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1L.IIOSICHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uKe Ha ypoBHE cpenHero oluiero oopa3zoBaHus pazpaboTaHa HA OCHOBE
HOJIOKEHUH M TpeOOBaHUIl K pe3yibTaTaM OCBOEHHMS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMBbl,
npezacrasieHHbx B PI'OC COO, a takxe ¢ yuétom penepanbHoi pabodeii mporpaMMbl BOCHIUTAHUS
u Konnenuuu npenopaBanust yuebHoro npeamera «Pu3uka» B 00pa3oBaTeIbHBIX OpPraHU3AIMAX
Poccuiickoii @enepanuu, peaau3yonMxX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

[Tporpamma no ¢usuke omnpenenser 00s3aTenbHOE MPEAMETHOE COIep)KaHNe, YCTaHABIMBACT
PEKOMEHYEMYIO I10CIIEI0BAaTEIbHOCTh U3Y4YEHHUSI TEM U Pa3[elioB y4eOHOro IpeaMera ¢ y4yéToM
MEXIIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTUKM Yy4eOHOro MpoIecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. [Iporpamma no ¢usnke 1aér npeacraBieHUe O LEIsIX, COAEpKAHUN,
oOmield cTpaTerud OOYYEHHUs, BOCIUTAHUS W PA3BUTUS OOYyYArOIIUXCA CPEICTBAMU Y4EOHOTO
npeamera «Pusnka» Ha yriayOosl€HHOM ypOBHE.

N3yuenne Kypca GHU3MKKM yOIyOJEHHOTO YpPOBHS TO3BOJISIET peajn30BaTh  3aJaud
npoeCCHOHATBHONM OPHUEHTALMU, HAIpPaBICHO HA CO3JAaHUE YCIOBMM Ui NPOSIBIECHHUS CBOMX
MHTEJUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH KaKIbIM OO0YYaroIIUMCsI, KOTOpPbIE HEOOXOIUMBI
JUIs IPOJIOJKEHUs 00pa30BaHMsl B OpraHu3alusaX IpopecCHOHaIbHOI0 00pa30BaHus MO Pa3IMUHbIM
(U3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIHATbHOCTSIM.

B nmporpamme no ¢usuke onpenensorcs MiaHUpyeMble Pe3ysIbTaThl OCBOSHUS Kypca pU3UKU
Ha YpPOBHE cpemHero oOmero oOpa3oBaHUS: JMYHOCTHBIE, METAlpeIMETHBIC, MpEeIMETHhIC (Ha
yrinyonéHHoM ypoBHe). HayuHo-MeTononoruyeckoil OCHOBOM Juisl pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METAaNpeJAMETHBIM M MPEIMETHBIM pe3yJbTaTaM OOYYaroImuXcs, OCBOMBIIUX
nporpaMMy 1o (U3MKEe Ha YpPOBHE CpeJHero oouero odpa3oBaHMs Ha YIIyOJEHHOM YpOBHE,
SIBIISICTCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

[Tporpamma 1o ¢u3uKe BKIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (DM3HMKH Ha yriyOJIEHHOM YpOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

coaepkaHue yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHHUs.

[Tporpamma no u3uke UMeeT MPUMEPHBII XapakTep U MOKET ObITh UCIIOJIb30BaHA YUUTEIISAMU
(U3HUKHY TSI COCTABIICHUSI CBOUX PAO0YUX MPOTPaAMM.

[Tporpamma no ¢u3mnKe He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEIEH U MPel0oCTaBIsIeT
BO3MOYKHOCTH ISl pealTU3alliy PA3IUIHBIX METOJHUECKUX TTOAXO0JIOB K MPETMOAaBaHNI0 (PU3UKU HA
yIIIyONE€HHOM YPOBHE NPH YCIOBUM COXPaHEHHsI 00s3aTebHOM YacTh CoJiepKaHus Kypca.

®dusnka Kak Hayka 0 Hanbosee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B Ka4eCTBE YYEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMHA 00 OKpYXKaroleM MHpe.
HIkonbHBINA Kypc PU3UKK — CHCTEMOOOPa3yIONIU sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
ouosnoruei, pusmyeckoi reorpadueit u actponomuei. VMcnonb3oBaHue U aKTHBHOE NMPUMEHEHUE
(bu3nUecKux 3HAHWM ONpENeNwIo XapakTep W OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B
cdepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOTyYeHH HOBBIX MaTEpUANIOB C 3alaHHBIMU
cBoiicTBamu. M3yuenne (pu3MKM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHHBI MHpa oOydaronierocs, B (GOPMUPOBAHHE YMEHHUN MPUMEHATh HAYYHBIH METOJ TO3HAHUS
IPY BBITTOJIHEHUH UMM YUYEOHBIX UCCIIETOBAaHUM.

B ocHoBy kypca (u3uku Ha ypoBHE CpeaHEro oOIIero oO0pa3oBaHU MOJOXKEH P HICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Hoea yenocmuocmu. B COOTBETCTBUM C HEH KypC SIBIISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuai M3 BCEX pas3zesioB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCHMYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoesa zenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepual Kypca (pu3Mku 00beTUHEH BOKPYT
¢dusndeckux Teopuid. Benymmm B Kypce sBisieTcst GOpMUPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEILIECTBE U TOJIE.



Hoea cymanumapuzayuu. E€ peanusanus npeamnosnaraeT HCHIOJIb30BaHUE I'yMaHUTApHOIO
noTeHImana pU3nUecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTUS (U3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMU POOIEMaMH.

Hoea npuknaonoui nanpaenennocmu. Kypc ¢usuku yriryOnEHHOTO ypoBHS Npenroyaraet
3HAKOMCTBO C HIMPOKUM KPYTOM TEXHUUECKUX U TEXHOJIOTUYECKUX IPUII0KEHUH N3yUYEHHBIX TEOPUI
U 3akoHOB. [Ipu 3TOM paccMaTpuBalOTCs Ha YpPOBHE OOLIMX MPEICTaBICHUH U COBPEMEHHBIC
TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTUH.

Hoea 3IKonocuzayuu peannu3yercs IOCPEACTBOM BBEJIEHHUS DIIEMEHTOB  COZAEpKaHMUS,
HNOCBALIEHHBIX SKOJIOTMYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKWA U TEXHOJIOTHi, a Takke 0OCYXJAEeHUS MpoOJeM PalMOHATIBHOTO NPUPOAONOIH30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue cojepKaHusl MPOrpaMMbl MO (U3KKE JTOHKHO OBITH MOCTPOSHO Ha MPHHLUIAX
CHUCTEMHO-/IEATEIbHOCTHOr0 noaxona. s Gu3Muku peanusanus 3TUX NPUHIMIIOB Oa3upyercss Ha
UCTIOJIb30BAaHUN CAMOCTOSATENIBHOTO JKCIEPUMEHTa Kak IOCTOSHHO JAEHCTBYyIomero (akropa
yueOHoro npouecca. s yriyOn€HHOro ypoBHs — 3TO CUCTEMA CaMOCTOSITENIbHOTO YYEHHUYECKOTO
HKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIbHBIE YYEHHYECKHE OIBITHl INPU HM3YYCHUHU HOBOTO
Mmarepuaia, jabopaTopHble paboTel U paboThl mpakTukyma. [Ipu 3TOoM BO3MOXKHBI J1Ba croco0a
peanu3anuy GU3NIECKOTo MPakTUKyMa. B mepBoM citydae mpakTHKyM IpOBOAUTCA JIMOO B KoHIe 10
u 11 kmaccoB, OO MOCIe MEPBOTO U BTOPOTO MOJYTOIUN B Ka)XJAOM W3 ITHUX KiaccoB. Bropoi
CHoco0 — 3TO UHTETrpaIys paboT MPAKTUKyMa B CHCTEMY JIAOOPATOPHBIX Pa0OT, KOTOPHIE IIPOBOISTCS
B mpolecce u3ydeHus paszzgena (temsl). Ilpu 3TOoM moj paboTamu HpakTHKymMa MOHMMAETCS
CaMOCTOSITENIbHOE UCCIIEI0BAaHUE, KOTOPOE ITPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO
BUja 0e3 MMoIaroBoil HHCTPYKIMH.

B mporpamme mo ¢u3nke cucteMa y4eHHYECKOro SKCIIEpUMEHTa, Ja0opaTOpHBIX padoT u
INPaKTUKyMa IpPEeJCTaBIeHa €IUHBbIM MepeuHeM. BpiOop TemMaTuku Ui 3TUX BUAOB YUEHHYECKHUX
IPAKTUYECKUX Pa0OT OCYLIECTBISIETCS YYacTHUKaMH OOpa30BaTEIbHOrO Ipollecca HCXOAsS U3
0COOEHHOCTEH IMOYpPOYHOrO IJIAHUPOBAHUS M OCHauleHus KabuHera Qusuku. IIpu 3TOM
oOecrieunBaeTcs OBJIaJeHUE OOYYAIOUIMMUCS YMEHUSIMU IPOBOJUTH HpPSIMbIE M KOCBEHHbIE
U3MEPEHUs, UCCIIeI0BaHNs 3aBUCUMOCTEHN (PU3NYECKUX BETMYMH U TIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHue yAenseTcs pelleHuI0 pacu€THBIX M KaueCTBEHHbIX 3a1ad. [Ipu sTom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4H C SIBHO 3aIaHHON U HESBHO 331aHHON (PH3UUECKON
MO/IEJIBIO, T03BOJISAIOLINE IPUMEHSTh U3YyYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jerna
Kypca, TaK U MHTETpUpYysl NMPUMEHEHUE 3HAHUN U3 Pa3HbIX pazzenoB. [ KayecTBEHHBIX 3a1ay
NPUOPUTETOM SIBIIIOTCA 3aJ]aHUsI Ha 00bsACHEHHE/TIPeICKa3aHle MPOTEeKaHUs (U3NUYECKUX SBICHUIN
U TIPOIIECCOB B OKPYXAIOIIEH >KU3HU, TpeOyromue BbIOOpa (HU3MYECKON MOJENH IS CHUTYyalluu
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu GI'OC COO k MaTtepuaibHO-TEXHUYECKOMY 00€CTICUCHHIO
yuyeObHOro mporecca Kypc (U3MKM YIIyOJIEHHOIO YpOBHSI HA YPOBHE CpEIHEro oOmiero
00pa3zoBaHus JOKEH U3Y4aThCsl B YCIOBUSX MPEAMETHOroO kabuHera. B kabuHere PU3UKU JOIKHO
ObITH HEOOX0UMOE J1abopaTopHOEe 00OPYAOBAaHHUE ISl BHIIIOJHEHHUS YKA3aHHBIX B MpPOrpamMMe IO
¢u3MKe YYEHWYECKHUX OIBITOB, JIaDOpaTOpPHBIX paboT U pabdoT NpakTHKyMma, a TaKxke
JIEMOHCTpaIMOHHOE 000pYA0BaHHE.

JemMoHcTpaniioHHOe  o0opyAoBaHue (opMUpyeTCsT B COOTBETCTBHM C  MPUHITUTIOM
MUHHMAaJIbHON J1OCTaTOYHOCTH W OOECIEeYMBAET MOCTAaHOBKY IEPEUMCIIEHHBIX B IpOrpamMMme 0
¢u3MKe KIIOUYEBbIX JAEMOHCTpAalUi [Js HCCIENOBAaHUS M3y4aeMbIX SIBJIEHHH M IPOLIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JlaboparopHoe 00opyqoBaHME ISl YUEHUUYECKUX MPaKTUYeCKUX padoT popmupyercs B Buae
TEMaTUYECKUX KOMIJIEKTOB M 00€CIIeYnBaeTCsl B pacy€Te 0JTHOTO KOMIUIEKTa Ha ABYX 00yJaroIuXcsl.
Temaruueckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOpYHOBaHUS JOKHBI OBITH TOCTPOEHBI Ha
KOMIIJIEKCHOM HCIOJIb30BAHUM AHAJIOTOBBIX M LHU(POBBIX MPHOOPOB, a TakkKe KOMITBIOTEPHBIX
W3MEPUTEIIBHBIX CHCTEM B BUJIE ITU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMU LIENISIMU U3Y4eHUs1 GPUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCA:

(dbopMupOBaHHE MHTEpEca U CTPEeMJICHHS] O0y4aroUMXcs K HAYYHOMY HU3YyUEHHUIO MPHUPOJIbI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;



pa3BUTHE  TPEACTABIEHUH O  HAYYHOM  METOJe TMO3HaHuid U  (QOopMHUpOBaHUE
M CCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yiIbTaTa U3yuyeHUsI OCHOB CTPOEHUS MaTEPUH
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUEe YMEHUN OOBICHATH SBJIEHUS C HUCIHOJIb30BaHUEM (PU3UUYECKUX 3HAHUU U
HAyYHBIX J10Ka3aTeJIbCTB;

dbopMupoBaHUe MpeACTaBICHUI O posin (GU3MKHU Ui Pa3BUTUS IPYTHMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX chepax Oyayiei npodheccuoHanbHOM JesITeIbHOCTH,
CBSI3aHHBIX C (PU3UKOI, TOJATOTOBKA K AaJbHEHIIIEeMy 00Y4YEeHHUIO B 3TOM HAIPaBJICHUU.

JlocTrxeHne 3TUX 1enei 00ecreuynBaeTcs pelieHueM CIeIyIOIIMX 3a/1a4 B Ipoliecce U3y4eHus
Kypca (GU3MKH Ha YPOBHE CPEHETO OOIIEer0 00pa3oBaHuUs:

pUOOpETEHUE CUCTEMBI 3HAHUI 00 00IIHX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJTIOYask MEXaHHUKY, MOJICKYJISIPHYIO (PU3HKY, 3JEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY M 3JIEMEHTHI
acTpopu3uKy;

dopMHupoBaHHE YMEHUIH NPUMEHSATh TEOPETHUECKHE 3HAHUS A OOBSICHEHUS (DU3NUECKHUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEITHEBHOM JKU3HU;

OCBOCHME CIOCOOOB pEIICHUS PAa3IUYHBIX 33734 C SBHO 33JaHHONW (DU3MYECKON MOJENbIO,
3aJ1a4, MOJPa3yMEBaIOIINX CAMOCTOSTENIbHOE CO3AaHNEe PU3NYECKOM MOJIENH, aIEKBATHOMN YCIOBUSIM
3a/1a4M, B TOM YHUCJIE 33]1a4 NHKEHEPHOT'O XapaKTepa;

NOHMMaHUe (U3MUYECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJOTMYECKUX IPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMU CAMOCTOATEIbHOTO IUIAHUPOBAHUS U TPOBEACHUS (DU3HUECKUX
OKCIEPUMEHTOB, aHAJIM3a MW HMHTEPIpEeTaluud HH(OPMAIMH, OIpPENEICHUs] JTOCTOBEPHOCTH
MOJIy4YEHHOTO PE3yNIbTaTa;

CO3/IaHUE YCIIOBUM ISl Pa3BUTUA YMEHHH MPOEKTHO-HCCIEA0BATEIBCKON, TBOPYECKOM
JESITEIbHOCTH;

pa3BuTHE HHTEpeca K chepaM MpodecCHOHATBHOM eI TETbHOCTH, CBA3aHHON C (PH3UKOM.

B coorBerctBuu ¢ tpeboBanusmu PI'OC COO yriay6néHHbI ypoBeHb M3y4eHHs y4eOHOIro
npeaMera «Pu3nKa» Ha YpOBHE CpeaHero oOiiero odpa3zoBaHusi BbIOMpaeTcs oOydaroluMucs,
TUTAHUPYIOIIMMU TPOJO0KEHUE 00pa30BaHUs MO CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOT0 POQUIIS.

Ha wusyuenue ¢usuku (yriyOnéHHBIM YpOBEHb) Ha YPOBHE CpPEAHEro oOIIero oOpa3oBaHUS
otBoautcs 340 yacos: B 10 kiacce — 170 vacoB (5 gacoB B Heneno), B 11 kimacce — 170 gacoB (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme no (GU3UKe MepeyeHb JTa0OpPaTOPHBIX U MPAKTHUECKUX padoT
ABJIIETCS PEKOMEHI0BaHHBIM, YUUTENb JENAeT BbIOOp MPOBEACHUS J1aDOPaTOPHBIX pabOT U OIBITOB
C Y4€TOM MHAMBUIYaIbHBIX 0COOEHHOCTEH 00yUaromuxcsl.



2.COAEP) XAHUE OBYYEHUSA

10 KUIACC

Pa3nen 1. HayuHblii MeTO MO3HAHMS NPUPOABI.

Ouzuka — ¢yHIaMeHTalbHAasg Hayka o mpupoje. HayuHblii MeTon MO3HaHHUS U METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SIBIICHUH.

OKCHepUMEHT U Teopusl B Mpollecce MOo3HaHus npupoasl. Habmronenue u SKCIEpUMEHT B
dusuke.

CnocoObl u3MepeHus: (PU3MUECKUX BEJIUYUH (AaHAJIOrOBble M IHU(PPOBBIE HU3MEPUTEIbHbBIE
puOOpbI, KOMIIBIOTEPHBIE JATUUKOBBIE CHCTEMBI).

[Torpemnoctu u3mMepeHuil pu3ndeckux BeITU4UH (a0COIOTHAS U OTHOCUTEIbHAS).

MopnenupoBanue (QU3NYECKUX SBICHUH W TIPOIECCOB (MaTepHalibHas TOYkKa, aOCOIOTHO
TBEPJIOE TEJIO0, UACATbHAS KUIKOCTh, UACAIBHBIN ra3, TOYCUHBIN 3apsn). [ unoreza. dusnueckuii
3aKOH, TPAaHULIbI €ro mpuMeHUMOoCTH. Dusnyeckas Teopus.

Ponp u mecro ¢uszuku B (HOopMHpOBAaHMM COBPEMEHHOW HaydyHOH KapTHHBI MHUpPa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

N3mepenne cuiibl TOKa U HAMPSKEHUS B LIETIH MOCTOSTHHOTO TOKA IMPU IMOMOIIHM aHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakOMCTBO ¢ IUdppoBoi nabopatopuerd mo ¢usuke. I[Ipumepsr n3mepeHus (GpU3MUECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO B KeHus. Cuctema oTcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTOop MaTepuanbHOM TOYKHM, €ro NPOEKIMM Ha OCH CHCTEMBbl KOOpJWHAT.
Tpaexropus.

[lepemenienue, CKOpOCTb (CpeaHsisi CKOPOCTb, MTIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUalbHOM TOYKHM, MX IPOEKIMU HA OCHU CHUCTEMbl KoopAauHar. CIOKEHHE NMEepeMEIIeHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE NBH)KEHHE. 3aBUCHUMOCTb KOOPIWHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHU OT BPEMEHU U X IPAPUKHU.

CBoOonHOe TajieHne. YCKOpeHne CBOOOIHOTO MajeHus. J[BukeHue Tena, OpOLIeHHOTO MO
YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH U YCKOPEHHS MaTEPHAIbHOW TOYKH OT
BPEMEHH U UX rpaduKu.

KpuBonunerinoe nBuxeHue. [[BrkKeHrWe MaTepualbHOM TOYKH MO OKPYKHOCTH. YTJIOBasl U
nuHeHass ckopocTh. llepmon u uactora oOpamenusi. lleHTpocTpemuTensHOEe (HOPMAIbHOE),
KacarelibHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHUAIbHOM TOUKH.

TexHU4ecKne yCTpONCTBA U TEXHOJIOTMYECKUE MPOLECChl: CIUIOMETpP, JBUKEHUE CHAPSIOB,
LETHbIE, MeCTepEHYaThIe U PEMEHHBIE Mepeaun, CKOPOCTHBIC TU(PTHI.

Hemoncmpayuu.

Mogenb cucTeMbl 0TCUETA, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

CrniocoObI uccae10BaHus ABIKEHUN.

NnnrocTpanus nmpeneasHoro nepexoaa i i3MepeHue MITHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenne aBmxeHus Tena, OpomIeHHOT0 MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HampaBnenue ckopocTu npyu ABMKEHUHU TIO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriIOBOM CKOPOCTH B PEAYKTOpE.

CpaBHEHHE IMyTEW, TPACKTOPUUA, CKOPOCTEW ABMIKEHHS OJHOTO M TOrO € TeJla B Pa3HbIX
cUCTEMax OTCUETa.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKkmukKym.



