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MNOACHUTEJBHASA 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 u KoHnenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYEHHSI TEM U Pa3/eiioB
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, BOCHUTAHUS M PA3BUTHUA OOYYAIOUIMXCS CpeacTBaMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
IPOSIBIICHHUS] CBOUX HMHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)KIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenenstoTcs IUTAaHUPYEMBIE 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 OOyYarolIuXcs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIBTATHI TIO TOJIaM O0YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEIICH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas 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 (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HW3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTepuajioB C 33JlaHHbIMU CBOWCTBaMHU. M3yuyeHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpelHEro oOUIero 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 KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

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

Hoea npuknaonon nanpasiennocmu. Kypc ¢usvku yriny0ia€HHOro ypoBHs
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHME cofiepKaHUs MTPOTPAMMBI TTO (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa yudeOHoro mnpouecca. g yriryOonéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu sTom mox pabortamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 OCOOCHHOCTEH MOYypPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YHENsSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasieia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe obOopyaoBanue (opmMupyercs B COOTBETCTBHU C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUE UX HUHTEIUIEKTyalbHBIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax  Oyayuien
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CpeTHETO 00IIero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupOoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyecKkoil MoJeNd, aJleKBaTHOM YCIOBUSM 3ajJaud, B TOM 4YHUCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GU3MYECKX HKCIEPUMEHTOB, aHalM3a W HWHTEpHpeTanud HHpOpMaIuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
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 CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YYHUTEIb JEJaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

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

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE 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. Dusnueckas
TEOPHSL.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

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.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

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

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



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

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIeCTepEHYAThle W PEMEHHBIE MEpenayH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

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

[TpeoOpa3oBanne ABMKEHUH C UCIIOIb30BAaHUEM MEXaHU3MOB.

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

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU NMPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue pABWKEHHS Tenla, OpOIIEHHOrOo Topu3oHTaidbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHojia OOpalieHus KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMMPOTHL. JIBUXKEHHE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

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

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

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MA/ICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [BHKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

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

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoIHOCTH CUJIBI.

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



[loTeHnIMaIbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHumanbHas sHEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyJnmu U1 MACAIBHOM JKUIKOCTH Kak CJIEICTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIITHOCTH CHUJIBL.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomeul, nPAKMUKyM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3MKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

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

Mopenbs HIealbHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICAILHOTO ra3a).

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

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u ncciieoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
rdpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHCTEMBbl. BHelIHNE 1 BHyTpeHHHE napaMeTpsl. [lapamerpol
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HHU3KAasi KOHUEHTpAlWs 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.

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenbHasg TEIUIOTAa CrOpPaHUsA
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

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

BTopoii 3ak0OH TEpMOJMHAMHUKH i1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 0oJiee XOJIOJHOTO Tejia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYIKAOIICH CpeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
WCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIN3AIUsl OMOOPTaHUYECKOTO TOILJIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KuIleHWe. Y IelbHas
TEII0Ta MapooOpa3oBaHUsI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

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

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

[IpeoOpa3zoBanue 3HEprun B Pa30BbIX NMEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHruecKkue YCTpOMCTBA W  TEXHOJOTMYECKHE TMPOIECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHPFOTOHOBCKOW KHUJIKOCTH.

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 TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  JiepopManuud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

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

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckrue yCTpOHMCTBA M TEXHOJIOTMYECKHE MNPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopruie padomul, RPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcCiioBusL CylmIeCTBOBAHUSL ITOCTOSSHHOTO AJIEKTPUYECKOTO TOKa. MCcTOUHMKM
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

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

IlocnenoBarenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIUHEHUE NPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKAa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

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

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

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

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

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJII TOKA OT HANpsSOKEHUS Ui JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh COMPOTUBICHHS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

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

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

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAaMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAMON, CBETOAMOJ, TallbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTHUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJTUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

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

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO0068 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



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

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHUpoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KANWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOTyTPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

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

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

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

MaruautHoe nosne B BemectBe. DeppoOMarHeTuKy, napa- U THaMarHeTHKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
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.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MAarHUTHOM UHAYKIMU HA OCHOBE U3MEPEHHUS CHIIbI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

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

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: WHIYKIHMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

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
KMHEMAaTUY€CKOTO OMTUCAHMUS.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHMM Tpy3a Ha MACCUBHOM TPYyXHUHE C IEJIbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

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

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

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

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

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTHYECKHE PHUCKM IpU MPOU3BOACTBE 3JieKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

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

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTyika MHAYKTUBHOCTH W KOHJIEHCATOP B LIENH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKMuUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, HHTephEepeHLus U
U pakius.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

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

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

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHUYECKHI1 pE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHUE CBETA B OJHOPOJHOU 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
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbiil yroyl MOJHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIILHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaXx.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl KinaccHmueckux
MHTEPPEPEHIIMOHHBIX CXEM.

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

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaGnronenue noJiHoro BHyTpeHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IprumeHeHue OISAPOUIOB I U3YUECHHUS] MEXaHUYECKUX HaNPSKECHUM.

Yuenuueckuii 3kcnepumenm, 1ab6opamopusie padomaol, nPAKMUKYM.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
IpUMeEpe KUJTKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINM JIa3epHOTO U3JIYyUEHUS Ha JIBYX IIENSX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

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

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OPAaTOPHBIC 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.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICEHME CBETa Ha a0COJIIOTHO
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-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopruie padomuol, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKMUKYM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO0 W3Iy4YEeHUsS. BinsHHE pPaguOaKTHBHOCTH Ha JKUBBIC
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

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

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJOTHMYECKHE AaCHEKThl PAa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TEéMHas Marepusi 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, navopamopmnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

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

Bupa 3Bé3anoro nHeba. Co3Be3gusi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBUKEHHE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nHama ['amaktuka. [lonoxkenune u nBwkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIbHBIC TTOTPEITHOCTH U3MEPEHUHN (DU3UYSCKUX BEITMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTHYECKHWX  pazieiax «YUYEHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



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

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIONICH,  OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

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

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypaBHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u o0bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPA3BYKOBAsl JMArHOCTMKA B MEJWIMHE, OITUYECKHUE SIBJICHUS B KUBOM
IIPUPOJIE.

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

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUATHOCTUKA B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalWi, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JAECATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oyyiiel npodeccun u peaan30BbIBATb COOCTBEHHbBIS
YKU3HCHHBIC IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O U CamMO00pa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHue OmNbITa JNESITEIBHOCTH IKOJOTUYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKHU OCYIECTBIATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

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

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaxOQuThb AapryMeHTbl Jif
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYUIECTBISITh MOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

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

co37aBaTh TEKCThl (PM3MUECKOTO COAEP’KaHMSI B Pa3IMUHBIX (popmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHTyalldii W 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 BO3MOKHOCTEHN KaXK/10TO YjIeHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 Y4YaCTHHKA KOMaHIBI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpOSBIATH  TBOPYECTBO W  BOOOpakeHHE,  OBITH
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBIIATH IJIAH PEUICHUS PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOIIECCOB, X PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

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 ypOBHSL CpelHEro oOmero o0pa3oBaHus y O0O0ydYarolIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

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

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO 1IETTU
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

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

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

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

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

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJeNe (u3nyeckux Ten u
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAILUIMYECKOTO) Tela, UICaTbHbII ra3, TOUEUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

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

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHE IIPOLECCHl W SIBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYyJIbCA U MEXAHUYECKOU
DHEPruH, CBSI3b Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSCHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, MCIIONb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPrUEN TEIJIOBOrO JBMKEHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UIECAJIBHOTO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



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

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3ULNH 3IEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apanes 11 31€KTpoJIn3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CHIIbI, LIEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIOTHAs TeMIiepaTypa Tena, padoTa B TEPMOJIUHAMUKE, BHYTPECHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaINpsLKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apshKeHHOro Iiapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIABJICHHE U KPUCTAJUIU3alMs, HAITPaBIECHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DHKCHpOBATh pE3yJbTAThl MOJTYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYeHHBIE PE3yJbTaThl M J€JaTh BBIBOJ O CTaTyce NPEIJIOKEHHON
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3znyecKux TEOpUil NpH HCHOJIB30BAaHUM MAaTEMaTHUYECKUX METOOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HAaHUM U3 IpYyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

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

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM [JI TIOMCKa, TEepepadOTKU U TPEAbSBICHUS Y4eOHOU H
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B Tpylme C MCIOJIHEHUEM pPa3IMYHbIX COLMAJIbHBIX pOJIEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeIOBeKa, POib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUNA (PU3NUECKOW TEopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIUH3a, MOJIeIel aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



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

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SBICHUS, HUCMOJb3ys BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHAYKUIHWH, SHEPrus MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIIUS, CAMOWHYKIMS, PE30HAHC, HHTep(epeHIIUs
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJIATalOIIMEe ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPAMBIX H3MEPEHUN, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



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

IPOBOJNTHh KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYMH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, AHAJIM3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYaloIMe TPeOOBaHUSM 33JauM, MNPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METOJbI PEIICHUS C YYETOM MOTYUYCHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpOil Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYecKol 6€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B  Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAIMOHATIFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYyaIMsIX, aJIeKBaTHO OIICHWBATH BKJIAJ KaXIOrO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnea 1. HAYUHBIA METO/] IO3HAHUSI IIPUPOIbI
. bubnuotexa [JOK
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 | Kuemarua 10 ! hitps://m.eds00.ru/f16068d7
bubmuorexa [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2. 1
3 Cratiia TBEpAOrO TeNA > https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
24 1 1
3aKOHbBI COXpaHEHUsI B MEXaHUKE 0 httos://m.edsoo.ru/fL6b68d7
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorekxa [IOK
3.2 T T 20 1
CPMOZUTHAMHKA, JCILIOBRIC MATIHIHE! https://m.edsoo.ru/f16b68d7
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubnnorexka [JOK
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Uroro mo pazneny 49
Pa3nen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 Onetpirecioe noe 24 1 https://m.eds00.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 IToCTOSTHHBIN 3JIEKTPUUYECKHUIA TOK 24 1 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Tou b pasimbIX cpenax 0 https://m.edso0.ru/f16b68d7
Htoro no paznemny 54
Pa3znen 5. PUBNYECKUU TIPAKTUKYM
. bubnuorexa [JOK
1 ) 1 1
> MISHHACCKHIL NpakTHiM 6 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bubmuorexa [JOK
Pesepeioe Bpents 10 https://m.edso0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bubmuoreka [JOK
11 Marnutioe roze 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
bubmuorexa [JOK
2.1 MexaHuueckue KojaeOaHus 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859¢f1
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
bubmuorexa [JOK
1 T 1
3 Octoser CTO > https://m.eds00.ru/39859¢f1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckyisipHOo-BOIHOBOH Ayann3m 15 bubnnorexa [JOK



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

bubmuoreka [JOK
42 dr3mica atoma > https://m.edsogru/39859ef1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuoreka [JOK
YACTHUILI https://m.edsoo.ru/39859¢ef1
Hroro mo pazneny 25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 ]r?tlffsj?/ljr?qusaogggg%ge f
Hroro no pazgeny 12
Pa3znen 6. PUSHYECKHN TIPAKTUKYM
6.1 Ou3nyecKuil MpakTUKyM 16 16 ngg;&fg;grou/l;g%ge £
Htoro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEIMETHOTO COEP>KAHUS U OIIbITA 15 bubnuoreka [IOK
NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PezepBHoe Bpemst 10 ngsfiswfsgsig:z};%wefl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabnble IIpakTuueckue p
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypchl
1 ®dusnka — pyHIaMEHTAIbHAS HayKa O 1 bubnmnoreka HOK
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.edsoo.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubanorexa [JOK
BEJINYUH 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/eabbded1
B MIPAKTUUYECKOU JIEATEIbHOCTH JIIOIEU
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
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€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IIPpOCKIMHU HA OCH KOOpJAUHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

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

10 CroxxeHue nepeMeIieHnii 1 CKopocTeil. bubnmnoreka HOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 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
MOCTOSTHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOJHOTO Na/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
KpuBonuneiinoe nBuxeHue. /[puxenne
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
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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.edso0.ru/141d3837
19 B3aumoneiictue Ten. Tperuiil 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.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYciioBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBeCHs
bubmuoreka [IOK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Tunamuka. CtaTuka TBepAoro tena" https://m.edsoo.ru/9f5a574c
HNmnynbc MmaTepuanbHOU TOYKH,
39 CUCTEMBI MaTepuaibHbIX TOUeK. LleHTp bubmmoreka [JOK
MacC CUCTEMbl MaTEpUAIbHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuibl 1 M3MEHEHUE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa [IOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITysibca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHUn bubmmnoreka HOK
MOMEHTA UMITYJIbCA B [IECHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Penterme saza https://m.eds00.ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM but6mmoreka [IOK

nepemernieHnu. ['papuueckoe

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

Kunernueckas sneprus. Teopema o6

bub6nmoreka [IOK

37 W3MEHEHNH KHHETHYECKOH DHEPTUH
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIINATBLHEIE
38 cwibl. [loreHnmanesHas sueprus. Bropas Bubmaorexa ITOK
’ PV p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBSA3b
paboThl HEMOTEHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXaHUYECKON DHEPTUU bubnnorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPTrUun
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
40 N E]ZHGHI/I@ Bey Hp}J,'IJ'II/I U UaealbHON buGnuorexa [IOK
p pHy https://m.eds00.ru/f30f43b6
SKHUJIKOCTH
41 KonTpoabHas pabora o Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacrasiieHUI 0 IPUPOJIE
P PP bubnuoreka [{OK
42 teruioTel. OcHoBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0ad445f
Huddys3usa. bpoyHoBCKOe NBUKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUSI U bubnnorexa [IOK
P o1 AAPaKTED https://m.edso0.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEI[ECTBA
Macca u pa3mepsl MOJIEKYT (aATOMOB).
44 KOJ‘II/ILICC’II“DBO BCIL)I_ICCTBa l_i]OC”E“OHHHaSI) bubmmorexa TIOK
' https://m.eds00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBeCHE. bubnuotexa [JOK
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[lIkana [enbcust

