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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢Qu3MKe Ha YpOBHE CpenHEero oOmero oOpa3oBaHHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHU W TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHON MPOrpamMMBbl,
npeactaBieHHbx B ®I'OC COO, a Takxke ¢ yu€toMm deaepanbHOl paboyell mporpaMMbl BOCIIUTAHHS U
Konnenuuu mnpenonaBanus ydeOHoro mnpenmera «®usznka» B 00pa30BaTENbHBIX OpraHU3alMAX
Poccuiickoit @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbBIC TPOTPAMMBI.

[Iporpamma 1o ¢usuke ompexaensier o00sA3aTeNbHOE MPEIMETHOE COAEPIKaHUE, YCTAaHABIHMBACT
PEKOMEHAYEMYIO I10C/I€[0BAaTEIbHOCTh H3YYEHUS TEM M DPa3/ieloB Y4eOHOro IpeaMera C y4EToMm
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€EH, JIOTUKU y4eOHOTo Ipolecca, BO3PACTHBIX 0COOCHHOCTEH
obyuaromuxcs. [Iporpamma no ¢usuke mAaéT mpeAcTaBICHUE O IENAX, COACP)KAaHUH, OOIIEeH cTpaTeruu
o0y4eHHs, BOCHHUTAHUS W PA3BUTUS OOYUAIOMIMXCS CPEACTBaMHU ydeOHOro mnpenmera «Pu3uKa» Ha
yri1y6JE€HHOM YpOBHE.

N3yuenne kypca GU3MKU yriayOiEHHOrO YPOBHS MO3BOJISET pealn30BaTh 3a/1a4i MPodecCHOHATBLHON
OpUEHTAllMM, HAlpaBJICHO HA CO3/aHUE YCIOBUM JUIsl MPOSBIEHUS CBOUX HHTEIUIEKTYaJIbHBIX M
TBOPYECKHX CIIOCOOHOCTEH KaKABIM OOYdYalOUIMMCsI, KOTOpPBbIE HEOOXOIMMBI Ui TPOJOJDKEHUS
00pa3oBaHMs B OpraHU3aLUAX MPO(HECCHOHATBHOIO 00pa30BaHUs 110 Pa3IMYHbIM (PU3UKO-TEXHUYECKUM U
MHXEHEPHBIM CIIELUAIBHOCTSIM.

B nporpamMe mo ¢Qu3MKe OmpeAeNsAroTCs IUIAHUPYEMbIE pe3yabTaThl OCBOEHHS Kypca (HU3UKH Ha
YpOBHE CpeHEro 00111ero o0pa3oBaHus: JIUYHOCTHBIE, METAIIPEIMETHBIE, IPEAMETHBIE (Ha YrIIyOJIEHHOM
ypoBHe). HayuHo-MeTononoruueckoii OCHOBOM sl  pa3paloTKM TpeOOBaHUM K JIMYHOCTHBIM,
METaInpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM O0YYarolUXCs, OCBOMBIIMX IpOrpaMMmy o (Qu3MKe Ha
YpOBHE cpeaHero o0miero o0pa3oBaHUs Ha YriIyOJEHHOM YpOBHE, SIBISETCS CHCTEMHO-AEATEIbHOCTHBIN
MOJIXO/I.

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMbIE pe3yNabTaThl OCBOEHHUS Kypca (HU3UKM Ha YrIyOJEHHOM YpOBHE, B TOM YHUCIE
IPEeMETHBIE PE3YNbTAThl IO TO1aM O0yUYEeHHUS;

cojepxkaHue yueoHoro npenamera «Du3nkay 1mo rojgaM o0ydeHusl.

[IporpamMMa mo Qu3uke MMeeT NPUMEPHBIA XapaKTep U MOXET ObITh HCIIOJIb30BaHA YUYUTEISIMU
(U3MKHU 1715 COCTABICHUS CBOUX pab0OYUX MPOrpamMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBACT TBOPYECKYI0 HHHUIIMATUBY YyuuTeledl M IperocTaBiser
BO3MOXXHOCTH JUIsl peaju3alliy pa3jiMyHbIX METOAMYECKHUX IIOJXO0JI0OB K MpernojaBaHHi0 (DU3MKK Ha
yriay0aEHHOM YPOBHE NPH YCIOBUU COXPAHEHUsI 00s13aTENIbHOM YacTH coiepKaHUsI Kypca.

dusnka KaK HayKa o0 HanOoJiee 00X 3aKOHAX MPUPO/IbI, BBICTYIAs B KaueCTBE y4eOHOro nmpeaMera B
IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHUCTEMYy 3HaHUI 00 okpyxkaromem mupe. LkonbHBI Kypc
GU3MKM — CHUCTEMOOOpAa3yIOUIMil [UIsl eCTECTBEHHO-HAyYHBIX YYE€OHBIX MPEAMETOB, IOCKOJIbKY
¢u3nuecKre 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SIBJICHUI, M3y4yaeMbIX XHMMHEW, OHOJOTHeH,
¢usnveckoii reorpadueil u acrponomueit. Mcrnonp3oBaHue U akTUBHOE IPUMEHEHHE (PU3MUECKUX 3HAHUH
OTpeNIeNIUIO XapakTep M OypHOEe pa3BUTHE pPa3HOOOPAa3HBIX TEXHOJOTHMH B cdepe DHEpPreTHKH,
TPaHCIOPTa, OCBOEHMSI KOCMOCA, MOJyUYE€HHs HOBBIX MaTe€pHallOB C 3a/laHHBIMU cBoWcTBaMu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJIaax B (OpMHpOBaHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuarorerocsi, B GopMHUpOBaHUE YMEHUH MPUMEHATh HAYYHBIH METOJ] IO3HAHUS MIPU BHITIOJTHEHUU UMH
y4eOHBIX HCCIIEI0BAHUN.

B ocHOBy kypca (pu3uku Ha ypoBHE CpeaHEro oOIero oOpa3oBaHUs TOJOXKEH Psia HUIeH, KOTOpPbhIe
MOKHO pacCMaTpHUBATh KAK MPUHIHUIIBEI €0 NOCTPOCHUH.

Hoen yenocmnocmu. B cOOTBETCTBUY € HEW KypC SBISIETCS JIOTHUECKU 3aBEPILIEHHBIM, OH COAECPKHUT
MaTepual U3 BCEX pasaenoB (U3UKH, BKIIOYACT KaK BOIMPOCH KIACCHYECKOH, TaK M COBPEMEHHOM
buzuku.