N3yueHnne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepeHne yCKOpeHHUs IIPU NPSMOJIUHEHHOM PaBHOYCKOPEHHOM JBHXKCHUU 10 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHusi CBOOOTHOTO TafcHHUsl (PEKOMEHJIOBAaHO HCIOJIb30BaHHUE ITU(POBOMA
nabopaTopun).

W3ydeHue ABMXKEHHUA Teia, OpOIIEHHOro ropu3oHTalbHO. [IpoBepka rumores3sl 0 HpsIMOi
MPONOPIUOHAIBHON 3aBUCUMOCTH MEX/ITY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yuenue ABUKEHUS Tea MO OKPYKHOCTH C IOCTOSSHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEepUOJAa OOpalieHuss KOHHUYECKOrO0 MasATHHKAa OT €ro
[apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH HproToHa. MHepunanbHble cuctemMbl OTCu€ra. IIpHMHIMII OTHOCUTENBHOCTH
["anunes. HemnepunanbHble CUCTEMBI OTCUETA (ONIPEAETICHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu Cui.

Bropoii 3akoH HbroToHa /1711 MaTEpUAIBHONU TOYKHU.

Tpertuii 3akoH HproTOHA J17151 MaTEepUAJIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTb IPABUTAIIMOHHON U MHEPTHON MacCChI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MAJACHUSI OT BHICOTHI HaJl IOBEPXHOCTHIO
IUTAHETH U OT reorpauueckodl MmUpOThl. J[BrKeHHWE HEOSCHBIX TEM W HMX CIIYTHHKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIbKEHUS U cuiia TpeHus nokost. Koaddunuent
Tpenus. Cuia CONPOTUBJICHUS MPU JIBIDKCHUH Tella B KUJKOCTU WM Taze, €€ 3aBUCUMOCTh OT
CKOPOCTH OTHOCHUTEJIBHOT'O JIBUKEHHUSL.

Hasnenue. ['unpocraruueckoe nasienue. Cuia Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: MOJAIIMIIHUKYU, JBHKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenue nukeHus TeI B MHEPIUATBHBIX U HEMHEPIIHMAIBHBIX CHCTEMaX OTCUETA.

[IpuHUUIT OTHOCUTEIBHOCTH.

Kauenne nByX MWJIMHIPOB WJIM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM YCKOpPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMbI OTCUETA.

CpaBHEHHE PaBHOACUCTBYIOIICH MPHIIOKEHHBIX K TETY CUJI C MPOU3BEICHUEM MacChl Tela Ha
€ro yCKOpEHHE B MHEPIIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YNIHTATE B3aUMOICHCTBUSI TEIL.

N3mepenne macc 1o B3auMoIEUCTBUIO.

HesecomocTts.

Bec Tena npu yCKOpEHHOM NOABEME U MaJICHUN.

[{enTpOOEKHBIE MEXAHU3MBI.

CpaBHEHHE CHII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomet, npakmuxym.

H3mepeHne paBHOACHCTBYIOIIEH CHIT IPHU ABMKEHUHU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3ABUCUMOCTH BPEMEHU JABMKEHUS OpyCKa 1O HaKJIOHHOMW TIIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.

WccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B TMPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CHUCTEMBI Tell, CBI3aHHBIX HUTHIO, TIEPEKUHYTON depe3 JIETKHUI OJIOK.

W3mepenne koddduirieHTa TPeHUS IO BEIUYUHE YTIIOBOTO Kod(QHIMEeHTa 3aBHCHUMOCTH
Fu(N).

HccnenoBanue IBHKEHUS OpycKa 10 HAKJIOHHOM ITOCKOCTH ¢ TIEpeMEHHBIM Kod(hpuiineHTom
TPEHUSI.

N3yuenue ABMXKEHUS rpy3a HAa BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.



AbcomotHo TBEpHoe Teno. IlocTynarenbHOe M BpallaTesNbHOE ABMKEHHE TBEPIOrO Tena.
MoMeHT cuibl OTHOCUTENBHO ocu BpamieHus. Ilneuo cunbl. CinojkeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE paBHOBECHE.

TexHu4eckue ycTpouCcTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIUTEWH, CTPOUTEIIBHBIN KpaH,
peléTyarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunael paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue yciaoBui paBHOBECUS TBEPIAOTO TEJIA, UMEIOIIETO OCh BPAILCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IJIOMIA/(b OIIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexaHuke.

MMirynsC MaTepHalbHOM TOYKH, CHCTEMBI MaTepHalbHBIX TOudeK. LleHTp macc cucreMsbl
MaTepUaibHbIX TOYEK. TeopeMa 0 JBMKECHUH LIEHTPA Macc.

MMI1ynbC CWIIBI 1 MU3BMEHEHHUE UMITYJIbCa TEA.

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umIynsca MmaTepuanbHoi Touku. IIpencrasnenne o coOxpaHEeHMM MOMEHTa UMITYJIbCa
B LIEHTPAJIbHBIX IOJIAX.

PabGoTa cuibl Ha MajloM U Ha KOHEUHOM nepemenieHnu. I'paguueckoe npeacraBieHne paboThl
CHJIBL.

MOoOIIIHOCTh CHIIBL.

Kunernyeckass sHeprus MartepuaibHOol TOouku. Teopema 00 H3MEHEHUM KUHETHUYECKOM
SHEPruu MaTepUuaJbHON TOUKHU.

IlorenumanbHple W HemoTeHUuanbHble cuibl. lloreHnmanbHas sHeprud. lloTeHuuanbHas
SHeprus ymnpyro aehpopMUpOBaHHON npykuHbl. lloTeHUManbHAs SHEPrust Teaa B OJHOPOIHOM
rpaBUTAMOHHOM 1oJie. [loTeHnmanpHas YHeprus Tena B rpaBUTalMOHHOM I10JI€ OAHOPOJIHOIO 11apa
(BHyTpH M BHe 11apa). Bropas kocMudeckas CKopocTb. TpeTbst KOCMUUECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOW DHEPTUU CUCTEMBI TElL.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHymM g UACANBHOM JKUIAKOCTH KAaK CIEACTBUE 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPTUU.

TexHu4ecKkue yCTpOMCTBA U TEXHOJIIOTMYECKHUE MPOLIECCHI: IBMKEHUE PAKET, BOJOMET, KOIED,
NPYKUHHBIN MUCTOJIET, TUPOCKOII, GUTYpPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

W3mepenrie MOIHOCTH CHJIBI.

M3MeHeHne sHepruy Tea Ipy COBEPILIEHUH PaOOTHI.

B3anMHbIe ITpeBpalieHUs] KWHETUYECKOW M MOTEHIMAIILHOM SHEPTUl NpU JAEHCTBUU HA TEJIO
CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOJHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadopamopmusie padomol, nPAKMUKYM.

W3mepenne ummysbca Tena o TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JIEKTPOMOOUIISI U MOILITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA TEa C UMITYJIbCOM CHIIBIL.

HccenenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepenrie KNHETUYECKOM YHEPTHUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIIUAIBHOM SHEPrUU NPY>KUHBI C pabOTOM CUIIBI TPEHHUSL.
Omnpenenenue pabOThl CHIIBI TPEHUS MPU ABUKEHUU TeJla IO HAKJIIOHHOM TIOCKOCTH.
Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOpUU.



OCHOBHBIE TIOJIOKEHHUSI  MoJIeKysipHO-KuHeTndeckor Teopun (MKT), wux ombiTHOE
obocHoBanue. uddy3us. bpoyHoBckoe nBmkeHne. XapaKkTep IBUKCHHS M B3AUMOACHCTBHS YaCTHI]
BellecTBa. Mojienii CTpOCHUS Ta30B, JKUKOCTEH U TBEPABIX TeNl U 00BSICHEHUE CBOIMCTB BELIECTBA Ha
OCHOBE 3TUX Mojeneil. Macca u pazmepsl Mosiekyl (atomoB). KonmnuectBo BemiectBa. [loctosinHas
ABoraapo.

TennoBoe paBHOBecue. Temneparypa u criocoOs! e€ n3mepenus. Lllkana remneparyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJEKYISIPHO-KMHETUYECKON TEOPUU: YaCTULBI ra3a JBUKYTCS
XAOTHUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["a3oBbIc 3akoHBI. YpaBHeHUE MeHneneeBa—Kianelipona. AGcooTHas Temreparypa (IKaira
temneparyp KenbBuna). 3akon [lampToHa. M3ompoueccel B HAECAIBbHOM Tra3e C IOCTOSHHBIM
KOJIMUECTBOM BelecTBa. [ paduueckoe npeacraBiieHne H30MPOLIECCOB: U30TEpMa, H30X0pa, U300apa.

CBs13p MeXy AaBJIIEHUEM U CpelHEN KMHETUYECKOM 3HEpPruel MoCTyNaTeIbHOTO TEIIOBOTO
JBUKEHHSI MOJIEKYJT UJCalIbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOpHH
WJICaJIbHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJIMHAMUYECKON CHUCTEMBI CO CPEIHEH KMHETHYECKOU
SHEPrUel MOCTYNATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHULL.

TexHuyecKkue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: TEPMOMETP, OapOMeTp, OTyuyeHHE
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTULl BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xunkocrei.

Mogens onbita LlTepHa.

[IpuTsxeHue MoJeKy.

Mopnenu KpUCTaUINYECKUX PEIIETOK.

Habmroienue u ucciae1oBaHUE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue mporiecca yCTAaHOBICHHUS TEIUIOBOTO PAaBHOBECHUS MPH TEINIOOOMEHE MEXIY
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne W30TEpPMUYECKOro Ipolecca (PEKOMEHJOBAHO HCIOJIb30BaHUE IU(GPOBOI
nabopaTopun).

N3yueHnune n30X0opHOro Impoiecca.

N3ydenue nzobapHOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmoaunamudeckas (TZl) cuctema. 3ajaHue BHEIIHUX YCJIOBHM AJIS TEPMOJMHAMHUYECKON
cuctembl. BHelHue u BHyTpeHHHE napameTpsl. [lapameTprsl TepMOIMHAMUYECKONH CHUCTEMBI Kak
CpEHUE 3HAYECHUS BEJIMYMH, OIUCHIBAIOLINX €€ COCTOSIHNE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hawanmo TepmoanHamuku. CaMONpOM3BOJIbHAS pelakcalus TEePMOAMHAMHYECKOMN
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Monens ueanbHOro ra3a B TEpMOJUHAMUKE — CUCTEMa YpPaBHEHUI: ypaBHeHEe MeHieneeBa—
Knaneiipona u BbIpaXeHHME Ul BHYTPEHHEH SHEpruu. YCIOBHs NMPUMEHMMOCTH 3TOW MOJEIH:
HU3Kasl KOHILIEHTpAllMsl YacTHUll, BBICOKHE TeMIepaTyphl. BbIpakeHue s BHYTPEHHEW SHEpruu
OJIHOATOMHOTO MJI€aJIbHOTO Iasa.

KBa3ucrtatnueckre u HeCTaTUYECKUE MPOLIECCHI.

OneMeHTapHas paboTa B TepMoAMHaMUKe. Beruucienue paboTel o rpaduky npouecca Ha pV-
Tuarpamme.

Tennonepenaya Kak crocod U3MEHEHUs] BHYTPEHHEH 3HEPrul TEPMOAMHAMUYECKON CHCTEMBbI
6e3 coBepiieHus padboThl. KoHBeK1IMS, TEMIONPOBOIHOCTb, U3JTy4YEHUE.

KonnuecTtBo Temnotsl. TemnoéMkocTs Tena. Y ienbHas ¥ MOJIsIpHasi TEIIOEMKOCTH BEILIECTBA.
VYpaBuenue Maitepa. YaenbHas TEIUIOTAa CrOpaHHsl TOIUIMBA. Pacuér KoimMyecTBa TEIJIOTHI MPHU
teruonepenaue. [lonstue o6 anuadbaTHOM mporiecce.

[lepBblii 3aKOH TepMoAMHAMHUKU. BHyTpeHHss sHeprus. KoandecTBo TemioTsl U paboTa Kak
MEpPbI U3MEHEHUSI BHYTPEHHEW SHEPTUU TEPMOINHAMUYECKON CUCTEMBI.



BTtopoii 3aKk0H TepMOAVMHAMUKH JUIsl PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE
COCTOSTHUE TEPMOAMHAMHYECKON CHCTEMBl MPOXOAUT EIUHCTBEHHas aawabarta. AOCONIOTHas
TEeMIIepaTypa.

Btopoil 3akoH TepMOAMHAMHUKM Jii HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO IMepeaaTh
TEIJIOTY OT Oojiee XOJOAHOTO Teina K Oojee HarperoMy ©Oe3 kommeHcaruu (Kmayswmyc).
HeoOpaTuMocTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [{ukn Kapho.

OKOJIOTMYECKUE ACIIEKThl HMCIIOJIb30BAaHUS TEIUIOBBIX JBUrarteneil. TemnoBoe 3arpsi3HEHHE
OKPYXKAarOILEH Cpebl.

TexHu4eckne yCTpOHMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: XOJIOAWIBHUK, KOHJIWUIHOHED,
JU3eTbHBINA U KapOOpaTOPHBINA IBUTATENH, TAPOBasi TYPOUHA, MOTYICHHE CBEPXHU3KUX TEMIIepaTyp,
YTWIM3ALUsA «TEIUIOBBIX» OTXOAOB C HCIOJIB30BAaHMEM TEIUIOBOTO HACOCa, YTHUIM3aLUs
OMOOPraHNYECKOT0 TOILIUBA JIJISl BRIPAOOTKH «TETLIOBOWY M AJICKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCKOM pacIiupEHUH.

Bo3nyniHoe orauso.

CpaBHeHME yEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTECH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

N3mepenne yaenbHOU TE0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAaHUS BEIIECTBA.

Hccnenoanue aquabaTHoro mpoiiecca.

N3yuenne B3aWMOCBSI3U JHEPTrUU MEXKMOJEKYISIPHOTO B3aUMOJCUCTBUSL M TEMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoovl.

[TapooOpa3oBanne u KoHAeHcanus. McmapeHne U KHUIEHHE. YAelbHas TeIwioTa
napooOpa3oBaHusl.

Hacepliennble 1 HeHachlleHHbIEe NTapbl. KauecTBeHHass 3aBUCMMOCTb INIOTHOCTH U JIABJICHUS
HACBIIIIEHHOTO Tapa OT TEMIIepaTypbl, UX HE3aBUCUMOCTh OT OOBEMA HACBHIIMICHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATypPhbl KUIICHUS OT AaBJICHUS B KUIAKOCTH.

BnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Temo. Kpucrammuueckue u amopdHbie Terna. AHM30TPOIHUS CBOWCTB KPUCTAIIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miasieHus. Cyomumanus.

Hedopmarun TBEpIOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra. [Ipenen ynpyrux
nedopmarui.

TemoBoe pacHipeHue KXUAKOCTeH W TBEPIABIX Tel, 00BEMHOE M JIMHEHHOE pacIIpeHue.
AHrapMOHHM3M TEIJIOBBIX KOJIEOAHUIM YaCTUIl BEIIECTBA KaK MPUYUHA TEIJIOBOTO PACHIUPEHUS TeI
(Ha KaUeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue 3HEprun B (Pa3oBbIX Mepexoax.

VYpaBHeHHEe TEMIOBOTO OanaHca.

[ToBepxHocTHOe HaTspkeHue. KoadduimeHT moBepXHOCTHOrO HaTshkeHHs. KammspHbie
ABJIEHU. /{aBleHre 0 UCKPUBJIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlaraca.

TexHU4YeCKHEe YCTPONUCTBA U TEXHOJIOTUYECKUE MPOIIECCHI: KUJIKHUE KPUCTAIUIBI, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue rnpu NnOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.

OnBbITH ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.

Kanunnsipusie sBieHus.

Mojeny HeHbIOTOHOBCKOM JKHIKOCTH.



CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHusl M MIIABJICHUS KPUCTAITMYECKOTO BELIECTBA.

Bunbr nedopmanmii.

HaGmronenue manbix gedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuenue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

W3mepenne yaenbHON TEMI0ThI IIIaBACHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1APOB.

H3mepenne abCoMOTHOH BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenra noBepXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBHCUMOCTH Ae(opMany pe3nHOBOTO 00pasla OT MPHIOKEHHOH K HEMy
CHUJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OneKkTpu3anusi Tell U e MPOSIBICHUS. DJIEKTpUYeCKUi 3apsa. JIBa BuAa 3JIEKTPUUECKUX
3apAnoB. [IpOBONHMKY, OUAIEKTPUKU U MOJYNPOBOAHUKUA. DJIEMEHTAPHBIN 3IEKTPUUYECKUN 3apsl.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onexkrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apSbL.

Hampsoxk€aHoCcTh  25iekTpuueckoro mojs. IIpoOHwi  3apsa.  Jluaum  HanpsokEHHOCTH
ANIEKTpUYecKOoro nosst. OJHOPOIHOE IEKTPUUECKOE T10JIE.

[loTeHIMaTbHOCTh 3JEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHIMANIOB W HaNpsKEHUE.
IloTeHumanpHas 3HEpPrus 3apsaa B JIEKTPOCTATHYECKOM Iose. [loTeHnuan a1eKTpocTaTnyecKoro
noJisi. CBs3b HANPSHXKEHHOCTH TMOJSI M PA3HOCTH MOTEHIIUAIOB IS AJIEKTPOCTATHUECKOTO MOJs (Kak
OJIHOPOJHOI0, TAK U HEOJHOPOJAHOIO).

[IpuHUUMI Cynepro3uIK JIEKTPUYECKHUX MTOJIECH.

[Tone Toueunoro 3apsna. llome paBHOMepHO 3apsbkeHHOW cdeprl. I[lone paBHOMEpPHO
3apsKEHHOTo 1o 00BbEMY mmiapa. [Tone paBHOMEpPHO 3apsyKeHHOM OecKOHEUHOU TIOCKOCTH. KapTHHbI
JIMHUM HAPSKEHHOCTH 3THX IMOJIEH U SKBUIIOTCHIIMAIbHBIX TOBEPXHOCTEM.

[IpoBOIHUKY B AJEKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsJI0B.

JM3IEKTPUKH B DJIEKTPOCTATUYECKOM ToJIe. JIU3JIeKTpruyecKkass IpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. D51eKTpOoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO KOHIEHCATOPAa.

[TapayenpHOE COeTMHEHUE KOHIeHCAaTOpoB. [locnenoBarenbHOE COeJMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopA.

JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue YCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKasl  3alllUTa, 3a3eMJIEHHE JJIEKTPONPUOOpPOB, KOHAEHCATOPBI, T€HEepaTop
Ban nie I'paada.

Hemoncmpayuu.

YCeTpoiCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX ITAPUKOB.

DIIEKTPUUYECKOE TTOJIE€ IBYX 3apsKEHHBIX IJIACTHH.

Mogens snekTpocTaTiudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AIEKTPUUECKOM IOJIE.

DIIeKTpOoCTaTUYECKas 3alIHTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIN TJIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus MEKTPUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsika ¥ pa3psiika KOHIAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

OneHka cuil B3auMOJEHCTBUS 3apsHKEHHBIX TEl.

HaGnronenue mpeBpalieHusi dHEPTrUU 3apsHKEHHOTO KOHJICHCATOpa B DHEPTHI0 M3Ty4YeHUS
CBETOAMO/IA.

N3ydenune npoTekaHust TOKa B LUEMH, COAEPKAIIEH KOHICHCATOP.



Pacnipenenenne pasHOCTH NOTEHIUANOB (HAMPSKEHUsI) IPU MOCIIE0BATEIbHOM COETMHEHUN
KOH/JIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. [locmoannwlil 3neKmpuyecKuil mox.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYciioBus CylIeCTBOBAaHMS IOCTOSHHOTO JIEKTPUUYECKOro ToKa. Mictounuku Toka. Hanpskenue
UundJIC é&.

3akoH OMa aJ1s1 yyacTKa LEmnHu.

DIIEKTPUUYECKOE CONPOTUBIICEHHUE. 3aBUCUMOCTh CONIPOTUBIICHUSI OJHOPOAHOTO MPOBOJHUKA OT
€ro JUIMHBI U TJIOLIAU TOTIEPEYHOT0 CEUCHHS. Y IeJIbHOE COMPOTUBIICHUE BEIIECTBRA.

