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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 ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOnéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTaThI 110 ro1aM 00YyUEHHUS;

coJiepKaHue yueOHOoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAHUM.

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

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

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

Hoea cymanumapuzayuu. EE peannsanys NPeaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
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 j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke 0OCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



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

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

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
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 (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JemoHCcTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHUH 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
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
MpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCIE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

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



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslit 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, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
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
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(poBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 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.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

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



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
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, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

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

N3ydenne nABWXKEHUS Tella, OpPOIIEHHOr0 Tropu3oHTalnbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHue IBHKEHHS Tella MO OKPYXHOCTH C IIOCTOSIHHOM I10 MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX 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 yCKOPEHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3y4yeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOW depe3
JErKuif OJIOK.

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

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

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO 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 MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca marepuanbHOM TOUYkM. [IpeacraBieHue O COXpaHEHUU
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.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[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 MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

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 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pazgea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. 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 HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy [JaBJIE€HUEM U  CPEIHEW KUHETUYECKON  HSHepruei
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

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

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

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre Tpoliecca YCTAHOBJIICHHUS TEIJIOBOIO PAaBHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaHHE
uudpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
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 YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHUYECKON cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér konumuecTBa TEIUIOTHI Npu Temiomnepenadye. I[lonstue 00
aanabaTHOM Ipoliecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeiaTh TEIIOTY OT 0oJiee XO0JIOJHOTO 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 OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AUS «TEIUIOBBIX» OTXOJOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA 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 aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KuIleHWe. Y IelbHas
TEIJIOTa Mapoo0pa3oBaHU.

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 nedopmaruii.

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

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuueckue YCTpONCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIKHUE
KPUCTAJUIbI, 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 HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS DIICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

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

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJTIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CyNEePIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU 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.



KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa 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. Ilocmoanubslil 31eKmMpuiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTouHukm
toka. Hampsokenune U u DJIC é&.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

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

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

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
JabopaTopHbIe 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.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 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 KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, 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.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



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.

HaOnronenue nBUXKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKyu.

SlBneHue DNEeKTpOMAarHUTHOW MHAYKOMU. IIOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
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 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH MU3MEHEHUS
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.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

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

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

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

WccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
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, npaKMUKyMm.



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 COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JNEHCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS] MpU Pa3indHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

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

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

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPATOpA.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

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 MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
TudpaKIms.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

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

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

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

[IpyHIMTBI paguoCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIPpUMEHEHUE.

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

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSpU3as, Tudpakius, UHTepdepeHITs.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CrIoXKHBIM cOCTaB O€JIOro CBeTA.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCMMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnue n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMU.
Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymartsl

CIIELIMAJIbHOU 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.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnyckyaapHo-60110801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, 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, nabopamopnsie padomul, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrosinaoi [1anka Ha ocHOBe HccienoBanus GoTodddexra.

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

Tema 2. @u3zuka amoma.

OneITel MO HCCIENOBaHUIO CTpoeHusi aroMma. [limaHerapnas mojenb 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 TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aubda-pacnaj. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusAHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
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 CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

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

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue 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.

Hepeménnpie mpo0sieMbl 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.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYECKUX BEIIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



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

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (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 USYUECHUEM 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 YypPABHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yIbTPa3ByKOBass JUArHOCTUKA B MEJULIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX DY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO ICSATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAaM, HOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

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

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

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 PEIICHUS MPOOJIEMbI ¢ YYETOM aHaINu3a UMEIOIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

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

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BJIAJETh HAaBBIKAMH  y49€OHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIIeHUs 3amad  (pU3NIECKOro
COJIEpKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BHUAAMHU JACATEIBHOCTH 110 TOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETANN, TPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIIC TPU CO3JIaHWW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Yy €€ pEIICHUs, HaXOIUThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYECHHBIE B XOJI€ pPEILICHHS 3aJaud pe3yJIbTaThbl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTUYECKYIO 00JIacTh
KA3HEICSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

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

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

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

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

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

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

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUINATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIATH CBOM 00Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

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

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! 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 ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

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

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIMOHAILHOEC
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €r0 TPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl HA YIrIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

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

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYJISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH KyioHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UINU DICKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEXaHWuecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYrOCTH, CUJia TPEHUS, MOIIHOCTbD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, padoTa HJeaJbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIIMAJIOB,  AJEKTPOJBIKYIAs  CWJla, CWia  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUuYeckass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCJIEI0BAaTEIbHBIM U
NapasuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
MEXaHUUYECKOE JIBUKEHUE, TEIJIOBOE JIBMIXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABIECHHOCTh
TerIonepeaayu, JAEKTpU3alrs Tel, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ YU4ETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

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

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

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



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

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

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

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

K xoniy oOydenuss B Il knacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

NOHMMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PU3MUYECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (Qu3Mdeckux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



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

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
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 MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIUe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
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 TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo TPy/la IpU MPOBEACHUH HCCIIeI0BaHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH WMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yNbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TPEOyIoLIMe NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leloB Kypca (PU3MKH, a TAK)KE UHTErpaluy 3HAHUW U3 IPYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCyKJICHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAIMOHATIFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPO/IBI
1.1 HayunbIii MeTO/T TTO3HAHUS IPHPOIBI 6 0 0
Htoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpAOro Tena 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MePeXoIbl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpUuYEecKoe mosie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51 duszndecKuil IPaKTUKYM 16 16
Hroro mo pazneny 16
HazBanue MmoayJist
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 21




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask MHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckre KoueOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4decKre U 3JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazneny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyeckuil MpakTUKyM 16 16
Hroro mo pazneny 16
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Kontpoaensie — IpaxTiieckue fl[3yqemm :)Iﬁl?al;OBaTeJIbele
padoThI padoThI pecypenI

®uszuka — pyHIaMeHTalbHas HayKa O 1

npupojie

HayuHblif MeTO1 TO3HAHUS U METOJIbI 1

uccieoBaHus PU3NUECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3HaHust npupoabl. Habmonenne u 1

HKCIIEPUMEHT B (hU3HKE

CrniocoObl u3mepeHus: pU3NUECKUX BEIINUYUH 1

AOGCo0THas M OTHOCUTENIbHAsS

HOTPEIIHOCTH U3MEpeHu pruznueckux 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢bu3uKky B opMUpPOBAaHUU COBPEMEHHOM 1

Hay4YHOW KapTHUHBI MUPA, B MPAKTHYECKOU

JEATENBHOCTH JIIOJEH

Mexannueckoe aBmkeHne. CucreMa

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

nerxeHus. [Ipsimas u oOpaTHas 3a1aun

MEXaHUKH

Pannyc-BekTop MatepuaibHON TOYKH, €r0 1

MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.




[Tepememienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onncanre paBHOMEPHOTO
MNPSIMOJIMHEHHOTO JIBHXKCHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe Br>keHNe. MTHOBEHHas

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM yCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

JlaGopatopHas pabota "M3mepenue
YCKOPEHHS TTPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM)KEHUH 110
HAKJIOHHOH MJI0CKOCTH"

CBoOogHOE nasieHue. Y CKOpeHue
CBOOOIHOTO Na/IeHusl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaQuKu

JIBm>xeHue Tena, OpoIIeHHOTo MO YIJIOM K
TOPU30HTY

16

Pemenue 3agau

17

JlaGopatopHas pabota "HU3yuenue
JIBIDKEHUS TeJla, OpPOIIEHHOTO
TOPHU30HTAIBHO"

18

KpuBonuneiinoe npuxenue. /[BuxeHue no
OKPYHOCTHU. YTJI0Bas U JIMHENHAs




ckopocTts. [leproa u yacToTa.
LleHTpOCTpEMHUTENBHOE U MTOTHOE
yCKOpeHHe

KontponbHast pabora o Teme

19 "Kunemartuka"
ITepsriif 3akoH HetoToHA. HEpUMaibHBIE

20 cucteMsl orcuéra. [IpuHnmun
OTHOCUTENIbHOCTH [ anues.
HeunepuuanbHbie CUCTEMBI OTCUETA

21 Cwita. PaBHonelicTByro1as cuia. Bropoit
3akoH HrroTona. Macca

99 Bzaumopeiicteue Ten. Tpernitl 3aKoH
HrroTona

23 [Tpunnun cynepno3unuu cui. Pemenne
3a/1a4 Ha MpUMEHeHne 3aKk0HOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

24 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U
MHEPTHOM Macchl

o5 Cuita TSKECTH U yCKOPEHHUE CBOOOHOTO
najeHus
JIBm>xeHne HeOECHBIX Te U UX

26 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3aKkoHbI Kerepa

27 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cui

28 TpeHusl. [[BuKeHHE B KHUIKOCTH U Tase ¢
Y4ETOM CHJIbI COITPOTUBIICHUSI CPEIIBI

29 Pemenue 3amaq




30

Hasiienue. ['napocraruuyeckoe AaBjicHHUE.
Cuna Apxumena

31

32

33

AOGCOTIOTHO TBEPAOE TEIO.
[MocTynarenbHoe ¥ BpalaTelibHOS
JBH)KEHUE TBEPJIOTO TeJla

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalllCHUs. IInedo cunbl

CroxxeHue cuil, MPUJIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cinoBus
paBHOBECHSI TBEPAOTo Teaa. Buasl
paBHOBECHS

34

Pemenue 3amau

35

36

37

KonrtponbHas padora no reme "JluHamuka.
Craruxka TBepaoro tena'

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKHU, CUCTCMBI
MaTCpHAJIbHBIX TOYCK. HeHTp Macc
CUCTCMbI MAaTCPHUAJIIBHBIX TOYCK. TeopeMa 0
ABWKCHUU LICHTPA MACC

I/IMHy.]'II)C CUJIBI 1 U'BMCHCHUC UMITYJIbCA

Tena. 3aKkoH COXpPAaHCHUS UMITYJIbCA.
PeaktuBHOE ABHKEHHE

38

MoOMEHT uMITyJIbCa MaTEPUAITIBHON TOYKH.
[IpencraBnenue o COXpaHEHUM MOMEHTA
MMITYJIbCA B LIEHTPAJIBbHBIX MOJIAX

39

40

Pemenue 3agau

Paborta cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
npezcTaBiIeHrne paboThl CHIIbL. MOIIHOCTD




CHJIbI

41

42

43

44

Kunernueckas sneprus. Teopema 06
WU3MEHEHUU KHHETUYECKON IHEPIUU
MaTepUaJIbHOU TOYKU

HOTeHHI/IaHBHBIC M HCIIOTCHIIMAJIBHBIC
CHIIBI. HOTCHHI/IaJ'II)Haﬂ OHEpPIus. BTOpaH
KOCMHYCCKaAsA CKOPOCThb

TpeTLfI KOCMHYCCKaAsA CKOPOCTD. CBs13b
pa6OTLI HCIIOTCHIUAJIBHBIX CHII C
W3MEHEHHEM MEXaHHMYSCKOM OHECPIUHn
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYeCKOMH OHCPI'ur

Yipyrue v Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymum 15 uacanbHON
KUJKOCTH

45

KontponbHas padota o Teme "3akoHbI
COXpaHEHHUS B ME€XaHUKe"

46

47

48

PazButue npenacrasnenuii o npupoe
ter1oTel. OcHOBHBIE MoJiokeHust MKT.
Huddys3usa. bpoyHoBCcKOE IBUKEHHE

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJIBIX TeN. XapakTep ABMKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELECTBA

Macca u pazMepsl MOJIEKY (AaTOMOB).
Konnuectso BemtectBa. IlocTostHHAas
ABoraapo

49

Temneparypa. TemioBoe paBHOBECHE.
[lIkana [enbcust




50

Pemenue 3amau

51

52

Uneansublii ras. 'a3oBble 3aKOHEI

Ypasuenue Menneneesa-Kianelpona.
Pentenue 3anau

53

54

55

AbcomoTHas TeMiieparypa. 3akoH
JanproHna

N3onporuieccsl B UJ1€alIbHOM Ia3e ¢
HOCTOSIHHBIM KOJINYECTBOM BEIIECTBA
I'paduueckoe npencrapnenue
U30IIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

