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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm QenepanbHOi paboueil mporpammbl BocnuTanus W Konmenuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COAEPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEIBHOCTh U3YUYECHHSI TEM U Pa3/EJIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHUE YCIOBUU IS
MPOSIBIICHUS] CBOMX MHTEIJIEKTYaldbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI Jii MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke OmnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJIbTaTaM OOyYaroIIiuXcs, OCBOUBIIHMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIHTATHI IO T0/1aM 00yUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUYUTENMAMU (PU3UKH JIJIs1 COCTABJICHHSI CBOMX Pab0YHMX MPOrpamMMm.

[TporpaMma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHUEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHsI HOBBIX MAaTepuajioB C 33a/laHHbIMM CBOWcCTBaMH. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (u3uku Ha ypoBHE CpeIHEro o0IIero 00pa30BaHUs MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

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

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

Hoesa zymanumapuzayuu. EE peanuzanys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

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

Hoea 3Ixonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacCHOCTH.

OcBoeHue coaep:kaHus MPorpaMMsbl 1Mo (PU3MKe JOJKHO OBITh MOCTPOEHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporiecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YYCHUUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
UHTETpamus pabdoT MpakTUKymMa B CHUCTeMY JabOpaTOpHBIX paboOT, KOTOpbHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpaKTUKyMa Mpe/CTaBlIeHa €IWHBIM TepeuHeM. Bridop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAaHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipum sTomM obecneunBaercs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11t pacuE€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUPYs MPUMEHEHHUE 3HAHHUM U3 Pa3HbIX pa3ienioB. /(s kayecTBEHHBIX 3aaa4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
buznyecKoil MOAeN AJis CUTYallu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOCCIECUCHHIO y4eOHOTO Tpolecca Kype (U3UKUA YTiTyOJIEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIero 00pa3oBaHUs JOJIKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHS YyKa3aHHBIX B IporpaMMme II0
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpalMoHHOEe  000OpyAoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (GU3MKE KIOYEBbIX JIEMOHCTpalui st
WCCJICMOBAHMSI  WM3Y4YaeMbIX  SIBIEHHA ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

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

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

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpMHpPOBaHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOLIUM SIBICHUSM;

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

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIIOJIb30BAHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

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

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

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

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
dbu3nyeCcCKnX SIBICHUNA B TPUPOAE U JUIsI NMPUHATHS TPAKTHUECKUX PEUICHHN B
MMOBCEIHEBHOM KU3HHU;

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

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

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

HEJIEBBIE OPUEHTHUPBI IPOI'PAMMBI

Pabouass mporpamma mo Qusuke cocTaBieHa ¢ y4ETOM pabodeil mporpammbl
Bocriutanuss MbOY COII Ne56 ropoma KupoBa B COOTBETCTBUH C LENEBBIMU
OpHUEHTUpaMU, HanpasieHHbIMH Ha peanu3anuo OI'OC COO.



COAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

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

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

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANPSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

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

[lepemenienne, CKOpOCTb (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTHU MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBuKeHWe. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

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

[TpeoOpa3oBanre ABMKEHUN C UCTIOIB30BAaHUEM MEXaHU3MOB.

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

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO aJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

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

W3yueHue NBHKEHHS Tella MO OKPYXHOCTH C IOCTOSIHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[lepBbii 3akoH Hprotona. MuepumanbHbie cuctemsl oTcyéra. [IpmHIMD
oTHOcuTeNnbHOCTH ['anmunes. HemHepruanbHble CHUCTEMBI OTCU€Ta (ONpENETIECHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJIHOTO MaJleHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckod MmUpoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIApOB Pa3HOM MacChl € OJAWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIMX B PE3YJIbTAaTE B3aUMOIECUCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACHCTBYIONICH CUJI MIPU JIBMKEHUHU OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpPMAIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBS3aHHBIX HHUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

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

HccnenoBanue nBrXEHUS Opycka MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxxeHue cHl, IPUIOKEHHBIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO MIOMAAb ONOPBHI.

Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM IpaBUTALMOHHOM mone. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenne pabOThl CHIIBI TPEHHUS TPH JABMXKCHUM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsipHO-KuHeTndeckol teopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBWXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozeneil. Macca u  pasmepbl Mosekya (atomoB). KonuyecTBO BeriecTBa.
[ToctrostnHass ABorapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon [lanbrona. M3ompornecchl B
UJcabHOM Tra3e C TMOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

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

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u rcciieqoBaHuE U30IMPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPaKmMuKym.

HccnenoBanre Tporiecca YCTAHOBJIICHUSI TEIUIOBOTO PABHOBECUSI TPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue n306apHOTO Mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUS BEIMYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmonuHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXX€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo TtemnotTel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r konuuecTBa TEMIOTHI Inpu Temonepenade. Ilonarue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

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

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

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

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

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJI0OB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éewyecmea. Pazoevie nepexoowl.

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

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMITEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBieHne M KpucTau3anus. YJelbHas TEIIoTa IUIaBJICHUS.
CyO6numariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
pacipenue. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J[apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlarutaca.

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

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3MmepeHre cuiibl TOBEPXHOCTHOTO HATSKEHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSBICHUS. JJEKTpUuueckui 3apsan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

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

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMepHO 3apspkeHHON cdephl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOTO0 KOHAEHCAToOpa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTpOCTaTUYECKAA 3aIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

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



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS I pE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne IJC. KopoTkoe 3aMbIkaHHE TalbBAHHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

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

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

HccnenoBanrie 3aBUCUMOCTH TOJIE3HONM MOLIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ pazniuunsix cpeoax.

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



DOneKkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onektponus. 3akoHsl Dapajies A AJAEKTPOIN3A.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznmuyHple TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MNPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBas 1adopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTophl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CII0KEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, [IOBEPXHOCTHOE HATSHKEHUE U KalIWJUIPHBIC SBJICHUS B IIPUPOJE,
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYIL,
MOJIb BEILECTBA, MOJISIpHAs Macca, II0Jy4YeHUE HAaHOMATEPHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ira30B, KUIAKUE KPUCTAIUIbL, dJICKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNB30BAHHMEM MEXaHH3MOB,
Y4€T CYXOro M OKHUIAKOIO TPEHMS B TEXHUKE, CTATUYECKUE KOHCTPYKLHUHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIULMOHEP, TEXHOJOTUU
IIOJIy4YE€HHUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsAHbIE JAMIIbl, TOJIYIIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. daekTpoauHamMuka.

Tema 4. Maznummnoe noge.

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

MarnutHoe 1noJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarnuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- 1 AMaMarHeTUKH.



TexHuyeckue YCTpOHMCTBA M TEXHOJOTHYECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

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

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

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuMM Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMH TEJ MPU ABMKEHUH B MAarHUTHOM T10JIE
3eMJIu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

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



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne NHIYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

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

Amvmntyaa U ¢asza konebanui. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3atyxaronux Kojebanusx. BeiHyKaeHHbIe KoneOanus. Pe3onaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyieOaHUM Tpy3a HAa MACCHUBHOM MpYKHUHE C IENbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOTHBIX KOJEOAHUI HHUTSHOTO U MPYXUHHOTO
MasTHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHoM KoisiebatenbHOM KoHType. Popmyna Tomcona. Csi3b aMILIUTY/bI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS NpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyXI€HHbIE CUHYCOUIaIbHbIE KOJICOaHUS!.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mogenb TUHUH 3IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

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

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, WHTep]epeHIus u
U pakius.

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

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEeKTPOMarHuTHOE 3arpsi3HEHUE OKPY KaroIIel Cpeibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Hemoncmpayuu.

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHHPAKPaACHOTO U YIbTPAhHUOIETOBOTO U3ITyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHENHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
nperaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus. [I0CTOSHCTBO 4acTOTBI
CBETAa M COOTHOIICHUE JUJIMH BOJH IPU NEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TomHOe BHyTpeHHee oTpaxkeHue. [IpenenpHblii yroy MmoJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

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

OnTtuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onruyeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

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

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoOHHON pEIETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

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

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubpl  OPUMEHMMOCTM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

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



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akoHsl (hoTodddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJTHOBOU Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

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

Hemoncmpauuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

UccnenoBanne ¢poTope3nucropa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

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

Tema 2. @u3zuxka amoma.

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

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0/ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMITBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaj. ['amMma-u3imydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3nydyenus. Jlozumerpusi.

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

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

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

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

HccnenoBanue paanoakTUBHOTO ()OHA C MCIOJIB30BaHUEM JO3UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

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

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

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk sHeprun CoJiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUU U 3BOIonMU CoJiHIIA U
3BE3/1. DTalbl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00uma. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPHIIOKESHHUH /I ONpeIeNieHUs MOJI0KEeHNs HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

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

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o006menne U cucTeMaTH3aus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUECKOH cpepax AEsITENbHOCTH YeJIOBEKa, POJib U MECTO (DHU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, posib HU3MIECKON Teopruu B OPMUPOBAHUU MPEICTABICHUN
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBA3E€M C KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, OSKCHEPUMEHT, MOJEIHUPOBAHUE, MOJIEIb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMH HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JNBW)KCHUS B JKUBOW MPUPOAE, ODKOJOTMYECKHME PHUCKUM TMpPU TPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHajus.

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

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JHArHOCTUKAa B TEXHUKE,



MPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UIMH  OOYyYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LICHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlIE€HWH B  00Opa30BaTEIbHOM
OpraHu3aluu;

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

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHHUSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp OynyIiel npodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

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

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

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

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

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpEAEATh eI AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

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

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

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbBHOCTH B 00NacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPU CO3JaHMM Y4eOHBIX MPOEKTOB B 00IacTU
bu3uKy;

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

aHaAJIM3UPOBaTh MOJYYEHHbIE B XOJ€ PEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

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

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYILECTBIISITH ITOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJII0JICHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3Ha4yeHHs WHGOpPMAlMU M LEJNEBOW ayJUTOPHH, BBIOMpAs
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUYHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyalluid M CMSr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)/10T0 WeHa KOJIIIEKTHBA;

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

OLICHMBATh Ka4eCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISATh TO3UTUBHOE CTPATETUYECKOE IIOBEIECHUE B pPa3IMUHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

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

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro MpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKM, TOCTOSHHO TMOBBINIATH CBOM OOpPa30BATENbHBIM U KYJIBTYpPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

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

COBEPIIICHCTBYETCS OMOIMOHATBHBIN WHTEIUICKT, MIPEITOJIAT A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BHICTPAWBATh
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemaTh KOH(MIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI



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

NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIuH  (QU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMa OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHMYECKHE MPOLECCHl U SIBJICHMS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OpMYJibl KUHEMAaTHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHbI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW JHEpruu,
YCJIOBHSI pPAaBHOBECHS TBEPAOrO TeEla), MPU OSTOM HCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anuses, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsIpHOW GU3UKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TEMIEpaTypod, YpaBHEHUE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA Menneneesa—KiranenpoHa,

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

ONHCHIBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, HCIOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CUja YNPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy MpPYKUHbBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HIealbHOro Trasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTATUYECKOIO MOJH,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HAPABJIEHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPe3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEPEHUS, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IOJ[yuYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IPEaIOKEHHOU
TUIIOTE3BI;

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

pemiaTh pacy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAHUM MAaTEMaTHYECKHX METOA0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HAaHUM U3 IpyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPON3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM [JI TIOMCKa, MepepadOTKU U TpPEeAbsSBICHUA Y4eOHOU H
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

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

paboTaTh B Tpylle C MCIOJIHEHUEM pa3IMYHbIX COIMAIbHBIX pOJIEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITS MOTUBAIMIO K OyayImiel mpohecCHOHaTbHON AEITeTbHOCTH IO
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeI0BeKa, POjib U MECTO
¢u3MKN B COBPEMEHHOW HAay4HOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (YHKIMA (PU3NYECKOW Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHHWYECKUE KOJeOaHUs, MaTeMaTHIECKII MasTHUK,
UJCTbHBIA TPYKUHHBIA MAaSTHUK, TAPMOHUYECKHE BOJIHBI, HICATbHBIN
KOJIe0aTeNbHbBIN KOHTYD, TOHKAas TUH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTh UCHIOJIB30BAHMUS YACTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€MM CO CKOPOCTBIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SABJICHUS, UCTIOJb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
pPalnOaKTHBHOTO pacraja);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYIIAS CHJIA, WHIYKLIMS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJAa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUS  (PU3UYECKHX  SBIICHUM:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Judpakuus, JIUCIEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue saep, (pu3udeckre TPHUHIUIBI CHEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

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

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

MPUMEHSITh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIICTIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3bI;

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

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3MYEeCKO MOJEIbI0: HAa OCHOBAaHWM aHalu3a YCIOBUS BbIOMPATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAHUH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCyKIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

OPUBOJUTH MPUMEPHl BKIAJa POCCHUMCKMX W 3apyOekKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIN3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TMPOIECCAMHU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, A TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ WH(pOpMaIe PU3NIECKOTo
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

POSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEIFHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyIIlEe C HCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYALMIX, aJ€KBAaTHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBbI;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE BocnurareabHblii
Ne HaumeHoBaHue pa3iesioB U (undposbie) MOTEeHHAJ
n/n | TeM MporpamMmbl Bcero Kontpoarueie  Mpakrueckue o0pa3oBaTte/ibHbIE pasaesia/TeMbl
padoThI padoThI
pecypcsbl
Pasnea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI
noOyXJIeHHE
00yyYarommxcs K
COOJIIOIEHUIO Ha
ypoKe
OOIIETPUHATHIX
HOpPM  TIOBEJICHHS,
11 Hayunsblii MeTO1 TO3HAHUS 6 bubnnorexa [JOK MpaBuil  OOIIEHUS
IIPUPOJBI https://m.edsoo.ru/f16b68d7 CO CTapIIMMH H
CBEPCTHUKAMH,
MIPUHIIUIIOB
yueOHOi
JUCHUTUINHBI u
CcaMOOpraHu3allHy;
Hroro no pazneny 6
Paznen 2. MEXAHUKA
MIPUBJICUCHUE
bubnuotexa [JOK BHUMAaHHUs
2.1 Kunemaruxa 10 1 https://m.edso0o.ru/f16b68d7 oOyvaromuxcs K

HEHHOCTHOMY



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

aCTICKTY
M3y4aeMbIX Ha
ypOKax  SIBJICHHH,
OpraHm3anus  ux
paboThI c
IIOJIy4aeMOM Ha
YpPOKE  COLUAIBHO
3HAYUMOMN
nHpopMauei—
WHUIUUPOBAHUE €¢
oOCyXKIeHHUs,
BBICKa3bIBaHUS
o0yYaromuMucs
CBOETO MHEHHS IO
ee MIOBO.Y,
BBIPAOOTKH CBOETO
K HEl OTHOIIICHHUS,

2.2

JluHaMuka

10

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

UCIIONIb30BaHUE
BOCIIUTATCJIIBHBIX
BO3MOKHOCTEHN
COZIepIKaHUs
y4eOHOro npeaMeTa
qyepes
JI€MOHCTpPAIIHIO
o0yJarommmMes
IPUMEPOB
OTBCTCTBCHHOTIO,
Tpak TaHCKOTO
MOBEICHUS,



https://m.edsoo.ru/f16b68d7

MIPOSIBIICHHUS
YeJIOBEKOIIOOHNS U
T00pOCEPICIHOCTH,
yepes moxoop
COOTBETCTBYIOIIHUX
TEKCTOB JUIST
YTEHHUS, 3aJa4 s
pelIeHus,
IPOOJIEMHBIX
CUTyaluiu st
00CyXIeHHUS B
KJ1acce;

2.3

Craruka TBEpIOTO TEa

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

IpUMEHEHHE Ha
YpOKe
MHTEPAKTHBHBIX
bopm paboTHI
00yYarommxcsi:
MHTEJUICKTYaJ bHBIX
urp,
CTUMYITUPYIOLIHX
MO03HABATEIFHYIO
MOTHBAIHIO;
JIMCKYCCUH,
KOTOpBIE JaroT
y4almmMcst
BO3MO)XHOCTb
MpUOOPECTH  OTMBIT
BEJICHUS
KOHCTPYKTHBHOTO



https://m.edsoo.ru/f16b68d7

3aKOHBI COXpAaHEHUS B 10 1 bubmuoreka [IOK

24
MeXaHUKe https://m.edsoo.ru/f16b68d7

JaJIora;

rpynmnoBoil paboTbl
uma  paboTel B
napax, KOTOpBIE
y4yar IIKOJIbHUKOB
KOMaHIHOU paboTe
U B3aUMOJEHCTBUIO
C ApyTuMU JE€ThMU,