[locnenoBarenpHOE, NapaIENbHOE, CMEIIAHHOE COEAMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux 1eneid. [Ipasmia Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOoNIHOCTh 3JEKTPUYECKOTO TOKa. TerioBast MOIHOCTh, BbIIEIsieMast HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHBJICHUE UCTOYHMUKA TOKa. 3akoH Oma JJisd MOJTHOW (3aMKHYTOM )
ANEKTPUYECKON LenH. MOIIHOCTh UCTOYHUKA TOKa. KOpoTKOE 3aMbIkaHueE.

KoHzeHcaTop B Lienu MoCTOSIHHOTO TOKa.

TexHuveckue ycTpOMCTBA M TEXHOJOTUUYECKHE MPOLECChl: aMIIEpMETpP, BOJIBTMETP, peOCTar,
CYETUHK JIEKTPUUECKOU SHEPIHH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HaPSKEHUSL.

HccnenoBanue 3aBUCHMOCTH CUJTBI TOKA OT HAIIPSKEHUS JJISI PE3UCTOPA, JIAMITH HAaKaJTMBAHUS
Y CBETOAMO/1A.

3aBUCUMOCTh  COMPOTHUBJICHUS IIMIMHAPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOHIAJN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTUBIICHUS MTPU TTOCTOSIHHOM HaIPSIKEHUU.

[Ipssmoe u3mepenue IJIC. KopoTkoe 3aMblkaHHe TrajbBaHMUECKOTO 3JEMEHTAa M OLIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coeiMHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOJIOCAMH MCTOYHHUKA TOKAa OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmMuKym.

HccenenoBanue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS U1 JIaMITbl HAKaJIUBAHUS.

VYBenuuenue npejena u3MepeHust amrnepMmeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanune 3aBucumoctu DJC raapBaHMUECKOTO 3J€MEHTa OT BPEMEHH NMPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOJIOCAMH MCTOYHHUKA TOKA OT CHUJIBI TOKA B
LEIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTHA UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

DneKTpuyecKasi MPOBOAUMOCTh PA3JIMUHBIX BEIIECTB. DJIIEKTPOHHASI MPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUuIecKuii TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CobcTBeHHAs: U TPUMECHAsI TIPOBOIMMOCTh MOMYNPOBOIHUKOB. CBOICTBa
p—n-niepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUIT TOK B DJJIEKTPOJIUTAX. JEKTPOIUTHYECKAss IJUCCOLMAIMUSA. DJIEKTPOJIU3.
3akonsl dapajes A1 AIEKTPOIN3a.

DNeKTpUUYeCcKil TOK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3psa. Paznuynbie
THUIBI CAMOCTOSITENBHOTO pa3zpsiaa. Monnus. [1nazma.

TexHu4eckue ycTporucTBa U MPAKTUUECKOE TPUMEHEHUE: Ta30pa3psIHbIE JTaMIIbI, JJIEKTPOHHO-
nydeBas TpyOKa, IMOJTYNMPOBOAHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAMON, CBETOAMO,
rajibBaHuKa, pahuHUPOBAHUE MEIU, BHIIIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.



3aBMCHUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBo# paspsig ¥ IPOBOAMMOCTb BO3yXa.

CpaBHeHnE NPOBOAUMOCTH METAJIOB U ITOJIYIIPOBOJHHUKOB.

OnHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hab6monenue anexrpoinusa.

H3mepenue 3apsia 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKHl MPAKTUKYM.

Crioco0bl M3MepeHust (GU3NYECKUX BEJIUYMH C HMCIIOJIb30BAaHHMEM aHAJIOTOBBIX M LHU(POBBIX
U3MEPUTENBHBIX TPHOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIIOTHBIE 1 OTHOCUTEIIbHBIC
HOTPEIIHOCTH U3MepeHuil puznueckux BennyuH. OLieHKa IpaHULl IOIPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX WU3MEPCHHM, MCCICIOBAHUN 3aBHCHUMOCTEH (PU3NYSCKUX BEIUYUH,
IPOBEpKa IMPEAJIOKEHHbIX Tunore3 (BbIOOp M3 paldOT, ONMCAHHBIX B TEMaTHYECKUX pa3zenax
«YYeHNYECKH HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, IPAKTHKYM).

MexknpeaMeTHbIe CBSI3H.

N3zyuenne xypca ¢usuku yriayOnéHHoro ypoBHs B 10 Kiacce OCYyIIECTBISIETCS C y4ETOM
coJiepKaTeIbHbIX MEXIPEJIMETHBIX CBsI3el ¢ KypcaMu MaTeMaTHKHU, OMOJIOTUHN, XUMHUH, reorpaduu
U TEXHOJIOTHH.

MesicnpeOmemnvie  nOHAmMUA,  C6A3AHHBIE C  U3YYEHUEM  MEMO008  HAYYHO20
nO3HaHUA: SIBICHUE, HAYYHBIN (DaKT, runoTesa, pusnyeckas BEIMIMHA, 3aKOH, TEOpHSs, HAOII0IeHHE,
9KCIIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, U3MEPEHUE, NOTPEIIHOCTA U3MEPEHUHN, U3MEPUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHue cucteMsl ypaBHeHUH. JIuneitHnas ¢yHkuus, napabona, runepOona,
ux rpaduku u cBoiictBa. TpuroHoMmerpudeckue (QpyHKIUH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUUYECKOE TOKAECTBO. BEKTOPHI M X NPOEKIIMK HA OCH KOOPJAUHAT, CIIOKEHHE
BEKTOPOB.

Buonozua: mexannueckoe IBI)KEHUE B XKUBOW mpupoze, auddysus, ocmoc, TemioooMeH
JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl, YTHIIU3alKs OMOOpPraHu4eCKOIro
TOMJIMBA JJIsi BBIPAOOTKU «TEMJIOBOM» M 3JIEKTPO3HEPruH, IIOBEPXHOCTHOE HATSIKEHUE U
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, SJIEKTPUUECKUE SBJICHUS B )KUBOM IIPUPO/IE.

Xumusa: TICKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYJ, MOJb BELIECTBA,
MoJIIpHasi Macca, MOoJIy4eHHe HaHOMAaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH U
ra3oB, JKUJKHAE KPUCTAILIBI, DJIEKTPUUYECKHE CBOMCTBA METAIUIOB, JIEKTPOJIUTHYECKAs TUCCOLMALINS,
raJibBaHMKa, 3JIeKTPOHHAsI MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHre ABUKEHUHM C HCIOJb30BAHUEM MEXaHM3MOB, Y4ET CyXOro U
KHJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMM (KPOHIITEHH, peréryarble KOHCTPYKIMH),
UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHMKHM B TEXHUKE (THPOCKOI, BOJAOMET U Apyrue),
JIBUTATeNlb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOH XOJOJWIBHHUK, KOHAWUIIMOHED,
TEXHOJIOTMM TIOJY4YE€HHUS COBPEMEHHBIX MaTepuaioB, B TOM 4YHCIIE€ HaHOMAaTepuajoB, U
HaHOTEXHOJIOTHH, JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JEKTPOIpHOOpOB, ra3opaspsIHble
JIaMIIbl, OJIYIPOBOAHUKOBBIE TPUOOPHI, FraJIbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.B3auMoeiiCTBUE TOCTOSHHBIX MATHUTOB U IIPOBOJJHUKOB C TOKOM.
MarauTtHoe mnosie. BekTop MarHWTHOM MHAYKUIMH. [IpyHIMD Cyneprno3uiuy MarHUTHBIX ITOJIEH.
JIuHMM MarHUTHOM WHAYKIMHU.MarHuTHOE IOJe MPOBOJAHUKA C TOKOM (TPSMOTrO INPOBOJHUKA,
KaTyIIK U KpyroBoro BuTka). OmbiT Opcrena.Cuna Ammepa, e€ HampaBieHHe W Monayib.Cuna
Jlopenna, e€ HanpaBieHUE U MOAYJb. J{BUKEHUE 3apsKEHHOM 4acTULIBI B OTHOPOJHOM MarHUTHOM



nose. PaGora cunbl JlopeHma.MarautHoe moiie B BemecTBe. {DeppoMarHeTHKH, Mapa- |
I[I/IaMaI‘HeTI/IKI/I.TeXHI/I‘{eCKI/Ie yCTpOﬁCTBa N TCXHOJIOTNMYCCKUC MPOUCCChI: MIPUMCHCHUC ITOCTOAHHBIX
MarHuToB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, OJJIEKTPOJBUTraTeNlb SIKOOM, YCKOpUTEIn
SJICMCHTAPHBIX YaCTHII.

Jemoncmpayuu.Kaptuaa JOUHUA  UHAYKIUUM  MarHUTHOTO  MOJISL  TOJIOCOBOTO U
MOJIKOBOOOPAa3HOT0 MOCTOSTHHBIX MarHUTOB.KapTuHa TMHUNA MarHUTHOW MHIYKIMH TOJISL JYIMHHOTO
MPSIMOTO MPOBOJIHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKK ¢ TOKOM.B3aumojeiictue
JIByX MNpOBOJHMKOB ¢ Tokom.Cwina  Awmmepa./leiictBue cunbl  JlopeHa Ha  MOHBI
anektponnta. HabmoneHne ABMKEHUS TMydKa SJICKTPOHOB B MarHUTHOM nofie. IlpuHimn nericTBus
3IEKTPOU3MEPHUTENHLHOTO MPUOOPa MATHUTOIIEKTPUYECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMuUKyMm.
WccnenoBanue MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBONCTB (heppOMarHeTUKOB.
WccnenoBanue 1ecTBUS TOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.
N3mepenune cuiibl Amrepa.
N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.
Onpenenenre MarHUTHOM MHIIYKIIUU Ha OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYUA.
SBnenue anekTpoMarHuTHOM HHAYKIMH. [1oTOK BekTOpa MarHuTHONW nHAYKIMU. D/1C nHAyKIUN.
3aKkoH anekTpoMaruuTHo nHaykuuu dapanes. Buxpepoe anexrpuueckoe nosue. Toku @yko. 3AC
WHAYKIIMH B IPOBOJHMKE, IBUKYILEMCS] B OJHOPOJIHOM MarHuTHOM nosie.ITpaBuiio
Jlenna.MMHqykTuBHOCTB. KaTynika MHIYKTUBHOCTH B LIETIH ITIOCTOSIHHOTO TOKa. SIBieHne
camonHaykiuu. 9JIC caMOMHAYKINN. DHEPTHUS MArHUTHOT'O TI0JIS1 KATYIIKH €
TOKOM.DJIeKTpoMarHuTHoe nosie. TexHuueckue ycTpoiicTBa U TEXHOJIOTMUYECKHUE ITPOLIECCHI:
WHAYKIIMOHHAs 11€4b, COJICHOU], 3allUTa OT 3JIEKTPU3aLuy TeJl IIPU JBH)KEHUN B MAarHUTHOM I10J1€
3emiu.

Jemoncmpayuu.Habnronenue  sBIEHUS  DJIEKTPOMarHUTHOM — uHAykuuu.lccrnenoBanue
3apucuMoctd  OJIC  MHAYKOUMUM OT CKOPOCTHM M3MEHEHMsl MarHuTHoro mnotoka.llpaBuio
Jlenna.lTanenne MarauTa B alFOMUHAEBOH (MeqHOM ) TpyOe. ABnenne camonnaykiun. MccnenoBanue
3aBucuMocTy J/]C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CUIIbI TOKA B LIETIH.

Yuenuueckuii 3xkcnepumenm, nabopamopmuvie pabomaul, npaKmMuKyMm.
HccnenoBaHue sBIEHUS 3JIEKTPOMarHUTHON MHYKIINH.
OHpGI[CJ'ICHI/Ie HHAYKIIUU BUXPEBOI'O MAarHuTHOI'O I10JIA.
HccnenoBaHue sBICHUS CAMOUHIYKIUH.
COopka Mozenu 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3gen 5. Kosie0anus u BOJIHBI.
Tema 1. Mexanuueckue konevanusa.KonedarenpHas cucrema. CBOOOIHBIE KOJIEOAHHUS.

["apmonmnueckue konebanus. Kunematuueckoe U JUHAMUYECKOE OMHMCAaHUE. DHEPreTHYecKoe
ONMCaHHWE (3aKOH COXPAaHEHHs MeXaHW4YecKol HsHepruu). BbIBOA JAMHAMMUYECKOTO ONMUCAHUS
rapMOHUYECKUX KOJeOaHHUH U3 UX SHEPreTUYeCKOro U KUHEMAaTHYECKOTO OMTUCAHUSI.

Amvmmutyga u ¢asza koneGaHuil. CBs3b aMIUIMTYABl KOJIEOAHMM HCXOAHOW BEIMYUHBI C
aMILTUTYAaMu Konebanuit e€ ckopocTH 1 yckopenus.Ileproa u yacrota konebanuid. [leproa manbix
CBOOOAHBIX KOJIEOaHHI MaTeMaTH4ecKoro MasTHUKa. [leproa cBOOOIHBIX KoeOaHui IPYKMHHOTO
masTHUKa.Ilonatne o 3aryxarommx kojeOaHusx. BoiHykneHHble KkojeOanus. Pe3onanc.
Pe3onancnas KpUBasl. Binsiaue 3aTyXaHus Ha BU]L PE30HaHCHOU KPHBOM.
ABTokosneOanus TexHuueckre yCTpoicTBa U TEXHOJIOTHYECKHE MTPOIIECChl: METPOHOM, Yachl, Kayelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.



Jemoncmpayuu.3anucey kosnedarenbHoro AsrkeHus.Habmonenne He3aBUCMMOCTH nepuojia
MaJlbIX KoJeOaHWi Tpy3a Ha HUTH OT amIuuTyzabl.MccnenoBanue 3aTyxalomMX KojeOaHWid |
3aBUCUMOCTH NEepHOAa CBOOOIHBIX KojebaHuil oT conpoTusieHus.Mccnenoanue konedanuii rpysa
Ha MACCHUBHOW MpYXHHE C Ieibl0 (OPMHUPOBAHUSA MPEACTABICHUA 00 HACaTbHONH MOJeTH
IOPY)KUHHOTO ~ MAasTHMKA.3aKOH  COXPaHEHMs  JHEpruM Ipu  KolebaHMAX TIpy3a  Ha
npyxuHe.lccnenoBanue BIHYXAEHHBIX KojeOanuii. Habmoaenne pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.
W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U NPY>KUHHOTO MasiTHUKOB.
N3yuenune 3aK0HOB JIBIXKEHHS TEJa B X0/i€ KoJIeOaHUM Ha YIPYroM IoJIBECe.
W3yueHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.
HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOIeOaHui.
HccnenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Tema 2. InexkmpomazHumnele Koedanus.

KonebarenbHplii koHTyp. CBOOOJHBIE 3JIEKTPOMArHuTHbIE KojieOaHMS B HJCAIbHOM
KosiebarenbHOM KoHType. Popmyna Tomcona. CBs3p aMIDIUTYAbl 3apsiia KOHAEHCATOpa C
aMIUTUTYA0H CHUJIBI TOKAa B KOJeOaTeNbHOM KOHTYpe.3aKOH COXPAaHEHHUS SHEPrMM B HJI€AIBbHOM
KoJIeOATEeIbHOM  KOHType.3aTyXamoIlue  AJIEKTPOMAarHuTHbIE — KoieOaHus.  BwIHYXJeHHBIC
3JIEKTpOMarHuTHeIe Kojebanus.IlepeMeHHbli TOK. MOLTHOCTh MEPEMEHHOI0 TOKa. AMIUIMUTYIHOE U
JEICTByIOIIEE 3HAUEHUE CUWIbl TOKA M HANpsOHKEHUS IpU pa3iuyHOW (opMe 3aBUCUMOCTHU
IIEPEMEHHOI0 TOKa OT BpeMeHH.CHHYCOMJAIbHBINA IEPEMEHHBIN TOK. Pe3ucrop, KOHIEHcaTop U
KaTylIllKa UHYKTUBHOCTHU B LIENIM CUHYCOM/IaJIbHOIO IEPEMEHHOr0 ToKa. Pe3oHanc TokoB. Pe3oHanc
HanpsbkeHui. Mneansnplii  Tpancopmarop.  IIpomsBoactBo, mepemaua U moTpedieHHe
AIIEKTPUYECKON HHEPrUM.DKOJIOTMYECKUE PUCKHU IIPHU IPOU3BOJCTBE 3JeKTposHepruu. KymbTypa
UCIIOJb30BAaHUsl  JJIEKTPO’HEPIMM B  IOBCEIHEBHOM ku3HU.TexHuueckue ycTpoiicTBa U
TEXHOJOTMYECKHE IIPOLECCHI: 3JEKTPUUYECKUNM 3BOHOK, I'€HEpAaTOp IEPEMEHHOI0 TOKa, JIMHUU
3JIeKTponepeay.

Jemoncmpayuu. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUA.3aBUCUMOCTh  YaCTOTBI
CBOOOJTHBIX  KOJEOAaHWH OT HMHIYKTUBHOCTH U  EMKOCTH  KOHTypa. OcHuuiorpammsbl
3JIEKTPOMArHUTHBIX KosieOaHuii. I 'eHepaTop He3aTyXaoluX JEeKTPOMarHuTHBIX KojeOanuii. Moens
AJIEKTPOMAarHUTHOTO reHeparopa.BeIHykAeHHbIe CHHYCcOMAaIbHble Kojebanus.Pesucrop, kaTymika
UHIYKTUBHOCTU M KOHACHCATOpP B ILIENU IIEPEMEHHOro TOKa.Pe30HaHC mpH mocienoBaTeIbHOM
COCIMHEHUHN PE3UCTOpa, KAaTyIIKH HWHAYKTMBHOCTH M KOHJEHCATOPA.YCTPOMCTBO W IPUHLHAII
neiictBus TpaHcopmaropa.Moienb TMHNAN 3IEKTPOTepe1aun.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
N3yuenue Tpanchopmaropa.
HccnenoBaHue nepeMeHHOI0 TOKa Yepe3 MOoCIe10BaTeNIbHO COEAMHEHHBIE KOHIEHCATOP, KaTyIIKy
U PE3UCTOP. HaOnroneHue 31eKTpOMarHUTHOTO Pe30HaHCA.
HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u INNEKMPOMAZHUMHbIE 60J1HbI.
MexaHnueckre BOJIHBI, yCIOBHS MX pacnpocTpaHenus. [lonepeunslie u npoaoiabsHble BONHLL. [lepron,
CKOPOCTh pacmpocTpaHeHUs W iMHa BOJHBL. (CBOWCTBA MEXaHWYECKMX BOJIH: OTPaKEHHE,
npesnomienue, uaTepdepeHys U audpakuusa.3ByK. CkopocTs 3Byka. I'poMKOCTh 3ByKa. Bricora
toHa. TemOp 3Byka. lllymoBoe 3arpsisHeHHE OKpy»Karouieil cpeabl. DIEeKTPOMAarHWTHBIE BOJIHBI.
VYcnoBusd  M3AY4YHMsSI  DJIEKTPOMArHUTHBIX ~ BOJIH.  B3aumHas  opueHTanmuss  BEKTOPOB B
BHGKTPOMaFHHTHOfI BosHe. (CBOMCTBa OJICKTPOMAriuTHBIX BOJIH: OTPaXXCHUEC, IMPCIOMIICHUC,
nojspuzanus, uHTeppepeHuus u audpaxnus. Ilkamna saexTpoMarHUTHBIX BosH. IIpuMeHeHue
QJICKTPOMArouTHBIX BOJH B TCXHHUKC U 6I)ITy.HpHHHI/IHBI pagruoCBIA3 W  TCICBUACHUA.
Paguonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE OKpysKaroleil cpenbl. TexHuueckue ycTpoiicTsa u



IIPAaKTUYECKOE IMPUMEHEHHE: MY3bIKAaJbHbIE WHCTPYMEHTHI, paaap, pPajauONpUEMHHUK, TEJIEBU30D,
aHTeHHa, tenedon, CBU-neup, yapTpa3ByKoBasi AMATHOCTHKA B TEXHUKE U MEAMIIMHE.