56
57

OcnoBHoe ypaBHeHue MKT

Pemenue 3amau

58

CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHYECKOW CHCTEMBI CO CpEIHEN
KHHETHYECKOU SHEpTuel nocTynareiabHoro
TEIIOBOTO ABMXKEHMSI €€ YaCTHUIL

59

60

61

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "OcHoBsl MKT"

KonTtponsHas padora no teme "OCHOBBI
MKT"

TepMoanHaMuyeckas cCUCTEMa. 3aJaHUeE
BHEIIHUX ycioBul uist T/ cucremsl.
Bremnue u BHyTpeHHUE ITapaMETPBI.
ITapamerpe! T/] cuctemsl Kak cpegHue
3HA4YCHUS BEJIMYMH, OIIMCHIBAIOIIUX €€ HA
MHUKPOCKOIINYECKOM YPOBHE

62

Hynesoe Hauano TepMOAUHAMUKH.




Camonpou3sBodibHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

63

64

65

Monens naeansLHOrO ra3a B
TepMOl[I/IHaMI/IKe. yCHOBI/ISI HpI/IMeHI/IMOCTI/I
3TOI MOJIENIN

VYpaBaenue MenaeneeBa-Knanelipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUu

Bripaskenue amnst BHyTpeHHEH dHepruu
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBazucTtarnueckue U HeCTaTUYECKHE
MIPOLIECCHI

66

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Beruuciienue pabotsl o rpaduky npoiecca
Ha pV-auarpamme

67

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUSI pabOThI

68

69

70

KoHnBek1ysi, TemonpoBoAHOCTb,
U3JIy4eHUe

KoauuectBo Temnorsl. Tenno€MKoCTh Tea.
VYaenbHas u MOJIIpHas TEIJI0EMKOCTH
BEllleCTBA. Y AebHas TeIIoTa CTOopaHuAa
TOILJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temiomnepeaye

71

[TonsiTne 06 aguabaTHOM MpoOIIECCe.
I1epBblii 3aKOH TEPMOIMHAMUKHI

72

KomnuectBo TemnoTsl 1 paboTa Kak Mephbl




U3MEHEHUs BHyTpeHHel sHepruu T/1
CUCTEMBI

BTopoii 3ak0H TEpMOIMHAMUKY IS
PaBHOBECHBIX 1 HEPAaBHOBECHBIX

3 nporieccoB. HeoOpaTuMocTh IPpUPOTHBIX
MPOIIECCOB

72 [IpuHIIUTIBI TEHCTBUS TEIUIOBBIX MAIIIHH.
KII,

75 MaxkcumanbsHoe 3nauenue KIT,. Iukn
Kapno

76 Pemienne 3agau
DKOJIOTHYECKHE aCIICKTHI UCIIOIb30BAHMS

77 TEIJIOBEIX JABHUTaTeel. TemmoBoe
3arpsI3HEHUE OKPYKAIOIIECH CpeIbl

78 Pemenue 3amau
O0001eHre U cCUCTEMAaTU3ALNS 3HAHUI 110

79 teme "Tepmoaunamuka. TemmoBbie
MaluHb"

80 KonTponbHas pabota mo Teme
"Tepmoannamuka. TernoBbsie MauHb!"
[TapoobpazoBanue 1 KOHIEHCAITHS.

81 Ucnapenue u xurenue. Y qenbHas TEIIoTa
napooOpazoBaHUs
Haceimmennbie 1 HeHACHIIICHHBIE TTaphI.
KauecTBeHHas 3aBUCHUMOCTD IIJIOTHOCTH U

82 JABJICHUSI HACKIIIEHHOTO Mapa OT

TEMIIEPATYPBI, UX HE3ABUCUMOCTD OT
00BbEMa HACKHIILIEHHOTO Tlapa. 3aBHCUMOCTh




TCMIICPATYPhbI KUIICHUA OT JABJICHUSA B
KUIKOCTH

Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U

83 OTHOCUTEIIbHAS BIAXKHOCTh

84 Pemenue 3amau
Teépnoe Teno. Kpucrammyeckue u

85 amop(HbIe Telaa. AHU30TPOIHUS CBOMCTB
KPHUCTAIIJIOB

86 IlnaBnenue u kpucTamM3anus. Y 1eabHast
terutoTa tiasiaenus. CyOnumarnus
Hedbopmaruu TBEpAOTO Tena. PacTskeHnue

87 u cxarue. Casur. Moayine FOnra. [Ipenen
yopyrux aedopmaruii
TermoBoe pacimpeHne KUAKOCTEN U

88 TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

89 [Ipeo6pa3oBanue sHEPTrUU B Pa30BbIX
nepexojiax

90 VYpaBHeHUe TeroBoro H6agaHca

91 Pemenne 3amay
[ToBepxHOCTHOE HaTsHKeHUE. KanmnspHbie

92 saBJeHUd. [aBieHune noa NCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyria
Jlannaca
O0o01IeHre U cucTeMaTu3alys 3HaHU| 10

93 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBkie Iepexo b

94 KonTtponbHas pabora no Teme "ArperarHsie




cocTosiHus BellecTBa. Pa3zoBble NEPEXobl"

DJeKTpu3anys Tei U e€ IpOosBICHUSI.
95 DnekTpuueckuii 3apsia. [[Ba Buna
ANIEKTPUYECKUX 3apsaoB. [IpoBogHMKH,

JAUDJICKTPHUKU U MTOJIYIIPOBOAHUKHU

DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsi/l.

