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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE CpeAHEro oO0Iero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUU K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbL,
npencrasiaeHHbx B PI'OC COO, a takxe ¢ yuéroM peaepaibHOl paboueil mporpaMMbl BOCIUTAHUS
n Konuenuuu npenoaaBanus yuyeOHoro npeamera «@Dusuka» B 00pa3oBaTeNIbHBIX OpPraHHU3aIMIX
Poccuiickoii @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

[IporpamMmma mo ¢usmuke ompenenser o00s3aTeNbHOE MPEIMETHOE COAEpXKaHHE, YCTaHABJIMBACT
PEKOMEHIYEMYIO IOCIIE0BATEILHOCTh M3YUYEHUSI TEM U Pa3/IeioB ydueOHOro IpeaMeTra ¢ y4ETOM
MEXIMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKM Yy4eOHOro IMpolecca, BO3PACTHBIX
ocobeHHoCTel oOydaromuxcs. [Iporpamma no ¢usuke qaét mpeacTaBlIeHUE O LENsIX, COACPKAHNU,
oOmieil crpaterun OOy4eHHs, BOCHUTAHHS M Pa3BUTHS OOYydYaIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yyenue kypca GpU3UKH yrIyOJIEHHOTO YPOBHS O3BOJISIET PEaTu30BaTh 3a/1a4M MPOPECCHOHATbHON
OpPHEHTAINH, HAIPABJICHO HA CO3JAaHUE YCIOBHU ISl TPOSBICHUS CBOMX WHTEIUICKTYaJIBbHBIX U
TBOPUYECKUX CHOCOOHOCTEM KaXKIbIM OOYYaroMIMMCS, KOTOpble HEOOXOAMMBI ISl MPOIOKECHHUS
o0pa3oBaHMsl B OpraHM3alusAX Mpo(ecCHOHAIBHOTO 00pa3oBaHUs MO PA3IUYHBIM  (DHU3HKO-
TEXHUYECKUM U MH)XKCHEPHBIM CHEIIHATbHOCTSIM.

B mporpamme 1o ¢gu3suKe onpenensrorTcs IIaHUPYEeMbIe pe3yJbTaThl OCBOCHUS Kypca (U3MKH Ha
ypOBHE cpeAHero ooOmero o0pa3oBaHUS: JIMYHOCTHBIE, MeETalpeaMeTHbIe, MpeIMETHbIE (Ha
yray0néHHOM ypoBHE). HaydHO-MeTOI0JIOTHYecKOil OCHOBOHM i pa3paboTku TpeboBaHUU K
JUYHOCTHBIM, METANpeAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM OOYyYarolIMXCs, OCBOMBIINX
nporpaMMmy 1O (M3MKE Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHHMs Ha YrIIyOJEHHOM YpPOBHE,
SIBJIIETCSL CUCTEMHO-/1€ATEeIbHOCTHBIH MOAXOI.

[Tporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (U3UKKM Ha YriayOiaEHHOM YpOBHE, B TOM 4HCIIE
MPEMETHBIEC PE3YIIBTATHI IO TOAaM O0yUYEeHHS,;

cojiepkaHue yueoHoro npeamera « Pu3mnka 1o rojgaM o0ydeHusl.

[Tporpamma mo (pu3HKe MMEET MPUMEPHBIH XapakTep U MOXKET OBITh HCIIOJIb30BaHA YYHTEISIMU
(U3MKHU 1715 COCTABICHUS CBOUX pabouuX MPOrpamm.

[Mporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 WHHUIMATUBY YYHTENIEH W TIPEIOCTABISET
BO3MOKHOCTH ISl peau3alliy Pa3IUUHbIX METOJMUECKUX MOAXO0I0B K MPENOAaBaHuI0 (PU3UKU Ha
yriyOJa€HHOM ypOBHE MPH YCIOBUM COXpPaHEHMsI 00s13aTEIbHOM YacTH COAepKaHus Kypca.

du3nka Kak Hayka 0 Haubosiee 00X 3aKOHAX MPUPO/IbI, BEICTYTIas B KaUeCTBEe y4eOHOro mpeaMera
B IIIKOJI€, BHOCHUT CYIIIECTBEHHBIN BKJIa/l B CHCTEMY 3HaHHI 00 okpy»katomeM mupe. LIIkonbHbIN Kype
¢u3nKn — cucTeMOoOOpa3yoIMil Uil €CTeCTBEHHO-HAYUHBIX YYEOHBIX HpPEIMETOB, MOCKOJIbKY
(u3UYecCKre 3aKOHBI JIeKAT B OCHOBE TMPOIECCOB M SBJICHHWM, M3y4aeMbIX XUMHUEH, OUOJOTHeH,
¢usnyeckoil reorpadueit u acrpoHomueil. Mcnonb3oBaHue U aKTUBHOE NMPUMEHEHHE (PU3NYECKUX
3HAHUH OMPEIETUIIO XapaKkTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B chepe YHEPTEeTUKH,
TPAHCIOPTa, OCBOEHHMsSI KOCMOCA, TOJYYEHHS HOBBIX MaTEepHAlIOB C 3a/JaHHBIMHU CBOMCTBaMHU.
W3ydenune Gpu3uKu BHOCUT OCHOBHOM BKJIaJl B JOPMHUPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MAPa
oOyyaroierocsi, B GOpMUpOBaHHE YMEHUI IPUMEHATh HAYUYHBIA METO/1 TO3HAHUS MPU BHIIIOJIHEHUU
MMH YIEOHBIX MCCIICIOBAHUMN.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeAHEro o0Iero oopa3oBaHMs MOJOXKEH P UIEH, KOTOpbIe
MOJKHO PacCMaTpUBaTh KaK MPHHIIUIIBI €70 MTOCTPOSHHUS.

Wnes nenocTHocTH. B cOOTBETCTBUY € HEW Kypc ABISETCS JOTMUECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHuall U3 BCeX pa3zieNioB (PU3MKH, BKIOYAET KaK BOIPOCH KIACCHUYECKOHM, TaK M COBPEMEHHOU
bu3uku.



WNness renepanmm3anuu. B cooTBeTCTBUMM ¢ HEWl Marepuan Kypca (GU3UKA OOBEAMHEH BOKPYT
¢usnueckux teopuid. Benynmm B Kypce siBisieTcsi (GOpMUPOBAHHE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

WNnes rymanurapusanuu. EE peamusanus npeanosiaraeT MCIOJIb30BAHME TI'yMaHUTapHOIO
HoTeHIMana (pU3NUECKOW HAayKH, OCMBICICHUE CBSA3U Pa3BUTHU (PU3MKM C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MHPOBO33PEHYECKUMH, HDABCTBEHHBIMU M SKOJIOTUYECKUMH TPOOIEMaMH.

Wnesa npuknanHoi HampasieHHocTH. Kypc ¢usuku yriyOnéHHOro ypoBHsS Hpezroaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHUUECKHUX U TEXHOJIOTUUYECKUX NPUII0KEHUHM N3yUEHHBIX TEOPUI
u 3akoHOB. [Ipu 3TOM paccMarpuBalOTCs Ha ypOBHE OOIIUX IPEICTABICHUM M COBpPEMEHHbIE
TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTHUH.

Wnes skonorusanuy peainsyercs MoCpPEeICTBOM BBEJIEHHS IEMEHTOB COAEP)KaHUs, MOCBAIEHHBIX
HKOJIOTUYECKUM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbl C pa3BUTHEM TEXHUKH U
TEXHOJIOTUH, a Takke OOCYXICHMs MpoOJeM paLMOHAIBHOIO IPHPOJONOJIB30BAaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

OcBoeHue cojiepaHus IPOrpaMMsbl 110 (pU3HMKE TOHKHO OBITh IIOCTPOECHO HA MPUHIIMIIAX CUCTEMHO-
JESATEeNbHOCTHOTO Toaxona. Jns ¢usumkm peanu3anust 3TUX TNPUHIMIOB Oa3wpyercs Ha
UCIOJIb30BAHUU CAMOCTOSATENIBHOTO SKCHEPUMEHTa Kak IOCTOSHHO JAeHCTBYIOLIero (akropa
yaebHoro npouecca. s yriayOnéHHOro YpOBHSI — 3TO CHCTEMa CaMOCTOSTEIIEHOTO YUYEHHYECKOTO
HKCHEPUMEHTA, BKJIIOYAIOUIET0 ()POHTAIbHBIE YUYEHMYECKHE ONbITHI IpPU HU3YYEHHUH HOBOI'O
Marepuaia, 1JabopaTopHble paboThl M paboThl mpakTukyma. [Ipu 3TOM BO3MOXXHBI J1Ba crioco0a
peanu3anuu GU3NYECKOro NpakTUkyMa. B nepBom cirydae mpakTUKyM IpoBoaUTCs 1160 B KoHue 10
u 11 kmaccos, 1160 mocie MepBoro U BTOPOro MOJYroAui B KaKJOM M3 3THUX KiaccoB. Bropoi
CIoco0 —3TO UHTErpalys paboT NPaKTUKyMa B CUCTEMY JJAOOPaTOPHBIX pabOT, KOTOPbIE IPOBOASTCS
B Ipolecce u3ydyeHus pasnena (temsl). Ilpu stom moj pabGoramMu mpakTUKymMa IOHHMAETCs
CaMOCTOSITEIIbHOE MCCIIEIOBAHNE, KOTOPOE IIPOBOIUTCS [0 PYKOBOJCTBY CBEPHYTOI0, 0000LIEHHOTO
BHJ1a O€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme mno QusMke cucTeMa YYEHHYECKOTO 3KCIIepUMEHTa, Ja0opaTOpHBIX padoT u
MpaKTUKyMa Ipe/AcTaBiIeHa €IUHbIM NepeyHeM. BbIOop TeMaTuku A 3TUX BUAOB YUYEHHYECKHX
MPAaKTUYECKUX PabOT OCYLIECTBISETCS YYaCTHMKaMHU OOpa30BaTEeNIbHOIO Mpolecca HCXOIs U3
OCOOEHHOCTEH TMOYpPOYHOTO TUIAHUPOBAHUA H OCHameHus KaOuHera Qusuku. I[lpu 3TOM
obecrieynBaeTcsl OBJaJeHHEe OOYyYaroIMMHUCS YMEHUSMHU IPOBOAMTH MpsIMbIE M KOCBEHHBIE
U3MEpEeHUs, UCCIIEIOBAHUSI 3aBUCUMOCTEN (PM3NYECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB 10 IPOBEPKE
IIPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENseTcs PEIICHHI0 pacu€THBIX M KauecTBEHHBIX 3ajad. Ilpu sToM s
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 3a/JaHHON U HESBHO 331aHHON (pU3HUECKOn
MO/IETIBIO, TI03BOJISIONINE TPUMEHATh U3yUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jerna
Kypca, Tak U MHTErpupysl NPUMEHEHHE 3HAHUN M3 pas3HbIX paszenoB. [ KauecTBEHHBIX 3ajay
MIPUOPUTETOM SIBJISIFOTCA 3a/1aHUS Ha OOBsICHEHHE/TIpeICKa3aHue NPOTEKaHUs (PU3NUECKUX SIBICHUMN
U TPOIECCOB B OKpY’KaIOILIEH >XKU3HU, TpeOyromue BbiOopa (U3MYECKO MOAENnu A CUTyaluu
MIPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusMu OI'OC COO k MaTepuanbHO-TEXHUYECKOMY OO0ECIeYEeHHUI0
y4eOHOT0 Tporiecca Kypce (GU3uKH yriryOJIEHHOTO YPOBHSI Ha YPOBHE CpeHEro o0miero oopa3oBaHus
JOJDKEH H3y4daThCsl B YCJIOBUSAX MpeaMeTHOro kabuHera. B kabunere (U3MKM JOIKHO OBITH
HeoOxouMoe J1abopaTopHOe 000pyJ0BaHKE ISl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMme Mo (pu3nke
YUEHHUYECKUX OIBITOB, Ja00OpaTOPHBIX pabOT U paboT MPaKTHKyMa, a TaKKe JIEMOHCTPAI[MOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOEe 000pyaoBaHue (HOpPMUPYETCS B COOTBETCTBUU C NMPUHIMIIOM MHUHUMAIbHOU
JIOCTaTOYHOCTH M 00€CreYrBaeT OCTAaHOBKY MEPEUNCICHHBIX B Mporpamme Mo (r3HKe KIIF0UeBbIX
JEMOHCTPALlMA Ui HUCCIEAOBAHHUSA HW3Y4YaeMbIX SIBJICHUHM M MPOLECCOB, AMIMPUUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.



JlabopaTropHoe o00OpymoOBaHHE I YYCHHYECKHUX MPAKTUUECKHX padoT (GopMuUpyeTcss B BHJEC
TEMaTUYECKHX KOMIIEKTOB M 00€CIIEYNBACTCS B pacYETe OTHOTO KOMIUIEKTA Ha JABYX 00YYarOIUXCS.
Temartuueckue KOMIUIEKTBHI J1a0OpaTOPHOTO OOOpPYNOBAaHUS JOJDKHBI OBITh TOCTPOEHBI Ha
KOMILUIEKCHOM HCIOJIb30BAHUM AHAJIOTOBBIX M HHU(POBBIX MPHOOPOB, a TaKkKe KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ HU(POBBIX TaOOPATOPUIA.

OCHOBHBIMH LETSAMH U3Y4EHUS PU3UKU B 001IEM 00pa30BaHUU SIBIISIOTCS:

(dbopMUpOBaHUE UHTEPECA U CTPEMIICHUS 00YUaIOUINXCs K HAyYHOMY U3yUEHUIO IPUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TNPEACTABICHUII O HAYYHOM METOJE MO3HaHWUS M (HOPMUPOBAHHME HCCIIEI0BATEIBCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBIICHHUSM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJsibTaTa U3y4YeHHs OCHOB CTPOCHUS MAaTEepUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUe YMEHUN OOBSACHATH SBJICHUS C HUCIOJIb30BaHHEM (U3NYECKUX 3HAHUN M HAyUYHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHUE MPECTABICHUIN O pOJId GU3UKU AJISl PA3BUTUSL APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUII O BO3MOXHBIX cepax Oyaymiei mpodeccHOHaNbHON NesSTEIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOJrOTOBKA K AajIbHEHIIIeMy OOY4YEHHUIO B 3TOM HAIPaBJICHUU.

JlocTukeHne 3TUX Iiesiel oOecreynBaeTcs pelieHHeM CIEAYIOIUX 3a7ad B Mpollecce U3y4YeHUs
Kypca (GU3UKU Ha YPOBHE CPEAHETr0 00IIero 00pa3oBaHMs:

MpUOOpEeTeHNEe CUCTEMbl 3HAHUU 00 OOMIMX (PUINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX,
BKJTIIOYAst MEXaHHUKY, MOJICKYJIIPHYIO (PH3UKY, SJEKTPOINHAMUKY, KBAHTOBYIO (DPM3UKY U IJIEMEHTHI
acTpo(H3uKH;

(dbopmMHupoBaHKE YMEHUH PUMEHSTH TEOPETUYECKHIE 3HAHUS Il OOBSICHEHUS (PU3NIECKUX SBICHUIN
B IIPUPOJIC U JJISl IPUHATHS MPAKTHUECKUX PEUICHUI B OBCEAHEBHON KU3HU;

OCBOCHHE CIIOCOOOB PELICHHS Pa3IMYHBIX 337ad C SBHO 3aJaHHOW (PM3UYECKOW MOIEINbIO, 3ajad,
MO/IPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/aHue (PU3UYECKOW MOJENH, aJeKBATHON YCIOBUSAM
3aJ]auu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

MOHUMaHWe (U3MYECKHMX OCHOB M TPHHLMUIIOB JEHCTBUS TEXHHYECKMX YCTPOMCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQ/ICHUE METOJaMHU  CaMOCTOSATENIBHOTO  IUIAHUPOBAaHWS W TNPOBEJNCHUA  (UBNYECKUX
OKCIEPUMEHTOB, aHAIW3a W WHTEPIpEeTauud HH()OPMAIMH, OIpPENeNIeHUs] JIOCTOBEPHOCTH
MOJIyYEHHOT'O pe3yJIbTaTa;

CO3JIaHWE YCIOBUM JUIsl pa3BUTHS YMEHUHM MPOEKTHO-HUCCIIEIOBATENBCKOM, TBOPYECKOU
NesTeNbHOCTH;

pa3BuTHE UHTEpeca K chepam npodecCHOHATEHOMN AeSITEIbHOCTH, CBSI3aHHOMN C (PU3HKOI.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yriayOnéHHBIM YpOBEHb M3Y4YeHHS Y4eOHOTO
npeameta «Pu3uKa» Ha YPOBHE CpEeIHEro oO0Iero oOpa3oBaHHs BbIOMpAETCs OOYyYarOIUMUCS,
IUTAHUPYIOIIMMU NTPOJIOKEHHE 00pa30BaHus M0 CHENHUATbHOCTAM (U3UKO-TEXHUYECKOTO MPOoduIIs.
[Tpemaraemsrii B mporpaMme 1o (pu3mKe mepedeHp JJa0OpaTOPHBIX U MPAKTHIECKUX PadOT SBISIETCS
PEKOMEHI0BAaHHBIM, YUHUTEINb JIEJIaeT BBIOOP MPOBEACHHS TaOOPaTOPHBIX pabOT U OMBITOB € YUETOM
WH/IMBUAYaITBHBIX 0COOCHHOCTEH 00yJarOIInXCs.