BKJIIOUEHHUE B YPOK
WUTPOBBIX BUOB
NEeSITeTbHOCTH,
KOTOPBIE TTIOMOTAIOT
MOICPKATh
MOTHBAIIHIO JIeTEH K
MOJTYYEHUIO 3HAHUH,
HaTaKUBaHUIO
MO3UTUBHBIX
MEXKIMYHOCTHBIX
OTHOIIICHUI B
KJIacce, TOMOTaloT
YCTaHOBJICHUIO
n00posKenaTeaIbHON
aTMoc(hepsl BO BpeMst

ypoKa;

Hroro mo pazueny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

bubmmorekxa [IOK

3.1 Ocroset 15 1 https://m.edso00.ru/f16b68d7

OpraHu3aIus



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

MOJIEKYJIIPHOKMHETUYECKOMN
TEOPUHU

medcrBa
MOTHUBUPOBAHHBIX U
3pPYAUPOBAHHBIX
yYanuxcst HaJl ux
HEYCIEeBAIOIINMU
OJHOKJIACCHHUKAMHU,
JIaroIIero
ITKOJIBHUKAM
COIIMAJIBHO
3HAYNMBIH ONBIT
COTpY/AHHYECTBA U
B3aMMHOM ITOMOIIIY;

3.2

Tepmonunamuka. TeroBbie
MAaIlInHEI

20

bu6nmorexa LIOK
https://m.edsoo.ru/f16b68d7

WHUIIMAPOBAHUE U
MOJIICPIKKA
UCCIIEIOBATEIbCKON
JeSTeNbHOCTH
IIKOJIbHUKOB B
paMKax peainzalnuu
UM HHIUBHTY aJTbHBIX
Y TPYTITOBBIX
MCCIIETIOBATEIBCKUX
MIPOEKTOB, YTO JaCT
yYeHUKaM
BO3MOKHOCTh
proOpecTH HaBbIK
CaMOCTOSITENTEHOTO
pereHus
TEOPETUYECKOMN
po0JIEMBbI, HaBBIK
TCHEPHUPOBAHUS U



https://m.edsoo.ru/f16b68d7

3.3

ArperatHbie COCTOSIHUS
BemlecTBa. Pa3oBbie
MEePEXOIbI

14

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

odopmiteHus
COOCTBEHHBIX HEH,
HaBBIK
YBaXHUTEILHOTO
OTHOIIICHHUS K YyKUM
UJICM,

0 OpMIICHHBIM B
paboTtax npyrux
HCCIICIOBaTEIICH,
HaBBIK ITyOJIHMYHOTO
BBICTYIUICHHS TIEPE]
ayIUTOpUEH,
apryMEHTHPOBaHUS U
OTCTaMBaHUs CBOEH
TOYKH 3PCHHUS

noOyXJieHHe
oOyJarommxcst K
COONIONICHUIO  Ha
ypoke
OOIIETPUHSATHIX
HOPM  TTOBEICHHUS,
MpaBuil  OOIIEHUS
CO CTapmIUMH U
CBEPCTHHKAMH,
MIPUHITUTIOB
yueOHOi
JUCIUATUTAHBI u
CaMOOpraHU3aI|H;



https://m.edsoo.ru/f16b68d7
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Pasnea 4. JIEKTPOJUHAMUKA

4.1

4.2

DIIEKTPUYECKOE TT0JIE 24

IIoCTOSTHHBIN 3JIEKTPUYECKUI
TOK

24

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

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

MIPUBJICYCHUC
BHUMaHUS
oOyJarommxcst K
LIEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YpOKax  SIBJICHHH,
OpraHm3ammsi  ux
paboThI c
IIOJIy4aeMOM Ha
ypOKE  COLHUaIbHO
3HAYUMOM
nHpopmaren—
WHUIUUPOBAHUE €€
oOcyX1eHusl,
BBICKA3bIBAHUS
00y4aroImMMHCs
CBOCTO MHEHHS 10
ee MOBOAY,
BBIpAOOTKH CBOETO
K Hel OTHOIIICHUS;

UCIIOJIb30BaHKE
BOCITUTATEIBHBIX
BO3MOXHOCTEHN
ConepKaHus
yueOHOro npeamera



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

qyepes
JI€MOHCTpALHIO
00yJarommumMcst
IPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBE/ICHUS,
MIPOSIBIICHHUS
YEJIOBEKOIIOONST |
100pOCEPIEIHOCTH,
yepes moxoop
COOTBETCTBYIOLIUX
TEKCTOB TUIS
YTeHUS, 3a7a4d Ul
pelIeHuUs,
IPOOJIEMHBIX
CUTyalui TS
00CYXIeHHS B
KJIacce;

4.3

Toxku B Pa3JIMIHBIX Cpeaax

but6mmorekxa [IOK
https://m.edsoo.ru/f16b68d7

IIPUMEHEHUE Ha
ypOKe
HHTCPAKTUBHBIX
bopm paboTsI
00yYaroImxcsi:
WHTEJUICKTYaIbHBIX
urp,
CTUMYJIUPYIOIIHNX
MO3HABATENIbHYIO
MOTHBALIMIO;



https://m.edsoo.ru/f16b68d7

Hroro no pazneny
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JMCKYCCUH,
KOTOPBIE JarT
y4amumcst
BO3MOYKHOCTb
IPUOOPECTH  OMBIT
BEJICHUS
KOHCTPYKTUBHOI'O
JI1aJIora;
rpynmnoBoii padoThl
wii  paboTel B
napax, KOTOPBIE
y4ar LIKOJIbHHUKOB
KOMaHJIHOW pabote
U B3aUMOJCHCTBHIO
C ApyTruMU JCThMU,

Paznen 5. DU3HUYECKHAN MPAKTUKYM

5.1 Pu3n4ecKuil TPaKTUKYM

16

16

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

BKJIFOUEHHUE B YPOK
WUTPOBBIX BUIOB
JIeSITeIbHOCTH,
KOTOpPBIE TOMOTAIOT
noJJepKaTh
MOTHBAIIHIO JeTEH K
MOJYYECHUIO 3HAHU,
HaJIAXKUBAHUIO
MMO3UTHBHBIX
MEXKITUYHOCTHBIX
OTHOIIIGHUH B



https://m.edsoo.ru/f16b68d7

KJIacce, IOMOTaloT
YCTaHOBJICHHUIO
n00posKenaTeaIbHON
aTMocdepsl BO BpeMs

YPOKa;

Hroro mo pazneny 16

bu6nmoreka [IOK
Pesepeiioe Bpems 10 https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB 170 16

[10 [TIPOT'PAMME



https://m.edsoo.ru/f16b68d7

11 KJIACC

Ne
n/n

Pa3pea 1. JIEKTPOJUHAMUKA

HaumeHoBaHue pa3ieioB

U TeM NPOrpamMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KonTpoJbHbIE

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

BocnurareabHbIi
NMOTEeHIHAJ
pasaesia/TeMbl

11

1.2

MaruuTtHoe 1oJje

3J'ICKTpOMaFHI/ITHa$I
HUHIAYKIOUA

14

13 1

bubmuorexa [JOK

https://m.edso00.ru/39859ef1

bubmuorexa [JOK

https://m.edso00.ru/39859ef1

OOy KICHHE
oOyJarommxcst K
COOJIIOIEHUIO Ha
YpOKe
OOIIETPUHATHIX
HOPM  ITOBCJICHUS,
MpaBwI  OOIIEHUS
CO CTapmuMu |
CBEPCTHUKAMH,
MIPUHITUTIOB
y4eOHOMI
JUCIUTITHHBI u
CcaMOOpraHU3alINu;

MIPUBJICUCHHE
BHUMAaHUS
oOyyarommxcst K
IIEHHOCTHOMY
aCIIeKTy

HN3y4aCMBbIX Ha
ypOKax  SIBJICHHH,
opraHu3anus 150:¢



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny
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paboTsI c
MOJTy4aeMoi Ha
ypOKe  COLHUaIbHO
3HAYUMOM
nHpopmaruen—
WHUIUUPOBAHUE €€
o0CyKIeHMS,
BBICKA3bIBAHHUS
00yJaroIMMHCS
CBOCTO MHEHHS I10
ee MIOBOAY,
BBIPaOOTKH CBOEro
K HEel OTHOILICHUS;

Pa3nea 2. KOJIEBAHUSA 1 BOJTHBI

2.1

Mexaunueckue KoJieOauus

10

bu6mmoreka [JOK
https://m.edso00.ru/39859ef1

WCTIOJIb30BaHUE
BOCITUTATEIBHBIX
BO3MOKHOCTEN
coJiepKaHus
y4eOHOro npeaMera
qepe3
JEMOHCTPAIIHIO
oOydJaronumces
PUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
MIOBE/ICHUS,
NPOSIBIICHUS



https://m.edsoo.ru/39859ef1

YeIIOBEKOIIOOUS 1
I00pOCepIEYHOCTH,
gyepe3 1oa00p
COOTBETCTBYIOIIIX
TEKCTOB JUIsl YTCHUS,
3a/1a4 JIsl pEIICHUS,
MPOOJIEMHBIX
CUTyalHi i
00CYyXJIeHUS B
KJlacce

2.2

DNeKTpOMarHuTHBIC
KoseOaHus

15

bu6mmoreka [JOK
https://m.edso0.ru/39859f1

MIPUMCHCHUE Ha
ypoKe
WHTEPAKTHUBHBIX
dbopm paboThI
00yYaromuxcsi:
HUHTEJJIEKTYaTIbHBIX
urp,
CTUMYJIUPYIOIIUX
MO3HABATEIHHYIO
MOTHBAIIHIO;
JCKYCCHUH,
KOTOPBIC JAf0T
YYaIuMCst
BO3MOXKHOCTh
MpUOOPECTH  OTBIT
BEICHUS
KOHCTPYKTHBHOTO
JIMaJora,
TPyIIIOBOM PabOThI
wim  paboTel B



https://m.edsoo.ru/39859ef1

2.3

2.4

Mexannueckue u
3JIEKTPOMArHUTHBIE BOJIHBI

OnTtuka

10

25

bu6mmoreka [IOK
https://m.edso00.ru/39859ef1

bubmuorexa [JOK
https://m.edso0.ru/39859f1

napax, KOTOpBIE
y4aT  [IKOJIbHHKOB
KOMaHJIHOW pabote
M B3aUMOJEHCTBHIO
C IPYTUMH JICTHMU;

BKJIFOUEHHUE B YPOK
WUTPOBBIX BUJOB
JIeSITEILHOCTH,
KOTOpBIE TOMOTalOT
oJJepKaTh
MOTHUBAIUIO ICTEH K
MOJYYECHUIO 3HAHU,
HaJIQ>KUBAHHIO
MMO3UTHUBHBIX
MEKITUYHOCTHBIX
OTHOIIICHUH B
KJacce, IOMOTrarT
YCTaHOBJIEHUIO
n00posKenaTeaIbHON
aTMocdepsl BO BpeMs
YPOKaQ;

OpraHu3alus
medcrBa
MOTHUBHUPOBAHHBIX U
3pPYAUPOBAHHBIX
yJammxcs HaJl ux
HEYCIEBAIOIIMMU
OJHOKJIaCCHUKAMHU,



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny

60

JIaroIIero
IIKOJIbHUKAM
COIIMAJIBHO
3HAYUMBIN OIIBIT
COTPYJIHUYECTBA U
B3aMMHOM ITOMOIIIH;

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

3.1 OcuoBel CTO

bu6mmoreka [IOK
https://m.edso0o0.ru/39859ef1

WHUIIMAPOBAHUE U
MoJIIePIKKA
UCCIIEIOBATEIbCKON
TS TEITbHOCTH
IIKOJIbHUKOB B
paMKax peai3aiuu
UM HHIUBHYaJIbHBIX
Y TPYIIIOBBIX
HCCIIeIOBATEIIECKUX
MPOEKTOB, YTO JaCT
YYEeHUKAM
BO3MOYKHOCTh
MpHOOPECTH HABBIK
CaMOCTOSITEITLHOTO
pelIeHuUsI
TEOPETUYECKOI
poOJIEMBbI, HaBBIK
TCHEPUPOBAHUS U
odopmiieHus
COOCTBEHHBIX HAEH,
HaBBIK



https://m.edsoo.ru/39859ef1

YBKUTEIBHOTO
OTHOIICHHUS K Uy>KUM
uzesm,
0(OpMIICHHBIM B
paboTax Apyrux
HCCIIeI0BaTEICH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHHS TIEPEe]]
ayIUTOpHEN,
apryMEHTHUPOBAHUS U
OTCTauBaHUs CBOEH
TOYKH 3PEHUS.

Hroro no pazgeny 5

Paznen 4. KBAHTOBASI ®U3UKA
o0y XJIeHHEe
oOyuaromuxcsi K
COOJTIOIEHUTIO Ha
ypoke
OOIIENPUHATHIX
HOpPM  TIOBEJICHUS,

41 KopnyckynsipHo-BoIHOBOM 15 bubnmnorexa [JOK MpaBWJI  OOIIEHUS

Tyaanu3Mm

https://m.edso00.ru/39859ef1

CO CTapmiuMH U
CBEpCTHHKAMH,
MIPUHITUTIOB
yueOHOM
JUCLUTUTMHBI "
caMOOpraHu3aIH;



https://m.edsoo.ru/39859ef1

4.2

4.3

®duzuka aroma

®du3uka aTOMHOTO gapa u
QJICMCHTAPHBIX YaCTHUIL]

bu6mmoreka [IOK
https://m.edso00.ru/39859ef1

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

MIPUBJICYCHUC
BHUMaHUs
oOyJarommmxcst K
LIEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YpOKax  SIBJICHWH,
OpraHm3anms  ux
paboThI c
MOJTy4aeMOM Ha
ypOKE  COLHUaIbHO
3HAYUMOM
nHpopmaren—
WHUIUUPOBAHUE €€
o0CyXKICHMS,
BBICKA3bIBAHUS
00y4aroImMMHCs
CBOCTO MHEHHS I10
ee MOBOAY,
BBIpAaOOTKH CBOETO
K Hel OTHOIIICHUS;

WCTIOJTb30BaHHE
BOCITUTATEIBHBIX
BO3MOXHOCTEHN
COZIepIKaHUs
yueOHOro npeamera
qJepes
JEMOHCTPAIIHIO
00yJaromumMcst



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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IPUMEPOB
OTBETCTBEHHOTO,
Ipak TaHCKOTO
MIOBEJICHHUS,
TIPOSIBIICHUS
YEIIOBEKOMIOONS U
T00pOCEepACYHOCTH,
gepes noaoop
COOTBETCTBYIOITUX
TEKCTOB TUTS
YTEHUs, 3aj1a4d JJis
pelieHus,
MPOOIEMHBIX
CUTYyalUn IS
00CYXICHHUS B
KJacce;

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DNeMEeHTBI ACTPOHOMUH U
acTpopU3UKH

12

bu6mmorexa [IOK
https://m.edso0.ru/39859f1

IpUMEHEHHE Ha
ypoKe
HHTCPAKTUBHBIX
bopm paboThI
00yJaromuxcs:
HHTCJUICKTYAJIbHBIX
urp,
CTHUMYJIUPYIOIIUX
M03HABATENBHYIO
MOTHUBAIHIO;



https://m.edsoo.ru/39859ef1

JVCKYCCUH,
KOTOpBbIE JatoT
yydarumes
BO3MOXXHOCTb
IPUOOPECTH  OMBIT
BE/ICHUS
KOHCTPYKTHBHOT'O
JIMaJIora;
TpyNIoBoi paboThl
wii  paboTel B
napax, KOTOpbIE
ydaT IIKOJIbHHUKOB
KOMaHJIHOW pabote
U B3aUMOJCHCTBUIO
C IPyTUMHU JIETHMH,

Hroro no pazneny

12

Pazzea 6. PUSHUECKUN MPAKTUKYM

6.1

Pu3NUECKU IPAKTUKYM

16

16

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1

BKJIFOYEHHUE B YPOK
WUTPOBBIX BUIOB
NEeATEIbHOCTH,
KOTOPBIE ITIOMOTal0T
MO AEPKATh
MOTHUBALIMIO JAETEHN K
IIOJIyYEHUIO 3HAHUH,
HaJIa)KUBaHUIO
MTO3UTUBHBIX
MEKIUYHOCTHBIX



https://m.edsoo.ru/39859ef1

Hroro mo pazneny 16

OTHOIIICHUH B
KJacce, IOMOTalT
YCTaHOBJICHHUIO
n00posKenaTeaIbHON
aTMocdepsl BO BpeMs

YPOKa;

Pa3nea 7. OBOBINAIOIIEE ITOBTOPEHHUE

CucreMaru3anus u
000011IeHHE TPEIMETHOTO
COJICpKaHUs U OIBITA

7.1 JIeITECIILHOCTH, 15
MPUOOPETEHHOTO MPHU
n3y4eHuu Kypca pusuku 10

— 11 kmaccoB
Hroro no pazgeny 15
PesepBHOE Bpemst 10

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

bubmuorexa [JOK
https://m.edso0.ru/39859f1

OpraHu3aIus
medcTBa
MOTHBUPOBaHHBIX U
ApYAUPOBAHHBIX
YYaIIMXxcsl Hajl uX
HEYCIIeBAOIIUMU
OJTHOKJIACCHUKAMH,
JAfOIIETO
IITKOJIbHUKAM
COLIMATIHLHO
3HAYUMBIH OTIBIT
COTpPYJIHUYECTBA U
B3aMMHON TTOMOIIIH;

OBUIEE KOJIMYECTBO YACOB 170

[10 ITPOI'PAMME

16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Koutpoabnble IIpakTuyeckue p
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypchl
1 ®usznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 H03Ha}II)I/I$I HPHUPOIEI pHaGm(I))neHHe u 1 buGnuorexa [IOK
PHPOAXL. https://m.edso0.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubanorexa [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHu pruznuecknx 1 bubamorexa LOK
P p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B HOpMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOMN HAYyYHON KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl1
B [IPAKTUYECKOU JIEATEIbHOCTH JIIOIeH
Mexannueckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHMYECKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKHU
8 Paanyc-BekTop MarepraibHOM TOYKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IIPpOCKIMHU HA OCH KOOpJAUHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

o PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCcTei. bubnnorexa [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMmepHOE qBUKEHHE.