Jemoncmpayuu.O6pazoBaHie U paclpoCTpPaHEHHE TOMEPEYHBIX M IPOJOJIBHBIX
BonH.KoneOmromeecss Teno Kak HCTOYHUK 3BYKa.3aBUCHMOCTH JUIMHBI BOJIHBI OT YacTOTHI
koneOanuii. Habmogenne oTpakeHHs M IpeloMJIeHHs MexaHuueckux BoiH.HaOmronenue
uHTtepdepeHMr ¥ AUGPAKIMU  MEXaHMYECKHX BOJH.AKyCcTHUeCKHi pe3oHaHc.CBoiicTBa
yIABTpa3ByKa U ero npumeHenue.Habmonenune cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTATYI0U
U 4acToToil KkomeOanmii.lccienmoBaHne CBOWCTB — 3JEKTPOMArHUTHBIX — BOJIH:  OTpakKEeHHE,
npejomMieHue, mnoysipu3auus, audpakmus, wuntepdepenius.OOHapy)eHHe HHPPAKPACHOTO U
yABTPa(GHUOIECTOBOTO H3ITyICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.
M3yuyenue napameTpoB 3ByKOBON BOJIHBI.
N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamoninHENTHOE pacnpoOCTpaHEHHWE CBETa B OJHOpoAHOW cpene. Jlyd cBera. TodeuHsblit
UCTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHme u3zoOpakeHuil B
miockoMm 3epkane. Cdepuueckue 3epkana. IIpenmomienue cera. 3aKOHBI TPETIOMIICHHUS CBETA.
AOGCOIOTHBIN MoKa3aTenb npenomiieHus. OTHOCUTENbHBIN MoKa3zaTenb npenomieHus. [locTostHCTBO
4acTOThl CBETAa M COOTHOLICHHWE JUIMH BOJIH IIPU IEPEXOJE MOHOXPOMATHUYECKOIO CBETa uepe3
TpaHUIly pa3jena IBYyX ONTUYECKUX cpell. X0/ Tydeit B mpusme. Jucnepcus cBera. CloKHBIN cocTaB
oenoro ceera. L[Ber. IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yroyi NOJHOTO BHYTPEHHETO
orpaxkenus. CoOuparmoliue U pacceuBaromine JTUH3bI. ToHkas nuH3a. DOKyCHOE paccTOsSHUE U
ONITUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS TOHKOW c(hepruecKoil TMH3BI
OoT €€ TeoMeTpUM U OTHOCUTEIIBHOTO ToKazaTens mpenomiieHus. DopMyna TOHKOW JUH3BIL.
VYBenuyenue, 1aBaeMoe JMH30M. X0/ Jyda, TPOILICAIETrO JUH3Y IO MPOU3BOJIBHBIM YIJIOM K €€
IJIaBHOM onTudeckor ocu. [locTpoeHune n300pakeHUIl TOUKH M OTpe3Ka MPsSMOil B COOMPArOIINX
Y paccerBaroIIUX JUH3aX U UX cucremax. Ontudeckue npudopsl. Paszpemaromnias cnocooHocTs. ['11a3
Kak onrtuyeckas cucrema. [Ipeaensl mpuMEHUMOCTH F€OMETPUUECKON ONTUKH. BomHOBas onrTuka.
Wutepdepennmst cBera. KorepeHTHbIe HMCTOYHHMKH. YCJIOBUS HAONMIOACHUS MaKCUMyMOB U
MUHUMYMOB B HHTEPPEPEHIIMOHHONW KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. I[Ipumepbl
KJIACCUYECKUX MHTephepeHIIMOHHBIX cxeM. Judpakius cBera. dudpakunonnas pemerka. Y cioBue
HaOII0/IEHUs TTIaBHBIX MAKCUMYMOB TPH MaJeHUH MOHOXPOMATHUECKOTO CBeTa Ha AU(PPAKITHNOHHYIO
pemérky. Ilonmspuzanus cBera. TexHUUYECKHE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: OUYKH,
Jymna, TMepucKom, (oToammapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETIICHHWE OITHKH,
BOJIOKOHHAs! ONTHKA, IU(paKIIMOHHAs pelIéTKa.

Jemoncmpayuu. 3akoHbl OTpakeHUs cBera. MccienoBaHue TIPEIOMIIEHHMS — CBETA.
Habumonenune nosHoro BHyTpeHHero orpaxenus. Mozens ceeroBojia. McciaenoBanue Xxojia CBETOBBIX
MYYKOB Yepe3 IIOCKOapaieNIbHyI0 TNIACTUHY U Ipu3My. MccnenoBanue cBoicTB M300paxeHuit B
nuH3axX. Mojenn MuUKpockorna, Teneckorna. Habmionenwe wuTepdepeHiuu ceta. HaOmrogeHue
[[BETOB TOHKMX IUIEHOK. Habmonenue nudpakuuu ceera. M3yuenue nupakiMOHHON peméTKu.
Habmonenune mudpakuuonHoro crekrpa. HaOmionenue aucnepcuu cBera. HaGmronenue
noJisipu3anuu ceera. [IpuMeHeHne noaspon10B sl U3y4EHHUs] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKkmuxym.
W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI OT BEIIECTBA (HA MPUMEPE KUAKUX JIHH3).
H3mepenne poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.
[Tomyuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia U JINH3HI.
[Toryuenue n300paxeHUs B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TE€IECKOMUYECKUX CUCTEM.
Hab6nronenue audpakuuu, nHTEphEPEHIINN U TIOJISIPU3AINH CBETA.



W3y4eHne nosipu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUDJICKTPHKA.
N3yuenne naTephEpeHIINN Ja3epPHOr0 N3TYUECHUS Ha IBYX LIENAX

Hab6nronenue aucnepcum.

Habmionenue u nccienoBanue quppakinOHHOTO CIIEKTPA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHnue criekTpa U3MydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOMN PEIETKY.

Pa3nes 6. OcHOBBI cienIUAJIbLHOM TEOPUU OTHOCUTEIbHOCTH.

['paHunbl TPUMEHMMOCTH KJlaccuyeckod MmexaHuku. lloctymarsl cnenuanbHOM Teopuu
oTHOcuTeNnbHOCTH. [IpocTpaHcTBeHHO-BpeMeHHOM uHTepBal. [IpeobpazoBanus JlopeHma. YcinoBue
NPUYMHHOCTH. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHU U COKPAILIEHUE JIJTUHBI.
OHeprus M HMILYJIbC PEISITUBUCTCKOM yacTHlbl. CBS3b Macchl C JHEPrHEd M HMMILYJIbCOM
PENSATUBACTCKOM 4YacTULBl. ODHEprusi NOKOs. TeXHHYeckue YCTpOHMCTBA U TEXHOJIOTMYECKHE
IIPOLIECCHI:  CIIyTHUKOBBIC IPUEMHUKH, YCKOPUTEIM 3apSDKEHHBIX YacTULl.  YUYEHUYECKHU
JKCIIEPUMEHT, JabopaTopHble paboThl, NpakTHKyM. OrmpenereHre HUMIYJIbCa U DHEPIUU
PENATUBUCTCKUX YacTull (1o poTorpadusiMm TpeKoB 3apsKEHHBIX YaCTUI] B MArHUTHOM TIOJIE).

Paszgen 7. KBantoBas pusuka.

Tema 1. KopnyckynapHuo-6011060il Oyaiusm.

PaBHOBECHOE TeII0BOE M3IIyuyeHHE (U3TyuyeHHe aOCOII0THO YEPHOIo Tena). 3aKOH CMELICHUs
Buna. ['mnoresa [lnanka o kBanTax. @oronsl. DHeprus u uMIryisc potoHa. @otospdext. OnbIThI
A. T'. CroneroBa. 3akonbsl gorodddekra. YpaBHeHue DWHmTeHA s Pportoaddekra. «KpacHas
rpanuna» (Gorodddexra. JlaBnenne cBera (B YACTHOCTH, JaBICHHE CBeTa Ha aOCOIIOTHO
HOIJIOIIAIONIYI0 U a0CONIOTHO OTpakarollyto rnoBepxHocTh). OmnbiTel I1. H. JleObeneBa. BoiaHoBbie
cBoiicTBa yactull. Bonusl ne bpoiins. [nmna BonHbl ne Bpoiins u pa3meps 001acTH JOKaIH3aun
JOBWKyILEeicss dacTuubl. KopnyckylssipHO-BOJHOBOM ayanusM. Jludpaxkiuss 37IeKTpoHOB Ha
kpuctamax. Cremuduka wu3MepeHnid B MuKpomupe. COOTHOIIEHHS HEONpeAeIEHHOCTEH
I'eiizenOepra. TexHuueckue  ycTpOHMCTBA M TEXHOJOTMUYECKHE  IPOLECCHI:  CIEKTPOMETP,
¢dorosnemenT, GOTOAATUHNK, TYHHEIBHBIH MUKPOCKOII, COJTHEYHAst OaTtapest, CBETOAHO/.

Jemoncmpauuu. ®otod3ddexT Ha yCTAaHOBKE C IMHKOBOM TUTacTHHOM. M ccejoBanne 3aK0HOB
BHelHero ¢otodddekra. McciaenoBanue 3aBUCHUMOCTH COMPOTHUBIICHHUS MOJYIPOBOJHUKOB OT
oceeniéuHoctu. Ceeroanona. ComHeunas Oatapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, NPAKMUKYM.
HccnenoBanue poropesucropa.
N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gororddexra.
HccnenoBaHue 3aBUCIMOCTH CHIIBI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @uzuxka amoma.

OnbITEl 1O HWCCIENOBAHMIO CTpoeHusi aroMa. [lmanerapnass monens atoma Pesepdopna.
[Toctynatsl bopa. M3nyuenue u norjiomieHue (GOTOHOB IpU MEPEXOAe aToMa C OJHOIO YPOBHS
SHepruu Ha Ipyroi. Buael crnektpoB. CiekTp ypoBHEN 3HEpruu aroma Bojaopoaa. CIOHTaHHOE U
BBIHYX/ICHHOE n3ilyuyeHue csera. Jlazep. TexHuueckue ycTpolicTBa U TEXHOJIOTMYECKHE TIPOLIECCHI:
CHEKTpaJIbHBIN aHaIu3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu. Mopnens ombiTa Pesepdopna. HabmrogeHue IMHEHUYATHIX CIIEKTPOB.
VYerpoiicTBO U iecTBUE CUETUMKA MOHU3UPYIONTUX YacTULl. Onpe/iesieHue IJTMHbI BOJIHBI J1a3€pHOT0
A3JIy4EHUS.

Yuenuueckuii 3xkcnepumenm, nabopamopmsie padonmul, nPAKMUKYM.

Habmonenue nuHeiiuaToro crnekrpa.
HccnenoBaHue CekTpa pa3peskeHHOr0 aTOMAapHOro BOJIOPOJIa U U3MEpEeHUe NoCTOssHHON Pundepra.



Tema 3. Quzuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxnonnast momens siapa [eiizenOepra—lBanenko. 3apsin sapa. MaccoBoe 4ucio sfpa.
N3otonsl. PagnoakTuBHOCTE. Asb(a-pacnan. DIeKTPOHHBIN U O3UTPOHHBIHN OeTa-pacmaj. ['amma-
M3JIy4yeHHe. 3aKOH paJUOaKTUBHOrO pacrnana. PagmoakTuBHBIE M30TONBI B mpupone. CBoiicTBa
MOHU3UPYIOLIETO U3JIydeHMs. BiusHue paJiuOakTUBHOCTH HA KUBBIC OPraHU3MBbI. ECTeCTBEHHBIN
¢don uznyuenus. [lozumerpus. DHeprus cBsI3U HYKJIOHOB B sifpe. Anepusie cuibl. Jledekt macchl
sanpa. Snepusie peaknun. Jlenenune u cuuTes siaep. AnepHeie peakTophl. [IpodiieMs! yrpaBisieMoro
TEPMOSIAEPHOIO CUHTE3a. ODKOJIOTMYECKUE ACIEKThl Pa3BUTHUS SAEPHOM SHEpPreTUKA. MeTronabl
pPEruCTpallUM YW UCCIECIOBAaHMS JJIEMEHTAPHBIX YacTull. DyHIaMEHTaJbHBIE B3aUMOJCUCTBUS.
bapuonsl, me30Hb1 U nentoHsl. [Ipencrasnenune o CtangapTHol Mojenu. KBapk-riirooHHas MOJEINb
anponoB. ®usuka 3a npenenamu CranmaptHoit monaenu. TémHas marepus v TEMHAs SHEPTHUS.
EnunctBo ¢usnueckoil kapTuHbl Mupa. TexHUYeCKHe YCTPOICTBA U TEXHOJOTUYECKHE MPOIIECCHI:
JO3UMETp, Kamepa BuibcoHa, siIepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-pE30HaHCHasi ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmMuKym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).
HccnenoBanue painoakTUBHOTO (pOHA C MCIOIB30BaHUEM JI03UMETPA.
I/I?,yT-IeHI/IC IIOIJIOIIICHUA 6eTa-‘-IaCTI/III AJIFOMHUHUEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3UKH.

Oranel pa3BuTus acTpoHomuu. [IpukinanHoe U MHPOBO33pEHYECKOE 3HAYEHHUE ACTPOHOMHHU.
[TpruMeHNMOCTD 3aKOHOB (PU3HUKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUYECKIX OOBEKTOB.

Metonpl  acTpoHOMHYECKMX uccieqoBaHuil. COBpEMEHHbIE ONTHYECKUE TEJECKOIIbI,
panuoTeneckonsl, BHeaTMochepHas actpoHomus Bun 3Bé3nHoro HeOa. Co3Be3nus, sipkue 3BE3.bI,
IUTAHETHI, UX BuAUMoe JBrxenue. Conneunas cucrema. Connue. ConHeyHast akTUBHOCTh. MIcTOUHUK
sHeprun CosHua u 3BE37. 3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J[MarpaMMa «CIEKTpajabHBIN
KJIACC — CBETUMOCTbY. 3BE3/1bI INIABHOM MOCIE10BATEIILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY
JUIsL  3BE3 TVIABHOM IIOCJIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbIE
IPEJICTaBICHUS O POUCXOXKICHUH U ABostouny CosHIa U 3BE31. DTanbl )KU3HU 3BE3N. MuteuHblit
[Tyt — nHama [amaktuka. Ilonmoxxenne m nBmxeHne ConHua B ['amaktuke. Tumbl rajgakTHK.
Pannoranaktuku v kBazapsl. UEpHBIE IbIPHI B sipax rajlakTUK. Beenennas. Pacmmpenue BeeneHHOM.
3akoH XaO0ma. Pazberanme ramaktuk. Teopuss bombmioro B3pbiBa. PenmukToBoe wu3mydeHue.
MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnwoenus.

HaGnronenus 3B€31HOr0 HeGa HEBOOPYXKEHHBIM IJ1a30M C HCHOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN NIl ONIPENIeIeHNs] TTOJIOKEHNS HEOECHBIX O0BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3e3nusa CeBepHoro mnosymapuss U spkue 3BE3abl. HaGmioneHust B Teseckon JIyHbI, MJaHeT,
TYMaHHOCTEH U 3BE3AHBIX CKOIUICHHI.

Du3n4ecKuil MPaKTUKYM.

CriocoOb1 M3MepeHust (GU3NUYECKUX BETUYMH C HMCIOJIb30BAaHHMEM aHAJIOTOBBIX M IHU(POBBIX

HN3MCPUTCIIBHBIX HpI/I60pOB N KOMIIBIOTCPHBIX JATYUKOBBIX CUCTCM. AOCONIOTHEIC U OTHOCUTENIHHEIC
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH. OI_[CHKa rpaHuiy HOFpCIlIHOCTCfI.



[IpoBeneHNE KOCBEHHBIX WM3MEPEHHH, MCCICIOBAHUM 3aBHCHUMOCTEH (DM3MYECKUX BEITUYHH,
MPOBEpPKa TPEVIOKCHHBIX THIOTE3 (BBIOOP M3 pabOT, OMHCAHHBIX B TEMATHUYECKUX pa3feiax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TIPAKTUKYM) ).

Oo6o0maronee moBTOpEHNeE.

O06o0011IeHre U CUCTEMATU3aLuUs COJIepKaHUs pa3JesloB Kypca «MexaHukay», «MosekysspHas
¢u3uKa 1 TepMOTMHAMUKAY, «DIIEKTpOAMHAMUKay, «Konebanus u BoiHbD, « OCHOBBI CIIEUATBHOM
TEOPUH OTHOCUTENBHOCTHY», «KBaHTOBas Gpu3nkay, «DJIEMEHTbI ACTPOHOMUU U acTpopu3uKn».Poib
($U3UKHN ¥ aCTPOHOMHH B 3KOHOMHYECKOH, TEXHOJOTHYECKOH, COLMAILHOW M STHUYECKOW cdepax
JeSITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKHM M aCTPOHOMUHU B COBPEMEHHON HAy4HOM KapTHHE
MHUpa, 3HAYCHHWE ONMCATEIIbHOW, CHUCTEeMaTU3UPYIOIIEH, OOBSCHUTENbHOH U MPOrHOCTUYECKON
GyHKUMH Qu3nUecKoil Teopuu, poib (uznueckoil Teopuu B (HOPMHUPOBAHUU IMPEACTABIECHUH O
¢u3nueckoil kapTHHE MHpa, MECTO (PU3MYECKOM KApTHHBI MUpa B OOLIEM psaAy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

MemnpenMeTHHe CBHA3MH.

N3yuenne xypca ¢usuku yriayOnéHHoro ypoBHA B 11 kiacce ocymiecTBisieTcsl ¢ y4&€ToM
COZIEPIKaTEIbHBIX MEKIPEIMETHBIX CBS3CH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHUH, reorpaduu
U TEXHOJIOI'u.

Mescnpeomemnvle  NOHAMUA, C6A3AHHbIE  C  U3YUEHUEM  MeMO0008  HAYYHO20
no3HanuA: SIBICHNUE, HAYYHBIN (aKT, ruIoTe3a, pu3ndeckas BeINIrnHa, 3aK0H, TeOpHsl, Ha0I0IeHue,
9KCIIEPUMEHT, MOJAEIMPOBAHHUE, MOJENb, U3MEPEHUE, MOTPEIIHOCTH MU3MEPEHUH, N3MEpUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHre CUCTeMBbl ypaBHeHHWiI. Tpuronomerpuueckue (GyHKIUU: CHHYC,
KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI M HX IPOEKLIUU
Ha OCHM KOOpJAMHAT, cllo)KeHue BeKTOopoB. [IpousBosaHble 3nemeHTapHbIX (QyHKUMH. Ilpusnaku
000U TPEYTOJIbHUKOB, ONpeeIeHNE TUIOAAN TNIOCKUX GUryp U 00bEMa Tell.

Buonozua: snextpudeckue siBICHUS B XKUBOU MPUPOAE, KoJeOaTebHbIE ABUKEHHS B KHUBOMH
npupoac, OSKOJIOTMYCCKHUE PpPUCKU TIPpU TPOU3SBOJACTBC IBJIICKTPOSIHCPTHHU, OIJICKTPOMArHUTHOC
3arpsI3HEHUE OKPYIKAOIIEH CPENbl, YIbTPa3BYKOBas JMATHOCTUKA B MEIULIMHE, ONITUYECKUE ABIICHUS
B KUBOU ITPUPOJIE.

Xumusa: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTYpPa TBEPABIX TEJI, MEXAHU3MBbI
00pa30oBaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

T'eozpaghua: MarHuTHBIE TONIOCAa 3€MJIM, 3aJI€KM MAarHUTHBIX pyl, (HOTOCHEMKA 3eMHOM
MOBEPXHOCTH, ceficmorpad.

