MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUA

Ynpasienue o0pazoBaHus M HaykH JInneukou o0/1acTu

COWKMHA Noammcaro JlenaprameHnT o0pa3oBaHus ropojaa Jlunenka
undpoBON NOANUCHIO:
OkcaHa ColukyHa OKcaHa MBOY COII Ne41 r.JIunenka
BaneHTnHoOBH
BaneHTHos n:T:: 202;.09?27
Ha 17:22:33 +03'00'
PACCMOTPEHO COTI'JTACOBAHO YTBEPX/IEHO
Ha 3acefanuu kadenpsl EMT ¢ memarormdeckum coetom  upexkrop MBOY CII Ne4 1
Hynuna H.B. Ecuna C.A. Comkuna O.B.
[IpoTokoa Ne 1 ot [Iporokon Ne 1 ot [Ipuka3z Ne ot
30.08.2023 . 30.08.2023 . 30.08.2023 .
PABOYASA ITPOT'PAMMA
(ID 379415)

yueOHoro npeamera «@usuka. Yriay0aéHHbIM YPOBEHb)

115t ooyyaroruxest 10 — 11 kimaccos



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM 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 ~ denepanuy,  pealu3ylOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEW OO0ydaroluXxcs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzyuyenne kypca (U3MKH YriIyOJIEHHOTO YPOBHS IIO3BOJISIET PEalN30BATH
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
OopraHu3anusx mnpodecCUOHATBLHOTO O00pa30BaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHo-
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-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3MKe HMEET NPHUMEPHBIA XapakTep U MOMKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/JOB K TMpernojiaBaHvio (U3MKU Ha YriIyOJIE€HHOM YpOBHE IMpHU 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
npUMeHEHUe (U3UYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (POpMUPOBAHUE YMEHUN MPUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

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

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuid. BenymwuMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
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
NOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa yudeOHoro mnpouecca. g yriryOonéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanm3anuyd  (U3MYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu sTom monm pabortamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBiieHa €AUHBIM IepeuyHeM. Brioop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
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 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslienia Kypca, TaKk U
WHTETpUPYs MPUMEHEHHUE 3HAHHUM U3 Pa3HbIX pas3nenioB. /(s kayecTBEHHBIX 3a/1ay
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bu3nYecKoi MOJIENH ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO 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 I BBIMOJHEHMS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIUi s
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS 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
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPUHA.

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

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOpPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3YUYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOIB30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HalPaBJICHUH.

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

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYI  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

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

OCBOCHHME CIIOCOOOB pEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil Mojenu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3UYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
OMpeIeNICHHs TOCTOBEPHOCTH MOTYYEHHOTO PE3yJIbTaTa;

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 npeamera «®Duszuka» Ha YpPOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CUCTEMBI).

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

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
Teopusi. 3aKOHOMEPHOCTh U CIy4alHOCTh. [[puHIUIT COOTBETCTBUS

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTHYECKOW NEITEIbHOCTU JtoJel. B3auMocBs3p Mexny (U3MKON U
IPYTUMHU  €CTECTBEHHBIMM HAayKamMu. MeToapl HAy4yHOTO  HCCIIEAOBaHMS
busndeckux sBiIeHu. Quszuka u Kyiomypa.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepenue cuiabl TOKA W HAOPSDKEHUST B LIENM MOCTOSTHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgea 2. Mexanuka.

Tema 1. Kunemamuka.

[IpenMer u 3amauu Kjaaccuueckoil MexaHuku. [Ipsimas u oOparHas 3agadu
MEXaHUKU. KuHemaTuueckne XapakTepUCTUKHM MEXaHUYECKOTO  JBHKECHUS.
Mogenu Ten u IBUKEHUMU.

Mexanuueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKCHHS.
Cucrema oTcuéra.

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

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MATEPUATbHOW TOYKH, WX NPOCKIMU HA OCHU CHUCTEMbl KOOpJUHAT.
Clio)keHue nepemMenIeHnil U CII0KEHUE CKOPOCTEM.



PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpadukm.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBuKeHHe Tena,
OpOIIEHHOTO0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBosmmHeHOE  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJOBas W JuHEHHas ckopocTh. [lepmon m wactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TAaHTEHIIMAIBLHOE) U MOJIHOE
YCKOpPEHHUE MaTepUaAIbHON TOUKH.

JIBrokeHue Tea, OpOIIEHHOTO MO YIIIOM K TOPU30HTY. [[BI)KEHHE TOUKH 11O
OKpYXHOCTH. [locmynamenvHoe u epawiamenbHoe 08UdICeHUe meepoo20 med.

TexHudeckrue YCTPOWCTBA M TEXHOJIOTMYECKHUE TMPOLIECCHL: CIUIOMETD,
JBW)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TIEpEeAayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogens cucTeMbl OTCUETa, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnmroctpanus npenesbHOro NEPEX01a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpagyieHue CKOpOCTH IPH ABUKEHUU 11O OKPYKHOCTH.

[IpeobpazoBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEN IBUKEHUS OAHOTO M TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydyeHrne HEpaBHOMEPHOTO JBHKEHHUS C LEIBIO ONPENCICHUS MIHOBEHHOU
CKOPOCTH.

N3MepeHre yCcKOpeHus Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnepoBanne 3aBUCMMOCTH IYTH OT BpPEMEHM IPU PaBHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOIM TaOOPATOPHH).



N3yuenue [BMKEHHMS Tena, OpOLIEHHOro Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTHIO TENA.

W3ydeHne NBHKEHHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHus KOHMYECKOro MasiTHUKA
OT €r0 MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTcuéta. I[IpuHIuUn
oTHOocuTenbHOCTH ['anmunes. HenHepuuanbHbie CUCTEMBI OTCuéra (OmpenesieHue,
IPUMEDHI).

B3aumoperictBue ten. Macca tena. Cuia. [IpuHunn cyneprno3uuyu cuil.

Bropoii 3akoH HproTOHA U151 MaTepraibHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHHUS. OJKBUBAJICHTHOCTh T'PAaBUTALMOHHON U
WHEPTHOM MAaCCBI.

Cuna TskecTd. 3aBUCUMOCTH YCKOPEHHUSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HAJ] TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Ttema, nBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TPEHHSI CKOJBXKEHHUS M CUja TPEHUs
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Tejla B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHS.

Hasnenue. I'mppocrarnueckoe nasnenne. Criia Apxumena.

TexHuueckue YCTpOﬁCTBa N TCXHOJIOTMYCCKHUC IIPOLCCCHI: ITOAIIMITHUKH,
ABHJKCHUC HMCKYCCTBCHHBIX CIIYTHHKOB. I[BI/I)KGHI/IG HEOCCHBIX TelI M HX
HCKYCCTBCHHBIX CIIYTHHKOB. ﬂBJ’IeHI/IH, Ha6J'HOI[aeMBIe B HCHHCPIHHAJIBbHBIX
CHCTCMaAx OTCUCTA.

Hemoncmpauuu.

HabOmroenne IBIKEHUS TEll B HHEPIIUAIbHBIX M HEMHEPIIHAIbHBIX CHCTEMaxX
OTCUETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenne nAByx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIONIEH  NPWIOKEHHBIX K TEIy CHI  C
MPOM3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIIUX B PE3YJIbTATEe B3aUMOICUCTBUS TEI.

N3mepenune Mmacc no B3auMOICHCTBUIO.



HesecomocTs.

Bec Tena npu yCKOPEHHOM MOABEME U MA/ICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI IIPH JIBHXKEHHHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TrUIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHUSI Opycka Mo
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

HccnenoBanre 3aBUCHMOCTH CUJ YIPYTOCTH, BOZHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasIie, OT ux aedopMariui.

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

N3mepenne kodpduiimeHta TpeHHs MO BETUYUHE YIIIOBOro Koddduimenra
3aBucUMOCTH Frp(N).

HccnenoBanre NBHKEHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydenne NBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHKCHHUE
TBEpAOro Teiaa. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaileHus. llnedo cuibl
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroiiunBoe, HEyCTOHYNBOE, O€3pa3IMIHOC PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHILUTEWH,

CTPOUTEIIbHBIN KpaH, peléTyaTbie KOHCTPYKIIUH.
PaBHOBecHe MaTepuaNbHOM TOYKM M TBEPAOrO TeJd. YCJIOBUA PAaBHOBECHUS
TBEPAOTO TEla B MHEPUUAIBHOM cucTeMme orcuera. MomeHT cuibl. PaBHOBecue
KUJKOCTHU U raza. J[BUKeHue >KHAKOCTEN U ra3zoB. 3aKOH COXPAHEHUSI SHEPIUU B
JTWHAMMKE KUJIKOCTH U Ta3a.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpaIICHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACUET CUJT YIIPYTOCTH.

