:




LI

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

KonebarenbHbiil koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B U€ATbHOM K0JIe0aTETbHOM KOHTYpE:
[4(1) =Guussin( o +,)

]fffﬁ] =, = O, €08( 0t + @y ) = I cos(cat + )
®opmyna Tomcona:

T =2nVLC




2

LC

, OTKyz1a

2

LC




CBs13p aMIUIMTYZABI 3apsiia KOHJIEHCAaTopa C aMIUIUTYIOU
CHJIBI TOKa IpU  CBOOOJHBIX  BJIEKTPOMArHUTHBIX

KoJIe0aHUAX B UJICATTbHOM K0JIeOaTeIbHOM KOHTYpE:

T =~

£}

3aK0H COXpaHEHUs SHEPTrUU B HJICATHBHOM KOJIeOATEIHHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHbIE 27IeKTpOMarHuTHbIE KoseOanus. Pezonanc
Ilepemennbiii  TOK.  IlpomsBomcTtBO,  mepemada u
MOTPeOJICHNE IIEKTPUICCKON YHEPTHH
> cu® LI _cU’_ LI’
+ = e = e — const.
2 2 2 2
CgoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. Bzaumuas
OpHUCHTAIMSI BEKTOPOB B JJEKTPOMArHUTHOW BOJIHE B
BaKyyMe:
E1Blc
E
3.55
1
B
1




356 [lIxana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITUKA
361 [IpsimoniiHENiHOE pacnpoOCTpaHEHHE CBETa B OJHOPOJIHOM
cpene. Toueunslil uctoyHuk. JIyd cera
3aKOHBI OTPAXKEHHUSI CBETA.
a=p
a
3.6.2
alp
7727 AT TT
3.6.3 ITocTpoenne n3o0pakeHHi B IIIOCKOM 3epKalie
3aKOHbBI IPEJIOMJICHUS CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
n
1
3.6.4
sino.
n
2




sinp.

AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:

Cc
Nasc = ;

n
abc
\Y
(o
OTHOCI/ITCJ'ILHBII‘/’I IMMOKAa3aTeCJib IMPCIIOMIICHUA!
n, mM
Norw ==
1 V2
n

OTH




XoJ 1y4deit B Ipu3Me.
VI =Vy, Mk =Tk

CoOTHOIIIEHHE YacTOT M COOTHOIIECHHE JJIMH BOJIH IIpH




nepexoac MOHOXPOMATHYCCKOI'O0 CBCTAa YCPE3 TIpaHULlY

paszena AByX ONTHYECKUX CPE/I:

ny<n, n,

oy o
[TonHOE BHYTpEHHEE OTpAKEHUE.
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Coluparoniue ¥ pacceuBaroniue JUH3bL. TOHKas JIMH3A.

q)OKy'CHOG PACCTOSAHUC U OIITUYCCKAs CHJia TOHKOM JIMH3HI:

1
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®opmyiia TOHKOH JIMH3bI:
1 4 1 1
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YBenuueHue, JaBaeMoe JTUH30M:
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B ciydae pacceuBaromiei JIMH3bL:
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Xoz nyda, IpOLIEIIIEro JUH3Y M0/ IPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckoi ocu. IloctpoeHue nzo0paxeHui
TOYKH U OTPE3Ka MPSIMON B COOMPAIOIINX M PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doroamnmapaT Kak onthueckuit mpubop. [maz  kak

OIITHYCCKAasa CUCTCEMA

3.6.

Wntepdepennuss  cBera.  KorepeHTHbIE — MCTOYHHKH.
VYcnoBust HaOMIOAECHUS MAaKCUMyMOB M MHHMMYMOB B
MHTEPPEPEHIIMOHHON KapTHMHE OT JABYX CHH(a3HbIX

KOTCPCHTHBIX UCTOYHUKOB:

MAaKCIIMYMEI — A=2m ; m=0,£1,£2.£3, .,

v
MITHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2. +3__

e

3.6.11

Hudpakius cseta. udpaxkinuoHHas peméTka. YclioBue
HAOIOZCHUS TJaBHBIX MaKCUMYMOB MpPH HOPMaJbHOM
MaaCHUHU MOHOXPOMATHYECKOI'O CBETA C ,I[J'II/IHOI\/II BOJIHBI A

Ha peméTKy ¢ nepuojom d:

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

dsing




3.6.12 Hucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
411 I'unore3za M. [lnanka o kBantax. ®opmyna [Inanka: E = hv
®ortonbl. JHeprus GoToHa:
E=m="Cc
=hv=—=pc
4.1.2 E
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Wmnynbce ¢porona:

pe]

hv




413 ®oroaddexr. Ombitet AL CroneroBa.  3aKoHBI
o dotorddekra
Ypasaenue Ditaiteiina 11st porodaddexra:
Eporona = ABBIXOJA + Eiyumax,
¢dorona
4.1.4 -
ABbIxO/1a
+

KHHMax

rae,
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hc

BBIXOJIA

Kp

E¢>0T0Ha =hv = 7:
hc
ABbeoga = hv}(p = /1_
Kp
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4.1.5

JlaBieHue cBeTa.
JlaBneHue  cBera  Ha  TOJIHOCTBIO  OTPAXKAIOUIYIO
MOBEPXHOCTh U HAa  MOJHOCThIO  TOIJIOMIAIOIIYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

HnaHeTapHa;I MOJCJIb aTOMa

4.2.2

[Tocrymnarer bopa. U3nmydenue u nmoriomeHue GOTOHOB TpH
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS PHEPTUH HA JPYTOil:

hv, = he =|E,-E

mr -
Ymm
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4.2.3

JInnenyaThle CIIEKTPBI.

CHCKTp ypOBHGfI OHEPIrur aToMa BOAOpOJa:

E

"

_ —13,63B
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, =123 _.
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4.3

OU3NKA ATOMHOI'O APA

43.1

Hyknonnas mozens siapa ['eiizenGepra — MBanenko. 3apsia

anpa. MaccoBoe uuciio sijpa. M3otormnsl

4.3.2

PagnoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
7 X—7 Y+ He

bera-pacnan.




DneKTpOHHBIN B-pacnan:

A A 0 -
X7 Y + je+v,
[TosutponHsIit B-pacnan;
A A 0=, .,
XY + e+ vV,

l'amma-uznydenue

4.3.3

3aKoH paauoOaKTUBHOI'O paciaga:

-t

N(t) = Ny % 2T

N()

[Iycth m — Macca pagroakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




434 Snepubie peakuuu. JleneHue u CUHTE3 A1€p




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka; 10 knace. yrnmyonennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIMOHEPHOE 00IIECTBO
«M3narensctBo «IIpocBemenue»

» ®usuka; 11 kmace. yrinyonennoe ooyuenne Kacosinos B.A. ObmiectBo ¢
OTpaHUYECHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIHOHEpHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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