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

12 MPSMOJIMHEHHOTO JIBHXKCHHS C buGnuorexa [IOK

https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOIHOTO Ma/IeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue tesna, OpOIIEHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusonuneiinoe asuxenue. JBrmxenue
110 OKPYKHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

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

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



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
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"Kuuemartuka"

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6nmmoreka [IOK

17 [Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYOIIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.eds00.ru/141d3837
19 BzaumopeiictBue Ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cyneprio3unuu cui. Pemenue
20 3al;an:{a Hp};IMSHeHI/I: 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOI MacChl
99 Cuiia TSKeCTH U yCKOPEHUE bubmuoreka [JOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmmnoreka HOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bubmmoreka IIOK
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmuoreka [IOK
25 TpeHusl. [[BUXKEHNE B )KUAKOCTHU U Ta3e € https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI CONIPOTUBIIEHUS CPEIbI https://m.edso0.ru/2cb29676
26 Jasnenue. 'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK

27 [TocTynarenbHOE U BpalarejibHOE bubnmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57¢

28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K

29 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYciioBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBeCHs

30 Pemenue 3agau "/Iunamuka. Ctatuka bubnnorexa [JOK
TBEpAOro Tena" https://m.edsoo.ru/dclcaacO

31 KonTtponsHast pabora o Teme bu6mmoteka [JOK
"Iunamuka. Ctatvka TBep10ro Tena" https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuanbHOU TOYKH,

32 CHCTEMBbI MaTEpUAIbHBIX TOUEK. LIeHTp bubnnoreka [JOK
Macc CUCTEMbI MAaTEPUAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABM>KEHUHU LIEHTPaA Macc
NMiynbc cuiibl 1 M3BMEHEHUE UMITYJIbCa

33 Tena. 3aKOH COXPAHCHHS HMITYJIbCA. bubmmorexa [JOK

https://m.edso0o.ru/13f0a221

PeaktuBHOE NBHKEHUE
MoMeHT uMItyabca MaTepUaIbHON

34 Touku. [IpencraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAJIBHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
Pemienue 3a1au Ha onpeneneHue

35 MOMEHTa UMITYJIbCa MaTepUaibHON bubnworexa LHOK

https://m.edso00.ru/f7706d63

TOYKHU U €r0 COXpPaHEHUSI.

36 Pabota cuibl Ha MaJIOM ¥ Ha KOHEYHOM bu6mmoreka [JOK
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nepemeniennn. [ padpuueckoe
MIPEICTaBJICHHE PAOOTHI CHITBI.
MOIIHOCTE CUJIBI

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

Kunernueckas sneprusi. Teopema o6

bubnunorexa LIOK

37 W3MEHEHUU KHHETUYECKOHN DHEPTUU
. p https://m.edsoo.ru/9a5e2e74
MaTepUabHOU TOUKU
IToTeHnManbLHBIE M HENOTEHIIMAILHEBIE
38 cwisl. [lotennmansaas >aeprust. Bropas bubnnorexa LHOK
' prus. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTEHITMAIBHBIX CHII C
39 M3MEHEHUEM MEXaHHUYECKOH SHEPTrUU bubmorexa LOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTrUun
Yapyrue u Heynpyrue CTOJIKHOBEHHUS.
40 N E]ZHCHI/IG Bey Hp}J,'IJ'II/I IS UaeanbHOU bubnnorexa [IOK
P PHY https://m.edsoo.ru/f30f43b6
JKHJKOCTH
41 KonrtpomnsHas padota no Teme "3akoHbl bubmmnoreka HOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3suTne npencraBiieHuid 0 IpUpoIie
P PP bubmmoreka IIOK
42 tTer1oTel. OcHoBHBIE nonoxeHuss MKT.
https://m.edsoo.ru/b0ad4445f
Huddys3usa. bpoyHOBCcKOE NBUKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPALIX Te. XapaKTep ABIKEHUSI U bubmorexa HOK
P 1. 2ApaKTEp https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBHUS YaCTHII BEIIECTBA
Macca 1 pa3Mepsl MOJIEKYJT (ATOMOB).
P P ya ( ) bubmuorexa [{OK
44 KomnuectBo BemectBa. [locrosiHaas

ABoraapo

https://m.edsoo.ru/c5b72ab7
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45 Temmnepatypa. TernnoBoe paBHOBeECHE. Bu6muotexa [JOK
IlIkana Lenbcust https://m.edso0.ru/0070d493
Pewenne 3anau: Macca u pazmepsl
46 Mosekyn (atomoB). KonmudectBo bubmmorexa [JOK
https://m.edsoo.ru/1531aba5
BEIIECTBA.
. bub6nmoreka [IOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubnnorexa [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomioTHas Temneparypa. 3akoH bubmmoreka [JOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 W3omporuieccel B naeanibHOM rase ¢ Bbu6mmoteka [JOK
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
['paduyeckoe mpencTaBicHue
51 H:I;)og)poueccom flsoTepMa, H30X0pa, bubmmorexa [JOK
https://m.edsoo.ru/1344327b
n3zobapa
bubnmorexa LIOK
52 Ocnosrioe ypasretie MKT https://m.edsoo.ru/c8094721
53 Penrenne 3agaun Ha OCHOBHOE bu6nmorexa LIOK
ypaBueHue MKT https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeHe KMHETUYECKOHN IHepruen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNbHOTO TETJIOBOTO ABMKCHHUS
€€ yacTuil
55 O0o01IeHre U cucTeMaTU3alus 3HaHU| bubnuotexa [JOK
no teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbnas padora mo teme "OCHOBBI bubnuotexa [JOK
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MKT"

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

TepMoauHamMuyeckasi cuctema. 3ajlanue
BHEIIHUX ycnoBuid uist T/ cucremsl.
Buemnnue u BHyTpeHHUE TapaMETPBHI.

bu6nmorexa [IOK

> [Tapamerpsr T/] cuctemsl Kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYHMH, OMUCHIBAIONIUX €€
Ha MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOJUHAMUKH.
58 Camonpowu3sBoibHas pemakcamus T/] bubmmorexa [JOK
https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopnenb uneaabHOro ra3a B
59 TEpMOJIMHAMUKE. Y CJIOBUS bubnnorexa [IOK
. https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJICIN
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE 11 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHEH SHEPTHH
61 OJTHOATOMHOT'0 UIEAJILHOIO Tasa. bubmmoreka IIOK
KBazucrarnueckue 1 HECTaTHUYECKUE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI
OnemeHTapHas paboTa B
62 TepMOJuHaMUKe. Beruncnenue paboTsl bubmmnoreka HOK
1o rpaduky rnpoiecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crmocod U3MEHEHUS
63 BHyTpeHHel sneprun T/l cuctemsl 6e3 bubmmorexa LIOK
https://m.edsoo.ru/3d734561
COBepIUIeHHS pabOThI
64 KonBekuusi, TEmI0npoBOHOCTD, bu6nunorexa LIOK

H3JTY4YCHUC

https://m.edsoo.ru/157b54cd
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KomnuectBo TeruioTel. TemmoéMKOCTh
Tesa. Y IenpHas U MOJIsipHas

bu6nunoreka LIOK

65 TEIJIOEMKOCTHU BelllecTBa. Y AeJIbHA https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILINBA

66 Pacuér konuyecTBa TEIIOTHI IPU bubmmoreka [JOK
Temonepeaye https://m.edsoo.ru/ldb5ad4e

67 [TonsiTue 06 amuabaTHOM MpoIecce. bubmuorexa [JOK
IlepBrlil 3aKOH TEPMOAMHAMUKH https://m.edsoo.ru/d8098824
KonnyecTBo TermioTe! u paboTa Kak

68 Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTUu bubmmorexa [JOK

https://m.edsoo.ru/b047alcd

T]1 cuctemsl
BTopoii 3ak0H TepMOIMHAMUKY IS

69 PaBHOBECHBIX M HEPABHOBECHBIX bubnnorexa [JOK
nporeccoB. HeoOparumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MPOIIECCOB

70 ITpuHIUITBI AEHCTBUS TEMIIOBBIX bubmmoreka IIOK
mammH. KIT/] https://m.edso0.ru/2e945513

71 MaxkcumansHoe 3HadeHue KITM, Iuxmn bubnmorexa LIOK
Kapno https://m.edsoo.ru/fe3857b9

79 Pemenue 3anau Ha pacuér KIIJ] bubmmnoreka HOK
TEMJIOBBIX JIBUTaTEICH. https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCTICKTHI

73 HICIOJIL30BAHUS TEILUIOBBIX JIBUTaTEIIEH. but6mmorekxa [IOK
TennoBoe 3arpsA3HEHUE OKPYKaroLen https://m.edso0o.ru/9867aaa7
cpenbl

72 Penrenne 3a1a4 mo reme bubnunorexa LIOK
"TepmoanHamuka. TernioBble MalIuHbL" https://m.edsoo.ru/c8c70432

75 O0o0meHre U cucTeMaTr3aIs 3HaHUH bubmuorexa [{OK
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no teme "Tepmonunamuka. TernoBbie
MaluHb1"

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

KontponbHast pabora o Teme

bu6nmmoreka [IOK

76
"TepmoauHamuka. TemioBsle MaIIuHb" https://m.edsoo.ru/1b6e26¢c5
p
[TapooOpa3oBaHre U KOHICHCAITUSA. Eu6 110K
HOIHOTEKA
77 Hcnapenue u xurenue. Y aenpHas
. 5 https://m.edsoo.ru/6f8e6777
TEIJIOTa MapooOpa3oOBaHM
HacpiiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO I1apa OT By OK
HOIHOTEKA
78 TEMIEPATyPbl, UX HE3ABUCUMOCTb OT 1
6né https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHMOCTh TEMIIEPATYPhl KHUIICHUS OT
IaBJIEHUS B )KUIKOCTH
79 BnaxHnocts Bo3ayxa. AGCONMIOTHAS U bubnuoreka [IOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edso0.ru/30ebbb79
80 Pemenue 3agauna pacu€T abCONMOTHOM bubmuoreka [JOK
Y OTHOCHUTEJIBHOW BJIIQXKHOCTH BO3/1yXa. https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramnmueckue u BuG 110K
. HOJIMOTEKA
81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
https://m.edso0.ru/20a88a03
KpUCTAJUIOB
[InaBrneHue M KpUCTAIIU3AIIHS. Bu6 OK
HOJIMOTEKA
82 VY nenpHas TEILIOTA IIJIaBIICHUS. 1
O https://m.edsoo.ru/6ee91e9f
yommarus
Hedopmaruu TBEpIOTO TENA.
bubmunoreka IHOK
83 Pactsoxkenue u cxxarue. Casur. Moaynb https://m.e dso?ru Idalaabl0
FOwra. Ipenen ynpyrux aedopmarmii T '
84 TermoBoe pacmpeHne XKUIKOCTEN U bubnuotexa [JOK
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TBEPJBIX TEA. AHTAPMOHU3M TETLIOBBIX
Ko1e0aHMil YacTUI] BENECTBA

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

85 [IpeobpazoBanue sHepruu B (ha30BBIX bubnuoreka [JOK
rnepexoaax https://m.eds00.ru/97a0672f

bu6nmoreka IIOK

86 YpaBHeHUE TEIIOBOro OajgaHca

PABHEHHE TEHIOBOT . https://m.edsoo.ru/ab1521fb

87 Pemienue 3a1ad Ha ypaBHEHUE bubnmnoreka HOK
TEIJIOBOTO OaJtaHca. https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kanwmnspueie siBnenus. J{aBienue nop bubmmoreka [JOK
HCKPUBJICHHON TOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlamtaca
O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN

89 1o TeMe "ArperaTHble COCTOSTHHS bubmmorexa [JOK

P " https://m.eds00.ru/0b52575¢c
BeriecTBa. Pa3zoBbIe MEPEXOIbI
KonTposabHas padbora no teme
90 "ArperaTtHble COCTOSIHHS BEIIECTBA bubmorexa [TOK
P .y ' https://m.edsoo.ru/7dc2a739
®daz0BbIE IEPEXOABI
DJeKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. [[Ba Buma bubnnorexa [JOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBoaHMKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH
DJIeMEHTAPHBINA JJIEKTPUUECKUN 3aps.

92 3aKoH coxp AHEHUS 311:1<T I/I‘-IeCKOI‘I()) bubmorexa HOK

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

93 B3aunmoperictue 3apsnoB. Toueynsle bu6muoreka [JOK
3apsiabl. 3akoH Kynona https://m.edso0.ru/445b7746

94 Pemenue 3amau Ha 3akoH Kynona. bubnuorexa [JOK
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Onektpuueckoe nose. Ero neiictBue Ha

bub6nmoreka [IOK

95
ANEKTPUYECKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.

96 [TpoOHeIii 3apsia. JIuaum bubnmnoreka HOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OIHOPOIHOE AIEKTPUUYECKOE MTOJTE
[ToTeHunanbHOCTH

97 3IEKTPOCTaTHYECKOTO noJjs. PazHocTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HANPSDKEHUE
[ToTeHnmansHas YHEPTHs 3apsa B
98 JJEKT OCTaTI/IquKonI/I) noie II)TOTeH uan bubmorexa LIOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSOKEHHOCTH TIOJIS U

99 A3HOCTH ITOTEHIINAJIOB IS bubnnorexa [IOK
P https://m.edsoo.ru/df7a6838
IIEKTPOCTATUYCCKOTO TTOJISI

100 [TpyHIMI cCynepno3uLK bubmuoteka [IOK
ANEKTPUYECKUX TMOJIEH https://m.edsoo.ru/Ocfe4a6c
Pemenue 3agau Ha pacuér

101 HaIpsKEHHOCTH 3H12KT MYECKOTO MOJIS brbmmorexa LIOK

p p . https://m.edso0.ru/5a582263
Y TIPUHLIUIT CYTIEPIIO3HUIINH MOJICH.

