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IMMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YPOBHE CpEIHET0 OO0Iero o00pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS
OCHOBHOW 00pa3oBarenbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yuéroMm denepaibHOl pabodeil mporpaMMbl BocnuTaHus U KoHmemun
npenoaaBanus yueoHoro npeamera «Ousuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepariiu, pealn3yonux OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

[Tporpamma 1o ¢u3uke onpeaenser 00s13aTeNIbHOE IPEIMETHOE COAepKaHHE,
YCTaHABJIMBAET PEKOMEHIyEMYIO MOCJIEI0BATENIbHOCTh U3YUEHUSI TEM U pa3JieoB
y4eOHOro TpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEW OO0y4YarOUIUXCA.
[Iporpamma mno ¢usuke Aa€r OpencTaBICHUE O LEJAX, COACpPNKAaHUM, OOIen
CTpaTreruu OOy4yeHHUs, BOCHUTAHMS M PAa3BUTUS OOYYAIOIIMXCS CpEICTBAMU
yuebHoro npenmMera «Pu3nka» Ha yriyoJIEHHOM ypOBHE.

N3yyenue kypca (u3MKHA YriayOJIEHHOrO YPOBHS IO3BOJIAET pPEAIM30BaTh
3a7a4M MPOPEeCCHOHATBHON OPUEHTAIIMH, HAPABICHO HA CO3/IaHUE YCIOBUU IS
NPOSIBJICHUS] CBOMX HWHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH KayKIbIM
oOy4aromuMcsi, KOTOpble HEOOXOAMMBI JJii HPOAODKEHHS 00pa3oBaHUS B
OopraHm3alusax MNpoecCUOHAIbHOrO0 OOpa3oBaHMsl IO pPa3IMYHBIM  (PU3HUKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIHATEHOCTSM.

B mporpamme mo (u3HKe ONpEAeNsioTCs IJIaHHUPyeMble pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEAHETO OOIIETo 00pa30BaHUs: INYHOCTHBIE,
MeTanpeMEeTHbIE, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOW Ui pa3pabOTKu TpeOOBaHWMN K JTUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYalolIuXCs, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE CpelHero obmero oOpa3oBaHUs Ha
yriayOiIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/I.

[Tporpamma o (pu3MKe BKITIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha YTIIyOJIEHHOM YPOBHE,
B TOM YHCIIE€ IPEIMETHBIC PE3YyIbTATHI IO TOJaM 00yUYEHUS;

coJiep;kaHue yueOHoro npeamera « @u3uka» no rogam o0ydeHusl.

[Tporpamma 1o ¢u3nke HMeEeT MNPUMEPHBIM XapakTep M MOXKET ObITh
UCTIOJb30BaHa YUYUTENIMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX PAOOYNX IPOrPaMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENIEH U
IPEIOCTaBIsAET BO3MOXKHOCTU ISl pealu3ald Pa3iNuHbIX METOJUYECKHX
NOJXOJ0OB K HpenoAaBaHUi0 (U3UKK Ha YIrIyOJEHHOM YpOBHE IpH YCIOBUHU
COXpaHEHHUs 0043aTENbHON YaCTH CO/IepKaHUS Kypca.



dusuka kak Hayka O HamOojee OOLIMX 3aKOHax MPHUPOAbI, BBICTYyINas B
KauecTBE y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpyxkatoiieM mupe. LLkonpHBIM Kype HU3HKH — CHCTEMOOOPa3yOInii
JUIsL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, NOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUN, M3y4aeMbIX XUMHEH, OHOJIOTrHeH,
busndeckoir reorpadueir u acTpoHOMHeH. Mcmonap30BaHME W AKTUBHOE
npuMeHeHrne (U3NYECKUX 3HAHUM ONpPENeIuiIo Xapakrep M OypHOE pa3BHTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
NOJTlyYEHHUs HOBBIX MaTepUaloB C 3aJaHHbIMHM cBoWcTBaMu. M3ydenue Qusuku
BHOCHUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaromerocsi, B pOpMUPOBAHNE YMEHUN MPUMEHATh HAYYHBIA METOJ] MIO3HAHUS
IIPU BBIMOJIHEHUU UMU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpEIHEr0 00IIero 00pa30BaHUs MOI0KEH
P UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €I0 TOCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW MaTepuayl Kypca (QU3UKH
o0beMHEH BOKpYr (u3nueckux Teopuil. Bemymwum B Kypce sBisercs
(opMupOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanys NOpeArnoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HAyKH, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢u3ukun ¢ pa3BUTHEM oOOWIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU ITPOOIeMaMHu.

Hoesa npuknaonoii nanpasiennocmu. Kypc ¢ouszuku yriyOoa€HHOTO ypOBHS
IIPEAIOIaraeT 3HaKOMCTBO € IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPWIOKEHUN H3YYEHHBIX TEOpPUA M 3aKOHOB. IIpum 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX TPEICTaBICHUNA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MOCPEACTBOM BBEJAEHUS DIIEMEHTOB
COJIEp)KaHUs, MOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYXIeHUus
po6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepKaHus MPOTrpaMMbl 1O (PU3UKE JOHKHO OBITH TOCTPOCHO Ha
IOPUHLIMIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. s ¢pu3nku peanusanust 3THUX
IPUHLIMIIOB 0a3UpyeTCsl Ha UCIIOJIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYyMOIIEro Qaxkropa ydeOHoro mnpouecca. s yrayOiaéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHHYECKOTO SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHHUYECKHE OIbITHl IMPU H3YYEHHUH HOBOIO
MaTepuaa, 1abopaTopHbie pabOThl U PabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crmocoba peanuzanuy  (QU3MYECKOro TpakTHKyma. B mepBoM ciydae
MPAKTUKYM MpoBOAUTCS 160 B KoHie 10 m 11 kimaccoB, 1160 mocsae mepBoro u
BTOPOr0O MOJIYTOAMM B KaXJIOM U3 3THUX KiaccoB. Bropoil cmocobd — 370
UHTErpaus paboT MpakTUKymMa B CHUCTEMY JabOpaTopHBIX padoT, KOTOpHIC
NPOBOJASATCS B Mpoliecce u3ydeHus pasaena (temsl). [Ipu sTom mon pabGoramu
IPaKTUKyMa MOHMUMAETCS] CaMOCTOSITENIbHOE MCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIIAaroBOM HHCTPYKITUU.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOIO HSKCIEPHUMEHTA,
7a00paTOpHBIX pabOT M MpaKTHUKyMa IPEACTaBICHA €IMHBIM mepeyHeM. BriOop
TEMaTUKHU JJI1 3TUX BHJIOB YUYEHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH TOYPOYHOTO
IUIAHUPOBAaHMsI M OCHalleHusi kabunera ¢usuku. [Ipm sToM obecneudnBaercs
OBJIaJICHUE OOYYalOUIMMHCS YMEHUSMU MPOBOJUTH MPSMBIE M KOCBEHHbBIE
U3MEPEHHUs, UCCIEAOBAHUS 3aBUCUMOCTEH (DPU3NYECKUX BEIMYMH U IMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

bospiioe BHUMaHUE yAENISAEeTCS PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a]1a4.
ITpu 3TOM 117151 pacUETHBIX 3a]1a4 IPUOPUTETOM SIBISIOTCS 3aJ1a4M C SIBHO 3a/1aHHOU
Y HESBHO 33JJaHHOW (PM3NYECKONW MOJEINbIO, O3BOJISIOUE TPUMEHATh U3yUYEHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pa3lena Kypca, TaK M HHTErpupys
IIPUMEHEHUE 3HAHWKW W3 pasHbIX pasgenoB. JUII  KAadyecTBEHHBIX — 3a/1ad
IPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OObSACHEHHUE/Npe/CKa3aHue MpPOTEKaHUs
(¢u3nyecKux SIBJICHUN M MPOIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromue BpiOopa
(U3HYECKO MOJENH ISl CUTYalluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY O0O€CleYeHHI0 Y4eOHOro mpouecca Kypc (U3MKH yriyOJa&éHHOTro
YPOBHS Ha YpPOBHE CPEIHEro 00I11ero 00pa3oBaHusl TOJKEH U3y4aThCsl B YCIOBHIX
npeaMeTHoro kabwHera. B kaOuHere GU3WKKA MODKHO OBITH HEOOXOAMMOE
nabopaTtopHoe O0OpYyIOBaHUE Jsl BBHITIOJHEHHs YKa3aHHBIX B IIporpamme IIo
¢u3rMKe yYEHUYECKHX OMBITOB, Ja0OpaTOPHBIX pabOT M paboT MpakTUKyMma, a
TaK>Ke JIEMOHCTPAaLlMOHHOE 000pYy10BaHUE.

JleMOHCTpallMoOHHOE  000pyAoBaHHE (OPMHUpPYETCS B COOTBETCTBUHM C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpamMmMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil AJis
UCCJIEIOBAHMUSI  W3Y4YaeMbIX SBJIIEHUH M  MPOLECCOB, OMIIUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe o0OOpynOBaHME [UIsl YYEHUYECKMX MPAKTUYECKUX padoT
(dopmupyeTcss B BUJAE TEMAaTUYECKUX KOMIUIEKTOB M 00ECHEeYMBAaeTCs B pacuére



OJIHOTO KOMIUJIEKTa Ha JAByX oOydJaronuxcs. TeMaThuyeckue KOMILUICKTHI
7a00paTOpHOTO O00OPYMOBAaHMS JOKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU HENIAMH U3y4eHUs (PU3KUKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

dopMupoBaHre HHTEpeca M CTPEMJICHHS OOy4alomuxcsi K HaydYHOMY
U3YUCHUIO TPHUPOMABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
HCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMupoOBaHE HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa M3YYCHHS OCHOB
CTpPOCHUS MaTepuu U QyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE YMEHHIA OOBSICHATD SIBJICHUS C MCTIOIB30BaHHEM (DU3UICCKUX
3HaHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpoBaHUE TPEACTABICHUM O pONM (PU3UKU [JIsi Pa3BUTHUS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oymymien
npoecCHOHaNbHON ACSATENBHOCTH, CBSI3aHHBIX C (PU3HUKOM, TMOJArOTOBKA K
JanbHEHIeMy 00y4eHHUI0 B 3TOM HaIPABJICHUH.

JlocTkeHne 3TUX Lened 00ecreynBaeTCsl pelIeHHEeM CIEeIYIOMMX 3a1ad B
npoiiecce u3yyeHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

npuoOpeTeHNEe CUCTEMBl 3HAHUK 00 O0mKX (HU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKJIOYAs  MEXaHWUKY,  MOJIEKYJSIDHYIO  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPHU3UKHY;

dbopMHpOBaHUE YMEHHUH MTPUMEHATh TCOPETUICCKNE 3HAHUS I OOBSICHCHHUS
bu3NYeCKUX SIBICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUHA B
MOBCETHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB pEIICHHs pa3IMYHBIX 3aJad C SBHO 3aJlaHHOMN
dusznyecKkoil MonebIo, 3a/ad, MOJPa3yMEBAIOIIMX CaMOCTOATEIHHOE CO3/IaHue
dusznyeckol Mojenu, aJeKBaTHOM YCJIOBHSIM 3aJadyd, B TOM YHCIE 3aaad
WH)XCHEPHOTO XapaKTepa;

noHUMaHue (U3UYECKUX OCHOB U TPUHIIMIIOB JEHUCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSITENIFHOTO TUIAHUPOBAHUSA W TPOBEACHUS
bU3NYeCKUX OKCIEPUMEHTOB, aHaIW3a W HWHTEPIpEeTanuu  HH(popMaiuy,
oIpezesieHus JOCTOBEPHOCTH MOJIyUYEHHOTO Pe3yJIbTaTa;

CO3/laHUE YCJOBUHM ISl Pa3BUTHS yYMEHUN MPOEKTHO-UCCIEIOBATEIbCKOM,
TBOPYECKOH 1EATENBHOCTH;



pa3BUTHE HHTEpeca K cepaM npodeccHOHANbHON JeSTENIbHOCTH, CBI3aHHOM
¢ pU3MKOH.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha YpOBHE CpeaHEro O0OILero
oOpa3oBaHMsl BbIOMpaeTcs OOYYAIOIIMMUCA, IUIAHUPYIOIIMMU IPOJODKEHUE
00pa30BaHMsl 1O CHIEIHATHFHOCTAM (PU3UKO-TEXHUUECKOTO PO,

Ha usydenne ¢pusuku (yriayOn€HHbBIN ypoOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanms orBoauTcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B HENEIIO),
B 11 kitacce — 170 yacoB (5 4acoB B HE/IEIIO).

[Ipennaraemplii B mporpamMme mo (QU3MKE IEpeueHb JIabOpaTOpHBIX U
IPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JaeT BbIOOP
IpPOBENCHUS J1A0OPATOPHBIX PAObOT U OMNBITOB C YYETOM HHJMBHAYaJIbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pasnen 1. HayuHnblii MeTOA NO3HAHUS NIPUPO/IBI.

®dusuka — pyHIaMeHTaIbHas HayKa 0 pupoje. HayuHslii MeTo/ MO3HaHUS U
METO/Ibl UCCIIEIOBAaHUS (PUBNYECKUX SBJICHUH.

DKCHEepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npuponsl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE.

Croco0b1 m3MepeHnss (U3NYECKUX BEIWYWH (AHAJOTOBBIE M ITU(POBBIC
U3MEPUTEIIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHU  (QU3MYECKUX  BeIMYMH  (a0OCONIOTHAs U
OTHOCHUTEIIbHASA).

MopnenupoBanue (pU3NUYECKUX SIBICHUA M MPOLIECCOB (MaTepuaabHas TOYKA,
aOCONIIOTHO TBEPAOE TENo, HAcaldbHasl >KUJIKOCTb, HACAJbHBIA ra3, TOUYCUYHBIN
3apsn). ['unoreza. dusnueckuil 3aK0H, TpaHUIIBI €ro0 IpUMEHUMOCTU. Pu3znueckas
TEOPHs.

Ponbs u Mecto Qu3uku B (GOPMUPOBAHWU COBPEMEHHON HAYyYHOW KapTHUHBI
MUpa, B MPAKTUYECKOU IEATETbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomsol, nPAKMUKyM.

M3MmepeHne cWiIbl TOKa M HAIPSDKEHUS B LENHM I[OCTOSHHOTO TOKa IpU
MIOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoi maboparopueit mo ¢usuke. [Ipumeps n3mepenHus
(U3HYECKUX BEJIMYMH IIPU MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBHkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Pannyc-BekTop MaTepHalbHOM TOYKHM, €r0 IPOEKIMH Ha OCH CHCTEMBI
KoopauHart. Tpaekropus.

[lepemeltienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHHE MaTepUaIbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMBbl KOOPIMHAT.
CnoxeHue nepeMeneHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE IBUKEHHUE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUAIILHOM TOYKHA OT BPEMEHHU U HX
rpauKH.

CBoOomHOEe mameHue. YckopeHue cBOOOAHOTO TajcHus. JIBMKeHue Tena,
OpOILLIEHHOr0 TOJ YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTh KOOpPIWHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHU U UX TpaUKu.



KpuBonuneitnoe  aBuxkeHue. JIBWKeHHWE  MarepuaibHOM  TOYKH  TIO
OKPY)KHOCTH. YTJOBas W JMHEWHAas CKOpocTh. llepmoa m wacTtoTra oOpamieHus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHT€HLUUAIBLHOE) U MOJHOE
YCKOpEHHE MaTepUaIbHON TOUKH.

TexHuueckue yCTPOWCTBA U TEXHOJIOTMYECKUE TMPOIECCHl: CIUIOMETP,
JMBIDKEHUWE CHApSAOB, IICTHBIE, IMecTepéHYaThle W pPEMEHHBIC IepeadH,
CKOPOCTHBIC JIU(PTHI.

Jemoncmpayuu.

Mopenb cucteMbl O0TCUETa, WITIOCTpAIUsl KUHEMAaTHUYEeCKUX XapaKTEPUCTHK
JIBYKEHUSL.

CrrocoObI UCCITeTOBAaHUS IBHKCHU.

Nnnroctpanus npeaebHOro Nepexo/ia U U3MEepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne TBMKEHUHN C UCIIOJIE30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGntonenue aBukeHus Ttena, OpOIIEHHOrO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

HampaBnenue cKkopoCcTH IpH IBYKCHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEU IBUKEHUS OJTHOTO M TOTO K
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

M3yueHne HEpaBHOMEPHOTO JBM)KCHHS C IIEIBIO0 OMPEISICHNS MTHOBEHHON
CKOpOCTH.