Hoea czenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepwal Kypca (PU3UKA OOBEAMHEH BOKPYT
¢usnueckux Teopuid. Bemymum B kypce sBisercs (HOpMUpPOBaHHME IPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.



Hoea cymanumapuzayuu. EE peanuszauus npeanonaraeT UCHOIb30BAHWE T'yMaHHUTapHOTO
noTeHIana (U3NYECKON HAyKHU, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C pa3BUTHEM OOIIECTBA, a TAaKXKe
C MHUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoea npuknaonou nanpagrennocmu. Kypc ¢Gusuku yriyOa€HHOTO YpOBHS —Iperosaraet
3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TE€XHOJOTHYECKUX NMPHIOKEHUM M3Y4YEHHBIX TEOpUH U
3akoHOB. IIpu 3TOM paccmarpuBarOTCA Ha ypOBHE OOIIMX MPEICTABICHUNA M COBPEMEHHbIE TEXHUYECKUE
YCTPOMCTBA, X TEXHOJIOTHUH.

Hoea rkonozuzayuu peannsyercs MOCPEICTBOM BBEICHMS JIEMEHTOB COJAEPKaHM, MOCBIILEHHBIX
9KOJIOTUYECKUM MpoOsIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbl C PA3BUTHEM TEXHUKU M TEXHOJOIHH, a
TaKke 00CyX/IeHus MPo0IeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U AKOJIOTHYECKON O€30MaCHOCTH.

OcBoenne conepkaHusi MPOrpaMMBbI 10 (PU3UKE JTOJHKHO OBITh MOCTPOCHO HA MPUHIUIIAX CHUCTEMHO-
JesTeIbHOCTHOTO noaxona. s (pu3nku peanusanusi TUX NPUHIMIIOB 0a3sUpyeTcss Ha MCIOJIb30BAHUU
CaMOCTOSITEJILHOI'O 3KCIIEPUMEHTa KaK IMOCTOSHHO JelcTByromero ¢akropa yyeOHoro mpoiecca. s
yrIIyONE€HHOTO YPOBHSL — 3TO CHCTEMa CaMOCTOSTENBHOTO YYEHHYECKOTO SKCIIEPHUMEHTA, BKIIFOYAIOIIETrO
(bpoHTaTBHBIE YYCHHYECKHE OMBITHI PH U3yYSCHUH HOBOTO MaTepualia, JJadopaTopHbie paboThl U PabOTHI
npakTukyma. Ilpu sToM BO3MOXHBI [Ba crocoba peanu3anu (hU3NYECKOro mNpakTukyma. B mepBom
cllyyae MpakTHUKyM HpoBoauTcs iau0o B koHue 10 m 11 kmaccoB, nmbo mocie HmepBOro M BTOPOroO
MOJTYTOAMIA B K&KIOM U3 3THX KiaccoB. BTopoii cmocod — 3To mHTEerpanus paboT NpakTUKyMa B CUCTEMY
na0opaTOpHBIX PabOT, KOTOPBIE MPOBOMAATCS B Ipolecce m3ydeHus paszzaena (temsr). [Ipm sTom mox
paboTaMu MpakTHMKyMa IIOHMMAeTCs CaMOCTOSTENIbHOE MHCCIEOBAaHUE, KOTOpOE NPOBOJUTCA IO
PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOT0 BUIa 0€3 NOLIaroBOi HMHCTPYKIUH.

B mporpamme o ¢usuke cucremMa y4eHHYeCKOTro AKCIIEPUMEHTa, JIAO0OPATOPHBIX padOT U MPAaKTUKyMa
MIPEJICTaBIICHA €MHBIM NIepeuHeM. BbIOOp TeMaTHKH IS STUX BHOB YICHUYECKUX MPAKTUIECKUAX paboT
OCYILECTBIISICTCS yYaCTHHKAMU O0pa30oBaTeIbHOIO Ipolecca HCXOJs M3 OCOOEHHOCTEH IMOYpPOYHOTrOo
IUTAaHUPOBAHMS U OCHaIleHus kabuHera (usuku. [Ipu 3TOM obecnieunBaeTcst oBiafeHne 00yJarOIIMMHUCS
YMEHUSIMH IPOBOJUTH MpPsIMbIE U KOCBEHHBIE M3MEpPEHHs, UCCIEIO0BaHMs 3aBUCUMOCTEH (PM3NYECKUX
BEJIMYMH U TIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbmioe BHUMaHHME yaAESETCS PEIICHUIO PACYETHBIX W KadeCTBEHHBIX 3amad. llpum sTOoM mns
pacu€THBIX 3a7ay MPHOPUTETOM SIBJIAIOTCS 33/a4M C SIBHO 33/JaHHOW M HESIBHO 3aJaHHOW (pu3ndecKoit
MO/IEJIbIO, MO3BOJISAIOIINE MPUMEHTh W3Y4YE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeia
Kypca, TaK M HMHTETPUpPYS TPUMEHEHWE 3HAHWH W3 pa3HbIX pa3ienoB. Jlns KadecTBEHHBIX 3a1ad
MIPUOPUTETOM SIBJISIFOTCS 3a/1aHUSI HA OOBSICHEHWE/TpeICKa3aHne MPOTEKaHHs (U3UUECKUX SBICHUN U
MIPOIIECCOB B OKPY’KAIOIIEeH KU3HU, TpeOyromue BpIOOpa GU3NUECKON MOJIENH IS CUTYallul MPAKTUKO-
OPHEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpeboBanusMu DPI'OC COO k MarepuasbHO-TEXHHYECKOMY OOECIIEYCHHIO
ydaeOHOro mpoiecca Kypc (Gu3uku yriayOaEHHOTO YpPOBHS Ha YpOBHE CpPEIHEro oOIIero oOpa3oBaHUS
JOJDKEH U3y4yaTbCcs B YCIOBUSX IpPEeIMETHOro KabuHeta. B kaOuHere (QU3MKM JOIKHO OBITH
Heo0XxoauMoe J1abopaTopHOoe 000pyIOBaHME MJIsi BBIMOJHEHHs YKa3aHHBIX B Iporpamme 1o (HU3UKe
YUYEHHYECKUX ONBITOB, J1a0OpaTOpHBIX pabOoT U paboOT MpakTHKyMa, a TaKkKe JEeMOHCTPAIllMOHHOE
obopymoBaHue.