102 [Tone Toueunoro 3apsna. [Tone bubnuotexa [JOK
PaBHOMEPHO 3apsKEHHOM cepsl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsiKEHHOTO MO

103 00BEmy mapa. [Tone paBHOMEPHO bubmmorexa [JOK

Y Hapa. PABHOMED https://m.edsoo.ru/f7a665ee
3apsHKEHHONW OECKOHEYHOM TIIOCKOCTH

104 [IpoBOAHUKY B 3JIEKTPOCTATUYECKOM bubmuoteka [IOK
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mmoiie. Y cloBue PaBHOBCCHUA 3apsa10B

https://m.edsoo.ru/32405eab

JIMdIIeKTpUKY U MOJTYTIPOBOAHUKY B

bu6nmoreka IIOK

105
ANEKTPOCTATHYECKOM I10JIE https://m.edso0.ru/060ebab5
Konaencarop. D1eKTpoEMKOCTh
106 KOHJICHCATOpa. DICKTPOEMKOCTh bubmorexa OK
g pd- P https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHACHCaTopa
107 [TapamiensHoe coeMHEHNE bubmmoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COCAUHEHUE bubmuoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHASHCATOpa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
N bubnuoreka [{OK
Pemienue 3agau Ha pacu€t sHEPrUn
110 ADSBKCHHONO KOHICHCATODA https://m.edsoo.ru/5fb2ach5
p A pa. https://m.edso0.ru/27434040
111 JIBr>keHue 3apsiKEHHON YaCTHUILIbI B bubmmoteka IIOK
OZHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
Pemenne 3amau Ha IBMOKEHHE
112 3apsKEHHOW YaCTHUIIbI B OJTHOPOJTHOM
AIEKTPUIECKOM TI0JIe
113 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe moie" https://m.edso0.ru/5752603f
114 KonTtponbHas pabora o teme bu6muoreka [JOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYIIIECTBOBAHMUS ITOCTOSIHHOTO bubmorexa I[JOK
y https://m.edso0.ru/233311b5
ANEKTPUUYECKOTO TOKA
116 Hctounuku Toka. Hampsokenue u 3/1C bu6muoreka [IOK
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3akoH OMa aJ1s yyacTKa Lenu.

https://m.edsoo0.ru/0839al115
bubnunoreka LIOK

117
DJIEKTPUUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOI'O ITPOBOJIHUKA OT €ro bubmunoreka [JOK
JUTMHBI Y TJIOIIAAN OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceyeHus
119 Y aenpHOe CONPOTUBIIEHUE BEMIECTBA. bu6nunorexa LIOK
Pemenne 3amau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapaIEIbLHOE, bubnunoreka LIOK
CMEIIIAHHOE COEIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX Bbu6mmoteka [JOK
neneii. [Ipasuna Kupxroga https://m.edso00.ru/1794cf37
122 Pemrenue 3anay Ha pacuér bubnnoreka [JOK
Pa3BETBIEHHBIX YJIEKTPUUYECKHUX MOJIEH. https://m.edso0.ru/3881b469
123 Pabora anexTpudeckoro Toka. 3akoH bubmmnoreka HOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5¢
Pemenue 3amau o teme: Padora
124 AIEKTPUYECKOTO TOKa. 3aK0H JIKoyiis brbmmorexa [TOK
p ' Y https://m.eds00.ru/6761bf0f
—Jlenna
MOITHOCTD IEKTPUUECKOTO TOKA.
125 TernoBass MOIITHOCTE, BEIZIEsIeMas Ha bubmorexa HOK
m » BRI https://m.edsoo.ru/99750a6f
pe3ucrope
Pemenue 3amau no remMe: MoniHoOCTh
126 2JIEKTPHUYECKOTO ToKa. TenoBas bubmorexa HOK
p ' https://m.edsoo.ru/eb72fc24
MOIITHOCTD, BBIJIEIISIEMasi Ha PE3UCTOpe
127 O/1C n BHyTpEHHEE CONPOTUBIICHUE bu6muoreka [JOK

HCTOYHHUKA TOKa

https://m.edsoo.ru/72d453af
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3akon OMa 1J1 MOJTHOM (3aMKHYTOM )

bubnunorexa LIOK

128
AIIEKTPUYECKOMU LIeTTH https://m.edsoo.ru/221f40fb
Pemenue 3amgau no teme: 3akon Oma
129 JI51 TIOJTHOM (3aMKHYTOM) bubmmorexa LJOK
a . Y https://m.edso00.ru/3580b679
AIEKTPUYECKON 1IeTH
bub6nmoreka [IOK
130 M
OHIHOCTL HETOTHIa Toka https://m.edsoo.ru/a0ae51d8
bubnuoreka [{OK
131 K
OPOTKOS SaMbIRarHe https://m.eds00.ru/546f5632
132 Konpaencarop B 1ienu mocTOSIHHOTO TOKa bubmorexa HOK
A pE I https://m.edso0.ru/35368f3e
Pewmenne 3ana4d Ha pacuér
133 HEMUTIOCTOSIHHOTO TOKA C bubmorexa OK
https://m.edsoo.ru/4410cef0
KOHJICHCATOPOM.
134 Pemenue 3agau mo teme "IlocTostHHBIN bubnuoreka [{OK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "IlocTostHHBIN bubmmoteka IIOK
3JIEKTPUYECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenne 3amau nmo teme "IlocToAHHEBIN bubmmoteka IIOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI
137 1o TeMe "I1oCTOSTHHBIN 2ITeKTPUYSCKUH bubmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas pabora o teme bubmuoreka [IOK
"TIoCTOSHHBIN IEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpuyecKasi mMpoOBOAUMOCTD
. bubnuotexa [JOK
139 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUM

TOK B MCTaJljiax. CBerHpOBOI[I/IMOCTL

https://m.edsoo.ru/da794295
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DNEKTPUUECKUN TOK B pacTBOpPax U

140 aCIUIaBax dJIEKTPOJIUTOB. 3aKOHBI bubmmorexa LIOK
P P ’ https://m.edsoo.ru/4b423491
®Dapages 1715 SIEKTPOIU3a
bubnunorexa LIOK
141 i !
DUeKTpHICCKHif TOK b rasax. [L1asma https://m.eds00.ru/92d92f76
142 DIIEKTPUUYECKHI TOK B BaKyyMe. bubmmoreka [JOK
BakyymHbie mpu6opsl https://m.edsoo.ru/2E+160
DIIEKTPUUECKUI TOK B bubnnorexa [JOK
143
IIOJIYITPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubnuoreka [{OK
144 I1 0
OHYHPOBOAMMEORRIC HPHOODET https://m.eds00.ru/83622200
Ou3nyecKkuil MPakTUKYM 0 TeME
"M3mMepeHune CUiTbl TOKA M HAMIPSIKCHUS
145 B LIENU MTOCTOSIHHOTO TOKA MPY MTOMOIIX bubmmorexa [JOK
t p - https://m.eds00.ru/5643ea56
AHAJIOTOBBIX U IHU(POBBIX
M3MEpUTENIbHBIX TPHOOpOB"
Du3HUeCKU IPAKTUKYM I10 TEME
146 "N3y4eHre HEpaBHOMEPHOTO JBUKECHHUS bubmuoteka [IOK
C LETBIO OMPEACIICHUS MTHOBEHHOM https://m.edso00.ru/f6292f5f
ckopoctH"
Du3HUeCKU IPAKTUKYM I10 TEME
147 "N3mMepeHue yCKOpEeHHUsl IpU bubmuoreka [IOK
MPSMOJIMHETHOM PaBHOYCKOPEHHOM https://m.eds00.ru/6960b6ef
JBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"
PuU3nyeCcKui MPAKTUKYM 10 TEME
148 "U3yueHue BIf)KeHI/IHyTeJ'Ia Bubmmorexa [IOK
Y 8 " https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU3OHTAIBHO
149 @u3nyecKkuil NPaKTUKYM 110 TEME bubnmorera LHOK

https://m.edsoo.ru/bcf53514
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"N3y4yeHue qBUKEHMS Tela 110
OKPY’>KHOCTH C ITIOCTOSIHHOM 110 MO JIO
CKOpOCThIO"

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIIEH CHJITBI

bu6nunoreka LIOK

150
IpY ABIKEHUH OpycKa 10 HaKJIOHHOU https://m.edsoo.ru/0b34db84
IUIOCKOCTH"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
151 "N3y4yeHue qBUKEHUS CUCTEMBI TeEll, bubnuoreka [IOK
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 https://m.edsoo.ru/b55b81al
n€rkuit 6710K"
Puznyeckuil NPaKTUKYM 110 TEME
"N3zmepenue ko3 PuirieHTa TpeHus mo bubnnoreka [JOK
152
BEJIMYMHE YTJIIOBOTO KO3 uImenTa https://m.edso00.ru/b83b1607
3aBucumoctd Frp(N)"
Pu3nYeCKU IPAKTUKYM I10 TEME
153 "HccnenoBaHue ycinoBUl paBHOBECHS bubmuoteka [IOK
TBEPAOTO TeJIa, UMEIOIIETO OCh https://m.edsoo.ru/4a04f4f7
BparnieHus"
Du3nUeCcKU IPAKTUKYM I10 TEME
154 "N3mMepeHne UMITysbca Tena Mo bubmmorexa LIOK
P y" https://m.edso00.ru/856fb28e
TOPMO3HOMY ITyTH
Du3nUeCcKU IPAKTUKYM I10 TEME
155 "HN3yuenune n3ob6apHoro npouecca’ uiu bubnmorera LHOK
" Y P POt " https://m.edsoo.ru/e0fe7e07
IIpoBepka ypaBHEHUSI COCTOSTHUS
156 Pu3NUeCcKuil TPAKTUKYM 110 TEME bu6muoreka [JOK
"N3mepenue yaenbpHol TernaoéMkocTu" https://m.edsoo.ru/2f2faa61
b K
157 ®u3NYeCcKuil TPAKTUKYM I10 TEME nomorexa LO

https://m.edsoo.ru/6bl1a23b5
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""M3mepeHue yneiabHON TEIIOThI
IUIaBJICHUA JIbaa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmroenue npeBpalieHus SJHepruu

bu6nmorexa [IOK

158
3apsKEHHOr0 KOHJIEHCATOPa B SHEPTUIO https://m.edsoo.ru/ec424377
U3JTy4eHus cBetoauonaa”
DuU3nYeCcKui MPaKTUKYM 110 TEME
159 "HccnemoBaHue CMEIIaHHOTO bubmmorexa [JOK
| https://m.edsoo.ru/2b179d98
COCIMHEHUS PE3UCTOPOB
160 ®uznyeckuil NPaKTUKYM 110 TEME Bbu6moteka [JOK
"Habmronenue anekrpoaunsa” https://m.edso0.ru/64b6e901
161 O06o001IeHre U CUCTEMAaTH3all|sl 3HAHHUIA bubnuorexa [IOK
o TeMe "Kunemaruka" https://m.edsoo.ru/ed017d93
162 O06o001IeHre U CUCTEMaTH3all|sl 3HAHHIA bubmuoreka [IOK
o Teme " Jlunamuka" https://m.edso0.ru/3149956b
163 O06o01IeHre U cucTeMaTu3alus 3HaHu| bubmuoreka [JOK
no teme "CraTuka TBEpAOoro rena' https://m.edso00.ru/0f9752ac
O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI
164 o Teme "3aKOHbI COXpaHEHUS B bubmorexa [TOK
| P https://m.edso00.ru/6¢c0df9cc
MEXaHHUKe
O00011eHne U cCUCTEMaTU3aLNS 3HAHUI
165 1o TeMe "OCHOBBI bubmorexa HOK
. " https://m.edsoo.ru/de148976
MOJICKYJSIPHOKHHETHIECKON TCOPHH
O0o01IeHre U cucTeMaTU3alus 3HaHU|
166 o teMe "TepmoauHamuka. TerioBsie bubmorexa HOK
" puoa ’ https://m.edsoo.ru/Obcc77cl
MaIITHHBI
167 O06o0011eHre U cucTeMaTU3alus 3HAaHUN bu6muoreka [JOK

1o Teme "ArperatHble COCTOSIHUS

https://m.edsoo.ru/59ca5c91
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BeniecTBa. Pa3zoBble epexoabl”

0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6nmoreka IIOK
168 1
1o teMe "DieKkTpudeckoe nose" https://m.edsoo.ru/f2381c0c
O000111eHrEe U cUCTEMaTU3aLNS 3HAHUI
169 1o TeMe "I1oCTOSHHBIN DIEKTPUUECKUI 1 bubmorexa LIOK
" P https://m.edsoo.ru/3cae6dal
TOK
170 O06o001IeHre U CUCTEMaTU3aIUs 3HAHUH 1 bubnuorexa [IOK
o TeMe "Toku B pa3nuyHbIX cpenax” https://m.edsoo.ru/cc7681d4
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Konrpoabnbie IIpakTHueckue A bp
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
B3anmonaeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
poBOA ' https://m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekxTop MarHuTHOM MHIYKITUH.
2 [Tpun pI/Il'I CyTEpIIO3H I/IZ MarHUTHBIX 1 bubmmorexa [JOK
P UH yHep B . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKIMU
3 MarnuTtHOe 1oJie TPOBOIHUKA C 1 bubmmoreka [JOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
5 Pemenue 3agau no teme: Cuna 1 bubmmoreka IIOK
AmMriepa, €€ HanpaBIE€HUE U MOAYJIb https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DNeKTpoUu3MepuUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MO1yJib. JIBI>KEHHE 3apsKEeHHON 1 bubmuoteka [IOK
YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
moJie
Pemenue 3anau: /[puxkenue
8 3apsKEHHOW YaCTHUIBI B OJJHOPOJHOM 1 bubmmorexa [JOK
p p https://m.edsoo.ru/504e98c7
MarHuTHOM TI0JIe
9 Pa6ora cuisl Jlopenna 1 bubmuoteka [IOK
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Pemenne 3agau; Pabora cribl

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

10
Jlopenua https://m.eds00.ru/93617bd9
MarauTHo€ 1oJie B BEILIECTBE.
11 deppoMarHeTuku, napa- u bubmmorexa LJOK
PP > Hap https://m.edso0.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 dbeppomarneTukoB. [IpumMeHeHne bubmorexa LOK
PP P https://m.edso0.ru/0b58190a
(beppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
nose" https://m.edsoo.ru/5b55c307
14 Pemenne 3aau mo Teme "MarauTHoe bubnunoreka LIOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMArHUTHOM
15 uHAyKiuy. [ToTok BekTOpa MarHuTHOM bubmorexa HOK
AV P https://m.edsoo.ru/b3efa0cl
WHIYKITAH
bubnmorexa LIOK
1
6 DAL muayiunn https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMH bubnnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe noie. Toku bubmmnoreka HOK
Ddyko https://m.edso00.ru/15abe140
19 OJIC uHAYKIMY B ABUKYITAXCS bubmmoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 Pemenne 3agau na 9J1C unAyKIIMU B bubmmoreka [JOK
JBHXKYIIHMXCS] TPOBOJHUKAX https://m.edsoo.ru/4dfda618
21 Tpasuio JTenma bu6nunorexa LIOK

https://m.edsoo.ru/bbc22726
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HNupyktuBHOCTH. Karymika

bub OK
22 WHIYKTABHOCTH B LIETIH ITOCTOSTHHOTO nommorexa L
https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue camounaykuuu. J/C bubmuorexa [JOK
CaMOUHIYKLUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMAarHMTHOE T10JIE https://m.edsoo.ru/b3cOad11
o5 Pemenue 3aga4 Ha pacu€r 3HEPrUU bubmmoreka [JOK
MAarHUTHOTO NOJISL KaTYIIKH. https://m.eds0o.ru/88f69d2b
26 O06o001IeHe U CUCTEMaTH3aIs bubnuoreka [{OK
3HAHUU 10 TeMe "DIeKTpoAruHaAMuKa" https://m.edsoo.ru/76484025
97 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"DnexkTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnast cucrema. CBOOOHBIC Eub 10K
28 KoJjeOaHus. ['apMoHUYEeCKre roJmoteka
5 https://m.edsoo.ru/7¢c1db385
KoJeOaHus
29 KunemaTtnueckoe U JMHaAMHUYIECKOE bubmmoteka IIOK
OTMCcaHue KOoJaeOaTeNbHbIX TBIKECHUM https://m.edso0.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBog
JTUHAMHUYECKOTO OMUCAHUS G OK
30 FrapMOHHYECKUX KOJIeOaHuH 13 ux h'::psj?/l//lr?:c;(si):)lru 163699692
YHEPTreTUYECKOT0 U KHHEMATHYECKOTO T '
OTHCaHUs
bubnunorexa LIOK
31 Ammntyaa u ¢gaza kojnebaHui
yRau b https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTota KoJIeOaHUH. BuG OK
32 [Teproa MambIx CBOOOTHBIX nbamorexa [