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

46 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 Wneanpupiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agaa https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnmnoreka HOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B U1€aIbHOM Ta3e C bubnnorexa [IOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.edso0.ru/1344327b
n3zobapa
bubmuoreka [IOK
52 Ocuoroe ypasrenne MKT https://m.edso0.ru/c8094721
bubmmoreka IIOK
53 Pemterrie azas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNaTeNbHOTO TEIJIOBOTO ABMKCHUS
e€ JacTull
55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI but6mmorexa [IOK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTtponbHas padora o teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bu6nunorexa LIOK
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BHEIIHUX ycnoBuid uist T/ cucremsl.
BHeliHue U BHyTpEHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bubnunoreka LIOK
58 Camonpou3BoabsHas peaakcanus T
P P ! 4 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenp naeaabHOro ra3a B
59 TEpPMOJIUHAMUKE. Y CIIOBUS bubmotexa [IOK
P T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaskenue amnst BHyTpeHHEH dHepruu
61 OJHOATOMHOTI'O HJICAJIBHOT'O Ta3a. bu6nunorexa LIOK
KBa3ucratnueckne U HeCTaTHYSCKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOoJuHaMUKe. Beruncienue paboTsl bubmmoteka IIOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHeH 3Hepruu T/l cuctemsl 6e3 bubmorexa LOK
TP P https://m.edso0.ru/3d734561
COBepILEHHs pabOThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y aeabHas U MOJIIpHas

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

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nunorexa LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUr bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6moreka [JOK
nporeccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpyuHIHAIIBL AEHCTBUS TEITIOBBIX bubnuoreka [IOK
maruH. KITJT https://m.edsoo.ru/2e945513
7 MaxkcumanbsHoe 3HadeHue KITM,. Iukn bubmmoteka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
72 Pemerite aga https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIICH. bu6mmoreka IIOK
TeroBoe 3arpsA3HEHUE OKPYKAIOLEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorexa [IOK
74 Pemterme saza https://m.edsoo.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN BuGorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHb"

https://m.edsoo0.ru/28d62b3f
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KonTtponpHas pabora o Teme

bubnunorexa LIOK

76
"Tepmoaunamuka. TermnoBbie MauHb!" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHIEHCAIH.
77 I/Icia eII;He ¥ KUMeHue. Y aebHas bubmorexa HOK
P oA https://m.eds00.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbie 1 HEHACHIIIICHHBIC TTaPhI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
U TaBJIECHUS HACKIIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX He3aBI/ICI/IM(I))CTI) oT bubmorexa LHOK
i PaTyphL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhl KHUIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 BnaxHocTs Bo3yxa. AOCOMIOTHAS U bubnnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTH https://m.edso0.ru/30ebbb79
bubmuoreka [{OK
80 Pemrenne 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucrammueckue n
81 amop(Hble Tera. AHU30TPONUS CBOMCTB bubmmorexa LIOK
P ) B https://m.edsoo.ru/20a88a03
KPUCTALJIOB
ITnaBaeHne U KpUCTAIUIM3AIMS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edso0.ru/6ee91e9f
Cyb6numarus
eopmanmu TBEPIOTO TENIA.
Aepop P bubmmoreka IIOK
83 Pactsxkenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaabl10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX T€N. AHTAPMOHHU3M TETIOBBIX

KOoJIEOAHMI YacTHI] BEIlECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexoaax https://m.edsoo.ru/97a0672f

bubnunoreka LIOK

86 v 0

PABHEHHE TCEHIOBOTo batarca https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

CHICHHE Saad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuele spinenus. JlaBnenue noj Bu6muotexa [JOK
HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlartaca
O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN

89 1o TeMe "ArperaTHble COCTOSTHHS bubmorexa HOK

P " https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXOIbI
KonTtponpsHast pabora o Teme
90 "ArperaTtHble COCTOSIHHS BEIIECTBA bubmorexa HOK
P | B ' https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOABI
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH
DJIeMEHTapHbIN AJEKTPUUECKUN 3apsi/l.

92 3aKkoH coxp aQHEHUS 3m1:I<T I/Iqecxorl(j) " bubmorexa HOK

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

03 Bzaumopericteue 3apsnoB. Toueunbie but6mmorekxa [IOK
3apsasl. 3akoH KysoHa https://m.eds00.ru/445b7746

but6mmorekxa [IOK

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

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

bubnunorexa LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsz. Jlunuu bubnuoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
ORHOPOIHOE AIIEKTPUUYECKOE TI0JIE
I[MorennumaabHOCTE

97 AIIEKTPOCTATUYECKOTO 1Mouis. PazHocTh bubamorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HAIIPSKEHHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] t https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HAPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P B A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [punnun cyneprno3zunuu Bbu6moreka [JOK
ANEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6e

bubnmorexa LIOK

101 Pemenue 3ana

HHCHIE Saat https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00Bpémy mapa. [lone paBHOMEPHO bubmmorexa [IOK

Y HApe: paBHONED https://m.eds00.ru/f7a665ee
3apsHKEHHON OECKOHEUHOW TIOCKOCTH

104 [IpoBOHMKY B 3IIEKTPOCTATHYECKOM bu6muoreka [JOK
roJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso0o.ru/32405eab

105 JIMdeKTpUKY U MOJTYIIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIeHCcaTOpa. DIEKTPOEMKOCTD bubmorexa LIOK
A pa- p https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHACHCaTopa
107 [TapamnensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubnnorexa LHOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemrenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBuKkeHue 3apsyKEHHOW 4acTULIbI B Bbu6moteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
113 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubnunoreka LIOK
1o Teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/5752603f
114 KonTponbHas pabora no teme bubnmnoreka HOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocToSHHBIN TOK. Y CIIOBUSI
115 CYIIIECTBOBAHUS TOCTOSHHOTO bubmorexa LHOK
ym https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bubnmorexa LIOK
116 41 .H 9J1C
croummkn Toka. Hanpsvierne i /1 https://m.edso0.ru/0839a115
117 3akoH OMa 71 yJacTKa LEnu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUIOAAHN MOIMIECPEUYHOTO

cedeHus
119 Y 1espHOE COMPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApAIIEIBHOE, bu6nunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubmmoreka [JOK
122 Pemterre sazat https://m.edSO(])_.[ru/3881b469
123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5c
bubnuoreka [{OK
124 | Pememue sanas https://m.edsoc%.lru/6761bf0f
MOIIHOCTD 3JEKTPUYECKOTO TOKA.
125 TemnmoBas MOIIHOCTG, BRIACTICMAsT Ha bubmorexa LHOK
https://m.edso0.ru/99750a6f
pe3ucrope
bubnnorexa [JOK
126 Penterme saza https://m.edSO(])_.[ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa A1 OJTHOM (3aMKHYTOI) bubmuoreka [IOK
JJIEKTPUYECKOU LIETIH https://m.edso0o.ru/221f40fb
bubnuotexa [JOK
129 Pemerre 3a1a< https://m.edsogru/3580b679
bubnuotexa [JOK
130 MOIIHOCTE HCTOMHHKA TOKA https://m.edsogru/aan51d8
131 Kopotkoe 3ambIkanue bubmuoteka [IOK
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https://m.edsoo.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
g PEH https://m.eds00.ru/35368f3e
bu6nmorexa [IOK
133 Pemenue
HICHHE 511 https://m.eds00.ru/4410cef0
134 Pemenue 3amad o teme "IlocTOSTHHBII bubnunorexa LIOK
3IEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [IOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIus 3HaHUH
137 1o Teme "I1oCTOSITHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponpsHast pabora o Teme Bbu6moteka [JOK
"ITocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DneKTprdecKas MPOBOAMMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P n ’ P https://m.edso0o.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPax U
140 aCIUTIaBax 3JICKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.eds00.ru/4b423491
@apanes U1 JIEKTPOIU3a
bubnmorexa LIOK
141 2 7 N
FICKIPHACCIHIM TOK B Tasax. TUlasma https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MOJIYITPpOBOIHUKAX

https://m.edsoo0.ru/ab61c660
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145

[TorynpoBOIHUKOBBIE TPUOOPHI

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

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

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

146

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

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

147

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

bubmmoreka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsl CBOOOTHOTO
nanenus” win "M3yuenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

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

149

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

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

150

151

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

Ou3nyecKkuil MPakTUKYM 0 TeME
"UccneqoBanue 3aBUCUMOCTU CHUJI
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3MHOBOM 00pasIle, OT UX
nepopmanun” wim "M3ydenne
JIBIDKEHUS CUCTEMEI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epe3 JIErKUU
0710K"

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

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

152

153

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

Pu3NYeCKuil TPAKTUKYM 110 TEME

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

bubmmoreka [IOK
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155

156

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

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenune umnyiibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHIIbI"
unu "HccnenoBanue coxpaHeHus
UMITYJIbCa IPU YIIPYTOM
B3aumozeiicreun" uinu "M3mepenue
KMHETUYECKOW SHEPTUU TeJla 1o
TOPMO3HOMY ITyTH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" wiu
"M3y4eHne n30XO0pHOro mporuecca' uin
"N3yuenune n3obapHOTro mporecca’ win
"[IpoBepka ypaBHEHUS COCTOSHUS"
Pu3nUeCKUu IPAKTUKYM 110 TEME
"N3mepenue yaenpHoH TernaoéMkoctu"
i "HccnenoBanue mporecca

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

bubnunoreka LIOK
https://m.edsoo.ru/856fh28e

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

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

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

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

ko3 uImeHTa mToOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

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

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMeNIaHHOTO

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

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

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

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WK
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU Juoaa"
PesepBurnlii ypok. O000111€HIE U
161 CI/ICTEM&TI/ISZEI/I)I 3HAHWI 10 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHbIil ypok. O000IIEHNE K
162 CI/ICTEMaTmZIle;I 3HAHWH 10 TEME bubmiorexa LOK
" " https://m.edso0.ru/3149956b
JnHamMuka
PesepBurlii ypok. O000111€HIE U
163 CI/ICTI;MaTI/ISZII;)I/Iﬂ 3HAHUH 10 TEME Bubmaorexa IIOK
" " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOTo Tena
PesepBurlii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/ISZ pm[ 3HAHUH 110 TEME Bubmorexa LIOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
PesepBHelit ypok. O000IeHHE U
165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKON
Teopun"

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

. bubnuorexa [IOK
166 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie ManuHb!"
PesepBueiit ypok. O000mIeHNE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeME 1 bu6nunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie epexo b
PesepBueiil ypok. O0001EeHE U
168 CI/ICTEM&TI/BZ pm{ :«xHaHI/H;l 10 TEME 1 bubnnorexa [IOK
" B " https://m.edso00.ru/f2381c0c
DneKTpruYecKoe mosie
PesepBurblii ypok. O000111€HIE U
P 7P 111 bubnuoreka [{OK
169 CUCTEMATHU3AaLA 3HAHUH 110 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTCKTPUUCCKUN TOK
PesepBurblii ypok. O000111€HIE U
170 CI/ICTEM&TI/ISZPI/I}I 3HaHI/II;IH 1o teme "Toku 1 bubmorexa LHIOK
B " https://m.edso00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kourpoabusie IIpakTHueckue A bp
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
BzaumMoeiicTBrEe TOCTOSHHBIX
1 MarduTOB U MPOBOJIHUKOB C TOKOM 1 bubnnorexa LHOK
poBoOa ' https://m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM HHAYKIUH.
2 [Tpun pI/Il'I CYIEpPIIO3U Ifz IVLIIal"HI/ITHBIX 1 bubmorexa LIOK
P UH yHep 5 . https://m.edsoo.ru/4clabccb
nosieit. JInHuM MarHuTHOW MHAYKIMU
MarnuTtHOe 1oJie TPOBOIHUKA C bubmmoreka [JOK
3 1
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnuoreka [IOK
MOAYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 P 1
CHICHHC Safat https://m.edsoo.ru/a37a0c21
5 ITpumeHnenne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBHKEHHUE 3apsSKECHHOU 1 bubmmnoreka HOK
YaCTHUILIbl B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
but6mmorekxa [IOK
8 P 1
CHIeHHe sajat https://m.edso0.ru/504e98c7
9 PaGora cunel JlopeHiia 1 bubnnorexa [JOK

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

10 Pemerine sana https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, napa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 uHayKiuy. [TIoTok BeKTOpa MarHUTHOM bubmorexa OK
JYXIUAH, P https://m.edsoo.ru/b3efa0cl
UHIYKIHH
bubnunoreka LIOK
16 SAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoteka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYILIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 IT JI
paswio Jienta https://m.edsoo.ru/bbc22726
22 WNunyxtuBHOCTB. KaTymika bubmuoteka [IOK
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HHAYKTHBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

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

SBnenue camounaykuuu. J/C

bu6nmmoreka [IOK

23
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 Pemenue
HHeHHe sanat https://m.eds00.ru/88f69d2h
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [IOK
-1 ap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX IBHKEHUI https://m.edsoo.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIeOaHUl U3 X bubmorexa HOK
p https://m.edsoo.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITMCaHU
bubmmoteka IIOK
31 A OaHui
MILTATY 2 1 (asa KoneOanui https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cBOOOAHBIX bu6muoreka [JOK

K0e0aHnil MaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX

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

33 3aryxaromye KojeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nmoreka IIOK
34 A 0
BTOKOTIEOAHIA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Penrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanudeckue
36 K(f)ne6aHI/I:1b BpM ;ILIKaJILHLIX buGnuorexa [IOK
,},] https://m.eds00.ru/8ef587be
UHCTPYMEHTaX
O00011IeHNE U CUCTEMATU3AIHS
37 3HaHUU 110 TeMe "MexaHndeckue buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNEKTPOMArHUTHBIE KOJICOAHMS. bubnnoreka [JOK
38 o
KonebarenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIUTUTY OB
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT ()y; bubnnorexa [TOK
pAA g p A https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon};6aH:11$I[ Brin >Kp €HHBIE Bubmiorexa IOK
' YA https://m.eds00.ru/5¢668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [IOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIENU bubmuoteka [IOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM e

bu6nmoreka IIOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYJHOE U JEUCTBYIOIIEE buGnuorexa [IOK
yA a yiom https://m.edsoo.ru/lcacéc4c
3HAYECHHUE CHUJIbI TOKA M HANIPSHKEHUS
46 Pe3oHaHC B dJIEKTpUYECKON LIENH buGnuorexa [IOK
p H https://m.eds00.ru/087506df
bubnuoreka [{OK
47 P
CHICHHC Safat https://m.edsoo.ru/a16836a4
U neanpubiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p A > TTEPEA . https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
[IPOU3BOJICTBE JIEKTPOIHEPTUH.
49 Kp JIBT i chonbaolfaHHﬂ P buGnuorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HHA
bubmmoreka IIOK
50 P
CHICHHE 3a/1a https://m.edsoo.ru/ee6677ed
bubnmorexa LIOK
51 P
CHICHHE 3a/1a4 https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATU3AIHS
52 3HAHUU 110 TeME "DIEKTPOMarHUTHEIE Bubmiorexa OK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
53 MexaHn4ecKue BOJHBI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXaHNYECKUX BOJIH bubnuotexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEPUCTHUKH 3ByKa bubmmorexa [JOK
Y. AGPAKIEP 4 https://m.eds00.ru/138b6£09
56 Wndpa3syk u ynprpassyk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.edsoo.ru/7380038f
bu6nunorexa LIOK
S Pemenne sazaz https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bubnmoreka [JOK
N3iydyenue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHne 3IeKTPOMAarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be1fe
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJIeBUIeHNA. Pagnonokamus. bubnunoreka LIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpYXKaroIleu cpenbl
62 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BogHbI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO brbmmorexa [JOK
p https://m.edso0o.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bubmmoreka [JOK
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OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
otpaxenue. [IpenenbHblid yroi
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67
SHKOHOR OTPANCCHIL 1 HPSHONICHIA https://m.edsoo.ru/49d830a9
CBeTa
Xon nydeit B mpusme. ucnepeust
N bubnuoreka [{OK
68 cBera. CIIOKHBIM cOCTaB OEJIOro CBETAa.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
OITHYECKAs CUja JIUH3bI https://m.edso0.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmorexa [JOK
HX CHCTeMaX. Y BeJIMUYCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKCHHU, ITOJTy4aeMbIX C bubmorexa [JOK
P > HOTY https://m.eds00.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucrema bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensr
73 I I/IMeHI/IMOi[TI/I Fe(l;)MJ;T WYECKOM bubmorexa HOK
p p https://m.edsoo.ru/cd174a10
OIITUKU
74 CKOpOCTh CBETA U METOBI €€ bubnnorexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Hucniepeis caeta https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LIOK