N3yyeHue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIOAaab OMOPHI.

Tema 4. 3axonwl coxpanenus 6 mMexanuke.



HNmMnysibc MaTepuanbHOM TOYKHU, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Mace
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

WMmyJibC CHIIBI M1 N3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBieHne o coxpaHEeHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MaJoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
pecTaBiIeHUE PadOThI CHIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

IloreHuManbHBlE W HENOTEHUMANbHbIE Cuibl. [loTeHnumanbHas >Heprus.
[ToreHuunanbHast 3HEPTUs ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManpHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAaIMOHHOM mone. [loreHmumanpHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4EeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH U3MEHEHHUS U COXPAHEHHsI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyUM 17 WICAUIBHOM KUJIKOCTHM KaK CIIEJICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTHYECKUE ITPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

N3mepeHre MOITHOCTH CHJIBI.

W3MeHeHune 3Hepruu Tela MPU COBEPILIEHUU PadOTHI.

B3auMHbIe mpeBpamieHUs KUHETUYECKOM W IOTEHLMAJIBbHOW JHEPIrUi IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruH Mpu CBOOOIHOM Ma/ICHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHne nMmyJibca Telia o TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENTH 3JEKTPOMOOUIIST U MOIIHOCTHU
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHUJIBL.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJACUCTBUM.



M3mepeHrne KHHETUYECKON SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUSI TOTCHIMAIIBHON 3HEPTUU MPYKUHBI ¢ PAOOTOM CHJIBI
TpPEHUSL.

Omnpenenenne padOThl CWIIBI TPEHUS NPU JBWKEHUM Teja MO0 HAKJIOHHOM
IJIOCKOCTH.

Pasznea 3. MosekyaspHas (pu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

[IpenmMer u 3amaun  MojekyJsipHO-KuHeTHueckod Teopun (MKT) wu
TEPMOJIUHAMUKHU.

OkcniepuMeHTasbHbIe  AokazaTenbcTBa MKT. OcHOBHbIE  MOJIOKEHUS

MoJieKysipHo-kuHeTnueckoil teopun (MKT), wux omnbiTHOe 000CHOBaHUE.
Hudbdysus. bpoyHoBckoe aBuxkeHHE. XapakTep JBWKEHHUS U B3aUMOJCHCTBUSA
qacTUl] BemecTBa. MoJenn CTpPOEHHUs Ta30B, JKUIAKOCTEH M TBEPABIX TEJI M
OoOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTHX Mojeie. Macca u paszMmepsl
Moseky (atomoB). KonnuectBo BemectBa. [loctosiHHas ABorajipo.

TennoBoe paBHOBecue. Temmeparypa U crnocoObl €€ u3mepenus. lllkana
temneparyp lLlenbcus. AOcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETHYECKOW SHEPTUH TEIJIOBOTO JIB>KEHHSI YaCTHULL BEILIECTBA.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHLBI
rasza IBHKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon dansToHa. M3omporieccsl B
UJCabHOM Tra3e C I[OCTOSHHBIM KOJMYECTBOM BewllecTBa. ['paduueckoe
IIPEICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p MEXAYy HOABICHHEM M CPEIHEW KMHETUYECKOW SHEPruUed MOCTYNAaTENbHOTO
TEIJIOBOTO  JIBMJKEHHS MOJIEKYJI UACAIBHOIO Tra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOPUM HUACAIBHOro rasa). JlaBineHue rasa. 3akoH

anbToHa.
CBs13b a0COJIFOTHOM TEeMIIEpaTyphbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpeTHEN

KUHETUYECKOU YHEPTUEH MOCTYNATEIBLHOTO TEMJIOBOTO JABUKEHUA €€ YaCTHLI.
TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUaJIOB.
Hemoncmpayuu.
Mojenu 1BUKEHHUS YaCTHI] BEIECTBA.
Monenb 6pOyHOBCKOTO ABUKECHUS.
Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.
Judbdysus sxuakocTen.
Mogaens onbita IlTepHa.
[TpuTskeHrEe MOJIEKY .
Mogenu KpuCTaINIMYECKUX PEUIETOK.



Habnronenue u vcciie1oBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanne 1mporecca YCTAHOBJIEHMS TEIUIOBOTO PABHOBECUS IPHU
TEII000MEHEe MEXKTy Topsiueid U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOTO Mpolecca (PEeKOMEHIOBAaHO HCIOJIb30BaHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUM JJid
TEPMOAMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEJIHHE 3HAYEHHUSI BEJIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hawanmo TtepmoauHaMuku. (CamMOnpOW3BOJIBHAA — peEJIaKCALUs
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPaBHEHMI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXX€HUE ISl BHYTPEHHEW SHEPIUH.
VY cCil0BUSL IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHUEHTPALMs YaCTHUL], BBICOKHE
TeMIeparypol. BolpaxkeHue 171 BHyTPEHHEN SHEPTrUUA OJJTHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckre u HECTaTHUECKUE ITPOLECCHI.

DnemenTapHas pabota B TepMOoAMHAMUKe. Beraucienrue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  W3MEHEHUsT  BHYTPEHHEH  BHEpIruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuus,
TEILIONIPOBOJIHOCTbD, U3JIy4YECHHUE.

KommuecTtBo TtemnoTel. TemmioéMKOCTh Tena. YAenbHas W MOJISIpHAs
TEIUTIOEMKOCTH BellecTBa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
tormBa. Pacuér koiauuecTBa TEIUIOTHI mpu  Temionepenadye. I[lonstue o0
aauabaTHOM TIpoliecce.

[lepBbiii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsis »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEPMOJMHAMHUKM [UJII PABHOBECHBIX IIPOILIECCOB: YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIAUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

BuyTtpennsiss aHeprusi. Pabora u Temonepenaya Kak CrocoObl M3MEHEHUS
BHYTpEHHEH 3Heprun. AnnadaTHbIi npolecc.



BTtopoii 3aKkOH TEpPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpPeIaTh TEIUIOTY OT 00JIee XOJIOJHOTO Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh MPUPOIHBIX MPOIIECCOB.

[TpunHIUIBI IecTBUS TEIIOBBIX MaruH. KIT/I.

MakcumansHoe 3Hauenue KII/I. Huka Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH Cpe/Ibl.
TexHuyeckue yCTpPOMCTBA U TEXHOJOTHMYECKHWE MPOLECCHl:  XOJOAWIbHUK,
KOHJIUIIMOHEp, AU3EIbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJYYEHHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AUSA «TEIUJIOBBIX» OTXOJOB C
WCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTraHNYECKOTO TOTLTMBA JIJIS
BBIPAOOTKH  «TEIUIOBOM» M DIIEKTPOAHEPTUU. DKOJOTHMYECKUE TPOOIEMbI
TEIUIOPHEPTETUKH.

Jemoncmpayuu.

N3MeHeHne TeMiepaTypsl Py aiuadaTUdeCKOM pACIIUPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanne aqnabaTHOro npouecca.

KomrmbroTepHble MOAEIH TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3mepenue yaenpbHOU TENI0EMKOCTH.

HccnenoBanue mpouecca OCTHIBAaHUS BELIECTBA.

HccnenoBanue aqnadbaTHOro npouecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUU MENKMOJEKYJISIPHOTO B3aUMOACHUCTBUSA U
TEMIIEPATyPbl KUTIEHUS! KUJIKOCTEN.

Tema 3. Azpecammnibie cocmoanus eeuyecmea. Pazoevie nepexoowl.

ArperaTtHble cocTosiHUA BellecTBa. PazoBwie niepexoibl. [lapoobpazoBanue u
KoHJeHcanus. Mcnapenue u kuneHue. Y aenbHas TemoTa napooopa3oBaHusl.

Hacepiliennble ¥ HeHachlleHHbIe Mapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W JABJICHUS HACBILIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH
0T 00bEMa HACKIIIIEHHOTO Tapa. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrannmmueckue u amopubie Tema. AHA30TPONHS CBOWCTB
kpuctauioB. [lmaBneHne W Kpucrtaimnsauus. YJIelibHAsg TEIUIOTa ILIABJICHUS.
CyOmumariusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii. Mopaenb cTpoeHusl TBEpAbIX Tel. Mexaunuueckue
ceolcmea meepovix mei.