KoJIeOaHUIT MATEMATUYECKOTO

https://m.edsoo.ru/e0399319
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MasiTHUKa. [leproa cBOOOTHBIX
KoJie0aHul NPY>KMHHOTO MasiTHUKA

33 3aryxarolye KojaeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nmoreka IIOK
4 A
3 BTOKONICOaNNA https://m.edsoo.ru/6add2644
bu6nmoreka IIOK
35 Pemenue 3agau Ha pe3oHaHC. https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koH(pepenmnus "MexaHnuecKue
36 K(E)JI668.HI/I$(11) BpM ;ILIKaJILHLIX bubmorexa IOK
,},I https://m.edso0.ru/8ef587be
UHCTPYMEHTaX
O0001IeHNE U CHCTEMATH3AIUS
37 3HaHWH 110 TeMe "MexaHnnueckue bu6morexa HOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 N
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMILTUTY OB
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT ()y; bubnmorexa [JOK
P g p A https://m.edso0.ru/093f9af1l
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubmuoreka [IOK
uiealbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolye 3JIeKTPOMarHuTHbIE
41 KoJiebanus. BeIHy K IeHHBIE bubnnorexa LOK
’ YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHUs
IlepemenHsIit TOK. Pezncrop n
bu6nunorexa LIOK
42 KOHJIEHCATOP B IIETH IIEPEMEHHOTO

TOKa

https://m.edso00.ru/84836152
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KaTyH_IKa HHAYKTHBHOCTHU B LICTIN

bubnunorexa LIOK

43
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 111 JIEKTPUUYECKOM 1enu bubnmnoreka HOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYJHOE U JENCTBYIOIIEE Bubmaorexa ITOK
y y https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3onanc B 31eKTpHUECKON 1IEITH Bubmiorexa OK
p https://m.eds00.ru/087506df
Pemenue 3agauna 3akon Oma aiis
47 SJIEKTPUYECKOM 1IETH IEPEMEHHOTO bubnnorexa [JOK
TOKa ¥ PE30HAHC B L[EMH MEPEMEHHOIO https://m.edso0.ru/al6836a4
TOKA.
WneanpHbIi TpanchopmaTop.
48 IIpousBoacTBO, IIepegaya u bubmorexa OK
p a > TTEpEAL . https://m.edsoo.ru/f97418ae
noTpebiieHne NMEeKTPUIECKONH IHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
MIPOM3BOJICTBE AJICKTPOIHEPIHH.
49 Kp JIBTypa HCHOHLB(;[BpaHHHp bubmorexa [TOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
JKU3HH
50 Pemenue 3amau Ha pacuér bubmmoteka IIOK
TpaHcdopmaropa. https://m.edsoo.ru/ee6677ed
51 Pemenue 3a1a4y Ha S7€KTPOMArHUTHBIE bubmuoreka [{OK
KoJieOaHwms. https://m.edso0.ru/7cab59f8
O06o0mIeHre U cucTeMaTH3aIus
. " bubnuorexa [JOK
52 3HaHM TT0 TeMe "DIeKTPOMArHUTHBIC

KoJiebanus"

https://m.edsoo0.ru/401024a9
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53 MexaHH4YEeCKHE BOJIHEI. bubnunorexa LIOK
XapakTepuCTUKA MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnunoreka LIOK
55 3Byk. X
BYK. A4PAKTCPHCTHI ByLa https://m.eds00.ru/138b6f09
56 Wndpassyk u ynprpassyk. LllymoBoe Bu6mumoteka [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
Pemenue 3agau Ha pacuér bubnnoreka [JOK
57
(U3HYECKUX XapaKTCPUCTUK 3BYKA. https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHbIE BOJIHBI. bubmmoreka [JOK
N3iydyenue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHHEe IEKTPOMArHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1fe
BOJIH B TEXHHUKE H OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJIeBUIeHHA. Pagnonokarnus. bu6nmorexa LIOK
DIIeKTPOMarHuTHOE 3arps3HEHNE https://m.eds00.ru/9f96f1f8
OKPYXaIOIIEeH Cpeabl
62 KonrponbHas pabora no reme bubmmnoreka HOK
"Konebanus u BOTHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnuotexa [JOK
pactpoCTpaHEHHUsI CBETA https://m.edso0.ru/f9566406
Pemenue 3a1au Ha mpuMEHEHHE
. bubmuorexa [{OK
64 3aKOHA MPSMOJIMHEHHOTO

pacrpocTpaHeHUs CBeTa

https://m.edsoo.ru/ea32d455
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Otpaxxenue csera. [lnockoe 3epkaino.

bubnunorexa LIOK

65
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOMIOTHEIN U
OTHOCHUTEJILHBIN IT0KA3aTelb
66 npenomitenus. [lonHoe BHyTpeHHEE buGnuorexa [IOK
P ’ . TP https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHsiil yromn
MOJTHOT'O BHYTPEHHETO OTPaKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTPaKEHUS U IIPEIIOMIIEHUS bubnnorexa [JOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepeust
. bubnuoreka [{OK
68 cBera. CloXHBIA cocTaB 0eJI0ro cBera.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3el. @OKyCHOE pacCTOSIHUE U Bbu6moteka [JOK
onTHYecKas Cuiia JIMH3EI https://m.edso00.ru/60441359
70 [TocTpoenue n3o0pakeHni B IMH3AX U bubmmnoreka HOK
HUX CUCTEMaX. YBeJIUUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3agau Ha mocTpoeHue
71 A300paKEHU, ITOIIYUYAEMBIX C bubnmorexa [JOK
p ’ ya https://m.edso0.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMma bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 v I/IMCHI/IMO?TI/I re(I))MﬂeT HYECKOU bubnnorexa [IOK
p p https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopocTb cBETa U METO/IBI €€ bu6muoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
75 Hucniepcust cBera bubnuorexa [JOK
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https://m.edsoo.ru/lel6cc6e
bubnunoreka LIOK

76 Hurepeperiins caera https://m.eds00.ru/5fc0c638
KorepeHTHble HICTOUHUKHU. Y CIIOBUS
77 HaOJIIOJICHUSI MAKCUMYMOB H bubmorexa HOK
https://m.edsoo.ru/c6416d48
MUHUMYMOB
78 Pemienue 3a1a4 Ha BOJITHOBBIC bubnunorexa LIOK
CBOMCTBA CBETA https://m.edsoo.ru/3061de2b
bubmmoreka [JOK
7 lpumenerie urteppeperin https://m.edso:)_.I ru/668edbc8
bubmmoreka [JOK
80 Judppaxus caera https://m.edso:)_.I ru/12ed04b5
81 Judpakunonnas pemeérka. Y cioBue Bbu6moreka [JOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
82 Pemenue 3anay Ha qudpakiuOHHYIO bubnnorexa [JOK
pPELIETKY. https://m.edsoo.ru/d58c411a
83 ITonepedHOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus csera https://m.edsoo.ru/e9890fe9
bubmuoreka [IOK
84 Pemenue 3amau o teme «OnTuka» https://m.e dSO(I)_.[I‘U /0568158
85 CBeToBBIE BJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
86 O06o0mIeHre U cucTeMaTH3aIus bubnuoreka [JOK
3HaHui nmo teme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTukay https://m.edso0.ru/82315dd4
88 I'panuLbl MpUMEHNMOCTH bubmuoteka [IOK

KJIACCUYECKON MEXAHUKHU. 3aKOHBI

https://m.edsoo.ru/c9bd77ch
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SJICKTPOAMHAMHWKHU U IMTPUHIUIT
OTHOCHUTCIIBHOCTHU

[TocTtynartel cienuanbHOU TEOPUU

bu6nmmoreka [IOK

89 OTHOCHUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHcTBEHHO-BpEMEHHOM
unrepsai. [Ipeobpazoanus JlopeHna.

90 YcnoBue npyUYMHHOCTH. bubnmnoreka HOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amesieHne BpEeMEHH U COKpaIlleHUe
JUTUHBI

01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YaCTHLIBI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U

92 UMITYJICOM PENSITUBUCTCKON YaCTHUIIBI. bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEIIIOBOE U3ITYUEHHE bubmorexa LOK
https://m.edsoo.ru/f54035a5
bubmmoteka IIOK

%4 JaKor cMemeHys BrHa https://m.edso00.ru/1c5ff752

95 I'unmore3a M. I[lmanka o KBaHTax. bubmmoteka IIOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubmmoteka IIOK

9 DHEPIHs I HMIIYIIC (OTOHA https://m.edsoo.ru/7fb307ec

97 ®oroaddext. OnbiTe A. T bu6muoreka [JOK
CronetoBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHHe DUHIITEMHA 15 BuGmmorexa LIOK

98 dororddekra. "KpacHas rpanuma”

dboTtordpdexra

https://m.edsoo.ru/01ef4556



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

99 Hasnenue ceera. Onbith [1. H. bubmmoreka [JOK
JleOeneBa https://m.edso0.ru/64b4f966
bubnunoreka LIOK
1 B 7
00 O/THOBBIC CBOMCTEA HACTHH https://m.edsoo.ru/f59cfcec
Bomansl ge bpoing. /iinHa BOJIHEI A€
101 b 0171351):1[/1 aI;Me bl f(imcm " bubmorexa HOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUU JIBUXKYIICHCS 4aCTULIBI
bubnuoreka [{OK
102 K - I
0 OPHYCKYIPHOBOIHOBOM Ayajism https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnuorexa [IOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Cnenuduka U3MepeHuil B MUKPOMHUPE.
104 COO?HS)I_HGHI/I}I He]:)n e enéHH(?CTeﬁp bubmorexa [JOK
N peat https://m.eds00.ru/65783dec
['eitzenbepra
105 Pemenne rpadguueckux 3agayd Ha bubmmoreka [JOK
BOJIHOBBIE CBOMCTBA YaCTHII. https://m.edsoo.ru/e70195bd
106 Pemienne pacu€THbBIX 33724 HA bubnmorexa LIOK
BOJHOBBIE CBOIICTBA YACTHII. https://m.edsoo.ru/ee9b3182
KonTponbhas pabota mo remam: BuG 110K
HOIHOoTEKA
1 7 " T " HK -
0 OCHOBI{C 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJlu3M
OMBITEI IO UCCIIETOBAHUIO CTPOSHUS
108 aroMa. [Inanera ias{ MOJIEIh I;TOMa bubmorexa [IOK
: p 8 https://m.edsoo.ru/312b750a
Pezepdopna
but6mmorekxa [IOK
109 I1 b
OCTyJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bune! ciektpoB. Cnektp ypoBHEH bu6muoreka [JOK

SHEpPTHUU aToOMa BOAOpOJa

https://m.edsoo.ru/cf74bl1a
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111 CnoHTaHHOE U BBIHYKJIEHHOE Bu6muotexa [JOK
W3JIy4YEHHE CBETa https://m.edsoo.ru/f945d85c
Bu6muotexa [JOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxiionnas mozens sapa
113 I'eiizen6epra-MBanenko. 3apsn u Bu6muotexa [JOK
MacCOBO€ YUCIIO sipa. M30Tombl. https://m.edsoo.ru/34ada5de
PannoaktuBHOCTH
3aKOH paIMO0aKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
114 W3JIYyYEHHUS BJII/ISIHpI/}I,e bubmmorexa [JOK
Y ' https://m.edsoo.ru/aab98bef
pPaIuOaKTUBHOCTU HA KUBBIE
opranusmsl. Jlozumerpus
DHeprus CB3U HYKJIOHOB B SIIpE.
SAnepusie cunbl. Jledekt Macco spa.
S nepHblie peakuuu. AnepHbie
115 eaKpTo mpH 00J1eMBbI i aBJIIEMOTO bubmorexa LOK
P PRI 1P yrp https://m.edso00.ru/ff1758d0
TEPMOSIIEPHOTO CUHTE3a.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN DHEPrEeTUKH
MerTobl perucTpanuu u
MCCJIEI0BAHMS DJIEMEHTAPHBIX YACTHIL.
dyHIaMEeHTaIbHbIE B3aUMOICUCTBUSI.
y but6mmorekxa [IOK
116 bapuonbl, ME30HBI U JIENTOHBI.
. https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-TiitooHHast MOJIENb
aJIpOHOB
117 ®usuka 3a npegenamu CTaHgapTHOU bubnuotexa [JOK

Mozenu. TéMHas Marepus U TEMHas

https://m.edsoo.ru/c026fd37
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sHeprus. EquacTBo pusmueckoi
KapTHUHBI MUpa

OTansl PasBUTHUA aCTPOHOMUU.

bu6nmmoreka [IOK

118
3HavyeHHe aCTPOHOMHUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (PUBHKH IS
119 0OBSICHEHUS TPUPOIBI KOCMHYECKHUX bubnmnoreka HOK
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39c44028
HCCIICIOBAaHNI
CoBpeMEHHBIC OIITHYECKHE
120 TEJIECKOIIBI, PAAUOTEIIECKOIIBI buGnuorexa [IOK
»P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHMS
Bup 3Bé3nnoro neda. Co3se3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL ’ a https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneuynas cucrema. CoJHIie.
122 CoaHeyHast akTUBHOCTE. MCTOYHHUK bubnnorexa [IOK
o https://m.edso0.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31IBI, NX OCHOBHEIE
123 xXapakTepucTuku. [luarpamma bubmmorexa [JOK
\ Pacrep o Snarp . https://m.edso0.ru/42169944
CHEKTPAIBHBIA KJIACC — CBETUMOCTh
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LIOK
a1 8 https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPECTABIECHNUS O bubmuoreka [JOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
126 Muneunsrii [1yte — Hama ["anakTuka. bubmuoteka [IOK

Tunel ranaktuk. YEpHsie AbIpEI B

https://m.edsoo.ru/7cd10a0a
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sJIpax rajlakTUk

Bcenennas. Paciupenue BeeneHHoM.

bub6nmoreka [IOK

127 3akon Xab6mna. Teopus bonbimoro https://m.edsoo.ru/3dbdfod?
B3pbIBA. PenuKTOBOC M3ITyUeHNE

128 Macmtabnast ctpyktypa Beenennoid. bubmmoreka [JOK
MeraranakTuka https://m.edso0.ru/ce234633

N bubnuorexa [IOK

129 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT https://m.edsoo.ru/d37doffe
Ou3nyecKuil MPakTUKyM 0 TeME
"HccneqoBanue MAarHUTHOT'O IOJIA
MOCTOSIHHBIX MAarHUTOB" WJIH

130 "UccnenoBaHue CBOMCTB bubnuoreka [{OK
dbeppomMaraeTHKoB" HITu https://m.eds00.ru/67361aef
"UccnenoBanue AeicTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131 Puznyeckuil NPakTUKYM II0 TEME bubmuoreka [IOK
"N3mepenue cunbsl Ammepa” https://m.edsoo.ru/fcae91e9
Du3HUeCKU IPAKTUKYM I10 TEME

132 "HMccnenoBaHue IBIEHUS https://m.edsoo.ru/c36658da
3JIEKTPOMarHUTHOM MHIYKIUN"

Pu3NYecKuil TPAKTUKYM 110 TEME
133 "COopka MOJICITN JJIEKTPOMArHUTHOTO bubmorexa LOK
; https://m.edso00.ru/b8fb6391
reHeparopa
Pu3NUeCcKuil TPAKTUKYM 110 TEME
134 "N3mepenue nepuojia CBOOOIHBIX bubnuorexa [IOK

KOJIeOaHW HUTSHOTO U MPYKUHHOTO
MasiTHUKOB"

https://m.edso0.ru/5d159d35
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https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

Pu3N4eCKui IPAKTUKYM 110 TEME

" bubmmoreka [JOK

135 HS?;;?{TS;B;Z::H:;ZRMH ? https://m.eds00.ru/a28026bd
Pu3n4eCcKuil IPaKTUKYM I10 TEME

136 "HccnenoBanue paboThl HCTOUHUKOB BH6J_IHOTeKa HOK
CBETA B L1eITH TIEpEMEHHOro TOKa" https://m.eds00.ru/89dc2d90
DuU3nYeCKui MPAKTUKYM 110 TEME