H3mepenne yckopeHus Mpu MPSIMOIUHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HaKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IYyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JIBUYKEHUH.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  TajeHUs  (PEKOMEHJIOBAaHO
WCIIOJIb30BaHUE ITUGPOBOMA TaOOpaTOpUN).

W3yyenne nABWKEHHS Tela, OpOIICHHOTO0 Topu3oHTaiabHO. IIpoBepka
THUTIOTE3BI O TIPAMOM TMPOMOPIIMOHAIBHONW 3aBUCHMOCTH MEXKAY MalbHOCTBIO
noJiéTa U Ha4aJIbHOW CKOPOCTHIO Tea.

W3yyeHue nBMKEHUS Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOJYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuojia oOpalieHusi KOHUYECKOro MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBeiii 3akoH HproroHa. MuepumanbHble cuctemsl orcu€ra. [IpuHumn
oTHocutenbHOCTH ['anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeaeieHuE,
PUMEDBI).

Macca tena. Cwia. [IpuHIuUI Cyneprio3uiuy CUll.

Bropoii 3akoH HproToHa 1711 MarepuaibHOU TOUKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUs. OKBHBAJECHTHOCTH TI'PABUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna tsxecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJIHOTO MaJ€HUS OT BBICOTHI
HaJ TIOBEPXHOCThIO IUIAHETBI W OT reorpaguueckod IMUPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBMXKymerocs c
YCKOPEHHEM.

Cuna tpenms. Cyxoe Tpenue. Cuia TpEHUs CKOJBXEHUS W CUJa TPEHHS
nokos. Koap¢uuuent tpenus. Cuna CONpOTHBIECHHUS MpPU [BWKEHUU Tela B
KUAJKOCTH WJIN Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTENBHOTO JBUKECHHUS.

Hasnenne. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: IOAIIMITHUKH,
JIBWKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBUKEHUS Tell B UHEPLUUAIbHBIX U HEMHEPIHUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne nByX LMIMHAPOB WM IIApPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCYETA.

CpaBHEHME  pPAaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TeIy CWI C
IIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cuil, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOIECUCTBUSA TEIL.

N3Mepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U TAICHUU.

LleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IIOKOS, KAYEHUSI U CKOJIBYKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaxmuKym.

W3mepeHne paBHOACUCTBYIONICH CHII MIPH JBIKEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHHM JBWKEHHS Opycka IO
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
PE3MHOBOM 00pasiie, OT X JepopmMaliuu.

N3yueHne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

H3mepenne kodduimenta TpeHHs MO BETUYUHE YIIIOBOro Koddduimenra
3aBUCUMOCTH Fp(N).

HccnenoBanre NBIKEHHS OpycKa MO HAKIOHHOW IJIOCKOCTH C IEPEMEHHBIM
KO3 UITUEHTOM TPEHUSI.

N3yueHue NBUKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTymarenbHoe M BpallaTebHOE JBHKCHHUE
TBEpIOro Teina. MOMEHT CHJIbI OTHOCUTEIBRHO OCHU BpamieHus. [lnedo cuisbl.
CnoxeHue Cujl, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroiunBoe, HeyCTOHYNBOE, Oe3pa3TMIHOE PaBHOBECHE.

TexHu4yecknue yCTpOWCTBA M TEXHOJOTHUYECKHE IMPOLECCH: KPOHILUTENH,
CTPOUTENBHBIN KpaH, PelIETYaThie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buapbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJIa, HWMEIOLIETO OCh
BpalICHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PacUET CHII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOMIETO TUIOIIAb OMTOPBHI.

Tema 4. 3axonwvl coxpanenus 6 mexanuxe.

NMnynbc MaTepuanbHON TOUYKH, CUCTEMbI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHUCTEMbI MATEPHAIIBHBIX TOUEK. Teopema o IBUKEHUHU LIEHTPA Macc.

NMnynbe CUIbl M UBMEHEHUE UMITYJIbCca Tela.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

MoMeHT uMIlyinbca MaTepHaibHOM TOouku. I[IpencraBieHne o COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MaJoM W HAa KOHEUYHOM TMepeMmemnieHuu. [ padudeckoe
npeCcTaBICHUE PAOOTHI CHIIBI.

MOIIHOCTD CHUJIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTrUU MAaTepUAIbHOU TOUYKH.



[loreHIMaIbHBIE W HENOTCHUMANbHbIE CHWIIBL. lloTeHUIManbHas JHEprus.
[ToTennmanbHas 3Heprus ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
DHEPIUs TeJla B OJHOPOJHOM TIpaBUTAlMOHHOM Tmone. [loreHnumanpHas sHeprus
TeJla B IPaBUTALlMOHHOM II0JI€ OJJHOPOJIHOTO IIapa (BHYTpU U BHE mmiapa). Bropas
KOCMHMYECKasi CKOPOCTb. TpeThbst KOCMUUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUMU CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKOU JHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymmM i UACATbHON JKUAKOCTU KaK CIIEACTBUE 3aKOHA
COXPaHEHUSA MEXaHUYECKOU SHEPIUH.

TexHu4ecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYXKUHHBIA MHCTONET, THPOCKON, (QUIYypHOE KaTaHHE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE NBMXEHNE.

N3mepeHne MOIITHOCTY CHJIBI.

W3MeHeHne 3HepruM Tena Mpu COBEPIIEHNUU PadOTBHI.

B3avmHbIe IpeBpallleHUsI KUHETUYECKOM M IOTEHIMAJIbHOM DHEPrUd IIpU
JNEUCTBUY Ha TEJIO CUIIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHne YHEPTUuH MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomut, npaKmuKym.

M3mepenune nMmiyibca Teiia o TOpMO3HOMY Iy TH.

W3mepenune cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOUIS U MOIIHOCTU
CHJIBI TSTH.

CpaBHEHVE N3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUM.

M3mepenre KUHETUYECKOW SJHEPTUHU Tejla 110 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHUSI OTEHIMAIIBHON YHEPTUU MPYKUHBI ¢ pabOTOI CHIIbI
TPEHUS.

Omnpenenenue paOOTHl CHIIBI TPEHHUS TMPH JBIDKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJsiekyasipHas pu3uka 1 TepMOAUHAMMKA.

Tema 1. Ocnoébl MOIEKYAAPHO-KUHEMUUECKOU MEeOPUU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsIpHO-KuHeTndeckor Tteopun (MKT), ux
onbiITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBHKeHHE. XapakTep
JIBWKECHUSA M B3aMMOJEHCTBUS YacTUL BellecTBa. Monenu CTpoeHHs Tra3os,
KUAKOCTEH U TBEPIABIX TeN U OOBSICHEHHE CBOMICTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pasmepsl Mojekyn (aromoB). KommuecTBo BelecTsa.
[TocrosinHast ABorajapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. Illkana
temneparyp Lenbcus.

Mogenps uaeanbHOroO ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUILIBI
ra3a JBMKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBeie 3akoHBI. YpaBHeHHue MeHnneneeBa—Kmnaneiipona. AOcomoTHasS
temriepatypa (wkana temneparyp KenbBuna). 3akon JlanbroHa. M3ompouecchl B
UJcabHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM M  CPEAHEM  KUHETUYECKOW  DHEprueu
NOCTYNATEIbHOTO TEIUIOBOTO JIBU)KEHHUS MOJIEKYJ HIECATBbHOTIO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HI€aTIbHOTO T'a3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPrUuei MOCTyNnaTeIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHII.

TexHH4eCcKkre YCTPOMCTBA M TEXHOJIOTHUYECKHE TMPOILECChl: TEPMOMETD,
OapomeTp, MoIy4YeHuEe HAaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mogenu ABUKEHHS YaCTUI] BEILIECTBA.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Buaeoponuk ¢ 3amuceio peaibHOT0 OPOYHOBCKOTO JIBUKEHHUS.

Juddy3us :KUIKOCTEN.

Mogens onbita llTepHa.

[IpuTs>KEeHNE MOJIEKYI.

Monenu KpucTamiInyecKuX peiéeTox.

HabGnronenue u ucciiegoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomeol, nPAKMUKyM.

HccnenoBanre Tmpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUSl MPH
TEII000MEHE MEXKTy TOpsiUeH U XOJIOAHON BOOM.

W3yyeHue wH30TEpMUYECKOro mpouecca (PEKOMEHJOBAHO MCIOJIb30BAaHUE
1 poBO TabopaTOpun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne n306apHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUU ISt
TEPMOJMHAMHYECKON CUCTEMbI. BHelIHNE 1 BHYTpeHHHE mapaMeTpbl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEIHHUE 3HAYCHUSI BEIWYWH, OMUCHIBAIOIINX
e€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Havanmo TtepMoauHamMukud. (CamMompou3BOJIbHAs — peakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mogenp uWIEAUIBHOTO Ta3a B TEPMOJAMHAMHUKE — CHUCTEMa YPaBHEHHI:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIpOKEHUE [JIi BHYTPEHHEW SHEPTUM.
YcnoBust TPUMEHUMOCTH 3TOM MOJICNIM: HU3Kasi KOHILICHTPAIMs YAaCTHUIL], BEICOKHE
TeMIeparypsl. BolpaxkeHue i BHYTPEHHEN SHEPrUUd OJTHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckue U HECTATHUYECKUE TTPOLECCHI.

DneMmeHTapHas pabora B TepMoauHaMUKe. Beraucienue padoTsl 1o rpaduxky
rporecca Ha pV-auarpaMmme.

Tennonepegaya  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYCCKOW  CcHUCTeMBl 0e3  coBepmieHus paboTel.  KoHBekmwus,
TEIUIONPOBOJHOCTD, U3TyUYCHUE.

KomnuectBo TtemnoThl. TemmoéMKocTh Tena. YAedbHas W MOJIsIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHME Maiiepa. YeinbHas TEIUIOTa CrOpaHusd
TorumBa. Pacu€r KommuecTBa TEIUIOTHI mpu Temionepenade. [lonarue 06
aanabaTHOM IpoIlecce.

IlepBbIii  3akOH TepMOAWHAMUKU. BHyTpeHHsaAss »dHeprus. KoauuecTBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MCHEHHUS  BHYTPEHHEH  DHEPIrUH
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMHKHM JUII PAaBHOBECHBIX IPOLIECCOB: YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHME TEPMOAUHAMUYECKON CHCTEMBI IPOXOIUT
eAMHCTBEHHAs aguadara. AGCOMIOTHAS TeMIlepaTypa.

Bropoli 3akOH TEpMOAMHAMUKH JUII  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOYKHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIO0IHOTO Tea K 0ojiee HarpeToMy 0e3
komrteHcanmu (Kmaysuyc). HeoOpaTuMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHIMIIBI JEUCTBUS TEITOBBIX MaruH. KIT/I.

MaxkcumansHoe 3Hadenue KII/I. [Hukn Kapho.

DKOJIOTHYECKUE ACIEKThl MCIOJIB30BAHUS TEIUIOBBIX ABHUraTeiacil. TermmoBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHn4ecKkne yCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: XOJIOJIUIbHUK,
KOHJIUIIMOHED, AW3CIbHBIM W KapOHOpaTOpHBIM JABUTATeIH, MapoBas TypOHWHA,
MOJYy4YCHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3AIUI «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3AIMS OMOOPTraHUYECKOTO TOTIIMBA JJIst
BBIPAOOTKHU «TEIMIOBOI» U DIIEKTPOIHEPTHUU.

Hemoncmpayuu.

W3meHeHne TemiiepaTypsl IpY a1uadaTHYeCKOM PaCIIUPEHUH.

BoznymHoe orauso.

CpaBHEHHE yAECTBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHUSI BHYTPEHHEHN SHEPTUU.

HccnenoBanre aqnadbaTHOro Npouecca.

KoMmbroTepHble MO/IENN TEMIOBBIX IBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

W3mepenne yaeIbHON TEIII0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanre aqnadaTHOro npouecca.

W3yyeHue B3aMMOCBSI3U DHEPIrUM MEXMOJIEKYJISPHOTO B3aMMOACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnbie cocmoanus eéewyecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHne W KWIeHHWE. Y aenbHAs
TEII0Ta MapooOpa30BaHUSI.

HacplieHHble W HEHachlllleHHble Mapbl. KauecTBeHHass 3aBUCUMOCTh
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBILLIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT AaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucramimyeckue u amopubie Tenaa. AHU30TPONUS CBOWCTB
KpuctayyioB. [lnaBiieHHe W KpUCTAIM3alusA. YJEeJIbHas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaruu TBEpAOTrO Tena. Pactsxenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacuiupeHue XKUIKOCTENH U TBEPABIX TeN, 00bEMHOE U JIMHEWHOE
pacuimpenne. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUM YaCTHUI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[TpeobpazoBanue aHEprUn B (Pa3oBBIX MEPEXoaax.

VYpaBHeHME TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(p(UIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanwnspasie siBneHus. J(aBieHne moa MCKpUBIEHHON MOBEPXHOCTHIO YKHJIKOCTH.
®opmyna Jlannaca.

TexHUUecKHe YCTPOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI: KUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TemnnoBoe pacmnpeHue.

CBONCTBa HACBILICHHBIX NTAPOB.

Kunenwne. Kunenue npv noHM>KEHHOM J1aBJICHUU.

M3MepeHne criipl MOBEPXHOCTHOTIO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumisipasie sBieHUSI.

Monenu HEeHbIOTOHOBCKOM KUJKOCTH.

CrocoOb1 M3MEpPEHUS BIAYKHOCTH.

HccnenoBanve HarpeBaHus U IJIaBICHUS KPUCTAIUINYECKOTO BEIIECTBA.

Buasl nedopmariuii.

HaOmronenune mansix aedopmMaiuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

W3MmepeHne yaebHON TEIUIOTHI IUIABJICHUS JIbJA.

M3y4yeHue CBOMCTB HACBIILIEHHBIX ITAPOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MOMEIICHUH.

N3mepenne koddduimenTa moBepXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JAepopManMy pPE3UHOBOrOo oOpas3ma ot
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JinekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe none.

Onektpusanus Tel U €€ MpOosBICHUSA. ONEKTpUYecKud 3apsaa. /IBa Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, IUANEKTPUKA U  MOJYHPOBOIHUKH.
DJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsAl. 3AaKOH COXPAHEHUS MIEKTPUUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onekrpuyeckoe nose. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hamnpsbxkéunocts  anextpuueckoro  mnons.  [IpoOuerit  3apsin.  Jlunuu
HaIpPsHKEHHOCTH DJIEKTPUIECKOTO MMOJsA. OTHOPOIHOE IIEKTPUIECKOE MOJIE.

[ToTeHIIMaNbHOCTh ANEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh NMOTEHIMAIOB U
HanpspkeHue. [loTeHuumanpHas SHEpPrus 3apsaa B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToTennman anexkTpocrarnyeckoro nosst. CesA3b HANPSYKEHHOCTH MOJSA U Pa3HOCTH
NOTEHIMAIIOB ISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOrO, TaK U
HEOHOPOJIHOTO).

[TpuHIMI CyNepro3ULINU SJIEKTPUUECKUX MOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOM cdepnl. [lome
PaBHOMEpPHO 3apshKEHHOro Mo o0bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TIUIOCKOCTU. KapTuUHBI JMHUN HanpsHKEHHOCTHM JTHX TOJEH U
HKBUINOTEHIUAJIbHBIX IOBEPXHOCTEM.

ITpOBOTHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JIMDIIEKTpUKM B JJIEKTPOCTATHYECKOM  IIOJIE. JusiiekTpryeckast
IIPOHUIIAEMOCTD BEILIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTD IIJIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coeMHEHNE KOHIEHCAaTOPOB. [locnenoBarenpHoe coeqMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHACHCAaTopa.

JIBrmKeHMe 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4eckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE dSJIEKTPOIpPHOOpPOB,
KOHJIeHcaTophbl, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOMCTBO U AEUCTBUE KOHAEHCATOPA TOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U AUDJICKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO0 KOHIEHCATOpa.

3apsaKa U pa3psiKa KOHJICHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

OneHka cHJl B3aMMOJICHCTBHS 3apSHKEHHBIX TEIL.

Habumronenne npeBpalieHust 3HepTun 3apsKEHHOT0 KOHJEHCATOPa B SHEPTUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pPa3HOCTH IOTEHIMAJIOB (HampsHKEeHUs) npu
IIOCJIE0BATEIILHOM COCUHEHUH KOHICHCATOPOB.

HccenenoBanue paspsga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuili mox.

Cwuuta Toka. [IocTOAHHBIN TOK.

VYcnoBus CyleCTBOBAaHUS IMOCTOSHHOIO 3JIEKTPUYECKOro Toka. McToyHukn
toka. Hanpsikenue U u 91C é.