TennoBoe pacumMpeHne XKUAKOCTeH M TBEPABIX Tel, 00bEMHOE U JTUHEIHOE
pacimperne. AHTapMOHHM3M TEIUTOBBIX KOJICOaHH YaCTHI BEIIECTBA KaK MPUIMHA
TEIJIOBOTO pacIIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEpTHH B (Pa30BbIX MEPEX0JIaAX.

VYpaBHeHuUe TerIoBoro OaaaHca.

[ToBepxHocTHOE HaTskeHHE. Koad(duimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanwmnsphsie siBnenus. J{aBieHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyiia Jlarutaca. Mojienb CTpOEHUS )KUIKOCTEM.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TemmoBoe pacmpeHue.

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JIaBIICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CwmaunBaHue.

Kanumisipasie aBiIeHUS.

Mopnenu HEHBIOTOHOBCKOW KUJKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunbr negopmanuii.

Hab6monenne mansix aedopMariuid.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBJIEHUS JIb/A.

N3ydyeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa W OILIEHKa MacChl MapoB B
ITOMEILECHNH.

N3mepenne ko3 duiirieHTa MOBEpXHOCTHOTO HATSXKCHMUS.

N3mepenue monyns FOHra.

WccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3wHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaMuKaA.

Tema 1. Inekmpuueckoe no.ie.

[IpenMet u 3aaun NEKTPOAUHAMUKHU. DJIEKTPU3ALMS TN U €€ MPOSBICHHUS.
Onektpuueckuid 3apsan. JlBa Buga dieKTpUYeCKHX 3apsanoB. [IpoBomHuKH,
JBJIEKTPUKU U MOJYIPOBOJAHUKUA. DJIEMEHTAPHBIM 3IEKTPUUECKUN 3apsii. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsaa. DIEKTPUUECKOE B3aUMO/ICHCTBHE.



BsaumopaeiictBue 3apsaoB. Todyeunsle 3apsaasl. 3akoH KynoHa.

Onextpuyeckoe noje. Ero geiictBue Ha 3JIEKTPUYECKHUE 3apsiibl.

Hampsok€éHHocTh  anekTpuueckoro  nosisa.  [IpoOHeiid  3apsa.  Jluauwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHuumanpHas »HEprus 3apsjga B AJIEKTPOCTaTUYECKOM IOJIE.
[ToTenman snekTpocraTnyeckoro noiid. CBsi3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMAJIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHLIMT CynepNO3ULUN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMEpHO 3apsbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOro no 00béMy Imiapa. Ilome paBHOMEpPHO 3apsHKEHHOU
OecKOHEYHOM MIOCKOCTU. KapTuHbl JMHMA HanpsOKEHHOCTM 3TUX TOJIEH |
HKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEH.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PAaBHOBECHUS 3apsI/IOB.

JIMDNEeKTpUKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTb BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJICHCATOopA.

[TapannensHOE coequHeHue KOHAeHcaTopoB. [lociienoBaTenbHOE COeAMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpa. JHEPTHs dJIEKTPUIECKOTO TOJIS.

JIBrKeHue 3apsyKEHHON YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHUYecKHe YCTpOMCTBA M TEXHOJIOTMYECKUE MIPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIeHCcaTophbl, TeHeparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aAPSIKEHHBIX LIAPUKOB.

DNEeKTpUYECKOe MoJIe ABYX 3apsKEHHbBIX MIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM I10JIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOAHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOUIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsSHKEHHOTO0 KOHIEHCAaTopa.

3apszKa 1 pa3psaka KOHJIEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



OneHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HaOnronenue npeBpanieHus SHEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
W3JIy4YE€HUSI CBETOINO/A.

N3ydenne npoTekaHus TOKa B LIETH, COAEPKAIIE KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[UAJIOB (HampsKEeHUs ) npu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsaga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpudecKuii mok.

Cuiia toka. [TocTosIHHBINM TOK.

VYcnoBusl cymiecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOr0 TOKa. MCTOYHMKM
toka. Hammpsokenue U u DJ1C &.

3akoH OMa I y4acTKa LEMu.

DIEKTpUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO MPOBOJHMKA OT €ro JUIMHbI U IUIOIIAAW MONEPEYHOTIO CEUYCHMUS.
VY 1enbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapALICIBHOE, CMEIIAHHOE COEIUHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBi€HHBIX ekTpruueckux neneil. [Ipasuina Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xxoymns—JIeHna.

MOIIHOCT 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BbIACHSAEMas Ha
pe3ucTope.

DOJIC m BHYTpEHHEE COIPOTHUBIEHHME HCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOW (3aMKHYTOM) JJICKTPUYECKOW Iernmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHueE.

KonzgeHcarop B nienu noCcTOSSHHOTO TOKA.

TexHHYeCcKkre YCTpPOWCTBA M TEXHOJOTMYECKUE TMPOLECCHl: aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK JIEKTPUUECKON IHEPTHUH.

Hemoncmpauuu.

W3MepeHre CUilbl TOKa U HaIIPSKEHMUSL.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA OT HANPSHKEHUS 1L PE3UCTOPA,
JIaMIIbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJTOIIA TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIIEHUSI ITPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Tpsmoe nuzmepenue I/C. KopoTkoe 3amMbIikaHuE raJIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJIEHUS.

Crioco0bI coemnHeHNUss UICTOYHUKOB Toka, JJ1C GaTapeil.

HccnepoBanne pa3HOCTH MOTEHUHAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CWJIBI TOKA B IIEMU.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccenenoBanre CMEMIAaHHOTO COCIMHEHMS PE3UCTOPOB.

N3mepenune yaenpHoro COnpoTUBIICHUS POBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKA OT HANPSOKEHHUS IS JIAMIIBI
HaKaJIUBaHMUS.

VYBenuueHnue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO CONPOTUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd J/]C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTU MOTECHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHUJIbI TOKA B ICTIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTA MCTOYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DJIEKTpUYECKAasT  MPOBOAMMOCTh  PA3JIMYHBIX  BEHIECTB.  JJIEKTPOHHAA
MMPOBOJIUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTH COMNPOTHUBJICHHUS METAILIOB OT
temmeparypbl. CBEpXIIPOBOAUMOCTh. DIIEKTPOIIU3

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomynmpOBOAHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUIT TOK B 3JIEKTPOJIMTAX. DIEKTPOJUTHYECKAsT JUCCOLMALIUS.
Onektponus. 3akoHbl Dapajes s AIEKTPOIH3a.

DNeKTpUUecKUui TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1mazma.

TexHuyeckue yCTpPOWCTBA M NPAKTHYECKOE IMPUMEHEHHUE: Tra30pas3psaHbIe
JIAMIIbl, DJIEKTPOHHO-Ty4eBass TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOp, (OTOAMOMA, CBETOAUOJ, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl AnekTponn3a Papajes.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.

CpaBHeHHME MPOBOJIUMOCTH METAJJIOB ¥ TTOTYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIMO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HabGmronenne ammekTpoimsa.

N3mepenue 3apsaa OQHOBAIEHTHOIO UOHA.



HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TeMIepaTyphbl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

DU3NYEeCKUN NPAKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOTFOTHBIC U OTHOCHUTEJIBHBIC MTOTPEITHOCTH U3MEPCHUHN (PU3NUECKUX BEITUYHH.
OueHka rpaHul] NOTPEMIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUEHHUECKUH  HIKCICPUMEHT,
7ab0paTopHbIE PaOOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYUIIECTBIISIETCS C YUYETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmnole noHAmMUA, C6A3AHHbBIE C USYUCHUEM MEMO008 HAYUHOZ0
NO3HAHUA: SBJIICHUE, HAay4yHbId (DaKT, rumotesa, (u3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHsl.

Mamemamuxka: pelnieHUe CUCTEMbl ypaBHeHUW. JIuHelHas ¢QyHKUMS,
napabosa, rurepbona, ux rpaduku U cBocTBa. TpuroHoMerpudeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 MX MPOEKIINU HA OCH KOOPJIUHAT, CJIOKEHNUE BEKTOPOB.

buonozua: mexanuueckoe JABUKEHUE B KUBOW npupone, auddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAaroUIell cpeisl,
yTHWIM3aIus OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKEHUE Y KAlTMJUISIPHBIC SIBJIEHHS B IPUPOJIE,
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumusa: NUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHUE AaTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJyYeHHUE HaHOMAaTEepHUaJlOB, TEIIOBbIE
CBOMCTBA TBEPABIX TN, KUIAKOCTEU U ra30B, )KUAKAE KPUCTAIUIbI, FIEKTPUUECKUE
CBOMCTBAa METAJJIOB, AJIEKTPOJIUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpagpua: BnaxxHocTh BO3ayXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHH3MOB,
YYET CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTATHYECKUE KOHCTPYKIIHUH
(KpOHIITENH, pemeéryaTble KOHCTPYKIMHK), MCHOJIb30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET M JPYTHUE), ABUTATE]Ib BHYTPEHHETO



cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBLHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJy4YEHUs COBPEMEHHBIX MAaTE€PHUAIOB, B TOM YHUCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3opas3psiIHbIE JTAMIIbI, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'alIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noJe.