MECTO YYEBHOI'O MNPEJIMETA «®U3UKA. YIJYBJIEHHBIA YPOBEHL» B
YYEBHOM IIJIAHE

Ha n3yuenue ¢usuka B 10—11 xinaccax cpennero oouiero o0pa3oBaHusi B yueOHOM IIaHE OTBOIUTCS
340 gacos: B 10 knacce - 170 yacos (5 yacoB B Heneno), B 11 kiacce - 170 gacoB (5 yacoB B HEZEIIO).
COJIEPKAHUE YYEBHOI'O ITPEJIMETA «®U3UKA. YT JIYBJEHHBIA YPOBEHDb»

10 KJTACC

Pasnea 1. Hay4unblii MeToa MO3HAHHUS NPUPOIBI.



®usnka — pyHIaMeHTalIbHas HayKa o npupoe. HaydHblil MeTo MO3HaHUS U METO/Ibl UCCIIE0OBAHUS
(bU3NYECKUX SIBICHUI.

DKCIIepUMEHT U TEOpHUs B Mpoliecce o3HaHus npupoasl. Habmonenue u skcriepuMeHT B (PU3HKe.
CriocoObl n3MepeHus: GU3NIECKUX BEIMYUH (aHAJIOTOBbIE U HU(POBBIE N3MEPHUTENbHbBIE TPUOOPHI,
KOMIIbIOTEPHBIE JTaTUUKOBBIE CUCTEMBI).

[TorpemnocTu nu3MepeHuit PU3NUECKUX BETUYNH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBaHue (U3NUECKUX SBICHUH U MPOLECCOB (MaTepualibHasi TOUYKA, aOCOJIIOTHO TBEpAOE
TeNo, ujcalbHas >XUJIKOCTh, MJCANbHBIN ra3, TOYCUHBIA 3apsn). ['unoresa. dusznueckuil 3akoH,
IpaHMIIbl €ro npuMeHUMocTH. dusnueckas Teopusl.

Pone 1 MecTo ¢u3uku B (OPMUPOBAHUM COBPEMEHHOW HAYYHON KapTHUHBI MHpA, B MPAKTHYECKON
NesITeIbHOCTH JIIO/IEH.

YdeHU4ecKuil SKCIIEpUMEHT, 1a00opaTopHbIe pabOThl, MPAKTUKYM.

W3mepeHue cuiibl TOKa M HAINpPSDKEHHs] B LIENM MOCTOSIHHOTO TOKA IPU IOMOIIY aHAJOIOBBIX U
U POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ Iu(ppoBoi jgabopartopueit no ¢usuke. [Ipumeps! n3MepeHuss GU3NYECKUX BEIUYUH
IIPU IOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanunueckoe ABrkeHHe. OTHOCUTEIbHOCTh MEXaHUUECKOro JBMKeHus. CucremMa oTcuéra.
[Ipsimast 1 oOpaTHas 3a7a4n MEXaHUKH.

Paaunyc-BekTop MaTepralbHONW TOUYKH, €r0 MPOEKIIUK Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopusl.
[lepemerienue, CKOPOCTh (CpesiHAsS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIIMU HAa OCH CUCTEMBbI KOOpAHHAT. C0KEeHHE NTepeMelleHU U CI0KEHNE CKOPOCTEH.
PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSAMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOPEHHUs U ITyTH MaTepHaibHON TOUYKH OT BPEMEHHU U UX IPpadUKH.

CBobosHOe nazienue. Y CKopeHne CBOOOTHOTO TaieHusl. J{BIKeHne Tena, OpOImeHHOro MO YTIOM K
TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHHsI MaTepHalbHON TOUYKH OT BPEMEHH U
UX rpaduxu.

KpuBonunelinoe aBmxeHue. [[BuxeHne MaTepruaIbHON TOUKH 10 OKPY>KHOCTH. Y TJIOBas ¥ JIMHEWHAs
ckopocth. Ilepuon m dwacrora oOpamieHus. LlenTpocTpemMutensHoe (HOpMalIbHOE), KacaTelIbHOE
(TaHTeHIIMAJIHOE) U MOJTHOE YCKOPEHUE MaTepuallbHOM TOUYKH.

TexHuyeckue yCTpPONMCTBA M TEXHOJOTMUECKHE IPOLECCHl: CHHAOMETp, JBHKEHUE CHAPSIOB,
LIEMHbIE, [IecTepEHYAThIE M peMEHHBIE TIepe1adt, CKOPOCTHBIE JIU(THI.

JleMoHcTpanum.

Mogens cucTeMbl OTCUETA, MIUTFOCTPALAS KHHEMAaTUYECKUX XapaKTEPUCTHK JIBHKEHUS.

Crioco0bl nccie10BaHus IBHKEHUH.

Wnmroctpanys npeaebHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBanne ABMKEHHUM C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonienue nBukeHus Tena, OpoleHHOTro Mo/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.
HanpaBiienne ckopocTH NpH IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanme yriioBOW CKOPOCTH B PEIYKTOPE.

CpaBHeHHE ITyTEH, TPAEKTOPUH, CKOPOCTEN IBUKEHHS OJHOTO U TOTO K€ Teja B Pa3HbIX CUCTEMAX
OTCY€Ta.

YdeHuueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, MPAKTUKYM.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIEJIbIO OMpeIeJIeHHUs] MTHOBEHHON CKOPOCTH.

W3mepenne yckopeHUs MpU MPSMOJIMHENHOM PaBHOYCKOPEHHOM JBM)KEHMM IIO HAaKJIOHHOW
MIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBU>KEHUH.



N3mepenne yckOopeHHsi CBOOOTHOTO TMajieHus (PEKOMEHIIOBAHO WCIIOIb30BaHUE MG POBOMA
nabopaTtopun).

N3yuenne nBWKEeHHS Tema, OpOIIEHHOTO TOpH30HTAIbHO. [IpoBepka THUIMOTE3BI O MPSAMOI
IIPOINOPLIMOHAJIBHOM 3aBUCUMOCTH MEX]Ty JTalbHOCTBIO M0JIETA U HAYaJIbHOM CKOPOCTBIO TEJa.
W3y4yenue qBUKEHMS TeJa 110 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpHOAa 00palieHnss KOHMYECKOTO MasiTHUKA OT €r0 IMapaMeTpoB.
Tema 2. Jlunamuxa.

IIepsbiit 3axoH HerotoHa. MHepuuansHble cuctemsl oTc4€Ta. [IpuHnmn otHocuTensHOCTH [ anuiies.
HeunnepruanbHble cucTeMbl 0TCUETA (OIIpeIesIeHUE, IPUMEPBI).

Macca tena. Cuina. [IpuHnun cynepno3uuuy cuil.

Bropoii 3akon HetoToHa /111 MaTepuaibHON TOUYKH.

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PAaBUTAlNOHHON M MHEPTHOW MacCCBhI.

Cuna TsKecTH. 3aBUCHUMOCTb YCKOPEHHs CBOOOJHOIO MAaJ€HUs OT BBICOTHI HAJl IOBEPXHOCTHIO
IUTAaHeTbl U OT reorpaduueckoil mMupoTsl. [IBHKEeHHE HEOECHBIX TE€l W HUX CIYTHUKOB. 3aKOHBI
Kemutepa. IlepBast kocMHuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErocs C yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJIBKEHUS W CWia TpeHus mokos. KoadduiueHT
TpeHus. Cuna CONPOTUBIICHMS NPU JBHKEHHM Teja B JKUIKOCTH WIH rase, €€ 3aBUCHUMOCTb OT
CKOPOCTH OTHOCUTEIBHOIO JBUKECHHUS.

Hasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHUYECKHE IPOLIECCHI: MOAMINITHUKH, IBUKEHUE NCKYCCTBEHHBIX
CILyTHUKOB.

JleMoHcTpanum.

HaGntoneHnue nBuxkeHUs Tell B MHEPLMAJIbHBIX U HEMHEPLUAIBHBIX CUCTEMAX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue nByxX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM OTHOCUTEIIBHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAEHCTBYIOLIEH NMPUIIOKEHHBIX K TEIY CHJI C IPOU3BENECHUEM MacChl TeJla Ha €ro
YCKOpEHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIUX B PE3YJIBTATE B3AUMOJIEHCTBHUS TEI.

N3mepenne mace 1o B3anMoIEMCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U Ta/IEHUN.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

YdeHn4eckuil 3KCIepUMEHT, 1a00paTOpHbIe pabOoThl, MPAKTUKYM.

N3mepenune paBHOAEHCTBYIOLIEH CUJI TPU ABMXKEHUHU OpyCKa MO HAKJIOHHOM MIIOCKOCTH.

ITpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JBIM)KEHUSI OpyCKa MO0 HAKJIOHHOM IMJIOCKOCTH Ha
3aJlaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOLINX B MPY>KUHE U PE3HHOBOM 00paslie, OT
ux nedpopManuu.

W3yuenune IBUKEHUS] CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepes JErkuit OJI0K.
N3mepenue ko3 duirienta TpeHus no BeIuYrHe yriaoBoro kodd¢unuenta 3asucumoctu FTp(N).
HccnenoBanue IBMKEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C TEPEeMEHHBIM KOX(PQPHUIMEHTOM
TpEeHHUSI.

N3ydyenne qBUKEHMS Ipy3a HA BAJLy C TPEHUEM.

Tema 3. Cmamuka meépooeo mena.



AGcomoTHO TBEpaoe Temo. [locTynaTenpbHOE M BpalaTebHOE ABMKEHHUE TBEPAOTO Tejaa. MOMEHT
CUJIbI OTHOCUTENLHO OcU BpatieHus. [lneuo cuibl. CloxkeHue Cuil, MPUI0KEHHBIX K TBEPAOMY TEIy.
LlenTp TsKECTH TETA.

YcnoBus paBHOBECUs TBEPAOIO Tea.

YcroitunBoe, HEYyCTOMYHMBOE, OE3pa3InNuYHOEC PABHOBECHE.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: KPOHIUTEHWH, CTPOUTENIBHBIM KpaH,
peméTyarbie KOHCTPYKIHUU.

JleMoHcTpanum.

VYcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Y4eHnuecKuil IKCIEPUMEHT, J1aOOopaTOpHbIE pabOThI, IPAKTUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpynpoBanye KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yueHne ycTOMUNBOCTH TBEPAOTO TEJIA, UMEIOILLETO IUIOLIAb OIOPBI.

Tema 4. 3akomusl coxpaneHus 8 MexaHuke.

NmnynsCc MarepualibHOM TOYKH, CHUCTEMbl MaTEpUaJbHBIX TOYeK. LleHTp wmacc cucTeMsl
MarepuaibHbIX TOueK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

Nmnynbe cuibl 1 I3BMEHEHHE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktnBHOE NBHXKEHUE.

MomeHT uMIlyibca MaTepualibHOW TOYKHU. IIpencraBieHne 0 COXpaHEHHMM MOMEHTA MMITYJIbCa B
LEHTPATbHBIX TOJISX.

PaGora cuiibl Ha MalloM U Ha KOHEYHOM Tiepementienuu. [ paduueckoe npeacraBieHne padOThl CUITBI.
MoOUHOCTh CHIIBL.

Kunernyeckass sHeprusi MarepuainbHOM TO4Ykd. Teopema 00 M3MEHEHMHM KWHETHYECKOW SHEPruu
MAaTepHaIbHON TOYKH.

[loTenuumanpHble U HenoTeHUUanbHble cuiibl. [loTeHunanbHas sHeprus. [loTeHunanbHas sHEprus
yrnpyro nedopmupoBaHHOW TpyXWHBL. [loTeHIMalbHAsT SHEPrUs Tela B  OJHOPOJHOM
rpaBUTAlIMOHHOM T1oJie. [loTeHnmanpHas sHeprus Tea B TPaBUTAMOHHOM I10J1€ OAHOPOJAHOTO 1Iapa
(BHYTpHU U BHE mapa). Bropas kocMuueckast CKOpocTb. TpeThsi KOCMUYECKast CKOPOCTb.

CBs13b pabOTHI HETIOTEHIMATBHBIX CUJI C U3MEHEHHEM MEXaHUUYECKO YHEPTrUH CUCTEMBI Tel. 3aKOH
COXpPAHEHUS MEXAHUYECKOUN SHEPTUH.

Ypyrue u Heylpyrue CTOJIKHOBEHUS.

VYpaBaenue bepHyinuy 11 uaeanbHON )KUAKOCTH KAaK CIEACTBUAE 3aKOHA COXPAHEHUSI MEXaHUYECKOM
SHEPTHUH.

TexHuuYecKrne yCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: JBMKEHHE PAKET, BOAOMET, KOIEP,
MPYKUHHBIA TUCTOJET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

JleMoHcTpanum.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

H3mMepeHnne MOIHOCTH CHUJIBI.

N3menenne sHeprun Teaa mpu COBEPIIICHUU PaOOTHI.

B3anmMHuble peBpallieHusi KWHETUYECKOM U MOTEHIIMAIbHOW SHEPTU NMpU ACHCTBUU HA TEJNO CHUJIbI
TSDKECTH Y CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOIHOM Ta/ICHUU.

YyeHndeckuii SKCIIEPUMEHT, Ta00paTOPHBIE PAOOTHI, MPAKTUKYM.

N3mepenne umitynbsca Tesa 1o TOpMO3HOMY ITyTH.

N3mepenne cuitbl TITH, CKOPOCTH MOJICTTH DJIEKTPOMOOWIISI i MOIITHOCTH CHJIBI TSITH.

CpaBHEeHME U3MEHEHUSI UMITYJIbCA Tela C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHus UMITyJIbCa IPU YIIPYTOM B3aHMMOJICHCTBHH.



N3mepenne KNHEeTHYECKON SHEPTUHU Teja M0 TOPMO3HOMY ITyTH.

CpaBHeHHUE H3MEHEHHSI TOTEHITMAILHON SHEPTUHU TPYKHHBI C paOOTOM CHUJIBI TPEHUS.

Omnpenenenre pabOTHI CUIIbI TPEHUS MPU ABMKEHUU Tella TI0 HAaKJIOHHOM IITOCKOCTH.

Pa3nen 3. Moaekyasipaasi pu3uka 4 TEPpMOIHUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeOpUlU.

OcHOBHbIE MOJOXKEHUS MOJeKyIsipHO-kuHeTnyeckoil Teopun (MKT), ux onbiTHOE 000CHOBaHHUE.
Huddysus. bpoyHoBckoe ABMKeHHE. XapakTep IBWKEHUS U B3aUMOJICHCTBUS YACTHII BEIIECTBA.
Mopaenu cTpoeHHUsI ra30B, KUAKOCTEH U TBEPBIX TEJl U OOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE
3TUX Mojened. Macca u pasmepsl Mojekyn (aromoB). KomuuectBo BemiectBa. IlocrosiHuas
ABoragpo.

TennoBoe paBHoBecue. TemnepaTypa u criocoOsl e€ nzmepenus. Lllkana temnepatyp Llenbcus.
Mogenb uJeanbHOrO Ta3a B MOJIEKYJSIPHO-KMHETHYECKONW TEOPUM: YacTHMILbl Tra3a JBUXKYTCS
Xa0TUYECKHU U HE B3aUMOJECHCTBYIOT JPYT C IPYTOM.

l'azoBble 3akoHBl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcomroTHas Ttemriieparypa (IIKana
temneparyp KenbBuna). 3akon JlanpTona. M3ompoleccel B HACaTbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BemecTBa. [ padudeckoe npencTaBieHue H30MPOIECCOB: H30TEpMa, U30X0pa, n300apa.
CBsi3b MEXIy JaBICHUEM M CPEAHEN KUHETHYECKON SHEpPrueil MOCTYNaTelbHOI0 TEIIOBOrO
JBUKEHMSI MOJIEKYJI UEAIbHOrO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUUYECKON TEOpHUH
UJIealIbHOTO raza).