3akoH OMa IJTd y4acTKa LEu.

DIIEKTPUYECKOE CONIPOTHBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO IPOBOJHMKA OT €ro JJIMHBI WU IUIOUIAJAM IONEPEYHOI0 CEUYCHUS.
VY 1enpHOE COPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX nekTpuueckux neneil. [Ipasuna Kupxroda.



Pabota snexrpuyeckoro Toka. 3akoH [[xoyns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOTO0 TOKa. TerioBass MOIIHOCTb, BbIIEIsieMas Ha
pesucrope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHWE HUCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ampikanue.

KonpencaTop B 11emu MOCTOSTHHOT'O TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTUU.

Hemoncmpayuu.

N3mepeHure CUiibl TOKa U HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSDKEHUS UL PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTb COINPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHHS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIPSHKEHUH.

[Tpsimoe uzmepenue I/]C. KopoTkoe 3amMbIkaHuE TAIbBAHUYECKOTO 2JIEMEHTA
Y OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coeuHeHUs UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIIOCAMHU MCTOYHHMKA TOKa
OT CWJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWIBl TOKA OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUS.

YBenuueHue npeena n3MepeHus aMmrnepMerpa (BoJbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanne 3aucumoctd DJIC raabBaHMYECKOrO 3JIEMEHTA OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIKOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH MUCTOYHHKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxku 6 pa3iuyHblX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PAa3IUYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCHMOCTh COMNPOTUBIICHUS METAJJIOB OT
Temnepatypbl. CBEpXMPOBOJUMOCTb.



DNEeKTpUYECKUN TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[1omynpoBOIHUKMY. CobcTBeHHass ¥ TpPUMECHas  MPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1oiynpoBoJHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALUS.
Onextponns. 3akoHbl Dapajes JUisl JIEeKTPOIIN3a.

OJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENBbHBIA M HECAMOCTOSITENbHBIN
pa3psia. PaznmuyHble THIIBI CaMOCTOSATENBHOTO pa3psaaa. MonHus. [ltasma.

TexHuyeckrue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opas3psiaHble
JamIbl, 3JIEKTPOHHO-JIy4yeBas TpyOKa, IOJYNPOBOJHUKOBBIE HPUOOPHL: JHO,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEMIH,
BBITIJIABKA AJTIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBACUMOCTbH CONIPOTHUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTE IEKTPOIUTOB.

3akoHsl ekTposnsa dapazes.

W ckpoBoii paspsia M IPOBOJIUMOCTb BO3IyXa.

CpaBHEHME TPOBOAUMOCTH METAJJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI POBOJAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmMuKym.

Habmonenue snexrponusa.

N3mepenne 3apsina OJHOBAJICHTHOTO MOHA.

HccnmenoBanre  3aBUCUMOCTM  CONPOTHBIIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Pu3n4ecKuil NPaKTUKYM.

Crioco6b1 n3MepeHus: GU3NYECKUX BETUYHH C UCIIOIB30BAaHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIE U OTHOCUTEIbHBIE MOIPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEITUUMH.
OueHka rpanull MOrpeurHOCTE.

[IpoBeneHHEe  KOCBEHHBIX HW3MEPEHUW, MCCIEAOBAaHUNA  3aBUCHMOCTEU
(U3MYECKUX BEIMYMH, NPOBEPKA MPEMIOKEHHBIX THUIOTE3 (BBIOOp M3 padorT,
ONIMCAaHHBIX B  TEMAaTUYECKUX  paszaeiax «YUYEHUYECKUH  OKCIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MexnpeaMeTHbie CBA3M.

WN3yuenne kypca ¢usukum yrayOnéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCA C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOJIOTUH.

Mesicnpeomemmnvle nonamusa, C6A3aAHHbIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SIBICHUE, HAYYHBIH (akT, TUMOTe3a, (PU3nMUecKas BEIUYMHA, 3aKOH,



Teopusi, HAONIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHHH, U3MEPUTENbHBIE MPUOOPHI, IUPPOBast Ta00paTOPHSI.

Mamemamuxka: pelieHHE CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runepOosa, ux rpaguku u cBoicTBa. TpuroHomerpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTopbl 1 MX TPOEKIIUU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexannyeckoe NBUKEHUE B KUBOU npupone, nuddysus, ocMoc,
TEIJIO0OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKaroUIeH Cpenbl,
yTUIU3alus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKH «TEIUIOBOM» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIYyYEHHUE HaHOMAaTepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPJBIX TEIN, KUIKOCTEH U T'a30B, )KUJIKUE KPUCTAILIBI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JIEKTPOIUTHYECKAs TUCCOLMALMS, TalbBaHNKA, JIEKTPOHHAS
MUKPOCKOIHAL.

TI'eocpagpua: BnaxuHoCcTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMXKEHUN C HCIONb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLUU
(KpOHIUTENH, peméryarble KOHCTPYKLKHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOAOMET U JPYTue), JBUraTelb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaJOoB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHUOOpOB,
ra3opaspsaHbIe JIAMITbI, TOJYIIPOBOHUKOBBIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. JinekTrpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUEe NOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHIMD cyneprno3unun
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcresa.

Cuiia AMmnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOJYJb. [[BUKEHNE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM 1ose. Pabota cwel Jlopenra.

MarnutHoe nosue B BemectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLOCCChI: IIPHUMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOH, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpayuu.

KaptuHa  nOuHWI  WMHAYKOMM ~ MarHATHOTO — TOJSL  [OJOCOBOTO M
MTOIKOBOOOPA3HOTO TIOCTOSSHHBIX MarHUTOB.

Kaptuna nuHUI MarHuTHOM MHIYKIIMU TIOJISI INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

BzaumopeiictBre A1ByX IPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBuxkeHuUs myyka 3JICKTPOHOB B MAarHUTHOM IIOJI€.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBONUCTB (PeppOMarHeTUKOB.

HccnenoBanue AeUCTBYS IOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKyus.

SIBiieHMEe 2JIEKTPOMAarHUTHOW MHAYKUUHU. [lOTOK BEKTOpa MAarHUTHOU
uHaykuun. OJIC uHAyKuuu. 3aKOoH AIEKTPOMarHuTHOM uHAyKiuu Dapanes.
Buxpesoe anekrpuueckoe none. Toxku Pyxo.

OJIC MHAYKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NupykTtuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. 31C caMOMHAYKINH.

DHeprusi MArHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAA
[€4b, COJICHOM/I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABHKECHUHA B MATHUTHOM T10JIE
3emMin.

Hemoncmpayuu.

HaGnronenue siBneHus 2IeKTPOMArHUTHON UHIYKIIUH.

UccnenoBanne 3aBucumoctd DJIC MHAYKIUH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOT'O MOTOKA.



[IpaBuno Jlenua.

[lamenrie MmarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKIIUU.

UccnenoBanne 3aBucumMocTd JJIC caMOMHAYKIIMU OT CKOPOCTHU MU3MEHEHUS
CUJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

HccnenoBanue siBIECHUS SJIEKTPOMArHUTHOW UHAYKIUU.

OmnpeneneHue HHIYKIUU BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJIe 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust M BOJIHBI.

Tema 1. Mexanuueckue xonebdanus.

Komnebarensuas cucrema. CBoOOIHBIE KOIEOaHUS.

["apmonmnyeckue konebanusi. KuHnemarnueckoe U JTUHAMUYECKOE OIMUCAHUE.
DHEpPreTUYecKoe ONMHUCAHUE (3aKOH COXPAHEHUs MEXaHWYEeCKOW sHepruu). BeiBon
JMHAMUYECKOr0 ONMHUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUUYECKOIrO U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammiutyna u ¢asza konebanuil. CBA3b aMIUIMTYIbl KOJEOAHUN HMCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHHUS.

[lepwon u yacrora koneOanuil. [lepumon Manbix CBOOOJHBIX KoJieOaHUM
MaTEeMaTHYeCKOro MasTHHKA. llepuos CBOOOAHBIX KOJI€OAaHWN TPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxarouux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3zonancnas kpuBas. BnusiHue 3aTyXxaHusi Ha BHUJ PE30OHAHCHOW KpPUBO.
ABTOKOJICOAHMSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kauesu, My3blKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck KoJ1Ie0aTeIbHOTO IBUKEHUSL.

HabGnronenue He3aBUCUMOCTH NEPUOJIa MalbIX KOJIEOaHUI Ipy3a HA HUTH OT
aMILTUTY B

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH MEpUojia CBOOOTHBIX
KOJI€OAHMI OT COMPOTUBIICHHUSI.

HccnenoBanne konebaHWid Tpy3a HA MACCUBHOM TMpYKHUHE C IIEIbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MPY>KUHHOTO MasiTHUKA.

3aK0H COXPAHEHUS PHEPTUU MPU KOJICOAHUSX Tpy3a Ha MPYKUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHU.

Habmonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHMII HHUTSHOTO W MPYKUHHOIO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUYKEHHUS Teja B XOJI€ K0JeOaHUl Ha yIPyTroM MOABECE.

W3y4yeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpazoBanue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIONINX KOJIeOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUI.

Tema 2. dnekmpomazHummnsie Koniedanus.

Konebatenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJIcOaHUS B
uaeanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsija KOHAEHcaTopa C aMIUIMTYA0M CHITIbI TOKA B KOJIEOATEIHbHOM KOHTYDE.

3aKOH COXpAHEHUs SHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaronme 3JIEKTPOMArHUTHBIE KoJIeOaHusl. BbIHyX1I€HHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHbIi TOK. MOIMHOCTH IEPEMEHHOIO TOKA. AMIUINTYAHOE U
JCHCTBYIONEE 3HAUYEHWE CHUJIBI TOKA W HANPSOKCHHS] TPH pa3iudHou (dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHMU.

CHHyCOMIANIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOUJAIBHOIO IIEPEMEHHOIO0 TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpsixeHUi.

Wneanvupiii  Tpanchopmartop. IlpomsBoacTBo, mepegada u MOTpeOIeHHE
JJIEKTPUYECKON YJHEPTHH.

OKOJIOTMYECKUE PHUCKU IIpU MPOU3BOACTBE 3JEKTpo3Hepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HMU.

TexHu4yeckrue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: JIIEKTPUUYECKHUU
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, JIMHUU AJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJI€OaHUSI.

3aBUCHMOCTh 9aCTOTHI CBOOOIHBIX KOJIEOAHHUH OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 3JIEKTPOMarHuTHOIO FeHepaTopa.

BriHyX/1I€HHbIE CUHYCOUIaJIbHBIE KOJICOaHUSI.

Pe3ncrop, kaTymka WHAYKTUBHOCTH M KOHIEHCATOP B LEMH IEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COCAUHEHHM PE3UCTOpa, KaTYILIKH
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO U IpUHLIUI IEUCTBUS TpaHchopmaTopa.



Mopaenp TMHUY JIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBaHnre NEPEMEHHOIO TOKAa 4Yepe3 IOCIENOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B LIEMH MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpPOMAZHUNIHbBIE 6OTIHDbI.

MexaHudeckrue BOJIHBI, YCIOBUS HX pacnpoctpaHeHus. Ilonepeunsle u
IIPOJOJIbBHBIE BOJIHBL. llepuon, CKOpOCTh pacnmpoCTpaHEHUs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHe, MHTephEepeHIHs U
T pakiys.

3Byk. CxopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymOBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

OJIEKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI U3JIyYEHHsI JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalMsi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJIsipu3anusl, UHTepPEepeHLus U Tudpakuus.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KArOIIEH Cpeibl.

TexHu4ecKue yYCTPONCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeJIEBU30p, aHTeHHa, TeiedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U paCIpOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

HabGnronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdpepeHnny u nudpakinm MEXaHUYECKUX BOJH.

AKYCTUYECKUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHUE.

HaGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KojeOaHuH.

HccnenoBaHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAaKEHUE, TPEIIOMIICHUE,
noJsipu3anus, 1udpakuus, THTepEepeHLHsL.

OOHapy>keHue HHPPaKpacHOro U yJIbTPapuOIETOBOIO U3TyUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.



N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOJIMHEHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOM cpexe. Jlyu csera.
To4euyHbIl HICTOUYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
iockoM 3epkane. Cepuueckue 3epkana.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTelb npesioMiieHHs. [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOUIEHHE JUIMH BOJH IPHU IEPEX0JI€ MOHOXPOMATHYECKOIO CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon myueit B mpusme. Jucnepcust cBeta. CrIOKHBIM cocTaB Oeloro cBeTa.
[{BeT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroi MoaHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOe
paccTOsIHUE W ONTHYECKash Cuja TOHKOM JIMH3bl. 3aBHCHUMOCTb (POKYCHOTO
pPaccTOsiHUSL TOHKOM CQepuyecKoil JMH3bI OT €€ NeOMETPUU U OTHOCHUTEIBHOTO
MOKA3aTeNs MPETOMIICHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xox dyva, MpPOLIEAIIEro JIMH3Y IMOJ MPOU3BOJBHBIM YIJOM K €€ TJIABHOU
ontuueckoil ocu. IloctpoeHne wu300pakeHU TOYKM M OTpe3Ka MpsSMOM B
coOMparOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

Ontuueckue npudopsl. Pa3pemaromasi cnocoOHoCTh. [1a3 kak ontuueckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBusi HaOMIOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Kiaccuyeckux
UHTEP()EPEHITMOHHBIX CXEM.

Hudpakuust cBera. [udpakumonHas pemeTka. YCIOBHE HAOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpU NAaJ€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPAKIMOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBINA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie NpeioMIICHUS CBETA.

HaOmnroienue nojiHoro BHyTPEHHETo oTpakeHus. MoJieib CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaUIeIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.

Mopnenu MUKpOCKoOTa, TEJIECKONa.

Hab6mronenune naTepEepeHIINN CBETA.

HaOmronenne nNBeTOB TOHKUX IUIEHOK.

HabGntonenue nudpaxiuu ceera.

N3yyenue nudppakiinoOHHON PEIIETKY.

Hab6mronenune nudpakimmoHHOTO CIIEKTpaA.

HaOmronenue nucnepcuu cBera.

HabGnronenue noasipu3annu CBETA.

[IpuMeHeHue NOISIPOUJIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyMm.

W3mepeHne rnokasaTess NpeaoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JIUH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pacCEUBAIOLIUX JIUH3.

[Tonyyenue n300pakeHus: B CUCTEME U3 MIOCKOTO 3epKajia U JTUH3HI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGntonenue nudpaximu, tHTEpPEPEHIINH U MOISPU3ALUU CBETA.

N3yueHue nosipu3aluu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uHTEpHEPEHIINN JIA3EPHOTO U3TYUEHUS HA JIBYX IICISX.

HaGmronenue nucnepcuu.

HaGntonenue u uccnenoBanue AuGpakiiuOHHOTO CIEKTpa.

W3mepenne JMHbl CBETOBOW BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHHUS CBETOIMOAA TPH MOMOIIU TU(DpaKIIMOHHON
PELIETKH.

Pa3znesn 6. OcHOBBI ClIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH.

['panuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynaTsel
CIIEIMAIBHON TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanusi  Jlopenia.
YcnoBue npuUUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOAI.



TexHu4yeckne yCTpOHMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIYTHUKOBBIE
NPUEMHUKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

Y4eHU4YEeCKUH IKCIEPUMEHT, TaO0OpaTOpHbIE pabOThI, MPAKTUKYM.

OnpeneneHue HMIyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTtuil (10
dboTorpadgusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKynapno-601an060ii Oyaausm.

PaBHOBecHOE TerUIOBOE M3NTydeHHE (M3Iy4eHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. ['mnore3a [1nanka o KkBaHTax.

®DOTOHBI. DHEPrUsi U UMITYJIbC (POTOHA.

dotoaddext. Onwitel A. I'. CtoneroBa. 3akonbl hoTodddekra. YpaBHCHHE
Oiiamreiina s pororddexra. «Kpacunas rparuma» Goroaddexra.

JlaBnenne cBeta (B 4YacTHOCTH, [IaBlieHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). OmbiTel I1. H.
JleGenena.

BonHoBble cBoMicTBa yactull. Bonuel ne bpoia. liimHa BosHbL 1e bpoins u
pasMepsl 00JacTH JIOKaNM3alMM JBUXKYyIIeics dactuipl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAILIAX.

Crneunduka usmepeHuit B Mukpomupe. COOTHOIIECHUS HEONPEAeIEHHOCTEH
['eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHL: CIIEKTPOMETD,
dorosnemenT, GOTOAATUYMK, TYHHEIBHBIM MHKPOCKOI, COJHEYHas OaTapes,
CBETOAMOL.