Texnonozua: TIPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JJIEKTPOJBUIraTEllb
SAxobu, reHepaTOp NEPEMEHHOr0 TOKA, WHAYKIMOHHAs Ie4b, JHMHUM DJEKTpolepenad,
ANIEKTPOABHUraTeNb, pajxap, paguoOnpuEéMHHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTPa3ByKOBas IMAarHOCTUKA B TEXHUKE, MPOEKIIMOHHBIH arnapar, BOJIOKOHHAs ONTHKA, COTHEYHAS
Oarapesi, CIIyTHUKOBbIE TPUEMHHKH, JIepHasi SHEpre

3. INTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA ITPOT'PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI



JInuHOCTHBIE pPe3yabTaThl OCBOCHUS y4ueOHOro mnpeamera «Du3nka» MOHKHBI OTpa)xkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOACTBOBAaThCA C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUM,
COOTBETCTBYIOIIUX TPAJAULINOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHUE KU3HECHHOTO
OTIBITA U OMBITA JCITEIILHOCTH B MPOIIECCE peai3allii OCHOBHBIX HAIPABJICHUN BOCHTUTATEIHHOU
JIeSTCIIBHOCTH, B TOM YHCIIC B YACTH:

I'PAKAAHCKOI0 BOCIIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTh TIPAKIAHCKOM MO3UIMM  OOy4yarollerocss Kak AakTUBHOIO M
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

e IPUHATHE TPAIULHMOHHBIX OOLIEUEIOBEUECKUX TI'YMAaHUCTUYECKUX M JE€MOKPaTHUYECKHX
IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpPECAaX TPaKIaHCKOrO OOIIeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yYMEHHE B3aUMOJICHCTBOBATH C COIIMATLHBIMU MHCTUTYTAMH B COOTBETCTBUH C X (DYHKIIHSIMU
Y Ha3HA4YCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM ACATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e Cc(hOPMHUPOBAHHOCTH POCCUMCKOM IPaXkIaHCKON MICHTUYHOCTH, TATPHOTHU3MA;
e IICHHOCTHOE OTHOIICHHE K FOCYIapCTBEHHBIM CHMBOJIAM, IOCTHXKEHUSM POCCUUCKHUX YIEHBIX
B 00J1acTH (DU3UKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,
e  CIOCOOHOCTDH OLIEHHWBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSICH Ha
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YUYEHOIO;
e OCO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHE YCTOWYMBOTO Oy IYILIETO.
3CTETUYECKOIr0 BOCIIUTAHUSA

e OCTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYas 3CTETHUKY HAy4YHOTO TBOPUYECTBA, MPHUCYILIETO
¢buznyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HUHTEpeC K pa3INyuHbIM chepaM NpoecCuoHaTbHOM AeATEIbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ QU3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiei mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI,
e TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa30BaHMIO B 00JacTH (U3MKK Ha
HPOTSKEHUH BCEH JKU3HU.
IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(OpMHPOBAHHOCTH DKOJOTMYECKOW KYJIbTYpbl, OCO3HAaHHE TIJO00AJIBHOIO XapakTepa
HKOJIOTHUECKUX MPObIIeM;
e I[UJJAHMPOBAHUE U OCYIIECTBIICHUE AEHCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE 3HAHUSA LIEJIEH
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;
e pacIIMpEeHHE ONbITa IeATEIbHOCTH KOJOTUYECKON HAPaBIE€HHOCTH HAa OCHOBE UMEIOIINXCS
3HaHUH 10 PU3MKe.
LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e c(hOPMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
buznyeckoil HayKu;

e OCO3HaHHME IIEHHOCTH HAyYHOU NEATENIbHOCTH, TOTOBHOCTh B IpoOLecce M3y4eHHs (U3MKU
OCYIIECTBIISITh TPOCKTHYI0 W HCCIEIOBATEIBCKYIO JIEATEIILHOCTh WHAMBHIYaTbHO U B
rpymnre.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh MpoOieMy, paccMaTpuBaTh €
BCECTOPOHHE;

OIPENEIATh eI AEATEIBHOCTH, 3a1aBaTh [1ApaMeTPbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMaTPUBAEMBbIX (PU3UUYECKUX SIBICHUSX;
pa3palaThIBaTh IJIaH PELICHUs TPOOIEMBI C YUETOM aHAIN3a UMEIOILNXCS MAaTEpUAIbHBIX U
HEMaTEepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MOCIEACTBUN ACATEIbHOCTH;

KOOPJAMHUPOBaTb M BBIIOJIHATH padOTy B YCIOBUSAX pEAIbHOIO, BUPTYAJIBHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble nccienoBareLbcKue JeliCTBUSA.

BJIQ/IeTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMHU MOHATHAMH U METOJaMHU (PU3UYECKOM
HAYKU;

BJIa/IETh HABBIKAMHU Y4€OHO-UCCIIEOBATEIbCKON M MPOEKTHOW AESITENbHOCTH B OOJACTH
($U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOWCKY METOJOB pEIICHUS
3aja4 (pU3NIECKOro COoIepIKaHUs, TPUMEHEHUIO Pa3IMUYHbIX METOJIOB MO3HAHUS;

BIIAJICTh BHJIAMH JCSITEIHHOCTH TO TOJYYCHUIO HOBOTO 3HAHUS, €r0 WHTEPIpPETALNH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4E€OHBIX CUTyallUsiX, B TOM 4YHCIE MPH
CO3/JaHUU Y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH,

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTYaJIHM3UPOBATh 33/1a4y, BbIIBUTATh THIIOTE3Y
e€ pelleHus, HaXOAUTh apTYMEHTHI I JOKa3aTelIbCTBAa CBOUX YTBEPKIEHUMU, 3a/1aBaTh
napaMmeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH MOJYUCHHBIC B XOJI€ PEIICHUS 3aa4H PE3yIbTaThl, KPUTUUECKU OIICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIIbHON JCATEIHHOCTH, B TOM
qrclie MPU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUUECKYIO 00IACTh KU3HEACSITENbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBBIKAMM MNOJy4eHUS HHOpManuu (U3NYECKOTO COAEPKAHMUS U3 MCTOYHHMKOB
pa3HBIX THIIOB, CaMOCTOSATEIIBHO OCYLIECTBIATH IIOMCK, aHAJIW3, CHUCTEMATU3aLUI0 H
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHbIX BUAOB U (OPM IPE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

HCIIOJIb30BaTh CPE/ICTBA MH()OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B pELICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 3aja4y ¢ coOIr0ieHneM TpeOoBaHUH
SPrOHOMHUKH, TEXHHMKH O€30MaCHOCTH, THUTUEHBl, PECypcocOepeKeHUs], MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COMIEPIKAHUS B Pa3IMUHbIX hopMaTax ¢ y4ETOM Ha3HAYCHHS
uHpOpPMALlUK U 1IeNIeBOH ayAUTOPUH, BHIOMpas ONTHUMAJIbHYI (OpMY MpeICTaBICHHUS U
BHU3yAJIN3aLUN.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



OCYILECTBIIAThH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH 1€ATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHMS C MCIIOIb30BAHUEM SI3BIKOBBIX CPE/CTB;
MOHUMATh U MCTIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHON ¥ MHIUBUAYaJIbHON paboTHI;
BbIOMpPATh TEMAaTUKy W METOABI COBMECTHBIX IEHCTBUI C ydu€TOM OOIIMX HMHTEPECOB MU
BO3MOYKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHHUMATB 1I€JI1 COBMECTHOM JESTEIbHOCTH, OPTaHU30BbIBAaTh U KOOPAUHUPOBATH JCHCTBUS
10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JIEWCTBUH, PACIPENENATh POIU C y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pPabOTHI;

OLCHUBATHb Ka4CCTBO CBOCTO BKJIaAa U KAXKIOTI0 YHYaCTHUKA KOMaH/bl B O6H_II/II71 pe3yiabTart 110
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IIPOCKTHI, OLCHUBATH HACHU C IMO3WULIUMHA HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBJIATH MO3UTUBHOC CTPATCINYCCKOC IMTOBECACHUEC B PA3JIMYHBIX CUTYyallUsdX, IIPOABJIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENBHYIO NESATEIBHOCTh B 00JaCTH (U3MKH U
ACTPOHOMHH, BBISIBJISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSTENIbHO COCTaBJIATh IUIAH PELICHUs PACUETHBIX M KAayeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKONM pabOThl C Y4€TOM UMEIOIIUXCA PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEU M MPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalHSIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELICHHUE;

OIICHUBATDH NMPUOOPETEHHBIH OIIBIT;

croco0cTBOBaThH (POPMUPOBAHUIO U MPOSIBICHUIO PYAULIUN B 00JIACTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HABBIKAMU TO3HABATEIbHON pedieKcuu Kak OCO3HaHMs COBEpIIAEMbIX ACUCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

MCIIOJIb30BaTh MPUEMBI peIeKCHH JIUIS OLIEHKH CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS T10 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;
NpUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IPU aHAIU3€E PE3YNIBTATOB JIEATEIBHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B nporecce qoctuxkeHus! IMYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTPaMMBI 110 (pU3UKE [T YPOBHS
cpeaHero o0Iero o0pa3oBaHus y 00Y4arOUMXCsl COBEPIICHCTBYETCS AMOLMOHAIBHBIM HHTEIUIEKT,
npenoararoiuii ¢OpMUPOBAHHOCTD:

CaMOCO3HAHHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHHMATH CBOE DMOIIMOHAILHOE COCTOSHHE,
BUJICTh HAMPABICHUS Pa3BUTHs COOCTBEHHOW dMOIMOHAIBLHON Cdepbl, ObITh YBEPECHHBIM B
ceoe;

CaMOpPETYJIHPOBAHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH
3a CBOE IIOBEJACHUC, CHOCO6HOCTB aHaHTI/IPOBaTI)CSI K OMOIIMOHAJIBHBIM HW3MCHCHHUAM H
MPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTpPeMJICHHE K JIOCTMDKCHUIO IEJd W YCIEXy,
ONTUMM3M, UHUITMATUBHOCTh, YMEHHUE JICWCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;



e OMIIATUH, BKJIOYAIOMIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHX,
YYUTBIBATh €r0 TIPU OCYHIECTBICHUM OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO U
COTIEPEXKUBAHUIO;

e COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIUX CIIOCOOHOCTH BBICTPAMBATH OTHOLICHUS C JAPYTHMHU
JIOJIbMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3periaTb KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 Knacce npeAMETHBIE pe3yNbTaTbl Ha YIIIYOJEHHOM YpPOBHE JOJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

e IIOHMMATbh POJb (PU3MKHU B IKOHOMHUYECKOMN, TEXHOJIOTUYECKOH, IKOJIOTUYECKOM, COLMaIbHON
U ITUYECKOH cdepax NesITeIbHOCTH YEJIOBEKa, pOJb M MECTO (PU3MKH B COBPEMEHHOH
Hay4YHOI KapTHHE MHpa, 3HAYEHUE ONMCATEIbHOW, CUCTEMATU3UPYIOLIEH, 00BICHUTEIbHON
U TIPOTHOCTHYECKON (YHKUUH (Ppru3nyeckoil TeOpUH — MEXAHUKH, MOJEKYISIpPHOU (U3UKU U
TEPMOJIMHAMUKH, pOJIb (PU3NYECKON TEOPUU B POPMUPOBAHUY IPEACTABICHUHN O PU3NUECKOM
KapTUHE MUPAa;

e pa3InYaTh YCIOBHMSI INPUMEHHUMOCTH MoOfeNel (U3NYeCKUX TeJl M MPOLECCOB (SIBICHHM):
MHepLMajgbHas cucTtemMa oOTcuéra, aOCONIOTHO TBEPAOE TEIO, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE [JBH)KEHHE, CBOOOJHOE MajJeHue, abCONIOTHO ympyras aedopmarius,
a0COJIIOTHO YIpyroe W abCONIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENU rasa, >KMJIKOCTH U
TBEPAOro (KPUCTAINIMYECKOr0) Tejla, WJealbHBbIH TIa3, TOYEYHBIM 3apsi, OJHOPOJIHOE
AIEKTPUYECKOE TOJIE;

e pa3inyarh ycjaoBUs (IpaHUIbI, 00JIACTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHUMATh
BCeOOmMi XxapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAHMYCHHOCTb HCIOJIB30BAHUS
YACTHBIX 3aKOHOB;

e AHaJIM3UPOBATH U OOBACHATH MEXAHUYECKHE IPOLIECCHl U SIBJIEHUS, UCIOJb3ys OCHOBHbIE
MOJIOKEHUS U 3aKOHBl MEXAHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOI'O JABMXKEHHS, (hOPMYJIbI
KMHEMaTUKU PaBHOYCKOPEHHOI'O ABM)KEHHUA, NpeoOpazoBaHus [‘anuies nias CKOpPOCTH U
nepeMenieHms, 3akoHbl Hpl0TOHA, MPUHIUMI OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAaHEHUS! UMITyJIbCa U MEXaHUYECKOW SHEPTUH, CBSI3b pabOThI CUJIBI C
W3MEHEHHEM MEXaHWYECKON DHEPrHM, YCIOBUS PABHOBECHS TBEPIOrO TeENa), MPU 3TOM
HCIIOJIB30BaTh MAaTEMaTHYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bIBaTh YCJIOBHUS NMPUMEHUMOCTH
¢u3nyeckux 3aKOHOB: MpeoOpa3oBanuil ["anunes, BTOporo u TpeThero 3akoHoB HeioTOHA,
3aKOHOB COXPAHEHUs UMITYJIbCa U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTECHMS;

e AHAJIM3UPOBAaTh U OOBACHATH TEMJIOBbIE NPOLECCHl M SBJIEHUS, HCIONb3YysSd OCHOBHBIE
nosiockeHnss MKT 1 3aKkoHbI MOJEKyIpHONH (U3UKK U TEPMOJAMHAMUKH (CBS3b JaBJICHUS
UICANBHOTO Tra3a CcO CpEelNHEH KWUHETHYECKOW DSHEpPrued TEIUIOBOrO MABW)XKECHHS U
KOHIIGHTpAllel €ro MOJIEKYJ, CBA3b TEMIIEpaTyphbl BEIIECTBA CO CPEAHEN KMHETHYECKOU
DHEPrUe€il TEMJIOBOIO JBMXKEHMSI €r0 YacTHUIl, CBs3b JaBJICHHUA WJICAIBHOTO Ta3a C
KOHIIEHTpAllUe MOJIEKYJl W €ro TeMIleparypoil, ypaBHeHne MeHneneeBa—Kianenpona,
NEPBBI 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHUS SHEPrHM B TEIJIOBBIX Mpolieccax), Ipu
9TOM HCIOJb30BAaTh MAaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIIOBUSA
IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—Knanelipona,

e  AHAJIM3UPOBATH U OOBSICHATH AIEKTPUUECKHUE SBJICHUS, UCIIOJIb3YsSd OCHOBHBIE MOJOXKEHUS U
3aKOHBI AJIEKTPOAMHAMHUKHU (3aKOH COXpaHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kynona,
MOTEHIUAIBHOCTh AJIEKTPOCTATUYECKOIO TOJISA, MPHUHIMII CYNEPHO3UIHMH AIEKTPUIECKUX
I0JIEH, TIPY 3TOM YKa3bIBasl YCIOBHs IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke NpakTUYeCKH
BAJKHBIE COOTHOLIEHUS: 3aKOHbI OMa JuIsl ydacTKa LEeNu U Ui 3aMKHYTOM 3JIEKTPUYECKOU
nenw, 3akoH /Dxoyns—Jlenua, npasuna Kupxroda, 3akonst dapajest 11 2JI€KTPOIN3a);

e ONUCHIBaTh (UNYECKHE IMPOLECChl M SBIEHUS, HCIOJb3YysS BEJIMYMHBI IEepeMEIleHUe,
CKOPOCTb, YCKOPEHME, HUMIIYJbC TE€la M CHUCTEMBbI TEJ, CHJIA, MOMEHT CHWJbI, JABIICHUE,
NOTEHLMAIbHAsl SHEPrusi, KHHETHUECKas SHEprus, MeXaHWueckas SHeprus, padboTa CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHjla TSKECTH, CWJIAa YIPYrocTH, CHJIA TPEHUS,



MOIIIHOCTb, DHEPTUs B3aMMOJICHCTBHS Tela ¢ 3eMii€id BOJIW3H €€ TOBEPXHOCTH, dHEPTHUS
ynpyroi aedopManui NpyXHHbBI, KOJHMYECTBO TEIUIOTHI, aOCONIIOTHAS TeMIlepaTypa Tena,
paboTa B TepMOJAMHAMUKE, BHYTPEHHSISI SHEPTUSl UJEAIbHOI0 OJHOATOMHOIO rasa, pabora
UJCABHOTO Ta3a, OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanbHOro TEmioBOro
JIBUTATENs; 3JIEKTPUYECKOE MOJIe, HANPSKEHHOCTh 3JIEKTPUUYECKOIO MOJIsA, HAIPSHKEHHOCTD
10JI1 TOUYEYHOI'O 3apsja WIN 3apsHKEHHOIO 11apa B BaKyyMe€ U B JUAJIEKTPUKE, NOTEHLUAI
3JIEKTPOCTATHYECKOrO MOJIs, PA3HOCTh MOTEHLUUATIOB, IEKTPOABMXKYIIAs CUJIa, CUJIa TOKa,
HAIpsDKEHUE, MOIIHOCTh TOKAa, JJIEKTpUYecKas EMKOCTb IUIOCKOTO KOHJAEHCATopa,
CONPOTUBIICHHE Yy4yacTKa LENH C IOCIEN0BAaTEIbHbBIM M MapajuIeJbHbIM COEJUHEHUEM
PE3UCTOPOB, SHEPTUs AIEKTPUUECKOTO I10JII KOHIEHCATOPA;

OOBSACHATH OCOOEGHHOCTH MPOTEKaHHsS (PU3MUECKUX SBIICHUN: MEXaHMYECKOEe JBIKEHUE,
TEIUIOBOE JBM)KEHUE YaCTHI] BEIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE IBM)KEHUE,
mubdy3us, ucnapeHue, KWUMEHUWE U KOHJACHCAllWs, IUIABICHHE W KpUCTAJIU3alus,
HAIPaBJIEHHOCTh TEIJIONEPENaut, dJIEKTPU3ALUS Tell, SKBUIIOTEHIIMATILHOCTD IOBEPXHOCTH
3apsYKEHHOIO MTPOBOIHUKA;

NPOBOJIUTH HCCIENIOBAaHUE 3aBHCHUMOCTU OJHOM (U3MYECKON BENWYMHBI OT JPYrod ¢
MCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH
pe3yJIbTAThI MOJTYYEHHON 3aBHCUMOCTH (DPM3MYECKHX BEIMYUH B BUIE TPaUKOB ¢ yd&€ToM
a0COTIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, AeTaTh BHIBOABI IO PE3yJbTaTaM HCCIIEI0BaHUS;
IIPOBOAMTH KOCBEHHbIE U3MEPEHMS PUZNUECKUX BEJINYNH, IIPU STOM BBIOMPATh ONTUMAJIbHBIN
METOJI MU3MEPEHUs, OIEHUBATh a0COJIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTU MPSMBIX U
KOCBEHHBIX U3MEPEHHUN;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHOM TUIOTE3bl: IJIaHUPOBATH SKCIEPUMEHT,
coOuparb HKCHEPUMEHTAIbHYIO YCTAHOBKY, AHAJIW3HPOBATh IOJIyYEHHBIE DPE3yJbTaTbl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TMITOTE3bI;

coOiroaaTh npaBuia 6€30MacHOro Tpy/ia pu NPOBEACHUH UCCIEA0BAHNUN B paMKaX y4eOHOro
JKCIIEPUMEHTA, MPAKTHUKyMa U Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM ACSITENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

peliaTh pacuéTHhIC 3a/1a4U C SBHO 33JJaHHOM M HESIBHO 3a/1aHHOM (DU3NYECKON MOJIENbIO: Ha
OCHOBaHWHW aHAJIM3a YCJIIOBUS OOOCHOBBIBATH BBIOOpP (DM3MUECKON MOJENN, OTBEYAIOIICH
TpeOOBaHUSM 3a/1ayl, MPUMEHSTh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIATHI
(Gu3NYeCKUX TEOpUl NpU MCIONb30BAaHUM MaTEMAaTUYECKUX METOJOB PpELICHMs 3ajad,
MPOBOJIUTH PACUYEThl HA OCHOBAaHWU HMMEIOLIMXCS JAHHBIX, aHAIM3UPOBATh PE3YJIbTATHl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM MOJIyYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/1auu, TpeOyrolie NIPUMEHEHNs 3HaHUH 13 pa3HbIX Pa3/ieNioB Kypca
(bu3KKY, a TaK)KE UHTETpallMy 3HAaHUHM U3 APYTUX NMPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA:
BBICTPAauBaTh JIOTUYECKYIO LENOUYKY paACCYXIACHMM C ONOpOM Ha HW3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUecKUe sSBICHUS;

UCIMOJIb30BaTh TEOPETUYECKHE 3HAHMS A OOBSICHEHUS OCHOBHBIX IMPHUHLUIIOB pPabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIaJa POCCHUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHaAJTM3UPOBaTh U OLIEHUBATh IOCIEACTBUS OBITOBOW M MPOU3BOJCTBEHHOW IESTEIbHOCTU
YeJloBeKa, CBSI3aHHOW C (U3MYECKMMH MpoleccaMu, C TMO3ULUUNH  3KOJIOTMYECKON
0€30I1aCHOCTH, MPEJCTABICHUN O pallMOHAILHOM MIPUPOJIONIOIB30BAHNH, a TAKKE Pa3yMHOM
WCIOJb30BAHUM JOCTHMKEHUM HAyKM W TEXHOJOTMH [JIs JAJIbHEHIIEro pa3BUTHUA
4eJI0BEYECKOro 00IECTBa;

NPUMEHSTh pa3jlyHble CrocoObl paboThl ¢ MHGpopManuend (U3MYECKOTO COAEpMKaHHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TE€XHOJIOTHH, MPU 3TOM HCIOJIB30BAThH
COBpEMEHHbIe MH(POPMAIIMOHHbIE TEXHOJIOTUU JUIsl TIOUCKA, NMEePepadOTKU U MPEIbsIBICHUS
yueOHOM U HayYyHO-TIOMYISpPHONH WHGOpPMAIUK, CTPYKTYPUPOBAHUS U HWHTEpPIpETAIUU
uH(pOpMallMK, TOJYYEHHON W3 pa3iMYHbIX MCTOYHHUKOB, KPUTHUYECKH aHaJIU3UpPOBATh
NoJy4aeMyro MH(OpMaIMIo U OLIEHWBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS
3HAaHUH, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIUK;

IPOSIBJIATH OPraHU3allMOHHbIE M TTO3HABATENIbHBIE YMEHHSI CAMOCTOSTEIEHOTO IPHOOpETeHHUS
HOBBIX 3HAHMI B Mpoliecce BHIMOIHEHUS MPOEKTHBIX U y4EeOHO-UCCIIEI0BATENBCKUX padoT;



e paboTaTh B TPYMIE C UCMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH, MIIAHUPOBATh PadbOTy
TPYNNbL, PAHOHAIBHO pACIpeNeNsaTh JACATeNbHOCTh B HECTAHJAPTHBIX CHTYaIlHsX,
aJICKBaTHO OIICHWBATh BKJIAJI KaXKIOTO U3 YIYaCTHUKOB I'PYIIIEI B PEIICHUE pacCMaTpUBaeMON
po0IeMBbl;

e TPOSBISITH MOTHBAILMIO K OyayIed mpodecCHOHATbHON AeSITeIBbHOCTH 110 CTIEIUAITBHOCTSIM
(UBUKO-TEXHUYECKOTO MPOQIIIS.