CBsi3b a0COJIIOTHOW TEMIEPATyphl TEPMOJUHAMHUUYECKOW CHUCTEMBI CO CPEIHEH KHUHETHYECKOU
SHEpTHUel MOCTyNaTeNIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCH: TEPMOMETp, OapoMeTp, IMOydeHHue
HaHOMaTepHUaJoB.

JleMoHcTpanum.

Mopenu 1BUKEHHUS YaCTHULl BELLECTBA.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Buneopoinuk ¢ 3anuchio pearibHOro OPOYHOBCKOTO JIBUKEHUSI.

Huddysus xunkoctei.

Mogens onbita LltepHa.

[IpuTskeHne MOJEKyII.

Mogeny KpUCTaJUIMYECKUX PEIIETOK.

Habntoienue u nccnenoBanue N30MpoIECCOB.

Y4eHnuecKuit IKCIIEPUMEHT, J1abopaTOpHbIE PA0OTHI, MPAKTUKYM.

HccnenoBanue npoliecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEINIOOOMEHE MEXTY ropsyeit
U XOJIOJIHOM BOJOH.

N3yuenue n3orepMuyeckoro mnpoiecca (PpeKOMEHI0BaHO HCTOb30BaHUE UG POBOIA TaOOpaTOpUN).
N3ydeHne n30XOpHOro Imporecca.

N3yuenne n3obapHoro npoiecca.

[IpoBepka ypaBHEHHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennogvie Mauiumbi.

Tepmogunamuueckas (TJ]) cucrema. 3anaHue BHEUIHMX YCJIOBUH s TEPMOJUHAMUYECKOH
cucTeMbl. BHelHne W BHYTpeHHHE mapaMeTphl. [lapaMeTpbl TepMOIMHAMUYECKOW CHCTEMBI Kak
CPEIHUE 3HAUYEHUS BEJINYHH, ONHUCHIBAIOLINX €€ COCTOSIHNE Ha MUKPOCKOIINYECKOM YPOBHE.
HyneBoe Hauano tepmoanHamuku. CaMonpou3BOJIbHAS pellakcaliis TEPMOIUHAMUYECKON CUCTEMBI
K TEIJIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOro raza B TEPMOJAMHAMHUKE — CHCTEMa ypaBHEHHWU: ypaBHEHHE MeHaeneeBa—
Kunaneiipona u BbIpakeHu€ AJii BHYTPEHHEH SHEPruu. YCIOBUS MPUMEHUMOCTH 3TOW MOMAEIIHU:
HU3Kasg KOHIICHTPAIlUsSI YaCTHUIl, BBHICOKHE TeMIepaTyphl. BeipakeHue i BHYTPEHHEW SHEPTUH
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.

KBa3ucratuueckue u HeCTaTUYECKUE MPOIIECCHI.



DOneMeHTapHasi pabota B TepMoauHamuke. Beramcienne paboTel mo rpaduky mporecca Ha pV-
TuarpaMme.

Tennonepenaua kak cnocod M3MEHEHUS! BHYTPEHHEH SHEPrUu TEPMOJAMHAMUYECKON CHCTEMBI Oe3
coBepuieHus paboThl. KOHBEKIHS, TETIIONPOBOAHOCTD, H3ITyUCHHE.

KonnuectBo Temnotsl. TermnmoémkocTe Tena. YaenbHas U MOJIIpHAas TEIUIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. YaenpHas TEIIOTa CropaHus TOILUIMBA. Pacu€r KojiMuecTBa TEIUJIOTHI MPHU
terionepenade. [lonstue 06 aguadbatHom mpoiecce.

[lepBbliif 3aKk0OH TepMoAMHAMUKU. BHyTpeHHsst sHEeprus. KoaumuecTBo TEIIOTH U paboTa Kak Mephl
M3MEHEHUsl BHYTPEHHEN SHEPTrUU TEPMOJINHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEpMOAMHAMUKM JUIsl PAaBHOBECHBIX IIPOLIECCOB: 4YEpE3 3aJaHHOE PaBHOBECHOE
COCTOSIHME TEPMOJAMHAMUYECKON CHCTeMbl MPOXOJUT €IUHCTBEHHas aauabarta. AOcomroTHas
TeMIeparypa.

BTopoii 3aKkoH TepMOAMHAMUKH /151 HEPAaBHOBECHBIX IIPOLECCOB: HEBO3MOXHO MEPEAATh TEILIOTY OT
Oornee XxoNOAHOTO Tena K Oonee Harperomy Oe3 kommneHcanwu (Kiaysuyc). HeobparumocTh
MIPUPOIHBIX MPOLIECCOB.

[Tpuniune!r aeiictBus TermnoBbix MamuH. KITI.

Makcumanbnoe 3nauenue KII. [{ukn Kapno.

DKOJIOTHYECKHE acCHeKThl HCIIOJIb30BAHMS TEIUIOBBIX JABUrareneil. TemoBoe 3arpsizHeHUE
OKPY’KaroIlle cpebl.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: XOI0AUIbHUK, KOHIUIIMOHED, AU3EIbHbBIN
U KapOIOpaTOpHBIN JBUraTend, mapoBas TypOWHA, TMOJNyYeHHWE CBEPXHU3KUX TEMIEparyp,
YTWIN3aLMs  «TEIJIOBBIX» OTXOJOB C HCIOJB30BAHHMEM TEIJIOBOIO Hacoca, YTUIM3aLus
OMOOPraHNYECKOro TOIJIMBA 7Sl BRIPAOOTKU «TETJIOBOW» M SJIEKTPOIHEPTHH.

JleMoHcTpanum.

W3menenue TemnepaTypsl pU ainadaTHuECKOM PaCIIMpPEHUH.

Bo3aymHoe orauso.

CpaBHeHME yJeIbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHNS BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabdaTHOro nporecca.

KommbrorepHbie MOEH TETUIOBBIX IBUTATENCH.

Y4eHnuecKuil IKCIEPUMEHT, 1a0opaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenne yaenbHOM TeIIOEMKOCTH.

UccnepoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanune aguabaTHoro mporecca.

N3yueHne B3aMMOCBSI3U YHEPTUUA MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBUS U TEMIEPATYPbl KUTIEHUS
JKHUJIKOCTEH.

Tema 3. Aepecammnvie cocmosanus geuwjecmea. Dazosvie nepexoos.

[TapooGpa3zoBanue u koHaeHcalus. Vcnapenue u kumneHue. Y iejabHas TerioTa napooopa3oBaHus.
Haceiiennsle 1 HeHachlllleHHbIE Mapbl. KauecTBEHHas 3aBUCUMOCTh IJIOTHOCTH U JIABJICHUS
HACBILIEHHOTO TMapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTh OT OOBEMa HACHIINIEHHOTO THapa.
3aBUCHUMOCTD TEMITEPATYPbl KUTIEHUSI OT JaBICHUS B KUIAKOCTH.

BnaxHocTps Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

Teépmoe Tteno. Kpucramnuyeckue u amopdHbie Tena. AHHM30TPOIHUS CBOWCTB KPUCTAIIOB.
[1naBnenue u kpuctauM3anus. Y aenbHas TerioTa miasienus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactsokenue u cxatue. Cnsur. Monyns FOnra. Ilpenen ymnpyrux
nedopmariuii.

TemnmoBoe pacmmpeHue KHUAKOCTEH U TBEPABIX Tel, OOBEMHOE U JIMHEHHOE paclIupeHHe.
AHrapMOHH3M TEIJIOBBIX KOJIEOAHHMM YacTHIl BEIECTBA KaK MPHUYMHA TEIJIOBOTO PACIIUPEHUs Tel
(Ha KAaUECTBEHHOM YpPOBHE).

[IpeoGpa3oBanue sHEPTUM B (Pa30BBIX Mepexoax.



YpaBHeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshKeHHE. KOAPHUIIMEHT MOBEpXHOCTHOTO HATsHKeHUs. KanuuispHble sBJICHUS.
JlaBiieHre noa UCKpUBJIEHHON MOBEPXHOCTHIO kuaKocTu. dopmyna Jlamnaca.

TexHudyeckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: YKUAKUE KPHUCTAUIbl, COBPEMEHHBIE
Marepuabl.

JleMoHcTpanuu.

TenoBoe pacumupeHnue.

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>XEHHOM JaBJICHUU.

W3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMHU IJIEHKAMH.

CmauuBanue.

Kanumnspueie sBnenus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHusl U IUIaBJICHUS KPUCTAIUIMYECKOIO BEIECTBA.

Buapr nedopmarimii.

Habnronenue mansix qedopmanuii.

Y4eHnueCcKui IKCIEPUMEHT, J1a00OpaTOpHbIE pabOThI, MPAKTUKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenne yaenbHOM TEIIOTHI IIJIaBICHUS JIbA.

N3yueHne cBONCTB HACBIICHHBIX 1apPOB.

N3mepenune abCOMOTHOI BIaXXKHOCTH BO3yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.

W3mepenne ko3¢ humenTa moBepxXHOCTHOTO HATSKCHHUS.

N3mepenne moayns FOwra.

HccnenoBanue 3aBucUMOCTU AePopMaIi pe3MHOBOr0 00pasiia OT NPUIIOKEHHON K HEMY CHUJIBL.
Pa3znen 4. DiekTpoanHaMuKa.

Tema 1. Dnexkmpuueckoe noie.

OnexTpu3anus TeJ U €€ NpOsABICHUSA. DJIEKTPUUECKUH 3apsal. J(Ba BuAa DIIEKTPUYECKUX 3apsiiOB.
[IpoBOAHMKY, NUANEKTPUKH W TOJYNPOBOJHUKU. DJIEMEHTApPHBIM AJIEKTPUYECKUI 3apsii. 3aKOH
COXPAHEHHUs WIEKTPUUYECKOTO 3apsiza.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsiibl. 3akoH Kynona.

Onexrpuueckoe noie. Ero nelicTBre Ha 31€KTPUYECKUE 3apSAbL.

Hanpsok€aHnocTs anexktpudeckoro nosst. [IpoOHslit 3apsaa. JInHuu HanpspkEHHOCTH DIIEKTPUUECKOTO
noJis1. OAHOPOJHOE AIIEKTPUYECKOE TTOJIE.

[ToTeHIMaTbHOCTh  ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB M HAINpsKEHHE.
IloTeHunanpHas HEPrus 3apsja B JIEKTPOCTaTHUECKOM mose. IloreHnuman 31ekTpocTaTH4ecKoro
noJisg. CBsA3b HANPSKEHHOCTHU TMOJISL M PA3HOCTH MOTEHIUANIOB JIJISl AJIEKTPOCTATUYECKOT0 MoJis (Kak
OJTHOPOJIHOT'O, TaK ¥ HEOJHOPOIHOTO).

[TpuHIMI Cyneprno3uIUK SJIEKTPUUECKUX MOTEH.

[Tone Toueunoro 3apsna. Iloxe paBHOMepHO 3apsikeHHOM cdepsl. [lose paBHOMEPHO 3apsHKEHHOTO
nmo o6vémy mapa. [lome paBHOMEPHO 3apsDKEHHOM OECKOHEYHOW TIIIOCKOCTH. KapTWHBI JIMHMIA
HaNpsKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3apsi/IOB.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM IToJIe. J{ManeKTpuyecKas IpOHUIIaEMOCTh BEIIECTBA.
Konpaencarop. 21eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIIOCKOTO KOHIEHCATOpA.
[TapannensHoE coenMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COENMHEHNE KOHAEHCATOPOB.
DHeprus 3apsKEeHHOr0 KOHAEHCaTopa.

JIBM>KeHME 3apsSKEHHON YaCcTULBI B OAHOPOJHOM IEKTPUYECKOM II0JIE.



TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI:  ANEKTPOCKOM, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKAs 3alIUTa, 3a3€MJICHUE 3JIEKTPONPHOOPOB, KOHAEHCATOPHI, reHeparop Bau ne
I'paada.

JleMoHcTpanuu.

Y CTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

DIEKTPUUECKOE 110JI€ 3apsSyKEHHBIX ILIAPUKOB.

DneKTpruYecKoe NoJie ABYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocTaTuaeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHHUKY B 3IEKTPUUECKOM IOJIE.

DneKTpocTaTUuecKas 3aluTa.

YCTpoicTBO M IEMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHONU EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOPA OT IJIOLIAAM IUIACTUH, PACCTOSTHUS MEXIY
HUMH U JUAJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOTO M0JIs 3apsyKEHHOTO0 KOHEHCATOPA.

3apsika U pa3psiika KOHIAEHCaTopa Yepe3 pe3ucTop.

YdeHU4ecKuii SKCIIEPUMEHT, J1a00opaToOpHbIe PabOThI, MPAKTUKYM.

OueHka cui1 B3auMOICHCTBUS 3apsyKEHHBIX Tell.

HaGnronenne mnpeBpalieHusi SHEPrHM  3apsHKEHHOTO KOHJACHCATOpa B OHEPIHI0  HM3ITYYCHUS
CBETOAMO/1A.

N3ydeHnue nporekanus TOKa B LIETIH, COJIEpIKallel KOHIEHCaTop.

Pacnipenienienrie  pa3HOCTH MOTEHIUAIOB (HANpsOKEHUS) TPU IOCIEIOBATEIHLHOM COEIMHEHUU
KOH/ICHCATOPOB.

HccnepoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosanublil 91eKmpudecKuti mox.

Cuna Toka. [TocTossHHBIN TOK.

VYcnoBus cynieCcTBOBaHUS IIOCTOSIHHOIO 3JIEKTpAYECKOro Toka. Mcrounnku toka. Hanpsokenne U n
SJC é&.

3akon OMa 1t y4acTKa LETH.

DNEKTPUUECKOE CONMPOTUBIIEHUE. 3aBUCUMOCTb COIIPOTUBIIEHHS] OJHOPOJHOTO MPOBOJHUKA OT €TI0
JUIMHBI Y IJIOLIA/IM MOTIEPEYHOT0 CeUeHus. Y 1eJIbHOE CONPOTHUBIIEHNE BEIIECTBA.
ITocnenoBarenpHOE, MapaiebHOE, CMEIIAHHOE COEMHEHNE TPOBOAHMUKOB. PacuéTr pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxroga.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MoIHOCTb 31EKTPUYECKOro ToKa. TeroBast MOITHOCTD, BIJENsIEMast Ha PE3UCTOpeE.

3/IC u BHyTpeHHEE COMPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma s TONMHOM (3aMKHYTOM)
BJIEKTPUYECKOM e, MOIHOCTh UCTOYHMKA TOKa. KOpOTKOE 3aMbIKaHKE.

Konzgencarop B Lienu nocTOSIHHOTO TOKa.

TexHUUyeCcKue yCcTpoicTBa M TEXHOJIOTMUECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT, CYETUUK
ANEKTPUYECKON SHEPTUH.

JleMoHcTpanum.

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT HANPSDKEHUS JJIS pe3UCTOpa, JIaMIbl HaKalUBaHUS U
CBETOUO/IA.

3aBUCUMOCThH CONPOTHUBIICHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOHIAIN MONEPEYHOr0o
CEUYEeHMS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS ITPU MTOCTOSHHOM HaIPSHKEHUU.
IIpsmoe usmepenne DJ1C. KopoTkoe 3aMbIkaHUE IralIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO
COIPOTHBIICHUSI.

CriocoObl coeTMHeHNs UCTOUHUKOB Toka, DJC Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIOCAMU UCTOYHMKA TOKA OT CUJIBI TOKA B IIETIH.



VY4eHndeckuit 3KCIepuMEHT, 1a00paTOpHbIe PabOThl, IPAKTUKYM.

HccnenoBanue cMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

H3mepenue yaenbHOrO COIPOTUBIIEHHS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HaIIPSDKEHUS JJIs JIaMIIbl HAKaJIUBaHMUSL.

VBenndeHue npejesna u3MepeHus amrnepMerpa (BoJabTMETPa).

N3mepenune D/IC 1 BHYTPEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKA.