B3anmonencTBue TOCTOSHHBIX MAarHUTOB W INPOBOJHHUKOB C TOKOM.
MarnutHoe mone. Bexrop marHuTHOM wuHAYKUMH. [IpuHIMD cyneprno3unuu
MAarHUTHBIX NIOJIeH. JINHUY MarHUTHOU MHIYKLMH.

MarauTHoe 1oJie IpOBOAHUKA C TOKOM (MPSMOIO IMPOBOJHUKA, KATYIIKU U
KpyTrOoBOro BHTKa). JleliCTBME MarHMTHOrO TMOJs Ha MPOBOJAHUK C TOKOM U
JBHKYILYIOCS 3apsDKEHHYIO yacTuily. OneIT Opcrena.

Cuna Amriepa, e€ HarpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYyJIb. [[BH)KEHHE 3apsHKEHHON YaCTULBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarnuTtHOe none B BemecTBe. @eppOMArHeTHKY, MTapa- U AUaMarHEeTHUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: IIPUMEHEHHE
IIOCTOSIHHBIX MarHuTOB, JJIIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOIBUraTENb SIKOOU, YCKOPUTENIHU 3JIEMEHTAPHBIX YaCTHUL.

Jemoncmpayuu.

Kaptuna nuHMA  WMHAYKOMM ~ MarHATHOTO — IOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIUH MOJIA IJTMHHOTO MPSIMOT0 TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevicTtre cuibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

Habmoienue nBH>KeHUs MyyKa JIEKTPOHOB B MAarHUTHOM TOJI€.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPHUTEIBHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre MarHUTHOTO OS] TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

HccnenoBanne neCTBUSI MOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amrepa.

N3yuyeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHyKLIIMA Ha OCHOBE U3MEPEHUS CUIIbI AMITepa.



Tema 5. Inexkmpomaznumnan uHOYKYu.

SIBeHne AnEeKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
uaaykiuu. OJIC uHAayKuuu. 3aKOoH AIEKTpOMarHUTHOM uHAykKiuu Dapanes.
Buxpeoe asnekrpuueckoe mosie. Toxku Dyko. SBiIeHHME BIEKTPOMAarHUTHOM
WHIYKIUHU. 3aKOH 3JEKTPOMAarHuTHOM MHAYKIUH. DJ(C MHAYKINH B JBHKYIIUXCS
MPOBOJHUKAX.

OJC uHAYKUUM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[TpaBuno Jlenna.

NunyktuBHOCTh. KaTymika WHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKA.
SBnenne camonnaykunu. 3J1C caMOMHIYKIUN.

DHEprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEKTPOMArHUTHOE TOJIE€. DHEPrus 3JIEKTPOMATHUTHOTO MOJisA. MarHuTHbIE
CBOMCTBA BelleCTBa. BUXpeBoe 3IeKTpUIecKoe MoJie.

TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKUE MPOIECChl: MHAYKIMOHHAS
Meyb, COJICHOU/I, 3alllUTa OT JEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM HUHTYKIIWU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO TIOTOKA.

IIpaBuo Jlenua.

[Tamenre MarauTa B aJlOMUHHAEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTHM M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHYKIIAH.

OrnpeneneHne HHIYKIUU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue siBICHUS CAMOUHAYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrtema. CBoOOIHEIE KOIcOaHM.

Mexannueckue KojeOaHUs W BOJHBI. AMIUIMTYJA, TEpUOJ, YacToTa, (aza
kosebanwuii. [IpeBpareHust sHEPTruM MPH KOJICOAHUSIX.

["apmonunyeckue konebOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OTHCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUSI MEXaHWYECKOW 3Hepruu). BeiBoj



JTUHAMAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUN U3 UX DHEPTreTUYECKOTrO U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amvrmutyga u ¢aza xonebanuil. CBsi3b aMIUTUTYbI KOJ€OAHUN HMCXOIHOM
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepron u 4actora kojeOanuid. Ilepwon ManabiX CBOOOJHBIX KOJICOAHUMA
MaTEeMaTUYeCKOro MasTHHKA. llepuos CcBOOOAHBIX KOJICOAHWN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux kKoiebanusx. BeiHy)aeHHbIe Konebanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOaHUSI.

[Tonepeunble W MNPOAOJIBHBIE BOJIHBI. JHEprusi BOJHBL. WMHTepdepenuus u
nudpakiys BOJH. 3ByKOBBIE BOJHBI.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHE MPOLIECCHI: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEPUOJIa MAJIbIX KOJIeOaHUl rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KojeOaHuid U 3aBUCUMOCTH TIepruoaa CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCUBHOM TMPYKHHE C IEJbIO
dbopmupoBaHUs NMPEACTaBICHUI 00 UACATbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUIA.

Hab6mronenue pe3onanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepenne mnepuoga CBOOOTHBIX KOJICOAHWH HUTSAHOTO W TMPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB IBUKEHUS TeJIa B XOJIe KOJeOaHU Ha yIIpyroM MojBece.

N3ydenne NBUAKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPYKMHHOM MAasTHHUKE.

UccnenoBanrie yObIBaHMS aMILTUTYAbI 3aTyXarOIIUX KOJICOAHU.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUIM.

Tema 2. InekmpomacHumubsle KO1eOAHUA.

OnextpomarautHeie kosieOanusa. Konebarenbnbiii  koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJICOAHUS B MICATILHOM KojebaTtenbHOM KoHType. Dopmyna
Tomcona. CBsi3b aMIUTMTYIBI 3apsijia KOHJIEHCATOpa C aMIUIUTYJAOM CHUJIBI TOKa B
KoJie0aTeIbHOM KOHTYpE.

3aK0H COXpaHEHUS YHEPTUH B UACAUTHHOM KOJeOaTeIbHOM KOHTYPE.



3aTyxaronme 3JIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxeHHbIE
AIIEKTPOMArHuTHBIE Kojiebanus. Pe3oHaHc.

[lepemenHbIi TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE W
NEHCTBYIOIIEE 3HAUEHHWE CHWJIBI TOKAa W HANpsOHKEHWs MpH pa3indHou (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BpeMeHH. KoHJeHcaTop M Karynika B LENU
IIEPEMEHHOTO TOKA.

CHHyCcOMIAIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NIM CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Wneanbupiii Tpanchopmartop. IlponsBoiacTBo, mepengadya MU MOTpeOIEHUE
AIIEKTPUYECKON SHEPTUH. DIIEMEHTAapHAask Teopus TpaHchopmaTopa.

OKOJIOTUYECKHE PHUCKU TIpU TPOU3BOACTBE IIEKTpodHEprun. KympTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUYECKUE IPOLIECCHI: JIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU JJIEKTpONEepeaay.

Jemoncmpayuu.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyKIeHHbIE CHHYCOMIaIbHbIE KOJICOaHMUSL.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWUU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoiicTBO U MIPUHIUTT ACUCTBUS TpaHCHOopMaTopa.

Mopens TMHUYN DIEKTPONEPEAAUH.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3yuenne tpanchopmaropa.

HccenenoBanne IMEpEeMEHHOIO TOKA 4Yepe3 IOCIEAOBATEIbHO COCAMHEHHBIC
KOHJICHCATOP, KATYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO PE30HaHCa.

HccnenoBanrie paboThl MCTOYHUKOB CBETA B LM MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMAHUNIHbBLE G0JIHDI.

MexaHu4eckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsle wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHMS W JJIMHA BOJIHBI.



CBolicTBa MEXaHWYECKHUX BOJIH: OTpPaXCHHE, MpEJOMJICHUE, WHTEephEpEeHIUs |
T paxius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoOBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPELBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnasi oprieHTaIs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuyecknue yCTpOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMArHOCTHKA B TEXHUKE U MEJUIIUHE.

Jemoncmpayuu.

OOpa3oBaHuE U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHHUH.

HabGnrogenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenune nuatephepeHunn u 1uppakiny MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHUE.

HabGmronenue cBsi3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3ITyICHUM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

['eomerpuueckas onruka. IIpsmMonnHENHOE pacHpoCTpaHEHUE CBETa B
ogHOpoAHOU cpexe. JIyu cBera. ToueuHbIi HICTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npejaomiieHusi. OTHOCUTENbHBIN MOKa3aTelb npesoMiieHus. [1ocToSHCTBO 4acTOThI



CBETA M COOTHOLIEHHE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon myueit B mpusme. [ucnepcus cera. CIOXHBIM cOCTaB O€IOro CBeTa.
IIBer.

[lonHOEe BHyTpeHHeE oTpaxeHue. [IpenenbHblil yroyl MoJIHOr0 BHYTPEHHETO
OTPaKECHMUS.

CoOuparorie ¥ pacceuBaroniyue JUH3BL. ToHkas nmH3a. DOKycHOE
paccTosTHUE U ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTosiHus TOHKOM cdepruyeckod JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIHHOIO
MOKA3aTes MPETOMIICHUSL.

@opmyJiia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEIIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIABHOU
ontuuecko ocu. IlocTpoeHune wH300paKeHUI TOYKM M OTpe3Ka MpsSMON B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuueckue npubopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BomnoBas ontuka. BoaHoBbIe cBolicTBa cBeta. MHTepdepeHmus cBeTa.
KorepeHTHble UCTOYHUKH. Y CIOBUSI HAONIONCHUS MaKCUMyMOB U MUHHUMYMOB B
UHTEP(PEPEHIITMOHHON KapTUHE OT JABYX KOTEPEHTHBIX HCTOYHHMKOB. I[Ipumepsl
KJIACCUYECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOMIOACHUS
IJIAaBHBIX ~MAaKCMMyMOB IIpM NAaJA€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonspuzanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHME ITPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTUKHU, BOJIOKOHHAs ONTHKA, JaudpakimoHHas pemérka. [IpakTuueckoe
MIPUMEHEHUE DIEKTPOMATHUTHBIX U3JTyUYCHUH.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeaomMiIeHUs CBETA.

Habroienue noaHoro BHyTPEHHETo OTpakeHusl. Moiesib CBETOBO/IA.

HccnemoBanne XxXoAa CBETOBBIX ITyYKOB 4YeEpe3  IUIOCKOMApaJUIEIIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronerne natepdepeHIIny CBeTa.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.



Hab6mronenune nudpaxium ceera.

Nzydenne 1udppakimOHHON PEIIETKH.

Habmonenue nudpakiimoHHOTO CIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOJISIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3MepeHne nokazaress npesioMJIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne pOKyCHOTrO pacCTOSIHHS pacCENBAOIINX JIMH3.

[TomyyeHnue n300paxeHusi B CUCTEME U3 INIOCKOTO 3epKaJia U JIUH3BI.

[Tosryuenue n300paxkeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmronenue nudpaxiuu, nHTEp(EpEeHINN U TOJIAPU3ALH CBETA.

N3yuyeHue noyisipu3anuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yuenue nHTEpPEPEeHIINH JIA3€pPHOTO U3ITyUYECHHS HA IBYX ILIETSAX.

Hab6mronenue nucnepcun.

Habmroienue u nccienoBanue Au(ppakinoOHHOTO CIEKTpa.

N3Mepenue IaMHbI CBETOBOU BOJIHBI.

[Tony4yeHue cnekTpa U3Iy4YEHHUS! CBETOAMO/A MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

I'panuubl  IIPUMEHMMOCTH  KJIaccuyeckod  MexaHuku.  [loctynatsel
CHeUalbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpAIIECHUE JJINHBI.

NHBapuaHTHOCT, MOAYJSL CKOPOCTHM CcBeTa B Bakyyme. [lpuHuun
OTHOCHUTENBHOCTH DUHIITENHA. [[pocmpancmeo u epems 6 cneyuaibHou meopuu
OMHOCUMENLHOCU.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPrus
MIOKOSI.

TexHruecKue yCTpOWCTBA M TEXHOJIOTMUECKHE TMPOIECChl: CIYyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.

YyeHn4eckuil IKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTUKYM.

Onpenenenne WMIyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTwil (10
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).



Paznen 7. KBanToBasi ¢pusuka.
Tema 1. KopnycKynapno-601108601i 0yanusm.

[TpenmMet u 3a1auu KBaHTOBOU (hr3uKu. TermoBoe u3myueHue.
PaBHOBECHOE TEIIOBOE M3IIyuYeHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO TEna).

3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUsi U UMITYJIbC (POTOHA.

®orordpdext. OnpiTel A. I'. CroneroBa. 3akonsl hoTodPdekrra. YpaBHeHHEe
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YACTHOCTH, [aBJIICHWE CBEeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKkawllyo mnoBepxHocTh). Ombitel II. H.
Jlebenesa u C.M. BaBumnoga.

BosnoBeie cBoiicTBa yactull. Bonnsl ae bpoitns. ['mnoresa JI. ne bpoiins o
BOJTHOBBIX CBOMcCTBax 4acTtull. JlmuHa BomHbl Ae bpoins u pasmepsl obnactu
JIOKalu3aluy  ABWXKYylIleHcs vacTullbl. KopmycKyasipHO-BOJTHOBOM  Jyaliv3M.
Judpakius >7eKTPOHOB HAa KpUCTaJUIaXx.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHn4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenne nocrossHaoi [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHUsi aroMma. I[lnmaHerapHas monenb aroMa
Pezepdopna.

Mogenu crpoenusi atroma. OO0BsICHEHUE JTUHEWUYATOro CHEKTpa BOAOpOAa Ha
OoCHOBe KBaHTOBbIX mnoctynatoB H. bopa. Iloctymarer bopa. M3zmyuyeHue u
MorJIoIIeHe (POTOHOB MPH MEPEX0/i€ aTOMa C OJTHOT'O YPOBHS SHEPIUU Ha APYTOil.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUM aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JiIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HaOGmronenue mmHeYaToro crekTpa.

HccnenoBanre CreKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U M3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Dusuka amomMHo20 A0Pa U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens siapa ['eiizenOepra—lBanenko. 3apsina siapa. MaccoBoe
yucio sapa. M3oromnsl. CocTaB U CTpPOCHUE aTOMHOTO SIpa.

PanunoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN OeTa-
pacran. ['amma-n3inydyeHue.

3aKOH paJMOAKTUBHOTO pacrnana. PaguoakTUBHBIE HM30TONBI B IMPHUPOJIE.
CBoiiCTBa MOHHU3UPYIOUIETO HM3Iy4YCHHs. BIusHUE paIMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBenHblil poH nzinydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sfipe. SAnepHbie cuibl. Jlepext Maccol siapa.

Snepubie peakiuu. [lenenue u cuntes saep. Llennas peakuus neneHus saep.
Anepnas oHepretuka. SnepHsie  peakTopbl. [IpoGiembl  ympaBiseMoOro
TEPMOSIIEPHOTO  CHUHTE3a. OJKOJIOTMYECKHWE  aCIEKThl  Pa3BUTHUS  SICPHOU
SHEPreTUKHU. DHEPTHsl CBA3U fAJIpa.

MeTtonbl perucTpaiuy U UCCIAEAOBAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEeHTaJIbHbIE B3aUMOJICCTBHUSL. DneMeHTapHbIe YaCTULBI.

OyHaaMeHTaIbHbIE B3aUMOICHCTBY. Yckopumenu snemenmapHulx yacmuy,.
bapuonsl, Me30HbI U JentoHbl. [IpencraBienne o CraHAapTHOW MOJEIHH.

KBapk-ritooHHass MOJIEIb aIpOHOB.

@uzuka 3a npeaenamu CrangapTHoil Mojenu. TéMHas Marepus U TEMHas
DHEPIusl.

EauHcTBO Qu3nyeckoil KapTUHBI MUPA.

TexHuyeckne yCTpoMCcTBa U TEXHOJOTHYECKUE TIPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, nPAKmMuKym.

HccnenoBanrie TpEKOB YacTHIL (110 TOTOBLIM (OoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yuenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.



[IpuMeHUMOCTh 3aKOHOB (M3HKHU 711 OOBSICHEHHS MPHUPOABI KOCMHUYECKUX
O00BEKTOB. DTambl pa3BUTUSA acTpoHOMHH. [IpuKiIagHOE W MHUPOBO33PEHUYECKOE
3HaUYCHUE AacTpOHOMHH. [IpUMEHMMOCTh 3aKOHOB (HU3UKU [IsI OOBSICHEHUS
IPUPOABI KOCMUYECKHX 0OBEKTOB.