Hemoncmpayuu.

®oT0o3p(HEeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETo (hoTodddekxra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBIIEHUS  MOJYIPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeTonuo.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nocrostHHoi [Inanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOJIMO OT HAIIPSKEHMUSL.

Tema 2. @u3zuka amoma.

OnpITEl O KCCIENOBAHUIO CTpOEHUs aTtoMa. [lnmaHerapHas Monenb aroMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornomieHrue GOTOHOB MpU NEPEXoe aToMa
C OJTHOTO YPOBHSI DHEPTUH HA IPYTOU.



Bunsl cnextpoB. CrieKTp ypOBHEN SHEPTUH aToOMa BOAOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3Iy4eHHE cBeTa. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPAIBHBIN
aHasu3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopaa.

HabGnronenue TMHeHyaThIX CIIEKTPOB.

Y CTpOMCTBO U AEUCTBUE CUETUNKA NOHU3UPYIOIINX YACTHLI.

OmnpeneneHne JJIMHBI BOJHBI JIA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomsol, nPAKMUKyMm.

HaGmroienue TMHe4aToro cnekTpa.

HccenenoBanne CIeKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U M3MEPEHHE
OCTOSTHHON PrmOepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnas monens sigpa [eiizen6epra—Banenko. 3apsa sigpa. MaccoBoe
yucio sapa. M3o0Tonsl.

PagmoaktuBHOCTh. Anbda-pacnaa. OJEKTPOHHBIA W TO3UTPOHHBINA OeTa-
pacnan. I'amMa-u3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B IMPUPOJE.
CBolicTBa MOHU3UPYIOLIErO H3JIy4eHUs. BiusHuEe pagvoOaKTUBHOCTH HA KUBBIE
opranusmbl. EcrecTBeHHbIN QOH n3nydeHus. Jlozumerpus.

DHeprus CBsA3HM HYKJIOHOB B sifipe. SnepHbie cumbl. JleexT maccl siapa.

SAnepusble peakuuu. JleneHue u cunres saep. Aaepusie peaktopsl. [IpodiemMsl
YIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OJKOJOTMYECKHE ACHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonap! perucTpanyy U UCCIETOBAHUS DIEMEHTAPHBIX YaCTHII.

dyHnamMeHTaabHble B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI U  JICNTOHBI.
IIpencraBnenne o CranpapTHOM Moaenu. KBapK-TiIFOOHHAst MOJENb aIPOHOB.

O®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMmHas martepuss U TEMHa
DHEPIHUS.

EnuncTBO u3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIl peakTop, TEPMOSACPHBIM peakTop, aTroMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomut, npaKmuKym.

HccnenoBanre TpeKOB 4acTHIL (110 TOTOBBIM oTorpadusim).

HccnenoBanue painoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JI03UMETDA.

N3ydeHnue nornouieHus 0eTa-4yacTHl] aTFOMUHUEM.

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3HKH.



DTarnbl pa3BUTHS aCTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHMMOCTHh 3aKOHOB (HM3WUKH JUIsI OOBSICHCHHUS TMPUPOJIBI
KOCMHUYECKHUX 00BEKTOB.

MeToabpl acTpOHOMHUYECKHX HccienoBaHuil. COBpPEMEHHBIE ONTHUYECKHUE
TEJIECKOTIIBI, PAAUOTEIIECKOIbI, BHEaTMOC(EpHas aCTPOHOMHUS.

Bupn 3Bé3gnoro neda. Co3Be3ausi, SpKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBUKECHUE.

CoJiHEeYHas cucTema.

Connue. ConHeunasi akTUBHOCTb. MIcTounuk 3Heprun CoJtHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CreKTpaJbHbIM KJ1acc —
CBETHUMOCTBY». 3BE3AbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIA B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJlaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa006ma. Pazberanve rajgakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo0i1eMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmonenust 3B€3mHOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HMCIOJb30BAaHHEM
KOMITBIOTEPHBIX MPUJIOKEHUHN IS ONPEICIICHUS TT0JI0KEHUS HEOSCHBIX 0OBEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO3Be37us (CEBEpPHOTO MONyIIapus U SPKUE
3BE3BI.

Habmonenuss B Teneckon JIyHBI, IIIaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUU.

Pu3nyecKuil IPaKTUKYM.

Crioco0b1 m3MepeHns (PU3NYECKUX BETUYNH C MCIIOJIh30BAHHEM aHAIOTOBBIX
1 U(PPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUNKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIbHBIC MOTPEITHOCTH U3MEPEHUN (DU3NYECKUX BEIIMYMH.
OrneHka rpaHull MOrpeluIHOCTEM.

[IpoBeneHHEe KOCBEHHBIX HM3MEPEHUM, HCCIECAOBAHUN  3aBUCHUMOCTEU
(U3NYECKUX BEIUMYMH, NPOBEPKA MPEMIOKEHHBIX THUIOTe3 (BBIOOp M3 padorT,
ONKMCAaHHBIX B  TEMATUYECKUX  pa3feiiax «YUYECHUYECKHM  IKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM ).

Oo6o0marmee NOBTOPEHHUE.



O0o01eHne u cucreMaTu3alus CoAepKaHus pas3ienoB Kypca «MexaHukay,
«MonekynspHas ¢u3uka U TEPMOAMHAMUKAY, «INEKTpoAuHaAMUKay, «KonebaHus
U BOJHBD», «OCHOBBI CIIEHMAIBHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
¢uznka», «IIEeMEHThl aCTPOHOMUHU U aCTPOPUIUKID.

Ponp ¢u3ukm u acTpoHOMHMM B HKOHOMUYECKOHM, TEXHOJIOIMUECKOMH,
COLIMATIbHON M ATHYECKOH cepax AesTETbHOCTH YETIOBEKa, POJb U MECTO (PU3UKU
M aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEeMATH3UPYIOMICH, OOBSICHUTENPHOM W  MPOTHOCTHYECKOW  (pyHKuMiA
duznyeckoil Teopum, posb GU3NUECKON Teopuu B GOPMUPOBAHUN MPEACTABICHUIN
0 (u3MYecKOl KapTUHE MUPA, MECTO (PU3NYECKON KAapTHHBI MHUpa B 00ILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHAN O IPUPOIE.

Me:xnpeameTHble CBSI3H.

WN3yuenne kypca ¢usukum yraoyOnéHHoro ypoBHs B 11 kjacce
OCYLIECTBIISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOJIOTUH.

Mesicnpeomemmunvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYUHOZ20
nO3HAHUA: SIBICHUE, HAYYHBIH (hakT, TUMOTe3a, (PU3MYecKas BEIUYUHA, 3aKOH,
Teopusi, HAONIOJACHHUE, DSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHHUE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHL, LIUPpPOBas 1adopaTopusl.

Mamemamuka: pelieHUWE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(YyHKUHMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMU HA OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 31eMeHTapHBIX (yHkuui. [Ipu3Haku mnoaO0Ms TPEYroJbHUKOB,
ornpezeNeHue IIOMAAN MIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nexrpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelIbHbIE
JIBIWKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKUE PHUCKU TMpPH IPOU3BOJICTBE
IIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYKOBasl JIMAarHOCTMKAa B MEIWLMHE, OINTHYECKHE SBICHUS B JKUBOU
IPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsl CTPYKTYypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

I'eocpagpua: ™MarHuTHBIE TIONOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX  PYa,
(doTochEMKa 3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpOJBUTATENh SIKOOM, TeHepaTop MEepEeMEHHOTO TOKA, MHIYKIMOHHAS TIEUb,
JIMHUM 3JIEKTPONEpeay, 3IEKTPOABUIaTelb, pajap, paIuoONpUEMHUK, TEIEBU30D,
anteHHa, TteiepoH, CBY-meub, yabTpa3ByKoBas JIUarHOCTHKa B TEXHUKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
NPUEMHUKH, S/IEpHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHUA.



IVDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS ydeOHoro mnpeamera «Dusukan
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIUXCsl PYKOBOACTBOBATHCS
copMUpPOBaHHOW BHYTPEHHEH TNO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAINH, TO3UTUBHBIX BHYTPEHHHX  yOEXJCHMI, COOTBETCTBYIOIIMX
TPaJIULMOHHBIM IIEHHOCTSAM POCCHUHCKOIrO OOIIECTBAa, PACHIMPEHUE >KU3HEHHOIO
OIIBITA U OIBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3ALUA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIIBHON IESITENBHOCTH, B TOM YHUCIIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e Cc(pOPMUPOBAHHOCTh TIPAXKIAHCKOM  MO3ULMK  OOyyarolerocs  Kak
aAKTUBHOT'O U OTBETCTBEHHOI'O WJIEHA POCCUIICKOr0 OOIECTBA;

e IMPUHATHE TPAJAULHUOHHBIX OOIIEYEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPATUYECKUX EHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JAECATEIBHOCTh B MHTEPECAX IPAXKIAAHCKOTO
oOuiecTBa, y4yacTBOBaTb B CAMOYNpaBICHUM B  00pa30BaTEIbHOU
OpraHu3alvy;

e YMEHHME B3aMMOJEUCTBOBATb C  COLMAIBHBIMU  HMHCTUTYTAMU B
COOTBETCTBUU C UX (DYHKIHUSIMU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NESTEIBHOCTH.

NAaTPHOTHYECKOI0 BOCIIMTAHUA:

e Cc(hOPMUPOBAHHOCTb  POCCHICKON IPAXKIAHCKON UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHMKEHHIM
POCCHUICKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

e CHOCOOHOCTH OIICHWBATh CUTYAIMIO M MPUHAMATH OCO3HAHHBIC PEIICHHUS,
OPHEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHUE JIMYHOTO BKJaJla B IOCTPOEHUE YCTOMUMUBOIO OYIYyIIETO.

3CTETHYECKOr0 BOCIIMTAHUA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PUZNUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pasIuyHbIM chepam npoPecCHOHANbHON AESITEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (QU3MKOW ¥ TEXHUKOW, YMEHHE COBepIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccuu U pearTu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHbl;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O U CaMOOOpPa30BaHUIO B
obnactu (HU3MKHU Ha IPOTSHKEHUH BCEH JKU3HH.

IKOJIOI'HYECKOI0 BOCIIMTAHUSA

c(OPMHUPOBAHHOCTb 3KOJIOTMYECKON KYJIBbTYphl, OCO3HAHUE TI00aTIBbHOTO
Xapakrepa dKOJIOTMYECKUX IpooiieM;

IUIAHUPOBAHWE M OCYLIECTBICHHUE JACHCTBUH B OKpYXaroLlEd cpene Ha
OCHOBE 3HaHUS LE€l yCTOMYMBOrO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIbHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUH 1O (PU3HUKE.

HECHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3NICCKON HAYKH;

OCO3HAaHME IEHHOCTH HAy4YHOW JAEATEIBbHOCTH, F'OTOBHOCTH B IPOLECCE
U3ydeHUs: (PU3MKM OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble JelcTBUA
ba3oBble JJoruueckue aAeMcTBUs:

CaMOCTOATENIbHO  (OpMYyJIUpOBaTH M aKTyalIM3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACISITh 1EIU ACATEILHOCTH, 3a/1aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TPOTHUBOPEYUST B paccMaTpUBAEMBIX
bu3HYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTepUaNIbHBIX 1 HEMATEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pEe3ynbTaTOB LIEJIAM, OLIEHUBATh PUCKH MTOCIEACTBUI 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATHE pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:

BJIQJICTh HAyYHOH TEPMUHOJIOTHEH, KITFOUEBBIMH TOHATHUSMU U METOJaMU
bu3nUecKoil HayKu;



BJa/J€Th  HaBbIKAMU  Y4€OHO-HCCJIENOBATEIbCKOW M MPOEKTHOU
NEATETPHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelIeHHusT 3aaad  (PU3NIecKoro
COJIEpKaHusl, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUS;

BJaJ€Th BUAAMM JAESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO M TIPUMEHEHUIO B PA3INYHBIX YUEOHBIX
CUTyallUsX, B TOM YHWCJE MPU CO3JaHUH YYEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTyaJIM3UpOBATH 3a/auy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxOJuTb AapryMEHThl MJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a/7aBaTh MapaMeTpbl U KPUTECPHUH
pEIICHNUS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJA€ PEIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIE 3aJaud B OOPa30BATEIHHOU
JeSITEIbHOCTH, B TOM YHUCIIE TIPU N3YYCHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETb MNEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUYECKYIO 00JIacTb
KU3HEIESITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;
CTaBUTh MPOOJIEMBI U 33]a4H, JTOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

Pabora c undgopmanmueii:

BJIa/IETh HABBIKAMHU TONydeHUs WH(pOpManuu (HU3HUECKOTO COJEpKaHUs
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISTh MOHUCK,
aHaJlu3, CHCTEMATU3alMI0 M UHTEPIPETALNI0O MHPOPMAIUU pa3IMYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3allMOHHBIX 3a/Jad C COONIIO/IEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECcypcocOepeKeHusi, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COACPNKAHMS B Pa3IUYHBIX (hopmarax c
y4€TOM Ha3HayeHUs WHGOpPMalUKW M LEJNEeBONM ayAUTOPHUM, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPENCTABICHUS U BU3YyaIU3al1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe NeiCTBUS:



OCYLIECTBIISATh OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MNPEANOCHUIKA KOH(MJIMKTHBIX CHTyalUd M CMST4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUs C UCIIOIb30BaHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMATh W WUCHOJIB30BAaThb  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUYAIbHON paOOTHI;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX AECHCTBHUI C yu€TOM OOLIMX
WHTEPECOB U BO3MOXKHOCTEHN KaXKJI0I'0 YJI€HA KOJIJIEKTUBA,

IIPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTHXKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBHM, pacpeeNsiTh POJIA ¢ YIETOM MHEHUI yYaCTHHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKJIOTO Y4aCTHHUKAa KOMaHIbI B
oOmIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IIpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYeCKOe IIOBEICHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEJIBHO ~ OCYIIECTBJIATh  ITO3HABATENBHYIO  JIE€ATEIBHOCTh B
oOnactT (U3MKKM UM AaCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSTEJIbHO COCTABJIAThH IUIaH PELIECHUsT PACUETHBIX U KaUYE€CTBEHHBIX
3a/1a4, IUIaH BBIIOJHEHUS MPAKTUYECKOW padOThl C y4ETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsITh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;
JienaTth OCO3HAaHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTtb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 00IacTU
(U3HUKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN HHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTHb KOPPCKTHUBEI B ACATCIbHOCTD,
OOCHUBATDb COOTBCTCTBHUC PC3YJIbTATOB LICIISIM,



BJIaJIeTh HABBIKAMHM II03HABATEJIbHOM peduieKcuM KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN YU MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMI;

UCIIOb30BaTh MPUEMBI pediIeKCHHU JJI1 OLIGHKHW CHUTYalluu, BbIOOpa
BEPHOI'O PEIICHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHMIO;

MIPUHUMATh MOTHUBBI M APryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESITCIbHOCTH;

IPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpornecce HOCTHMKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMBI IO
bu3uke U1 ypOBHS CpPEIHEro oOmero ooOpa3oBaHUs Yy OOy4YaroNIUXCs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAMOJIar afO A
c(hopMUPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKJIIOYAIONIErO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOU
HIMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

caMOpEryJIMpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHME, CIIOCOOHOCTH aTanTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LN
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEUCTBOBATh, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIHOCOOHOCTh IMOHMMAaTh 3MOLUOHAJIBHOE
COCTOSTHME JPYTHX, YYHTBIBaTh €r0 MPH OCYIIECTBICHUUA OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COMIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIJIIOYAIONIUX CIOCOOHOCTh  BBICTPaWBATH
OTHOLICHUS C JAPYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspemarb KOHQIUKTHL.