K konny oOyuenusi B 11 knacce mpeIMETHbIE PE3yNbTaThl Ha YIIIyOJEHHOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

e TOHMMATh POJb (PU3UKH B IKOHOMUYECKOH, TEXHOJIOTHYECKOMW, COIUATBHOW M ITHYECKON
cdepax IesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHON HAy4YHOU KapTHHE
MUDA, POJIb ACTPOHOMHUU B IIPAKTUYECKON NEATEIbHOCTH YEJIOBEKA U JAJIBHEUIIEM Hay4HO-
TEXHUYECKOM pa3BUTHH, 3HAUEHUE ONMHMCATEIBbHOW, CHCTEMATU3UPYIOLIeH, 00BSICHUTEIIbHON
U IPOTHOCTUYECKOM (QYHKUUI (PU3MUECKOW TEOpHUM — 3JIEKTPOAMHAMHUKH, CIEHUAIbHON
TEOPHH OTHOCUTEIBHOCTH, KBAHTOBOM (DM3UKHU, PoIib (prusnyeckoil Teopur B GopMUpOBaHUH
npecTaBiIeHuit 0 (PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00ILEM
PSALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJE;

e pa3inYaTh YCIOBHMS HPUMEHHUMOCTH Mojeneill (U3MYecKHX Tel M IpOLeccoB (SIBJIECHUN):
OJIHOPOJHOE AIEKTPUUYECKOE U OJHOPOJIHOE MArHUTHOE IOJIsl, TapMOHUYECKUE KoseOaHus,
MaTEMaTUYECKUH MAasTHUK, WACaJIbHBIA IPYKMHHBIA MAasATHUK, FapMOHUYECKHE BOJIHBI,
UJeaNbHBIA KOJIeOATENbHBIM KOHTYpP, TOHKAasl JIMH3a, MOJIEJICH aToMa, aTOMHOTO siapa U
KBaHTOBOM MOJIE/IN CBETA,

e pa3nnyarh ycinoBHA (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHUMATh
BceoOImuMi XxapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTb HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSCHATH DSJICKTPOMATHUTHBIE NPOLIECCHl U SIBJIEHUS, HCIONb3Ys
OCHOBHBIE TIOJIO)KEHUSI U  3aKOHBl JJEKTPOJAMHAMUKM M  CHEHHUAIBHOM  TEOpHH
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHMs 3JIEKTPUYECKOro 3apsja, cuia Ammepa, cuia
JlopeH1ia, 3aK0H 37I€KTPOMArHUTHON MHAYKIIMH, 1ipaBuiio Jlenna, csa3p DJIC camouHiyKuuu
B DJJIEMEHTE DJIEKTPUYECKOM LENU CO CKOPOCTbIO M3MEHEHHs CHJIbl TOKA, ITOCTYJIAThI
CIEIUATLHON TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);

e AHAJIM3MPOBAaTh M OOBACHATH KBAHTOBBIE MPOLIECCHl U SIBJICHUS, UCIONbB3YS IOJOKEHHUS
KBaHTOBOM (u3uku (ypaBHeHue OWHIITeHHa a1 Qoroaddexra, MepBbId U BTOPOH
noctynarel bopa, HpuHIMI COOTHOIIEHUS HeomnpeaenéHHocTel [eifsenOepra, 3aKOHBI
COXPAHEHHUs 3apsAI0OBOIO M MAacCOBOTO YHCEN M JHEPIHMM B SJCPHBIX PEAKLIMIX, 3aKOH
PaMOaKTUBHOTO pacraja);

e ONUCHIBATHh (PU3MUYECKHE MPOIECCHl U SIBJICHMS, UCIOJB3Ysl BEIWYHHBI: HANPSKEHHOCTH
AIIEKTPUYECKOTO MO, MOTEHIHUAI 3JIEKTPOCTATUUECKOTO IOJIA, Pa3HOCTh IOTEHIMAJIOB,
AIIEKTPOJBIIKYILAS CUJIA, MHAYKIIMS MarHUTHOTO MOJIsS, MarHUTHBIN MOTOK, cujia AMIiepa,
WHAYKTUBHOCTb, D3JEKTPOABMKYIIAs CHUJAa CAMOUHIYKIMH, JHEPrHUsl MAarHUTHOTO IIOJIA
IPOBOJAHMKA C TOKOM, PEISITUBUCTCKUI HUMIYJIbC, IOJHAs HHEPrusi, HHEPrusl IOKOs
CBOOOJTHON YaCTHUIIbI, SHEPTHSI U UMIYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsi AApa, SHEPTus
CBSI3U S11pa;

e OOBSACHATH OCOOCHHOCTHU MPOTEKaHUs (PU3UUECKUX SIBICHUH: 3JIEKTPOMAarHUTHAs WHAYKIMS,
CAaMOMHJIYKIUS, PE30HAHC, WHTEepPEpeHLUs BOJH, AUPPAKIUSA, IUCHEPCUs, IOJIHOE
BHYTpPEHHEE OTpaxeHue, ¢orodnekTpuueckuil >pdext (hotorddext), anppa- u Oera-
pacmajibl saep, TaMMa-u3iydeHue sjep, Gpusndeckre MpUHLUIBI CIIEKTPAIIbHOTO aHallu3a U
paboThI Na3epa;

e  ONpENeNITh HAllPaBJI€HWE UHAYKIIMU MarHUTHOTO IOJIS TPOBOJAHKUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

e CTpPOUTH M300pakeHHe, CO3aBaEMOE TUIOCKUM 3€pKaloM, TOHKOH JIMH30M, U PacCUUTHIBATh
€ro XapaKTEPUCTUKH;



MIPUMEHSATH OCHOBOTIOJIATAIOIINE AaCTPOHOMUYECKHE TTOHSATHUS, TCOPUU U 3aKOHBI JJIs aHATN3a
U 00bsicCHEeHUsT (PU3MYECKHUX MPOLIECCOB, MPOUCXOA[IINX B 3BE3IaX, B 3BE3AHBIX CHCTEMaX, B
MEXTaJIaKTHIECKOM Cpefie; IBMKEHUS HEOSCHBIX TeJ, SBOJIIONNH 3BE3/ 1 BeenenHoi;
MIPOBOANTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKHUX BEJTMYUH C UCTIOIB30BAHUEM TIPSIMBIX
W3MEPEHHM, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YIbTAThI MOJYICHHOU
3aBUCHUMOCTHU (PU3UYECKUX BEIMYUH B BUJIE IPA(QUKOB C YIETOM a0COTIOTHBIX MOTPEITHOCTEH
W3MEPEHHH, JIeJIaTh BEIBOJIBI 110 pe3yiibTaTaM MCCIICIOBAHMS;

MIPOBOINTH KOCBCHHBIE U3MEPECHHSI GPU3NUYECKUX BEIIMYNH, TIPU STOM BBIOMPATH ONTHMAIBHBIH
METOJI W3MEPEHHMS, OICHUBATh AOCOJIOTHBICE M OTHOCHTEIIbHBIC MOTPEIIHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPEHHUH;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEUIOKEHHON THUIIOTE3bl: IJIAHUPOBATHh SKCIICPUMEHT,
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH IOJYUYEHHBIC PE3yJbTaThl U
JienaTh BBIBOJI O CTATyCe MPEAJIOKEHHON TUITOTE3bI;

ONUCHIBATh METO/IbI TIOJIYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

co0Jro1aTh paBmuIIa 6€30MacHOro TpyAa IPH IPOBEICHUH UCCIICIOBAHUN B paMKax y4eOHOTO
OKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIEeIOBATEIILCKOW U MPOCKTHON JEATEIHHOCTH C
WCITOJIb30BAaHUEM U3MEPHUTEIIbHBIX YCTPOUCTB | JIAOOPATOPHOTO 000PYAOBAHUS;

peliaTh pacuéTHBIC 3a/1a4U C SBHO 33JJaHHOW M HESIBHO 33/IaHHOM (PU3MYECKON MOJIENBIO: Ha
OCHOBaHWU aHAJIW3a YCJIOBHS BBIOMpATh (U3MYECKUE MOJIEIH, OTBEYAIONINE TPeOOBAHUAM
3a/1a49¥, MPUMEHSAITEH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TMOCTYJIaThl (PHU3UIECKUX TCOPHIA
IIPU WCIIOJIb30BAaHUHM MAaTeMaTHYECKUX METOJIOB pELISHUs 3ajad, MPOBOAUTH Pacd€éThl Ha
OCHOBaHUU HMMEIOIIUXCS JAHHBIX, aHAIU3UPOBATH PE3YJIBTATHl U KOPPEKTUPOBATH METOJIBI
pelieHus ¢ y4ETOM MOMyUYEHHBIX Pe3yIbTaTOB;

pemaTh Ka4eCTBEHHBIE 3a1a4d, TPeOYIOIIe MPUMEHEHHS 3HaHUI U3 Pa3HbIX Pa3/esioB Kypca
bu3KKY, a Tak)Ke HHTETpallMK 3HAHUM U3 APYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA:
BBICTPAMBATh JIOTMYECKYIO IIETIOYKY PACCYXIACHUH C OMOpOMl Ha HW3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUCCKHUE SBICHUS;

UCIIOJIb30BaTh TEOPETUUYCCKUE 3HAHHS ISl OOBSCHEHUS OCHOBHBIX IPHHIIMIIOB Pa0OTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJUTH MPUMEPHI BKJIaJla POCCHHCKUX W 3apYOCIKHBIX YUYEHBIX-(DU3HKOB B Pa3BUTHE
HAyKH, B 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJOTHUH;
aHAJIM3UPOBATh W OIEHUBATH IMOCJECACTBUS OBITOBOM M MPOM3BOJCTBEHHON IESATEIHLHOCTH
YeJIOBeKa, CBSI3aHHOM C (U3WYECKMMM TIPOIECCAaMM, C TIO3UIUH  DKOJIOTHYECKOM
0€30MacHOCTH, PEJICTABIICHUN O PAIlMOHAIIBHOM MPUPOJIONOJIb30BAHUH, & TAKIKE Pa3yMHOM
WCIIOJIb30BAHUM JIOCTM)KEHUM HAyKM W TEXHOJOTMH JUIsl JaJbHEMIIEero pa3BUTHUSA
YeJI0BEYECKOr0 OOIIECTBA;

MPUMEHSTh pa3jMYHbIe CIOCOOBl paboThl ¢ WHpOpMalueld (U3UUECKOTO COIECpXKAHHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHM, MPU 3TOM HCIOIh30BaATh
COBpeMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHU ISl TIOMCKA, epepabOTKU U MpeabsBICHUS
y4eOHOM W HAay4YHO-TIOMYJSAPHON WHMOpPMAIUMU, CTPYKTYPUPOBAHHS U HWHTEPIpPETAINH
uH(pOpMaIlMK, TOJYYCHHON W3 pa3iMYHbIX MCTOYHUKOB, KPUTHUYECKU aHAIMU3UPOBATH
MoJIydaeMyr0 WH(OpPMAII0O U OIEHUBATh €€ JTOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOITUXCS
3HAHMI, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHHUKA UH(DOPMALINY;

MIPOSIBJISITH OPTAaHU3AIMOHHBIC U IO3HABATEIFHBIE YMEHHS CAMOCTOSTEILHOTO MPUOOPETEHUS
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MMPOCKTHHIX U y4eOHO-UCCIIEIOBATENLCKUX padoT;
paboTtath B TPYIIE ¢ UCTIOTHEHUEM Pa3JIMYHBIX COIMATBHBIX POJICH, MIIAHUPOBATh PaboOTy
TPYIIBI, PAMOHAIIBHO pacHpenessaTh JEATeIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX,
aJICKBaTHO OIICHUBATh BKJIA]T KAYKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIIEHUE pacCMaTpUBAeMOM
po0IeMbl;

MPOSIBIISATH MOTHUBAIIMIO K OyyIIer mpodecCHOHAIBHON IS TEIBHOCTH 0 CIICIHATIBHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.



4. TEMATUYECKOE IIJTAHUPOBAHUE

No | HaumMeHOoBaHUE pa3/iesioB KonnuectBo yacos OnexTpoHHbIe (UU(POBHIE)
TEM IPOTPaMMBbI Bcero | Konrponsabie | [Tpaktiuueckne | 00pa3oBaTebHbIE PECYPCHI
paboThI paboTHI
1 |Pasgen 1. HAYYHBIH | 4
METO/J, INO3HAHUA
INPUPOAbI
1.1 | HayuHbI#t metoz | 4 Bubnunoreka LIOK
MO3HAHUSA IPUPO/IbI https://m.edsoo.ru/7f41bf72
2 Paspen 2. MEXAHUKA 51
2.1 | KunemaTuka 15 1 Bubavoteka LLOK
https://m.edsoo.ru/7f41bf72
2.2 | luHaMHKa 17 1 BubavoTteka LIOK
https://m.edsoo.ru/7f41bf72
2.3 | CraTuka TBEpAoOro Tesa |5 Bubnvoteka LLOK
https://m.edsoo.ru/7f41bf72
2.4 | 3akoHbI coxpaHeHusi B | 12 1 Bubnnorteka LOK
MexaHUKe https://m.edsoo.ru/7f41bf72
2.5 | CraproBas quarHoctuka |1 1
2.6 | KonTpoJsibHass pa6oTa 3a |1 1
1 nosnyrogue
3 Pasaen 3.148
MOJIEKYJIAPHAA
dU3UKA 151
TEPMOJWHAMHUKA
3.1 | OcoBer 20 ! Bubnunorteka LLOK
MOJIEKyIADHOKMHETHHEC https://m.edsoo.ru/7f41bf72
KO TeopuH
3.2 | ArperaTtHble cocTosiHus | 10 EvBnvoTeRa LIOK
BEILECTBA. Pasosele https://m.edsoo.ru/7f41bf72
nepexo/ibl
3.3 | Tepmoaunamuka.Temsio | 17 Bubnvoteka LLOK
ble MalllUHbI https://m.edsoo.ru/7f41bf72
3.4 | KontpoJsibHast pabota 1o | 1 1
TeMe:  "MoJieKkynsipHas
¢usuka. TepMmoaHaMUKa
4 Pa3aen4. 47
JJIEKTPOAVUHAMUKA
4.1 | dneKTpUUYecKoe moJjie 20 BubavoTteka LLOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSTHHBIN 21 1 2 Bubnunorteka LLOK
3JIEKTPUYECKHUH TOK https://m.edsoo.ru/7f41bf72
43 | Toku B  pas3/IMyHBIX | 6 BubanoTteka LIOK
cpenax https://m.edsoo.ru/7f41bf72
5 Pasaen 5.110
®U3NYECKUH
INPAKTUKYM
5.1 | dusuyeckuii npaktukym | 10 10
6 [IpomexyTo4yHas 1 1
KOHTpOJIbHAsl paboTa
7 Pe3epBHOe BpeMs 9
OBIIEE  KOJIMYECTBO | 170 6 15
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11 KJIACC

KosinyecTBO YacoB
Ne n/n HavmMmeHOBaHMe pa3/esioB U TeM KonTpo | Ilpaktu | 3yekTpoHHble (LUPPOBLIE)
IporpaMMbl Bcero JIbHbIE | 4Yeckue | 0OpasoBaTeJibHbIE PECYPCHI
paboThl | paboThI
Paszpgen 1. JIEKTPOAUHAMHUKA
1.1 MarHuTHOe noJie 14
JJIeKTPOMarHMTHasA UHAYKL A 13 1 https://m.edsoo.ru/7f41bf72
Paszpen 2. KOJIEBAHUA U BOJIHbI
2.1 MexaHU4YecKUue KoJiebaHUud 10 https://m.edsoo.ru/7f41bf72
2.2 JJIeKTpOMarHUTHbIE KoJebaHus 15 https://m.edsoo.ru/7f41bf72
MexaHHYeCcKUe U https://m.edsoo.ru/7f41bf72
23 3JIEKTPOMArHUTHbIE BOJIHbI 10
2.4 OnTuka 25 1 https://m.edsoo.ru/7f41bf72
Pasges 3. OCHOBBI CIIELIMA/IbHOY TEOPUU OTHOCUTE/JIbHOCTH
3.1 Ocnosrl CTO 5 ‘
Pa3gen 4. KBAHTOBAA ®HU3UKA
41 KopnycKy/nsipHO-BOJTHOBOU 15 https://m.edsoo.ru/7f41bf72
JlyaJIi3mM
4.2 dusuka aToma 5 https://m.edsoo.ru/7f41bf72
43 dusrka aTOMHOrO siipa 1 c 1 https://m.edsoo.ru/7f41bf72
3JleMeHTapHbIX YaCTHI]
Pasaen 5. 3J/IEMEHTbI ACTPOHOMHUU U ACTPOPU3UKHU
5.1 D/IeMEHTRI ACTPOHOMMH 1 12 https://m.edsoo.ru/7f41bf72
acTpoPpU3UKHU
Pasgen 6. PUBUYECKUMA TPAKTUKYM
‘ ®u3nyecKul NpaKTUKYM 16 16 ‘
Pasaen 7. OBOBILIAIOIIEE IOBTOPEHUE
CucremaTu3anudg U 06001eHHEe
npeIMETHOTO COJIEPXKAHUS U
ONbITA eI TeJbHOCTH, 15 1
NpUOOPETEHHOrO NPU U3YYEHUU
kypca ¢pusuku 10 - 11 kaccoB
PesepBHOe BpeMs 10
OBLIEE KOJIMYECTBO YACOB I10 170 4 16
[TPOTPAMME




IIOYPOYHOE IIAAHHPOBAHHE 10

Neni/n

Tema ypoka

Kom
YeCTBO
4acoB

Oduznka — pyHIaMEHTaNbHAS HAayKa O MPUPOJIE

1

Hay‘lHBIfI METO/J ITO3HAaHUA U METOJbI HCCIICAOBaHUA (bI/IBI/ILIeCKI/IX SIBIICHHI

1

DKCHepruMEHT U TeOpHs B IpolLiecce Mo3HaHus npupoasl. Habmonenue n
HKCIIEPUMEHT B (PU3UKE

Crioco0b! u3MepeHus (pu3nYecKux BeaIuYnH AOCOIIOTHAS U OTHOCUTEbHAS
NOTPEHIHOCTH U3MEPEHUH (PU3HUECKUX BEIMYHH

MonenupoBanue B ¢pusuke. Poib u mecto pusuku B hopMupoBaHuu
COBpPEMEHHOM Hay4YHOU KapTHHBI MUPA, B TPAKTHYECKOH AEATEILHOCTH JIIOJeH

MexaHndeckoe IBHKEHHE. Cucrema orcueta. OTHOCUTEIBLHOCTh
MEXaHUYCCKOI'O ABMKCHHA. HpﬂMaﬂ u o6paTHa}1 3aJa4u MCXaHHNKH

Paanyc-BekTop MarepuanbHON TOYKH, €r0 MPOCKIUH HA OCH KOOPIUHAT.
Tpaexropus.