Metonpl aCTpOHOMHMYECKHX HcclieoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpHAsi aCTPOHOMUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapakTepuctuku. Kinaccuduxanus 3se3n. Juarpamma
«CIEKTPaJIbHbIA KJIACC — CBETUMOCTH». 3BE3/bI TJIABHOW MOCIEA0BATEIBHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTb» I 3BE3] TJIABHOM IMOCIEA0BATEIBbHOCTH.
BuyTtpennee crpoenue 3BE311. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOKICHUN U
spororuu CoJHIIA U 3BE3]1. DTaIbl )KU3HU 3BE3I.

Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenune m aBmxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

[IpocTpancTBEeHHO-BpeMEHHbIE  MacmTabbl  HabmomaeMolt  BceneHHOM.
[IpencraBnenue 06 3Bosounu BeenenHol. Temnas mamepus u memMHas 3Hep2usl.
Bcenennas. Pacumpenne Bcenennoi. 3axkon XaO06mna. PaszOeranue ranakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwooenus.

HaGmronenus 3BE3nHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro mMoJymapuss U SpKHe
3BE3ILI.

HaGmonenuss B Teneckon JIyHbl, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaAKTHKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHUN (PU3MUYECKUX BEJIUYMH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TPOBEPKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,



OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYMY).

Oo6o01maromiee NOBTOPEHUE.

O0o001IeHne U cucTeMaTH3alusl CoAepkKaHUs pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3MKa U TEPMOJUHAMUKA», «DIEKTpoAuHaAMUKay, «Konebanus
U BOJHB», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
buznka», «IEeMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Ponp ¢u3ukm M acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOM HayyHOW KapTHMHE MUpPA, 3HAYEHHE ONUCATEIbHOMH,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
(bu3nueckoil Teopuu, poisib (U3NUIECKON Teoprur B (POPMHUPOBAHUU MPEICTABICHUI
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE.

Me:xnpeameTHbie CBSI3H.

N3yuenue kypca ¢usuku yrayOonéHHoro ypoBHs B 11 knmacce
OCYUIECTBIISIETCS C YUETOM COJIEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHO20
nO3HaHuA: ABICHHE, HAay4HbId (DaKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,
TeopUs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pEUICHUE CUCTEMBI YypaBHEHUW. TpUTOHOMETpUYECKHUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOpHl M HUX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (QyHKUMUA. [Ipu3Haku mNomOOHSI TPEYroJIbHUKOB,
oTpejieIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bEMa Tell.

Buonozua: >nexktpuueckue SBJICHHUS B JKUBOM mpupojie, KosieOaTelbHbIE
JIBWKEHUS B SKMBOM TNPUPONE, OSKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPY’Kalollel  cpeasbl,
yIbTPa3BYyKOBasl JMArHOCTMKAa B MEJIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMUECKOM PpEIIETKH, CHEKTpalbHBIN
aHaJu3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTrop NEPEMEHHOro TOKa, MHAYKLMOHHAs IEdb,



JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, tenepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTHKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
IIPUEMHUKH, sAJI€pHAst DHEPIeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS YyuyeOHOro mpeaMera «Duznkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, PaCUIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOT0 O0IIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aMMOJEUCTBOBATbH C  COLMAJIbHBIMM  HMHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYallMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

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



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYy»XKalolled cpeie Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, 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

Ilo3HaBaTe/ibHbIE YHUBEPCAJLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMATPHUBAEMbIX
bU3HYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LENSAM, OLIEHUBATh PUCKU MOCIIECICTBUAN €S TEIBHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3JINYHbIX METOOB [TO3HAHUS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITH IPUYUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETb MEPEHOCUTh 3HAHMS 1O (U3MKE B MPAKTUYECKYIO 0O0JacTb
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJY4YEHUS HUHPOPMALMHU (PU3UUECKOrO 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 KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

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:



OCYIIECTBIISATh OOIIEHWE Ha YpokaXx GU3UKH W BO BHE-YpPOUHOU
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
VH/IMBU1yaJIbHON paboThI;

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

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeeniaTh pojid ¢ y4ETOM MHEHUI 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,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

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

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYILECTBJIATh  ITO3HABATENIBHYIO J€ATEIbHOCTh 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 BO3MOXKHOCTEU U MPEANOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISIM;

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 PHUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIMOCOOHOCTH aManTUPOBATHCS 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 TOHHMMATh AMOIIMOHAILHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC U
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, POJib U MECTO (M3UKU B COBPEMEHHON HAay4YHOU KapTHHE MUPA,
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 MOJENed (Quanyeckux Ten u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amumess Uit CKOPOCTH M TepeMelieHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHUSI paBHOBECHS TBEPAOrO Teia), MPU OTOM UCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOMU
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH JIxoyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTEHUUAJIbHASI DSHEPrus, KHUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
SHEprus ynpyroi gedopmaruu MOpPYyKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaNpsHKEHHOCTh TOJISI TOYEYHOTO 3apsia WM 3apsyKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE y4yacTKa LENU C IOCIENOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nu(dy3us, ucrmapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
Ipyro C  HWCHOJIB30BAHHEM  IPSAMBIX  H3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpapUKOB € Y4YETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCIIEOBATEIbCKOM M IPOEKTHOW 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,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ OMOPOIl Ha U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYyKH, B OOBSCHEHUE IMPOIIECCOB OKPYAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MacHOCTH, MPE/ICTABICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUSI 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  MOJIy4YaeMyl0  HHQOpPMAIMI0O W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MUCCIIEIOBATENLCKUX 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 TPYMIIBI B PEUICHHE paccCMaTprUBaeMOil MpoOIeMbl;

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

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHUATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Ysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM 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
doToapdexra, mnepBbld W BTOPOM mocTydarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMNpPsHKEHHOCTD AJIEKTPUYECKOTO MOJISL, MOTEHINAT 3JIEKTPOCTATHUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIYJIbC, TOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASI UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHITHs
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTPENENATh HAMpaBJICHUE HWHAYKIMM MarHUTHOTO MOJIsI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a ¢ OOBSACHEHUS (U3UYECKUX IMPOIECCOB,
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, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTH



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

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBAaTh aOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJlyuYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce MpPeaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C HCIOJIb30BAaHUEM
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 TOCTYJIaThl (PU3NUYECKUX TEOpUi
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHHUs 3HaHUM U3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
1 (pU3UYECKUe SIBJICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, 4 TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHIKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIY4YaeMyl0  HMHQOpMAlMI0 W OLICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBISATE MOTUBALMIO K Oyaymied npohecCUuOHAIBHON AESITENbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPO/IBI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO TEna 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MePeXoIbl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpruYecKoe 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
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




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. JIEKTPOANHAMUKA
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
24 Orntuka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

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

4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazneny 12
Paszea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyeckuil MpakTUKyM 16 16
Hroro mo pazneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' JEeSTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoaensie — Ipaxriieckue fI[Sy‘IEHPIH :)Iﬁl?al;OBaTeJIbele
padoThI padoThI pecypenI

®dusnka — pyHIaMeHTallbHas HayKa O 1

npupojie

HayuHplil MeTO IO3HAHUS U METOIbI 1

uccieI0BaHusl (PU3UYECKUX SIBIECHUIN

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

IKCIIEPUMEHT B (PU3UKE

CrniocoObl u3mepeHus: pU3NUECKUX BEIINUYUH 1

AOGCo0THas M OTHOCUTENIbHAsS

HOTPEIIHOCTH U3MEpeHu pruznueckux 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢bu3uKky B GOpMUPOBAHUU COBPEMEHHOU 1

HAy4YHOW KapTUHBI MHpa, B TPAKTUYECKON

JEATENBHOCTH JIIOJEH

Mexannueckoe aBmkeHne. CucreMa

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

nerxeHus. [Ipsimas u oOpaTHas 3a1aun

MEXAHUKHU

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1

MIPOEKIIMU Ha OCH KoopAuHaT. Tpaekropusi.




[Tepememienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onncanre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM yCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0Oo1HOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO MaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBmxeHue Tena, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxKeHue 1o
OKPYXHOCTH. YTJI0Bas U JMHEHHAsA
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
yCKOpEeHHue

KonTpomnpHas pabota mo Teme
"Kuuemartuka"

17

Ilepsiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTByromas cuia. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue Ten. Tpernitl 3akoH
Hrrotona

20 [Ipunnun cynepno3unuu cui. Pemienue
3a/1a4 Ha MpUMEeHeHne 3aKk0HOoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHHUS.