JleMOoHCTpallnoHHOEe 00opynoBaHUE (OPMHUPYETCS B COOTBETCTBMU C TNPUHIMIIOM MHUHHMAJIbHON
JOCTAaTOYHOCTH W OOECHEeYMBACT IOCTAHOBKY IEPEUMCICHHBIX B IpOrpaMme M0 (PU3HMKE KITIOUEBBIX
JEMOHCTpallMi ANl MCCIEJOBAaHUS M3y4YaeMbIX SBIEHUH M NPOLECCOB, AMIHUPHUECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JIaGopatopHoe 0oOOpyIOBaHME Ul YYCHHYECKHX IPAKTHUECKUX paboT Qopmupyercs B BHIE
TEMAaTUYECKUX KOMIUIEKTOB M 00eCHeuMBaeTcs B pacuyére OJHOIO KOMIUIEKTa Ha JIBYX OOYYaroIIUXCH.
TemaTnueckue KOMITIEKTHI J1a0OPaTOPHOro 000PYIOBaHUS JOJDKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAHUH AHATIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX N3MEPUTEIBHBIX CHCTEM B
BUJie HU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:



(¢hopMUpOBaHHE MHTEpPECA U CTPEMIICHUS O0yJaromuxcs K HayYHOMY M3YYEHUIO TPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE TMO3HAaHUS M (HOPMHUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYXAIOIIUM SIBIICHUSM;

(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa HM3Y4YEHHs OCHOB CTPOCHHUS MAaTepUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

¢dbopmupoBaHHE YMEHHH OOBSCHATH SIBICHHS C HCIOJIB30BaHMEM (PU3NYECKUX 3HAHUN W HAYYHBIX
JI0Ka3aTeNbCTB;

(dhopMUpOBaHUE MIPEICTABICHHUM O PO (PU3UKHU Ui PA3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHIA;

pa3BUTHE TMPEICTaBICHUH O BO3MOXHBIX cdepax Oyaymieid npohecCHOHAIBHONW JesITeIbHOCTH,
CBSI3aHHBIX C (PM3HUKOM, IOJrOTOBKA K JaJIbHEHIIIEeMY O0y4EHHUIO B ’TOM HAIPaBIICHUU.

JlocTuxkeHne 3THUX 1eei o0ecreunBaeTcsl pelieHneM CIeAyIoNINX 3aad B MPoIecce U3YUYeHUs Kypca
(Gu3MKK Ha YPOBHE CpEIHETO 00IIero 00pa30BaHUs:

npuoOpeTeHne CHCTEMbl 3HAHMH 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHsX,
BKJIIOYAsE MEXAaHHUKY, MOJEKYIAPHYIO (HU3UKY, SJEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY M DIEMEHTHI
acTpo(u3uKH;

(dbopMHupoBaHHE YMEHHI PUMEHSITHh TEOPETUUYECKUE 3HAHUS ISl OOBSCHEHUsT (PU3NYECKUX SIBJICHUH B
MPUPOJIE U JJISl IPUHSTUS PAKTUICCKUX PEIICHHUI B TOBCEAHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHMs Pa3IMyYHBIX 3a7ad C SBHO 3aJaHHOW (U3UYECKON MOJENbIo, 3ajad,
MO/Ipa3yMeBAIOIINX CaMOCTOSTENIbHOE co3/laHue (PU3MYECKON MOJEeN, aJIeKBaTHOW YCIOBUSIM 3ajaui, B
TOM UHCJIE 3a/1a4 MHKEHEPHOI'0 XapaKTepa,

MMOHMMaHUE (PU3NYECKUX OCHOB U NMPUHIUIOB AEHCTBUSI TEXHUYECKUX YCTPONMCTB U TEXHOJOTUYECKUX
MIPOLIECCOB, UX BIUSHHS HA OKPYXKAIOIYIO CpeNy;

OBJIa/ICHUE METO/IaMU CaMOCTOSTEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NYECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ HHTepIpeTaluu HHPOPMaIUH, ONPEIETeHUs JOCTOBEPHOCTH OITYYEHHOTO Pe3ybTaTa;

CO3/1aHHE YCIIOBHM JUIsl pa3BUTHSI YMEHHI POEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOM 1€ATEIbHOCTH;

pa3BuTHe UHTEpeca K chepam npodecCHOHATEHON A TEIbHOCTH, CBSI3aHHOM C (PU3HKOIA.

B cootBerctBuu ¢ TpedoanusmMu @I'OC COO yrinyOnéHHBINH ypOBEHb U3YUYEHUS yUeOHOTO MpeaMeTa
«Pu3uKa» Ha ypoBHE CpeIHEro oOIero oopazoBaHMs BbIOMpaeTcs O0O0y4arolIMMUCS, MIAHUPYIOLUMHU
MPOJIOJKEHHE 00pa30BaHus M0 CHEIUATBHOCTIM (GU3HKO-TEXHUUECKOTO MPOQHUIISL.

Ha u3yuenne ¢pusuku (yriayOnEHHBIN ypOBEHb) HAa YPOBHE CpeHET0 0011ero 00pa3oBaHusl OTBOAUTCS
340 gacos: B 10 xnacce — 170 gacoB (5 yacoB B Heaenmo), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEIO).

[Ipemiaraemselii B mporpamme o (GpusuKe nepeueHb JIabopaTOpHBIX U MPAKTUYECKUX PAOOT SBISETCS
PEKOMEH/IOBaHHBIM, YYUTENb JeJaeT BbIOOp MpPOBEIECHHs J1aOOpaTOpHBIX pabOT U OMBITOB C Y4ETOM
WHJIMBHIYAIBHBIX OCOOEHHOCTEH 00yJarOIIIXCs.

COIEPKAHUE OBYYEHMUSA

10 KJIACC

Paspnen 1. Hay4Hblil MeTOX MO3HAHKUS NPUPOABI.

®uszuka — pyHIaMeHTalbHasl Hayka o npupoze. HayuHslii MeTO/] MO3HAaHUS M METO/bI UCCIeI0BAaHUS
(bU3NYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpHUs B Ipoliecce Mo3HaHus npupoasl. Habmonenre u skcrepuMeHT B pusuke.