[Tepemenienne. CKopoCTb.

CraproBas TuarHocTuka

10

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.

11

I'padpuaeckoe onrcanre paBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKEHUS

12

CrnoxeHue nepeMenieHnii u ckopocteil. Pemenue 3amay

13

HepaBHomepHoe nBukeHre. MrHOBEHHAsi CKOPOCTh. Y CKOpPEHHE.
[IpsamonnHENHOE ABUKEHHUE C TOCTOSIHHBIM YCKOPEHUEM

S

14

['padpuaeckoe onrcanue NPSIMOIMHEHHOTO ABUKEHUS C TIOCTOSIHHBIM
YCKOPEHHUEM

15

CBoOonHOe majieHne. Y CKOpeHne CBOOOHOTO Ta/ICHUS. 3aBUCHMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUsI OT BpEMEHH U UX TpaQuKu

-

16

J{Bm>xeHue tena, OpOIIEeHHOTO TOPU30HTAIEHO

17

JIBukeHue tena, OpOIIEHHOT0 MO/ YIJIOM K TOPU30HTY

18

Pemenne 3anad Ha OAJUIMCTUYECKOE JIBIDKCHUE

19

KpuBonunerinoe npuxenue. J[BrkeHue no okpykHoctu. [lepuosa u yacrora.

20

HeHTpOCTpeMI/ITeJ'ILHOC U TTOJIHOC YCKOPCHUC

21

CamocrosrenbHas pabora no teme "KnnemaTtuka'

22

Ilepssriif 3akoH Herorona. MHepunanbHble cucteMsl orcyéra. [IpuHnmn
OTHOCHUTENBHOCTH ['anmunes. HemnepuuaibHble CHCTEMBI OTCYETA

23

Cuna. PaBHogelicTBytomas cuia. Bropoit 3akon HeroTona. Macca

24

Bsaumogeiicteue Ten. Tpetuit 3akod HeroTona

25

[Tpunnun cyneprio3unuu cuil. Pemenune 3a1a4 Ha NpUMEHEHUE 3aKOHOB
Herorona

26

Pemenue 3a1ad Ha nprumMeHeHne 3aKkoHoB HeroToHa

27

3akoH BCEMHUPHOT'O TATOTCHUA. OKBHUBaJICHTHOCTD FpaBHTaHHOHHOﬁ n HHCpTHOfI
MacCChbI

28

Cuma TsSHKeCcTH U YCKOPCHUC CB060,Z[HOFO naaCHUA

29

JIBm>xeHne HeOECHBIX TeT M MX MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKopocTh. 3akoHbl Kemnepa

S L R I R S

30

Penrenue 3amau

31

Cuna ynpyroctu. 3akoH ['yka. Bec tena




JlaGoparopnas pabota Ne 1 «/3ydeHnne nBrkeHUsI Tela IO OKPY>KHOCTH TTO]T

32 . 1
JEHCTBUEM CHII)

33 anm Tpenus. [Ipupona u Buasl cuil TpeHus. J{BUKEHHUE B )KUIKOCTH U ras3e ¢ 1
y4ETOM CHUITBI COTIPOTHBIICHUS CPEJIBI

34 | Pemenue 3agaq 1

35 | JaBnenue. 'mnpocrarnueckoe nasinenue. Cuna Apxumena 1

36 AOcomoTHO TBepioe Teino. [loctynarenbHoe v BpamaTeabHOE IBHKEHUE 1
TBEPJOro Tela

37 | MOMEHT CWJIBI OTHOCHTEIHHO OCH BparieHus. [1neqo cumbl 1

38 CrnosxeHue cuil, IpUIOKEHHBIX K TBepaoMy Teiny. LleHTp Tsbkectu Tena. 1
YcnoBus paBHOBECHs TBEPAOTO Tesa. BUbl paBHOBECHS

39 | Pemenue 3a1auy 1

40 | KonTpoawHas pabora o reme "Jlnnamuka. CtaTuka TBep0ro Tena' 1

a1 MMirynbsc MaTepUaIbHOM TOYKH, CUCTEMBI MaTepUalIbHBIX TOUeK. LlenTp Mace 1
CUCTEMbI MaTepUaIbHBIX TOUEK. TeopeMa 0 IBUKEHHH LIEHTPa Macc

42 HMTynibC CHITBI M I3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAaHEHUS UMITYJIbCa. 1
PeakTuBHOE JBIKEHUE

43 | Pemenue 3agau

44 MomeHT umnynabsca MaTepuanbHoi Touku. [IpeacraBnenue o coxpaneHuu 1
MOMEHTA UMITYJIbCA B IICHTPATBHBIX MOJISIX

45 | Pemenue 3amay 1

16 Pabora cuibl Ha MaJlOM U HAa KOHEYHOM IepeMereHuu. [ paduaeckoe 1
npeJicTaBiIeHne padboThl CHIIbl. MOIIHOCTD CHUITBI

47 KI/IHGTI/IHGCKB{I sHeprus. Teopema 00 U3BMEHEHNN KHHETUYECKON IHEPTUU 1
MaTepUaIbHOM TOUKH

48 [ToTeHIManbHbBIE M HEMOTEHIMAIbHBIE CUJIbl. [loTeHUnanbHas sHeprus. Bropas 1
KOCMHUYECKasi CKOPOCTh

49 | TpeTbs KOCMUYECKasi CKOPOCTh. 3aKOH COXpPaHEHHSI MEXaHUYECKON YHEPTHU 1

50 JlaGoparopnas pabota Ne2 «3ydyeHue 3akoHa COXpPAHEHHST MEXaHUUECKON 1
SHEPTUNY.

51 Ynpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHUE bepHyuy 115 uaeanbHOM 1
KUJKOCTU

52 | Pemenue 3amau 1

53 | CamocrosiTensHas paboTa 1Mo Teme "3aKOHBI COXpaHEHHUsI B MeXaHHKe" 1

54 PasButne npencrasienuii o npupoje Termaotsl. OcHoBHBIE ToNokeHuss MKT. 1
Jnddys3us. BpoyHOBCcKOE IBUKEHHE

55 CTpOCHI/IeUFa3006pa3HLIX, KUJKUX U TBEPJBIX TeN. XapaKTep ABMKECHUS U 1
B3aMIMOJICHCTBYSI YACTHI] BEIECTBA

56 Macca u pa3zmepsl Mosiekyn (atomoB). KonruectBo BemiectBa. [locTostHHAs 1
ABorajipo

57 | Temneparypa. TernoBoe paBHoBecue. [llkana Lenbcus 1

58 | Pemienue 3amau 1

59 | Uneanbublii ra3. 'a30BbIe 3aKOHEL 1

60 | JTaboparopras pabota Ne3 «OmbiTHas mpoBepka 3akoHa [ eit-JIroccakay. 1

61 | YpaBaeHne MeneneeBa-Kianeiipona. Permenne 3amau 1

62 | AGconroTHas Temneparypa. 3akoH JlaapToHa 1

63 | M3onporiecchl B UACATLHOM ra3e C IOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA 1

64 | I'padmyeckoe mpeICTaBICHIE N30ITPOIIECCOB: H30TEepPMa, U30X0pa, H300apa 1

65 | OcnoBHoe ypaBHeHne MKT 1

66 | Pemenue 3amau 1

67 CBs13b a6COJ'II(3THOI7[ TeMvr[epaTypBI TEPMOJIMHAMUYECKON CUCTEMBI c? cpeaHen 1
KMHETUYECKOM YHEPTUel MOCTYMAaTEIhbHOTO TEMIOBOTO IBHYKEHUS €€ YaCTHII

68 | O606meHue u cucreMatusanus 3Hanui o reme "OcuoBst MKT" 1




69

KonTponpHas pabora o teme "OcHoBsl MKT"

70

Tepmogunamudeckas cucrema. [lapamerpsr T/l cucteMsl kak cpeaHue
3Ha4YCHU BCIIMYMH, OIIMChIBAOIIIUX e€ Ha MHUKPOCKONINYCCKOM YPOBHC

71

Hynesoe Hauano tepmoannamuku. CaMornpousBosibHas penakcanus TJ1
CHUCTCMEI K TCIIJIOBOMY PAaBHOBCCHIO

72

MOI[GJ'IB HACaJIbHOI'O ra3a B TCpMOJUHaAMUKCE. VcnoBus IIPUMEHUMOCTHU JTOM
MOACIN

73

Ypasuenue Menneneesa-Kianelipona u BelpakeHUe sl BHyTPEHHEH SHEPTUU

74

BeIpaxenue 111 BHyTpEHHEH SHEPTUHA OJHOATOMHOI'O UI€aIbHOTO Ta3a.
KBasucrarnuecknue ¥ HECTaTUYECKHUE NTPOLIECCHI

75

DnemeHTapHas paboTa B TepMOoAMHAMUKE. Borurcienue pabotel o rpaduky
npouecca Ha pV-nquarpamMmme

76

Temnonepenada kak croco0 u3MeHeHus: BHyTpeHHew snepruu T/ cucremsr 63
COBepIIeHHsI paObOTHI

77

KoHBek1us, TeraonpoBOAHOCTb, U3JIy4CHHE.
KoHnTtposbHas pabora 3a 1 momyroaue.

78

KonngecTBo TemtoTel. Tenmno€MKOCTb Tea. Y AesibHas U MOJIsIpHas
TEIIOEMKOCTH BellecTBa. Y elibHas TEIUIOTa CrOPAaHuUs TOIUIMBA

79

Pacuér konudecTBa TEIIIOTHI MPU TEIIONEpeiade

80

ITonsitue 06 anuabaTHOM mporecce. [1epBrIii 3aKOH TEPMOIMHAMHUKI

81

KonmgecTBo TemoTsl 1 paboTa Kak Mepbl M3MEHEHHs BHyTpeHHEeH sueprun T /1
CUCTEMBI

T

82

BTopoii 3ak0H TepMOAMHAMUKY ISl PABHOBECHBIX M HEPABHOBECHBIX
nporueccoB. HeoOpaTuMocTs IPpUPOIHBIX IPOIIECCOB

83

[Tpunimne! aeiictBus TemaoBbix MamuH. KITJ]

84

MaxkcumansHoe 3Hauenue K11, [ukn Kapuo

85

Pemenne 3agau

86

DKOJIOTUYECKHE aCIIEKThI MCIIOJIb30BaHUS TCILIOBBIX HBHFaTeHeﬁ. TemmoBoe
3aIrpA3HCHUC oxpy;xaromeﬁ CpCabl

87

Pemenue 3amau

88

O6o006mienne U cuctemMaru3anus 3HaHui 1o Teme "TepmonuHamuka. TeroBble
MaIlUHbI"

89

Kontposnbnas padora no teme "Tepmoannamuka. TernaoBsie MaliniHbI"

90

[TapooOpa3oBanue u koHaeHcanus. VicnapeHue u KuneHue. Y enbHas TerioTa
napooOpa3zoBaHus

I I

91

HaCBIH_[eHHHe 1 HCHACBIIICHHBIC I1aPbI. KauecTBeHHas 3aBUCUMOCTbD IIJIOTHOCTH
N JaBJICHUS HACBIIICHHOTO IMapa OT TEMIICPATypPhl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIICHHOT'O I1apa. 3aBHCHMOCTD TEMIICPATYpPbl KUIICHHUA OT JABJICHU
B XXUJIKOCTH

92

BraaxnocTh BO3JyXa. AOCOII0THAS U OTHOCUTEIIbHAS BIAXKHOCTD

93

Pemenue 3agaa

94

TBépnoe teno. Kpucraminueckue u amopgHbie Tena. AHU30TPONUS CBOWCTB
KPHUCTAJIJIOB

95

IInaBnenne u KpucCTaJlJIn3alusl. YV nenpHas TEII0Ta MIaBICHUS. C}’6J'II/IMaIII/I$I

96

Hedopmaruu BEpaOTO Tena. Pactskenne u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii

A

97

TennoBoe paciIMpeHne KUIKOCTENH U TBEPABIX TeJl. AHTAPMOHU3M TEIJIOBBIX
KOoJICOAHMI YacTHI] BEIIECTBA

98

[TpeoOpa3oBanue sHEpruM B (ha30BBIX MEpPEeXoaax

99

YpaBHEHHE TEIUTOBOTO OaslaHca

100

Pemenue 3amau

101

IToBepxHOcTHOE HaTskeHue. KanuuisipHele siBenus. JlaBnenue noa
VICKPHBJICHHON ITOBEPXHOCTHIO kHUIKOCcTH. Popmyina Jlamtaca

PR -




O06o0menre 1 cucTeMaTr3als 3HaHUI 10 TeMe " ArperaTHble COCTOSTHHS

102 " 1
BelecTsa. PazoBble NEPEXObl

103 CamocrosiTenpHas padoTa 1mo Teme "ArperatHple COCTOSIHHS BEIICCTRA. 1
®dazoBble nepexon”

104 OnexTpuzanus Tea U €€ NposBIeHUs. JIEeKTpudeckuil 3apsia. JlBa Buaa 1
AIEKTPUYECKUX 3apsa10B. [IpOBOHUKY, TUATEKTPUKH U IOJTYTIPOBOJHUKU

105 DeMeHTapHBIN IEKTPUYECKHIA 3apsil. 3aKOH COXPAHEHUS SJIEKTPUIECKOTO 1
3apsiaa

106 | BzaumoneiicTBue 3apsiioB. Todeunsie 3apsasl. 3akon Kynona 1

107 | Pemenwue 3amau 1

108 | Dnekrpuueckoe noje. Ero neiicTBrue Ha 2JIEKTPHUECKHUE 3apsiibl 1

109 Hanpsx€anocTs 25ekTpudeckoro mojst. [IpoGusiii 3apsa. Jluauu 1
HaNpsHKEHHOCTH JICKTPUIECKOTro nouist. OTHOPOTHOE DISKTPUIECKOE MOJIe

110 [ToTeHnaIbHOCTh ANIEKTPOCTATUYECKOTO MM0JIA. Pa3HOCTH MOTEHIMAIOB U 1
HANPSDKEHUE

111 [TorenuunanbpHas SHEprus 3apsaa B 3JeKTpocTaTuueckoM nodje. [lorenunan 1
AIIEKTPOCTATUYECKOTO MOJIsI

112 CBs13b HAPSDKEHHOCTH TOJIST M PA3HOCTH MOTEHINAIIOB IS 1
AIIEKTPOCTATUYECKOTO MOJIsI

113 | IlpuHIMI Cynepro3uIAN JIEKTPUIECKHIX TOJIeH 1

114 | Pemenue 3amaq 1

115 | Ilone Toyeunoro 3apsiza. [Tone paBHOMEPHO 3apsKEHHOHN cdepbl 1

116 [Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY 11apa. [lone paBHOMepHO 1
3apsHKEHHONM O€CKOHEYHOM MIIOCKOCTH

117 | [IpoBOJHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PABHOBECHS 3apsiJIOB 1

118 | JInnpsieKTpUKH 1 TOJTYIPOBOJHHUKH B AJIEKTPOCTATUIECKOM I10JIE 1

119 Konnencarop. D1ekTpoéMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO 1
KOHJICHCATOpa

120 | ITapannenpbHOE COEAMHEHNE KOHIEHCATOPOB 1

121 | TlocienoBarenbHOE COCTMHEHNE KOHICHCATOPOB 1

122 | DHeprus 3apsLKEHHOTO KOHJIEHCATOpa

123 | Pemenwue 3amau 1

124 | JIsuxeHue 3apsHK€HHON YacTUIIBI B OJHOPOTHOM DJIEKTPUYECKOM TOJIe 1

125 | Pemenune 3amau 1

126 | OGo0mieHne U cucTeMaTU3alMs 3HaHHi 1o TeMe "DIeKTpudeckoe nosue" 1

127 | CamocTosTenbHas paboTa 1o reMe "DiaekTpuueckoe mnosue" 1

128 Cuna toka. [TocTossHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS MOCTOSIHHOTO 1
DIIEKTPHYECKOTO TOKA

129 | Ucrounuku Toka. Hampsokenue u 31C 1

130 | 3akon Oma 1 ygacTka 1nenu. DIeKTPUIECKOe COTIPOTHBIICHNE 1

131 3aBHUCHUMOCTh COMTPOTUBIIEHHS OJHOPOTHOTO MPOBOJHUKA OT €0 AJUHBI U 1
TUTOIAH MTOTIEPEYHOTO CEUCHHSI

132 | YaenbHOE conmpoTuBieHHE BelecTBa. Pemenue 3aaay 1

133 | [TocienoBarenpHOE, TAPATUICTHLHOE, CMEIIAHHOE COSTMHEHNUE TTPOBOTHUKOB 1

134 JlaboparopHas padora Ne 4 «/3ydyeHne mOCIeA0BaTENBHOTO U MapalIeIbHOTO 1
COCIIMHEHUS TIPOBOTHUKOBY.

135 | Pacuér pa3BeTBIEHHBIX n1ekTprueckux nenei. [lpasuna Kupxroga 1

136 | Pemenue 3amau 1

137 | Pabora anekrpudeckoro Toka. 3akoH Jxoyns —JleHna 1

138 | Pemenue 3amau 1

139 MOIIHOCTP AMEKTPHUECKOTO TOKA. TerIoBas MOIIHOCTb, BIJEIIsIeMast Ha 1
pes3ucrope

140 | Pewmenue 3amau 1

141 | SJIC u BHyTpEeHHEE CONPOTHUBICHUE UCTOYHUKA TOKA 1




142

JlaGoparopnas pabota Ne 5 «3mepenue BHyTpeHHeTO conpoTuBieHus u I C
HMCTOYHHKA TOKa.