HccnenoBanune 3aucumoctu OJIC ranbBaHMYECKOrO 3JIEMEHTAa OT BpPEMEHU IIPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTCHIMAIOB MEXKAY IOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LICTIH.
HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku B pa3IuyHbIX Cpeiax.

OnexTpuueckas IMPOBOJUMOCTb Ppa3IMYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOJAMMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAIIJIOB OT TeMIeparypbl. CBEPXIIPOBOAUMOCTD.
DnexTpuuecKuid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX IIyYKOB.

ITomynpoBoanuku. CoOCTBEHHas U IIPUMECHasl TPOBOJAUMOCTh MOITyIpoBOJHHKOB. CBoiicTBa p—N-
nepexona. [1oxynpoBoJHIKOBBIE TPHOOPHI.

ONEKTPUUECKUN TOK B JJIEKTPOIMTAX. DJIEKTPOIMTHYECKAs AUCCOLMALMS. DIEKTPOIHU3. 3aKOHBI
@apanes U1 SJIEKTPOIN3a.

OnexTpuuecKkuid Tok B razax. CaMOCTOSTENBHBIN U HECAMOCTOATEIbHBIN pa3psl. Pasinunblie TUIIBI
CaMOCTOATENBHOIO pa3psana. Monnus. [1nazma.

TexHudyeckue ycTpolcTBa M IMPAKTUYECKOE IPUMEHEHHE: ra3opas3psIHbIEe JamIlbl, DJIEKTPOHHO-
ayuyeBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: IUOM, TPaH3UCTOP, (OTOAUOJ, CBETOAMOL,
rajbBaHuKa, paUHUPOBAaHHE ME/IM, BHIIUIABKA ATFOMUHMUS, JICKTPOHHAs MUKPOCKOIIHS.
JleMoHcTpanum.

3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHbl d5ekTpoausa Papazest.

HckpoBoli pa3psaa M IpOBOAMMOCTb BO31yXa.

CpaBHEHHNE IPOBOIMMOCTH METAJJIOB U MTOJIyIIPOBOJHHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

YdeHnueckuit 3KCIepuMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

Hab6mronenue snexrpomnusa.

N3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

PuU3NYECKUN IPAKTUKYM.

CriocoObl  u3MepeHus: (U3NYECKUX BEIMYMH C MCIOJIb30BAaHHEM AaHAJOTOBBIX U LHU(PPOBBIX
M3MEPUTENIbHBIX IPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTEIbHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennyuH. OleHKa MpaHUIl OTPEUTHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHUH, WCCIEIOBAaHUN 3aBUCUMOCTEH (PU3NUYECKHX BETUYHH,
IpOBEpKa NPEAJIOKEHHBIX TUMOTe3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMATHYECKHUX pasjenax
«Y4YeHNUECKH IKCTIEPUMEHT, 1a00paTOpHbIE PaObOThI, TPAKTUKYM).

Me:xnpeamMeTHbIE CBS3H.

N3yuyenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kimacce OCYLIECTBISIETCd € Y4ETOM
COJIep KaTEeNbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu
Y TEXHOJIOTHH.

MeXnpeaMeTHbIE TMOHATHS, CBA3AHHBIE C HM3YyUYEHHUEM METOJOB HAYYHOI'O IO3HAHHUS: SIBICHHE,
Hay4YHBIA (pakT, TUMoTe3a, ¢u3MUeckas BEIWYMHA, 3aKOH, TEOpHs, HAOII0JIeHHWE, SKCIIEPUMEHT,
MOJICIMPOBAaHUE, MOJIENIb, W3MEPEHHUE, IOTPEIIHOCTH H3MEpPEHHH, H3MEpUTENIbHbIE MPHUOOPHI,
nudposas maboparopusi.



MareMartuka: pemieHne CUCTeMbl ypaBHeHMU. JluHelHas ¢yHKOMs, mapaboja, rumepoosa, uX
rpaduku U cBoWcTBa. TpuroHOMeTpuueckue (QYHKIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOKIAECTBO. BEKTOPHI M X MPOEKIHUH HA OCU KOOPJAUHAT, CJI0KEHHE
BEKTOPOB.

buonorus: mexaHnueckoe IBHXKEHUE B KUBOU mpupone, nuddysus, ocMoc, TEIIOOOMEH >KHUBbBIX
OpraHU3MOB, TEIJIOBOE 3arpsI3HEHHUE OKPYIKAIOIICH Cpe/ibl, yTUIU3ALMS OMOOPTaHUYECKOTO TOILIINBA
JUIS BBIPAOOTKH «TEIUIOBOW» U JIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHHE W KaNWUISIPHbIC
SIBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS B KUBOM MPUPOJIE.

XUMHMS: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAS
Macca, oJy4eHue HaHOMAaTEepUAJIOB, TEMJIOBBIE CBOMCTBA TBEPIBIX TEI, )KUAKOCTEU U Ia30B, JKUIKHAE
KPUCTAJUIBL, HJIEKTPUUECKUE CBOMCTBA METAJIOB, JIEKTPOJIUTHYECKAsT JUCCOLMALIMS, IaJbBAHUKA,
3JIEKTPOHHAS] MUKPOCKOIIHSI.

I'eorpacdus: BnaxXHOCTh BO3AyXa, BETPbI, 0apOMETp, TEPMOMETD.

TexHonorus: nmpeoOpa3oBaHue IBUKCHHUIA C UCTIOIB30BAHUEM MEXAHU3MOB, YUET CYXOTO U JKUIKOTO
TpeHHUs B TEXHUKE, CTAaTUYECKHWE KOHCTPYKIHMH (KPOHILITEHH, peméTdyarble KOHCTPYKIUH),
WCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXAHUKU B TEXHHUKE (THPOCKOI, BOJIOMET W Jpyrue),
JBUTATEIh BHYTPEHHETO CrOpaHMsi, MapoBas TypOWHA, OBITOBOW XOJOAWIBHUK, KOHAMUIIMOHED,
TEXHOJIOTUM TIOJIyYCHHS] COBPEMEHHBIX MAaTEpHaJOB, B TOM 4YHCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, JIIEKTPOCTATHYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, ra3zopaspsaHbie
JIAMIIbI, IOTYTPOBOJHUKOBEIE TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Paznen 4. DaekTpoanHaMuKa.

Tema 4. Maznumnoe noze.

B3aunmopeiicTBE MOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM. MarHutHoe moJie. Bekrtop
MarHuTHOM MHAYKIMU. [ [puHImn cynepno3uuny MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHIYKLIMH.
MarsuTHOE€ 110J1€ MPOBOJIHUKA C TOKOM (TIPSMOT0 MTPOBOJIHUKA, KATYIIIKH U KPYTOBOTO BUTKA). OMBIT
Opcrena.

Cuna Amriepa, e€ HampaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHUE U MOAYJb. JIBU)KeHUE 3apsKEeHHOW YacTUIbl B OJHOPOJIHOM
MarHuTHOM noJie. Pabota cumsl JlopeHiia.

MarnuTHoe nojue B Beuiectse. PeppoMarHeTUKU, apa- U 1naMarHeTUKH.

TexHU4YeCKHne YCTPOMCTBA U TEXHOJOTHUYECKHE IMPOIECCHl: MPUMEHEHUE TMOCTOSHHBIX MAarHUTOB,
ANEKTPOMArHUTOB, TECTEP-MYIbTUMETP, SJICKTPOABUTATENbh SKOOW, YCKOPUTENH 3IIEMEHTapHBIX
YaCTHII.

JleMOHCTpaLuH.

Kaptuna nuHMI WHIYKIMA MarHUTHOTO TIOJISI TIOJIOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

Kaptuna nuHUN MarHUTHOW WHAYKIMU TOJs JJIMHHOTO TMPSMOTO TMPOBOJHUKA W 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHiia Ha MOHBI JJIEKTPOJIUTA.

Habmoienne ABM>KEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3IEKTPOU3ZMEPUTENBHOTIO IPUOOPa MATHUTOSIEKTPUUECKON CUCTEMBI.
Y4eHnueCcKuil IKCIEPUMEHT, 1a00OpaTOpHBIE pa0OThI, MPAKTUKYM.

HccnenoBanne MarHUTHOTO OIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB (heppoOMarHeTHKOB.

WccnenoBanue neCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.



Onpenenenre MarHUTHOM MHIYKIIMK Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. DnexkmpomacHumnas UHOYKYUsL.

SIBnenue snekTpoMarHUTHOM MHAYKIUU. [loTok BekTopa MarHMTHOM MHAYKUWU. D/C MHIyKIMU.
3akoH 31ekTpoMaruuTHo nHaykuun ®apanes. Buxpepoe anexrpuueckoe nose. Toku Dyko.

O/1C uHAyKIMU B IPOBOAHUKE, IBUXKYIIEMCS. B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WNunyktuBHOoCTh. Karymika MHAYKTUBHOCTH B IIENIH MOCTOSIHHOTO TOKa. SIBJIEHHE CaMOWHIYKIMH.
O/1C camouHIyKIIMH.

DHeprus MarHUTHOTO TOJIS KaTYIIKHU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MPOLECCH: MHIYKIIMOHHAS T1€Yb, COJICHOM/I, 3allluTa
OT 3JIEKTPU3ALINH TEJI IPH JABM>KCHUH B MArHUTHOM I10JI€ 3eMJIH.

JleMoHcTpauum.

HaGmoienue SBICHUSI SJICKTPOMArHUTHON HHTYKITUH.

Uccnenosanue 3aBucumoctu J/1C HHAYKIMHA OT CKOPOCTU U3MEHEHHUSI MarHUTHOTO MOTOKA.
[IpaBuio JleHna.

[Tagenne MaruuTa B alFOMUHUEBOM (MeHOM) TpyOe.

SBnenne caMOMHIYKIUH.

Hccnenosanue 3aBucumoctu J/1C caMOUHIYKIIUU OT CKOPOCTH U3MEHEHUS CHUIIBI TOKA B LICTIH.
Y4eHHUECKU IKCIIEPUMEHT, JIA0OPaTOPHBIC pA0OTHI, MPAKTUKYM.

HccnenoBanue siBIEHUS AIEKTPOMArHUTHOM WHIYKITHH.

OrnpezenieHne WHIYKIIMA BUXPEBOT'O MAarHUTHOTO TIOJIA.

HccnenoBanue siBIEHUS CAMOMHTYKIIUH.

COopka MoIeNH AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pazgen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue konebanus.

Komnebarensuas cucrema. CBOOOIHBIE KOJIEOAHUS.

lNapmonunueckne konebanus. KuHemarnueckoe H JUHAMHUYECKOE OIMHMCAHUE. DHEPreTHYECKOEe
omucaHue (3aKOH COXPaHEHUsS MEXaHWYeCKoW OSHepruu). BBIBOJ IUHAMHYECKOTO OMUCAHUS
rapMOHUYECKHUX KOJICOaHUH U3 UX IHEPTETUYECKOTO U KWHEMATHYE€CKOTO OMMCAHMUS.

Awmrmnutyna u asza konebanuit. CBsi3b aMIITUTY/IbI KOJIEOAHU HCXOTHOMN BETMUMHBI C aMIUTUTYAaMH
Kosie0aHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yactora konebanuit. [leproa ManbIx CBOOOAHBIX KOIEOAHUI MATEMAaTHUECKOTO MasTHUKA.
[leproz cBOOOIHBIX KosIeOaHUI MPYKUHHOTO MasiTHUKA.

[TonsTre o 3aryxamux KonebaHusx. BeinyxxneHnsie konebanus. Pezonanc. PesonancHas kpuBasi.
BnusiHue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBON. ABTOKOJI€0aHus.

TexHnueckue yCcTporucTBa U TEXHOJIOTUYECKHUE MPOLECChl: METPOHOM, Yachl, Kauelld, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceificmorpad.

JleMOHCTpaLuH.

3anuch K0ae0aTeIbLHOr0 ABMKEHUS.

Habmoienne He3aBUCUMOCTH TIEPHOIa MaJIbIX KOJICOaHHM rpy3a Ha HUTH OT aMIUTUTY/IbL.
UccnenoBanue 3aryxaronux KoieOaHW W 3aBUCHUMOCTH IepuoAa CBOOOIHBIX KOJeOaHUM OT
CONPOTHUBIICHUS.

HccnenoBanue xonebaHuil rpy3a Ha MACCUBHOM MPYXKHUHE C LIETbI0 (POPMUPOBAHUS IPEICTaBICHUN
00 ueanbHON MOAENH MPYKUHHOTO MasTHHUKA.

3aKoH COXpaHEeHMsI SHEPTUHU NpU KoieOaHUsIX rpy3a Ha Mpy>KUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHIA.

Ha6nronenue pesonanca.

Y4eHnueCKUi IKCIEPUMEHT, 1a00OpaTOpHBIE padOThI, MPAKTUKYM.

N3mepenne nepuoa cBOOOHBIX KOJICOaHUI HUTSHOTO U IPYKUHHOTO MasTHUKOB.



M3ydeHne 3aKOHOB IBUKEHUS TeJa B X0Z€ KoeOaHUi Ha ypyroM IoJBece.

N3y4yeHne qBUKEHNSI HUTSHOTO MasiTHUKA.

ITpeoOpa3oBaHue sHEPrUH B IPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYIbI 3aTYXAIOMNX KOJICOAHUH.

HccnenoBanue BbIHYKICHHBIX KOJIeOaHU.

Tema 2. DnekmpomacHumHule KOIeOAHUSL.

KonebarenbHblil KOHTYp. CBOOOAHBIE 2JIEKTPOMArHuTHbIE KOJeOaH!s B UealbHOM KOJeOaTeIbHOM
koHType. ®opmyna Tomcona. CBsi3b aMIUIMTYAbI 3apsiia KOHJIEHCATOpA C aMILIUTYJOH CUJIbI TOKA B
KoJsie0aTenbHOM KOHTYpE.

3aKOH COXpaHEHHUs YPHEPTUH B UICATLHOM KOJIeOaTEIIbHOM KOHTYPE.

3aryxaromue 3JIeKTPOMarHuTHbIe KosieOaHus. BeIHyKIeHHbIE 2JIeKTPOMarHuTHbIE KOJIeOaHMs..
IlepemeHHbII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJHOE U JEMCTBYIOLEE 3HAUEHUE CUJIbI
TOKa U HANpsHKEHUs [P pa3IuyHON (popMe 3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.
CuHycouJanbHbII epeMEHHBIM TOK. Pe3ucTop, KOHIEeHCAaTOp U KaTylllKa UHAYKTUBHOCTH B LEIHU
CHUHYCOMIAJIbHOTO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HAaNpsKEHUM.

Wneanbublii Tpanchopmatop. [IponsBoacTso, nepenava u moTpedbIeHHE AIEKTPHUECKON YIHEPTUH.
OKOJIOTMYECKME PHUCKM IIPU  TNPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HUCHOIB30BaHUA
JJIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHudyeckue yCTpONCTBA M TEXHOJIOIMYECKHE ITPOLIECCHI: IEKTPUYECKUN 3BOHOK, I'€HEPATOp
IIEPEMEHHOTI0 TOKA, JIMHUM JIEKTpOIepeaay.

JlemoHcTpamuu.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOIHBIX KOJI€OaHUH OT MHIyKTUBHOCTU U EMKOCTH KOHTYDA.
OcIIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

I'enepaTop He3aTyXarOMMX 3JIEKTPOMArHUTHBIX KOJIeOaHHH.

Mopaeinb 37€eKTpOMarHuTHOr0 reHeparopa.

BhIHyX1eHHBIE CHHYCOHMIAIbHbIE KOJIEOaHMUs.

Pesucrop, karynka MHIyKTUBHOCTH U KOHJEHCATOP B LIENIH IIEPEMEHHOIO TOKA.

Pe3sonanc mpu IOCIENOBATEIIBHOM COCAMHEHUU PE3UCTOPA, KaTYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

YcTpoicTBO M MPUHIIMIT IEHCTBHSI TpaHchopMaTopa.

Mopenb TuHUN IEKTPOIIepEaAYH.

YdeHndeckuit 3KCIIepUMEHT, J1a00opaTOpHbIe pabOThl, IPAKTUKYM.

Nzyuenue Tpanchopmaropa.

HccenenoBanue nepeMEHHOr0 TOKa Yepes MOCIEN0BATENbHO COCUHEHHBIE KOHIEHCATOP, KATyIIKy U
pe3ucTop.