Cnioco0bl m3MepeHus (U3UYECKUX BEIWYUH (QHAJOTOBbIE W IU(GPOBBIE U3MEPUTEIBHBIE MPHUOOPHI,
KOMITbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[orpemHocT U3MepeHnit PU3NUECKUX BETUYUH (a0COMIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (pU3NYECKUX SIBICHUI U MPOIIECCOB (MaTepHalibHas TOUKa, a0COIIOTHO TBEPAOE TEJIO,
ueanbHask KUJIKOCTb, MJICATbHBIN Ta3, TOYCUHBIN 3apsa). [ unoreza. Ousndeckuii 3aKOH, TPAHUIIBI €TO
npuMeHUMOCTH. DPusnueckas Teopus.



Pons u mecto usuku B GopMuUpoBaHWM COBPEMEHHOW HAay4YHOW KapTHHBI MHUpPA, B MPAKTUYECKON
JeITeIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenue cuiibl TOKa W HaMpsDKEHUS B IENH IOCTOSHHOTO TOKa IMPH MOMOIIM aHAJOTOBBIX WU
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKoMCTBO ¢ U poBoii 1adboparopueii no ¢pusuke. [Ipumeps! u3MepeHus: GU3NYECKUX BETHMYUH IPU
MTOMOIIIM KOMIIBIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHus. Cuctema oTcuéTa.

[Ipsimast u oOpaTHast 3aa4l MEXaHUKH.

Panuyc-BekTop MaTepuanbHO TOUKH, €0 MPOEKIUH HA OCH CUCTEMbI KOOpAUHAT. TpaekTopus.

[lepemerienue, cKOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepuaibHOU
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopAuHAT. Cll0’KeHUE NIEPEMEIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJAUHAT, CKOPOCTH,
YCKOpPEHUS U IMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBobogHoe majeHue. YcKopeHrue cBOOOIHOro najaeHus. JIBukeHue tena, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHS MaTEpHAIbHOW TOYKH OT BPEMEHU U HX
rpadukH.

KpuBonuneiinoe neuxenue. [IBmkeHne MaTepuaibHOW TOYKU MO OKPYXKHOCTU. YTJIOBAasl U JMHEWHas
ckopocth. Ilepuon u dyacrtota oOpamenus. LleHTpocTpeMuTenbHoe (HOpMajabHOE), KacaTelbHOE
(TaHreHIMAJIbHOE) U TIOJHOE YCKOPEHUE MAaTEpHAJIbHON TOUKHU.

TexHr4ecKue yCTpOMCTBa U TEXHOJIOTHUECKHUE MPOIIECCHI: CIIUIOMETD, ABMKEHHUE CHAPSIIOB, IEMHBIC,
mectepéHyuaThie U peMEHHBIE TIepeadn, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Croco05bI MccaeI0BaHus ABUKEHUM.

Wnmroctpanus npeaenbHoro nepexoja U n3MepeHue MTHOBEHHONH CKOPOCTH.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue ckopocTu npu ABMKEHUHU IO OKPYKHOCTH.

IIpeoOpa3oBaHue yriaoBoit CKOPOCTH B PEIYKTOpE.

CpaBHeHMEe MyTeH, TPAGKTOPUH, CKOPOCTEH JIBHXKEHMSI OJHOTO U TOTO K€ Tella B Pa3HBIX CHUCTEMaxX
OTCYETa.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npaKkmuxym.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEETICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHUss NOpU OPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JBMJKEHMHM IO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKEHUU.

N3mepenue yckopeHHs CBOOOAHOTO TMajeHUs (PEKOMEHIOBAaHO WCIHONb30BaHHWE LU(POBOH
nabopaTopun).

N3yuenune paBWKeHUs Tena, OpPOIICHHOTO TOPU3OHTaIbHO. [IpoBepka THUMOTE3BI O MPSAMOI
MIPOIMOPLIMOHAIBHOM 3aBUCUMOCTH MEX/y TaTbHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTHIO TENa.

N3yuenue nBUX)EHUA Tea M0 OKPYKHOCTU € TOCTOSIHHOM 110 MOJYJII0 CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TIEpUOAa 0OpaIIeHnss KOHUYECKOT0 MasgiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[TepBsiii 3akoH HeroToHa. MHepuuanbubie cuctembl orcuéra. [Ipuniun otHocuTensHOCcTH [Manues.
Heunepuuansubie cuctembl 0Tcuéra (onpeeraeHue, IpuMepsbl).

Macca Tena. Cuna. [IpuHuun cynepno3uuu cui.



Bropoii 3akon HetoToHa 114 MaTepraibHOM TOUYKH.

Tpernii 3akoH HpI0TOHA [U1s1 MATEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON U MHEPTHOW MacCCHhl.

Cuna TspKecTH. 3aBHCHUMOCTh YCKOPEHHsI CBOOOJHOTO NaJE€HHS OT BBICOTHI HAJ IMOBEPXHOCTHIO
IUTAHETHI U OT reorpaduueckoil mupoThl. [IBukeHne HeOECHBIX TeNl W MX CHYTHUKOB. 3akoHbl Kemepa.
IIepBas kocMHu4ecKas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKYIIErocst ¢ yCKOPEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJbXEHHUS M cuiia TpeHus mnokosd. Koadduument
TpeHus. Cuna CONpOTUBICHUS MPU ABUKEHUU TeJla B )KUJIKOCTU WIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIHOT'O JIBUKEHUS.

Hasnenue. 'mapocraruueckoe gasieHue. Cuna Apxumena.

TexHuueckue ycTpolcTBa M TEXHOJIOTMYECKUE MPOLECCH: MOAIINUIHUKN, TBUKEHUE UCKYCCTBEHHBIX
CIyTHUKOB.

Jemoncmpayuu.

Habnronenne nBrXeHHs Tell B HHEPIMATIbHBIX M HEMHEPIIUAIBLHBIX CUCTEMaX OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne aByx HWIMHApPOB WJIM IIAPOB PAa3HOW MAaCChl C OJMHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO
HEWHEPLUAIbHON CUCTEMBI OTCYETA.

CpaBHeHHE paBHOAECUCTBYIOLIEH MPUIIOKEHHBIX K TEIy CHUJ C IPOU3BEIEHUEM MacChl TE€jla Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIIUX B PE3YJITATE B3AaUMOICHCTBUS TEI.