96
3aKoH COXpaHCHHA SJICKTPHUICCKOI'O 3apsaaa

B3aumopetictBue 3apsiioB. ToueuHbie

97
3apsiabl. 3akoH Kynona

98 Pemenue 3amau

SJ'IGKTpI/I‘-IeCKOG noie. Ero I[CI‘/'ICTBI/IG Ha
QJICKTPHUUYCCKUC 3apAAbI

99

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
100 [IpoOHueIit 3apsa. JIlunum HanpsKEHHOCTH
9JIEKTpUUECKOro nojst. OgHOpoaHOE

QJICKTPHUYICCKOC I10JIC

[ToTeHIIUambHOCTH JIEKTPOCTATUUECKOTO
101 noJiga. Pa3HocTh NOTEHIMAIOB U
HaIpsHKEHUE

HOTCHHI/IaHBHaﬂ OHEPIUA 3apsaa B
102 aNeKTpocTaTudeckoM mode. [loreHmman
ANIEKTPOCTATHIECKOTO MOJIS

CBs13b HANPSHKEHHOCTH TIOJISL U Pa3HOCTH
103 MOTEHIIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO
oJIs

104 HpI/IHI_II/IH CyHneprno3nru 3JICKTPUICCKUX

noJieu

105 Pemenue 3amaq




[Tone Toueunoro 3apsaa. [lone paBHOMEpHO

106 .
3apsiKeHHON cdepbl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

107 niapa. [lone paBHOMEpHO 3apsyKEHHOU
OECKOHEYHOM IIOCKOCTH

108 [TpoBOAHMKH B 3JIEKTPOCTATHIECKOM TOJIE.
YcnoBue paBHOBECHS 3apsI0B

109 JIMdIIeKTpUKY ¥ OJTYTIPOBOAHHUKY B
3IEKTPOCTATUYECKOM I10JIe
Konpnencarop. D1nekTpoéMKOCTh

110 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IITIOCKOTO
KOH/JIEHCATOpa

111 [TapamienpHOE COEIMHEHNE KOHIEHCATOPOB

112 ITocnenmoBaTerbHOE COSTMHEHNE
KOHIEHCATOPOB

113 DHeprus 3apsKEeHHOT0 KOHAEHCaTopa

114 Pemenue 3amau

115 JIBr>KeHue 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

116 Pemenue 3amau

117 O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110
TeMe "DnekTpudeckoe nosue"

118 KoHnTtponbhas paborta mo teme
"Onektpuueckoe noie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

119 CYLIECTBOBAHUS MOCTOSIHHOTO
AIIEKTPUIECKOTO TOKA

120 Ucrounnku Toka. Hanpsokxenue u 3/1C




3akoH OMa a1 yyacTKa Lemnu.

121 DIIEKTPUUECKOE CONIPOTHUBIICHUE 1
3aBUCHMOCTh COITPOTUBIICHUS OJJHOPOTHOTO

122 MPOBOJIHUKA OT €r0 JIIMHBI U IJIOIIA N 1
MOTIEPEYHOTO CCUCHUS

123 VY nenpbHOE COMPOTHUBIICHUE BEILIECTBA. 1
Pemenue 3amau

124 [TocnenoBarenbHOE, MapauIeIbHOE, 1
CMEIIaHHOE COCTUHEHNE ITPOBOIHUKOB

125 Pacuér pa3BeTBIEHHBIX JIEKTPHUICCKUX 1
neneii. [Ipasuna Kupxroga

126 Pemenue 3amay 1

127 Pabota anekTpuueckoro Toka. 3akoH 1
Hxoyns —Jlenna

128 Pemenne 3amau 1
MOIIHOCTH YJAEKTPUUECKOTO TOKA.

129 TennoBas MOIITHOCTb, BEIACIIICMas Ha 1
pe3ucTope

130 Pemenne 3amau 1

131 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE 1
HMCTOYHHMKA TOKa

132 3akoH OMa AJid MOTHOM (3aMKHYTOM ) 1
AIIEKTPUYECKON 1IN

133 Pemenne 3amau 1

134 MoONIHOCTh UCTOYHHUKA TOKA 1

135 KopoTtkoe 3aMbIkanne 1

136 Konpnencarop B 1enu mocTOSTHHOTO TOKa 1




137

Pemenue 3amau

Pentenue 3amad mo treMe "IlocTOSHHBIHN

138 .
IIEKTPUYECKHUI TOK

139 Pentenue 3amaud mo treMe "IlocTOSHHBIHN
3NIEKTPUYECKUM TOK"

140 Pemenue 3anau no teme "IlocTossHHBIM
ANEKTPUIECKUH TOK"

141 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMme "[1oCTOsHHBIN 21eKTpUYecKuii ToK"

142 KonTponbhas pabota no Teme
"ITocTOSIHHBIN AIEKTPUUECKUN TOK"
DnexTpuyueckas MpoBOAUMOCTh Pa3InYHbIX

143 BEIIECTB. DJIEKTPUUECKHUI TOK B METaJJIax.
CBepXIpoBOIUMOCTh
DNEeKTPUUECKUN TOK B pacTBOpPax U

144 pacriaBax dJeKTpouTOB. 3akoHbl Dapanes
JUTSL 3JIEKTPOIIN3a

145 DNeKTpUYeCKUi TOK B raszax. [lmazma

146 DNEKTPUUECKUN TOK B BaKyyMe.
BaxyymHbIe npuoopbl

147 DNEKTPUYECKUH TOK B TIOJIYTIPOBOJHUKAX

148 [TomynpoBoAHUKOBBIE TPUOOPHI
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue IBM>KEHUA TeJla 10 OKPYKHOCTH

149 C ITOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO" Min

"HccnenoBanve 3aBUCMMOCTH TIEpUOJIA
oOpaileHuss KOHUYECKOT0 MasiTHUKA OT €ro
napamerpos"”




150

151

Pu3n4eCKu IPAKTUKYM 110 TEME
"U3mepenue koddduimenTa TpeHus mo
BEJIMYMHE YTII0BOr0 KO3(ppuiineHTa
3aucuMocT FTp(N)" mnm "UccnenoBanue
JBUXKEHHS OpycKa [0 HaKJIOHHOU
TUIOCKOCTH C IEPEMEHHBIM KOA(PPUIIMEHTOM
Tpenust" wiu "M3yuenue nBUKEHUs Ipy3a
Ha BaJly C TpeHHeM"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YOPYTOCTH, BOSHUKAIONIMX B IPYKUHE U
pe3nHOBOM 00Opasiie, OT ux aegopmanuu’
wiu "M3ydeHne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, ICPEKUHYTOU Yepes
nérkuit 0J10K"