HaGnronenue 371eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMACHUMHbLE GOJIHYL.

MexaHndecKkre BOJIHBI, YCIIOBUA X pacipocTpaHeHus. [lonepeunsie u npoosbHbIe BOJHEL [lepuon,
CKOPOCTb pPaclpOCTpaHEHUs] M JJauHA BOJHBL. (CBONMCTBAa MEXAaHMYECKUX BOJIH: OTPaKEHUE,
npesnomiieHue, MHTephepeHns U AUPpaKiusl.

3Byk. CkopocTb 3ByKa. I pomMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[IlymoBoO€ 3arpsi3HeHNE OKpPYKaOLEN CPEIb.

ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIy4EHMsI SJIEKTPOMarHUTHBIX BOJIH. B3anMHas oprueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa AIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE, MpeoMIIeHHE, TOoJspu3alus, UHTepdepeHus u
T paKus.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOUIIBI pauOCBA3U U TENEBUACHUS. Paaronokanus.



DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBa W MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJbHblE HWHCTPYMEHTHI, pajap,
paauonpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynabTpa3BykKoBas [HAarHOCTUKA B
TEXHUKE U MEIUIINHE.

JleMoHcTpauum.

OO6pa3oBaHue 1 pacrpoCTpaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Teno Kak HCTOUHUK 3BYKa.

3aBHCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue orpaskeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natephepeHnnn U Aupakind MEXaHHIECKUX BOJTH.

AKYCTUYECKUH PE30HAHC.

CBolicTBa yJabTpa3ByKa U €ro IPUMEHEHHUE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U YaCTOTON KoJieOaHuil.
HccnenoBanne CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAa)KEHUE, IMPEIOMIIEHHE, MOJIApU3aLus,
mudpakys, “HTepdepeHIus.

OO6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYUCHHIH.

Y4eHnueCcKui IKCIIEPUMEHT, J1a00OpaTOpHbIE padOThI, MPAKTUKYM.

N3yueHne napameTpoB 3BYKOBOW BOJIHBI.

N3yyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsmonuHeitHOe pacrpocTpaHeHHe cBeTa B OAHOPOAHOM cpene. JIyd cBera. ToueuHbI UCTOUYHHUK
CBeTa.

OtpaxeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHHil B TUIOCKOM 3epKale.
Cdepuueckue 3epkara.

[Ipenomiienne cBera. 3aKkOHBI MpeENOMICHHSI CBeTa. AOCONIOTHBIA IMOKa3aTellb MPETOMIICHHUS.
OTHOcuTeNbHBIN TOKa3aTelb NpesomiieHus. [1ocTOSHCTBO 4acTOThl CBETa W COOTHOLUEHHUE JJIUH
BOJIH I[IPH NIEPEX0/I€ MOHOXPOMATHUECKOTO CBETa Uepe3 TpaHuIly pas3zelia IByX ONTHYECKHUX CPe/.
Xon nyueit B npusme. Jucnepcust ceera. CioxHbIN cocTaB 6enoro cseta. LIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yro noaHOro BHyTPEHHETO OTPaKEHHUS.
Cobuparonye u paccenBaromye JuH3bl. ToHKas nuH3a. @OKYCHOE pacCTOSIHUE M ONTUYECKas cuja
TOHKOM JTMH3BL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI TOHKOM ChepruecKoil TMH3BI OT €€ TeOMEeTPUH
1 OTHOCHUTEJILHOTO MOKAa3aTess IpeIoMIICHUS.

dopmyiia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon nyda, MpOUIENLIEr0 JIMH3Y IOJ MPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOW OCH.
[TocTpoenue n300paxeHuit TOUKH U OTpe3Ka MPSIMO B COOMPAIOIIUX U PACCEUBAIOLINX JIMH3AX U UX
CUCTEMaX.

OnTuueckue mpubdopsl. Paspemaroniast ciocoOHOCTh. ['11a3 Kak onTUdeckas cuctema.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHblE UCTOYHHKH. YCIOBUS HAOIIOJIEHUS
MaKCUMyMOB ¥ MUHUMYMOB B WHTEP(HEPEHIIMOHHOW KapTHHE OT JABYX KOTEPEHTHBIX MCTOYHHKOB.
[Tpumeps! KI1acCHYECKUX UHTEPPEPEHIITNOHHBIX CXEM.

Hudpaxus ceeta. JudpakunonHas pemeérka. YcioBue HaOIOIEHUS TJIaBHBIX MaKCUMYMOB IIPU
MaJeHN MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudyeckue yCTpOHCTBA M TEXHOJOTHYECKHE MPOIIECCHI: OYKH, JIyMa, MepHckor, (oToamnmapar,
MHUKPOCKOII, TPOSKIIMOHHBIHN anmapar, IpOCBETIECHNE ONITUKHU, BOJJOKOHHAS ONITHKA, TU(PAKIIHOHHAS
peeTKa.

JleMoHcTpanum.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npesiomMieHus CBeTa.



Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBo1a.

HccnepoBanue xoa CBETOBBIX MTyYKOB Yepe3 MIIOCKOMAPAIUIEIbHYIO IJIACTUHY U MIPU3MY.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Monenu MUKpOCKOIa, TENECKOIIa.

HaGmronenue natepdepeHimu ceera.

Habnronenue nBeTOB TOHKUX TUIEHOK.

Ha6monenue qudpakuum cBera.

N3ydenune qudpakiinOHHON PEIIETKH.

Ha6mronenue audpakiinOHHOTO CIEKTpA.

Habmonenue aucnepcuu cBera.

Habmroienue nonsipusanuu cBera.

[IpuMeHeHue noasIpoOUI0B AJI U3YyUECHUS] MEXaHUUECKUX HaIPSKEHUH.

Y4eHnuecKui IKCIEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenue nokasaresns nIpeaoMIIeHUs CTEKIIA.

Hccnenoanue 3aBUcUMOCTH (DOKYCHOT'O PACCTOSIHUS OT BelllecTBa (Ha MPUMEPE KHUAKUX JTHH3).
W3mepenne GpOKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIUH3.

[Tonydyenue n300pakeHus B CUCTEME U3 IIIOCKOTO 3epKalia U JINH3HI.

[TonyuyeHnne n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBanue TeecKOnMuecKuX CUCTEM.

Habnronenue nudpakmuu, nHTEp)EpeHIINN 1 MOISPU3ALUHU CBETA.

N3yueHue nonsipuzanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUIIEKTPHUKA.

W3ydenune naTephepeHIny Ja3epHOro N3TYUCHUS Ha IBYX MIEIISX.

Habmonenue aucnepcum.

HaGmonenue u uccnenoBanue TG pakiimOHHOTO CIIEKTpA.

N3mepenne 1auHbl CBETOBOM BOJIHBI.

[TonmyyeHne crieKTpa U3IIydeHHs CBETOMOa TIPH MOMOIIN AU (PPAKITHOHHON PEHIETKH.

Paznen 6. OcHOBBI crienAJIbLHOM TEOPHH OTHOCHTEILHOCTH.

['paHunBpl  NPUMEHMMOCTHM  KJIACCHYECKOW MexaHUKHW. llocTynaTel crnenMalbHOM — TEOpHUH
OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW uHTepBai. [IpeoOpazoBanust JlopeHma. YciaoBue NPUYUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.

TexHUYeCKHEe yCTPONUCTBA U TEXHOJIOTHYECKHE TIPOLIECCHI: CITyTHUKOBBIE TPUEMHUKH, YCKOPUTETH
3apsKEHHBIX YaCTULL.

Y4eHnuecKkuit IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, IPAKTUKYM.

OmnpeneneHre UMITYJIbCa U SHEPTHH PENSATUBUCTCKUX YacTHIl (10 (oTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM TIOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. Kopnyckynsipno-60110801 Oyaiusm.

PaBHOBecHOE TemI0BOE M3iIydeHue (M3 Ty4eHne aOCOII0OTHO YEPHOTO Tena). 3aKoH cMmeleHus Buna.
I'unoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®oroadpdext. Onbitel A. I'. CronmeroBa. 3akoHbl ¢otordderra. YpaBHeHHe DUHIITEHHA IS
doroapdexra. «Kpacnas rpannna» porordpdexra.

JlaBnenue cBera (B 4YaCTHOCTH, JIaBJICHHE CBEeTa Ha a0COIIOTHO TOTJIOMIAIONIYI0O U aOCOJIFOTHO
oTpakarolyto nmoepxHocts). OnbrTsl I1. H. JleGenena.

BonnoBeie cBoiictBa yactuil. Bomusl e bpoiins. [[nuna BomHbl e bpoiunst u pasMepsl obiactu
JIOKAJIM3AIMH IBIKYIIEHcs yacTHIlbl. KopmyckymsipHO-BOTHOBOM MyanusMm. Judpakius 31eKTpOHOB
Ha KpHUCTaJUIax.



Cnenunduka usmepenuit B Mukpomupe. CooTHOIIEHUST HeonpenenéHnocTen [ eiizenoepra.
TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKHE TIPOLECCHI: CHEKTPOMETP, (OTODIIEMEHT,
(boTonaTUNK, TYHHEJIbHBIH MUKPOCKOII, COJIHEYHasi OaTapesi, CBETOIUO/.

JleMoHcTpanuu.

dotorhPeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeronuon.

Connevnas 6arapes.

YdeHu4ecKuil SKCIIEpUMEHT, J1a00opaTopHbIe pabOThl, MPAKTUKYM.

HccnenoBanue porope3ucropa.

N3mepenne nocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSIKCHMUSL.

Tema 2. Dusuxa amoma.

OmnbITHI IO MCCIEI0BaHUIO CTpoeHus aTroma. [lnanerapnas mozens atoma Pesepdopaa.

[Tocrynatel bopa. U3nydenune u norsiouieHue (GOTOHOB IPU MEPEXOAE aroMa C OJHOTO YpPOBHS
SHEPruM Ha JPYTou.

Bunel ciektpoB. CekTp ypoBHEH 3HEPIUM aToMa BOAOPO/a.

CrioHTaHHOE U BBIHYKJIEHHOE M3IyueHue cera. Jlasep.

TexHuyeckue ycTpoicTBa U TEXHOJOTMYECKHE MPOLECCHI: CIEKTPajIbHbIA aHAIU3 (CIIEKTPOCKOIT),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

JleMoHcTpanuum.

Mopaenb onbiTa Pesepdopra.

HabnroneHnne MuHeHyaThIX CIIEKTPOB.

VY CTpoICTBO U AeHCTBHE CUETYMKA HOHU3UPYIOLIMX YaCTHULL.

Onpenenenye JJIMHBI BOJIHBI JIA3€PHOTO U3TYUYEHHUSL.

VYdeHuueckuil 3KCIeprUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

Hab6mronenue nuHeiyaToro crekTpa.

HccnenoBanue CekTpa pa3peskeHHOr0 aTOMapHOTo BOJIOPO/ia M U3MEpEHHeE MOCTOssHHON Pundepra.
Tema 3. Qusuxka amomHo20 A0pa u 1eMEeHMAaAPHbIX Yacmuy.

Hyxnonnas moznens siipa ['eiizen6epra—lBanenko. 3apan sapa. MaccoBoe uuncino sijipa. M3oromnsl.
PannoaktuBHOCTE. Anb(a-pacmaj. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3iayueHue.
3aKOH paiMOAaKTUBHOTIO pacnana. PagunoakTuBHble N30TONBI B pupoae. CBOMCTBA HOHU3UPYIOLIETO
u3NydyeHus. BiusHue paanoakTUBHOCTH Ha XHUBbIe OpraHu3Mbl. EcTecTBeHHBINH (OH W3ITydeHUs.
Jo3umerpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

Snepuble peakuuu. Jlenenue u cuHTe3 sAAep. SnepHble peaktopbl. IIpoGnemMsl yrpaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIEKThl Pa3BUTHUS SAEPHON SHEPTreTHKH.

MeTo bl pErucTpalviy U UCCIEOBAHMS dJIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIBHBIE B3aUMOJEHUCTBUSA. bapuoHbI, Me30HbBI M JenToHbl. [lpeacraBinenue o
CrangaptHoil Moaenu. KBapk-riatooHHast MOAEIb aApPOHOB.

®uzuka 3a npeaenamu CtanaapTHod Moaenu. TémHas MaTepus U TEMHAs YHEPTHUs.

EnuncTBO (Dm3ndeckoit KapTHHBI MUpa.

TexHu4eckne yCcTpoNuCTBAa U TEXHOJOTHMYECKHE MPOLECCHI: T03UMETP, Kamepa BunbcoHa, snepHsbIi
peaxTop, TepMOsIICpPHBINA peakTop, aToMHasi 60M0a, MarHUTHO-PE30HAHCHAs TOMOTpadus.
YyeHnueckui IKCEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paaoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

W3ydenue noriorieHus 0eTa-4yacTUll aTFOMUHUEM.

Pa3pnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH.



Oranel pa3BUTHS acTpPOHOMHH. [IpuknanmHOE€ M MHPOBO33PEHUYECKOE 3HAYCHHE ACTPOHOMHHU.
[TpruMeHUMOCTb 3aKOHOB (PU3MKH 1 OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX OOBEKTOB.

Metonel  acTpoHOMHYECKMX — HccienoBaHui.  COBpPEMEHHBIE  ONTHUYECKHUE  TEIIECKOIBL,
panuoTenecKonsl, BHEATMOC(hepHas aCTPOHOMUSI.

Bup 3Bé3nH0ro Heba. Co3Besus, spkue 3BE3/bl, IUIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. ConHeyHasi akTUBHOCTb. MicTounuk sHeprun CoHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTePUCTUKH. [[narpaMma «CreKTpaabHbIN KJIAaCC — CBETUMOCTbY. 3BE3/IbI
IJIABHOM IOCJIEZOBATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» U1 3BE3J IJIaBHOU
1ocie0BaTelbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE IIPEACTABIEHUS O
IIPOUCXOXKACHUHU U 3Boronnu CosHIa U 3BE311. DTambl )KU3HU 3BE3 .

Mneunslii [1yTs — Hama ["anaktuka. Ilonoxxenue u neuxenue Connua B ['anaktuke. Turbl ranakTuk.
Paguoranaxktuky v kBazapsl. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ma. PazOeranue ramaktuk. Teopust Bosbiioro
B3pbIBa. PenmukToBOE H3iydeHue.

MacmrabHas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie npo0i1eMbl aCTPOHOMUH.

VYyenuueckue HabIIOICHUS.

HaGnronenust 3BE31HOrO Heba HEBOOPYKEHHBIM IJ1a30M C MHCIHOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKECHUHN JUTSI OTIPENICIICHUS TTOJIOKEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro MOIyIIapus U sIpKUE 3BE3 b

Habnronenus B Teneckon JIyHbl, IIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOIUICHUH.

DU3NYECKUl IPAKTUKYM.

CriocoOpl  u3MepeHust (U3UYECKUX BEJIUYMH C HCIOJIb30BAaHUEM aHAJOIOBBIX M LHU(POBBIX
M3MEPUTENIbHBIX TPHOOPOB U KOMIIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE
MOTPEUIHOCTH M3MepeHui Ppu3nueckux BennyrH. OIeHKa TpaHuIl MOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEAOBAaHUM 3aBUCUMOCTEH (U3UYECKUX BEJIUYMH,
IIPOBEpPKa TNPEUIOKEHHBIX THUIOTE3 (BBIOOp M3 pabOT, ONMUCAHHBIX B TEMAaTHMUECKUX pasjenax
«Y4YEeHNYEeCKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pabOThI, TPAKTUKYMY).

O6o0061matoniee NOBTOPEHHUE.

OO0oOuieHne U cucTeMaTH3alMs COJEpXKaHMs pas3fenoB Kypca «MexaHuka», «MosekymspHas
(dbu3UKa U TEPMOJIMHAMHUKAY, « DNEKTpoaAnHaMuKay», «Konebanus u BoHBD, « OCHOBBI CTICIIHAIBHOM
TEOPUH OTHOCUTENBHOCTY, «KBaHTOBas pU3MKa», « DJIEMEHTHl aCTPOHOMMHU U aCTPODUIUKI.
Ponp ¢u3uku u acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMATIbHOM M ITHYECKOU
cdepax IesATETLHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOI Hay4HOM
KapTUHE MHpa, 3HAUEHUE OINUCATEIbHOM, CHUCTEMaTH3UpYIolleH, OObSICHUTEIbHOW U
MPOrHOCTUYECKON (PyHKIMI (uzndeckoit Teopuu, poib (U3NYECKOH Teopuu B (HOPMHUPOBAHUU
Mpe/ICTaBIeHUH O (pu3nuecKoil KapTUHE MHUpPaA, MECTO (PU3MUECKON KapTHUHBI MHpa B 00IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUHN O IPUPOJIE.