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

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterrie 3azat https://m.edSO(I)_.[ru/3061de2b
bubnuorexa [{OK
7 lpumererue nHTepdepertmn https://m.edSO(I)_.[ru/668edb08
bubnnorexa [IOK
80 Jlacppawuis ceeta https://m.edso:)_.[ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnnorexa [JOK
82 Pemerre saxa< https://m.edSO(])_.[ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. bu6mmoteka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubnuorexa [{OK
84 Pemterrie azas https://m.edSO(I)_.[ru/c56c8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubmorexa LOK
https://m.eds00.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHui o Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbHas padora no teme bubmuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1bl TPUMEHUMOCTH
88 KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
ANEKTPOANHAMUKHA U IPUHLUIL https://m.edsoo.ru/c9bd77cb
OTHOCHTEIILHOCTH
89 [TocTynars! cnennanbHON TeOpUn bubmuoteka [IOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

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

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKpAIlEHUE
JUTUHBI
01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnoreka HOK
YaCTHULIbI https://m.edso00.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HUMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIBI bubmorexa HOK
y P HpL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIIOBOE U3ITyUYCHHE bubmorexa HOK
y https://m.edso0.ru/f54035a5
bubnuoreka [{OK
94 B
Jaxon eMerenit Buna https://m.edso00.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96
DHEPIHs I HMIIYIIC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTo A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmorexa LOK
P P https://m.eds00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIe CBOMCTBA YaCTHI] bu6nunorexa LIOK



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

Bounnsl ne bpoiiiis. JlnvHa BOJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [JOK
101 bpofius 1 pasmepe! o6naucm https://m.edsoo.ru/5df8bafl
JIOKAJIN3AIUH JIBHKYIIICHCS YaCTUIIBI
102 KopmyckymsipHO-BOJIHOBOM Tyaanu3m bubmmorexa [JOK
PHyCRYIAD o https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6mumoteka [JOK
KpHUCTaJuIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MEpEHUN B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmmorexa [JOK
N PeAt https://m.eds00.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sanad https://m.edso0.ru/e70195bd
N bubnuoreka [IOK
1 P
06 CHICHIE pACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
KoHnTpoapHas padoTa 1o Temam: Bu6 10K
noIMoTeKa
1 7 n T " "K -
0 OCHOBI{C ", "opnycxyns{pHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTU3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moenbp aToMa bubmorexa HOK
: P a https://m.edso00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 IT b
OCTYTIATRE bOpa https://m.edsoo.ru/404dfa9a
110 Buasi ciektpoB. CriekTp ypoBHei bubmmoreka [JOK
SHEPruy aTroMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE but6mmorekxa [IOK
U3JIy4YEHHE CBETA https://m.edso00.ru/f945d85c
112 Jlazep bub6muoreka [IOK



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

113

Hyxiionnas mozens supa

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

Pa,I[I/IoaKTI/IBHOCTB

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

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

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Biusuue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. HOSI/IMeTpI/IH

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

115

116

117

118

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

TEPMOAACPHOT'O CHUHTEC3A.

DKOIOTrHYECKHE aCIIEKThI Pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast perucrpanuu u

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

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMUMU.

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

bubnuoreka [{OK
https://m.edsoo.ru/lac08a5b

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

bu6nunorexa LIOK



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

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bu6nmmoreka [IOK

119
00BbeKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HCCIICIOBaHNI
CoBpeMEHHbBIC OIITUYECKHE
120 TEJIECKOIIBI, PAANOTEIECKOIIBI Bubmaorexa ITOK
P ’ https://m.eds00.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nanoro He6a. Co3Besnus,
121 SIPKUE 3BE3/bI, IUIAHETHL, UX BUIMMOE buGnuorexa LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneuynas cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTb. MICTOUHMK bubmorexa HOK
o https://m.edso0.ru/22748eb4
sueprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 xapakTepucTuku. [lnarpamma bubmmorexa [JOK
.\ Pacrep - Snarp \ https:/m.eds00.ru/42169944
CHEKTPAITBHBIA KJIACC — CBETUMOCTh
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LHOK
s A https://m.edsoo.ru/b3ch766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABICHUS O bubmuoreka [IOK
MIPOUCXO0KICHUH U dBoJonuK ColHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [IOK
- 1ep ABIP https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeenenHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

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



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

B3phbIBaA. PenukToBoe HU3JTy4CHHUC

128

129

130

Macmrabnas cTpykrypa BeeneHHoid.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMUHT 1

DuU3nYeCKui MPAKTUKYM 110 TEME
"HccneqoBanue MAarHUTHOTO IOJIA
IMOCTOSTHHBIX MarHUTOB' HMJIN
"HccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" HITu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

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

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

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

131

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

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

132

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHUS

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

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBaHue SIBIICHUS
camounaykiun" win "Coopka Moaenu
AJIEKTPOMArHUTHOIO reHeparopa"

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

134

®u3NYeCcKuil TPAKTUKYM I10 TEME 1

but6mmoreka [IOK



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

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

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

135

Pu3n4eCKu IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B
IPYXUHHOM MasiTHUKE"

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

136

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

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

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

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

138

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

bu6nmorexa LIOK
https://m.edsoo.ru/42569eal

139

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

bubmmoteka IIOK
https://m.edsoo.ru/b879fb3f

140

®u3NYeCcKuil TPAKTUKYM I10 TEME
"Habmonenue nudpakamm,

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



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

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

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

bubnunorexa LIOK
https://m.edso00.ru/63756¢c47

142

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

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

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

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

144

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

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

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOmromenus 38630000 HeOa
HEBOOPYKEHHBIM I'TIa30M C
HCITOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN JUISl ONIPEACIICHUS
HOJIOXKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edso0.ru/1072021e



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

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

O060011eHNEe U CUCTeMAaTU3aIs
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N N https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O06o001IeHe U CUCTEMAaTH3aIs
3HaHuil. Poss ¢pu3udeckoil Teopun B
OpPMHPOBAaHUH MPEACTABICHUH O
148 inﬁnqixoﬁ Ka TI:IHe MHPA, MECTO bubmorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL bubnmorexa LIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHuH o TeMe "nHamuka" https://m.edsoo.ru/2dfbafch
O00011eHNe U CUCTEMATU3 AL
. " bubnuotexa [JOK
152 3HaHu# 1o Teme "CraTtuka TBEpAOro

Tema"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
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O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPaHEHHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O00011IeHNE U CUCTEMATHU3ALUS
154 3HaHu# 110 Teme "OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000111eHrE U CUCTEMATU3 AL
155 3gaHui 1o teme "TepmoauHamuka Bubmorexa IIOK
pMOA ' https://m.eds00.ru/c63f7c10
TeroBrie Mamebr"
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtosguus Belectsa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O000I11IeHNE U CUCTEMATU3ALUS
157 3HAHUU 110 TeMe " DIEKTPUIECKOE Bubmzorexa IOK
. P https://m.edso0.ru/3bfodefa
[oJie
O000111eHNEe U CUCTEMATU3ALIS
158 3HaHUH 110 Teme "T1oCTOSTHHBII Bubmaorexa IIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUUYECKUIN TOK
O000111eHNEe U CUCTEMATU3ALIS
159 3HaHu# 110 TeMe "TOKH B pasIMyYHBIX Bubmorexka HOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o0meHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHWH 110 TeMe "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrblil ypok. O000111€HIE U
161 CI/ICTIe)MaTmZII;H;I 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edso0.ru/053e2248
DNeKTPOMarHuTHAsT WHIYKIIHS
162 PesepBublit ypok. O0o0uieHue u bu6muoreka [JOK



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

CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue Koiaedanus"

https://m.edsoo.ru/d6310bfd

PesepBueiit ypok. O600mIeHNE U

bub6nmoreka [IOK

163 cHUCTEMaTH3alus 3HAaHUH 110 TeMe
" B " https://m.edso0.ru/5e2bb83d
DNeKTpOMarHuTHbIE KoJeOaHus
PesepBHbIil ypok. O6001IeHNE 1
CHCTEeMAaTU3alMsl 3HaHUH 10 TeMe bubmuorexa [JOK
164 "
MexaHU4eCKHE U JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurlii ypok. O000111€HIE U
165 CI/ICTEM&TI/ISZPI/I}I 3HAHUH 110 TEME bubmorexa LHOK
" " i https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurlii ypok. O000111€HIE U
P P N bubnunoreka LIOK
166 CHCTeMaTH3allys 3HaHUH 110 TEMe
" " https://m.edsoo.ru/5bec1c65
Ocnosrl CTO
PesepBublil ypok. O600IICHHE 1
167 CHCTgMaTmZEm[ 3HaHUH 110 TeMe bubmorexa HOK
" . " https://m.edso00.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOH Ayann3m
Pesepenbiit ypok. O6001meHne u
168 CI/ICTI;MaTI/BZ pm[ 3HAHHUH 10 TeMe bubmorexa LHOK
" 4 " https://m.edso00.ru/1f511654
®dusrka atoma
PesepBusiit ypok. O6001IeHuEe U
169 CHUCTeMaTH3allusl 3HaHUH 10 TEME bubnuoreka [{OK
"®du3nka aTOMHOTO Sapa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHILL"
PesepBHbIil ypok. O600IICHNE 1
P P . bubmuorexa [{OK
170 CcHUCTeMaTH3allusl 3HaHUH 10 TeMe

"OnemeHTh! acTpodu3uku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170

16






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0ﬁ nporpaMmmasl CpeaHET0 061]161"0 06pa303a}mﬂ

JleMOHCTpHpOBaTh Ha MpUMEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUH, B IPAKTUYECKOU AEATEIbHOCTH JIIOAEH

VYuuThIBaTh TpPaHMILBl NPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJAEIeH:
MaTepHaibHasi TOUKa, MHEpLHaIbHAas CUCTEMa OTCYETa, aOCOIIOTHO TBEPOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUAKOCTEN U TBEPABIX TeEll,
TOYECYHBIN AIIEKTPHUUYECKUH 3apsi — MPH PEIICHUH (PU3NIECKUX 3a/1a9

Pacrnio3HaBaTh pu3uyeckue siBIeHUs (MPOLEcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJSIPHO-KMHETUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJAMHAMUKHM: pPAaBHOMEPHOE M PAaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKPYXKHOCTH, WHEPIHs, B3aWMOJCHCTBHE Tel; AU(Qy3usi, OPOYHOBCKOE
JBUKEHHUE, CTPOCHME >KMJIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWH), TEIUIOBOE pPABHOBECHE, HCIAPEHHUE,
KOHJIEHCAllUs, IUIaBJICHUE, KPUCTAJUIU3alMsl, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBILICHNUE JIaBJIEHUS I'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJly ITapaMeTpaMH COCTOSIHUA ra3a B M30IpoLEccax; JIEKTpU3aLys Tedl,
B3aMMOJECMCTBHE 3aps 0B

10.4

10.5

OnucelBaTh MEXaHUYECKOE JIBUKEHHUE, MCMOIb3Yys (U3NYECKNE BETUUHUHBIL:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJa, KUHETUYEeCKas DHEpPrus, IOTCHUUaIbHAsA JHEPIHs,
MeXaHHueckass paboTa, MeXaHWYecKas MOIIHOCTb, TIpU  ONHMCAHUU
NPaBUIbHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJIb3YEMBIX BEIMYHMH, UX
0003HaueHUsI U EAMHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMHU BEIMUYUHAMU

OnuceiBaTh W3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€l U TEIUIOBBIE SIBIICHUA,
UCTIONB3YS (PU3MUECKHe BEMUYHMHBI: JaBICHHUE ra3za, TeMIepaTypa, CpeaHss
KHUHETHYeCcKas SHEPTUst Xa0THYECKOTO JBUKEHUS MOJIEKYJI,
CpPEIHEKBaJ[paTU4YHAsi ~ CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSII dHEprus, padbora raza, KOIP(GUIMEHT IOJE3HOTO JACHCTBUS
TETJIOBOTO JBUTATEIIS; TIPU ONMHUCAHUH MPABWIBHO TPAKTOBATh (PU3MUECKHUI
CMBICJI MCTIOJIb3yEMBIX BEJIWYWH, WX O0003HAYCHHSI W €IUHUIIBI, HAXOJIUTh
GbopMyJIbl, CBA3BIBAIONINE MAHHYI (PU3MUECKYIO BEJIMYHMHY C JIPYTUMU
BEJIMYMHAM

10.6

OnuceiBaTh  M3YyYEHHbIE  JJIEKTPUYECKHME  CBOWCTBAa  BEIIeCTBA U
JJIEKTpUYECKUE SBJIEHUS (IPOIECCHI), UCMONb3Ys (U3NYECKUE BEIUYHHBI:
IEKTPUUECKUI 3apsifl, AJIEKTPUUYECKOE I10JIe, HaNpsHKEHHOCTh IOJI,




MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB; MPU ONMUCAHUM MPaBUIBHO TPAKTOBATH
(buznYeCKuit CMBICI HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POpPMYJIbl, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYIO BEIMYHHY C
JIPYTUMH BeTMYMHAMHU