[NPEAMETHBIE PE3VYJIbTATDI

K xonmy oOydenust B 10 knacce mnpenMeTHble pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJIAIONITUXCS YMCHHIA:



NOHUMATh pOib (PU3MKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M OSTUYECKOM cdepax [edaTebHOCTH
YeJI0BeKa, poJib U MECTO (DM3MKK B COBPEMEHHOW HayYHOU KapTUHE MHPA,
3HAYEHUE OINMCATEIBHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBHOU WU
OPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHUKH,
MOJICKYJISIPHON (PU3UKM M TEPMOJIMHAMUKHU, POJIb (PU3MUECKON TEOPHH B
(opMHpPOBaHNY MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paziuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNel (QU3nYeckux Ten u
IPOLECCOB (SIBJICHUI): HHEpLMaNbHAs CHCTeMa OTcuYéTa, aOCOJIOTHO
TBEPAOE TEJO, MaTepHallbHAas TOYKA, PAaBHOYCKOPEHHOE JBHKCHUE,
CBOOOIHOE TajacHHWe, a0COMIOTHO yrpyras aedopmarus, abCOTIOTHO
yOpyroe 1 abCONIOTHO HEYNPYToe CTOIKHOBEHHSI, MOJEIHU Ta3a, >KUIKOCTH
U TBEPAOrO (KPUCTALIMYECKOTO) TeNa, UICATbHBII ra3, TOUEUHBIN 3apsj,
OZIHOPOJHOE JIEKTPUYECKOE I10JIE;

pasnuyuath ycioBUs (IpaHULBbl, 00JacTH) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaThb M OOBSICHATh MEXAHUYECKHE IPOLECCHl M  SIBJICHMS,
UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJibl KMHEMAaTUKH PaBHOYCKOPEHHOIO
NBIKEHUA, TpeoOpa3zoBanusa [anunes st CKOPOCTHM M INEepeMelIeHus,
3akoHbl HploTOHA, mpuHOHMN  OTHOCUTENbHOCTH [ammiies, 3akoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEPrUM, CBSI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpIuH,
YCIOBHSI paBHOBECUS TBEPAOrO Teia), MPU HATOM  HUCIHOJIb30BATh
MaTEeMaTUYeCcKoe BBIpa)KECHHE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumes, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMsSI HUMIIyJIbCca U
MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MONEKyIsipHOW (UMK U
TEPMOAUHAMHUKHM (CBSI3b JIaBJIEHUS HUJCAIBHOTO Ta3a CO CpeaHei
KMHETHYECKOW HDHEPruel TEIUIOBOrO JBHKEHHS W KOHLEHTpalUEed ero
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPruer TEmIOBOro JBUKEHHUS €ro YacTHUll, CBSA3b JIaBJICHUS WEaTbHOIO
razda ¢ KOHLEHTpalued MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHUE
MenpneneeBa—KnaneiipoHa, IE€pBbIi 3aKOH TEPMOAVHAMUKH, 3aKOH
COXPAHEHHUs SHEPruu B TEIUIOBBIX IpolEeccax), MpU 3TOM HCIOJIb30BATh



MaTeMaTHUUECKOe BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUA MennaeneeBa—Kianeipona;

aHAJTU3UPOBATh W OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKCHHS W 3aKOHBI AJICKTPOAMHAMUKHN (3aKOH COXpaHCHUS
BJIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTEHIIMAJIbHOCTD
AIEKTPOCTATUYECKOIO TOJIA, MPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, TPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TAK)K€ MPAKTUYECKH BAXKHBIC COOTHOILICHUS: 3aKOHbI OMa IJid y4yacTka
HenyM W JUId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHia,
npaBuwia Kupxroda, 3akonsr Dapazes 11s1 JIEKTPOIIN3a);

ONUCHIBATh (PUBMYECKUE MPOIECCHl U SIBICHHS, HUCIOJIb3YSl BEJIIMYUHBL:
MEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHWE, TOTCHUHUAIbHAS DSHEPIrUsl, KUHETUYECKas
DHEPrus, MeXaHW4yecKas JHeprusi, padoTa CHIIbI, IEHTPOCTPEMUTEIBLHOE
YCKOpEHHUE, Cuja TSKECTH, CWila YOPYrocTH, CUjla TPEHHUS, MOIIHOCTb,
SHEprusi B3aUMOJACHCTBUS Tena C 3eMiéid BOIU3M €€ MOBEPXHOCTH,
SHEpPTHUs yupyro nedopmaruu  TPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAsI TeMmIepaTypa Tejla, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
DHEPIrus HJCAIBHOIO OJHOATOMHOTO rasza, paboTa HJealbHOIO0 Ta3a,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOrO TEMJIOBOTO
JIBUTATENS; NEKTPUUYECKOE TOJIE, HAPSKEHHOCTh JIEKTPUUECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsHKCHHOrOo Iapa B
BAKyyM€ M B JMDJICKTPUKE, IOTEHIIMAT DJICKTPOCTATUYECKOrO IO,
Pa3HOCTh MTOTEHIIMAJIOB, YJIEKTPOJIBUXKYIIIAs CUJIa, CHJIa TOKA, HANIPSKEHUE,
MOIIHOCTh TOKA, DJICKTPUYECKAasT EMKOCTh IUIOCKOIO KOHJIEHCATOPa,
COIPOTHBJICHUE YYaCTKa LENU C MOCIEAOBATEIBHBIM W IMapalieIbHbIM
COCIMHEHUEM PE3UCTOPOB, SHEPTUS AIICKTPUUYECKOTO MOJISI KOHJIEHCATOPA;
00BACHATH 0COOCHHOCTH NPOTEKAHUS (bU3nIECKUX SIBIICHUIA:
MEXaHMYECKOE JBIKCHHME, TEIJIOBOC [BWI)KCHHE 4YAaCTHI[ BEICCTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, mU(dy3us, ucmapeHue,
KUIICHUE U KOHJICHCALMS, TIABJICHUE U KPUCTAIUIM3ALINS, HAPABICHHOCTh
TeIUIoNepeaayu, JICKTPU3aLU TEJ, SKBUMOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEITMYUHBI OT
OPYrOM C  HCIOJB30BAaHWEM  IMPSAMBIX HU3MEPEHUM, IIPU  ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTaThl IOJTYyYEHHOU
3aBUCHUMOCTH (PU3MUYECKHUX BEIUYUH B BHJE TpadUKOB C Yy4ETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUM, IeJIaTh BBIBOBI IO pe3yJibTaTaM
HCCJICIOBAHMS,



IPOBOJNUTh KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, NIPU HTOM
BBIOMPATh ONTHUMAJIBHBIA METOJ U3MEPEHUs, OLICHUBATh aOCOJIOTHBIE U
OTHOCUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, AaHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U J€JaThb BBIBOJ O CTaTyce MPEIOKEHHON
TUIIOTE3HI;

coOrofaTh mpaBmiIa O€30MacHOTO TPyAa MPH MPOBEACHUN UCCIICTOBAHHIA
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKyma U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JIEATEIIBHOCTH C MCIHOJb30BAHUEM
U3MEPUTEILHBIX YCTPONCTB U 1a0OPaTOPHOro 000pYAOBAHMS;

pelaTh pacy€THbIC 3aJa4yd C SBHO 33JaHHOM W HESIBHO 3aJaHHOU
¢u3nyecKol MONENbI0: Ha OCHOBAaHWH aHAJIM3a YCIOBHUS O0OOCHOBBIBATH
BbIOOp (u3MUECKON MOJENu, OTBEYalolled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMyJbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IMOCTYJaThl
(U3MYECKUX TEOpUld MpPHU UCIOJIB30BAHUM MaTEMaTHYECKUX METO0B
peuieHus 3a1ad, MIpoBOJIUTh PacyEThl HA OCHOBAHUHM UMEIOIINUXCS TAaHHBIX,
aHAJIU3UPOBATH PE3YJIbTAThl W KOPPEKTHUPOBATH METOABI PEMICHUS C
Y4ETOM ITOJIyYEHHBIX PE3YJIBTATOB;

pelath KayeCTBEHHbIE 3aJaud, TpPeOyIoLIMe NPUMEHEHHUs 3HaHWM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TaKKE UHTErpaluy 3HAHUW U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEIIOYKY PaCCyKJICHUI C ONIOPOM Ha U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUE SIBICHMUS,

UCIIONB30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJAa POCCUMCKUX M 3apyOeKHbIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M IPOU3BOJACTBEHHON
JESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHONM C (PU3MYECKHMMM IpOLIEcCaMu, C
HO3UIMI 3KOJOrH4YEeCKON O€30MacHOCTH, MPEACTABIECHUIN O pallMOHAILHOM
IPUPOAOINOIb30BAHUH, @ TAKKE€ Pa3yMHOM HCHOJIb30BAHUM JTOCTUKEHUN
HAYKH W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00111eCTBA;

NPUMEHSTh pa3InyHbIe CIOcOObl paboThl ¢ MHpoOpMaIuel (HU3NIECKOTro
COJIEpP)KaHUSI C MHCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, IPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE



TEXHOJIOTMM JJI1 TIOHUCKA, NepepabOTKH U NPEabsIBICHHUS YyuyeOHOW WU
HAYYHO-MIOMYJISIPHON MH(OPMALMU, CTPYKTYPUPOBAHUS M UHTEPIIPETAILINH
uHGOpMaIlMK, TOMYYEHHOW M3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyr0  HMHQOpMAIM0O U  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUW, TaK U Ha OCHOBE
aHalM3a UCTOYHUKA WH(POpPMAIIUH;

MIPOSIBIISITH OpraHHU3aIOHHBIC U MO3HAaBaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B  TpoIlecce
BBITIOJTHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3IUYHbIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEAesATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsIX, aJICKBaTHO OIICHWBATH BKJIAJ KaXJOTrO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCCMaTPUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie npodeccnoHanibHOM AesTENbHOCTH 1O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPO(UIIs.

K xoniy oOyuenust B 11 knacce mpenMeTHblEe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIA:

NOHMMATh pPOJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M 3THYECKOU cepax AeATeIbHOCTH YEIOBEKa, pOJib U MECTO
($U3MKN B COBPEMEHHOM HAy4yHOW KAapTUHE MHpa, pOJib aCTPOHOMUU B
IIPAKTUYECKOM  JEATEIBHOCTH 4YEJIOBE€Ka M JAJIBHEHIIEM  HAay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHUE OIHCATEIIBHOM, CHUCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHON W TPOTHOCTUYECKOW (YHKIUN (PU3NIECKOM TEOpUU —
ANEKTPOANHAMHUKY, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
¢uzuky, ponp (u3MUecKoll Teopuu B (GOPMUPOBAHUU IPEACTABICHUI O
¢uznyecKoil kKapTuHe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHAN O IPUPOJIE;
paziuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNel (QU3nYeckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJIsl, TAPMOHUYECKUE KOJeOaHUsl, MAaTeMaTUYECKUI MasATHUK,
UJICAJbHBIN TPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, HJCAJIbHBIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJIC/IH CBETA;

pasznuyuath ycioBUs (TPaHHUIBI, O0JACTH) MPUMEHMMOCTH (U3MUECKUX
3aKOHOB, MOHMMATh BCEOOHIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSACHATH SJICKTPOMATHUTHBIC MPOIECCHl U SIBICHMUS,
WCIIONBb3Yysd OCHOBHBIE IIOJOKEHUS W 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIMAIbHOM ~ TEOpUM  OTHOCUTENBHOCTHM  (3aKOH  COXpPaHEHUs



IEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwia JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  WHAYKOWWM, TmpaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOW LEMH CO CKOPOCThIO
U3MEHEHUS  CWIbl  TOKa,  IIOCTYJATbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEITLHOCTH DUHIITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U ABJICHMSI, UCIIOJIb3YS
MOJIO)KEHUSI  KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OWHINTEHHA  AJIA
dororddekra, mepBed U BTOpoM mocTynaTel bopa, mpuHIUI
COOTHOIIICHUS] HeomnpeaenéHHocTel ['eisenOepra, 3aKOHBI COXPAaHEHUS
3apsI0BOTO M MacCOBOT'O YHCEN M DHEPIUU B SIACPHBIX PEAKLUAX, 3aKOH
PaaOaKTUBHOIO pacraja);

ONUCHIBaTh (PU3NYECKHE MPOLECChl U SBJIEHUS, HCIOJb3YysS BEJINYUHBI:
HaIPsHKEHHOCTD AJIEKTPUYECKOTO MOJISA, MOTEHIUAT 3JIEKTPOCTAaTHUYECKOTO
IOJIA, PAa3HOCTh IOTEHUHAJIOB, HJIEKTPOJABIKYINAS CUIA, WHIYKIUSA
MarHuTHOTO IIOJII, MarHUTHBIA TMOTOK, cwia Amnepa, UHAYKTUBHOCTD,
ANEKTPOJBIKYIIAST CHJIA CAMOMHAYKIIMHM, SHEPrus MAarHUTHOIO IOJsS
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HMMITYJIbC, IIOJIHASI BSHEPrus,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIbl, PHEPrUsl U HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsiz sipa, SJHEPIUs CBA3M SApa;

OOBSCHATP  OCOOEHHOCTM  MpPOTEKaHHUs  (U3MUECKUX  SIBICHUM:
ANEKTPOMATrHUTHAS UHAYKINS, CAMOMHIYKIIUS, PE30HAHC, HHTEP(hEPECHIIHS
BOJIH, nudpakuus, [IUCIepcus, TOJHOE BHYTPEHHEE OTpaXeHHeE,
doTornexrpudeckuii 3pdext (potorddexr), anbda- u Gera-pacnansl saep,
raMma-usiiydeHue saep, Gu3nueckue MpUHIMMIbI CIEKTPAIbHOTO aHaln3a
U pa0OoThI Ja3epa;

ONpEIENATh HANpaBICHUE HMHIYKIMH MAarHUTHOTO TOJII TPOBOJHUKA C
TOKOM, CWJIbl Amniepa u cuiibl JIopeHua,

CTPOUTH U300paKeHHE, CO3JaBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M,
Y PACCUUTBIBATh €r0 XapaKTEPUCTHUKHU;

IPUMEHSATH OCHOBOIOJATalONIME ACTPOHOMUYECKUE TOHATUS, TEOPUU U
3aKOHBI I aHanu3a U OOBSICHEHHS (U3MYECKUX  IPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKIaIaAKTUUECKON
cpelie; ABM)KEHUSI HEOECHBIX Tel, HBOJIIOLNHU 3BE31 U BeeneHnHoii;
IPOBOJANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (HU3MUECKHX BEIUYMH C
UCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUW, NPH STOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOM 3aBHCHUMOCTH
¢u3nyecKkux BEJIWYUMH B BHJE TIpaduKoB C YYETOM aOCOJOTHBIX
NOTPEIIHOCTE  W3MEPEHMI, JAelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIeI0BAaHNUS;



MPOBOJUTH KOCBEHHbIC H3MEpEHUS (DU3UYECKUX BEIUYHUH, MPU STOM
BBIOMpATh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIEHHWBAaTh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TMIOTE3bI: MJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U J€JaThb BBIBOJ O CTaTyce MPEIOKEHHON
TUTIOTE3bL;

OTHUCHIBATh METO/IbI TTOJIYYEHHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUM;
cobmro1aTh MpaBuia 6€30MacHOro Tpyaa MpY MPOBEICHUH UCCIEOBAaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpaKTUKymMa ©  y4yeOHO-
MCCIIEOBATEIICKOM M IPOEKTHOM JEATENIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOMCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pelath pacy€THbIC 3aJa4yd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢bu3nUeckoil MOJIeNbl0: HAa OCHOBAaHMM aHAlM3a YCJOBHUS BBIOMPATH
dbu3nueckue MoOJeNH, OTBEYarol[ue TpeOOBaHUSIM 3aJlayd, MPUMEHATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOPUi
OpU  HUCIOJIB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHsS  3ajad,
MPOBOJAUTH PACUETHI HA OCHOBAHUM UMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIC 3a7aud, TPEOyIolIue NPUMEHEHHUS 3HaHUN U3
pa3HBIX pa3zenoB Kypca PU3NKU, a TAK)KE€ UHTErpalluy 3HAHUN U3 APYTUX
MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEIIOYKY PaCCyKJICHHUI ¢ ONIOPOM Ha U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U PU3NYECKHUE SIBICHHUS,

UCIIONB30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTL MPUMEPHl BKJAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IPOIECCOB OKPYAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESATEILHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMH IIPOIECCaMU, C
MO3UIINHI HKOJOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOINOIb30BAHUH, @ TAKKE€ Pa3yMHOM HCHOJIb30BAHUM JTOCTHUKEHUN
HAyKl W TEXHOJOTMH JUIsi JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00111eCTBA;

NPUMEHSTh pa3iunyHble COcoObl paboThl ¢ MHpoOpMaIuel (HU3NIECKOTro
CONIEp)KaHUsI C HCIOJIB30BAHHEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX



TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJI1 TIOWCKa, TepepabOoTKM U TPEIBSIBICHHUS y4eOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U WHTEPIIPETAILIH
uHpOpMallMK, TOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQOpMAIM0O U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCA 3HAHWW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(POpMAIINH;