MexnpenMeTHbIE CBSI3U.

Wzyuenne kypca ¢usuku yriayOnénHoro ypoBHsS B 11 Kkilacce ocymiecTBisieTcs ¢ yd&€ToM
COJIEpKaTENIbHBIX MEKIIPEAMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTHKU, OMOJIOTUH, XUMHUH, reorpapuu
Y TEXHOJIOTHH.

MexnpeaMeTHbIE TMOHSTHS, CBA3aHHBIE C M3YYEHHUEM METOJI0OB HAy4HOTO IO3HAHUS: SIBJICHUE,
Hay4yHbIH (akT, runoresa, ¢u3nMveckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, MOJENlb, HM3MEPEHHE, MOTPEIIHOCTH H3MEPEHUH, H3MEpPHUTENIbHbIE MPUOOpHI,
udpoBas 1adbopaTopusl.

Matemaruka: pemieHue cucteMmbl ypaBHeHUi. Tpuronomerpuyeckue (GyHKIUH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI U MX MPOEKIUN HA OCH



KOOp/IMHAT, CII0XKEeHUEe BEKTOpoB. [Ipon3BoaHble 3neMeHTapHbIX (QyHKuui. [IpusHaku nomoOus
TPEYTOJILHUKOB, ONpeIeTIeHNE TUIOMAAN TUIOCKUX (GUTyp U 00BEMa Tell.

buonorus: snexTpuyeckue SBIECHUS B JKUBOW NpUPOAE, KojeOaTelbHbIE IBMIKEHUS B JKUBOU
IPUPOJE, DSKOJIOTMYECKHE PHUCKM TIPU TPOU3BOACTBE JJIEKTPOIHEPTHH, 3SJIEKTPOMArHUTHOE
3arpsA3HEHUE OKPYIKaIoIIel cpe/ibl, yJIbTPa3ByKOBas JUArHOCTHKA B MEAULIMHE, ONITHYECKUE SIBICHUS
B JKUBOU IIPUPOJIE.

XUMMSL: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

I'eorpadus: MarHuTHble Moytoca 3€MIIM, 3aJI€KM MAarHUTHBIX Py, (OTOChEMKAa 3eMHOU
MOBEPXHOCTH, ceiicMorpad.

TexHonorus: npuMeHeHne MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOJBUTATENb SIKOOH,
TeHepaTop MEePEeMEHHOI0 TOKa, MHIYKIIMOHHAS I€4b, JTUHUM 3JICKTPOIEpeay, IeKTPOBUTaTelNb,
panap, paaAMonpuéMHHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus, yabTpa3BykoBas AUarHOCTHKA B
TEXHUKE, MPOCKIMOHHBIN ammapar, BOJOKOHHAas ONTHKA, COJHEeYHas Oarapes, CITyTHHKOBBIC
NPUEMHUKHY, AJICPHAs SHEPreTUKA U 3KOJIOIMYECKHE aCIEeKThI €€ pa3BUTHUA.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA I[POI'PAMMBI 110 ®U3UKE
YIJAYBJEHHOI'O YPOBHSA HA YPOBHE CPEJHEIO OBIIEIO OGPA3OBAHUSA
JIMYHOCTHBIE PE3VYJIbTATHI

JInuHOCTHBIE pPe3yIbTaThl OCBOCHUS yueOHOro npeamera «Pu3nkay» T0JHKHbBI OTpa)XaTh FTOTOBHOCTD
U CIIOCOOHOCTH OOYYaroIUXcs PYKOBOJICTBOBAThCS C(OPMHPOBAHHON BHYTPEHHEH IO3UIHEH
JMYHOCTH, CHUCTEMOH LIEHHOCTHBIX OpUEHTALUM, [O3UTHBHBIX BHYTPEHHUX YyOeXIeHU,
COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIINPEHUE KU3HEHHOTO
OIbITA U ONBITA JIEATEILHOCTH B MPOLIECCE PEATU3ALMM OCHOBHBIX HAIIPaBJIEHUN BOCIIMTATEIIbHON
JESTEeTBHOCTH, B TOM YHUCIIE B YACTH:

IPakJaHCKOI'O BOCITUTAHMS:

. c(OpPMUPOBAHHOCTh ~ TPAKJIAHCKOM MO3MLMM  OO0ydHaromierocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 YWJIeHa POCCUICKOr0 00I1ECTBa;

. OPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEUECKUX TyMaHUCTUYECKUX M JAEMOKpPATHYECKHX
LIEHHOCTEH;

. FOTOBHOCTh BECTH COBMECTHYIO JAESTEIBbHOCTh B HHTEpecax TIpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYMPAaBJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

. YMEHHE B3aUMO/IEHCTBOBATH C COL[UAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU € UX (PYHKIHUAMHU
Y Ha3HAYEHHUEM;

. TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU IEATEIbHOCTH.

MaTPUOTUYECKOr0 BOCIIUTAHUS:

. c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

. LIEHHOCTHOE OTHOLLIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSAM POCCUNCKUX YYEHBIX

B 00J1acTU (PU3UKHU U TEXHUKE.
JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

. c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHS;

. CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUESHTHPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCJIE€ B AEATEIBHOCTH YUYEHOTO;

. OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYHUBOTO OYIYIIETO.

ACTETHYECKOTI0 BOCITUTAHHS:

. ACTETUYECKOE OTHOLICHUE K MHUpPY, BKIIIOYas ICTETUKY HAYYHOrO TBOPYECTBA, IPUCYILIETO

¢bu3nueckoil Hayke.

TPYJOBOTO BOCIIUTAHMUSL:

. WHTEpEC K pa3IMuHbIM chepaM nmpodhecCruoHATBHON ASSITEIHPHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (u3uKOW W TEXHMKOH, yMEHHE COBepLIaThb OCO3HAaHHBIA BBHIOOp Oynaymedt mnpodeccun u
PCaIN30BbIBATH COOCTBEHHBIE )KU3HEHHBIE IIJIaHBI,



. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO B 00JIacTH (PU3MKU Ha
MIPOTSKEHUM BCEH JKU3HU.

HKOJIOTMYECKOTO BOCTIUTAHUS:

. c(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYyJIbTYphl, OCO3HAaHHE TJIOOAIBHOIO XapakTepa
AKOJIOTMUYECKUX MPOOIIeM;

. IIJIJAHUPOBAHUE U OCYLIECTBICHUE JEHUCTBUN B OKPYXKAIOILIEH Cpe/ie Ha OCHOBE 3HAHUS LieJIeH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

. paclIMpeHHe ONbITa IEATEIbHOCTH 3KOJOTHYECKON HAIPaBJIEHHOCTH HA OCHOBE UMEIOLIUXCS
3HaHUH 1o (Pu3MKe.

LIEHHOCTH HAy4YHOT'O ITO3HAHUS:

. c(OPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nveckoil HayKw;
. OCO3HAaHUE IICHHOCTH HAayYHOH NESTENbHOCTH, TOTOBHOCTh B IPOLECCE M3YYEHHS (H3HKH

OCYLIECTBJIAThH IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHIUBUIYaIbHO U B TPYIIIIE.
METAIIPEJMETHBIE PE3YJIbTATDI

[To3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

ba3oBble Jlornueckue AeUCTBUA:

. CaMOCTOSITENIbHO (DOPMYITHPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

. OIPENENATh eI ACSITEIBHOCTH, 33/1aBaTh IApaMETPbl U KPUTEPHUH UX JTOCTUKEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

. pa3pabarbIBaTh IUIAH pELIEHUs IPOOJIEMbl C YUETOM aHAIN3a UMEIOIUXCSI MaTEpUaIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

. BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKHU MTOCIEICTBHUI 1€ATEIbHOCTH;

. KOODAWHUPOBATh MW BBIIOJHATH pPabdOTy B YCIOBUSIX pPEATbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

. pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3zoBeie nccienoBaTeNbCKUE IEHCTBUS:

. BJIa/IETh HAYy4YHOUN TEPMUHOJIOTMEN, KIIFOUEBBIMU OHATUSMHU U METO/IaMU (PU3NYECKON HAyKU;
. BJIaJIeTh HaBbIKAMM Y4eOHO-HCCIEI0BATENbCKOM M TMPOEKTHOW JesITEeIbHOCTH B 00JacTh

($bu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAaMOCTOSITEILHOMY TOMCKY METOJIOB pPEIIEeHHUs 3a7ad
(bU3MYECKOTO cCoZiepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMUS;

. BIAJCTh BHUJIAMH JCSATEIHHOCTH TO TOJYYCHUIO HOBOTO 3HAHMS, €ro HHTEPIpETaIlnu,
MpeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX YUEOHBIX CHUTYaIMSAX, B TOM YHCJE MPHU CO3JAaHHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

. BBISIBJIATh IPUUNHHO-CJIEJICTBEHHBIE CBS3M U aKTyaJIU3UPOBATh 3a7a4y, BbIAIBUTaTh TUIIOTE3Y
e€ pelIeHus, HaXOIUTh apTyYMEHTHI JJI JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3aaBaTh MapaMeTphl
Y KPUTEPUU PEILICHUS,

. AQHAJIM3UPOBAThH NOJIYYEHHBIE B XOJI€ PEIICHUS 3a/1a4l PE3YyJIbTAThl, KpUTUYECKN OLICHUBAThH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

. CTaBUTh U (HOPMYIHpPOBaTh COOCTBEHHBIE 3a/1aul B 00pa30BaTeNbHON JEATENbHOCTH, B TOM
qucye MpHU U3yYeHUH (PU3MKH;

. JIaBaTh OLIEHKY HOBBIM CUTYalMsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

. YMETh ePEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEAESATEIbHOCTH;

. YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

. BBIJIBUTaTh HOBBIEC UJIEU, IIPEAJIaraTb OPUTMHAJIbHBIE ITOAXOAbI U PEILICHMUS;

. CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYyCKAIOIINE albTepHATUBHBIE PEIICHUS.

Pabora ¢ undopmanueii:



. BJIAJICTh HABBIKAMHU TOJyYeHHs] WHPOpMAUU (PU3HUECKOTO COACPIKaHUS W3 MUCTOYHUKOB
PAa3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH ITONUCK, aHAJIN3, CUCTCMATU3AIIUI0 U HUHTCPIIPCTALIUTO
WHGOPMAIINY Pa3IMYHBIX BUJOB U (POPM IMPEIICTABIICHHS,

. OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

. UCTIOJIB30BaTh CPEJCTBa HH(MOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OPraHU3alMOHHBIX 337a4 C COONIOZCHHEM TpeOoBaHUI
APrOHOMHUKH, TEXHUKH 0€301T1aCHOCTH, TUTHEHBI, pECYPCOCOEPEKEHHUS, TPABOBBIX H 3THYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

. CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPIKAHUS B pa3IMUHBIX (popMaTax ¢ yuéToM Ha3HAUYCHUS
uHbOpMAlMM M LENEBOM ayaUTOpPHUH, BBHIOMpas ONTUMANbHYIO (OpMy MpPEACTaBICHUS U
BU3YaJIN3aIUH.

KoMMyHMKaTHBHBIE YHUBEPCAIbHbBIE YUECOHbIE IEUCTBUS:

. OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

. pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMi U CMATYATh KOH(IUKTEHI;

. pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOI TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPENICTB;
. MOHMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaH/IHON U MHIUBUAYaIbHON pabOThI;

. BBIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX AEHCTBUH C yd4éTOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 YICHA KOJUIEKTUBA;

. IIPUHUMATD LIEJIM COBMECTHOM JIE€ATENBHOCTH, OPraHU30BBIBATH U KOOPANHUPOBATH NEHCTBUS

110 €€ TOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, paCIIPEAEIATh PO ¢ Y4ETOM MHEHHUH YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

. OLICHMBATh Kaue€CTBO CBOEIO BKJIAJA M KAXK/I0I'0 YYaCTHUKA KOMaH bl B OOIIMN pe3yJIbTaT 10
pa3pabOTaHHBIM KPUTEPUSIM;

. IIpejlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HMAECH C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

. OCYILECTBIIATh NO3UTUBHOE CTPATErNYECKOE IIOBEICHUE B PA3IIMYHBIX CUTYyalUsIX, IPOSIBIIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE NEUCTBUS

Camoopranusanusi:

. CaMOCTOSITENIbHO OCYIIECTBIISATh I103HABATENIbHYIO NE€ATENbHOCTh B O0NacTH (pU3MKU U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

. CaMOCTOSTENIBHO COCTABJIATh IUIAH DPEIICHMsS PacdYETHBIX M KadyeCTBEHHBIX 3aJay, IUIaH
BBINOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
U IIPEATNIOYTEHUH;

. JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

. pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

. JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHUpPOBaTh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTH 3a
peuieHue;

. OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

. croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IPYAUIMH B 0071acTU GUZUKH, TOCTOSTHHO

MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHD.
CaMOKOHTpPOJIb, IMOLMOHANIbHBIM HHTEIJIEKT:

® AaBaTb OICHKY HOBBLIM CUTYyallUSAM, BHOCUTH KOPPCKTUBLI B ACATCIILHOCTbL, OLCHHUBATH
COOTBETCTBHEC PE3YJIbTATOB LCJIAM;

® BJIaJeTh HaBBIKAMH I1I03HABaTEIbHOM pe(p.HCKCI/II/I KaK OCO3HaHUA COBCPHIACMBIX JEHUCTBUI U
MBICJIIMTCIIBHBIX IMTPOLECCOB, UX PE3YJIbTAaTOB U OCHOBaHHﬁ;

° HCIIOJB30BAaTh HpI/IéMBI pe(bHeKCI/II/I AJI OLICHKU CUTyaluu, BBIGOpa BCPHOTI'O PCIICHUA,

® YMETHh OUCHUBATh PUCKHU U CBOCBPEMCHHO IIPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

® MPUHHUMATh MOTHUBBI U apTYMCHTBI APYTUX IPHU aHAJIN3C PC3YJIbTATOB ACATCIBHOCTH,

® MNPpUHHUMATH ce6$[, IIOHHUMAaA CBOM HEAOCTAaTKN U JOCTOMHCTBA,



. NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHAITU3E PE3yIbTAaTOB IESITEIbHOCTH,
. NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporiecce 10CTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMbI 10 (pHU3MKE [JIsl YPOBHSI
CpeaHero o0mero oopa3oBaHus y 0OYYArOIIMXCSl COBEPIICHCTBYETCS IMOLMOHAIBLHBIN HHTEIIEKT,
[peAnoJararouii choOpMUPOBAHHOCTh:

. CaMOCO3HaHUsl, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOI SMOIIMOHAIBHOM chephl, ObITH YBEPEHHBIM B ce0e;
. CaMOPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh

3a cBOE IIOBEJICHHE, CIIOCOOHOCTh AAaNTUPOBAThCA K AMOLMOHAIBHBIM M3MEHEHUSM U IPOSBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEH MOTHUBAILMM, BKJIIOYAIOIIEH CTpPEMJIEHHME K JOCTM)KEHUIO LW U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXO/ U3 CBOUX BO3MOKHOCTEN;

. SMIATHH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHME MApYTHX,
YYUTBIBATh €TO MPU OCYIIECTBICHUH OOIIECHNUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

. COLMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIMUX CIIOCOOHOCTH BBICTPAMBATH OTHOLICHMS C APYTUMH
JIIOJIbMU, 3a00TUTHCSI, IPOSABIIATH UHTEPEC U pa3peliaTh KOH(INKTHI.