N3mMepenne mace 1o B3anMoOIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U TIaICHUN.

LleHTpoOEKHBIE MEXaHU3MBI.

CpaBHEeHHUE CHUII TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 110 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCHUMOCTH BPEMEHM JIBHXKEHMs OpycKa MO HAKJIOHHOM IUIOCKOCTH Ha
3aJJaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B IPYKMHE U PE3MHOBOM 00paslie, OT UX
nedopmariiu.

W3yuenne IBMKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErKuii 6JI0K.

N3mepenne koddduiieHTa TpeHUs 0 BEIMYMHE YTI0BOro ko duienta 3aBUCUMOCcTd Frp(N).

UccnenoBanue nBuxkeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KOA(PUITUEHTOM TPEHUS.

W3ydenue nBuKeHUs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynmaTensHoe M BpamaTeabHOE IBM)KEHHE TBEPAOTo Tena. MOMEHT
CHJIBI OTHOCHUTENBHO Ocu BpaiueHus. [lneuo cuinbl. CrnoxkeHue cui, NPUIOKEHHBIX K TBEPAOMY Temy.
IleHTp TsKECTH TEA.

YcnoBus paBHOBeECHs TBEPAOIO TEINA.

YcToliunBoe, HeyCTOMUNBOE, O€3pa3TUIHOE paBHOBECHE.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE MPOLECChl: KPOHIITEWH, CTPOUTEIbHBIA KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcoBus paBHOBECHS.

Bunasl paBHOBecHs.

Yuenuueckuii sxkcnepumenm, nadbopamopusvie padomot, nPaKmMuKym.

HccenenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLCHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJl YIIPYTOCTH.



N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IJIOMIAIb ONOPHI.

Tema 4. 3akonvl coxpaneHusn ¢ MexaHuxe.

NMnynsc  MaTepualbHOM TOYKHM, CHUCTEMBl MaTepUalbHBIX TodeK. [LleHTp Macc cucreMsl
MarepuaibHbIX ToueK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

NMnynbe cuiibl 1 ”3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

MomeHT umnynabca maTepualibHOM TOYKH. lIpencraBiieHne O COXpaHEHMM MOMEHTa HMMIYJbCa B
LEHTPaIbHBIX MOJISX.

Pabota cuiibl Ha MajloM 1 Ha KOHEYHOM TiepemerneHnn. ['paguueckoe npeacTaBieHne paboTsl CHITBL.

MOIHOCTD CHIIBL.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 W3MEHEHMM KHHETUYECKOM SHEpruu
MarepuaibHON TOUKH.

[loTreHunanpHble M HeNMOTEeHUMaTIbHbIE cuibl. lloTeHuumanbHass sHeprus. [loTeHumanbHas sHeprus
yrpyro nehopMUpOBaHHON NpYKuHBL [loTeHIManpHas YHEPTUs Telna B OJHOPOJHOM I'PaBUTAIIMOHHOM
nosie. [ToTeHnuanbHas SHEPrus Teja B TPAaBUTAIMOHHOM I10JIe OIHOPOAHOTO apa (BHYTPU U BHE IIapa).
Bropas kocMuueckas ckopocTb. TpeThsi KOCMUYECKAs! CKOPOCTb.

CBs13p pabOThI HENOTEHLUUATIBHBIX CHUJ C U3MEHEHHUEM MEXAHMYECKOH SHEpruu CHCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHNYECKOU YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBuenue bepHymm asa ueanbHON KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUs MEXaHWYECKOU
JHEPIHUH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: JBHKEHUE PAKET, BOJOMET, KOMED,
MPYXUHHBIA TUCTOJET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHME.

N3mepenne MOIHOCTH CHIIBI.

V3MeHeHue sHepruu Teja MpU COBEPILIEHUH PadOoThI.

B3aumnble npeBpaleHUs] KMHETUYECKOW M MOTEHLIMAIBHOM 3HEPIUi NpH ACUCTBUM HA TEJIO CHIIBI
TSPKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM NaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnie pabomaul, npaKmuxKym.

N3mepenue ummynbca Teaa o TOpMO3HOMY ITYTH.

N3mepenue cuiipl TATH, CKOPOCTU MOJIEH 3IEKTPOMOOMISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHSI MMITYJIbCA TEJIAa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs UMITYJIbCA ITPU YIPYTOM B3aMMOJIEHCTBUH.

N3mepenne KNHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MOTEHIIMAIbHOM HEPTrUu NPYKUHBI C pabOTON CHUIIBI TPEHUS.

Omnpenenenre pabOThI CHIIbI TPEHUS MPHU JABMXKEHUU TeJla TI0 HAaKJIOHHOM MIIOCKOCTH.

Pa3nea 3. MosekynsipHasi puznka 1 TepMOIHHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopull.

OcCHOBHBIE TOJIOKEHHS MOJEKYIIpHO-KuHeTH4Yeckoil Teopuu (MKT), ux ombiTHOE OOOCHOBaHHE.
Hubdysus. bpoyHoBckoe aBmxkeHHe. XapakTep IBMIKEHHS W B3aMMOJICHCTBHS YaCTHI[ BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, KHUIKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHUX
Mozeneil. Macca u pazmepsl Mosiekya (atoMoB). KonnuectBo Bemectsa. IlocrosiHras ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoOs! e€ n3mepenus. [llkana temmeparyp Llenbcusi.

Mopenp wuaeanbHOro ra3a B MOJEKYISPHO-KMHETUYECKOM TEOPUHU: YaCTULBI Traza JBUKYTCS
XA0TUYECKHU U HE B3aUMOJIECHCTBYIOT APYT C IPYTOM.



l'azoBbie 3akoHBl. YpaBHeHme MenpaeneeBa—Kmnaneiipona. AOcomoTHas Temreparypa (IIkaia
temriepatyp KenbBuna). 3akon Jlanbrona. M3omnporieccsl B uaealbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHHe H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

CBs13b MEX/ly IABICHUEM U CPEIHENH KUHETUUECKOM SHEPruel MOCTYAaTEIbHOIO TEMIOBOTO IBHXKECHUS
MOJIEKYJ1 HJEaIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHUECKON TEeOpUHu HACaTIbHOTO
rasa).