143

3axkon OMa 1J1s TOJTHOM (3aMKHYTOM) AJIEKTPHUIECKOH TN

144

Pentenue 3anau

145

MouHoCcTs, HCTOUHHUKA TOKA

146

KopoTtkoe 3ambikanne

147

KOHI[CHC&TO];) B IICIIM ITOCTOAHHOI'O TOKaA

148

Pemenue 3amau

149

Pemenue 3amad no treme "[1oCTOSAHHBIN JIEKTPUUECKUN TOK"

141

Pemenue 3anay no teme "IlocTosiHHBIN 51eKTpUYECKUil TOK"

142

Pemenue 3amad no reme "[loCTOSHHBIN AIEKTPUYECKUNA TOK"

143

O6o06muienne u cuctemMaru3anys 3HaHui 1o TeMe "[10CTOSTHHBIN AIeKTPHUECKHi

TOK

144

KonTtponpHas pabora o Teme "T1oCTOSHHBIN AIEKTPUIECKUH TOK"

145

DJeKTpruyecKasi MPOBOAUMOCTb PA3JIMUHBIX BEIIECTB. DIEKTPUUECKUHN TOK B
MeTayiax. CBepXIpoBOIUMOCTb

I R I R

146

DIIEKTPUUYECKHUI TOK B pacTBOpaxX M paciijiaBax 3JIEKTPOIUTOB. 3akoHbl Dapajes
JUTSI DJICKTPOJIH3a

147

DJIeKTpUYECKUH TOK B razax. [lnazma

148

OneKkTpuyecKuil TOK B Bakyyme. BakyyMHble npu6opbl

149

DNEKTPUYECKUH TOK B OJTYIPOBOJHUKAX

150

[TorynpoBOTHUKOBBIE TPUOOPHI

151-160

®usnueckuil npaktukyM 104

161

O06006111eHE ¥ cucTeMaTu3anud 3Hanuii no reme "Knunemaruka"

162

O0o00mIeHNEe U cCHCTEMAaTH3alKs 3HaHui 1o TeMe " [lunamuka"

163

O06001IeHne U cucTeMaTU3aus 3HaHUK 10 TeMe "3aKOHBI COXPAHEHUS B
MEXaHHUKe"

R RrR Rk RRR| -

164

IIpomexxyTouyHas arrecrauust

165

PesepBublil ypok. O60011€HHE U CUCTEMATU3AIIMS 3HAaHUM 110 TeMe "3aKOHbI
COXpaHEHHUs B MEXaHHUKe"

166

PesepBublil ypok. O60011eHHE U cUCTeMaTH3alusl 3HaHu 110 Teme "OCHOBBI
MOJICKYJISIPHOKHHETUYECKON TeOpuH"

167

PesepBHblil ypok. O6001I€eHNE U CUCTEMATH3allMsI 3HAaHUM 110 TeMe
"TepmonnHamuka. TennoBble MaTUHBI"

168

PesepBHbIit ypok. O60011I€HNEe U cCHCTeMaTU3allks 3HAaHUN TI0 TeMe
"ArperatHble cocTosHUs BelecTBa. PazoBble nepexos"”

169

PesepBHbIit ypok. O600111€HNE U CHCTeMaTH3allus 3HAaHHH 110 TeMe
"DnekTpuyueckoe noie"

170

PesepBHbIit ypok. O60011I€HNE U cCHCTeMaTU3allks 3HAaHUN TI0 TeMe
"ITocTOsIHHBIN ANEKTpUYECKUil TOK"

IIOYPOYHOE IIAAHHPOBAHHE 11

nosie. ['unoresa Ammnepa

B3anmopeiicTBrEe MOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHuTHoe

Bexrop MarHuTHON MHAYKIMU. [[pUHIMN CyITepno3UIIMA MATHUTHBIX MTOJIEH.
JIvHMM MarHUTHOM MHIYKIUU

MarnuTtHOe mojie TpOBOJHUKA ¢ TOKOM. OnBIT Dpcrena

4 | Cuiia Amnepa, e€ HarpaBJIeHHE U MOJyJIb] |

5 | Pemrenue 3amaq




[Tpumenenue 3akoHa AMnepa. DJIeKTPOU3MEPUTEIbHbBIE TPUOOPHI

Cuna JlopeHiia, e€ HanpaBJI€HUE U MOAYJb. J[BUJKEHUE 3apsHKEHHON YacTHUIIbI B
OAHOPOJHOM MAroiuMTHOM I10JIC

Pemrenue 3anau

PaGora cunel Jlopeniia

[EE

10

Pemrenue 3amau

[EEN

11

MaruauTtHOe nosnie B Bemectse. GeppoMarHeTHKH, apa- ¥ JuaMarHeTHKN
OcHoBHBIE CBOHCTBaA (heppomarHeTukoB. [Ipumenenne GpeppomMarHeTukoB

12

CTapTOBaSI JUAarHoCTuKa

13

Pemrenue 3agaud mo reMme "MarautHoe 1osne"

14

Pemrenue 3agaud mo reMme "MarautHoe 1osne"

15

SIBienue BJIeKTPOMaFHHTHOﬁ HMHAYKIUU. IToTox BCKTOpa MarHuTHOM HMHAYKIUA

16

OJ1C unaykiuu

17

3aKoH 3JEKTpOMarHuTHOW nHaykuuu dapages

18

Buxpesoe anexrpuueckoe nosie. Toku Oyko

19

O/1C uHAYKIMU B JBUKYLIMXCS IPOBOAHUKAX

20

Pemenue 3agau

21

IIpaBuio Jlenna

22

I/IHI[YKTI/IBHOCTL. KaTYI_HKa HHAYKTHBHOCTHU B IICIH ITOCTOSIHHOI'O TOKaA

23

SBnenue camounaykiuu. 2J1C caMOMHAYKIUN

24

9Hepr1/1;1 MAaramMTHOI'O ITOJIAI KaTYIIKH C TOKOM. QHCKTpOMaFHI/ITHOG I10JIC

25

Pemenue 3agau

26

O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 TeMe ""DJIeKTPOIMHAMHKA"

27

KonTponbHas padbora no teme "OnexkTpoguHamuka'

28

KonebarenbHas cucrema. CBoOoaHbIE KosieOanusl. ['apMmoHnueckre KoneOaHus

29

Kunemaruueckoe u JUHaAMHUYCCKOC OIIMCaHHuC KoJIcOaTeIIbHEIX I[BI/I)KCHI/H\/JI

RiRrRPr|RPrRPRPRPRRP|IRPR|IP|IRP|P|IRPR|R[R|RPR|R|R| -

30

9HepFeTI/I‘leCKOC OIMIKUCaHHuC. BLIBO,Z[ JUHAMHUYCCKOI'O OIMMCAHUA INAPMOHHUYCCKUX
KoJIcOaHMI U3 UX OHCPICTUYICCKOTO U KHHCMATHUYCCKOI'0 OITMCAHH A

31

Awmrumrtyna u ¢asa konebaHui

32

[Tepron u yactoTa konebanwii. [Tepro Mabix cBOOOIHBIX KOIeOaHUH
MaTeMaTH4ecKoro MasiTHuka. [lepnon cBOOOAHBIX KOJIEOAHUI TPYKUHHOTO
MasiTHHUKa

33

3aTYXEIIOH_[I/IC KOJICOaHHS. BBIHY)KILGHHLIe kosieOanus. Pe3onanc

34

ABTOKOJIEOaHUSA

35

Pemenue 3agau

36

VYpoxk-koHpepenuus "MexaHnueckue KojaeOaHus B My3bIKaJIbHBIX
HUHCTpyMeHTax"

37

O00011IEHNE U cUCTEMATH3allNs 3HAHUI o TeMe "Mexannueckue Koiaeoauus"

38

DnekTpoMarHuTHble kosebanus. KonebaTelbHbII KOHTYD

39

®opmyna Tomcona. CBsI3b aMILTUTY 1B 3apsiJia KOHAEHCATOPA C aMIUIUTY 101
CHJIBI TOKA B KOJI€0aTEIbHOM KOHTYpE

40

3aKkoH COXPAHCHUA OHCPIUH B HACAJIbHOM KoJIe0aTeIbHOM KOHTYPC

N N

41

3aTyxa10mHe OJICKTPOMArHUTHBIC KoJIeOaHMSI. BBIHY)KI[GHHBIC
OJICKTPOMArHMTHBLIC KoJIcOaHUs

42

HCpCMCHHHﬁ TOK. PCSI/ICTOp 1 KOHACHCATOP B ICTIN IECPEMCHHOI'O TOKA

43

Karymika nHIyKTUBHOCTH B LIENH EPEMEHHOTO TOKa |

44

3akoH OMa ISl 2JIEKTPUYECKON 1IENU EPEMEHHOI0 TOKa

45

MOIIHOCTh NEPEMCHHOTO TOKA. AMHJ'II/ITy,Z[HOC n ﬂeﬁCTByIOIHCG 3HA4YCHHUEC CUJIBI
TOKa W HAITPSAKCHUA

46

Pe3onaHc B 351eKTpHUeCKON LIeTH

47

Pemenue 3agau




48

Nneansubiif Tpancdopmarop. [IponsBoacTBo, nepegava u norpedaeHne
JIIEKTPUYECKON IHEPTUU

49

DKOJOTHYECKHE PUCKU IPU MIPOU3BOJCTBE 3eKTposHeprun. KynbTypa
WCIIOJIH30BaHUSI DJIEKTPOIHEPTUHU B MOBCETHEBHON KUZHU

50

Pemrenue 3amau

51

Pemenue 3agau

52

O06o01ieHne 1 cucTeMaTU3aIys 3HaHUH 10 TeMe "DJIeKTPOMarHUTHBIE
Kosebanus"

53

MexaHnyeckue BOJIHbL. XapaKTepUCTUKU MEXAHUYECKUX BOJIH

54

CBoICTBa MEXaHUYSCKUX BOJIH

55

3ByK. XapaKTepUCTUKH 3BYyKa

56

Wudpa3syk u ynberpa3Byk. LIlymoBoe 3arpsisHeHUE OKPYKAIOIIEH Cpe/Ibl

57

Pemenue 3agau

58

3JICKTpOMaFHI/ITHLIe BOJIHEI. I/ISJIy‘-IeHI/IC 9JICKTPOMAIHUTHBIX BOJIH

59

9Hepr1/1>1 OJICKTPOMArduTHBIX BOJIH. CpolicTBa OJICKTPOMAarduTHBIX BOJIH

RlRrRr|RPr|R[FP|F

60

[Ixana 31eKTpOMarHUTHBIX BOJH. [I[piMeHeHne 31eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

[EEY

61

[TpuHIMIBI paAMOCBA3U U TeNEeBUAEHUA. Pantnonokanus. DIeKTpoMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEH CpeIbl

62

KontposbHas padora nmo teme "Kosiebanust u BOJHBI"

63

Caet. 3aKOH IIPSIMOJIMHEIHOTO pacpoCTPaHEHUsI CBETA

64

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA HpHMOHHHeﬁHOFO PaCIIpoOCTpaHCHHUA
CBCTa

65

Otpaxenue cera. [lnockoe 3epkano. Cheprueckoe 3epkano

A e I I

66

[Tpemomitenne cBeTa. AGCOTIOTHBIN U OTHOCUTEIIBHBIN ITOKa3aTelh
npenomiieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yro mojiHoro
BHYTPEHHETO OTPAXKEHU

[EEN

67

Pemenne 3aaa4 Ha IPUMCHCHHUC 3aKOHOB OTPAKCHUA U ITPCIIOMIJICHU S CBCTA

68

Xon nydeii B npusme. Jlucnepcust ceera. CiaoxHbIM coctaB Oenoro cBeta. et

69

JInn3el. DOKYCHOE PACCTOSIHUE M ONITUYECKAsl CHJIA JIMH3bI

70

HOCTpOCHI/Ie I/I306pa)KeHI/Iﬁ B JIMH3aX M UX CUCTEMaXx. Y BeJIMUCHUE JIMH3bI

71

Pemrenue 3a1au Ha mocTpoeHne N300pAKEHHM, MOTYYaEMBIX C TTOMOIIBIO JIMH3

72

I'ma3 xkak onTudeckas cucTema

73

Pemenue 3amad. Hpe)leJIBI IMPUMCHHUMOCTHU FCOMeTqueCKOﬁ OIITUKH

74

CKOpOCTB CBC€TA U MCTOJIbI €€ UBMCPCHUS

75

Hucnepcus ceera. KontponbHas padora 3a 1 monyroaue

76

WuTepdepennus ceera

7

Kor CPCHTHBLIC NCTOYHUKMU. YcaoBus Ha6J'IIO,I[eHI/I}I MaKCMMYMOB U MUHUMYMOB

78

Pemenue 3agau

79

ITpumeHenue unTephepeHInn

80

Hudpaxus ceeta

81

JludpakimonHas pemeéTka. Y cioBre Ha0i01eHNs TTIABHBIX MAKCHMYMOB

82

Pemenue 3agau

83

ITonepeunocth cBeTOBBIX BOJIH. [lonsipuzanus ceera

84

Pemrenue 3anau

85

CBeToBbIE ABJIEHUS B IPUPOJIE

86

O0600mieHre 1 cucreMaru3anus 3Hagnii no reMe "Onruka"

87

KonTtposnbHast pabora 1o teme «ONTHKa»
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88

rpaHI/II_[I)I IMPUMEHUMOCTHU KJIACCUYECKON MEXaHUKH. 3aKOHBI SJICKTPOANHAMUKHU U

IMPUHIHIT OTHOCUTCIIbBHOCTHU

[EEN

89

HOCTy.TIaTBI CIICLIMaJIbHOM TCOpHUU OTHOCUTCIIbHOCTU

[EEN




[IpoctpancTBeHHO-BpeMeHHOU nHTEpBai. [Ipeobpa3oranus Jlopenna. YcinoBue

90 | mpuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHHU U 1
COKpAIllEHHUE JIJINHBI
91 | DHeprusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI 1
92 CBs13bp Macchl € 3HEPTUEN U UMITYJICOM PEISTUBUCTCKON YaCTHUIbl. DHEprus 1
MIOKOs
93 | PaBHOBECHOE TEIJIOBOE U3TyYCHHUE 1
94 | 3akoHn cMmelenus Buna 1
95 | I'mnote3a M. Ilnanka o kBaHTax. @OTOHBI 1
96 | DHeprus U UMITYJIbC POTOHA 1
97 | ®oroaddekt. Onwithl A. I'. Cronerona. 3akoHsl hoTodrdhdexTa 1
98 | Ypasuenwne DitamreitHa st orodddekra. "Kpacnas rpannma” ¢pororddexra 1
99 | Masnenue ceeta. OnbiTsl 11. H. JIeGeneBa 1
100 | BomHOBEIE CBOMCTBA YaCTHII 1
101 Bousnbl L[evEpofmﬂ. JlnmuHa BostHBI e bpoiis u pa3Mepsl 00J1acTH JTOKATHU3AIHH 1
JIBIDKYIICHUCS YaCTUIIBI
102 | KoprycKyJsipHO-BOJIHOBOM JAyaJIn3M 1
103 | Audpakiius 3JeKTPOHOB Ha KpUCTaIIaxX
104 Crennduka n3mepenuii B MuKpomupe. COOTHOIICHHSI HEONPEISIEHHOCTEH 1
I'eitzenbepra
105 | Pemrenue rpaduyeckux 3aaad
106 | Pemenue pacu€THBIX 3a1a4 1
107 CaMOCTOfITeJII)Haﬂ I,),a6OTa no reMaM: "OcHoBbl CTO", "KopnyckynsipHo- 1
BOJIHOBOM JlyaJlu3M
108 OnbIThI 110 UCCIIEAOBAHUIO CTPOEHUs aToMa. [lnanerapHas Mozens atoma 1
Pezepdopna
109 | ITocrymnatel bopa 1
110 | Buasl ciektpoB. CeKTp ypOBHEH 3HEPTUU aTOMa BOAOPOJA 1
111 | CnoHTaHHOE U BBIHYKJIEHHOE U3JIyYE€HUE CBETA 1
112 | Jlazep 1
113 Hyxnonnas moznens siipa ['eitsenOepra-MBanenko. 3apsii 1 MaccoBO€ YUCIIO 1
snpa. M3oronsl. PannoakTHBHOCTH
114 3aKOH paiMOaKTUBHOTO pacnana. CBONCTBAa MOHU3UPYIOIIETO U3JIyYEHUS. 1
BnusiHue paqnoakTUBHOCTH Ha KUBbIE opraHu3Msl. /lo3umerpus
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT Macchl spa.
115 SAnepusbie peakuun. SAnepHsie peakropsl. [I[podaemsl ynpaBisieMoro 1
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMUECKNE aCIIEKThl Pa3BUTHUS AIEPHOU
SHEPreTHKU
MeTopl perucTpaluy U UCCIIEOBAHUS 3JIEMEHTAPHBIX YaCTHUI.
116 | ®yHgaMeHTAIbHBIE B3aUMOAECHCTBUS. baprOHBI, ME30HBI U JIENTOHBI. 1
IIpencrasnenne o CtannaptHol Mozenu. KBapk-Tiar0oHHAst MOAEb aIpOHOB
117 ®dusuka 3a npenenamu CtannapTHoi mojenu. TEéMHas MaTepust U TEMHas 1
sHeprusi. EnuHCTBO (pu3nueckoi KapTHHBI MUpa
118 | DTanel pa3BUTUS ACTPOHOMUHU. 3HAYEHHE ACTPOHOMHH 1
119 [IpMeHUMOCTh 3aKOHOB (PU3UKHU I 00BACHEHUS PUPOJIbI KOCMUYECKUX 1
00BEKTOB. MeTo/1bl aCTPOHOMHUYECKHX HCCIIeIOBaHUN
120 CoBpeMeHHbIE ONTHYECKHE TEJIECKOIIbI, paAHOTENIECKOIIbI, BHEATMOC(EpHAs 1
aCTPOHOMUS
121 Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3IBI, INIAHETHI, IX BHIUMOE 1
JBUYKEHUE
192 Conneunas cucreMa. CosiHue. CoslHeYHast akTUBHOCTD. MICTOUHMK 3HEprun 1

CoHIa 1 3BE311




3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma "crieKTpaibHbIN KJIacc —

123 " 1
CBETUMOCTH
124 | 3Be3 bl INIaBHOU MOCIEN0BATEILHOCTH 1
125 Buytpennee crpoenue 38€311. CoBpeMeHHBIE TPEICTABICHHS O IPOUCX0KICHUU 1
u sBostonMy CoJHIA U 3BE37]. DTanbl )KU3HU 3BE3]]
126 Muneunsbiit [1yte — nama [Manaktuka. Tunsl ranaktuk. YEpHbIE IBIPBI B SApax 1
TaJIaKTUK
197 Bcenennas. Pacimmpenue Beenennoii. 3akon Xa66ma. Teopust boibioro B3peiBa. 1
PennkroBoe n3nydenue
128 | MacmtabHas cTpykTypa Beenennoit. MeraranakTrika 1
129 | Hepewménusie mpobiieMbl aCTPOHOMUHT 1
130-147 | dusnveckuil MpaKTUKyM 1
148 O06o06menne U CHCTeMATH3ALH 3HaHUH. Poib 1 MecTO (PU3UKU M aCTPOHOMHH B 1
COBPEMEHHOM Hay4yHOI KapTHHE MUPa
149 | O6o001IeHNEe U cucTeMaTu3anus 3Hanuil no reme "Kunemaruka" 1
150 | O606meHue u cucremMarusanus 3HaHui o reMe "Kunemaruka" 1
151 | O6oO6IIeHNE M CHCTeMaTH3alus 3HaHui 110 Teme "JluHamuka" 1
152 | O60061eHue u cucreMaru3anus 3HaHui o Teme "CraTtuka TBepAOro Tela 1
153 O606H1€HI'/'16 Y cHUCTeMaTH3alus 3HaHUH 110 TeMe "3aKOHbI COXpAHEHUS B 1
MEXaHUKe
154 O060061eHne n CI/ICTGME'l'TI/ISaIII/IH 3HaHui 110 TeMe "OCHOBBI MOJIEKYJISIPHO- 1
KHHETUYECKOUN Teopuu
155 O606H1€}'I'I/I€ U cUCcTeMaTu3anus 3HaHui 1o reme "Tepmoaunamuka. Tenosbie 1
MaIIHHbI
156 O060011eHre U cucTeMaTu3alus 3HaHU| 10 TeMe "ArperaTHble COCTOSIHUS 1
BeniecTBa. @a3oBbie nepexoapl”
157 | O6061eHNe U crucTeMaTH3alys 3HaHUH 10 Teme "DieKTpuueckoe mnose" 1
158 06(')'6H1€HI/I€ U cucTeMaru3anus 3HaHui 1o TeMe "[1oCTOsHHBIN 27eKTpUuUecKuit 1
TOK
159 | O606menne u cucremaru3anus 3HaHu# 1o Teme ""ToKu B pa3nuyHbIX cpenax’ 1
160 | O6o0mIeHne u cucTeMaru3anus 3HaHul 1Mo TeMe "MarautHoe nosue" 1
161 '1‘)63€pBHI>II\/JI ypok. O0o011eHne U cucTeMaTH3alus 3HaHU| 110 TeMe 1
DneKTpOMaruuTHasi MHAYKIus'"
162 '1‘)63€pBHI>II\/JI ypok. O0o011eHne ¥ cucTeMaTH3alus 3HaHU| 110 TeMe 1
Mexannueckue koneOaHus"
163 '1‘)63€pBHI>II\/JI ypok. O00011eHne ¥ cucTeMaTH3alus 3HaHU| 110 TeMe 1
DneKTpOMarHuTHbIE Kolebanus"
164 | [IpoMexyTouHas aTTecTalus 1
165 | PesepBHrbiit ypok. O6001IEHNE U cucTeMaTr3aIus 3Hanuii mo treme "Onruka" 1
166 PezepHblil ypok. O6001eHue U cucTeMaTu3anus 3HaHui mo teme "OCHOBBI 1
CTO"
167 PesepBHbIit ypok. O6001IeHNE U CUCTeMAaTH3alHs 3HAHU TT0 TeMe 1
"KopnyckynsipHO-BOIHOBOM Jyayins3m"
168 PesepBHbIit ypok. O6001IeHNE U cHCTeMaTH3alus 3HaHui 1o TeMe "duznka 1
aToma"
169 PesepBHbIitl ypok. O6001IeHNE U cHCTeMaTH3alus 3HaHui 1o TeMe "dusnka 1
ATOMHOTO SIIpa ¥ JIEMEHTAPHBIX YacTull"
170 PesepBHbIil ypok. O6001IeHHE U CHCTeMAaTU3alHs 3HAHU 110 TeMe "DIIeMEHTBI 1

acTpopu3uku"