I[TPEAMETHBIE PE3VYJIBTATBI

10 KJIACC

K konmy oOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaTbl HAa YIIIyOJEHHOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

* [OHUMAThH POJb (PU3MKK B S3KOHOMHYECKON, TEXHOJOIMUECKOU, IKOJIOTUUECKOM, COLMaNbHON U
ATHYECKOU c(hepax AesTEIbHOCTH YeJIOBEKa, POJIb K MECTO (PM3UKHU B COBPEMEHHOM HAy4YHOU KapTHHE
MHUpa, 3HAYEHHE OIMCATENIbHOM, CHUCTEeMaTU3UPYIOLIeH, OOBSACHUTEIBHOH U INPOrHOCTHYECKON
byHKIMH (U3NYECKOH TEOpUU — MEXaHWUKH, MOJICKYJISAPHOW (U3MKH U TEPMOAMHAMHUKH, POIb
¢dusnueckoil Teopun B HopMUpOBaHUM MIPEACTABICHUN O (PU3NUECKON KapTUHE MUPA;

* pa3nuyaTh YCIOBHS TNPUMEHUMOCTH MOAeNed (U3MUECKUX TeNl W TPOLEcCOB (SBICHUN):
MHeplualbHas cucTeMa 0Tcuéra, a0COIITHO TBEPIOE TENI0, MaTepUaibHas TOUKA, PABHOYCKOPEHHOE
NBIDKEHUE, CBOOOJHOE TajeHue, aOCOMIOTHO ympyras aedopmariusi, aOCOTIOTHO YIOPYroe Hu
a0COJIIOTHO HEYNPYroe CTOJKHOBEHMsSI, MOJAEIH Ta3a, KUAKOCTH U TBEPAOTO (KPUCTAIIIMYECKOTO)
TeJla, UJICANTbHBIN ra3, TOUCYHBIN 3apsi, OJHOPOJIHOE JIEKTPUUECKOE MOJIE;

* pasnauuaTh YCJIOBHUS (TpaHULIBl, O0JIACTH) MPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB, IMOHHUMATh
BceoOLMil xapakTep (yHIaMEHTAlbHBIX 3aKOHOB M OTPaHMYEHHOCTb MCIIOJIb30BAHMSI YaCTHBIX
3aKOHOB;

* aHANM3UPOBAThb U OOBACHATH MEXAHMYECKHE NPOLECCHl U SBJICHUS, HCIOIb3Ysl OCHOBHBIE
MOJIOKEHUsSI M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXAaHHMYECKOTo JBIMKEHUS, (HOpMyJIbl
KMHEMAaTUKU PaBHOYCKOPEHHOTO JIBWKEHUS, TIpeoOpa3oBaHus [lamuies 18 CKOPOCTH U
NepeMeleHs], 3akoHbl HBIOTOHA, NPUHLMI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXpPaHEHMsI UMIIYJbCa W MEXaHMUYECKON HSHEpruu, CBsA3b PadOThl CUIBI C
M3MEHEHHEM MEXaHU4eCKOI SHepruu, yCIOBHUs paBHOBECHS TBEPIOTO Teja), IPU 3TOM UCIOIB30BATh
MaTeMaTHYeCKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies, BTOporo u TpeThero 3akoHoB HbI0TOHA, 3aKOHOB COXpaHEHUS UMITYJIbCa
Y MEXaHWYECKOM SHEPruu, 3aKOHa BCEMUPHOTO TATOTEHUS;

* aHaIM3MPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SABJICHUS, UCIIONbB3YsI OCHOBHBIE MOJIOKEHUS
MKT u 3aKoHBI MOJIEKYJISIPHON (PU3UKU U TEPMOJUHAMHUKHU (CBSI3b JIaBJIEHUS UACAIHLHOTO raza co
CpeIHEN KMHETUYECKOW JHEprued TEIUIOBOTO ABM)KEHMS M KOHILIEHTpAlMeW €ro MOJEKYJI, CBA3b
TEMIIEpPaTyphl BEIIECTBA CO CPEAHEW KMHETUYECKOW PHEpPruei TEeIIOBOTO JIBUKEHHS €ro YacTHll,
CBSI3b JIaBJICHUS HJCAIBHOTO Ta3a C KOHIEHTpALMEN MOJEKYJ U €ro TEMIIEpaTypol, ypaBHEHHE
MeneneeBa—KnaneipoHa, nepBblii 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAaHEHHNs SHEPTUU B TETIOBBIX
nporieccax), IpyU 3TOM HCIOIB30BaTh MaTeMaTHUYeCKOe BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
IIPUMEHNMOCTH ypaBHeHUs1 MenneneeBa—KnanenpoHa;



* aHATM3HUPOBATh M OOBACHATH JIIEKTPUUYECKHE SBJICHUS, WCIIOJIb3YS OCHOBHBIC MMOJIOXKEHUS H
3aKOHBI 3JIEKTPOJMHAMHUKU (3aKOH COXpPAaHEHHUs JJIEKTPUYECKOTro 3apsiaa, 3akoH Kyrona,
MMOTEHIMATBHOCTD AIEKTPOCTATUYECKOTO MOJISL, IPUHIIUI CYNEPIIO3UIUH IIEKTPUUECKUX MTOJIEH, TPH
9TOM YKa3blBas yCJIOBUS INpPUMEHUMOCTH 3akoHa KysoHa, a Takke NIpaKTUYECKH BaKHbIE
COOTHOIIEHUS: 3aKOHbI OMa I ydacTKa LENU M JUIsl 3aMKHYTOM 3JIEKTPUYECKOM e, 3aKOH
JHxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes s 3JeKTPOoan3a);

* ONHUCHIBaTh (pU3MUECKHE MPOLECCHl U SBJICHMUS, UCIOIb3Ys BEIUUYUHBI: [IEpEeMEIIEHIE, CKOPOCTD,
YCKOpPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, JaBJIEHHUE, IOTEHIIUAIbHAS DHEPT U,
KHUHETUYeCKasi SHEPTus, MeXaHn4eckas SHeprus, padoTa Cuiibl, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CHJIa TSKECTH, CUJIa YIIPYTOCTH, CHJIa TPEHMSI, MOIIIHOCTb, SHEPIUs B3aUMOJIEHCTBUS Teila ¢ 3eMIIEN
BONMM3U €€ TOBEPXHOCTH, SHEPrus ymnpyroh aedopManuu OPYKHUHBI, KOJIWYECTBO TEIUIOTHI,
aOcomoTHasE TemIeparypa Tena, paboTa B TEPMOJIMHAMHKE, BHYTPEHHSS DHEPIUs HICaIbHOTO
OJIHOATOMHOI0 ras3a, paboTa WHJealbHOIO Ta3a, OTHOCUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ|
UJCAIBHOTO TEIUIOBOIO JIBUTATENS; 3JEKTPUUECKOE I10JI€, HANPSHKEHHOCTh AJIEKTPUUYECKOTO OIS,
HaIpsHKEHHOCTh TOJISI TOYEYHOI'O 3apsija WIM 3apsHDKEHHOrO 1apa B BAKYYME M B JUDJIEKTPHKE,
MOTEHLIMAJ JIEKTPOCTATUYECKOrO MOJI, Pa3HOCTh MOTEHLMAJIOB, 3JIEKTPOJBMXKYIAs CHUJia, CUIIA
TOKa, HANpsKEHHE, MOUIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IUIOCKOIO KOHJAEHcaTopa,
COIIPOTHBIIEHUE Y4acTKa LIENH C MOCIEA0BATENbHBIM U MapalieIbHbIM COEIMHEHUEM PE3UCTOPOB,
SHEPTHUsl JIEKTPUUYECKOTO OISl KOHAEHCATOPa;

*  00BACHATH 0OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHHA: MEXaHMYECKOE TBMYKEHHUE, TETIJIOBOE
JIBUKEHHE YaCTHI[ BEIIECTBAa, TEIUIOBOE paBHOBEcHE, OpOYHOBCKOEe JBHkeHHe, auddysus,
UCIIApEeHUEe, KWUIIEHWE W KOHJIEHCAlWs, IUIaBJIEHUE U KPUCTAIM3alUs, HaNpaBJIEeHHOCTh
TEIUIONEpeiauu, JJIEKTpU3aluus Tel, HKBUIOTCHLIHAIBHOCTh IOBEPXHOCTU  3apsHKEHHOTO
MIPOBOJIHUKA;

* TPOBOAUTH HCCIEIOBaHHE 3aBUCUMOCTH OJHOM (DU3MUYECKON BEIMYUHBI OT JAPYrol c
WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH
pe3yNbTaThl TMOTYYCHHOH 3aBHCUMOCTH (U3WYECKUX BEIWYMH B BUAEC TpaQUKOB C YUYETOM
a0COIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOBI IO PE3YyJIbTaTaM MCCIIEI0BaHUS;

* TPOBOAUTH KOCBEHHBbIC M3MEpEeHUs (PU3MUECKUX BEIWYHH, MPU STOM BHIOMpATh ONTHMAIbHBIH
METOJ] U3MEPEHUs, OIICHUBATh a0COJIFOTHBIE U OTHOCUTENIbHBIE TTOTPEITHOCTH MPSMBIX M KOCBEHHBIX
U3MEPEHMUI;

* TPOBOJUTH OMIBITHI 10 MPOBEPKE MPEAJIOKEHHOMN THIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT, COOMPATh
AKCIEPUMEHTAIBHYI0 YCTAaHOBKY, aHAJIM3UPOBAaTh IOJYYEHHBIE pPE3yJIbTaThl U JelaThb BBIBOJ O
cTaTyce MpeI0KEeHHON TUIIOTE3bI;

* co0moaaTh mpaBuia 0€30MacHOTrO TpyJa MPH MPOBEASCHUHN HCCIEIOBAaHHI B paMKax y4eOHOTO
SKCIIEPUMEHTAa, MPAKTUKyMa M Y4YeOHO-UCCIIEJOBATEIbCKOM W TPOEKTHOW JEATEIbHOCTH C
HCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYI0BAHMUS;

* pemarh pacy€THbIE 33Jaud C SBHO 3aJaHHOW M HESBHO 33JaHHON (M3MYECKOM MOJENblo: Ha
OCHOBAaHWHU aHajdM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3WYECKOM MOJENH, OTBevaroleit
TpeOOBaHUSAM 3ajau, MPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThl PU3NYECKUX
TEOPHUIl MPU UCIOJIB30BAHUM MATEMAaTUYECKUX METOJIOB PEIICHMs 3a]ady, MPOBOJAUTH PacdEThl Ha
OCHOBAHWH UMEIOIINXCS JaHHBIX, aHATU3UPOBATH PE3YIHTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS
C YU€TOM MOJYYEHHBIX PE3yJIbTATOB;

* pewiaTh KaueCTBEHHBIE 3a/lauM, TpeOyrolne MPUMEHEHUs 3HAaHUW W3 pa3HbIX pa3lieloB Kypca
GU3MKM, a TaKKe WHTErpalii 3HAaHWM W3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA!
BBICTpAaUBaTh JIOTUYECKYIO IIETIOYKY pAacCyXJI€HUH C Omopod Ha HW3Y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

* HCMOJb30BaTh TEOPETUYECKHE 3HAHUA s OOBSICHEHHS OCHOBHBIX MPHUHIUIIOB pPabOThHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;



* MPUBOJUTH MPUMEPHI BKJIAJ1a POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

* QAHaIM3MPOBATh M OLICHUBATh IOCIEACTBUS OBITOBOM M IPOU3BOJICTBEHHOH JESITEIbHOCTH
YeNIOBEKa, CBSI3AHHON C (DPU3MYECKMMH MPOLIECCaMH, C TMO3UIUH JKOJOTMYEeCKOW Oe30MacHOCTH,
IIPEICTABICHUA O palMOHAIbHOM IIPUPOAOIOJIB30BAHUU, & TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTHKEHHUM HAYKH M TEXHOJIOTHH JIs1 JabHEHIIET0 pa3BUTHS YEI0BEUECKOro OOIIECTBA;

* MPUMEHATh pa3IMyHble Cnoco0bl paboThl ¢ HHpopManuend (U3NYECKOrO COAEpKaHUs C
UCTOJB30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTMHA, MpPU OSTOM HCHOIbH30BAThH
COBpEMEHHbIE HH(OPMALIMOHHbBIE TEXHOJIOTUH /TS IOMCKa, 1epepaboTKU U NPeAbABICHUS y4eOHOH
¥ HayYyHO-TIOMYJSIPHOM MH(OPMALMU, CTPYKTYpPUPOBAHUS W HHTEpIpeTaluu HHpOpMaIum,
MIOJIyYEHHOH U3 pa3IMyYHbIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh M0JIy4yaeMyto HH()OpMaIo U
OLICHHMBATh €€ JIOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOLIMXCS 3HAHWW, TaK U HAa OCHOBE aHaIM3a
UCTOYHMKA UH(POPMALIUY;

* MPOSABIATH OPTraHU3ALMOHHBIE W TO3HABATEIbHBIC YMEHHS CaMOCTOSTEIBHOTO MPUOOpETEeHUs
HOBBIX 3HaHUI1 B ITpoIiecce BHIIIOJHEHUS IPOCKTHBIX U y4eOHO-UCCIIe10BaTENbCKUX PadoT;

e paboTarh B TpyIIeE C KCIOJHEHHEM pa3IMYHBIX COIMAJIBHBIX POJIEH, MIAHUPOBAaTH PadOTy
IpyNIbl, PAalMOHAIBHO PACIPEAEIATh IEATENbHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJEeKBaTHO
OLIEHMBATh BKJIAJ] KAXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE paccMaTpUBaeMOi Ipo0OJIeMBl;

* MpOSABIATH MOTHBALMIO K Oyaymied npodeccHoHanbHOM AEATENBHOCTH MO CHEeLHaIbHOCTIM
(U3NKO-TEXHUYECKOTO TPOQHIIS.

11 KJIACC

K kxoHny oOyuenuss B 11 kiacce mpeaMeTHbIe Pe3yJbTaTbl Ha YIIIyOJIEHHOM YPOBHE JOJIKHBI
OTpakaTb C()OPMUPOBAHHOCTDH y OOYUAIOIIUXCSl YMEHHUI:

* TOHHUMATH POJIb PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHUECKON, COITUAIHON M STHUECKON cdepax
JeSTeIbHOCTH YellOBeKa, pojb M MECTO (PU3MKM B COBPEMEHHOW HayyHOH KapTHHE MHUpA, POJIb
aCTPOHOMHUHU B IPAKTUYECKOW JEATENbHOCTH 4YEJIOBEKa M JaJIbHEHIIEM HayYHO-TEXHUYECKOM
pa3BUTHM, 3HAYEHHUE OMMCATENILHOW, CUCTEeMATH3UPYIOIIeH, OOBSICHUTEIIBHOW U MPOTrHOCTHYECKON
GyHKIUH (QU3NYECKOW TEOPUM — AIIEKTPOJMHAMUKH, CHEIHMAIBbHOM TEOPUU OTHOCHTEIBHOCTH,
KBAaHTOBOM (PU3HMKH, posib (U3NUECKON TeopuH B (OPMHPOBAHUU TPEICTaBICHUN 0 (huznyeckoi
KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJCTaBICHUN O PUPOJE;

* pa3iuMyaTh YCJIOBHUS TNPUMEHUMOCTH Mojeled (QU3NYecKuX Tel W MPOLECCOB (SBIEHUN):
OJTHOPOJHOE 3JIEKTPUYECKOe W OJHOPOJHOE MArHUTHOE IIOJis, TapMOHMYECKHe KoyiebaHus,
MaTeMaTHYeCKUI MasiTHUK, U/1€aIbHbIN MPY>KUHHBIA MAasSTHUK, TAPMOHUYECKUE BOJIHBI, H/1€aIbHBIN
KosieOaTenbHbIN KOHTYp, TOHKAs JINH3a, MOJIeJIeH aToMa, aTOMHOTO s/Jpa U KBAHTOBOW MOJIETIH CBETA;
* pasnuyarth ycCJIOBUS (TpaHUIIbI, OOJACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB, MOHUMATh
BceoOIUi XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB M OrPaHMYEHHOCTb MCIOJB30BaHMS YaCTHBIX
3aKOHOB;

* aHaIM3MPOBATh M OOBIACHATH DJIEKTPOMATHUTHBIE MPOLECCH U SIBIECHUS, UCIOIb3Ysl OCHOBHBIC
MOJIOKEHNUS M 3aKOHBI DJIEKTPOJMHAMHUKMA M CIEHUAIbHOM TEOPHUH OTHOCHTENBHOCTH (3aKOH
COXPAaHEHHUsl AIIEKTPUYECKOro 3apsja, cuna Ammepa, cuna JlopeHua, 3aKOH 3JI€KTPOMarHUTHON
uHAyKnuy, npasuwio Jlenna, cBsa3p OJIC caMOMHAYKIMHM B 3JIEMEHTE SJEKTPUYECKOW WEMHU CO
CKOPOCTBIO M3MEHEHHUS CHJIBl TOKa, IIOCTYJ]aThl CIEHHUAIbHOW TEOPUHM OTHOCHUTEIBHOCTH
OHHIITEHA);