MPOSIBIISITH OpraHHU3aIOHHBIC U MO3HABaTEIIbHbIC YMEHHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHHsT HOBBIX 3HAHMW B Ipoliecce
BBITIOJTHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX Pa0oT;

paboTaTh B TpyHNe C HCIOTHCHHEM pPa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsIX, aJICKBaTHO OIICHHWBATH BKJIAJ Ka)XJOTro U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTpUBaEMOM PoOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyaymie nmpodeccnoHanibHOM AesTENbHOCTH 1O
CHEIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Kontpoabn | IlpakTnuec
n/n MPOrPaMMbI Beero oOpa3oBaTeJibHbIE
ble padoThbI KHe padoThl
pecypcsl

Pasznea 1. HAYUHBIA METO/1 IO3HAHUS ITPUPO/IbI

1.1 Hayunslii MeTO] MO3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamrka 10
2.3 Cratuka TBEpAOrO TENa 5 1
24 3aKOHbBI COXPaHEHUSI B MEXAHUKE 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUHU 15 1
3.2 Tepmoaunamuka. TerioBbie MalTMHBI 20 1
313 ArperatHbie cocTosinus BemecTBa. Da3oBbie 14 |
' HIEPEXOIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DNEeKTpUYECKOE T0JIe 24 1




4.2 IToCTOsIHHBIN 2IEKTPUYECKAN TOK 24
43 Toku B pa3auyHbIX cpeiax 6
Hroro no pazneny 54
Paznea 5. PU3HUYECKHUIN MPAKTUKYM
5.1 Pu3nyecKuil NPaKTUKyM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbIie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOJIUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DNeKTpOMarHuTHas UHAYKIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHnnyeckue KojieOaHus 10
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHUs 15
)3 MexaHuuyeckre U 3JIeKTPOMarHUTHBIE 10 1
BOJTHBI
2.4 Onruka 25 1
Hroro no pazueny 60
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Wroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyiisipHO-BOJIHOBOM Tyanu3m 15
4.2 ®dusuka aToma 5
43 ®u3nKa aTOMHOTO SApa U 3JIEMEHTapHBIX 5




YaCTHI]

Wroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU 12
Hroro no pazneny 12
Pasnea 6. PU3HUYECKHUN MPAKTUKYM
6.1 ®u3nUecKuil NPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus u 0000eHne
71 MPEIMETHOTO COJIEP>KaHUS U OTIbITa 15
' JEeSTENIbHOCTH, TPHUOOPETEHHOTO MPHU
u3yueHuu kypca ¢pusuku 10 — 11 xmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Konrtpoin
HbIE
padoThI

IIpakTHyec
KHe
padoThbI

JlaTa
HU3yYeH
us

DJIeKTPOHHBIE
nmudposbIe
oOpa3oBarteJib
HbIe pecypchbl

®uszuka — pyHIaMeHTalIbHas HayKa O
IpUpoie

HayuHblii MeTOT MO3HAHUS K METOBI
uccaea0BaHus GU3NYECKUX SIBICHUIN

DKCIIepUMEHT U Teopus B Ipolecce
No3HaHuA npupoasl. Habmronenue u
HKCIEPUMEHT B (PU3UKE

CrniocoOsl u3MepeHus: GU3NYECKUX BETUUHH

AOGCoIIOTHAS 1 OTHOCHUTENBbHAS TIOTPEIIHOCTH
U3MepeHuil PU3NYeCKUX BEITUUNH

MopenupoBanue B ¢pusnke. Poib u mecto
¢bu3uku B GOPMHUPOBAHUN COBPEMEHHOU
Hay4YHOU KapTHHBI MUDPaA, B IPAKTUYECKON
NEeSATEIbHOCTH JIIOIEU

Mexannueckoe aprmkeHue. Cucrema oTcuera.
OTHOCHUTENBLHOCTh MEXAHHUYECKOT'O
newokenwust. [Ipsmas u oOpaTHas 3a1a9n
MEXaHUKHU

Pannyc-BekTop MaTepualbHON TOYKH, €ETO
MIPOEKLIMU Ha OcU KoopauHat. Tpaekropus.
[Tepememenue. Cxopocts. X nmpoekiuu Ha




OCH KOOp/IMHAT

PaBHOMEpHOE MPSAMONTMHENHOE TBUKEHHE.
I'padmyeckoe onucanre paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHKCHUS

10

CiioxeHue nepeMeneHnii 1 CKOPOCTEH.
Pemenue 3agau

11

HepaBHomepHoe BH>keHHE. MTHOBEHHas
CKOpOCTh. Y ckopenue. [IpssMmonuneninoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onmcaHue MPSIMOIMHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBobonHOe najieHue. Y CKOpeHue
CBOOOIHOTO Ta/IcHUs. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMCHH M UX rpapuKu

14

JIBu>keHUe Tena, OpOILIEHHOTrO MO/ YTIIOM K
TOPU30HTY

15

Kpusonunelinoe aBmwkeHue. J[BrxeHne 110
OKPYXXKHOCTH. YTJIOBAas U JINHEHHAsI CKOPOCTb.
[lepuon u wacrota. LleHTpOCTpeMUTENBHOE U
MOJIHOE YCKOPEHHE

16

KontponbHas padota no teme "Kunemaruka"

17

IIepBb1it 3axk0H HproTona. MHepuuanbHbie
cucteMbl otcuéTa. [IpuHumn
oTHOocuTenbHOCTH I"ammnes.
Heunepuuanbubie cUCTEMBI OTCUETA

18

Cuna. PaBHogeiicTByromas cuia. Bropoit
3akoH Hprotona. Macca




B3aunmoneiicteue ten. Tperunii 3aKoH

19 Hrrotona

20 [Ipunuun cynepno3unuu cui. Pemenne
3a/1a4 Ha IpUMeEHeHne 3aKk0HOB HproToHa
3aKOH BCEMHUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPaBUTAIMOHHOU U
WHEPTHOU MaccChl

” Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO
najicHust
JIBmkeHne HeOCSCHBIX TeJ U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Keriepa

24 Cuna ynpyroctu. 3akon ['yka. Bec Temna
Cuna tpenus. [Ipupoaa v BUIbI CUIT TPEHUS.

25 JIBH>KEHUE B )KUJIKOCTHU U ra3ze ¢ Y4ETOM
CHJIbI COTIPOTUBJICHUS CPEJIbI

26 Hanenue. ['mapocraruueckoe AaBiIeHUE.
Cuna Apxumena

7 AbcomotHO TBepaoe Terno. [ToctynaTensHoe
Y BpamlaTelibHOE JBUYKEHUE TBEPOTO Telia

)3 MoMEeHT CuiIbl OTHOCUTENIEHO OCH BPAILICHUS.
IIneyo cuianl
CrnoxxeHue Cuil, IPUIOKEHHBIX K TBEPJIOMY

29 teiy. LleHTp TshkecTu Tena. Y cinoBus
paBHOBECHS TBEPAOTO Tea. Busl
paBHOBECHS

30 Permrenue 3amgau




31

KontponsHas padora o teme "/[unamuka.
Craruka TBepaoro tena'"

32

Nmnynbc MaTepruanbHON TOYKH, CUCTEMBI
MaTepHalIbHbIX TOYEK. LIeHTp Macc cuctembl
MaTepHalbHbIX TOYEK. Teopema 0 IBUKEHUH
LIEHTpa Macc

33

NMitynbc cuibl 1 M13MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHMs UMITyJibca. PeakTuBHOE
JBUYKEHUE

34

MomeHT HMITYJIbCA MaTCpHaHLHOﬁ TOYKH.
HpeHCTaBHeHI/Ie 0 COXpaHCHHUU MOMCHTA
HMITYJIbCa B IICHTPAJIBbHBIX ITOJIAX

35

Pemenue 3agau

36

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. [ paduueckoe npencraBieHue
paboThI CHITBl. MOIITHOCTD CHITBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHHH KHHETHYECKOW YHEPTUN
MaTepualbHON TOYKH

38

[ToTenumanbHble U HEIOTEHIUAIBHBIE CUIIBI.
[TorennmanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbs KocMuueckast ckopocTb. CBsi3b
paboTHI HEMTOTEHIIMATIBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKOHN YHEPTUn

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.




VYpaBHenue bepryium s ueaibHOM
KHUJTKOCTH

KonTponbHas pabota no Teme "3aKoHbI

H COXPAHEHHUS B MEXaHUKe"
Pa3BuTHe npeacraBiaeHuit o mpupoe

42 TemnoTbl. OcHoBHBIC noJ1okeHuss MKT.
Huddysus. BpoyHoBckoe qBUKEHHE
CrtpoeHnue ra3000pa3HbIX, KUJIKHX U

43 TBEPABIX TeJ. XapaKkTep JBUKECHUS U
B3aMMO/ICHICTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (AaTOMOB).

44 KomnuectBo BemectBa. [locTosiHHas
ABorazipo

45 Temneparypa. Teriosoe paBHoBecue. [llkana
Lenbcus

46 Pemenue 3agau

47 neansHbil ra3. I'a30BbIe 3aKOHBI

43 VYpaBHenne MeHnneneesa-Kianeipona.
Pemenue 3agau

49 AbcomroTHas TemrepaTtypa. 3akoH JlanproHa

50 W3omporeccsl B uealibHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA

51 I'padmyeckoe mpeacTaBIeHIE H30MPOIIECCOB:
U30TepMa, U30X0pa, u30dapa

52 OcnoBnoe ypaBHeHue MKT

53 Permtenue 3amgau

54 CBsI3b a0COIOTHOI TeMIepaTypbl




TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOM HEpruel noCTynaTeIbHOTro
TEIIOBOTO ABUKEHUS €€ YaCTHI]

55

O060011IeHYE ¥ cUCTEMATU3aLMs 3HAHUM 110
Teme "OcuoBsl MKT"

56

KonTponbHast pabota no teme "OCHOBBI
MKT"

57

TepmoauHamMuueckas cucteMa. 3aJlaHue
BHEIIHUX ycsioBul [t T/1 cucTteMsl.
Bueminue u BHyTpeHHUE TapaMeTpBbl.
[TapameTpst T/l cucteMbl Kak cpegHUe
3HAYEHMS BEJIMYUH, ONUCHIBAIOLINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoJibHas penakcarus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

Mojens uaealbHOTO Ta3a B TCPMOJAUHAMHKCE.
VYcnoBus IMPUMCHUMOCTHU 3TOU MOJCIHU

60

VYpaBuenne MeHneneesa-Kianelipona u
BBIPA)KCHUE JIJI1 BHYTPEHHEN YHEPTUn

61

BeIpaxxenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOT'0 HJ€AJIBHOTO Ta3a.
KBa3ucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DneMeHTapHasi paboTa B TEPMOIMHAMUKE.
Brruucnenue pabotsl o rpaduky mpouecca
Ha pV-auarpamme

63

Temonepenayda kak croco0 M3MEHEHUs




BHyTpeHHel 3Heprun T/l cucremsl 6e3
COBEpIIECHUSI pabOThI

64 KonBekuusi, TermionpoBogHOCTb, U3ITy4eHUE
KommyectBo temnorsl. TemioéMKocTh Teaa.

65 VY enbHas U MOJISIpHAs TETIOEMKOCTH
BeIlleCTBA. Y IeJIbHAs TEIJI0Ta CrOpaHus
TOILIMBA

66 Pacuér konnuecTBa TEMIOTHI TIpU
Terionepenaye

67 [TonsTre 06 aquabarHom mpomecce. [lepBorit
3aKOH TEPMOJUHAMUKHI
KonnuecTBo TemnoTel U paboTa Kak Mepbl

68 W3MEHEHHUs BHyTpeHHel sHepruu TJ]
CHCTEMBI
Brtopoii 3ak0H TepMOIMHAMUKY JJI5

69 PAaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTuMoCTh IPUPOTHBIX TPOIECCOB

70 [IpuHIUIIBI ACHCTBUS TEIJIOBBIX MAIIUH.
KIILJI

71 Makcumansnoe 3Hauenue KIT. [{uxn Kapuo

72 Pemenne 3amaqa
OKOJIOTUYECKHE aCIIEKThI UCIIOIb30BaHUS

73 TEIUIOBBIX ABUTaTelIed. TeruioBoe
3arpsi3HEHUE OKPYKAIOLLEl CpeIbl

74 Pemenne 3agau

75 O06o00111eHrEe U CHCTEMATH3ALIMS 3HAHUI 110

teme "Tepmonunamuka. TemioBbie MamuHbI"




76

KonrponsHas padora o Teme
"TepmoauHamuka. TernaoBbie MAIUHBL"

77

[TapooOpa3zoBaHue ¥ KOHICHCAIIHSL.
Hcnapenue u kunenue. Y 1enpHas TEIIOTa
napooOpa3zoBaHus

78

HacbliieHHbIe 1 HEHACHIILEHHbIE Maphl.
KayecTBeHHas 3aBUCUMOCTb IUNIOTHOCTU U
JIaBJICHHsI HACBILLIEHHOTO Mapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMaA
HACBIIIEHHOT0 Napa. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
KHUJIKOCTH

79

Bnaxxnocts Bo3ayxa. AGCONIIOTHAS U
OTHOCHUTCIIbHAA BJIAXKHOCTH

80

Pemenue 3agau

81

Tépnoe Teno. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPONUS CBOWCTB
KpUCTAJIJIOB

82

[TnaBnenue u KpucTaIM3aus. Y 1eJbHas
TeruioTa rianenus. Cyonumanus

83

Hedopmaruu BEpaOTO Tena. PacTsokenue n
cxarue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmaruii

84

TennoBoe pacuIMpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJ1e0aHui 4acTull BEIleCTBa

85

[IpeoOpazoBanue 3Hepruu B (ha30BBIX
nepexoaax




86

YpaBHECHHE TEIUIOBOTO OanaHca

87

Pemenue 3agau

88

[ToBepxHOocTHOE HaTsKeHUe. KanuspHbie
siBJIeHUsI. JlaBieHue 1o MCKpUBJICHHOM
MMOBEPXHOCTHIO XHUAKOCTH. Dopmyra
Jlannaca

89

O00011eHMEe ¥ cucTeMaTU3alus 3HAHUHI 110
Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
®da3oBble Iepexoab"

90

KonTponbHas padbota mo Teme "Arperarabie
cocTosiHUA BelecTBa. Pa3oBbie nepexoibl”

91

DneKTpu3ays Tel U e€ MPOsBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buna
ANEKTPUYECKUX 3apsoB. [IpoBogHIKH,
JMBJICKTPUKHU H MTOJTYIIPOBOIHUKH

92

DneMeHTapHBIN ANEKTPUUYECKUH 3apsil. 3aKOH
COXPaHEHMs NIEKTPUUECKOTO 3apsia

93

BzaumoneiictBue 3apsanoB. ToueuHbie
3apsanbl. 3akoH Kynona

94

Pemenue 3agau

95

Onektpuueckoe none. Ero aeiictBue Ha
AIEKTPUUYECKUE 3aPsi]IbI

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoGubIii 3apsia. JInHM HAPSHKEHHOCTH
anekTpuyeckoro nosst. OqHOpoHOE
JIIEKTPUYECKOE T10JIe

97

IToTeHnuaabHOCTh QJICKTPOCTATHUYCCKOI'O
nois. Pa3HOCTh MOTEHIIMAJIOB U HaIIPsAKCHUC




[TorenimanpHas 3HEPTHS 3apsaa B

98 aneKTpocTaruueckom mnosje. [lorenunan
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIS U PA3HOCTH

99 MOTEHIIMAJIOB JIJIsl AJIEKTPOCTATUUECKOTO
0TSt

100 [TpuHIHI CynepIIo3UITNU IEKTPUICCKIX
noJjeun

101 Permrenue 3amgau

102 [Tone Toueunoro 3apsaa. [losie paBHOMEpHO
3apsKEHHON cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY

103 mapa. [lone paBHOMEpPHO 3apsKEHHOM
OCCKOHEYHOM TIIOCKOCTH

104 [TpoBOTHUKY B 3JIEKTPOCTATHYECKOM TIOJIE.
YcnoBue paBHOBECUS 3apsAI0B

105 JIMDIEKTPUKHU U TOTYIPOBOAHUKH B
ANEKTPOCTATUYECKOM I0JIe
Kongencarop. DneKTpoEMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IJTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeIMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOH/ICHCATOPOB

109 DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa

110

Pemenue 3agau

111

JIBrKeHue 3apsyKeHHOM YacTHUIIbI B




OAHOPOJHOM 3JICKTPHUYCCKOM I10JIC

112

Pemenue 3agau

113

O0o001IeHre U cUCTeMaTU3allns 3HAHUH 110
Teme "DnekTpuueckoe nose"

114

KonrponsHas padora o Teme
"DnexTpuueckoe moie"