CBsi3b a0CONIOTHOW TeMIlepaTypbl TEPMOJUHAMHYECKOH CHCTEMBI CO CpeIHEH KHHETUYECKOU
SHEPTrHuel MOCTyNaTeIbHOrO TEIUIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IMPOLIECChl: TEPMOMETp, OapoMeTp, MoJyuyeHue
HaHOMaTepHUAaJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHULl BEILIECTBA.

Monens OpOyHOBCKOTO JBUKEHHUSI.

Buieopoivk ¢ 3ammchio pealbHOT0 OPOYHOBCKOTO JIBHYKEHUSI.

Huddyszus sxuarocTei.

Mopgaens onbiTa [lTepHa.

[IpuTsikeHue MoNeKy.

Mopenu KpUCTAITMYECKUX PEIIETOK.

Habnronenune u ncciiegoBaHne H30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, nPAKMuUKym.

HccnenoBanue mpoliecca yCTaHOBIEHHUS TEIJIOBOIO PaBHOBECHS MPHU TEINIOOOMEHE MEX]y ropsdeit u
XOJIOJTHOW BOJIOM.

N3yuenne n3orepMuyecKkoro mpoiecca (PEeKOMEHI0BAaHO MCIOb30BaHUE IUGPOBOIA TaOOpaTOpUN).

N3yuenune n30xopHOro mnpoiecca.

N3ydenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbl.

Tepmonunamuueckas (T/l) cucrema. 3agaHne BHEIIHUX YCIOBUHM JUIsl TEPMOAMHAMHYECKON CUCTEMBI.
Buemnne u BHyTpeHHue napameTpsl. [lapaMeTpsl TEpMOIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUEHUS
BEJINYUH, OMHUCHIBAIOIINX €€ COCTOSIHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmonunamuku. CaMonpon3BoIbHAS peflakcais TePMOIMHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHUIO.

Mopens uaealbHOrO rasa B TEPMOAMHAMUKE — CHCTEMa YpaBHEHUM: ypaBHEHHE MeHneneeBa—
Kunaneiipona u Bblpa)keHHE Il BHYTPEHHEW SHEPryu. Y CIOBHUS MPUMEHHUMOCTH 3TOW MOJENU: HU3Kas
KOHIICHTpAIIUs YacCTHIl, BBICOKHE TEeMIIepaTypbl. BeIpakeHHe 1JIsi BHYTPEHHEH SHEPTHH OJHOATOMHOTO
WJIeaTHbHOTO Ta3a.

KBazucrarnueckue u HeCTaTHUECKUE TIPOLIECCHI.

DOnemeHTapHas pabota B TepMmoAuHamuKe. Brerumcnenue paboTel mo rpaduky mpoiecca Ha pPV-
TUarpaMme.

Tennonepenadya kak crmnoco® W3MEHEHUS BHYTPEHHEW SHEPTHHM TEPMOJAMHAMUYECKON CHUCTEMBI 0e3
coBepiieHus paboTel. KoHBEKIHSI, TETIONPOBOAHOCTb, U3ITyUEHUE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YaenbHas M MOJISIpHAs TEIIOEMKOCTH BEIIECTBA.
VpaBHenue Maiiepa. YnaenbHas TEIJIOTa CropaHsl ToIUIMBA. Pacu€r KoiMuyecTBa TEIJIOTHI MpHU
tertonepenaye. [lonstue 06 agnabaTHoM Tporiecce.

[lepBeiii 3aK0H TepMOIWHAMUKUA. BHyTpeHHsss sHeprus. KommuecTBO TEIIOTH u paboTa Kak Mephl
W3MEHEHUs BHYTPEHHEH SHEPruu TEPMOJIMHAMUYECKONU CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMUKHM [UJIi PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE PaBHOBECHOE

COCTOSIHHE€ TEPMOJAMHAMUYECKONM CHCTEMBl TIPOXOJWUT E€IWHCTBEHHass anuabara. AOcoiroTHas
TeMIlepaTypa.



BTtopoii 3ak0H TepMOAMHAMUKH JJI1 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXHO MEPENATh TEIUIOTY OT
Oosee xomoHOrO Tena K Oojee Harperomy Oe3 kommencanuu (Kmaysuyc). HeoOpaTuMocTs pUpOIHBIX
IIPOLIECCOB.

[Tpuniune! geiictBus TeraoBbix MamuH. KIT/I.

MakcumansHoe 3HaueHue KII1. [{ukn Kapno.

DKOJIOTMYECKUE  aCMeKThl HCIOJIb30BaHMS  TEIUIOBBIX  JBurateneil. TemioBoe 3arpsizHeHUE
OKpY>KaroIlEH Cpeibl.

TexHnueckue yCTpoHCTBa U TEXHOJOTUYECKHE TIPOLECChI: XOJOAWIBHHUK, KOHIULUOHED, TU3EIbHBIA U
KapOIOpaTOpHBIN JBHUraTeld, mapoBas TypOWHA, MOJyYeHHE CBEPXHHU3KUX TEeMIIepaTyp, YTHIM3alUs
«TETJIOBBIX» OTXOJIOB C HCIIOIH30BAaHMEM TEIUIOBOTO HACOCa, YTHIHM3AIUsi OMOOPTaHUYECKOTO TOILTHNBA
JUTSL BRIPAOOTKH «TETUIOBOM U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue TemnepaTypsl pU aInadaTHuECKOM PaCIIMpPEHUH.

Bo3ayninoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KommbrorepHbie MOIEN TETIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue yienbHON TEIIOEMKOCTH.

HccnepoBanue npouecca OCTbIBaHUS BELIECTBA.

NccnenoBanue aguabaTHoro mpouecca.

N3yuenne B3aMMOCBSI3U DHEPTUU MEXKMOJEKYISPHOTO B3aUMOJCUCTBUS U TEMIEPATyphl KUIICHHS
KUAJIKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpazoBanue u koHaeHcanus. Vicnapenue u KurneHue. Y qenbHas TeroTa napooopa3oBaHusl.

Hacermmennsie 1 HeHachbllieHHBIE Taphl. KadecTBeHHass 3aBUCUMOCTH TUIOTHOCTH U JIABJICHHS
HACBIIIEHHOTO Mapa OT TeMIEpPaTyphl, UX HE3aBUCHUMOCTh OT 00BbEMa HACHIIICHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JABJIECHUS B )KUJIKOCTH.