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mMepeHune paBHOAEHCTBYIOIIEH CHIIBI
U JIBUKEHUH OpyCKa MO0 HaKJIOHHON
mwiockocTi" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUs Opycka
110 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

153

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUid paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS"
niu "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEJIA, UMEIOIIETO
mIom@aas onopsl"




154

Pu3n4eCKu IPAKTUKYM 110 TEME
"M3Mmepenune uMityJibca Tesa mno
TOpMO3HOMY nyTH" Uiu "M3mMepeHue cuiibl
TATH, CKOPOCTU MOJAEIH IEKTPOMOOUIIS U
MOITHOCTHU cuJibl TATK'" WK "CpaBHEHUE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" ninm "HccnenoBanue coxpaHeHUs!
MMITyJIbCA IPU YIIPYTrOM B3auMojieicTBUun"
win "M3MepeHre KHHETUYECKON SHEprun
TeJa 1o TOPMO3HOMY ITyTH"

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(peKOMEH10BaHO HUCIIOIb30BaHUE
uudposoit tadoparopun)" unu "M3ydenue
M30X0pHOro npouecca" win "HU3ydenne
u3obapHoro npotecca" uimn "IlpoBepka
YpaBHEHHUs COCTOSHUSA"

156

157

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TenIoéMKoCTH" Uil
"HccnenoBanue npouecca OCThIBaHUS
Bemectsa" nin "MccienoBanue
aauabaTtHoro npouecca” uinn "M3ydyenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYIISPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTIEHUS
JKUJIKOCTEH"

Pu3n4eCKUuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIApEHUS
xuakocren" win "M3mepenue yaenbHou
TEIUIOTHI TJIaBieHus Jbaa" uin "M3ydyenue




158

CBOMCTB HACBIILIEHHBIX NApOB" WU
"U3mepeHue abCcoMOTHON BIAKHOCTH
BO3/lyXa M OLIEHKa MacChl apoB B
nomernieHun". 3mepenue ko3¢ puimenra
MOBEPXHOCTHOTO HATSKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnroneHue npeBpalieHus SHepruu
3apsHKEHHOTO KOH/IEHCATOpa B 3HEPTHUI0
u3iydeHus ceeroanoaa’ uinu "M3yyenue
IPOTEKaHMs TOKA B LIENH, COAEpIKaIleh
KoHAeHcarop" i "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSKEHUs) U
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

159

Du3nYeCKU IPAKTUKYM I10 TEME
"HccnenoBanne cMEMIaHHOTO COEIMHEHUS
pe3uctopoB" uiu "M3Mepenue yaeabpHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JTaMIThl HaKaJIUBaHUs "

160

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaGmronenue anextponusa’ wim
"N3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA"
nin "UcciieqoBanne 3aBUCUMOCTH
COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” nin "CHATHE BOJIBT-

aMIepHON XapaKTepUCTUKU Anonaa"

161

PesepBHbIil ypok. O6001IeHNE 1
CHCTEeMaTH3alHs 3HAHUH 110 TeME




"Kuuemaruka"

162

163

164

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Tunamuka"

PesepBHbIil ypok. O6001IeHNE U
cucTeMatus3anys 3Hagui mo treme "CraTtuka
TBEpAOro Tena"

PesepBusiit ypok. O6o0meHue u
cUCTEMATHU3aIHsA 3HAaHUM 110 TeMe ""3aKOHEBI
COXpaHEHUs B MEXaHUKe"

165

PesepBHeiit ypok. O600IICHNE 1
cucreMaru3anus 3HaHui 1mo Teme "OCHOBBI
MOJIEKYJIIPHO-KWUHETUYECKON Teopun”

166

167

168

169

Peseprubiit ypok. O60011eHNE U
cHCTEMaTHU3alus 3HAHUH 110 TEME
"Tepmonunamuka. TenaoBbie MalTuHbL"

PesepBusiit ypok. O6o01IeHue U
cucTeMaTH3alus 3HaHUH 1o Teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble IEpexoas”

PesepBHsIit ypok. O6o0IIeHNEe 1
CHCTeMaTH3alus 3HaAHUH 110 TeMe
"OnexTpuueckoe nojue"

PesepBHslit ypok. O0001IeHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"TIoCTOSIHHBIN IEKTpUUYECKUI TOK"

170

PesepBHbIil ypok. O6001IeHNE 1
cucreMatusanys 3Hagui mo reme "Toku B




pa3nuuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

14




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udpoBbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTnyeckue fl[Sy‘IeHI/Iﬂ :)Iﬁlt)l;l;OBaTeJIbele
padoThI padoTbl pecypes:
B3aumopelicTBrEe NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnote3a Ammepa
5 MarsnuTHO€ 10J1€ IPOBOTHUKA C TOKOM. 1
OmnbIT DpcTena
Bexrop maruutHOM nHAyKnuu. [puHnun
3 CyNEPIIO3ULUN MAarHUTHBIX NoJed. JInaumn 1
MarHUTHOW WHIYKITUU
4 Cwita Amriepa, e€ HanpaBICHUE U MOJTYJIb
5 Pemenne 3amau
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsHKEeHHON YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemenne 3amau 1
9 Pa6ora cuel Jlopenria
10 Pemenne 3amau 1
11 MarsauTHoOE 110JI€ B BENIECTBE. 1
deppoMarHeTUKH, Mapa- U TuaMarHeTUKH
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Maruutsoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moJe"”

15 SIBICHHE IEKTPOMArHUTHOW WHTYKITHH.
[ToTok BekTOpa MarHUTHOW MHTyKIIUH

16 OC unayKImn

17 3aK0H JIEKTPOMArHUTHON MHIYKITIH
®apanes

18 Buxpesoe anexrpudeckoe noiue. Toku @yko

19 O/J1C MHAYKIMH B IBHKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTh. KaTylika MHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenue camounaykimu. J/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "DnekTpoauHaMuka”