10.7

aHATM3UPOBaATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHbl UM NPUHUMIIBL: 3aKOH BceMHpHOro tsarorenus, I, II m III 3akoHbI
HeroTOHa, 3aKOH COXpaHEHUS MEXAHWYECKOW DHEPIMM, 3aKOH COXPaHEHHS
UMIIyJIbCA, IPUHLUII CYNEPHO3ULMM CWI, I[PUHLUI PABHOIPAaBUS
MHEPLHAIBHBIX CUCTEM OTCYETA; MOJECKYJIIPHO-KMHETUYECKYI) TEOPHIO
CTPOCHMS BEILIECTBA, IA30BbIC 3aKOHBI, CBA3b CPEIHEH KHUHETHUYECKON
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBIH 3aKOH TEPMOJMHAMHMKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiia, 3akoH KylloHa; mMpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE M YCIIOBUS (FpaHHULbI, 00JacTh)
IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

10.14

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

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
IPOIIECCOB C UCIIOIB30BAHUEM TIPSMBIX H KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopMyimpoBath npobiemy (3agady) U TUIOTE3Y Yy4eOHOrO IKCICPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TPOBOJUTE OIIBIT
1 (GOpMYJIPOBATH BHIBOJIBI

Ocy1iecTBIATh NpsIMbIE U KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpaTh ONTUMANIBHBIA CHOCO0 M3MEpPEHHS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNU

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PHU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh  pe3yJbTaThl  MOJYyUYEHHOW  3aBUCHUMOCTHU
bu3nYeCKUX BENIWYUH B BUAE TaOIHIl U TpaUKOB, JIeiaTh BBIBOIBI IO
pe3ynbTaTaM UCCIIEJOBaHUS

Cobmronats mpaBuia 6€30MacHOrO TPyAa MPH NMPOBEJICHUN UCCIIEOBAaHHM B
paMkKax  y4eOHOrO  OSKCIEpHUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IIPOEKTHOM AESITEIBbHOCTU C MCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U
71a00paTOPHOTO 000PYAOBAHUS

Pematp pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PHU3UUECKIE BEIUYUHBI
U QopMyInbl, HEOOXOAMMBIE JUIsi €€ pelIeHHUs, MPOBOAUTH pacdEThl U
OIICHUBATh PEATbHOCTh MOJYYCHHOTO 3HAYCHUSI (PU3NIECKON BETHUNHBI
Pemarn Ka4eCTBEHHBIC 3aJauM: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILIENOYKY PpACCYKICHHM C ONOpOM Ha H3YyUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3UUECKHE SBICHUS




10.15

10.16

Hcnonb3oBath  mpw  pemieHUH  y4eOHBIX  3a7ad  COBPEMCHHBIC
UH(GOPMALlMOHHBIE  TEXHOJOTHMH Ui  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpPIPETallUd U TPEACTaBICHUS Y4eOHOM U HAyYHO-TIOMYJISIPHOU
uH(pOpMallMK, TONYYeHHONM W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMaLIHIO

[IpuBoAMTH MpUMEPHI BKJIaa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB

B pa3BUTHE HAyKH, OOBACHEHHE TIPOIECCOB OKPYXKAIOUIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp3oBaTh TeOpeTHYeCKHe 3HAHUS MO (PU3HMKE B MOBCEIHEBHOW JKU3HU
s obecriedeHrss 0€30macCHOCTH Tpu  oOpamieHun ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBaMH, JUIS COXPAaHEHHs 3/0pOBbS M COOIIOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

10.18

11 KVIACC

Kon
NpoBePsIeMOro
pe3yJbTara
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11.2

11.3

PaGorate B Tpymme c BBINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
MJIaHUPOBATh PadOTy TPYIIIbI, PAIMOHAIBHO PACIPEACNIATh 00S3aHHOCTU U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIMSAX, aJEKBAaTHO
OLCHMBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TpPyNIlbl B PELICHHE
paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMeEpax pojib U MeCTO (U3UKU B (GOPMHPOBAHUU
COBPEMEHHON HAYYHOU KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
W TEXHOJOTHI, B MPAKTUYECKOW MESITEIBbHOCTH JIIOJIECH, LEIOCTHOCTh M
€AMHCTBO (PM3NYECKOI KapTHHBI MUpa

Y4uTeIBaTh TpaHUIBl NPUMEHEHHMS M3YYEHHBIX (U3NYECKUX MOJelNe:
TOYEUHBIN DJJIEKTPUUECKUHN 3apsf, sAepHas MOJECIb aroMa, HYKJIOHHas
MO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3aaau

Pacrio3snaBath usnyeckue siBeHUs (MIPOIiecchl) U OOBSICHATH X HAa OCHOBE
3aKOHOB OJIGKTPOJMHAMUKMA M KBAaHTOBOM (DM3UKHU: dJIEKTpUYecKas
POBOMMOCTbD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, dJEKTPOMAarHUTHAs MHIYKIUS, ACHCTBHE
MarHUTHOTO TIOJSE HA TMPOBOJHUK C TOKOM W JBHXKYIIMHCS 3apsin,
JJIEKTPOMArHUTHBIC KOJIeOaHHsI u BOJIHBI, PSMOJIMHEHHOE
pacnpoCTpaHeHHE CBeTa, OTPAKEHHE, MpEIOMIICHHE, HWHTepdepeHIms,
mupakuus U MoJspU3alus cBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN
abdekt (PporodddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOpOJa,  ©CTECTBEHHAas W HCKYCCTBEHHas
PaaOaKTHBHOCTh

11.4

OnuceIBaTh HN3YYCHHBIC CBOMCTBaA BE€IICCTBa (SHeKTpI/ILIeCKI/Ie, MarHuTHBIC,




ONTUYECKUE, DIIEKTPUUECKYI0 IPOBOJMMOCTh pPa3jIUYHBIX Cpel) U
JNIEKTPOMArHUTHBIE  SIBICHUSA  (IIPOLIECCHI), HUCHONB3YyS  (hu3HUecKue
BEJIMUMHBI: JIEKTPUUYECKUI 3aps]], CHJIa TOKA, SJICKTPUUECKOE HANPsKEHNUE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moreHuuanos, JJIC, pabora
TOKa, WHAYKIUS MarHUTHOro Tojs, cuia Awmmepa, cuina JlopeHua,
WHJYKTUBHOCTh KATYIIKH, SHEPTUS JIEKTPUUECKOr0 U MAarHUTHOTO MOJIEH,
NEepuoJl U 4acToTa KojieOaHWH B KoyieOaTeIbHOM KOHTYpE, 3apsl M Cuja
TOKa B TIPOIECCE TapMOHHUYECKMX JJIEKTPOMArHUTHBIX KOJIEOaHUH,
¢oKkycHOE paccTOSIHME M ONTHUYECKas CHJa JIMH3BI, TPH OIMHMCAHUH
MPAaBWIBHO TPAKTOBATh (DPU3UYECKUN CMBICI HCIOJIb3YEMBIX BEIUYHH, HX
0003Ha4YeHHs] U EAUHMIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
(bu3NYECKYI0 BEIMYUHY C IPYTUMU BEIMUYUHAMU

115

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBLIC ABJICHHA W IPOLCCCHI, HCIOJIb3Yys
(1)I/I3I/I‘~I€CKI/I€ BCJIMYHHBI: CKOPOCTD 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBL
U YacCcTOTa CBCTA, SHECPIUA U HMIIYJIbC (1)OTOHa, nepuoa 1moJypacmnana,
OHCPIrusa CBsA3HM ATOMHBIX AJACp, IIPH OIHUCAHHH IIPABUJIBHO TPAKTOBATbH
(1)1/1314%01(1/1171 CMBICJI UCITIOJIB3YEMbIX BCJIUNYNH, UX 0003HaYEHHS U CAUHUIBI,;
YKa3bIBaATb (bOpMy.]'IbI, CBA3BIBAIOMIUC JAHHYHO (1)I/I3I/I‘IGCKYIO BCINYHUHY C
APYIruMHU BEIIMYNHAMU, BBIYUCIIATE 3HAUCHUC q)H3I/I‘IeCKOI>'I BCIINYHHBI

AHanu3upoBath (U3NYECKHUE MIPOLECCH U SIBJICHHS, UCIIOIb3Ys (PU3NUECKUE
3aKOHBl M NpPHHLUIBL: 3aKkoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U
HapajjiesIbHOTO0 COeAMHEHUs NTPOBOHUKOB, 3aKoH Jlxoynsa — JIeHua, 3akoH
JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YpPaBHEHUE
OiHmTeiHa a  (oTtorddekra, 3aKOH COXpAaHEHUS DSHEPIuu, 3aKOH
COXPAHEHMs MMITyJIbCA, 3aKOH COXPAHEHHs JIEKTPUYECKOIo 3apsizia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOaKTHBHOIO
pacnaja; IpU 3TOM pa3inyaTh CIOBECHYH (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXEHHWE M yCIOBHs  (IpaHMIbI,  00JacTy)
IPUMEHUMOCTH

11.7

11.8

11.9

11.10

Ompenenarh  HampaBiI€HUE BEKTOpa HWHAYKIMM MAarHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3JaBacMOE IJIOCKHM 3€pPKajioM,
TOHKOM TUH30U

BrIMONHATE AKCIEPUMEHTHI MO HCCIEAOBaHUI0 (DU3MYECKHX SBICHUA U
MPOIIECCOB C UCIIOJIH30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHHUIA; IPU ITOM
dbopmynupoBath npobiemy (3agady) ¥ TUIOTE3y YIeOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OIBIT
1 (OPMYJIUPOBATH BBIBOJIBI

OcCymecTBISITh MPsIMbIE M KOCBEHHBIE WM3MEpPEHUS (PU3NYECKUX BEITHYUH;

Ipu 35TOM BBIGI/IpaTL ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUS U HUCIIOJIB30BATH
N3BCCTHBIC MCTObI OLICHKH HOFpCHlHOCTCﬁ I/ISMepCHI/Iﬁ

11.11

I/ICCJ'IG,I[OBaTI) 3aBHCUMOCTHU (bl/ISI/ILIeCKI/IX BCJIIMUMH C HCIOJIB30BAHUCM




OPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3yabTaThl IOJIYYEHHONM 3aBUCUMOCTH (U3MYECKMX BEJIWYMH B BHUJE
TaOJIMI U TpaUKOB, AETATh BBIBOABI [10 pe3yJIbTaTaM HCCIeI0BaHUs

11.12

Cobmronats mpaBuia 0€301MacHOTO TPyAa MPH MPOBEJACHUN UCCIICAOBAHHH B
pamMkax  y4eOHOTO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
NPOCKTHOM JCATEIBHOCTU C UCIIOJIb30BAaHUEM W3MEPUTENIBHBIX YCTPONUCTB U
71a00paTOPHOTO 000PYTOBAHHS

11.13

Pemate pacuérHble 3a7ayM ¢ SBHO 3aJaHHOM (DU3MUYECKOW MOJIENbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI U MPHHLMUIIBI, HA OCHOBE aHAJIN3a YCIIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJIEINb, BBIACIATh (DU3UYECKHE BEITMYUHBI
u (opmynel, HeoOXoauMble Ans €€ peleHHs,, MPOBOAUTH pPAcdEThl U
OILICHUBATh PEATLHOCTH MMOJyYEHHOTO 3HAYCHUS (PU3UUCCKON BEITMUMHBI

11.14

11.15

11.16

11.17

11.18

Pewats Ka4eCTBECHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HEIIPOTHUBOPEUYUBYIO ILIEMIOYKY pACCYKACHHM C ONOpOM HAa H3y4YCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYeCcKHe SBICHUS

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM I IIOMCKa, CTPYKTYpPHpOBAHUS,
UHTEpPIPETallUM U TPEACTABICHUS Y4YeOHOM U HAy4yHO-TIONYJIIPHOU
UHPOpPMALIMK, TOJYYCHHON U3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
AHAJTM3UPOBATH MOTydaeMylo HHPOPMAIIUIO

OOBSCHATH MPUHIMIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHUUYECKHUX
YCTPOWCTB; pa3auyarh yCIOBUS UX 0O€30MaCHOTO HCIOJIb30BaHUS B
MOBCEIHEBHOW KU3HU

[TpuBOANTE pUMEPHI BKJIaJia POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3NKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE NPOLIECCOB OKPYXAIOIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (U3UKE B MOBCEAHEBHOM KU3HU
uis  obecriedeHus: Oe30macHOCTH MpU  oOpamieHHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXPAHEHUs 370POBbS M COOIIOAECHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYIKaIOILIEH cpezie

11.19

PaGoraTte B Tpymme c BBHIMOJHEHUEM pPa3IUYHBIX COIHAIBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHpPENeATh 00S3aHHOCTH U
IJIAHUPOBATh JIEATENIbHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJE€KBaTHO
OIICHMBATh BKJaJ KaXJOr0 U3 YYaCTHUKOB TpPyNIbl B pEUICHUE
paccMaTpuBaeMoii MpoOIeMbl



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Haydnsle meTonbl
IIO3HAHUS OKpY»karolero Mupa. Ponb skciepumenTa
U TEOpuHM B IIpollecce IO3HAHUSA IPUPOABIL.
OKcrepuMeHT B pusuke

1.2

MonenupoBanue ¢usuueckux  SABICHUA |
npoueccoB. Hayunesie rumnore3sl. PuznUecKue
3aKOHBI W TEOpHH. [paHHWIBl NPUMEHUMOCTH
¢u3nyecKkux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porp m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  Hay4yHOH KapTHHBI MHpa, B
NPAaKTUYECKOH eATeILHOCTH JIIOACH

MEXAHHWKA

2.11

##HPart#KUHEMATUKA

Mexannueckoe — nBukeHue.  OTHOCUTEIIBHOCTD
MeXaHuueckoro nAsmxkeHus. Cucrema oTcuéra.
Tpaexropus

212

[Tepemermienne, CckopocTb (CpeAHsss  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHON
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMelIeHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOpPEHHUsS, IyTH W IEpEeMEUICHUs
MaTepUaIbHOU TOUKH OT BpPEMEHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHrue CBOOOTHOTO
nageHus

Kpusonnneiinoe JBUKECHHUE. PaBHOMEpHOE
JBUKEHUE MaTepUAIbHOM TOUYKHM IO OKPY’KHOCTH.
VrioBast cKOpOCTh, JUHENHAsA CKOpOcTh. llepuon n
yacroTa. LleHTpocTpeMHuTENbHOE YCKOPEHHE

Texuudeckue YCTpOﬁCTBaI CIIUAOMCTpP, ABHUIKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaAavIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOUN
ckopoctu. HccnenoBaHUE COOTHOLIEHUS MEXKIY
My TSMH, MPONAEHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU




IIPM PaBHOYCKOPEHHOM JIBUKEHUH C Ha4aJIbHOMI
CKOpPOCTbIO, paBHOW HyJ0. M3yueHue ABUKEHUS
HIapuKa B BSI3KOM JKUIKOCTU. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

#H#Par### JUHAMUKA

[Ipuniun  otHocutenbHOCTH ["amuies.  [lepBaiit

2.2.1 )
3akoH HproroHa. lHepMaabHble CUCTEMbI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHuun cynepno3uinuu cuil
Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKU B
2.2.3 uHepuuanbHoi cucteme orcuéra (MUCO). Tperuit
3akoH HproTOHA JU1st MaTepHAIbHBIX TOUEK
994 3aKkOH BCEMHUpPHOro TiAroreHus. Cuia TSDKECTH.
o [TepBas kocMuyeckas ckopocTb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUS
296 CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
o tperunsi. Crita COMPOTHBIICHHS TIPU IBIDKCHUH Teja
29 B )KHJIKOCTH HJIU Ta3e
997 [ToctynarensHoe M BpaulaTtelabHOE  JABHIKEHUE
o abCOIIOTHO TBEPIOTO TENa
MoOMeHT Cuilbl OTHOCHTENIBHO OCH BpalllCHMS.
2.2.8 ITneuo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
NCo
299 TexHu4eckue yCTpoNCTBA: NOAIIUITHUKY, ABUKECHUE
o HCKYCCTBEHHBIX CITyTHHUKOB
[Tpaktnyeckue paboTsl. M3yueHue JABHXKEHHS
Opycka M0 HAKIIOHHOHM TUIOCKOCTH TIOJ JI€HCTBHEM
HECKOJIbKUX cuil. MccnemoBanne 3aBUCHMOCTH CHUIT
2.2.10 YOPYTOCTH, BO3HUKaOIUX B JedopMUpyeMoit
Npy>XHHE W PE3UHOBOM 00pasiie, OT BEITUYHUHBI UX
nepopmanuu. McciaenoBanue yciaoBUH pPaBHOBECHS
TBEPJIOTO TEJNa, UMEIOIIETO OCh BPALLICHHS
##HPar###3AKOHBI COXPAHEHMA B MEXAHUKE
Nmnynbc ~ maTepuaqbHOW  TOYKH,  CHUCTEMBI
2.3.1 MaTepHalbHBIX TOUYEK. VIMITyJIbC CHIIBI U U3MEHEHHE
UMITYJIbCa Tela
2.3 939 3akoH coxpaHeHus umiyibca B MCO. PeaktuBHOE
e JIBUKEHUE
2.3.3 Pabora cuiibl
2.34 MOIIHOCTE CHIBI
2.3.5 Kunerndeckass dSHeprusi MaTepHabHOW  TOYKH.




TeopeMao KMHETUYECKOW JHEPIUHU

2.3.6

2.3.7

2.3.8

[TorennmanbHas sHeprus. [loTeHIMATbHAS YHEPIHS
YOpyTo nehOpMUPOBAHHOM PYKHUHBIL.
HOTCHL{I/IaJ'IBHaH 3HepI‘I/I$I TCJ1a B6JII/I3I/I HOBCpXHOCTI/I
3emnn

[ToreHnuanbHble U HEMOTEHLMANbHBIE cUilbl. CBA3b
pabOThl HENOTEHUMAJIbHBIX CHJI C W3MEHEHUEM
MEXaHUYECKOM HHEpruu CHUCTEMBI Tel. 3aKOH
COXPaHEHUs MEXaHUYECKON SHEPTUH

Yupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

TexHudyeckue  yCTpPOMCTBA:  JABUIKEHUE  PakeT,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

2.3.10

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTE
Tel mpu Heynpyrom ynape. MccienoBanue cBs3U
paboThl CWJIBI C U3MEHEHHEM MEXaHUYeCKOU
SHEpPruu Teina

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#HiH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

OcHoBHbIE IOJIOYKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopHH. BpOyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBHS
YaCTHUI[ BELIECTBA

Mopenu cTpoeHus Ta30B, XKUAKOCTEH M TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE

ITUX MOJIENIEN

Macca MOJIEKYII. KonunuectBo BEILIECTBA.
[TocTostHHast ABoraapo

3.14

3.15

3.1.6

3.1.7

TermmoBoe  paBHoBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenbcus

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE
MOJICKYJISPHO-KUHETUUECKOW TEOPUU HJICATbHOTO
rasa

AOcomioTHass TeMieparypa Kak Mepa CpeaHei
KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBMKEHUS
yactull raza. [llkana temnepatyp KenbBuna
VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JlanbTOoHa

3.18

3.1.9

["a30BBIC 3aKOHBI. M30MpoIiecChl B HACATFHOM Ta3e ¢
IMOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCPMa,
M30x0pa, n300apa

TexHUYECKHE YCTPOHUCTBA: TEPMOMETP, OapoMeTp




3.1.10

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. MccinenoBaHne 3aBUCUMOCTH
MEXIy IHapaMeTpaMH COCTOSHUSA Pa3pesKEHHOrO
rasa

3.2

321

3.2.2

OCHOBbI TEPMOJIMHAMUMKN

Tepmonunamudeckas cHUCTEMA. BuyTtpennss
SHEPTUsI TEPMOJUHAMHYECKOU CHUCTEMBI U CITIOCOOBI
€€ U3MEeHEeHUs

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEaIbHOTO rasa

3.23

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTD,
KOHBEKUMA, U3JIy4yeHHE. TeIutoéMKOCTh  Telna.
VnaenpHasd  TEIUIOEMKOCTb  BelmiecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['padrueckast uHTEpIIpETaIys pabOTHI ra3a

3.2.5

TerioBeie  Mammebl.  [IpuHnunel  gecTBUs
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TeroBelXx MammHax. Kosddumuent monesnoro
nevctBus (nanee — KI1J1) termoBoit Mamuubl. [ukin
Kapno u ero KIIJI

3.2.6

3.2.7

Bropoit 3akoH TepmoauHamuiku. HeoOGpatuMocTb
IIpOLIECCOB B IpupoAe. TemoBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

Texunyeckue yCTpOﬁCTBaI ABUTATCI]Ib BHYTPCHHETO
CropaHus, OBITOBOI XOJOAUIIBHUK, KOHAUITUOHCD

3.2.8

[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

###Par##ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

331

3.3.2

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIenbHas TeIlIoTa Hap006pa30BaHH${.
3aBHCHMOCTD TEMIICPATYPbl KUIICHUA OT JaBJICHUSA

AOCONIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
Haceiennsii nap

3.3.3

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

3.3.4

[InaBneHne u KpucrauM3auus. YJelbHas TEIUIoTa
iasienus. Cyonumanus




3.35

YpaBHeHUE TEIIOBOro OajaHca

3.3.6

3.3.7

TexHnuueckue yCTpOMCTBA: TUTPOMETP u
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOTYUYEHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUHU

[IpakTnueckue paboTel. WM3mepeHue BIAXKHOCTH
BO3/IyXa

OJIEKTPOJMMHAMUKA

4.1

411

##HPar#H#IJIEKTPOCTATUKA

OyeKTpu3anusa Tel. OJeKTpuueckuid 3apsia. [Ba
BU/JIA SJIEKTPUUECKUX 3apsiIoB

412
413

IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH

3aKkoH COXpPAaHCHUA JICKTPHUICCKOI'O 3apsaa

414

415

4.1.6

B3aumopeiictBue 3apsanoB. 3akon Kynona

DneKTpuyecKoe noJie. Hanpsixénnocts
aneKTpuueckoro mnois. [lpuHnun cynepno3uuuu.
JInHuM HanpsHKEHHOCTH IEKTPUYECKOTO MO

Pabora CUII 3JIEKTPOCTATUYECKOTO MOJA.
Ilorennuain. Pa3zHocTh HOTEHIINAIOB

4.1.7

[IpoBOMHUKKM ¥  JTUAJNIEKTPUKA B  TOCTOSSHHOM
AIIEKTPUYECKOM noJe. Jusnexktpudeckas
MIPOHUIIAEMOCTD

4.1.8

4.1.9

4.1.10

OnektpoéMkocTs. KoHaeHcarop. DneKTpoEMKOCTb
IUIOCKOTO KOHJIGHCATopa. ODHEPrusl 3apsuKeHHOTO
KOHJIeHCaTopa

Texnuueckue YCTpOMCTBA: DIEKTPOCKOI,
JIIEKTPOMETP, JJIEKTPOCTATUYECKAS 3allHuTa,
3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED

IIpakTHueckue paboTHI. H3mepenue
ANEKTPOEMKOCTH KOHAECHCATOpa

4.2

#H#Par###TIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

42.1

4.2.2

Ycenosusa CYIIIECTBOBAHUS MOCTOSTHHOTO
anekTpudeckoro Toka. Microunnku Toka. Cuma Toka.
ITocTossHHEII TOK

Hanpspkenune. 3akon Oma 1 ygacTka Lienu

4.2.3

DJIEKTPUYECKOE CONIPOTHUBIICHHUE. VY nenbHOE
COIPOTUBIICHUE BEIIECTBA

4.2.4

[TocnenoBarensHOE, TMapayIeIbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB




4.2.5

Pabota snektpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cwia (mamee — DOJIC) wm
BHYTPCHHEE CONPOTUBICHUE HMCTOYHHKA TOKA.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTpruecKoi renu. KopoTkoe 3amMbpIkaHue

DONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

4211

[TonynpoBonnuku. CoOcTBeHHass M IpUMECHas
IIPOBOAMMOCTh IOJYIPOBOAHUKOB. CBolicTBa p-N
nepexona. [loxynpoBoHIKOBBIE TPHOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanus. BJ'ICKTpOJ'II/IS

4.2.12

DNeKTpUUYecKuii ToK B Tazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasnuusble THIBI
CaMOCTOSTENbHOrO pa3psana. Monuus. [1nazma

4.2.13

TexHu4eckue yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, JIEKTPOHArpeBaTEIIbHBIC
pudopBI, JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP COINPOTUBJICHUSA, BAKYYMHBIA JHOJ,
TEPMUCTOPBI u (boTope3ncTopsl,
MIOJIYIIPOBOJXHUKOBBIN TMOJ, TaJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3nena

4

4.3

Koanposepsiemoro

3JIEMEHTA

[TpakTnueckue paboThl. l3ydeHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTUBIICHUS. HaGnronenue
AIIEKTPOJIA3A

IIpoBepsiemble 3JIeMeHThI COIEPKAHUSA

OJIEKTPOAMMHAMUKA

##HHPar#H#MATHUTHOE [1OJIE. DJIEKTPOMATHUTHAA MHAYKIUA

43.1

4.3.2

ITocTostHHEIE MAarHUTHI. Bs3aumonelicTBue
MOCTOSIHHBIX MarHUTOB

MaruutHoe noje. BeKTOp MarHUTHOM WHAYKLHH.




IIpunnun cyneprno3unuy. JIMHMM MarHUTHOMN
MHAYyKIMU. KapTuHa TUHUM MarHUTHOW MHIYKIUU
OIS ITOCTOSTHHBIX MarHUTOB

MarnuTtHOe 10J1€ NPOBOJHMKA C TOKOM. KapruHa
JUHUN TOJSA JUJIMHHOTO IPSAMOrO IPOBOJHUKA U

4.3.3 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C
TOKOM. OnbiT  Opcrena. BzanmonelictBue
MIPOBOJTHUKOB C TOKOM

434 Cuita Amriepa, €€ MOJTyJib ¥ HallpaBJICHHUE
Cuna JlopeHma, €€ MOIyJb W HamIpaBJCHUE.

4.3.5 JIBi>KeHUE 3apsHKEHHOM YacTHIBI B OJTHOPOIHOM
MarHuTHoM noJjie. Pabora cuiel JlopeHia

4.3.6 SIBieHME AIEKTPOMAarHUTHON UHIYKIIUN

437 IToTok BEKTOpa MArHUTHON UHIYKIIMH

438 OJAC wuHaykuumu. 3aKOH  3JIEKTPOMAarHUTHOM

e unaykuuu @apanes

Buxpesoe snexkrpuueckoe nojue. 9J]C uHayKuuu B

4.3.9 IPOBOJAHMKE, JBMXKYLIEMCS IOCTYHNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe

4.3.10 [IpaBumno Jlenna

4311 WupyktuBHOCTh. fIBieHne camounaykuuu. 2J1C

o CaMOMHTYKIIUH

4.3.12 OHeprust MarHUTHOTO MOJISl KaTyIIKH C TOKOM

4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHUYECKHE yCTPOMCTBA: TIOCTOSTHHBIC MAarHUTHI,

4.3.14 AJIEKTPOMATHUTHI, IEKTPOIABUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TIeYb
[IpakTueckue paboTbl. M3ydeHHe MarHUTHOTO
MOJIsl KaTyluIku ¢ TOKOoM. MccnenoBanue nencTBus

4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanme  sIBJICHUS  DJIEKTPOMArHUTHOM
WHIYKIHH

5 KOJEBAHUS U BOJIHbBI
#H#HPartH#MEX AHUYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

Komnebarennpuast cuctema. CBoOOAHEBIE KOIECOAHUS.

51.1 INapmonnueckne xonebanus. Ilepuon, dacroTa,

51 aMITuTyna u (paza kojaedbanmit
' 5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK

YpaBHeHue TapMOHUYECKHAX KOoJIeOaHmil.

5.1.3 Kunemarndueckoen  OUHAMHYECKOE  OIKMCAHHE

KOJIE0ATEIBHOTO ABUKECHUS




[IpeBpamienue SHEPruM TMpU TAPMOHUYECKUX
koneOanusx. CBsi3b  aMIUTUTYABl  KOJEOaHM

>14 UCXOIHOW BEIMYUHBI C aMIUTUTYJaMU KOJIeOaHHI
e€ CKOPOCTH U YCKOPEHHUS
KonebarenbHblii KOHTYD. CBobonHbIe
DIIEKTPOMArHUTHBIE KOJNE0aHWS B  HJICAUIHHOM
5.1.5 KOJIeOaTeIbHOM  KOHTYpE. AHAJIOTUS  MEXKIY
MEXaHUYECKUMU u AIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna Tomcona
516 3aKOH COXpaHEHHUsI DSHEpPruu B  UACAIBHOM
o KOJIcOATETPHOM KOHTYPE
BoinyxaeHHbIe MEXaHHYECKUe KoJeOaHusl.
5.1.7 Pe3onanc. Pe3onancHass kpuBasi. BpiHyXIeHHbIE
AIIEKTPOMAarHuTHbIE KOJIeOaHusl.
518 [lepemennbiit Tok. CUHYCOMIANIBHBIN NTEPEMEHHBII
o TOK.
519 Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U
o JEHCTBYIOIIeE 3HAYCHHUE CUJIIBI TOKA U HANPSDKEHUS
Tpaunchopmarop. [IpousBojacTBo, Tnepenada
norpedeHue ANEKTPUYECKON SHEPIHH.
5110 OKOJIOTUYECKME  PUCKU  TPH  IPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. Kynberypa
UCIOJIb30BAaHUS AJIEKTPOIHEPTUN B TOBCEIHEBHOM
KHU3HU
5111 Texunueckue yCTpOIiCTBa: ceiicmorpad,
o SJIEKTPUUYECKHI 3BOHOK, JIMHUHU DJIEKTpOTIepe1ay
IIpakTrHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NE€PHO/Ia MaJIbIX KoJeOaHMil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH © MacChl Tpy3a.