137 "N3y4yeHue napameTpoB 3ByKOBOM bubamorexa LIOK
S https://m.edso00.ru/b100661a
dusnueckuil NpaKTUKYM 10 TeMe

138 "N3mepeHune mokasaress mpeIoMIICHUs bubmorexa HOK
crexna” https://m.eds00.ru/42569eal
dusnueckuil NpaKTUKYM 10 TeMe BuGmiorexa LIOK

139 "N3mepenue GOKyCHOTO pacCTOSHUS
S https://m.eds00.ru/b879fb3f
Pu3NYeCcKuil TPAKTUKYM 110 TEME

140 "Habmonenue nudpakimm, bubmuoreka [JOK
UHTEepEPEHIMU U TONIApU3aLUU https://m.edsoo.ru/8b7ac737
ceera"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU

141 PENSITUBUCTCKUX YacTull (110 Eﬁi?;;fg;gﬁiwsm“
dororpadusaM TpekoB 3apsKEHHBIX
4acTULl B MArHUTHOM 110J1€)"
Pu3NYeCcKuil TPAKTUKYM I10 TEME

142 "HU3mepenne nocrosnHoi [1nanka Ha ﬁgi?;;fg;?ﬁ}:bgm fa
OCHOBe HccenoBanus GpoTodddexra T '

143 ®u3NYeCcKuil TPAKTUKYM 110 TEME bubmmorexa LIOK

https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

"UccnenoBanue crekTpa
pa3pekeHHOro aTOMapHOIo BOJIOPOAa
Y U3MEpPEHHE MOCTOSTHHON Puabdepra"

144

Pu3n4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ ucnoap30BaHMUEM J103UMETpa”

bubnunorexa LIOK
https://m.edsoo.ru/c3dabe6e

145

146

147

DuU3nYeCKui MPAKTUKYM 110 TEME
"HaOmroaenust 38€31H0I0 HEOA
HEBOOPYKEHHBIM I'T1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JIJIS1 ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX O0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3aust CeBepHOro noxymapus u
SIpKUE 3BE3b1"

O00011eHNEe U CUCTEMATU3 AL
3HaHuil. Posib Gu3uKN 1 acTpOHOMUHM B
SKOHOMHUYECKOMU, TEXHOJIOTUYECKOH,
COLIMAJIBHON U 3THYeCcKoil chepax
JIeATEIbHOCTH YEJIOBEKa

O00011eHNEe U CUCTEMATU3ALIS
3HaHuil. Posb 1 MecTo ¢pu3nku u
ACTPOHOMHH B COBPEMEHHOM Hay4YHON
KapTHUHE MHUpa

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

bubmmoreka IIOK
https://m.edsoo.ru/ad6ddeed

bubmmoreka IIOK
https://m.edsoo.ru/18f19f7c

148

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb ¢usnueckoil Teopuu B
(bopMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kKapTHHE MHpa, MECTO
¢du3nveckoil KapTHUHBI MUpa B 00IIEM

but6mmorekxa [IOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O IPUPOJIE

149 O06o001IeHe U CUCTEMaTH3alUs bubmuorexa [JOK
3gaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATU3ALIUS bu6nunorexa LIOK
3HaHuH 1Mo TeMme "KuHemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U CUCTEMaTH3aIs bubnuorexa [IOK
3HaHui mo teme "uHamuka" https://m.edsoo.ru/2dfbafcs
O0001IeHNE U CHCTEMATH3AINS
152 3gagui 1o teme "CraTrka TBEPIOro bubnnorexa [IOK
" PA https://m.edsoo.ru/3cca482e
Tena
O000I11IeHNE U CUCTEMATU3AIUS
153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmiorexa OK
" P https://m.edso00.ru/32a4d1a0
B MEXAHUKE
O000I11IeHNE U CUCTEMATU3AIUS
154 3HaHUU 1m0 TeMe "OCHOBEI bubnmorera HOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
O000111eHNEe U CUCTEMATU3ALIS
155 3Hanui mo teMme "TepMoauHaMuKa bubmorexa LOK
P ’ https://m.edsoo.ru/c63f7c10
TemnmoBble MaIIUHbI
O00011eHNEe U CUCTEMATU3ALIS
156 3HaHUM 10 TeMe "ArperaTHbie bubmuoreka [IOK
cocTosgHus BenrecTa. Pa3oBble https://m.edsoo.ru/1d36b5b1l
nepexopl”
O00011eHNEe U CUCTEMATU3ALIS
157 3HAHWH 110 TeMe "DIIEKTpUUIeCKoe bubnnorexa [IOK
" P https://m.edso00.ru/3bf0def9
oJIe
158 O000IIIeHNE U CUCTEMATU3ALHS bu6nunorexa LIOK



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

3HaHu# 1o Teme "[locTosTHHBIM
3NIEKTPUYECKUM TOK"

https://m.edsoo.ru/71453ee6

O00011eHUE U CUCTEMATU3ALMS

bub6nmoreka [IOK

159 I "T
3HaHHH"HO TEME L ORI B PAsITHbIX https://m.eds00.ru/3d40077a
cpenax
160 O000111eHrE U CUCTEMATU3 AL bub6nmmoreka [IOK
3HaHui mo TeMe "MarautHoe noie'" https://m.edsoo.ru/3b4c06ae
O000111eHHE U CUCTEMATU3ALMS
161 3HaHHII;I o TeMe "DJIEKT OMEFHI/ITHaSI buGnuorexa [IOK
| P https://m.eds00.ru/053e2248
WHIYKIIHS
162 O06o0011IeHre U CUCTEMAaTH3allisl 3HAHHMA bubnuorexa [{OK
o TeMe "Mexannueckue kojgedanusa" https://m.edsoo.ru/d6310bfd
O000I11IeHNE U CUCTEMATU3ALUS
163 3HAHUH 10 TeMe "DIIEKTPOMArHUTHBIE Bubmiorexa OK
" P https://m.edso00.ru/5e2bb83d
Koie0anus
O000I11IeHNE U CUCTEMATHU3AIHS
164 3HAHUHU 110 TeMe "MexaHndeckue u Bubmiorexa OK
\ https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI
165 O000111eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3gagui o reMe "Ontuka" https://m.edsoo.ru/52ad1603
166 O00011eHNEe U CUCTEMATU3ALMS bu6nmorexa LIOK
3gaguii 1o teme "Ocuoser CTO" https://m.edsoo.ru/5beclc65
O000I1IIeHNE U CUCTEMATHU3ALHS
167 3HaHuU 110 TeMe "KopnyckyispHo- Bubmorexa OK
o "p YERyIP https://m.edsoo.ru/f7c59d38
BOJIHOBOM JTyalTU3M
168 O06o01IeHre U cucTeMaTH3alus bubmmroreka [JOK
3gaHui o reme "dPusznka aroma" https://m.edsoo.ru/1f511654
169 O00011IEHNE U CUCTEMATHU3AIUS bubmuoreka [JOK



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

3HaHU# 1o Teme "Pu3nKa aTOMHOTO
s/Ipa U SJIEMEHTapHBIX YaCTHUIL"

https://m.edsoo.ru/905c5ce0

O00011IeHNE U CUCTEMATHU3AIHS
170 3HAHUHU 110 TeME "DIIeMEHTEI

actpodusuxu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

bub6nmoreka [IOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

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

10.2

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

10.3

10.4

Pacno3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYISIPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JIBUKCHHE, CBOOOIHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHMM (OXJIAXKJEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJCHCALlKs, IUIABJIEHUE, KPUCTAJUIN3alMsl, KUIIEHUE, BIa)KHOCTh BO3lyXa,
MOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBA3b
MEXJly TTapaMeTpaMy COCTOSIHUSA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aWMO/ICVICTBUE 3apsAI0B

OnwuceiBaTh MEXaHUYECKOE JBIDKEHHUE, UCIIONb3YsI (GU3UUYECKUE BEIUYHHBIL:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KWHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPaBWIBHO TPAKTOBAaTh (PM3MYECKUN CMBICI UCHOJB3YEMBIX BEIWYHMH, HX
0003HaYeHHs] W EIWHUIBI, HaXOAWUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(GU3UUECKyI0 BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBIICHUSA,
UCHONB3YS (PH3HUECKUe BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYEeCKas SHEPTHUs Xa0THYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JBHUTaTENsl; MPU ONMUCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3yEeMbIX BEIMYUH, UX O0O3HAYECHUS W E€AWHUIBI, HAXOIUThH
(dopMyIbl, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C APYTUMH
BEJIMYUHAM

10.6

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




10.7

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

AHATM3UPOBATH (PU3NYCCKUE MPOLIECCHI U SBJICHUS, UCTIONB3YST (PU3NICCKUE
3aKOHBI W TPUHIMUIIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axonbI
HproToHa, 3aKOH COXpaHEHHUsI MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS
UMITYyJIbCa, TPHUHIMI  CYNEPIO3UIIMU  CWUJI, TPHUHIMI  pPaBHOIPABUS
WHEPIUAIBHBIX CHCTEM OTCUETa; MOJEKYIIPHO-KUHETHYECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBId  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsiga, 3akoH KyJoHa; mpu 3TOM pa3iaudarh CIOBECHYIO (DOpPMYIUpPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

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

10.9

BEBIOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (U3MUYECKUX SIBICHUH U
MponecCoB C UCIOJB30BAHUEM ITPSAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBaTh podaeMy (3a7a4dy) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

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

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PHU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBATh  pe3ydbTaThl  MOMYyYEHHOM  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYHH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI II0
pe3yibpTaTaM UCCIIEeIOBaHUS

Cobmronats mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJICHUN HUCCIIEOBAHHM B
paMkKax  y4eOHOrO  SKCIEpHUMEHTa, y4eOHO-MCCIIeOBATENbCKONM U
IPOEKTHOH JEATENbHOCTH C UCIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOHCTB U
1abopaTopHOro 00opy10BaHuUs

Pemats pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YSl (PU3NYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PHU3UUECKHIE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcuéThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUMHBI

10.14

Pemars Ka4eCTBECHHBIE 3a7a4H: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO IIENOYKY PACCYKICHHUM C ONOpPOM Ha H3YYEHHBIE




3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YeOHOM UM  HAy4yHO-TIONYJIIPHOU
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHATM3UPOBATH MOJTydaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

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

Hcronp30BaTh TEOPETUYESCKUE 3HAHUS TI0 (DU3HMKE B MOBCEIHEBHOU KU3HU
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ NpuOOpaMH H
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0POBbSI M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme C BBINOJHCHUEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpooOIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpasoBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX POJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHHUS HM3YYEHHBIX (PU3UUYECKUX MOJeNeH:
TOYEYHBIN DJJIEKTPUUYECKUHN 3apsij, saepHas MOJENIb aroMa, HYKJIOHHAs
MOJIeIb aTOMHOTO sJIpa MPH pelieHnH (PpUu3nueckux 3agad

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HMKHU: DJIEKTpUYEcKas
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS
TOKa, B3aUMOJIEHCTBUE MAarHWTOB, JEKTPOMarHUTHas MHAYKLUS, AeHCTBHE
MarHUTHOIO IOJSl Ha MPOBOJAHMK C TOKOM W JBIXKYILMHCS 3apdf,
3IIEKTPOMAarHUTHbIE KoJIe0aHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, MpeloMIeHue, HHTepdepeHuus,
TUQpakuus U MOJIIpU3alMs CBETa, AUCIEPCUsl CBETa, (POTOIIEKTPUUCCKUN
apdekr (PporodrddexT), cBeTOBOE NaBICHHUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJAa,  €CTeCTBEHHas M HCKYCCTBEHHas




PaANOaKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
OIITUYCCKHUC, SJICKTPUYCCKYIO MMpOBOAUMOCTH Pa3JIMIHBIX cpez[) u
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJEKTPHUECKOE HANPsIKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJIC, pabora
TOKa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cuia JlopeHa,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJCKTPUYECKOTO ¥ MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3aps M CHja
TOKA B TIPOIECCE TapMOHMUYECKHX JJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOSHHE U OINTHYEeCKas CHjla JIMH3BI; [P  ONUCAHUH
IMMpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BCIIMYUH, HUX
0003HAUCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh M3y4YEHHBbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCIOJIb3YS
(¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEpPrusi CBSA3M ATOMHBIX SJAEp; IpPH OINUCAHUU NPABUIBHO TPAKTOBATh
(Gu3HYECKUN CMBICIT HCTIONIBb3YEMbIX BEJIMYUH, UX 0003HAUYEHHUS U €IUHUIIbI;
yKa3blBaTh (HOPMyJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYHHY C
JPYTUMH BeJTMYMHAMM, BEIYUCIATH 3HaUeHHE (PU3NUYECKOI BETMUNHBI

11.6

11.7

11.8

AHanu3upoBaTh (pU3NUECKHUE MPOIECCHI U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBl W NpPUHLUMIBL 3akoH OMa, 3aKOHBI TIOCJIENOBAaTEIbHOIO U
HapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmreitHa a8 QoTodddexTa, 3aKOH COXpAaHEHHS DHEPruH, 3aKOH
COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHMsI MAaCCOBOI0O 4YHcCla, MOCTYNaTel bopa, 3aKOH pajnOaKTHUBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYecKoe  BbIpaXX€HHWE M ycjoBHs  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa WHAYKIMHM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

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

11.9

BrimmonuaTe OKCIICPUMECHTBI IIO0 HCCICAOBAHUIO (1)I/I3I/ILIeCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBaTh podaeMy (3a1ady) U THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OMBIT
U GOPMYJIHPOBATH BHIBOJIBI

11.10

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




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HUCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBAThH
pe3yJbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJE
TaOIMI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTO  SKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW  H
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM NU3MCEPHUTCIIbHBIX YCTpOﬁCTB u
1ab0paTopHOTO 000PYTOBaAHUS

Pemate pacuérHple 3aauud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHallu3a yCIOBUS
3aJa4M BBIOMPATh (PU3UYECKYI0 MOEINb, BBIACTATh (DU3HMUECKUE BETUYHHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UIECKON BETHUHHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BbICTpAanBaTb JJOTN4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM Ui [OMCKA, CTPYKTYpPHPOBAHUA,
UHTEpIpeTallul W TPEACTaBIEeHUS Y4eOHOW U  Hay4HO-IIOMYJISPHOM
UHpOpPMAalLlMK, TOJYYEHHOM U3 pa3iIM4yHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaLIHIO

OOBSICHATh MPUHLUIBI JEWCTBUS MAIWH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MacHOTO HCIONb30BaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBoanTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHdecKkre 3HaHUS M0 (U3MKE B MOBCEAHEBHON KU3HU
st obecriedyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3/JI0POBBSI M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOIIEH cpene

11.19

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




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

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

1.2

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

MEXAHUKA

2.11

#H#HPart##KITHEMATHUKA
Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MeXaHuueckoro nAsmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

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

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrKeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOPEHHMsS, NYTH W IepeMEIIcHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

Kpusonnneiinoe JBUYKEHUE. PaBHOMEpHOE
JBUKCHHE MAaTEPUAIBHOM TOYKU I10 OKPYKHOCTH.
VYrioBast CKOpOCTb, JTUHENHAsA CKOpOCTh. Ilepuon u
yactoTa. L{eHTpoCcTpeMHUTEIbHOE YCKOPEHUE

2.1.6

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

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2

2.3

My TSAMH, IIPOUICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
IapuKa B BSI3KOW XUIKOCTU. V3ydeHHe ABMIKECHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

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

Macca Tena. Cuia. HpI/IHI_II/IH Cynepro3nuun CuJl

2.2.3

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

2.2.4

2.2.5

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

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUS
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koadduuument
TpeHusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynaTenbHOE W BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

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

Texunueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM TJIOCKOCTH MO AEHCTBHEM
HECKOJBKUX cHiI. MccienoBaHue 3aBUCUMOCTH CHIT
VOPYTOCTH, BO3HUKAOIMUX B JIehopMUpyeMOit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

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

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaNTbHBIX TOYEK. IMITyJIbC CHIIBI M U3MEHEHHUE
UMITyJbCa Tena
932 3akoH coxpaHeHus nMmiyibca B ICO. PeaktuBHoe

IBIDKEHHE

2.3.3

Pabora cuiier




2.34

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepUaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUU

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

HOTCHHH&J’IBHHC N HCIIOTCHUMAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOH OHCPIrun CHUCTCMbI TCII. 3aKkoH
COXpaHCHUA MEXaHU4YeCcKoM OHCPI'un