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka'

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndeckoe ¥ JUHAMHYECKOE

OITMCaHKE KOJIeOaTEIbHBIX ,Z[BI/I)KGHI/If/'I




DHepreTuyeckoe onucanue. BeiBoj
JIUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KOJICOaHUH U3 UX DPHEPTETUIECKOTO U
KUHEMATHYECKOT'O OIMMCAHMST

31 Awmmuntyna u (aza konebanuit
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHU

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOaHMI TIPYKUHHOTO
MasiTHHUKA

33 3aryxaromue Konedanus. BeiHyX/1eHHbIE
kosnebanus. Pe3oHnanc

34 ABTOKOI€0aHUA

35 Penrenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Mexannueckue kojieoanus"

38 DNEeKTPOMAarHUTHBIE KOJIeOaHMUs.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTHTYABI

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYION CHITBI
TOKa B KOJIeOATeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarllue 3JIeKTPOMAarHUTHbIE

41 KoJjieOaHus. BeiHy K IeHHbBIE

OJICKTPOMAardauTHBIC KoJIeOaHHs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIENIU [IEPEMEHHOT0 TOKa

43 Karymika WHIyKTUBHOCTH B IIENTU
MIEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM e
MEPEMEHHOT0 TOKa
MoniHoCTh IEPEMEHHOI0 TOKA.

45 AMITTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoscTBO, IEpenaya U NoTpedIeHNE
ANEKTPUYECKON SHEPTUU
DKOJIOTUIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 atekTpo3Heprun. KynbTypa ucnoiap30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o01IeHre U cucTeMaTu3alus 3HaHUN 0
Teme "DJeKTpOMarHuTHbIE KojeOaHus"

53 MexaHnuecKre BOJHBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTEPUCTUKH 3BYKa

56 NudpaszByk u ynprpassyk. [llymoBoe

3arpsi3HEHUE OKPYIKAIOIIEH Cpe/Ibl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/IsnyquI/Ie
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHAIX BOJIH B
TEXHHKE U ObITY

61

62

63

HpI/IHIII/IHI)I pPaaruoCBA3U U TCIICBUACHUA.
Paguonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

KoHnTtposbHas padora mo teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHEHHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkaino

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIA yroa NoJHOTO BHYTPEHHETO
OTpaXKE€HUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon aydeit B mpusme. Jlucnepcus certa.
CnoxHbIl cocTaB Oeroro ceera. L{per




JInn3bl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

20 [Toctpoenne n300pakeHuit B TMH3aX U UX
CUCTEMax. Y BEJIMYECHUE JINH3BI
Pemmenue 3a1a4 Ha MOCTpOCHUE

71 HN300paKeHHH, IMTOTy4aeMbIX C TOMOIIIBIO
JIVH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 Wutepdepenums ceta

7 KorepenTHble HCTOUHUKH. Y CIIOBUSA
HaOJI0IeHNST MAKCHMYMOB M1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Hudpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HaOJII0/IeHUS TI1aBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceera

84 Pemenne 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O060011eHNEe U cUCTeMaTH3aIMsl 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no teme «OnTHKa 1
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpaIlleHUE JITTHHBI

01 DHeprusi U UMITYJIbC PEISTHBHCTCKOM 1
YaCTHUILIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TEMIIOBOE U3ITyUYEHUE 1

94 3akoH cMereHus BuHa 1

95 ['unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi ¥ UMITyJbC (OTOHA 1

97 ®otoadppext. Onpithl A. I'. CTonerosa. 1
3akoHsb!l poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpacnas rpanuna” potorddexra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BosnHoBEIE cBOICTBA YacTHIL
Bounbl ne bpoiins. [[nmuHa BoaHBI 1€

101 Bpoiinst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYITCHCS YaCTUIIBI




102

KopmyckynsipHO-BOIHOBOU Tyallu3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudeckux 3agaq

106 Pemrenne pacy€THBIX 33124
KonTpompHas padora o Temam: "OCHOBBI

107 CTO", "KopmyckyJ1sipHO-BOJIHOBOI
qyanusm"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 IToctynarsr bopa

110 Bunp! ciektpoB. CekTp ypoBHEH 3HEPIHU
aToMa BOj0poja

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUeHHUE
CBETa

112 Jlazep
Hyxnonnasa monens siapa I'eiisenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
H3otonbl. PagnoakTHBHOCTE
3aKoH panoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIONIETO H3TydeHHs. Briusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. SnepHbie

115 cuibl. Jledekt maccel siapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIPaBIIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpaly U UCCIEIOBAHNS
3JIEMEHTapHbIX YacTull. PyHIaMEeHTAIbHbIE
B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUECHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTo/Ibl aCTPOHOMUYECKUX
HCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaaruoOTCICCKOIIbI, BHCaTMOC(I)epHaSI
ACTPOHOMMUA

Bup 38é3aH0T0 HeOa. Co3BE3 U, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBIKEHUE

122

123

Comreunas cucrema. Comaie. ConmHeuHast
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "cnekTpajbHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

Buytpennee crpoenue 38E31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOXKICHUHN U
sporonun CoJiHIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3N

126

Muteunsbiii [Iyte — Hama [Manaktuka. Turbl
ranakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTUK

127

128

129

Bcenennas. Pacimpenue Beenennoii. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBO€ n3iyyeHue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie mpobieMbl aCTpOHOMUHU

130

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' MIJIN
"UccnemoBaHue CBOMCTB
deppomarneTukoB" unu "Hccnenosanue
JEHCTBUS TTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3NYeCKuil TPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa” ninum "M3ydenue
3aBUCHUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA"
nin "OnpeneneHne MarHUTHOM MHIYKIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

132

Du3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBaHue ABJICHUS




AIIEKTPOMArHUTHON MHIYKIUU'" WIIN
"OnpeneseHnue HHIYKIIMA BUXPEBOTO
MarHuTHOro 1moJjs"