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucraminueckue u amopgHbie Tena. AHU30TPONUS CBOMCTB KpuctamioB. [1naBnenue
Y KpUcTaJuIM3anus. Y aenbHas TeruioTa miasieHus. Cyomumanms.

Hedopmarun TBEpAoro Ttema. Pactskenune m cxarume. Chasur. Monyne lOnra. Ilpemen ympyrux
nedopMaruii.

TenoBoe pacmmpeHue KUAKOCTEH W TBEPABIX Tell, OOBEMHOE U JIMHEHHOE paclIupeHHe.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWI YaCTHI[ BEIIECTBA KaK MPUYWHA TETUIOBOTO paCIIMpeHUs Ten (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEprUn B Pa30BBIX MEPEXOax.

VYpaBHeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOe HaTshKeHWE. KonddumumeHT moBepXHOCTHOTO HATsKeHMs. KanmwiuisipHble SBICHUS.
JlaBiieHrE oA UCKPUBJIEHHON TOBEPXHOCTHIO xkuAKocTH. DopMmyia Jlamaca.

TexHuueckue yCTpoOMCTBA U TEXHOJOTUYECKHE TMPOLECCHl: JKUJIKUE KPHUCTAJUIbI, COBPEMEHHBIE
MaTrepuabl.

Hemoncmpayuu.

TeruoBoe pacimupeHue.

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue. Kurnenue npu noOHM>XEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBanue.



Kanwmmisapheie sBieHus.

Mopaenu HEHLIOTOHOBCKOHU KUJIKOCTH.

Crioco6bl U3MEPEHHS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Buapl nedopmanmii.

HaGmonenne Mainbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydeHue 3aKkOHOMEPHOCTEN UCTIAPEHUSI )KUAKOCTEH.

N3mepenne yaenbHOU TEIIOTHI IIJIaBACHUS JIbJA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1APOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B TIOMEIIECHUH.

N3mepenue ko3 duirieHTa moBepXHOCTHOTO HATSXKEHUSI.

N3mepenne monyins FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3MHOBOT0 00pasiia OT MPHIIOKEHHON K HEMY CHJIBI.

Pasnen 4. DiekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

DnekTpu3zanus TeJl U €€ MPOSBICHUA. DJIEKTpUUYECKUU 3apsan. J(Ba BuAa 3JEKTPUUYECKUX 3apsIOB.
[IpoBOAHMKY, IUAIEKTPUKU M MOJYHPOBOJAHUKH. OJIEMEHTApHBIM JJIEKTpUYECKUI 3apsn. 3akoH
COXpaHEHUs JIEKTPUIECKOT0 3apsia.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kyiona.

Onektpruyeckoe nose. Ero qeiicTBre Ha 3IeKTPUYECKUE 3apsibl.

Hanpsox€anocts anekrpuueckoro moist. [IpoOueiid 3apsia. JIMHUM HanpspKEHHOCTH DIIEKTPUYECKOTO
noJig. OAHOPOHOE ANIEKTPUUYECKOE TTOJIE.

[loTeHIMAaNPHOCTD  JJEKTPOCTATHYECKOTO  NOJsA. Pa3HOCTP NOTEHLUMANOB W HAINpsDKCHHUE.
IloTeHumanpHas 3HEpPrus 3apsja B MEKTPOCTATUYECKOM Mose. [[oTeHuan aneKTpoCcTaTUYECKOro MOJIsl.
CBs3b HanpsHKEHHOCTH TOJS M PAa3HOCTH TMOTEHLMAIOB Ui 3JEKTPOCTAaTHYECKOro Mo  (Kak
OJIHOPOJIHOTO, TaK U HEOJTHOPOJHOT0).

[IpuHIMI Cynepno3uIUK dJIEKTPUUECKUX MOIEH.

ITone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHOM cdepsl. [Tone paBHOMEPHO 3apsKEHHOTO O
00bémMy mmapa. Ilome paBHOMEepHO 3apskeHHOW OecKOHEYHOW miaockocTu. KapTuHbel nuHUN
HaNpspKEHHOCTH ATUX TMOJIEH M SKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEH.

[IpOoBOTHMKY B 2IEKTPOCTATHUECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM IT0JIe. J{ManeKTpuyecKas IpOHUIIaEMOCTh BEIIECTBA.

Konzgencarop. O1neKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.

[TapamnensHOE coennHeHne KOHIeHcaTopoB. [locaenoBarenbHOE COETMHEHNE KOHAEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBM>KeHME 3apsKEHHON YaCcTULBI B OAHOPOJHOM IEKTPUYECKOM II0JIE.

TexHnyeckue  yCTpONCTBA M TEXHOJOTMYECKHE  IPOLIECCHI:  JJIEKTPOCKON,  JJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3€MIIEHHE AJIEKTPONIPUOOPOB, KOHAEHCATOPbI, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOoUCTBO U NIPUHIUIL ACHCTBUSA JJIEKTPOMETPA.

DNEKTPUUECKOE M0JIE 3apsSyKEHHBIX IIAPUKOB.

DneKTpruYecKoe NoJie JBYX 3apsKEHHBIX TUIACTHH.

Mopenb snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpolcTBO M IEMCTBHE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IIIIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IUIACTHH, PACCTOSHUAS MEXIY
HUMHU U IUAIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus EeKTPUYECKOTO OIS 3apsSKEHHOTO KOHAEHCATOpa.



3apsaka u pa3psaka KOHACHCATopa Yepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OneHka cuil B3aMMOJEHCTBUS 3apsSKEHHBIX Tell.

Habumroienue npeBpalieHus SHEPTruu 3apsLKeHHOT0 KOHIEHCATOpa B SHEPTUI0 U3JIyYEHUsl CBETOINO0/1A.

W3ydeHnue mpoTekaHus TOKa B LIETIH, COJIEpKaIleil KOHIEHCAToP.

Pacnipenenenne pa3HOCTH MOTEHUUANOB (HANPSOKEHUs) TMPU  TOCIEAOBATEIBHOM COCIUHEHUU
KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOpa Yepe3 pe3nucTop.

Tema 2. [locmosannwlit 3.1eKmpudecKuil mox.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus CymecTBOBaHMs MOCTOSHHOIO 3JIeKTpuueckoro Toka. Mcrounuku toka. Hampspkenne U u
S/C é.