* aHAJIM3HPOBATH U OOBACHIATH KBAHTOBBIE IPOLIECCHI U ABJICHHUS, UCTIONb3YS MTOJI0KEHHS KBAHTOBOM
¢usuku (ypaBHeHue DiiHmTeHa s poToaddexra, nepBoiil 1 BTOpOH nocTyiarsl bopa, mpuHIuI
COOTHOILIEHUsI HeomnpeaenéHHocTel [eiizenOepra, 3aKOHBI COXpAaHEHUs 3apsI0BOTO U MAacCOBOTO
Yrcell M SHEPTUHU B SJIEPHBIX PEAKIIMAX, 3aKOH PaIUOAKTUBHOTO pacmaja);

* ONHUCHIBAaTh (PU3NYECKHE IMPOLECCHl U SBJCHUS, WCHOJb3ys BEJIUYMHBL HAMPSHKEHHOCTD
ANEKTPUYECKOTO TMOJIs, MOTEHUUANT JJIEKTPOCTATUYECKOTO TOJs, Pa3HOCTh MMOTEHLHAJOB,



ANEKTPOABIDKYIIAS CHWJIA, HMHIYKIUS MarHUTHOTO TIOJS, MAarHUTHBIA TOTOK, cuiaa Amrmepa,
WHIYKTHBHOCTb, SJICKTPOABIIKYIIAS CHJIa CAMOWHIYKIIHH, YHEPTHsI MATHAUTHOTO TOJIS TPOBOIHUKA C
TOKOM, PENSITUBUCTCKUN UMITYJIbC, TOJIHASI SHEPT U, SHEPT U OKOS CBOOOHOM YaCTHIIbI, SHEPTUS U
UMIYJIbC (POTOHA, MACCOBOE YHCIIO M 3apsij AApa, SHEPTH CBA3H AIpa;

* OOBSACHATH OCOOEHHOCTU MPOTEKAHUS (PUINUYECKUX SBJICHHM: AJIEKTPOMArHUTHAS HMHIYKIUS,
CaAaMOWHIYKIUS, PE30HAHC, MHTePGEPCHIIUS BOJH, AU(PAKIHS, AUCICPCHs, MOJHOE BHYTPEHHEE
otpaxkeHue, (oroanekrpuueckuii r3dpdext (poroaddekt), anpda- u OGera-pacmanbl saep, ramma-
U3Iy4YeHue sep, pu3ndeckue MpUHIMIIBI CIIEKTPAIHHOT0 aHaIM3a U paboTHI J1azepa;

* OMpeAeNsTh HalpaBlieHHEe MHIYKIUH MArHUTHOTO IOJISI IPOBOJHUKA C TOKOM, CHIIBI AMmIepa u
cunbl JIopeHua;

* CTpPOUTH M300paKEHHUE, CO3AaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM JIMH30M, U pacCUUTHIBATh €ro
XapaKTePUCTHKHY;

* TPUMEHATH OCHOBOIOJIATAIOIINE aCTPOHOMHUYECKUE MOHATHS, TEOPUU U 3aKOHBI JJI aHaIHu3a U
00BsICHEHUST (U3NYECKUX TMPOIIECCOB, MPOUCXOMSIINX B 3BE3/IaX, B 3BE3NHBIX CHUCTEMax, B
MEXTaJaKTHYeCKON cpefie; ABMKEeHUS HeOECHBIX TeJl, HBOJIIOLNHY 3BE31 U BeeneHHol;

* TPOBOJUTH HCCIICIOBAHKME 3aBUCUMOCTEH (U3MYECKUX BEIWYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpEeHUll, TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yJbTAThl MOIyUYEHHOMU
3aBUCHMOCTH (DM3MUYECKUX BEJIMYMH B BHUAC TPAPUKOB C YIETOM aOCONIOTHBIX TOTPEITHOCTEH
WU3MEpEHUHl, 1eNaTh BHIBOJIBI 110 pe3yiIbTaTaM MUCCIETOBAHMUS;

* TIPOBOJWUTH KOCBEHHBIC M3MEPCHHS (DU3MYECKHUX BEIWYHMH, MIPH ITOM BHIOMpATh ONTHMATbHBIN
METO]l U3BMEPEHUS, OLIEHUBATh a0COJIIOTHBIE U OTHOCUTEIbHBIE TIOTPELUTHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHMU;

* TPOBOJAUTH OMBITHI 1O MPOBEPKE MPEAT0KEHHOM TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT, COOUpaATh
IKCIIEPUMEHTAILHYIO YCTAaHOBKY, AHAJIU3UPOBATH IOJYYCHHBIE PE3YyJbTaThl W JIENIaTh BBIBOJI O
cTaTyce MpeasioKeHHOMN TUIIOTE3b;

* OIHCHIBATh METOBI TIOJYyUSHUS HAYIHBIX AaCTPOHOMHYECKHUX 3HAHU;

* co0moaath mpaBuia 0€30MacHOTrO TpyJa MpH MPOBEICHUH UCCIEJOBAHUN B pamMKax yueOHOro
OKCIIEPUMEHTA, TPAKTHKyMa W Y4eOHO-UCCIICJIOBATEILCKONM W TPOCKTHOW JIEATEIHHOCTH C
HCIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaDOpaTOPHOTO 000PYI0BAHMUS;

* pemaTth pacu€THHIC 33Ja4Yd C SBHO 33JaHHOW W HESBHO 3aJaHHOW (DPM3MYECKON MOJENbIo: Ha
OCHOBaHUU aHAllM3a yCIOBUS BBIOMpATh (pU3MUECKHe MOJETH, OTBEYAIIINe TpeOOBaHUIM 3a1auH,
MPUMEHSITh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NICCKUX TEOPHHA TIpH
MCIOJIb30BAaHUM MAaTEMaTHYEeCKHX METOJIOB peIIeHHs 3a7ad, MPOBOAUTH PAacdyEThl HA OCHOBAHUU
UMEIOIIUXCS JTaHHBIX, aHATH3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOIBI PEHICHHUS C YIETOM
MOJTy4YE€HHBIX PE3yJIbTaTOB;

* pemarh Ka4eCTBEHHBIC 3aJladyd, TPEeOyrOIMe MPUMEHEHHS 3HAHWW W3 Pa3HBIX pa3lie]ioB Kypca
GU3MKKM, a TaKKe WHTErpaluu 3HaHUM W3 JOPYTHX TMPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIA!
BBICTPAaWBaTh JIOTMYECKYIO IIETIOYKY pPACCY)XKJICHWH C OMOpod Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

* WCIOJBb30BaTh TEOPETUYCCKHE 3HAHUSA I OOBSICHEHUS OCHOBHBIX IPHUHIMIIOB pPabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

* TIPHUBOJUTH MPUMEPHI BKIIaJa POCCHUCKUX U 3apyO0eKHBIX YIEHBIX-(PU3NKOB B PA3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

* aQHAIM3HWPOBATh M OIICHUBATH IIOCJICJCTBUS OBITOBOM W TPOW3BOJCTBEHHON JEATEIHHOCTH
YeNloBeKa, CBSI3aHHON ¢ (DU3MYECKMMH MpOLecCaMH, C TMO3UIMI JKOJOTHYeCKON O0e30MacHOCTH,
MPEJCTaBICHUN O pAIMOHAILHOM IPHPOJONONIBE30BAaHIH, a TaKKe PasyMHOM HCIOJIb30BAHUU
JOCTUKEHHUN HayKW U TEXHOJOTUH TSl TaTbHEHIIIeT0 pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

* TPUMEHATH pa3JUYHbIC CHOCOOBI PaboThl ¢ wuHMOpMaIueldn (U3NIECKOro COACpKaHUS C
UCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH, TpU O3TOM HCIOIB30BaTh
COBpeMeHHBbIC HH()DOPMAIIMOHHBIC TEXHOJIOTHH JIJIS TIOUCKA, TIePepaOd0TKH U TIPEAbIBIICHUS yIeOHON



U HayYHO-TIOMYJSIPHOW WH(OpMAIMU, CTPYKTYpPUPOBAaHHS U WHTEpPHpETalMd HHOOPMAIIHH,
MOJTYYCHHOH M3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTyyaeMyto HH()OpMAIHIO U
OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE WMMEIOIIMXCS 3HAHWH, TaK W Ha OCHOBE aHaJIN3a
MCTOYHMKA HH(POPMALIUY;

* MPOSBIISITH OPraHW3AlMOHHBIC W IO3HABATEIBHBIC YMEHHUS CaMOCTOSTEIBHOIO MPUOOPETEHHS
HOBBIX 3HaHUI B ITpOIecCe BHIOTHEHHS MIPOSKTHBIX U Y4eOHO-UCCIIET0BATEIBCKUX PadoT;

* paboTaTh B TPYIIE C KMCIOJHEHHEM pa3IMYHBIX COIMAIBHBIX POJICH, IIAHUPOBATH pPabOTy
IPYMIIbI, PAIMOHAIBHO PACHPEICNATh NESITEIbHOCTh B HECTAaHIAPTHBIX CUTYAIUsX, aJeKBAaTHO
OLIEHUBATh BKJIAJ] KAXKIOTO M3 YYaCTHHKOB I'PYIIIIEI B PEIICHUE PACCMATPHBACMOM MPOOJIEMBI;

* MPOSABIATH MOTHBAIMIO K Oyaymed mpodeccHOHaNbHON AEATENIbHOCTH IO CHEIHaIbHOCTSIM
(hUBUKO-TEXHHUYECKOTO MPODHUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsnyecTBO 4acoB dyeKkTpoHHBbIE (LM pPOBbLIE)
n/m  nporpamMmsi Bcero Kontpoasubie Ipaktuyeckn 00pasoBaTebHbie pecypehbl
padoThI e padoThbI
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI TIPUPO/IbI
1.1  Hay4HbIi METOJ IIO3HAHKS IPHUPOIBI 6 0 ‘ 0 https://www.yaklass.ru
Hroro no pazueny 6
Pazgen 2. MEXAHUKA
2.1  Kunemaruka 10 1 1 https://content.edsoo.ru/lab/item/3
2.2  JluHamuka 10 1 2 https://content.edsoo.ru/lab/item/4
2.3 Craruka TBEPAOrO Tela 5 1 0 https://www.yaklass.ru
2.4 3akoHBI COXpaHCHHS B MEXaHUKE 10 1 2 https://content.edsoo.ru/lab/item/5
Wroro mo paszneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1  OcHOBBI MOJICKYJIIpHOKMHETHYECKON = 15 1 2 https://www.yaklass.ru/Account/EditProfile
TEOPUH
3.2 Tepmoauaamuka. TerioBbie MaIInHBI 20 1 1 https://content.edsoo.ru/lab/item/8
https://content.edsoo.ru/lab/item/9
3.3 ArperaTHble COCTOSTHHSI BEIIIECTBA. 14 1 2 https://content.edsoo.ru/lab/item/7
@Pa30BbIe NEPEXOIbI
Hroro mo pasneny 49
Paznen 4. DJIEKTPOJAUMHAMUKA
4.1 | DiexTpuvecKkoe moie 24 1 0 https://www.yaklass.ru/Account/EditProfile
4.2  TIOCTOSIHHBIN 3JIEKTPHUUYECKUN TOK 24 1 3 https://content.edsoo.ru/lab/item/10https://con
tent.edsoo.ru/lab/item/10
4.3  Toxu B pa3IM4HBIX Cpeaax 6 0 0 https://www.yaklass.ru/Account/EditProfile
Hroro no pazneny 54
Paznea 5. PU3HUYECKHAIN MPAKTUKYM
5.1  ®wusuveckuii MPaKTHKYM 16 0 0 https://www.yaklass.ru/Account/EditProfile
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5.2  TloBTOpeHHE CTapPTOBOE U HTOTOBOE, 6 3 0 https://www.yaklass.ru/Account/EditProfile
BKJTIOYAsl a]MHHUCTPATUBHBIN
KOHTPOJIb
Hroro no pazueny 22
PesepBHOE Bpemst 4 0 0 https://www.yaklass.ru/Account/EditProfile
OBILIEE KOJIMYECTBO YACOB I10 170 12 13

ITPOTPAMME

11 KJIACC
Ne HaunmeHnoBaHMe pa3/ie/ioB U TeM KoimmuecTBo yacoB DJIeKTpOHHbIe (LM (ppoBbIE)
n/m NPOrpaMMel Bcero Kontpoanusie IlpakTnyeckne 00pasoBaTebHbIe pecypehbl
padoTbI padoThI

Paznea 1. 9JIEKTPOANHAMUKA

11 MarsauTHOE 1oJie 14 0 1 https://content.edsoo.ru/lab/item/11

1.2 DJIeKTpPOMAarHUTHAS MHIYKIIUS 13 1 2 https://content.edsoo.ru/lab/item/11

Hroro no pazneny 27

Paznea 2. KOJIEBAHUSA 1 BOJIHbBI

2.1 MexaHn4eckue KoJaeOaHust 10 0 1 https://content.edsoo.ru/lab/item/6

2.2 DJIeKTpOMarHUTHBIE KOJICOAHHSI 15 0 0 https://content.edsoo.ru/lab/item/6

2.3 MexaHnueckue u 10 1 0

3JIEKTPOMAarHUTHBIE BOJIHBI

2.4 Onruka 25 1 3 https://content.edsoo.ru/lab/item/12
https://content.edsoo.ru/lab/item/13

Hroro 1o pasueny 60

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcnoBel CTO 5 0 0 \ https://www.yaklass.ru

Hroro no pazneny 5

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHao-BonHoBo# ayanm3m 15 1 1 ‘ https://www.yaklass.ru/



https://www.yaklass.ru/Account/EditProfile
https://www.yaklass.ru/Account/EditProfile
https://content.edsoo.ru/lab/item/11
https://content.edsoo.ru/lab/item/11
https://content.edsoo.ru/lab/item/6
https://content.edsoo.ru/lab/item/6
https://content.edsoo.ru/lab/item/12
https://content.edsoo.ru/lab/item/13
https://www.yaklass.ru/
https://www.yaklass.ru/

4.2 dusuka atoma 5 0 0 https://www.yaklass.ru/

4.3 ®wu3MKa aTOMHOTO A1pa U 5 0 1 https://www.yaklass.ru/
9JIEMEHTAPHBIX YaCTHIL

Hroro mo pazaeny 25

Paznea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMeHTHI aCTPOHOMHUU H 12 0 0 https://www.yaklass.ru/
acTpou3uKu

Hroro no pazueny 12

Pazaen 6. PU3NYECKUN IPAKTUKYM

6.1 Ou3NYECKUI MPAKTHKYM 16 0 0 https://www.yaklass.ru/

Hroro no pazueny 16

Paznen 7. OBOBIIAIOUIEE IOBTOPEHUE

7.1 CucreMarusanus ¥ 000011eHNE 15 3 0 https://www.yaklass.ru/

IPEIMETHOTO CO/IEP KAHUS U OTIbITa
NeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3y4eHuu kypca pusuku 10 — 11

KJIaCCOB

Hroro o pazueny 15

PesepBHOe Bpems 10

OBUIEE KOJIMYECTBO YACOB I10 170 7 9
I[TPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usnka (B 2 yactax), 10 knace/ ['ennenmreitn JI.O., bBynarosa A.A., Kopaunses U.H., Komkuna A.B.; moa pegakiueit Opiosa B. A.,
O611ecTBo ¢ orpanndeHHoN oTBeTcTBeHHOCThIO « BUHOM. Jlaboparopus 3HaHui»; AkunonepHoe obmectso «M3narensctBo «IIpocsemienuer»
» ®usnka (B 2 yactsax), 11 xnace/ I'ennenmreiin JI.O., bBynaroBa A.A., KopaunseB U.H., Komkuna A.B.; moa pemakiueit Opnosa B.A.,
O611ecTBoO ¢ orpanndeHHoi oTBeTcTBeHHOCThIO « BUHOM. Jlaboparopus 3HaHui»; AkunonepHoe odmectso «M3narensctBo «IIpocsemienuer»
METOAUYECKHUE MATEPUAJIbI 1JIs1 YUUTEJIA

https://vk.com/wall-90389798 12976/

https://files.Ibz.ru/authors/physics/1/gendenshtein-10-met.pdf
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
www.yaklass.ru/

https://co8a.ru/37255/

https://phys-oge.sdamgia.ru/