133

Pu3n4eCcKuil IPaKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJICOAHU HUTSHOTO U TIPY>KUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasiTHUKE"

Du3HYeCKU IPAKTUKYM I10 TEME
"HccnenoBanue NEpEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3ByKOBOW BOJIHBI"

Du3nUeCcKUuil IPAKTUKYM 110 TEME
"N3mepenue nokasaTess IpeaoMICHUs
crexya" win "llonydenue n3oopaxxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMmepe




*Kuakux auH3)" wim "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHIINH
U HoJsipusanuu ceera'

141

dusnueckuil NpaKTUKYM 10 TeMe
"OnpeneneHre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue noctosHHoM [ lnanka Ha
OCHOBe uccliefoBanus Gporoadpdexra” nim
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHU "

143

144

145

Du3nUeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Pu3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpA’" UIn
"N3y4yenue norsuouieHus: 6era-4acTull
amomMuHuem"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUIOKEHUN JUIs




146

147

oTpeesieHuUs TIOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIAPHUs U SIPKUE
3BE31b6l" win "HaOmroaeHus B TEIECKONI
JlyHbl, TI1aHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O06o0011eHre U cucTeMaTU3alus 3HaHUH.
Posb ¢pu3uku u acTpoHOMUM B
9KOHOMMYECKOH, TEXHOJIOTUYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIEATEIbHOCTH YEJI0BEKA

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Posb 1 MecToO (pu3KKM U ACTPOHOMUM B
COBPEMEHHOM HAYYHOM KapTUHE MUPA

148

149

0O0001IeHne U cUCTEMAaTH3aINS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHuit 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTAaBICHUN O IPUPOIe

O0001eHne 1 cucTEMAaTU3aLMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Craruka TBEpAoro tena'




153

O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
TeMme "3aKOHbI COXpaHECHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmonunamuka. TennoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110
TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexo b

157

O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110
teMe "Dnekrpuyeckoe nose"

158

159

O0001eHre U CUCTEMAaTU3ALNS 3HAHUI 110
teMe "[1oCTOSHHBIN 37eKTpUUecKuid ToK"

O06o0011eHNe U cUCTeMaTU3alMs 3HaHUH 110
TeMe "TOKM B pa3InyHbIX cpenax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubrit ypok. O6001IeHNE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"DnekTpoMarHuTHas MHAyKIus"

PesepBHslit ypok. O0001IeHHE U
cUCTEeMaTH3allHs 3HAHU 10 TeMe
"Mexanudeckue KoaeoaHus"

PesepBHrlit ypok. O0001IeHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"DneKTpOMarHUTHBIE KOJIeOaHus "




164

PesepBHeiit ypok. O600mIcHNE U
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O000mICHNE U
cucreMarusaius 3Hanui mo reme "Onruka"

166

167

168

PesepBusiit ypok. O6o0meHue u
cucreMaruzanus 3HaHui 1mo Teme "OCHOBBI

CTO"

PesepBusiit ypok. O6o0mieHue u
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOIHOBOU qyain3m"

PesepBusiit ypok. O6o0mieHue u
cucTeMarusaius 3HaHui no reme "duszuka
atoma"

169

Peseprubiit ypok. O60011eHNE U
cucTeMaru3alus 3HaHuii 1o reme "duzuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHIL"

170

Peseprubiit ypok. O60011eHNE U
cUCTEeMaTH3aIHs 3HAaHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







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

» ®usuka. Komebanus u Bonnsl, 11 xiace/ Makumes I'.51., CunasikoB A.3.,
OO611ecTBO ¢ OTPaHUUCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBerieHne»

» ®us3nka. Mexanuka, 10 knacce/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 00ILIECTBO
«3narensctBO «lIpocBemienne»

» Gusuka. MonekyisipHas ¢pusuka. Tepmonnnamuka, 10 knace/ Msikues 1751,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AknnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Guzuka. Ontuka. KBanrosas ¢usuka, 11 kmace/ Mskumes I'.5., Cunskos A.3.,
OO611ecTBO ¢ OTPaHMUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» Guzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Msikuies I'.4., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY»; AKLIOHEpHOE

obmectBo «M3aartenbctBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
[Iporpamma kypca ¢puszuku ajist 10—11 knaccoB. YriayOsieHHBIH YPOBEHb

(aBTopsr: O. A. Kpbicanosa, I'. SI. Mskuies).



YMK «®Puzuka. 10—11 kmaccel. YriayOaeHHbIA yPOBEHBY.

1. ®usuka. Mexannka. YrayoneHHbI ypoBeHb. 10 kinacc. YueOHuk (aBTOpHI: I
5. Msxuies, A. 3. CHHSIKOB).

2. ®usuka. MonekynspHas ¢puzuka. TepmoauHaMuka. YT1yOIeHHBIA YPOBEHbD.
10 knacc. YueOnuk (aBTopsl: I'. 5. Mskuies, A. 3. CUHSKOB).

3. ®usnka. DNeKTpoAMHAMUKA. YTIyOJIeHHbIN ypoBeHb. 10—11 Kkiacchl.
VYuebnuk (aBropsr: I'. 1. Msakumies, A. 3. CHUHAKOB).

4. ®usuka. Konedanus v BosHbl. YTi1yOneHHbId ypoBeHb. 11 kinacc. YueOHuK
(aBTopsr: I'. . Ms-kuies, A. 3. CUHSKOB).

5. ®usuka. Ontuka. KBantoBas pusuka. YriyOneHHbIi ypoBeHs. 11 kiacc.
VYuebnuk (aBropsl: I'. . Mskumes, A. 3. CHHSIKOB).

6. Actponomus. 11 kiacc. Yuebnuk (aBTophl: b. A. Boponios-Benbsmunos, E.
K. Crpayr).

7. ®usuka. YrayosaeHHblil ypoBeHsb. 10 kinacc. MeToauyeckoe nocobue (aBTop
A. B. lllaranuHa).