21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU MaccChl

99 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHre HeOSCHBIX TEI M MX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

24 Cuna ynpyroctu. 3akoH 'yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4ETOM CHJIbI COTPOTUBIIEHUSI CPE/IBI

26 HaBnenue. 'mapocratnueckoe AaBiIeHHE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarenbHOE U BpaIliaTeabHOE
JIBIKEHUE TBEPJIOTO Tella

98 MOMEHT CUJIBI OTHOCUTEILHO OCH
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teiy. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buabl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{[uHamuka.
Cratuka TBepaoro rena"

32

HNMnynec MaTepuabHOM TOUYKH, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CHUCTEMBI MaTepUaANIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPA Macc

33

NmMnynbsc cusbl 1 M13MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTnBHOE OBMKEHIE

34

35

MoMeHT UMITyJIbCa MaTepUaIbHOW TOUKH.
[IpencraBienue 0 COXpaHEHMM MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX MMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemerieHnu. ['papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIbL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHON TOUKH

38

39

[ToreHnnanbHbIE U HENOTEHIIUAIBHBIE
cuibl. [loteHnmanbsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMOTCHIMAJIBHBIX CHUJI C




W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYeCKOM SHEpIruun

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHeHnue bepHyum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXPAaHEHHUS B MEXaHUKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddys3usa. bpoyHOBCcKOE IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeN. XapaKkTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYJ (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TerioBoe paBHOBeCHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 Ypasaenue Menneneesa-Knaneiipona.
Pemenue 3anau

49 AOcomroTHas TeMriepaTypa. 3aKoH
HanproHna

50 M3onporneccel B UaeanbHOM ras3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencraBieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHeHue MKT

Pentenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW dHEPruei nocTynaTeabHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHL]

55

56

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbnas pabota nmo Teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBui uist T/ cuctemel.
Breninue v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/I cucTeMbl Kak CpeIHUE
3HAYCHMS BEJIUMYMH, OIMCHIBAIOIIUX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOgUHAMUKH.

Camonpoun3sBodnbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansHOTO rasa B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SJHEPrUu
Bripaxenue a1 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.




KBazucraruueckue u HeCTaTUUCCKHE
IIPONLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Brrancnenue paboThl o rpaduky mporecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun TJI cucremsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Teninorel. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOIJINBA

66

67

68

Pacuér konmyecTBa TEIIOTHI IPH
TerIonepeaye

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl
U3MEHEHUS BHyTpeHHEHN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoOpaTUMOCTh MPUPOTHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AECTBHS TEIJIOBBIX MAIIWH.
KII

MaxkcumanbsHoe 3HaueHue KITM, I{uxn




Kapno

72

73

Penrenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX aBUrareincii. TermioBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpe bl

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110
teme "Tepmonunamuka. TernnoBbie
MaIIuHe!"

KoHTpoinbHas pabora 1o Teme
"Tepmoaunamuka. TernnoBbsie ManIuHb!"

77

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeIuioTa
napooOpa3zoBaHus

78

HacplinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas 3aBUCUMOCTB IUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

Brnaxxnocts Bo3myxa. AOcomroTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucramnmueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTauM3auus. Y geiabHas




teruioTa riasienus. CyOnumarus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmariuii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHOcTHOE HaTsKEeHHE. KanmisspHabie
aBJieHUd. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTBIO KUJAKOCTH. Dopmyria
Jlannaca

89

90

91

92

O0001eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®a30BbIe IEPEXOIbI"

KonrtponbHas padora no reme "ArperaTHbie
coctosiHus BenecTBa. @a3zoBbie mepexoan”

DneKTpu3anus Tei U e€ MposiBICHUSL.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJyITPOBOJHUKHI

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

BzaumoperictBue 3apsiioB. Toueunbie
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
96 [TpoOHebIi 3aps. JInHuKM HaNPSHKEHHOCTH
aNeKTpudecKoro nois. OqHopoIHOe

JIIEKTPUYECKOE T10JIC

[ToTeHIHATBLHOCTD IEKTPOCTATUYCCKOTO
97 moJyist. Pa3HOCTh IMOTEHIINAJIOB U

HaIPsDKEHUE

[TorennumanbHas 3HEpTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaNPSKEHHOCTHU OJISL M Pa3HOCTH
99 MOTEHIIUAJIOB JUTS AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CynepIIO3ULIUH IIEKTPUUECKUX

100 .
noJsen

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY
103 mapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OyIIPOBOIHUKH B
3JIEKTPOCTATHYECKOM I10J1€




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPUYECKOM T0JIe

112 Pemrenue 3amau

113 O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o
teMe "Dnekrpuyeckoe nose"

114 KontponbHas padoTa o Teme
"JnexkTpuueckoe mose"
Cuia Toka. [IocTosIHHBIN TOK. Y CI1OBHS

115 CYULIECTBOBAHUS MOCTOSIHHOTO
AIEKTPUIYECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 y9acTKa HEeTH.
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TIJIOIIAN
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarensHOE, MapaIeIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemienue 3amau 1

123 PaboTa snekrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenue 3amau 1
MOIIHOCTb 3JEKTPUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE 1
HUCTOYHUKA TOKA

128 3akon OMa A1 OJTHOM (3aMKHYTOI) 1
AIEKTPUUYECKOM 11eTn

129 Penrenne 3amau 1

OII[HOCTh UCTOYHUKA TOKA

130 M 1

131 KopoTkoe 3ambIkaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau nmo teme "IlocTosHHEBIN 1
3JIEKTPUYECKAN TOK"

135 Pemenne 3amgau no reme "[locTosiHHBII 1
AIIEKTPUYECKUI TOK"

136 Pemenue 3agad mo reMme "IlocTossHHBIN 1
AIIEKTPUYECKUI TOK"

137 O0001eHne 1 cucTEMaTU3aLMS 3HAHUI 110 1

teMme "[loCcTOsIHHBIN 31eKTpUuuecKuid ToK"




138

KonTtponbHast pabora o Teme
"IlocTOSIHHBIN ANEKTPUUECKUN TOK"

139

140

141

DeKTpuvecKas IpOBOJUMOCTD Pa3InYHbBIX
BEIIECTB. DIEKTPUYECKHI TOK B METaJLIaX. 1
CBepxnpoBOUMOCTb

DJIEKTPUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIIN3a

DJIeKTpUUYECKUil TOK B razax. [lnmazma 1

142

143

DJIEKTPUIECKUH TOK B BaKyyMe.
BakyymHbie mpuGopsI

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOJAHUKAX

144

145

[omynpoBoAHUKOBBIE TIPUOOPHI

Du3HYeCKU IPAKTUKYM I10 TEME
"M3mMepeHune cuiibl TOKa U HAMPSIKEHUS B
L[ENH MOCTOSIHHOTO TOKa MPHU MOMOILU
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" unn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MTPU
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOTO JIBMKEHUS C
LIEJIbIO OIIPENIEIICHNs MTHOBEHHOMN
ckopoctH"

147

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl pu 1
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBWKEHHUH 110 HAKJIOHHOH IIIOCKOCTH' MIIH
"HccnenoBanre 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"3mMepenune yCKOpeHHsi CBOOOIHOTO
najgenus” win "M3ydenue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHue IBUKEHUS TeJa TI0 OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCThIO" MiIH
"HccnenoBaHue 3aBUCUMOCTH NIEPHOAA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IpY ABMKEHUH OpycKa M0 HaKJIOHHON
mwiockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUs Opycka
110 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3n4eCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUINX B IPYKHUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "V3ydeHne NBUKEHUs CHCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
n€rkuit 010K"

Pu3N4eCKUu IPAKTUKYM 110 TEME




153

"N3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTII0BOr0 KO3 uiimenTa
3aucuMocT FTp(N)" mnm "UccnenoBanue
JBUXKEHHS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C IIEPEMEHHBIM KO3 PHUIIEHTOM
Tpenust" win "M3yuenue nBUKEHUs Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKuil MPakTUKYM 0 TeME
"UccnenoBanue ycnoBui paBHOBECHUS
TBEP/OrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" wiu "HU3ydenue
YCTOMYMBOCTHU TBEPJIOTO TEJA, UMEIOILErO
TJI0IAJh OTIOPHI"