HccenenoBanue IEpEMEHHOrO TOKa B ILENM U3
IIOCJIEIOBATEIIbHO COCAMHEHHBIX KOHIEHCATOpa,
KaTyIIK{ U PE3UCTOpPA

5.2

##HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, YCIIOBHS
591 pacrpocTpaHEeHHUS. [lepuon. Ckopoctb
o pacrpocTpaHeHUs U JJIMHA BOJIHBL. [lonepeunsie u
MIPO/I0JIbHBIE BOJHBI
599 ###Par###  Unrepdpepenuns u  audpaxmus
o MEXaHHUYECKUX BOJIH
593 3Byk. CkopocTb 3ByKa. I'poMkocTh 3ByKa. BricoTa
o toHa. TeMOp 3ByKa
5.24 ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS H3ITy4YECHUS




AJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTarus
BeKTOpoB E, B 1 v B 351eKTpOMarHuTHOM BOJIHE B
BaKyyMe

5.25

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa’KEHUE,
IIPEJIOMJICHUE, HOJISIpA3ALU, Tudpakuus,
untepdpepeniys. CKOPOCTb AIIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[llxkana snekTpoMarHUTHBIX BOIH. [IpuMmenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHIMIIBI  pagMOCBSI3M W TEJICBUICHUS.
Panuonokamnus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKpYXKarolieu cpebl

Texuuueckue yCTpOIiCTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTBHI, YJIbTPa3BYKOBas JIHArHOCTHKA B
TEXHUKE W MEAMIMHE, pajap, paauonpHEMHUK,
TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus

5.3

###Par###OIITUKA

531

5.3.2

[IpsimonuHeitHOE  paclpocTpaHeHHE CBeTa B
oaHOpoHOM cpexe. JIyu cBera

OtpaxeHue cBeTa. 3aKOHbl OTPaXEHHUsS CBETa.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

5.3.3

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

5.34

5.35

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenbHbIn
YTOJI MOJTHOT'O BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB O€lIoro cBeTa.

[IBer

5.3.6

Coluparonue U pacceuBaronue JTUH3bL. TOHKas
nrH3a. DOKYCHOE pacCTOSHUE U ONTHUYECKas CHIIA
TOHKOM JuH3bl. [locTpoeHune wu300paxeHUil B
coOuparommx 1 pacceuBaromux aua3ax. Gopmyna
TOHKOM JIMH3EL. Y BeJIMYEHHUE, JaBaeMOE JIUH30H

5.3.7

5.3.8

5.3.9

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wutepdepenmus crera. KorepeHTHbIE HCTOYHHUKH.
YcenoBus HaAOJIFOIEHUS MaKCUMYyMOB u
MHUHUMYMOB B HMHTEP(EPEHIIMOHHONH KapTHHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB

Hudpakuus csera. [udpakumonHas peméTka.
VYcnoBue HaOMIOACHUS TIAaBHBIX MaKCUMYMOB IPH
MIaJICHUM  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
I (DPaKIIMOHHYIO PEHIETKY




5.3.10 [Monstpusanus cera

Texnuueckue yCTpOICTBA: OYKH, Jyna,
¢doroamnmapar, MPOEKITUOHHBIN anmnapar,
MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OMNTHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktuueckue pabotTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HUccnenosanue CBOMCTB
h u300paxkeHuii B uH3ax. HabOroaeHue aucnepcun

cBeTa
RJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHuku. [loctynarsl TeOpur OTHOCHUTEIBHOCTH:
' WHBAPUAHTHOCTb MOIYJS CKOPOCTH CBETa B

BAaKyyMe€, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA

OTHOCHUTEILHOCTh OIHOBPCMCHHOCTH.

6.2
3aMeasieHre BpEMEHU M COKPAIICHUE JITUHbI

6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI

CBsi3p  MacChl C DHEPrUe W  UMITYJIBCOM
6.4 CBOOOIHON YaCTHUIBI. DHEPTHUS MOKOS CBOOOIHOM
YaCTHIIBI

7.1

KBAHTOBAA ®U3UKA
#iHPar###3JIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna I[lmaHka CBSI3M SHEpPruu
7.1.1 dboTOoHa C €ro 4acTtoTol. DHEPrusi W HUMITYJIBC
dboToHa

OtkpeiTHE U UccnenoBanue Gorodrpdexta. OnbIThI

7.12
A.I'. CroneroBa. 3akoHs! oTorddexTa

VpaBHenue OiHmTeitHa ana  QoTodddekra.

7.1.3
«Kpacnas rpanuna» gporospdexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenera

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 TexHuyeckue YCTPOMCTRBA: (dhoTodEeMeHT,
o dboTogaTuuk, corHeUHas Oarapesi, CBETOANO]]

7.2

CTPOEHUME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
721 HCCIJIEJOBaHMIO CTpOeHMsI aToma. [InanerapHas
MOJIeJNIb aToMa

IToctymatel bopa. HM3nydeHne u moryionieHue
799 (OTOHOB IpU IEpexoje aToMa C OJHOTO YPOBHS
o SHEpruu Ha JApyrod. Buabl cnektpoB. Cnekrp

YPOBHEW 3HEPrUH aTOMa BOAOpOAA




7.2.3

BoniHoBBIE CcBoOMcTBa yactul. Bonubel ne bpois.
KopnyckymsipHo-BomHOBOM fyanusm. J(udpakmus
AJIEKTPOHOB Ha KpHUCTAJIIaX

724

7.2.5

7.2.6

CnonTanHoe u BBIHYKACHHOC H3JIYUYCHHUC.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa

TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIN aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP
[TpakTuueckue paboTHI. Ha6mronenue
JMHENYaToro crekTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaAOIIOICHUS 5 pEerUCTpaliH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PATUOAKTUBHOTO
usnyuenus. CpoiictBa anbda-, Oera-, ramma-
u3NyueHus. BnusHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. Hyknonnas
Monenb sjapa leiizenbOepra — MBaHeHko. 3apsin
anpa. Maccooe uncio sapa. M3ortomnsl

7.3.4

Anbga-pacnian. OJIEKTPOHHBII M TO3UTPOHHBII
Oeta-pacma. [Mamma-uznydenue. 3akoH
PaInoaKTUBHOTO pacrajia

7.3.5

7.3.6

DHeprus CBs3M HYKJIOHOB B sifjpe. SaepHble CUIIbL.
HedexT macchl snpa

ﬂnepHHe pPCaKknuu. ILCJ'ICHI/IC U CUHTE3 AACP

7.3.7

7.3.8

7.3.9

Snepuslii  peaktop. TepMOsAIEepHBIM  CHUHTE3.
[TpoGiieMbl U MEePCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OneMeHTapHble YacTHllbl. OTKpPBITHE IMO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS

TexHnueckue yCTpoOHCTBa: JO3UMETP, KaMmepa
Bunbcona, siepHbiit peakTop, aToMHas bomOa

7.3.10

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

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3qH0r0 Heba. Co3Besnusi, sipKkue 3BE3JHI,
IUTAHETHI, UX BUJIMMOE JBHKEHHE

8.2

Conneynas cucrema. I[lmaHeTel 3eMHON TPYIIIBL.
HHaHeTLI-FI/II‘aHTLI U HUX CHYTHI/IKI/I, KapJ'II/IKOBI)Ie
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI




8.3

Coname, dorochepa u armochepa. ComHeqHas
AKTHBHOCTh

8.4

8.5

8.6

8.7

8.8

HcTtounuk sHeprun CosiHIA U 3BE3]

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKH: Macca,
CBETHUMOCTb, paaunyc, TeMIlepaTypa, X
B3aUMOCBsI3b. JlnarpaMmMa «CreKTpajJbHbIN KJ1acc —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
MOCJICIOBATEIIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTEY ISt 3BE3] rJ1aBHOM
IOCJIEIOBATCIIBHOCTH

###Par###BuyTpeHHee CTpPOCHHE 3BE3I.
CoBpeMEHHBIC MPEJICTABICHUS O MPOUCXOXKICHUI
u 3Bomorun CoHIa U 3BE37. DTallbl )KU3HU 3BE3]

Mneunslii Ilyte — nama [anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacrnpeneneHue 3B€31, raza
u neud. llonoxxenne u nBwxeHne ConHuoa B
[Nanaktuke. Ilnockas u chepuyeckas nNoaCHUCTEMbI
["aymakTukn

Tunel ranaktuk. PaguoranakTMky u KBas3apsbl.
YeEpHble IBIPHI B sIpax TalaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zderanue ramaktuk. Bo3pact u pannyc
Bcenennon, teopuss bosbiioro B3peiBa. Monenb
«ropsuen BeenenHoi». PennkroBoe nsnyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
MeraraiakTuka. Hepeménneie poOIeMbI
aCTPOHOMHUH



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

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3WUECKUE SIBIICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun (1)PI31/I‘-IGCKI/IMI/I IIOHATHUAMU n

BCJIMYHNHAMHU, XapaAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

CdopMHpOBaHHOCTh YMEHMM TPUMEHSATh 3aKOHBl KJIACCUYECKOU
MEXaHUKH, MOJIEKYJIAPHOU buzuku u TEPMOJAMHAMUKH,
ANEKTPOAUHAMUKH, KBAaHTOBOM (M3HMKH AJisi aHAIW3a U OOBSICHEHUS
SIBJICHUM MHUKpOMHUpPA, MAKPOMHMpA M MEramupa, pas3jiidaTb yCIOBHS
(rpanuIpl, 001aCTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TIOHUMATD
BceoOuit xapakrep (yHIaMEHTANIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
WCIIONIb30BaHUS YaCTHBIX 3aKOHOB;, aHAIM3HPOBATh (PU3HMUECKHE
IIPOLIECCHI,  MCIIOJIb3YySl ~ OCHOBHBIE  IIOJIOKEHHs,  3aKOHBI W

3aKOHOMEPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYECKUX TeNl U MPOIECCOB (SBICHUIN)

CdopMHpOBaHHOCTh YMEHHS pelaTh pacu€THhIE 3aJaud C SBHO
3aJJaHHOI W HESBHO 33aJaHHOM (hU3MYECKOM MOJENbI0: HA OCHOBAHUU
aHaliM3a YCJIOBHsS BbIOMpATh (U3MUECKHE MOJENH, OTBEYAIOLIHe
TpeOOBaHUAM 3a7jau, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyJdaTbl  (PU3MYECKMX  TEOpUM  TpU  HCIOIb30BAHHUU
MaTeMaTHYECKUX METOJOB PEIICHHUS 3a1ad, IPOBOIUTH pPacyE€Tsl Ha
OCHOBAaHMHM HMEIOLIUXCS JAHHBIX, aHAJIU3UPOBATh pE3yJbTaTbl U
KOPPEKTHpPOBaTh  METOJBl  pEHIEHUs C  YYETOM  IOJYyYEHHBIX

pe3yNbTaToB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrOIIMe NMPUMEHEHHsS] 3HAHUN U3
pPa3HBIX pPa3AeNioB MIKOJIBHOTO Kypca (PU3UKH, a TakKe WHTETpaIuu
3HAHUM M3 JIPyTUX TNPEIMETOB E€CTECTBEHHOHAY4YHOTO LHKIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCyXIACHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA

BH&}IGHI/IG OCHOBHBIMH METOJaMHU HAay4YHOT'O IIO3HAHUA,




UCTOJBb3YeMbIMU B (U3UKE: TPOBOIUTH IMpPSIMbIe U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAasi ONTUMAIBHBIA CHOCOO
U3MEPEHHS U HCIOJb3Ysl M3BECTHBIC METOJbl OLEHKH IOTPEIIHOCTEeH
U3MEpPEHHH, MPOBOIMTH HCCIEIOBAHUE 3aBUCHMOCTEH (DM3NUECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJTyYSHHbIE PE3yJbTaThl, UCHOJB3Ys (U3NUECKHE TEOPUH, 3aKOHBI U
MOHSTHSA, ¥ JIeNIaTh BBIBOJBI; cOOMI0OIaTh NMpaBmia 0€30MacHoro Tpyaa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOTro 3KCIIEpUMEHTa U
y4eOHO-HCCIIE0BATENbCKOM  EATEIbHOCTH  C  HCIOJIb30BAaHHEM
OUQGPOBBIX  W3MEPUTENBHBIX  YCTPOWCTB W Ja0OpaTOPHOTO

o0opyaoBaHus

CpopMHUpOBAaHHOCT, ~ YMEHHUM  aHAJIM3UPOBAaTH M OIICHUBATH
MoCNeACTBHS OBITOBOM M MPOU3BOJACTBEHHOM J1€ATEIHHOCTH YeJIOBEKa,
CBSI3aHHON C (DU3MUECKUMHU MPOILIECCAMU, C TO3MIHMH 3KOJOTHYECKON
0€30MacHOCTH; IpeCTaBICHUN 0 panMoHaIBLHOM
MPUPOAONONB30BaHUU, A  TakKe  pPasyMHOM  HCIOJIb30BAaHUU
JOCTUKEHUM HAyKM W TEXHOJOTMHM JJs JalbHEHIIero pa3BUTUA

4eJI0BEUYECKOr0 OOIIECTBA

OBnaneHue pa3nuuHBIMH croco0amMu  paboTel ¢ uHbOpManuen
¢u3nueckoro coaepkKaHWs €  HCIOJIb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOIO

dHaJIN34a U OLICHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_H/II/I

10

ChopMHUpPOBAaHHOCTP ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUM W 3aKOHBl [UIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOASIINX Ha 3BE3/axX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlaKTHYEeCKON cpefie; JIBHKECHHS

HeOeCHBIX TeJI, DBOJIIOIMHY 3BE311 U BeereHHomn



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

K
ot Kon

pasaena/t IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
3J1eMeHTa
eMbl

1 MEXAHUKA

11 KNMHEMATUKA

111 MexaHu4deckoe JABUKCHUC. OTHOCUTEIIFHOCTD

MEXAaHUYCCKOI'oO ABHUKXCHNA. Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