115

Cuia Toka. [1ocTOAHHBII TOK. Y CIIOBUSA
CYIIECTBOBAHHMSI IIOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

116

Ucrounnku Toka. Hanpsixenue u 3/1C

117

3axon OMa 1 yyacTKa LEeMnu.
DNEKTPUUECKOE CONIPOTUBIICHHUE

118

3aBHUCHMOCTD COIIPOTUBJICHUA OAHOPOJHOI'O
IMPOBOAHMKA OT €TI0 AJIMHBI M IIJIOIIaan
MOMNEPCUYHOI0 CCUCHUA

119

VY ienpHOE CONPOTUBIICHUE BEILIECTBA.
Pemenue 3agau

HOCHCHOB&TGHBHOG, mapajujiCjibHOC,

120 CMEUIaHHOE COEIMHEHUE ITPOBOITHUKOB

121 Pacuér pa3BeTBIEHHBIX AJIEKTPUUECKUX
uernei. [IpaBuna Kupxroda

122 Pewmenne 3anau

123 PaGora anekrpudeckoro Toka. 3akoH J[xoys
—JIenna

124 Permtenue 3amgau

125 MOIHOCTB 3JEKTPUYECKOr0 TOKA. TeroBast

MOIIHOCTb, BBIJIETIIEMAsi HA PE3UCTOPE




126 Pemenue 3amau 1

127 O/1C 1 BHyTpEeHHEE COPOTUBIICHHE 1
HMCTOYHHUKA TOKA

128 3axon OMa JUIs MOJIHOH (3aMKHYTOI) |
ANEKTPUUYECKON LIeTn

129 Pemenue 3amau 1

130 MOomHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 KoHnzeHcarop B 1ienu NOCTOSHHOIO TOKa 1

133 Pemtenue 3amgau 1

134 Pemenue 3amau no reme "IlocTostHHBIIM 1
AJIEKTPUYECKUM TOK"

135 Pemenue 3amau no teme "IlocTostHHBIIM 1
AIEKTPUUYCCKUN TOK"

136 Pemenue 3amau no reme "IlocTostHHBIIM 1
AIEKTPUUYECKUN TOK"

137 O06o0061ieHre U cucTeMaTu3alus 3HaHu| 110 |
teme "[loCTOsTHHBIN 3JEeKTpUYEeCKUM TOK"

138 KonrponsHas padora no reme "[locTostHHBIIH |
AIEKTPUUYCCKUN TOK"
DneKkTpruyecKasi MpOBOAUMOCTD Pa3IMYHBIX

139 BEILIECTB. DJIEKTPUUECKUH TOK B METaJIaX. 1
CBepXxnpoBOJIUMOCTb
DNEeKTPUYECKHUI TOK B pacTBOpax u

140 pacruiaBax 3JeKTpouToB. 3akoHbl dapanes 1

AJIA BJICKTPOJIM3a

141

DnekTpuyeckuil Tok B razax. [lmazma




142

DneKTpuuecKuil TOK B Bakyyme. BakyymHble
puOOpHI

143

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

144

[TomynpoBOIHUKOBBIE TPUOOPHI

145

Pu3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKA U HANIPSKEHUS B
L[E€NU TIOCTOSIHHOT'O TOKA IPU OMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
puOopoB" uin "3HAKOMCTBO ¢ IUPPOBOKH
nabopartopueii 1o ¢pusuke. [Tpumepsl
u3MepeHus: PU3NYECKUX BETUUHH MIPU
MTOMOIIM KOMITBIOTEPHBIX JaTYHKOB"

146

®uznueckuil NpakTukyM 1o teme "M3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIEIIbIO
Ompe/ieICHUsI MTHOBEHHOM CKopocTH"

147

Ou3nyecKuii MpakTUKyM IO TeME
"U3MepeHue yCcKOpeHHs npu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOM IJIOCKOCTH" WU
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUU"

148

Ou3nyecKuii MpakTUKyM IO TeME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgeHus" win "M3yyeHue qBUKeHUA Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

149

®uznueckuil NpakTukyM 1o teme "M3yuenue
JIBMDKEHUS TeNa M0 OKPY’KHOCTH C
MIOCTOSIHHOM 110 MOJYJIKO CKOPOCTBIO" HIIH




"UccnenoBanue 3aBUCMMOCTH IIEpUoaa
O6paHICHI/I$[ KOHHYCCKOI'O MassiTHHUKA OT €I0
napamerpos"

150

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue paBHOAECHCTBYIOLIEH CUIIBI TPU
JBUKEHUM OpyCcKa 110 HaKJIOHHON
ockoctu" uiu "[IpoBepka rMIOTE3bI O
HE3aBHCUMOCTH BPEMEHU JIBIKECHUS OpycKa
10 HAKJIOHHOM IJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT ero Macchl”

151

Pu3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U
PE3MHOBOM 00pa3le, oT ux aedopmaruu’
nin "M3ydyeHne qBUKEHUS CUCTEMBI TEl,

CBSI3aHHBIX HUTbIO, IIEPEKUHYTON Uepe3
nérkuii 0J10K"

152

Ou3nyecKuii MpakTUKyM IO TeME
"N3mepenue ko3 puiirenTa TpeHus mno
BEJIMYMHE YIII0BOr0 KO3 duiueHTa
3aBucuMocTd FTp(N)" win "HUccnenoBanue
JBUKEHMSI OpyCKa 110 HAKIIOHHOW IIIOCKOCTH
¢ mepeMeHHbIM K03 purmerTom Tpenus"
win "M3ydeHue ABUKEHHS Ipy3a Ha By C
TpeHueMm"

153

@u3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue ycioBUil paBHOBECHS
TBEPAOIO TeJIa, UMEIOLIET0 OCh BpaleHus"
nnu "KoHCcTpynpoBaHue KPOHIITEHHOB U




pacuér cui ynpyroctu" wiu "H3yuenune
YCTOWYMBOCTH TBEPIOTO TEJA, UMEIOIIETO
TJI0IAb OTIOPHI"

154

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ummynibca Tejaa o TOpMO3HOMY
nytu" win "V3mepenue cuibl TSIru, CKOPOCTH
MOJIEJIN 3JIEKTPOMOOMIIS K MOIITHOCTH CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WU
"HccenenoBanue cOXpaHeHUs: UMILyJIbca IpU
ynpyrom B3aumojeicteun" unm "Msmepenue
KMHETUYECKOW SHEPIUu Tejla 10 TOPMO3ZHOMY

"

IIyTH

155

®uznueckuil NpakTukyM 1o teme "M3yuenue
M30TEPMUYECKOTO MpoIiecca
(pekoMeHI0BaHO MCMOIb30BaHUE LIU(PPOBOIA
naboparopun)" win "M3ydeHre n30X0pHOTO
nponecca” win "M3ydenne n306apHOro
nporiecca" unu "[IpoBepka ypaBHeHUs
coCTOSIHUS"

156

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemIoéMKoCTH" UITU
"UccnenoBanue mpoiiecca OCThIBaHUS
BemecTBa" win "HccienoBanue agmnadaTHoOro
npouecca” unm "M3yueHne B3auMoCBs3U
SHEPTUHU MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS M TEMIIEPATypbl KUIICHUS
Jxuakocren"

157

®uznueckuil NpakTuKyM 1o teme "M3yuenue




3aKOHOMEPHOCTEN HCIapeHusl )KUJKOCTen"
win "M3MepeHue yieapHOM TerioThl
11aByieHus bjaa" uinm "M3ydeHue cBONCTB
HACBHILIEHHBIX MTapoB" i "M3mepenue
a0COJIIOTHON BIaKHOCTH BO3/yXa U OLIEHKA
Macchl MapoB B noMerieHuu". Msmepenue
KO3 PHUIHEHTa MOBEPXHOCTHOTO HATSKEHUS

158

®dusnueckuil MpakTUKyM 10 TeMe
"HabmtoneHue npeBpalieHus SHeprun
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTHI0
u3iydeHus ceeroanona’ wim "M3yyenue
IIPOTEKaHMs TOKA B LEMH, COepKallei
koHzeHcarop" wiu "Pacnpenenenue
Pa3HOCTH NMOTEHLMAJIOB (HAIPSKEHUS ) IpU
IIOCJIEZI0BATEILHOM COEIMHEHUU
KOHJIEHCATOpOB"

159

@u3NYECKU NPAKTUKYM 110 TEME
"HNccnenoBanue cMEIIaHHOTO COEIMHEHUS
pesuctopoB" unu "M3Mepenue yienpHOro
COIIPOTHBIIEHUS IIPOBOJIHUKOB" WK
"NccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPSDKEHUS JJ1s JTaMITbl HaKaTuBaHus "

160

@u3NYECKU NPAKTUKYM 110 TEME
"Habmronenue anexrpoianza" uin
"M3mepenue 3apsiia 0THOBaJICHTHOT'O HOHA"
ninu "Uccienosanue 3aBUCUMOCTHU
CONPOTHUBJICHUS] TEPMOPE3UCTOPA OT
temnepatypbl" win "CHsTHE BOJIbT-
aMIIEpHOI XapaKTepUCTUKU Auoaa"




161

PesepBHEIi ypok. O000IICHHE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

162

PesepBHeIi ypok. O000IICHHE 1
CHCTEMaTH3allKs 3HAHH 110 TEME
"Iunamuka"

163

PesepBHEIi ypok. O000IICHHE 1
cucreMarusanus 3HaHui mo reme "Craruka
TBEpOTro Tema"

164

PesepBHrlil ypok. O60011IeHNE U
cucTeMaTu3alus 3HaHui o TeMe "3aKOHEI
COXPAHEHHUS B MEXaHUKe"

165

PesepBHrlit ypok. O60011eHNE U
cucrTeMatus3anus 3Hagui o teMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOH Teopun”

166

PesepBHrlil ypok. O60011eHNE U
CHCTEMAaTHU3aIUs 3HAaHUH 10 TEME
"Tepmonunamuka. TenaoBbie MalIMHbI"

167

PesepBHEIi ypok. O000IICHHE 1
CHCTEMAaTHU3alMs 3HAHMI 110 TEME
"ArperaTHble COCTOsIHUS BellecTBa. Da3oBbie
nepexonl"

168

PesepBHrlil ypok. O60011eHNE U
CUCTeMaTH3alusl 3HAaHU 110 TeMe
"Dnexkrpuueckoe mose"

169

PesepBHeIit ypok. O000IICHHE 1
CHCTEeMaTH3alus 3HaHUH 110 TeMe
"[locTOsIHHBIN 31eKTpUUECKU TOK"




170

PesepBHEIi ypok. O000IICHHE 1
cucreMaTtuzanus 3Hanui mo teme "Toku B
pa3IM4HBIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Kourpoun
Bceero HbIE
padoTbI

IIpakTHuec
KHe
padoThI

JlaTa
usyde
HUSA

DJIeKTPOHHBIE
nmudposbIe
oOpa3oBarteJib
HbIe pecypchbl

B3aHMO[[€I>'ICTBI/Ie IIOCTOSIHHBIX MAaroHuToOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHOE 1oJe.
I'unioreza Ammnepa

Bekrop marauTHOM nHAYKIMU. [IpruHmn
CyNEepHO3UIMYA MATHUTHBIX MoJen. JInnun
MarHuTHOW MHIYKIIMH

MarsnuTHoO€ 1moJjie TPOBOHUKA C TOKOM.
OnbIT Opcrena

Cuna Ammepa, e€ HanpaBlIeHUE U MOAYJIb

Pemenue 3agau

[Ipumenenue 3akoHa Amnepa.
DNEeKTPOU3MEPUTENIbHbIE TPUOOPHI

Cuia JlopeHnua, e€ HanpaBiI€HUE U MOYJIb.
JIBUKeHuE 3apsyKEHHOM YacTHUIIbI B
OJHOPOJHOM MarHUTHOM T0JIE

Pemenue 3agau

Pa6ota cunsl Jlopeniia

Pemenue 3agau

11

MaruurtHoe 110J1€ B BELIECTBE.
deppoMarHeTUky, napa- U JMaMarHeTUKU

12

OcHOBHBIE CBOHCTBA (peppOMarHETHKOB.




[Tpumenenne GpeppoMarHeTHKOB

13 Pemenue 3agau mo reMme "MargutHoe mose"

14 Pemenne 3amau no reme "MarautHoe mose"

15 SIBnenune HNeKTPOMAarHUTHON MHIYKITUH.
[ToTok BekTOpa MarHUTHOW MHAYKIIMH

16 OJ1C unnykuuu

17 3aKOH ANEKTPOMArHUTHOM WHIYKIIUH
®apanes

18 Buxpesoe anekrpuueckoe nozue. Toku dyko

19 OJIC uHAYKIMH B ABUKYLIUXCS
MIPOBOJTHUKAX

20 Perenue 3agau

21 [IpaBuiio Jlenna

2 NuayktuBHOCTh. KaTymika HMHAYKTUBHOCTH B
LIENH IIOCTOSIHHOI'O TOKa

3 SBnenue camounaykuuu. 3/1C
CaMOUHIYKITUU

24 DHeprusi MarHUTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1e

25 Pemenne 3amaq

26 O000111eH e U cUCTEMATH3Al 3HAHUH 110
TeMme "DIeKTpoauHaMuKa"

7 KontponbHast pabora o Teme
"OnexkTpoaguHaMuKa"

)3 Konebarenbnas cucrema. CBOOOIHBIE

kosiebanus. ['apmMoHnYeckne Konebanus




Kunemaruueckoe u JUHAMHWYCCKOC OITMCAaHUEC

29 KOJIEOATENbHBIX IBIKEHUN
DHepreTudyeckoe onrcanue. BoBo

30 JTUHAMHYECKOTO OIMHUCAHUS TAPMOHHUECKUX
KoJIeOaHUH U3 X YHEPreTHUECKOTO U
KHHEMAaTHYECKOI'0 OIMMCAHUs

31 Awmmuntyza u ¢aza xonedanui
[Tepuon n yactora konebanuii. [lepuos
MaJIbIX CBOOOIHBIX KOJICOaHUM

32 MaTeMaTHYeCKOro MasTHUKA. [lepron
CBOOOAHBIX KOJIEOAHUN TTPYKHHHOTO
MasiTHUKA

1 3aryxaromue KonebaHus. BelHyx1eHHBIC
Koyiebanus. Pe3onanc

34 ABTOKOJICOaHHS

35 Pemenne 3agau

36 Ypok-koHdepenuus "MexaHUYeCKHe
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O0o0011IeHNEe U CHCTEMATHU3aALHs 3HAHUH 110
teme "Mexanudeckue Koaeoanus"

38 DNEKTPOMAarHUTHBIE KOJICOAHHUSI.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY 1B

39 3apsiia KOHJIEHCATOpa ¢ aMIUIUTYI0U CHJIBI
TOKa B K0JIEOATEIbHOM KOHTYpE

40 3aK0H COXpaHEHUS YHEPTUU B UJI€aTbHOM

KoJie0aTeIbHOM KOHTYPC




3aryxarllye 3JIeKTPOMAarHUTHbIE KOJIeOaHUsl.

41 BbIHYX1I€HHBIE 3JIEKTPOMAarHUTHbBIE
Kose0aHus

47 ITepemennsblii TOK. Pe3ucTop n KOHAEHCATOP B
[EMY IEPEMEHHOTO TOKa

43 Karyiika HHIYKTUBHOCTHU B LIENTU
MEPEMEHHOT0 TOKa

m 3akon Oma 1 2JIEKTPUUYECKOM 1enu
MEPEMEHHOT0 TOKa
MonHOCTh IEPEMEHHOT0 TOKA.

45 AMIUITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHWJIBI TOKA U HATPSHKEHUS

46 Pe3onanc B anexkTpuueckoi nenu

47 Perienue 3agau
Wneanwsusiif Tpancdopmarop. [Ipoussoactso,

48 nepeaada u NoTpeOIeHUE IIEKTPUISCKONH
SHEPTrUuu
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 aneKTpo3Hepruu. KynbTypa ncnosb3oBaHus
AJIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HU

50 Pemenue 3anau

51 Perenue 3agau

5) O06o0011eHre U cucTeMaTu3alus 3HaHU| 1o
TeMe "DIeKTpOMarHUTHbIE KosieOaHus"

53 MexaHnnyecknue BOJIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH




55 3ByK. XapakTEePUCTUKU 3ByKa

56 Wnudpas3syk u ynbTpassyk. lllymosoe
3arpsi3HEHUE OKpY’Karolel cpebl

57 Pemenue 3agau

58 DeKTpOMarHuTHbIE BOJHBL. U3mydenue
AJIEKTPOMATrHUTHBIX BOJH

59 DHeprusi MIEKTPOMAarHUTHBIX BOJH. CBOMCTBA
AJIIEKTPOMATrHUTHBIX BOJH
[IIxana 3n€KTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHre 31eKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY
[IpuHUMIIBI paJUOCBA3HU U TEJIEBUICHUS.