154

155

Du3nYeCKU IPAKTUKYM I10 TEME
"N3mMepeHune uMIyibca Tena mno
TopMo3HOMY ITyTH" 1in "M3mepenne cuiibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TSru" unm "CpaBHeHUe
WU3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" ninu "HccnenoBanue coxpaHEHUs
MMITyJIbCA TIPU YIIPYTOM B3auMOIeHCTBUN"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE
udpoBoii taboparopun)” unu "H3yuenue
M30X0pHOoro npouecca" win "U3yuyenue




n3o00apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TenI0EMKOCTU" U
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "HMcciaenoBanue
aguadatHoro nporecca” wim "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPbI KUTICHUS
JKAOKOCTER"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
)uakocren" win "M3mepenue yaenbHou
TEIJIOTHI IJ1aBiIeHUs Jbaa" win "U3yuenue
CBOMCTB HAaCBIIIEHHBIX apOB" MU
"N3mepeHune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIlEHKa MacChl MapoB B
nomernieHun". 3mepenue koduirenta

MMOBEPXHOCTHOT'O HATSAXKCHUA

158

159

Du3nYeCcKu IPAKTUKYM I10 TEME
"HaGmtoienre npeBpalieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3IydeHus ceeroauona’ wim "M3yyenue
MPOTEKAHUA TOKA B LIETH, COJEPKAIIEH
KoHAeHcarop" wim "Pacnpenenenue
Pa3HOCTH MOTEHLIMAJIOB (HANPSKEHUS ) IPU
MOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

Du3nyecKui MPaKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHUS
pesuctopoB” win "M3MepeHue yieabHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" HIIH
"WccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIaMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue anekTponausa’ wim
"H3mepenue 3apsiia OJJHOBAJIEHTHOTO HOHA"
nnu "UcciaenoBanne 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU auoaa"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"Kunemartuka"

PeseprubIil ypok. O60011eHNE U

CHUCTeMaTH3allMsl 3HaHUH 10 TEME
"Ilmaamuka"

163

PeseprubIil ypok. O60011eHNE U
cucreMarusanusa 3Hagui mo teme "CraTtuka
TBep0ro Tena'

164

165

166

Peseprubrit ypok. O6001eHNE U
cHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI
COXpaHEHUs B MeXaHUKe"

PesepBHslit ypok. O0001IeHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”

PesepBHsiit ypok. O0001IeHuE U
cucreMatTu3sanus 3HAHUH 110 TEME




"Tepmonunamuka. TennoBbie MaTuHbL"

167

168

169

PesepBHbIil ypok. O6001IeHNE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoan"

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"JnexkTpuueckoe mose"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"ITocTOSIHHBIN AIEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHNE U
cucreMarusanys 3Hagui mo treme "Toku B
pa3JIMYHbBIX cpenax"

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoka Bcero Kontpoabusie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)Iﬁlt)l;l;OBaTeJIbele
padoThbI padoTbl pecypen
BzaumoneiicTBre MOCTOSSHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYNEepHO3UIIMH MarHUTHBIX MoJied. JIunun 1
MarHUTHON MHIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBICHUE U MOJTYJIb
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Ammepa. 1
DNeKTpoUu3MepuUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrkeHue 3apsHKEeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenune 3amau 1
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BEILIECTBE. 1
deppoMarHeTHKH, 1mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Maruutsoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moJe"”

15 SIBICHME AIEKTPOMArHUTHOW 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 [IpaBuino Jlenua

99 WuayktuBHocTh. KaTyllika HHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenue camounaykimu. J/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DnekTpoauHaMuka”

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka'

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMUYECKOE

OIHCaHue KOJIeOATENbHBIX IBUKEHUMN




DHepreTuyeckoe onucanue. BeiBoj
JIUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPTreTHYECKOTro 1
KMHEMaTU4YeCKOT0 OMUCAHUS

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

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOaHMI TIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konedanus. BeiHyX/1eHHbIE
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Mexanndeckue Konedanus"

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

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYION CHITBI
TOKa B KOJIeOATeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarIue 3IeKTPOMarHuTHbIS

41 Kosie0aHusl. BeiHyX/1eHHbIE

OJICKTPOMAardauTHBIC KoJIeOaHHs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B 1IENI1 IEPEMEHHOT0 TOKa

43 Karymrka HHIyKTHBHOCTH B IIeTIH
NEPEMEHHOTO TOKa

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

45 AMIUIUTYTHOE U e CTBYIOIIIEE 3HAUCHHE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 aneKTpodHepruu. KybpTypa ucrnonb30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o0011eHNe U cUCTeMaTU3alMsl 3HaHUH 110
Teme "DJeKTpOMarHuTHbIE KojeOaHus"

53 MexaHnueckue BOJIHbI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEPUCTUKH 3BYKa

56 Wndpa3syk u ynprpassyk. [llymoBoe

3arpsI3HEHUE OKPYIKAOIIEH CPEbI




S7

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 31eKTpOMarHuTHBIX 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 mpuMEHEHHE 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 ydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIl cocTaB Oeroro ceera. L{per




JInn3bl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenne n300paKeHNH B TNH3AX H UX
CUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3a1a4 Ha mocTpoeHue

71 HN300paKeHHH, IMTOTy4aeMbIX C TOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenens MpUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius ceera

o KorepenTHble HCTOUHUKH. Y CIIOBUSA
HAOJTIOICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Hudpakmus ceeTa

81 JudpakunonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIABHBIX MAaKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 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 TTOKOSI

93 PaBHOBeCHOE TEMIIOBOE U3ITyUYEHUE 1

94 3akoH cMerieHus: Buna 1

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

96 DHeprusi ¥ UMITyJbC (OTOHA 1

97 ®otoadppext. Onbitel 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
Bounnsl e bpoitns. JlnvHa BOJIHBI 1€

101 Bpoitnst 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", "KopiyckyJ1sipHO-BOJIHOBOI
qyanusm"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunp! ciektpoB. CekTp ypoBHEH 3HEPIHU
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUeHHUE
CBETa

112 Jlazep
Hyxnonnas mozens sinpa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3otonbl. PagnoakTHBHOCTE
3aKoH panoaKkTUBHOTO pacnana. CBoHCTBa

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

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIPaBIIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
aJIEeMEHTapHbIX YyacTull. OyHIaMeHTaIbHbIC
B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

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,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
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

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "cnekTpajibHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI 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. Pacmpenue 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
JENCTBHS TIOCTOSTHHOTO MarHuTa Ha paMKy ¢
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

Pu3NYeCKuil TPAKTUKYM I10 TEME
"HccnemoBaHue SIBIEHUS




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

133

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

134

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

Du3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3ByKOBOW BOJIHBI"

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

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




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

140

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

141

DuU3nYeCcKui MPaKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3aPSKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue noctosHHoM [ lnanka Ha
OCHOBe uccieoBanus Gorodpdexra” nim
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHU "
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144

145

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

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpA’" UIn
"N3yueHune moraomeHus: 6eTa-4yacTuil
amomMuHuem"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"HabaromeHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX TPUIOKEHUN JUIs




146

147

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

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢u3uku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIeSTEeIIbHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alIHs 3HAHUM.
Ponb 1 MecTo pu3MKM ¥ ACTPOHOMHH B
COBPEMEHHOM Hay4YHOI KapTHHE 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

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Cratuka TBEpAoro rena"




153

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

154

155

156

O00011IeHrE U CUCTEMATHU3AIMS 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MAaInuHe!"

O00011IeHNE U CUCTEMATU3AIMs 3HAHUH 110
TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexo b

157

O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110
teMe "Dnekrpuyeckoe nose"

158

159

O0600mIeHne U cUCTeMAaTH3aIMsl 3HAHUH 110
teMe "[1oCTOSHHBIN 27eKTpUUecKuid TOK"

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

160

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

161

162

163

Peseprubiit ypok. O60011eHNE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"DnekTpoMarHuTHas MHAyKIus"

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

PesepBHrlit ypok. O0001IeHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"DneKTpoMarHuTHbIE Kosebanus"




164

PesepBHeiil ypok. O0o0IIeHHE U
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"
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PesepBHeiit ypok. O000mICHNE U
cucreMarusaius 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O6001IeHNE 1
cucreMarusanysa 3Hagui 1o teme "OCHOBEI

CTO"

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

PesepBusiit ypok. O6o0mieHue u
cucreMaru3anus 3Haguii mo treMe "dusuka
aroma"

169

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

170

Peseprubiit ypok. O60011eHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"OnemMeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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