Eé€ pamryc-BeKTop:
Flt)=(xlz) ylr ) =(r)),

TpaeKTopIId,

IepeMelIcHIIE:
112 [P - N 3 —
= (Ax, Ay, Az),

IYTE.
CroeHIe mepeMeIneHHii:

Ny =4, +4,

CKopoCTh MaTepuaabHOU TOUKHU:

= rr’ = [U}_ RURRIR ]

Ax ,
v o=— =X,. aHAIOTNYHO v, =Y, . =TI,
1.1.3 At :

CroeHHe CKOpPOCTell: 0, =0, + 0, -

Brruucnenue nepeMenenys 1 IyTu MaTeprualbHOW TOUKU

IpU IPSIMOJIMHEHHOM JBMKEHUH BJIOJIb OCH X TI0 TpauKy

3aBUCUMOCTH V(1)




- _ Ap
YCKDPEHIIE MaTepHalIEHOI TOYIKIL a = —L =
=30

}

At
1.14
ﬁll"]:;. ! r
a = =(uv,),"s aHamor4HO a, = (v, ). a.=(v.
m -r " " .r = =
a0
PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHE:!
xX(t) = xg + Vput
X(t)
X
0
+
Vv
115
[0)¢
t
Uy (t) — vg, = const
Vv




1.1.6

0x

const

PaBHOyCKOpEHHOE MPSIMOJUHEHHOE JBUKCHUE:

at

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

fo - U_l‘x = z'ax [_1'1 —.1'1]

u 4
IIpiu IBIKEHINI B OHOM HallpaBIeHHH IyTh S = L

1.1.7

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi v

Yo °

o Xo ‘E—

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

[:{(f} =X, +U,f=x +tU,cosa-f

2 7

x ,
3'{r}=3'ﬂ+um.r+g“T=3'g+U,:,51ﬂct-r—%

v (t)=uv, =uv,cosa

v, (1) =v,, + g, =y,sina— gr

g:=0
g, =—g= const




1.1.8

Kpuonunerinoe npuxenue. [[BykeHne MaTepruaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUU TOYKH 10 OKPY>KHOCTHU

_27‘[_2
w= = 4]

2

2o
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOUKH:

— 2
Ay = — = w°R

nc




1.2

R

. [lomHOE yCKOpEeHHE MaTeprUaIbHON TOYKH

Teépnoe Teno. [loctynarenpsHOE U BpalaTeibHOE

1.1.9 i
JIBUKEHUE TBEPAOTO Tena
JMHAMUKA
191 Nuepumnaneubie  cucteMbl  orcué€ra. [lepBeiil  3aKOH
o Herorona. [IpuHnun otHocutensHOCTH ["anunes
Macca Tena. IInoTHOCTE BemecTna:
m
P=Yy
P
1.2.2
vV




Cuita. [IpuHUuUI Cyneprno3uiy CUiL:

>

FpaBHo,aeﬁCTB = F1 + F2+' -

F
paBHOJEHCTB
F
1
1.2.3
+
F
2
+
Bropoii 3akon Herorona: 115 marepuanbHoit Touku B UCO
1.2.4

>
-

F;, = ma,y




At
npu

Ap = FAt




N

F = const

const

-———

—_

Fl}! F}!l

Tpertuii 3akoH HproTOoHA 17151 MaTepUAJIBHBIX TOUYEK:

-

Fi; = —Fp

12

1.2.5

21

126 3akoH BCEMHUPHOTI'0 TATOTCHUA: CUJIBI NPUTANKCHUA MCIKIAY
TOYCUYHBIMU MaCCaMH PaBHBI




mim,
R2

Cuma TsHKeCTH. I_ICHTp TSDKECTH Teja. 3aBUCHUMOCTH CHIIBI

TSDKECTH OT BBICOTHI h Haa TOBEPXHOCTBIO IIJIAHCTHI

panuycoMm RO:
_ GMm
" T R+
mg
(R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

F, = —kx
F
127 "
—kx
Cuia tpenusi. Cyxoe TpeHHe.
Cuna TpeHus: CKOJIbKEHUS:
Frp = uN
F
g
1.2.8
UN
Cuna TpeHus MOKOs:
Ep, < uN




Tp

IA

UN

Koaddumuent tpenns

1.2.9

JlaBnenue:

o

1.3

CTATHUKA

131

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUA:

M| = FL, rae | — nmneyo cunbl

-

F




OTHOCHUTEIIBHO  OCH, mpoxonsmed yepe3 Touky O

NEPIECHIUKYISIPHO PUCYHKY

1.3.2

entp macc Tena. LleHTp Macc cCUCTEMBI MAaTEpPHAIBHBIX

TOYECK:
- myry + myry+...
r].l.M. =
m; + my+...
r
M
m
1
+
m
2
+




B opHOpOoIHOM 1071€ TSIXKECTH

(g = const)

const)




HEHTPp MacCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecust TBEporo tena B MCO:

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

1.3.3 - -
|E+Fy+...=0
#HHHPar###
3akoH [Tackansa
1.34

JaBnenue B xuakoctu, nokosiieiics 8 UCO:

p =po +pgh
#HitHPar#it P
1.35
0
+
pgh
3akoH Apxumena:

FApx = ;PBBITECH

F

#HA#Par###
Apx

1.3.6




14

HHHPar#H##
141

BBITCCH

€CJIM TeNO U KUAKOCTh IokosaTcs B MCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

VYcnosue miaBaHus Te
3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynsc MaTeprabHON TOUKU:

p=mv




HMIrynbec cucTeMBI Tel:

P =01 +p2+

p
p
1
HH#HPartH
14.2
+
p
2
+
3aKoH U3MEHEHUS U COXpPaHCHUA UMITYJIbCA:
spars D OCO ) ]
143 Ap = A(pl + p2+- ' ) = FlBHELLIHAt + FZBHeLLIHAt+' -




A(

1BHEIIH




At

2BHENH

At

B MCO , ecnin

Ap = A(p; +po+...) =0

A(




, €CITH

- -

FlBHeulH + FZBHemH+- .

1 BHEIITH

2BHENH

PeaktuBHOE ABHKEHHE




HHHPar##
1.4.4

1.4.5

1.4.6

F
ﬁ(x‘

Pabota cuibl Ha MajIOM NEepPEeMELICHUN:

.w1=|1*:|-|.if'|-c05 a=F, -Ax

{}.

b
MouHOCTL CHIIBL:

CCJIM 3a BPpEM:

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

Kunernueckas OHEPIusa MaTepHaﬂLHOﬁ TOYKH:

mv? p
EKHH =

2 2m

2

KHH




mv

2m

3aKOH M3MECHCHMS KHHETHYSCKOM OHCPIUH CUCTEMBL

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

1.4.7

[ToreHumanbHas 3Heprus:
JUIS IOTEHIIMATIBHBIX CUII

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

lnoTeH




2MOTeHI

AE

TTOTEHI]

IToreHnuanbpHas OHCPIruAa MaTepHaHBHOﬁ TOYKH B
OIHOPOJHOM IT0JIC TSAKECTHU:

EHOTeHu = mgh

E

TMOTEHI]
mgh

HOTCHI_II/IaJ'IBHaH OHEPIruAa ynpyro I[e(bOpMI/IPOBaHHOFO

TCIa:

g kx?
noTeHL, — 2

E

MOTEHI]




kx

1.4.8

3aK0H U3MEHEHUS U COXPaHCHUA MEXaHUYECKOU SHCPruu:
Euex = Exem * Enorem.
B IICO AE,ex = Agcex HEMOTEHIL. CEs
B IICO AE,ex =0, eClH Asgcex senoresn. cax = 0

1.5

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

[apmonnueckue  KoneOaHUS ~ MaTepPHAIbHOH  TOYKH.
Avmutyna u (daza  konebanwmii. Kunematuueckoe
OITHCaHHE:

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

v(f=x'.

a(f)=(v, ), =—o'x(f)=a +&'x=0,
I7I€ X - CMEIICHHE U3 PAaBHOBECHSI.
JlmHaM4YecKoe OIHUCaHueE:

ma, = —kx,
X

ma

ma




. 9TO 3HAYHT, YTO

—kx.

OHepreTuyecKoe OIUCaHUE (3akoH COXpaHEHUs

MEXaHUYECKOU SHEPTun):

-

”HJrE_”E{m_M _

2 2 2 2

CBs3p aMIUIMTYAbl KOJEOAHUN CMEIIEHUs MaTepuaibHOU
TOYKH C aMIUIMTyJaMH KojieOaHud e€ CKOpOCTH H

YCKOPEHHUSL:

U =0, @ =4

15.2

153

[Tepuon u yactoTa KoneOaHUINA:

[Teproa Manbix CBOOOJIHBIX KOJIEOaHHM MaTeMaTHYECKOIo

MasiTHHKA.

T=2n i
E

[Tepuoz cBOOOIHBIX KOeOaHUH MPYKUHHOTO MasiTHUKA:

m
T=2m]—

k

Breinyxknennsle  konebGanusi. Pezonanc. Pe3onaHcHas

KpHBas



154
155
2
2.1
2.11

Ilonepeunsle ¥ mpoaoibHble  BOJHBL.  CKOpoOCTh

pacnpocCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
v

Wntepdepenuys u audpaxiys BOJIH

3Byk. CKOpOCTb 3BYyKa

MOJIEKVYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
MOJIEKVYJISIPHAS ®U3UKA

Mopenu cTpoeHusi ra3oB, JKUJIKOCTEM W TBEPIABIX TEIlL.
[Tycth TepMoauHamMuueckasi cucremMa (Teno) cocTouT u3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m

V=—=
Ny




rac

— 4KciIo ABOTaJIpo, M — Macca CUCTEMBI (Tena),
u

U
— MOJIIpHAs Macca BellecTBa

2.1.2 TennoBoe IBUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 BsaumozeiicTBie yacTHIL BELIECTBA

2.14 Huddys3usa. bpoyHoBCcKOe NBUKEHHE

2.15 Mogens naeanspHoro raza 8 MKT

216 CBsi3p  MEXAY [aBIICHUEM | CpEIHEeH KHHETUYECKOU

3Hepmef/'1 MOCTYNaTCJIbHOTO TCIIJIOBOTO JBHXXCHUA




MOJIEKYJI UJI€albHOTO0 Ta3a (ocHOBHOE ypaBHeHre MKT):

1 = 2 (mp*) 2 —
p=—-mjquw =—n-| — =—MN-£ .
3 300 2 3

rae m0 — Macca 0JIHOM MOJICKYJIbI,

N
"=y

n

Vv

N

- KOHICHTpAaud MOJICKYJI

2.1.7 AoOcomotHas Temriepatypa: T =t +273K
CBsi3p TeMIepaTypsl Tra3a cO CpeiHeH KHHeTHYeCKOU
DHEPTUed TIOCTYNaTeIbHOTO TEIUIOBOTO MIBIDKEHHS €ro
MOJIEKYJI:
2.1.8 (.o’ 3
Epoee =| —— | == kT
vo2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOTUHAMUKE:




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 I[aJIBTOHa AJIg JaBJICHUA CMCCHU Pa3pCKCHHBIX I'a30B:

p=p1+p2t..




2.1.12

W3omporieccsl B pa3peKeHHOM Ta3e C TOCTOSHHBIM YHCIOM
MoJieKyJ N (C MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA V):
nzorepMma (T = const): pV = const ,

nzoxopa (V = const):

p
i t
T = cons

T

p

const

u3obapa (p = const):
v = t
T = cons

const

I'padmueckoe npeacraBieHre H30MpoLeccoB Ha pV-, PT- 1
VT- nnarpammax.

OObeMHEHHBINA ra30BbIA 3aK0H:




— = const
T

pVv

const

JJIA ITIOCTOSIHHOI'O KOJIMYCCTBA BEILICCTBA V.

HaceilieHHble M HEHACHIILIEHHBIE Imapkbl. KauectBennas

3aBUCHUMOCTDb IINIOTHOCTU W JABJICHHUSA HACBIIICHHOI'O I1apa

2.1.13

OT TemmepaTypbl, HX HE3aBHUCHUMOCTH OT 00BEMa

HACBIIEHHOTO mapa

BnaxuocTs Bo3ayxa.

OTHOCHUTENbHAS BIAXKHOCTD:

¢ _ pnapa(T) _ pnapa(T)
pHaCblmnapa (T) pHaCblmnapa (T)
2.1.14
p
HachlLLIapa
(T




2.2

M

M

M

mapa

HaChIIIapa

napa

HN3meHeHune arperaTHbIX COCTOSIHUM BeIIIECTBA: HCIIAapCHUC

2115 Y KOHJICHCAITUS, KUTIEHUE KUIKOCTH
N3meHeHne arperatHblx COCTOSIHMM BEIECTBA: IJIABICHUE
2.1.16
U KpUCTAJIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprUK B (ha30BBIX MEpPEXogax
TEPMOANHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BuyTpennss sneprus
Terionepenaya Kak Crmoco0 W3MEHEHHs BHYTPEHHEU
2.2.3 sHeprun  0e3  coBepuieHuss  paborel.  KoHBekuws,

TCIIJIOMMPOBOJHOCTD, U3JIYUCHUEC

2.24

KonnuecTBO TEILIOTHI.




2.2.5

VY nenbHas TEIUIOEMKOCTD BENIECTBA C:
Q = cmAT

CMAT

VY nenpHas Teriora napoodpazoanus L: Q = Lm.
Y nenbHas TeruioTa miaBieHus A: Q = Am.

VY aenpHas TemoTa cropanus Tommsa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pPAV

Boruncnenne paboTel 1o rpaduky mporecca Ha pV-

auarpamme

2.2.7

IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 = AUyp + A1y = (U = Uy) + Ap

12

AU

12

12




(U

12

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

12

12




(U

AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl

[Tpunine! aeiicTBus TermnoBbix mamuH. KITI;
229 B B T

MakcumanbHoe 3Hauenue KII/. Iukn Kapno:

T.. —-T T

2.2.10 max 1 = == = -] ==

YpaBHeHHEe TEIIOBOTO OanaHca:

Q1 +Qz +Q3+: 0

2.2.11




+
3
+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE

311

3.1.2

OnekTpuzanusi Tel U €€ MPOSBICHUA. DJICKTPUUYECKUN
3apsan. [IBa Buaa 3apsima. DJIEMEHTAPHBIN AICKTPUUYECKUN

3apsn. 3aKkoH COXPAHCHUA JJICKTPUYCCKOT'0 3apdaaa

B3aumopericteue 3apsoB. Todeunsie 3apsaabl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUYECKON

IMPOHUITACMOCTBIO

9

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

3.1.3

OnekTpuueckoe mosie. Ero neicTBue Ha AIEKTPUYECKUE

3apsiIbl




3.14

Hanps>k€HHOCTB IEKTPUYECKOTrO MOJISA:

N

. F

Aupo6ubrit

TIPOOHBIH

[Tone Toueunoro 3apsaa:




3.15

OJIHOPOJIHOE TIOJIC:

-

E = const.

const.