61 Paaunonokanus. D1eKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOLLEH Cpeibl

6 KoHntponbhas padora o Teme "Konebanus u
BOJIHBI"

63 Caer. 3aKOH PSIMOJIMHENHOTO
pacrpocTpaHeHus CBeTa

64 Pewienue 3a1au Ha npUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpoOCTPaHEHUsI CBETa

65 Otpaxenue ceta. [lnockoe 3epkaino.
Cdepuueckoe 3epkaio
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBII MOKa3aTelb MPEIOMIICHUS.

66 [lonHOE BHYTpEeHHEE OTpaKEHHE.

Hpe,I[CJ'ILHHﬁ YroJI NOJIHOI'O BHYTPCHHETO
OTpaXCHHUA




Pemenne 3aaa4 Ha IPUMCHCHUC 3aKOHOB

67 OTpaXEHUs U IIPEJIOMJICHUS CBETA

68 Xop tydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbIi coctaB Oernoro cBera. LBet

69 JIun3bl. ®OKYCHOE PacCTOSHUE U ONTUYECKAS
cuJia JINH3BI

70 [TocTpoenue n300pakeHuit B TUH3AX U UX
cucTeMax. YBEJIMYECHUE JIMH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKEHHIA, TTOITY9aeMBIX C TOMOIIBIO
JIMH3

72 I'ma3 kak ontuueckas cucrema

7 Pewenue 3anau. IIpenensl npuMeHMMOCTH
F€OMETPUUYECKON ONTUKU

74 CKOpOCTh CBETa U METO/Ibl €€ U3MEPEHUS

75 Hucniepcus ceera

76 HNuTtepdepenius cBera

77 KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
Ha0JII0/IEHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue naTephepeHIIUN

80 Hudpakuus cBeta

81 JudpaxkuuonHas pemeérka. Y cioBue
Ha0JII0/ICHUS TJIaBHBIX MAaKCUMYMOB

82 Perienue 3agau

23 [Tonepednocts cBeTOBBIX BOJH. [lossapr3anus

CBCTa




84 Pemenne 3agau 1

85 CBeToBBIE ABJICHUS B IPUPOLE 1

26 O000111eHNEe U cUCTEMATH3alHs 3HAHUH 110 1
teMe "OnTuka"

87 KonTtponpHas pabora no Teme «OnTHKa» 1
['paHUIIBI TPUMEHUMOCTH KJIACCUYECKOMN

88 MEXaHUKU. 3aKOHBI SJIEKTPOJIMHAMUKHU U 1
MPUHITUIT OTHOCUTEILHOCTH

29 ITocTynaTel cnenuaIbHOU TEOPUU 1
OTHOCHUTEIBHOCTHU
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAI.
[IpeoOpazoBanus Jlopenma. YcimoBue

90 MPUYUHHOCTH. OTHOCUTEIBLHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHHe BpEMEHHU U
COKpAIIICHHE JITTUHBI

91 DHeprus U UMIYJIbC PEIITUBUCTCKOM 1
YaCTHULIBI

9 CBs13b MaccChl ¢ SHEPTUEH U UMITYIILCOM 1
PEIATUBUCTCKOM YaCTULIBI. DHEPTUSI TIOKOS

93 PaBHOBeCHOE TEII0BOE U3ITYUEHHE 1

94 3akoH cMmeniennsa Buna 1

95 I'mnotesa M. Ilimanka o kBaHTax. @OTOHEI 1

96 DHeprus U UMIyJIbC POTOHA 1

97 ®oroaddext. OnbiTel A. I'. CTonerona. |
3akonbl Ppororddexra

98 YpasHenue DitamreitHa s poTodaddexra. 1

"Kpacnas rpanuma” ¢porodddekra




99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BoiHoBEIE CBOIICTBA YaCTHUIL
Bonnst ne bpoitns. Invna BonHs 1e bpoiins

101 Y pa3Mephl 00JIACTH JIOKATU3AIHH
JBUKYIIEHCS YaCTHUIIBI

102 KopmyckysipHO-BOITHOBOW TyaJIn3M

103 Hudpakius 371eKTpOHOB Ha KpUCTaIax
Crneuunduka usmepeHuit B MUKpOMHUPE.

104 CooTHOILIIEHHS HEOTTPeACIEHHOCTEN
['eitzenOepra

105 Pemenue rpadguueckux 3amau

106 Pemienne pacu€THbIX 33124

107 KoHnTtponbHas padota 1o Temam: "OCHOBBI
CTO", "KoprycKyJIsspHO-BOJIHOBOM Tyanu3m"

108 OMnBITHI 110 UCCIIEAOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnast moaens atoma Pezepdopna

109 [Toctynater bopa

110

Bunei criektpoB. CiekTp ypoBHEH SHEpruu
aToMa BOJ0Opoaa

111

CroHTaHHOE U BBIHYXXJICHHOC U3JIYUCHUC
CBCTa

112

Jlazep

113

Hyxnonnas monens sanpa ['elizen6epra-
HBanenko. 3apsiy 1 MacCoBO€ YUCIIO sAJIpa.
HM3oronsl. PagnoakTuBHOCTE

114

3aKoH paanoakTUBHOTO pacmaja. CBoiicTBa
MOHM3UPYIOIIETO U3IydeHus. Bnusuue




PAAOAKTUBHOCTHU HA KMBBIC OPraHHU3MBI.
Jo3nmerpus

115

OHeprus CBA3M HyKJIOHOB B sape. S nepHbie
cuibl. [ledext maccsl saapa. SAnepHbie
peakmun. SnepHsie peakTopsl. [IpoGiemsr
YIIPaBIAEMOr0 TEPMOAIEPHOIO CUHTE3A.
OKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIEPHON
DHEPreTUKHU

116

MeTo/1bl perucTpalnuy U UCCIEI0BAHUS
3JIEMEHTapHbIX yacTull. OyHJaMeHTaIbHbIE
B3aUMOJICUCTBUSA. bapruOHbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHOU
Mozenu. KBapk-IirooHHas MoJieb alpOHOB

117

®dusnka 3a npenesnamu CTaHIApPTHON MOJAEIH.
TémHas Marepusi U TEMHas1 SHEPIUsl.
EnuHCcTBO DM3nveckoil KapTHHBI MUpa

118

Oranel pa3BUTHS aCTPOHOMUHU. 3HAUCHUE
aCTPOHOMHUHU

119

[IpuMEeHUMOCTD 3aKOHOB (PUBHKH JIJIS
0OBSICHEHHS IPUPOIBI KOCMHUYECKHUX
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HCCIICIOBAaHNI

COBpeMCHHHe OIITHYCCKHUE TCICCKOIIBI,

120 paauoTeNeCKOIbl, BHEaTMOChepHas
aACTPOHOMHUS

121 Bun 3Bé31H0T0 HeOa. Co3Be3Us, IPKHE
3BE3/IBI, IJIAHETHI, UX BUAUMOE IBIIKEHNE

122 Comaeunast cuctema. Comnnite. ConHeuHas




AKTUBHOCTBD. I/ICTOIIHI/IK 3H€pFI/II/I COJIHLIa n
3BE3]

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Junarpamma "crekTpajbHbIN Kj1acc —
CBETUMOCTB"

124

3B63I[BI TJIaBHOM IMOCJIEeA0BaTEIbHOCTH

125

Bnyrpennee ctpoenue 38€31. CoOBpeMEHHbIE
MIPEJCTABIICHUS O TPOUCXOKICHUH U
spoaronyn CoJiHIa U 3BE3/1. ITallbl JKU3HHU
3BE3]

126

Muteunsbiii [1yte — Hama ["amaktuka. Tursl
rajakTuk. YEpHbIE IBIPBI B ApaxX rajakTUK

127

Bcenennas. Pacuiupenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBoe n3iydenue

128

Macmrabnas crpykrypa Beenennoil.
Meraranaktuka

129

Hepeménnsie mpoGieMbl acTpOHOMUU

130

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnemoBanre MarHUTHOTO IT10JIS
IIOCTOSTHHBIX MaruuToB" win "VccienoBanue
CBOMCTB (heppOoMarHeTUKOB" WIN
"UccnepoBanue IeiCTBUSA OCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

DuU3nYeCKU IPAKTUKYM I10 TEME
"N3mepenne cuiibl Amniepa” unu "M3yuenune
3aBUCUMOCTH CUJIbI AMIIepa OT CHUJIbI TOKA"
nin "OnpeneneHye MAarHUTHOM MHAYKIUU Ha




OCHOBE U3MepeHHUsl cuibl Amnepa”

132

DuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue sSBICHUS 3JIEKTPOMArHuTHOM
uHaykuu" win "Onpenenenrue HHIYKIUNA
BUXPEBOIO0 MarHUTHOTO MOJs"

133

DuU3nYECKU IPAKTUKYM I10 TEME
"UccnenoBaHue sBIEHUSA CAaMOUHyKIUN"
win "COopKa MOJIeH 3JIEKTPOMArHUTHOTO
reneparopa"

134

PuU3nYECKU IPAKTUKYM I10 TEME
"N3mepenue nepuoaa CBOOOTHBIX KoJieOaHUH
HUTSHOI'O U IPYXKUHHOI'O MassTHUKOB"

135

DuU3nYECKU MPAKTUKYM I10 TEME
"IIpeoOpazoBaHre YHEPTUH B MIPY>KUHHOM
MasiTHUKE"

136

DuU3nYECKU IPAKTUKYM I10 TEME
"UccrnenoBanue nepeMeHHOI0 TOKa 4epe3
MOCJICIOBATEILHO COSTMHEHHBIE
KOHJIEHCATOpP, KaTYLIKy U pe3UcTop" WiIH
"UccnenoBanue paboThl HICTOYHUKOB CBETA B
LIeTIH IEPEMEHHOr0 ToKa"

137

®u3nueckuil NpakTuKyM 1o teme "M3yuenue
1apamMeTpoB 3BYKOBOM BOJIHBI"

138

PuU3nYeCKU MPAKTUKYM I10 TEME
"M3MepeHue nokasaress IpeaoMICHUS]
crexna" wiu "llonydenue uzo0pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajla v JIMH3bI"

139

DuU3nYECKU IPAKTUKYM I10 TEME




"HccemoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELIECTBA (Ha IpUMepe
*Kuakux uH3)" unu "M3mepenue GokycHOro
paccTosHUS pacCcenBaIOIIUX JTUH3"

140

Pu3NYECKU IPAKTUKYM 110 TEME
"Habnronenue nmudpakuuu, nHTEpHEepeHInn
U nojspusanuu ceera'

141

Pu3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMIyJbca U SHEPTUN
penSITUBUCTCKUX YacTull (1o ¢oTorpadusim
TPEKOB 3aps’KEHHBIX YaCTUL B MAarHUTHOM
nosie)"

142

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue noctosHHo# [1nanka Ha ocHOBE
uccienoanus Gporodrdpdexra" wim
"HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/, OT HaNpsKEHUs"

143

Pu3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOro BOAOPOJa U U3MEPEHUE
nocTostHHoM Punbepra”

144

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue pagqnoakTUBHOTO OHA C
UCIIOJIb30BaHueM Jo3umerpa uinu "M3ydenue
MOTJIOUICHHs OeTa-4yacTHI] allfoMUHEM"

145

Pu3NYECKU IPAKTUKYM 110 TEME
"HaOnromenus 3BE31HOTO HEOA
HEBOOPYXEHHBIM I'JIa30M C UCIIO0Ib30BaHUEM
KOMIIBIOTEPHBIX NIPWIOKEHUH IS




olpezesieHus MOJ0KEeHUsI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3iusi CeBepHOro MOJyIIapus U sIpKUe
3Bé31b1" wiM "HaOiroaeHus B TeIeCKOIl
JlyHbI, IUIaHET, TYMAHHOCTEW U 3BE3IHBIX
cKorieHuin"

146

O0o001Ien e U cucTreMaTu3aiys 3HaHni. Poas
(U3UKH 1 aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJOTMYSCKOM, COIMAILHON M 3 THUECKOU
chepax IeaTeIbHOCTH YeJIOBeKa

147

O0001IEeHME U CUCTEMATU3ALMS 3HAHU. Poib
¥ MeCTO ()M3UKH U aCTPOHOMUH B
COBPEMEHHOW HAYYHOUH KapTUHE MUPA

148

O06o006menne u cuctemMaTu3anys 3HaHui. Posb
¢u3ngeckoit Teopun B GOpMUPOBAHUN
IPEJICTaBICHUN O (PU3NUECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HaY4HBIX IPEACTaBICHUN O IPUPOE

149

O00011eHre U cUCTEMaTU3aLMs 3HAHUN 110
teme "Kunematuka"

150

OO0001IEHHE ¥ CUCTEMATU3ALIMS 3HAHUN 110
teme "Kunemaruka"

151

O00011IeHME U CUCTEMATH3AIM 3HAHUN 110
teme "JIlunamuka"

152

O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 110
teme "Cratuka TBepaoro tena"

153

O000I11IeHNE U CUCTEMATU3AaIUs 3HAHUN 110




TeMe "3aKOHbI COXPAHEHHUS B MEXaHHKe"

154

O00011eHrEe ¥ cUCTEMAaTU3ALMS 3HAHUN 110
teMe "OCHOBBI MOJIEKYISIPHO-KUHETUYECKOM
teopun"

155

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie MalIuHbI"

156

O00011eHrEe ¥ cUCTEMAaTU3ALMS 3HAHUN 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble epexoab"”

157

O00011IeHIE U CUCTEMATH3ALM 3HAHUN 110
teMe "DnekTpuyeckoe nose"

158

O06o00muieHne 1 cucTeMaTH3aIMsl 3HAHUH 110
teMme "[1oCcTOsHHBIN 37eKTpUUecKuid ToK"

159

O06o00611eHre U cucTeMaTu3alus 3HaHU| 1o
teme "Toku B pa3nuuHbIX cpegax"

160

O00011eHrEe U cUCTEMAaTU3aLMs 3HAHUN 110
Teme "MaruurtHoe noJje"

161

PesepBHeIit ypok. O600ICHHE 1
CHCTEMAaTHU3aLMs 3HaHUH 10 TEME
"DeKTpoMarHuTHas MHIyKIus"

162

PesepBHeIit ypok. O600ICHHE 1
cHUCTEMATU3alMs 3HAHUH 110 TEME
"Mexannyeckue Konebanus"

163

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3AIIVsI 3HAHHUH 110 TeMe
"DNIeKTPOMAarHUTHEBIE KoJieOaHus"

164

PesepBubiit ypok. O600111eH1E U
cUCTeMaTH3allMs 3HAaHUH 110 TeMe




"MexaHn4yecKue 1 3J€KTPOMarHuTHbIE
BOJIHBI"

165 PesepBubiit ypok. O60011eH1E U
cucreMaruzanus 3Hanui no teme "Ontuka"

PesepBubiit ypok. O60011eH1E U
166 cucTeMarusanys 3HaHui 1Mo Teme "OCHOBEI
cTo"

PesepBublit ypok. O60011eHNE U
167 cUCTEMaTU3alysl 3HaHUH 110 TEME
"KopnyckyisipHO-BOJIHOBOU Jyanu3m"

PesepBHeIit ypok. O600IICHHE 1
168 cucTeMaTn3als 3Hanui mo teme "dusuka
aToma"

PesepBHeIit ypok. O000IICHHE 1
169 cucTeMaTru3anus 3HaHui no teme "du3nka
ATOMHOTO s1/Ipa ¥ 3JIEMEHTAPHBIX YacTULl"

PesepBHeIit ypok. O600IICHHE 1
170 cUCTEMATHU3AINA 3HAHUN 110 TeMe " DIeMEHTHI
acTpopu3uku”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
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JTaHHBIC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

Beenurenannpiel. Auumarnuu ¢pusnyeckux o0bekToB. http://physics.nad.ru/
2. XuBas ¢usuka: odydaromias mporpamma. http:// www.int-edu.ru/soft/fiz.html
3. Ypoku ¢usuku ¢ ucnoip3oBanuem MutepraeTta. http://www.phizinter.chat.ru/
4. ®usmka.ru. http://www.fizika.ru/
5. ®usuka: KouieKIus onbIToB. http://experiment.edu.ru/
6. ®u3MKa: AIMEKTPOHHAS KOJUICKITUS OIBITOB.
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