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

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

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-

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

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE YypaBHEHHUE

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

3.1.6 KHHETHYECKOW DHEPTrUU  TEIJIOBOTO  JIBMIKCHUS
yactul rasa. [llxana temneparyp KenpBrHa

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

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

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3zodapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

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

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. BuyTtpennss
DHEPTUsl TEPMOANHAMHYECKONW CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

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

3.2.3

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

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl ra3a

3.25

Teniosrie MAaIIIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBanusi >HEpruu B
TEIJIOBBIX MarmuHax. Koadduiument mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeobpaTuMocTh
IIpOLIECCOB B IpupoAe. TemoBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

TexHnyeckue ycTpoiCTBa: JBUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHIUIIMOHED
[IpakTueckue pabotTel. V3mMepeHue yaenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSHUA BEHIECBA. ®A30BBIE

331

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHB.SI TCIIJIOTA Hap006pa3OBaHI/I$I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAS U OTHOCUTEIIbHAS BIAXXHOCTh BO3yXa.
Hacepiuennslii nap

3.3.3

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




[InaBieHne W KpUCTaUIM3aLMA. Y J€IbHAs TEMJIOTA

3.34
riasnenus. Cyonumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHnuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
COBPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTueckue paboTel. W3mepeHue BIaKHOCTH
BO3/IyXa
4 OJIEKTPOAMMHAMUKA
###Par#H##IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpUdeckuid 3apsa. Jlsa
BUJIA DJIEKTPHUECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DJIeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
415 anekTpudeckoro mois. llpuHnun cyneprosunuu.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pa6ora cui AJIEKTPOCTATUYECKOTO OIS
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JnanekTpuyeckas
MIPOHHIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
Texnuueckune YCTpOWMCTBA: AJIEKTPOCKOI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONPHUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 HpaKTHrieCKHe paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnosus CYIIECTBOBaHUS HOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mlcrounnku toka. Cuiia Toka.
4.2 ITocTosiHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ygacTka 1enu
423 DJIEKTPUYECKOE CONIPOTHUBJIICHHUE. VY nenbHOE

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCJICIIOB&TGJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snextpuueckoro Ttoka. 3akoH J[lxoyns —
Jlenna

MontHoCTb SJICKTPHYECKOI'O TOKaA

4.2.7

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

4.2.8

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

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

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

MPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBoiicTBa P-N
nepexosa. [loaynpoBogHIKOBBIE TPHUOOPHI

4211

DNEeKTpUYECKU TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii ToK B Tazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

TexHudeckue yCTpoMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTar, MICTOYHUKU TOKA, JJIEKTPOHArpEBATECIIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pasnena

4

Koanposepsiemoro

3JIEMEHTA

[TpakTuyeckue paboThl. M3ydeHHe CMEIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

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

IIpoBepsieMble 3JIeMEHTBI COEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

##HPartH#MATHUTHOE I1OJIE. OJIEKTPOMATI'HUTHAA MHAYKIA




IlocTossHHEIE MAarHuThbl. B3aumoaelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarauTtHoe 1osie. BEKTOp MarHUTHOM MHAYKIUH.
432 IIpunuun cynepnio3unmu. JIMHMM  MarHUTHOR
e vHAyKuU. KapTrHa TMHAN MAarHUTHOM MHAYKUWN
TIOJISI TOCTOSTHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUA TOJISl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJAHMKA, KAaTYIIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amniepa, €€ MOJlyJib U HalPaBJICHHUE
Cuna Jlopenua, e€ Monaynb U HampaBlcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBICHHE ICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uryknuu Papagest
Buxpesoe snexrpuueckoe nosue. 9JC uHayKIuu B
4.3.9 MIPOBOJIHUKE, JIBIKYIIEMCS TIOCTYIAaTE€IbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenune camomHaykiuu. DJ1C
e CaMOUHIYKIUH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM
4.3.13 DNIEeKTpPOMarHUTHOE T0JIe
TexHUYEeCKHEe yCTPOMCTBA: TIOCTOSTHHBIC MAarHUTHI,
4.3.14 AJEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckne paboThl. M3ydeHWe MarHUTHOTO
MOJIsL KaTyIKu ¢ TokoM. MccnenoBanue aeicTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanwe  SBICHUS  DJIEKTPOMArHUTHOM
WHTYKITH
5 KOJIEBAHUSA 1 BOJIHBI
#H##HPar###MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnas cucrema. CBOOOMHBIE KOJeOaHUS.
5.1 5.1.1 [Mapmonnueckne konebanus. Ilepwon, dacrora,
aMIIuTyna u (paza konedanuit
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK




5.2

5.1.3

YpaBHeHue TapMOHUYECKHX KoseOaHui.
Kunematnueckoen  AMHAMUYECKOE  ONMCAHUE
K0J1e0aTEeIbHOTO ABMXKEHUS

5.1.4

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

5.15

KonebarenbHblii KOHTYD. CBobonHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHWS B  HJICAUIBHOM
KoJIeOATeIbHOM ~ KOHType. AHAJIOTHS — MEXIY
MEXaHUYECKUMHU " AIIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpPaHCHUA OHECPIrun B nacaJiIbHOM
K0JIe0aTeIIbHOM KOHTYPE

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

[lepemennbiil Tok. CUHYCOMIAIbHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

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

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: celicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

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

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannyeckue BOJIHBI, yCIIOBUS
591 pacrnpocTpaHEHHS. [Tepuon. CxopocThb
pacrpocTpaHeHHs U JyIMHa BOJIHBL. [lonepeunbie u
MMpOAOJBbHBIC BOJIHBI
599 #H##Par###  Unatepdepenmus wu  audpaxmus

MEXaHUYCCKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTta
toHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSL HU3JIy4YEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

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

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

Panuonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKpYXKarolieu cpeubl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUAarHOCTHKA B
TEXHUKE W MEIULUHE, Pajgap, paguoNpUEMHUK,
TEJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

###Par###OIITUKA

[IpsmMonMHEHOE  paclpocTpaHEHHE CBeTa B
ogHOpoHOM cpene. JIyd cBera

5.3.2

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

5.3.3

5.34

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

ITonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIn
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHHUS

535

Hucnepcus cBeta. ClnoxHbIN cocTaB 0€I10ro cBeTa.

[BeT

5.3.6

Cobuparoiue u pacceuBaroliye JUH3bL. ToOHKas
nuH3a. DOKYyCHOE PACCTOSHHUE U ONTHUYECKas CHJIa
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. Gopmyna
TOHKOM JIMH3EL. Y BElIMUCHUE, TaBaeMOe JTUH30H

5.3.7

IIpenenst NIPUMEHUMOCTHA F€OMETPUYECKON
ONTHUKHU

5.3.8

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




Hudpakuus cBera. [udpakumonHas peméTka.
VYcnoBue HaOMIONCHHS TIABHBIX MAaKCHMYMOB IIPH

°3.9 NajeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPAKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
Texnuueckue yCTpOMCTBA: OYKH, Jyna,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
h MHKDPOCKOII, ~TEJIECKOIl, BOJOKOHHAs OIITHKa,
TUu(dpaKIUOHHAS PEIIETKA, TIOJSPOU]
[Ipaktnueckue pabotel. M3MmepeHue mnoka3aTens
5312 MPETOMIICHUS. UccnenoBanue CBOIICTB

n300pakeHUi B auH3aXx. HaOmroneHnue mucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

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

6.2

6.3

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

3Hepr W U UMITYJIbC CBO6OI[HOI>1 HaCTHUIIbI

6.4

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

7.1

KBAHTOBAS ®U3UKA

#iHPar###3JIEMEHTBI KBAHTOBOU OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEpPruu
¢doToHAa € €ro 4YacToToW. DHEpPrusi U HMIIYJIbC
dboToHa

OtxkpeiTHE U uccnenoBanue Gorodrpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa
VpaBHenue OiHmTeitHa a8 QoTodddekra.
«Kpacnas rpanuna» gporosppexra

7.1.4
7.15

Hasnenue ceera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckue YCTpOMCTBA: (dhoTod71EeMeHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

1.2

CTPOEHUME ATOMA

721

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




71.2.2

IToctynmatel bopa. HM3nydeHune u mnormionieHue
($bOTOHOB mpHU Mepexo/ie aToMa ¢ OAHOIO YPOBHS
sHepruum Ha napyro. Bunbel cnektpoB. Crektp
YpOBHEH 3HEpruH aToMa BOAOPOa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubel ne bpois.
KopmyckymsipHo-BosiHOBOM nyanmu3m. udpaxius
AJIEKTPOHOB Ha KpHUCTAJIIaX

724

7.2.5

CnonTanHoe u BBIHYKACHHOC H3JIYUYCHHUC.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHU4ecKkue yCcTpOICTBa: CIEKTPAJIbHbIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETUCTpALNH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3NMyueHus. BnusHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

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

7.3.4

7.3.5

7.3.6

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

OHeprus CBsA3M HYKJIOHOB B siipe. SlaepHbIe CHIIBI.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIIEp

7.3.7

7.3.8

7.3.9

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

SHeMeHTapHLIC YaCTHUIIBI. OTKpLITI/IC MMO3UTpPOHA.
(I)YH,Z[aMeHTaJ'ILHLIC B3aHMMOJCHCTBUS

TexHuueckne YCTpOMCTBA: JIO3UMETp, Kamepa
Bunbcona, simepHbiii peakTop, aToMHas bomba

7.3.10

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

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Be3nusi, sipKkue 3BE3JBI,




IIJIaHCTHI, X BUAUMOC IBUKCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHON TpyMIIbI.
[InaHeThI-TUTaHTBl U WX CIYTHHUKHU, KApJIUKOBHIC
riaHeTsl. Mansie Tena CoTHEUHOU CUCTEMBbI

Comnnne, ¢orochepa m armochepa. ConHeuHnas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosiHIA U 3BE3]

8.5

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

8.6

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

8.7

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anaktuku, pacupeneiaeHue 3BE3], ra3a
u ek, llonoxxenne u apwxkenune ConHLAa B
INanaktuke. [1nockas u chepuueckas MoaACUCTEMBI
l"amakTkn

8.8

8.9

8.10

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

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bospact u paauyc
Bcenennon, teopus bosbuioro B3peiBa. Monenb
«ropsiuei Beenennoii». PenukroBoe u3iy4eHue

MacurabHas CTPYKTypa Bcenennon.
MeraraiakTuka. Hepeménneie npooOIeMBbl
aCTPOHOMHUH



IMPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl CpeIHero 001ero
oOpa3oBaHus

1

ChopmMupoBaHHOCTE YMEHHH pacro3HaBaTh (HU3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

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

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

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKHY, KBAHTOBOW (DM3MKHM JUIS aHAIM3a U OOBSICHEHUS
SIBJIGHUA MHUKpPOMHpA, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3HMUECKHE
MPOLIECChl,  HUCMOJb3yS  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOW W HESIBHO 3aJaHHOW (hM3MUYECKON MOJENbI0: HA OCHOBAHHUH
aHajM3a yCJIOBHsS BbIOMpaTh (U3WYECKHE MOCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpHMd  TPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/ady, MPOBOJUTH PACUETHI Ha
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp xadecTBeHHbIE 3ajaud, TPeOyrOIIME NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX Pa3AeNoB MIKOJIHHOTO Kypca (PU3UKH, a TakKe WHTETpaIuu
3HAHUW M3 JpYrMX MPEAMETOB €CTECTBEHHOHAYYHOI'O IIMKIA:
BBICTpAauMBaTh JIOTHYECKYIO LIEMIOYKY pacCyXJIeHUH C Omopoil Ha

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




Buanenune OCHOBHBIMH METOAAMH Hay4HOI'0 MO3HAHUS,
UCTOJBb3yeMbIMU B (U3UKE: NTPOBOIUTH IMpSIMble U KOCBEHHBIE
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIOIb3Ys (PU3UUECKHE TEOPUU, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4e0HO-UCCIIE0BATENbCKON  JIEATEIbHOCTH C  HCIIOJIb30BAaHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB U J1a0OpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIb30BaHUM, a  TakkKe€  pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHN HAyKH M TEXHOJIOTMW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

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

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

HeOECHBIX TEJI, DBOJIOLUHY 3BE€311 1 Beenennon




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

K
on Kon

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

1 MEXAHUKA
1.1 KMHEMATHKA

MexaHuueckoe JBHKXCHHUC. OTHOCHUTEIILHOCTD

111

MEXaHUYCCKOI'O JIBHXCHUAA. Cucrema orcuéra

MarepuanbHas TOUKa.

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

TpaeKTopILs,

IepeMEIIcHIIE:

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

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKopoCTh MaTepuaabHON TOUKHU:

__AF
L= —
At

= j_‘;r = [L}ﬁ ‘UT ‘U: ]‘
A=

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

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

Beluncnenue nepeMeleHys 1 IyTu MaTeprualbHOW TOUKU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X IO rpaduKy




3aBUCUMOCTH Vx(t)

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

0X

Uy (t) — vg, = const

(t)




1.1.6

1.1.7

0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

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

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

HPII IBILKESHINI B O[THOM HAIIPABICHII IIVIE S =

CBoboaHoe majienne. Y CKOpeHHue CBOOOTHOTO TIaJCHUSI.

Vi

Yo °

Q Xo ";—

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

L




1.1.8

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

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

g, =0

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

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

v = wR

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
21

=—=2
w T v

2




2o
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOUKH:

e = = w?R

uc

R
. [lonHoe yckopeHue MaTepraibHON TOUKH

Teépnoe Teno. [loctynarenpHOE 1 BpamareibHOE

119 JBUKEHHE TBEPAOIO TeNa
1.2 JANHAMUKA
191 Nuepumansupie  cucteMbl  oTcuérta. [lepBbIil  3aKoH
o Herorona. [IpuHnun otHocurensHocT ['anunes
1.2.2 Macca tena. [InoTHOCTH BelecTBa:




©
I
<I3

A

Cuna. [IpuHIun cyneprno3uiuu CuiI:

- - -

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

paBHOJEHCTB

123




124

Bropoii 3akoH Herorona: 11 marepuansHoi Touku B UCO

i -

F1 = maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
_—{
Fy Fy
195 Tpetuii 3akoH HploTOHA 1711 MaTepUaibHBIX TOYEK:
Fip = =Fp




12

21

3aKkoH BCEMHUPHOI'0 TATOTCHHUA: CUJIBI NPUTAKCHUA MCEKIY

TOYEUYHBIMU MaCcCaMHU PaBHBI
mim,

F=G—3

1.2.6




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

GMm

M9 = Ry + h)?

mg

R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

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

P

IA




Koaddutment tpenus

[aBienue:
N
P=7%
S
1.2.9
F
1
1.3 CTATHUKA
.
F
MOMEHT CcHJIBI OTHOCUTEIBHO OCH BPAILCHUS:
M| = Fl, roe | — utedo cuter
F
131
F
OTHOCHUTEIIBHO ~ OCH, mpoxojsmed uyepe3 Touky O
MEPICHIUKYISIPHO PUCYHKY
1.3.2 Ilentp macc Tena. LleHTp Macc cucTeMbl MaTepHATbHBIX




TOYCK:

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

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




B oaHOpoHOM 1071€ TSXKECTH

(g = const)




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

VYcnoBus paBHoBecus TBEpioro tena B MCO:

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

1.3.3 .
|F+Fy+...=0
HHHPart#
3akon Ilackans
134
JaBnenue B xuakoctu, nokosieiics 8 UCO:
p =po +pgh
#H##HParttt P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBbITeCH
F
HiHPar##
1.3.6

Apx




14

HEHParH#H#
14.1

BBITCCH

€CIIH TeJIO0 U KUAKoCTh nokosarcs B UCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

YcaoBue miaBaHus Tel

3AKOHBI COXPAHEHNMA B MEXAHUKE

HMMiynsc MaTepralbHON TOUKU:

p=mv




HNmnynbece cucreMsl Tei:

p=p1 tp2t..

p

p

HHHPartHH !
1.4.2

+




HHHPar##
143

3aKOH U3MCHEHHS U COXpPAaHCHUA UMITYJIbCA:

B 1CO

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

A(




1BHEIITH

At

2BHENH

At

B ICO , ecniu

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




A(

, €CITN

- >

FlBHeLLIH + FZBHemH+- i




1 BHEIITH

2BHEIIH

PeaxkTtiBHOE NBUXKEHHUE

F
\?’Cx‘

H#HitHParttt
144 PaboTa cuiIbl Ha MaJOM MEPEMEICHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@
145 D

MOIIHOCTE CUJIBI:

€CJIM 32 BpeMs




At

At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIIIHOCTH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernueckas OHEPIusa MaTepHaJILHOﬁ TOYKH:

KHH

mv

2m

mv?  p?