KapTuns! mMHMNA HaNPSHKEHHOCTH ATHX TOJIEN

IToTeHUIMATBHOCTH QJICKTPOCTATUYCCKOT'O ITOJIA.

Pa3zHOoCTh MOTEHIIMATIOB U HAIPSIKEHUE:
A1z = q(p1 — Pp2) = —qAp = qU.

12

q(¢




HOTGHHI/IaJ'IBHaﬂ OHCPIrusa 3apsjga B J3JICKTPOCTATHYCCKOM

I10JIC:
W =q¢
W
qé
A=—AW
A
AW

HOTCHHI/IaJ'I QJICKTPOCTATHUYICCKOI'O T10JIA:

¢_K
T q




3.1.6

CBs13b HaHpH)KéHHOCTI/I II0JIs1 U Pa3HOCTH IMOTCHLIMUATIOB JJIA

OIHOPOJHOI'O SJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

[TpuHIMI CynepHIO3ULIUM FIEKTPUUECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+




3.1.7

3.18

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUUCCKOM I10JIC.
VYcnoBue PaBHOBCCHUS 3apsAd0B: BHYTPH IIPOBOAHHKA
Et=0

0

, BHYTPHU U Ha ITIOBEPXHOCTHU MIPOBOJHUKA ( = CONSt
JusnexTpuku B SICKTPOCTAaTHICCKOM

JusnexkTpudeckasi IPOHULIAEMOCTD BEIIECTBA €

ITOJIC.

3.1.9

Konnencarop. DineKTpoéMKOCTh KOHICHCATOPA!

q
C==
U




DeKTPOEMKOCTB TNIOCKOTO KOHJICHCATOpa!

&e

eC

£gyS
=——=2¢&(y

d

3.1.10

HapamlenLHoe COCAMHCHUEC KOHICHCATOPOB:

q =q1+q2+...,U1 = UZ ="')CnapaJ1n_C1+C2+-'-




mapaun




ITocaenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

U=Ui+Uz...q1=q2 =..., =—+—+..




T10CJI




3.1.11

OHeprus 3apsHKEHHOI0 KOHAEHCATopa:

U CU? 2
W= U _a
2 2 2C

qu

CuU




2C

3.2

3AKOHBI TTIOCTOAHHOI'O TOKA

Cuna Toka:
7=2q
3.2.1 Ay
ITocTosaabIi TOK: I = const
s moctossHHOrO TOKa q = It
329 VYcnoBusi CylecTBOBaHUS ANEKTPUUECKOTO TOKA.
o Hanpsoxenue U u OJIC E
3akon OMa aJig y4acTKa IeMnu:
U
I=—
R
|
3.2.3




3.24

3.25

DIIEKTpUUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTh
COIPOTUBIICHUS OJTHOPOAHOIO MIPOBOAHUKA OT €r0 JAJUHBI U

cedcHHs. Y JeIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.
l

R:p§

Ucrounnku Toka. 3J]C uctouHmka Toka:

ACTopOHHMXCHn

q

E =

A

CTOPOHHUXCHJT

BHYTpeHHCC CONMPOTUBJICHHUEC NCTOYHUKA TOKA




3akon OMa 115 MOJTHOM (3aMKHYTO# ) SJIEKTPUUYECKOH TEIH:

E=1IR + Ir, orkyzna

Rr
3.2.6
E
E.r
= R
Hapanneanoe COCIMHCHUEC ITPOBOJJHUKOB!
I=11+12+..,Ul=U2=.,
1 1 4 1 4
Rnapajm Rl RZ
R
3.2.7

napaut




HOCHeHOBaTeHI)Hoe COCOANHCHUC HpOBOHHI/IKOB:
U=Ul+U2+.,11=12=..,
RHOCJI == Rl + R2+ .




T10CTT

3.2.8

Rt

Pabora snexrpuueckoro Toka: A = [Ut.

3axoH [xoyins — Jlenna:

Q = I?Rt
Q
2
Ha pesucrope
UZ
R:Q=A=12Rt=lUt=?t
R




3.2.9

3.2.10

MoniHOCTh QJICKTPUYCCKOT'O TOKA:

A4
P=—0 =1U

LY, Ar—dl
TerutoBast MOILIHOCTB, BBIAENSAEMAs HA PE3UCTOPE:

. UF
P=I"R=—=]U
R

MoniHoCcTh HCTOYHHKA TOKA:

Mﬂm’[

Aty

CBOOOJIHbIE  HOCHTENM  DJJIEKTPUYECKHX  3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl MPOBOJUMOCTH  TBEPABIX

MCTAJIJIOB, paCTBOPOB W PpacCIlJIaBOB 3JICKTPOJHUTOB, I'a3oB.




ITonynpoBoanuku. 1101ynnpOBOJHUKOBBIN U0

3.3

MAT'HUTHOE I1OJIE

331

3.3.2

MexaHnueckoe B3aMMOAECHCTBUE MArHUTOB. MarHutHoe
nojge. Bekrop wMarHutHOM — wHAYKUMH.  [IpuHnun

CYNEPIO3ULUU MAarHUTHBIX I10JICH:

- - -

B = Bl +Bz+

JInaun WHAYKOUU MAarduTHOTO ITIOJIA. KapTI/IHa JIMHUH
HHIAYKOWN MAargsuTHOI'O 10JI4A IIOJIOCOBOTO n

HOI[KOBOO6p33HOF O IMOCTOAHHBIX MAaroHuTOB

OmngIT 3pCTC,Z[a. MarauTHoe II0Jie MMpOBOAHUKA C TOKOM.

Kaptuna nuHMA WHAYKOUA MarHUTHOTO TOJISA JJTMHHOTO




npsaMoro IMPpOBOAHUKA u 3aMKHYTOT'O KOJIbIIEBOT'O

IMPpOBOAHHMKA, KaTYIIIKU C TOKOM

Cuna AMrmepa, e€ HanpaBJICHUE U BEJIUYNHA:

F, = IBlsina
F
A
333 IBlsina
, TJIe 0. — YTOJI MEXy HallpaBJICHUEM IIPOBOJHUKA U BEKTOPOM
B
B
Cua JlopeHiia, e€ HanpaBJICHUE U BEJIMYMHA:
Fnop =1 q | vBsina
F
Jlop
3.34 .
IqlvBsina

IZI€ 0L — YTOJI MEXly BEKTOpaMu

-

v




1

. HBI/I}KCHI/IG 3ap;1>1<eHH0171 YacTUllbl B OJTHOPOAHOM MAaroHuTHOM
I10JIC

3.4

OJIEKTPOMATHUTHA A MH/YKINA

IToTok BCKTOpa MarHUTHOM HWHAYKIWHA:

® = B,S = BScosa

o
B
n
341
S
BScosa
7 B
%
G2
34.2 SBnenue anekTpomMaruuTHOM UHAYKIMK. DJ1C nHAYKIMH
3aK0H JIEKTPOMAarHUTHON MHAYKITMU Dapases:
AD
343 E=—— :—(I:l;
At Af=0
344




OJIC uHAYKIMU B IPSIMOM MPOBOIHUKE JITTMHOM 1,

ABKYIIEMCA CO CKOPOCTBIO

N

v
\'
(;LE)

(

\'

1

|
)

B OJTHOPOJIHOM MarHUTHOM ToJje B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yToJI MeX1y BEeKTOpoM B 1 HOpMmalibio

n




K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

-
-

lnv
|
u
v
; €Clu
l
|
1
1
B
B
, U




TO
| E; |= Blv
E
i
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTB:
L= )
o
L
|
3.4.6
()
, umm @ =LI1.
Camounnykuwus. JIC caMOMHIYKITUH:
Al
T P
At
3.4.7 DHeprusi MarHUTHOTO TIOJISI KATYIIIKH C TOKOM:




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

351

2

Koneb6arenbupiii kKoHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIC

KoJIeOaHHS B nacajibHOM KoJie0aTeTbHOM KOHTYpC:

I

q
]I(IJ =q, = 0, cos( ot +@y) =1 cos(cr + )

®opmyna Tomcona:

(t] =q,..sinf ot + q}ﬂ]

T =2nVLC




LC

, OTKyJa
21 1
w=—=—
T 4LcC
w
T
2
LC
1

CBs3p aMITUTYIBI 3apsfia KOHJEHCATOpa C aMIUTUTYI0U

CHJIbI TOKa npu CBO6OJ:[HBIX QJICKTPOMArHUTHBIX




3.5.2

353

3.54

3.5.5

3.5.6

KoJeOaHUAX B HICATHBHOM KOJIeOaTeTbHOM KOHTYpE:
gma:r. =
LY

3aKkoH COXpaHCHUA SHEPTHU B HUACATIbHOM KoJIe0aTeIbHOM

KOHTYpeE:

BoinyskeHHbBIE 2JIeKTpOMarHUTHbIE KosieOanus. Pe3onanc
Ilepemennbii  TOk.  IlpomsBoacTBO, Tmepenaya
noTpeOICHUE IEKTPUUECKONU SHEPTUH
2 2 2 2
CU N LI _ cU~__. _ Lr__
2 2 2 2

CBolicTBa QJICKTPOMArouTHBIX BOJIH. B3aumnuas

= const.

opucHTauusl BCKTOPOB B SHGKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc

[IIxama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue




SJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6I>ITy

3.6

OIITHUKA

3.6.1

3.6.2

3.6.3

3.6.4

IIpssMonMHENHOE PaCHpOCTPAaHEHHE CBETa B OJHOPOJHOMU

cpene. Toueunblid uctouHuk. JIyd cBeta

3aKOHBI OTpaXCHUs CBETA.

a=p

alp

S

[TocTpoenue n300paxeHuii B MIOCKOM 3epKae

3aKOHBI IIpCIIOMJICHUS CBCTA.

HpeJIOMJ'IeHI/Ie CBCTa:

nqySina = n,sinf.

sino.

sinp.

AOGCOIOTHBIN MOKa3aTesb MPETOMICHHUS:

Cc
Nasc = ;




abc

OTHOCUTEIBHBIN NIOKA3aTENb IPEIOMIICHUS

OTH

ng 1M

nOTH
1 V2




3.6.5

Xox myueil B Ipu3Me.
V1 =Va. My =This
CooTHOLIEHHE 4YacTOT M COOTHOUIEHWE [UIMH BOJIH IIpU

nepexoa€ MOHOXPOMATUUCCKOTO CBETAa 4YEPE3 TIpPaHULY

pazziena AByX ONTHYECKUX CPEI:

ny<ny ny

[TonHOE BHYTpEHHEE OTpAXKEHUE.

IIpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPAKEHHUS:

. 1 ny
Sinay, = =—
Noru nq

Sina




Coluparonue ¥ paccewBarolie JIUH3bI. TOHKas JHH3a.

3.6.6 (DOKYCHOC PaCCTOAHHUC U ONITHUYCCKAA CHUJIa TOHKOM JIMH3HI:




3.6.7

®opmyia TOHKOU JIUH3BIL:

Ly
d

| =
T e




VYBenuuenue, JapaeMoe JIMH30M:

h |fl

'=w="a
I
H
h

If|




3.6.8

d T
7 \ \F
F\ h

f

e

B ciyuae paccenBaronieil JIMH3bI:

1
D F=—0,
0= DO




If|

XoJ Jay4da, NPOUIEAIIErO JUH3Y MO MTPOU3BOJIBHBIM YIIIOM
K e€ rmaBHOU ontuyeckoil ocu. [locTpoenue n3zobpakeHuit
TOYKH M OTpe3Ka MPsIMON B COOMPAIOIITNX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroamnmapaT Kak onTthdeckwii mpubop. I[maz  kak

OIITHUYCCKaA CUCTEMA

Wntepdepentust  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBus HaOmoAeHUs MaKCUMyMOB U MHUHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HbBIX

KOTCPCHTHBIX HCTOYHHUKOB:



A
MAaKCIIMYMBI — A=2m—, m=0,£1,£2,x3,...,

Y

A
MITHIIMYMBI — A= Em+1_];, m=0,t1,£2,£3,.

i

3.6.11

Hudpakuus csera. JudppaknuoHHas pemerka. YCloBHE
Ha6JIIOI[€HI/I$I INIaBHBIX MAKCUMYMOB IIpU HOPMAJIbHOM
HaJICHUM MOHOXPOMAaTHYECKOrO CBETa C JJIMHON BOJHBI A

Ha peméTKy ¢ nepuoaom d:

dsing,, =mim=0,+/-1,+/-2,+/-3,..

dsing

3.6.12

Hucnepcus ceera




KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M

411 ['umore3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®otoHnbl. DHeprus GpoToHa:
E=hv= he _
= hv = = pC
E
hv
A
hc
4.1.2

pc

WUmnynbsc ¢poToHa:

©




hv

413

414

®ororppexr. Omprtet  A.I.  Cromerosa.

dororddekra

VYpaBHenue DitHTeltHa 11 GoTodddexTa:

E¢0T0Ha = ABbixoja + Eyumax

(horona

ABBIXOMA
+

3aKOHEBI




hv

KuHMax
rae,
hc
E¢0T0Ha =hv = 7»
(doToHa
hv
A
hc
hc
Appixoma = thp = 1.
Kp
BbIXOJIa




Kp

A

Kp

hc

2
MV~ max
Exunmax = T = eUsay
KUHMAX
2
mv

2

max




4.2

4.3

eU

3amn

415

421

422

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

IIOBEPXHOCTh
OU3NKA ATOMA
IInanerapHas MOA€ENIb aTOMa

[Tocrymnarel bopa. M3nydenue u noriomeHne GOTOHOB TpH
Mepexo/ie aToMa C OJJHOTO YPOBHS SHEPTUU HA PYTOM:

hv = he =|E,—E

5 -

m
“mn

4.2.3

43.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI OHEPIrur aToMa BOAOpoOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O AIPA

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsin

sapa. MaccoBoe unciio sapa. M3otomnsl

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnan;




A A 1] -
2 X—=7 Y+ je+v,
[To3uTtponHsI B-pacnan:
A A 0=
XY + €+ v,

I'amma-uznydenue

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T

N(t)

4.3.3 T

[Tycth m — Macca palMOAaKTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




434 SnepHbie peakuuu. /lenenue u cuHTe3 suep




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