8. ®uzuka. YrinyOneHHslid ypoBeHb. 11 knacc. Meroauueckoe nocodue (aBTop
A. B. lllaranuHa).

9. ®usuka. 10—11 kmaccel. 3agaunuk (aBrop H. U. I'ombadapo).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



http://gotourl.ru/8060

http://gotourl.ru/8061

http://gotourl.ru/8062

http://gotourl.ru/8063

http://gotourl.ru/8064

http://irodov.nm.ru/ - Ha sTom caiiTe coOpaHbl pelIeHus 3a/4a4 10 (pU3UKEe U3
yueOHuka pogosa. Crin-cok pu3n4ecKux KOHCTAHT. DOopyMbI 10 yIeOHBIM
Matepuaiam.

http://fizik.bos.ru/ - Caiit mocBsieH Kypcy ¢pu3nku o0meo0pa3oBaTeIbHOM
mIKOJIbL. 1leh: 00IerduTh MOArOTOBKY yUaluXcsl K 9K3aMeHaM Mo (QU3UKE.
http://www.acmephysics.narod.ru/ - Beiciias ¢pusuka: Pusuka ¢ 3aBUCUMOCTHIO
3apsa OT CKOPOCTH, CBEPXCBETOBBIMU CKOPOCTSIMU U 0€3 3aMeJIICHUS] BDEMEHHU.
http://www.edu.ioffe.ru/apple/ - Buptyanbhsiii kiny6 ¢pusuku "HeroToHY.
http://metodist.il.ru/school.shtml - "Meronuct.Py" - MeTtoauka npenogaBanus
¢usuku. [TonbITKa CBECTH BOSIMHO HHPOPMAITUIO 110 METOAMKE TPETOTaBaHHsI
(bu3HKH.

http://www .kiae.ru/ - "Kyp4atoBckuit HHCTUTYT" - POCCUICKHI HAYYHBIN IICHTD.
Hampasnenust pabotsl. bubnuorpadus onyOoInKoBaHHBIX padoT.
http://www.convert-me.com/ru/ - IHTepaKTHUBHBIH KaJbKyJIATOP U3MEPEHHIA -
CHCTEMbI U3MEPEHUI: METPHUECKasi, aMEPUKAHCKasl, ITOHCKAs, IpeBHErpeUecKas,
CTapopyccKasi.

http://www.decoder.ru/ - Jlekoaep eaMHULL U3MEPEHHUSL.



http://www.edu.delfa.net:8101/ - Kabunet ¢pusuku Cankr-IlerepOyprckoro
YHHBepcHUTETa IMeJarornieckoro macrepersa. [lonesnas uapopmanus s
YUYUTENEN U YUCHUKOB, POJIUTEIIEU U METOIUCTOB.

http://nrc.edu.ru/est/r2/ - "Kaptuna mupa coBpemenHol ¢usukn" - Kimaccuueckas
¢u3KKa 1 TEOpHUsi OTHO-CUTEIHHOCTH. KBaHTOBasI MEXaHUKa, €€ HHTEPIPETAIIHSL.
DJeMeHTapHbIC YaCTHUIIBI.

http://www.icp.ac.ru/ - Uactutyt npodaem xumudeckor ¢pusnku. OTYeTh O
CHUMIIO3MyMaX, KOH(EPECHIIN-IX, CEMUHApax, pe3yIbTaThl padoThl (1995-1998),
HAYYHBIC ITyOJTHKAIIHH.

http://mechanics.hl.ru/ - Mexanuka. - MaTtepuai 1o OOJIBIIHHCTBY TEM
u3ydaeMbIx B 9 kiacce. Kunema-tuka, Jlnnamuika, 3aKOHBI COXpaHEHUS,
Mexuuueckue xKojiebanus u BoJHbI, Bompock! k sk3ameny. ['pu-ropuit Ocrep
"CoopHuk 3a1a4 no pusuke (pparmeHTsI)".

http://ivsu.ivanovo.ac.ru/phys/ - Orot pecypc npeaHa3HaYeH yUEHUKY, CTYACHTY,
YUUTEITIO0, TIPETNIOIABATEII0 By3a, HAYYHOMY PAaOOTHUKY U TIPOCTO YEIIOBEKY,
UHTEpecyoIemMycs (pU3nKou.

http://www.fizika.ru/ - CaiiT st yaammxcst u npenogaBateneit pusuku. 3mech
pa3MeIeHbl YueOHUKH HU3uKK 11 7, 8 1 9 Ki1accoB, COOPHUKH BOITPOCOB U
3a/1a4, TECThI, ONMHUCAHUSI TAOOPATOPHBIX PpadbOT, 00-30phI YIECOHOU JTUTEPATYPHI,
TEMATHYECKHE U TIOYPOUYHBIE TUIAHBI, METOINYECKHUE Pa3pabOTKH.
http://www.spin.nw.ru/ - ®u3uka s mkon yepe3 Matepuer. [Ipenonasanue

bu3uKy, nosie3Has HHGopMaLMs 1J1sl TpernojaBareneii, abUTypUEeHTOB U



yYaluxcsl.

http://www .karelia.ru/psu/Chairs/KOF/abitur/ - TIporpamma TucTaHIIHOHHOTO
oOy4eHHs TpeTHa3HAUYCHA JIsl CAMOCTOSTEILHON IMOATOTOBKH a0UTYPHUEHTOB 10
bu3HMKe ¢ TOMOIIBI0 KOMIIbIOTEpa U ceTeit UHTep-HeT.
http://www.infoline.ru/g23/5495/physics.htm - Auumanus pusrnaeckux
nporieccoB - Ha calite pa3meliie-Hbl MyJIBTHKU ¢ (PU3MUECKUMHU MPOIIECCaMu U
JIaHBI TEOpEeTHYECKUE 00BsiCHeHH. OUeHb MTOKA3aTeIbHO U TMTOYYUTEIIBHO.
http://physicomp.lipetsk.ru/ - DnekTponnsIii xxypHan "®duzukoM" - MaTepuasl

JUTSL U3yYEHHS (PUBHKHU.