2 2m

EK]/IH -




147

3aKOH U3MEHEHHUS KWHETUYECKOM SHEPTUU CUCTEMBI

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

IToreHnuanbpHas OHCPIUA:

JUIA ITOTCHIMAJIBHBIX CHUJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

1noTeHI

210TEHI]

AE

TIOTEHIT




IToTrenumanpHas YHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EI'IOTeHu = mgh

E
TIOTCHIY
mgh
[ToreHnmanpHast SHEPTUA YIPYTo AeHOPMUPOBAHHOTO
TCJa.
p kx?
NoTeHL, — 2
E
MOTEHI]
2

kx




1.5

1.4.8

151

3aKOH N3MCHCHHUS U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HepFI/II/I:
Euex = Exum T Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KoneOaHUS ~ MaTepHAIbHOH  TOYKH.
Avmmutyna u (aza  konebanmii. Kunemarumueckoe
OITHCaHHE:

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

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
I7I€ X - CMEIIICHUE U3 PAaBHOBECHSL.

JlnHaMu4yecKoe ONKcaHue:

ma, = —kx,

ma

X
—kx,
TIe

k = mw?

k

mw

. 9TO 3HAYHT, YTO




—kx.

BHCPFCTI/I‘IGCKOG OIINCaHUuC (BaKOH COXpaHCHUA

MEXaHUYECKON IHEPTUN):

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

YCKOPEHHUSL:

Upe =04, a__ =04

[Tepuon u yactoTa KoneOaAHUIA:

r=2r_1
] v

[Teproa Manbix CBOOOIHBIX KOJIEOaHMM MaTEeMaTHUECKOIO

MasTHHKA!
152 i
T=2n|—
g
[Tepuoz cBOOOIHBIX KOeOaHUH MPYKUHHOTO MasiTHUKA:
m
T=2n T
Breinyxknennsle  konebGanusi. Pezonanc. Pe3onaHcHas
153
KpuBas
ITonepeunble W TpomodbHbIe  BOJHBL.  CKOpPOCTH
pacrpoOCTPaHEHHUS U JUIMHA BOJIHBIL:
154

v
A=vl =—
v




WnTepdepenius u qudpaxus BOJIH

155

3ByK. CKOpOCTh 3ByKa

MOJIEKVIJIAAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

2.11

MOJIEKYJISIPHAS ®U3NKA

Mopenu cTpoeHusi ra3oB, JKUIKOCTEM W TBEPIBIX TEIlL
[Tycts TepmoguHamuueckast cucreMa (teno) coctouT u3 N

OZIMHAKOBBIX MOJIEKYJI. Torga KOJIu4ecTBO BEIIECTBA
N m

V=—=
Ny




rac

N
A
— 9ucio ABoraapo, m — Macca CUCTEMEI (Tena),
U

U

— MOJISIpHAsi Macca BeIlecTBa
2.1.2 TennoBoe NBUKEHHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 Bs3aumonelicTBrUe 4acTHIL BEIIECTBA
2.14 Juddysus. BpoyHoBcKoe ABMKEHHE
2.1.5 Monens uaeansHoro raza 8 MKT

216 CBs3p MeXAy JaBICHHEM U CpeOHEH KHUHETHYECKOU
DHEPrHe€  IMOCTYNATENbHOIO  TEIUIOBOTO  JIBMYKEHUS




MOJIEKYJI UJIealbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):

R{Jﬂcuj —2?'1 £

p:lmﬂu‘ =

; 2
3 3

riae MO — Macca OHON MOJICKYJIBI,
N

Tl:V

- KOHICHTpAaud MOJICKYJI

2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBs3p TeMieparypbl Tra3a CcO CpeJHeM KHHeTHYeCKOU
DHEPrueil IMOCTYNAaTENbHOIO TEIUIOBOTO JIBMIKEHHUS €ro
MOJIEKYJI:
2.1.8 f 2
— my 3
£_.=|—|=2kT
R 2
2.19 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMel

3AIIICI):

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

K K

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

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

2111

3aKkoH JIaJ'IBTOHa AJIg JaBJICHHUA CMCCHU Pa3pCiKCHHBIX T'a30B:

p=p+pt..




2.1.12

W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
Moutekys1 N (C HOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

P_
T = const
T
p
const
n3obapa (p = const):
v = t
T = cons

const




I'paduaeckoe npencraBneHune u3omnporecco Ha pV-, pT-u
VT- nuarpamMmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:

pV .
T = cons

pVv

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HacpllieHHBIE ¥ HEHACHIIIEHHBIS Maphl. KauectBennas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa

2113 OT TeMmmepaTypbl, HX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOIO I1apa
Brnaxxnocts Bo3ayxa.
OTHOCHUTENbHAS BIAXKHOCTD:
(l) _ pnapa(T) _ pnapa(T)
- pHaCbILLlHapa(T) - pHaCbILLlHapa(T)
¢
21.14 =

HachIIIIapa




M

M

M

M

mapa

HachlIapa

mapa

N3MeHeHue arperaTHbIX COCTOSHUH

BCIICCTBA: UCIIAPCHUC

2115 Y KOHJICHCALIMS, KUIICHUE XKUIKOCTU

2116 N3MeHeHue arperaTHbIX COCTOSHUM BEILIECTBA: IUIABJIEHUE
o Y KpUCTAJIM3aLHs

2.1.17 [IpeoOpazoBanue 3HEepruu B (ha30BBIX EpPEXogax




2.2

TEPMOJNHAMUNKA

2.2.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2

BuyTtpeHHss sHeprus

2.2.3

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

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

2.2.4

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

CMAT

2.2.5

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

VY aenwpHast TEIUIOTa CropaHus Toruuea : Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pAV

Boruncnenne paboTel 1o rpaduky mporecca Ha PV-

AuarpaMmme

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

12




AU

12

12

(O]

12

Anna6ara:
Q12 = 0= A1, = (U — Uy) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MMpONHCCChI




[TpuHMIbl AeicTBUS TernoBbiX MamuH. KIT/:

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

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

1

+

2
2211

+




OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

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

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

3.1.2

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

MMPpOHUIaCMOCTBLIO

9

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

3.1.3

3.1.4

Onektpuueckoe mone. Ero neiicTBue Ha 3JeKTpUYECKHE
3apsabl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

o F

qnpo61—1b1171

TIPOOHBIN




ITose Toueuynoro 3apsiaa:

.4

E. =k -z
r
k
r
2
q

OTHOPOJHOE TIOJIE:
E = const.




const.

KapruHbl mMHUNM HANPSI)KEHHOCTH ATUX MOJIEH

3.15

IIOTGHHH&HBHOCTBI}HCKTpOCTaTquCKOFO]]OHﬂ.

Pa3zHoCTh MOTEHIIMATIOB U HANPSHKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

a(e

[ToreHunanbHas SHeprus 3apsiia B 3JIEKTPOCTATHYECKOM

IIOJIC:




—AW

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

3.1.6

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

OJTHOPOJHOTO 3JIeKTpocTaThHueckoro moist: U = Ed

[TpuHIMTT CynEeprO3UIIUU AIEKTPUUECKUX TTOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...







ITpoBOHMKY B 3IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHyTpH U Ha MOBEPXHOCTH MIPOBOJIHUKA ( = CONSt
318 Jusnexktpuku B EKTPOCTATUIECKOM HoJe.
o JusnexkTpuyeckasi IpOHULIAEMOCTD BELIECTBA €
Konzgencarop. D1eKTpOoEMKOCTh KOHIEHCATOPA:
c=1
U
C
3.1.9
u




eC

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

d

&e

3.1.10

HapamlenLHoe COCAMHCHUEC KOHICHCATOPOB:

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

o)




napasut




[TocnenoBarenbHOE COEAUHEHUE KOHACHCATOPOB:

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




TI0CI




3.1.11

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

qu




Cu

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

321

3.2.2

Cwua Toka:

7=2q
IMocrosHHEIHA TOK: | = const
Jlns mocrostHHOTO TOKa ( = It

VY Cl10BUS CYIIECTBOBAHUS JEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3akon Oma Jy1s yd4acTKa Lenu:

I=—
R




3.24

3.25

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

ceucHHs. Y JCIbHOE COITPOTUBJICHHUEC BCUICCTBA.

l
R:pg

Ucrounnku Toka. 3/]C ucTtouHmKa TOKa:

ACTOpOHHI/IXCHJ'[

q

E =




A

CTOPOHHHUXCHIT

BHyTpeHHEee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

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

E =IR +Ir, oTkyna

Rr




3.2.7

[TapannenbHOe COEMHEHUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+...
Rnapa}m R1 RZ

napaut




HOCHCI[OBaTCJ'H)HOC COCJUHCHHUEC HpOBOI[HI/IKOB:
U=UuUl+Uz2+..,11=12=..,
RHOCJI = Rl + R2+ -

TocCI




3.2.8

Rt

Pa6ota snekrpuueckoro Toka: A = UL,
3akon J[xoynsa — Jlenia:
Q = IRt

Ha pesucrope

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




3.3

3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKA:

Ad
P=— =IU

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

P=PR=2=1U
R

Fa

MoOIIHOCTh UICTOYHHKA TOKA:

3.2.10

331

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

ITonynpoBoanuku. 1101ynnpoBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

Mexanundeckoe B3aMMOJECHCTBHE MarHuToB. MarnurHoe
nose. Bektop  MarHuTHOM — MHaykumu.  I[IpuHiun

Cyneprno3nun MaroHuTHBIX IOJICH:

B = Bl +Bz+




JlvHMM WMHAYKOMKA MarHutHoro mnonis. KapTtuHa nuHui
WHIYKIWN MAarduTHOTO oJIg IOJIOCOBOT'O u

HOILKOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

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

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

3.3.2
OpsSMOTO  HPOBOJHMKA W 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJTHUKA, KATYIIKA C TOKOM
Cuna Amnepa, e€ HanpaBJIeHHE U BEJIUYUHA!
F, = IBlsina
F
A
3.3.3
IBlsina

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




3.34

1

Cuna JlopeHuia, e€ HarpaBieHNE U BEJIUYUHA!

Fnop =l q | vBsina

Jlop

[qlvBsina
T7I€ 0L — YTOJI MeXKIy BEKTOpaMH

-

v

+

. IBm>xeHne 3apsHKeHHOM YacTUIIBI B OJJHOPOJHOM MarHUTHOM

I10JIC

3.4

OJIEKTPOMATHUTHA A MHYKIMA




[ToTok BeKTOpa MAarHUTHOM MHIYKIIUU:
® = B,S = BScosa
o
B
n
3.4.1
S
BScosa
34.2 SBnenue anekTpomMaruuTHOM HHAYKIMK. DJ1C nHAYKIMH
3aKOH JIEKTPOMAarHuTHON UHAYKIMU Dapajes:
AD
3.4.3 E = =@
At !
A=
Xy
N .
I
O/IC MHAYKIMK B TIPSIMOM IPOBOIHHUKE JUTHHOM |,
34.4 JBHXKYILEMCS CO CKOPOCTBIO
v
v




(;li)

)

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

Blvcosa

, IJI€ O — YI'OJI MCXKy BCKTOPOM Bu HOPpMAJIbIO

n

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIn

1




TO

| E; |= Blv
|E
i
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTB:
L= d
Iy
L
I
3.4.6
()
, wa @ = LI.
Camounnykuus. IC caMOMHIYKIUU:
Al
S EL —
Af—0
DHeprusi MarHUTHOTO TOJIsI KATYIIKH C TOKOM:
347 _ LI

W, = —
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI

Koneb6arenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOHGGaHI/I}I B UACAJIbHOM KOJI668.T€JILHOM KOHTprI
[ q(t) =g, sin( ot +q@,)

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

T =2nVLC




LC

, OTKyJa

2

LC




3.5.2
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3.54

355

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

KOJICOAHUSAX B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE:
Qonax = —
LY

3aKkoH COXpaHCHUA SHEPTHU B HUACATIbHOM KoJIe0aTeIbHOM

KOHTYpeE:

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

CaoiicTBa QJICKTPOMATrHUTHBIX BOJIH. Bzaumnuas

= Cconst.

opueHTanusl BCKTOPOB B SHCKTpOMaFHHTHOfI BOJIHE B

BaKyyMe:

- -

E1Blc




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

OIITHUKA

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

3aKOHBI OTpaXCHUs CBETA.

a=p

3.6.2

olp

S

3.6.3 [TocTpoenne n300pakeHHii B INIOCKOM 3epKaiie

3aKOHEBI IIpEIOMJICHUS CBETA.

HpeJIOMJ'IeHI/Ie CBCTa:

nqySina = n,sinf.

3.6.4

sino

sinp.




AOGCOIIOTHBIN IIOKA3aTeNb MPETOMIICHHUS:
c

Nasc = v

abc

OTHOCUTENBHBIN MOKA3aTENh MPETOMIICHHS:
ng 1M

nOTH
1 V2

OTH




XoJ ay4deit B mpu3Mme.
Vi =Va, My =T,
CooTHOIIEHHE YacTOT W COOTHOUICHHE [UIMH BOJH TMpHU

nepexoac MOHOXPOMATUUCCKOTO CBCTa 4YCpPC3 TIpPaHULY

paszena AByX ONTHYECKUX CPE/I:




3.6.5

ny,<n n,

[lonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHbINA yro IOJIHOTO BHYTPEHHETO OTPasKEHMS:
; 1 n2
Sinayy, = ——=—
Norn ny

Sino.

OTH




Cobuparoiue W paccewBarollve JIUH3bL. TOHKas IUH3A.

DOKyCHOE pACCTOSTHUE U ONTHYECKAs CUjla TOHKOW JIMH3BI:

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




YBenuduenue, JaBacMoe JIMH30M:

h |fl
P="="a




If|

d #Tw

AN

F\ h

f

o

B ciyuae paccenBaronieit JMH3bI:

3.6.8

1
DO = F =—0,
D







3.6.9

3.6.

3.6.11

If|

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

JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak onthueckuit mpubop. I[maz  kak

OIITHYCCKAasa CUCTCMaA

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

KOTCPCHTHBIX HCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

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

Y

Hudpakuus csera. JudppakuuoHHas pemerka. YcCloBHe
HaOJIO/IEHUsI TJIABHBIX MaKCHMyMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha peméTKy ¢ nmepuoaom d:

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

dsing




3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M
411 ['mnore3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv
®otoHbl. JHeprus HoToHa:
E=hv= he _
=hv =—=pc
E
412 -




pc

hc

Nmnynse poTona:

©

hv




413

414

®orospdpexr. Omprtet  A.I.  Cronerosa.

dororddekra

VYpaBuenue DiiHureiiHa 11 GoTodddexra:

E¢0T0Ha = ABbIxofa + Eyymax

(horona

ABBIXOIa
+

KHHMaX

rae,

E¢0T0Ha =hv=—,

3aKOHBI




hv

¢doToHa
hv
A
hc
hc
ABbeoga = hv}(p = /1_
Kp
BBIXO/a

Kp




Kp

hc

KuMHMax

max

myv

Exm-lmax

_ MV max

=e U3arl




4.2

4.3

eU

3amn

415

421

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

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aroma

422

[Toctymnarel bopa. M3nydenue u norsomieHne GOTOHOB TpH
MepexoJie aTOMa C OAHOTO YPOBHS SHEPTUU HA JPYTOM:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI OHEPIrur atoMa BOAOpoOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsin

saapa. MaccoBoe unciio sapa. M3oTonsl

4.3.2

PannoakTUBHOCTB.

Anbda-pacma;
A A4 4
7X—>>,Y+ ;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,




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

M'amma-uznydenue

4.3.3

3aKOH paJIMOaKTHBHOI'O pacraja:

—t

N(t)

ITycth M — Macca paiMOAKTUBHOTO BEMIECTBA. Toraa

-t
m(t) =mgy* 2T

m(t)




434 SInepusle peakuuu. [lenenue u CUHTE3 saEp




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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