3akon Oma 11 y4acTKa Lemu.

DNEKTPUUECKOE CONPOTUBICHHE. 3aBUCUMOCTb CONPOTHUBIIEHUS OJHOPOAHOIO IPOBOAHHMKA OT €ro
JUIMHBI U IIJIOLIA/IM [TONIEPEYHOI0 CEUEHUs. Y IeTIbHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapaiienbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxrodga.

Pabota snexrpudeckoro Toka. 3akon Jxoynsi—JIeHma.

MoIHOCTb 3JEKTPUUYECKOT0 TOKA. TernoBas MOLUTHOCTD, BblIEsIEMasi HA PE3UCTOPE.

OJIC u BHyTpeHHEEe COMPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma nans TOJMHOW (3aMKHYTOM)
ANEKTPUYECKOM 11enu. MOIIHOCTh HCTOYHHKA TOKa. KopoTKkoe 3aMbIkaHue.

Konznencarop B Lienu nocTOSIHHOTO TOKa.

TexHnuyeckue ycTpoHCTBa M TEXHOJOTUYECKUE TPOIECCHI: aMIIEpPMETp, BOJIBTMETP, PEOCTAT, CUETUNK
ANEKTPUYECKON SHEPTUH.

Jemoncmpayuu.

W3mepenue cuiibl TOKa M HAMIPSIKSHMUS.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKAa OT HANpsDKEHMs JUISL PE3UCTOpa, JIaMIIbl HAKAJIWBAHUA U
CBETOUO/1A.

3aBUCHUMOCTh COMPOTHUBICHUS UUIMHIPHUYECKUX TPOBOJHUKOB OT JJIWHBI, TUIOHIAANA TOMEPEYHOTrO
CeueHMsI U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS ITPU TOCTOSHHOM HAIPSKEHUH.

[Ipsimoe uzmepenne DJ]C. KopoTkoe 3aMblkaHHe raJlbBAHUYECKOTO 3JIEMEHTa U OLIEHKa BHYTPEHHETO
COIIPOTHBIICHUS.

CriocoObl coeTMHeHNs UCTOYHUKOB Toka, DJ]C Gatapei.

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

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne cMENIaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COpoTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIS JIaMITbl HaKaIMBaHUsL.

YBenuueHue mpeena u3MepeHus amrnepMmerpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd OJIC raJbBaHMUYECKOTO 3JIEMEHTa OT BPEMEHM IIPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IIETIH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuueckas MPOBOJMMOCTb PA3JIMYHBIX BEUIECTB. OJEKTPOHHAs TMPOBOJUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTD CONPOTUBIICHUSI METAIIJIOB OT TeMIiepaTrypbl. CBEpXIPOBOIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.



[MonynpoBomanku. CoOCTBEHHAss W TPUMECHAsT MPOBOJMMOCTH TOJYIpOBOIHUKOB. CBoiicTBa pP—N-
nepexoza. IloaynpoBoJHIKOBBIE TPHOOPHI.

DONEKTPUUECKUH TOK B AJIEKTPOJIUTAX. JIEKTPOJIUTUYECKAS IUCCOLMALUA. OJIEKTPOJU3. 3aKOHbI
@apanes 11 3JIEKTPOIN3a.

OnekTpruyecknii TOK B razax. CamMoCTOATENbHBIA U HECAMOCTOSTENIbHBIA pa3psan. Pasnuunble THITBI
CaMOCTOATENIBHOrO pa3psnaa. Monnus. [1nazma.

TexHuuyeckue yCTpONHCTBA M IHPAKTHUUECKOE INPHUMEHEHHUE: TIa30pa3psiAHbIE JIAMIIbl, AJIEKTPOHHO-
Jy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE IPUOOPHI: U0, TPAH3UCTOP, GOTOAUO, CBETOANO/, FaIbBAaHHKA,
paduHUpOBaHUE ME/IY, BHIIJIABKA aTIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

3akoHsl 3nekTposinza Dapases.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHUE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OHOCTOPOHHSSA TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGurotenune amekTposusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOAA.

Pu3nyecKuil MPaKTHKYM.

CrocoObl  u3MepeHuss (PU3NYECKHMX BEIWYMH C MHCIOJb30BAaHMEM aHAJIOrOBBIX M IHU(PPOBBIX
M3MEPUTENBHBIX MPHOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CUCTEM. AOCOTIOTHBIE U OTHOCUTEIbHBIC
MOTPEIIHOCTH U3MepeHuil pusndeckux BenuunH. O1ieHKa TpaHuI] MOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUMN, UCCIEAOBAHUI 3aBUCUMOCTEN (DM3MUECKUX BEIUYUH, MPOBEPKA
MIPEJIOKEHHBIX TUIOTE3 (BbIOOp M3 pabOT, OMHMCAHHBIX B TEMAaTHUECKUX pazjenax «YdYeHUUeCKUu
AKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, IPAKTUKYM)).

MesknpeamMeTHbie CBA3H.

W3yuenne kypca ¢usuku yriayonéHHoro ypoBHsS B 10 kiacce ocyliecTBiseTcss ¢ y4€ToM
CoJIepKaTEJIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJOTUU, XUMHH, Teorpaduu u
TEXHOJIOTUH.

MesicnpeOmemmuvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA:@ SIBICHUE,
Hay4yHBId (akT, THUMOTe3a, (U3MUeCKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, JKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJIENb, U3MEPEHHE, MMOTPEIIHOCTH U3MEPEHHM, U3MepUTeIbHbIe MPUOOPHI, U poBas
naboparopus.

Mamemamuka: penieHue CUCTeMbl ypaBHeHUU. JIuneitHas ¢yHknus, mapabona, rumepdbona, UX
rpaduku 1 cBoiicTBa. Tpuronomerpuueckue (GyHKIUN: CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINK Ha OCH KOOPJIAUHAT, CI0XKEHHE BEKTOPOB.

Buonozua: mexanuuyeckoe IBUKEHHE B KUBOHM mpupozae, Auddys3us, ocMoc, TEIIOOOMEH >KHBBIX
OpPraHU3MOB, TETNIOBOE 3arps3HEHHE OKPYKAIOIIEH Cpefibl, YTHIN3AIKs OHOOPTaHHYECKOTO TOTUIUBA IS
BBIPA0OTKH «TETUIOBOM» U DIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSDKCHHWE M KANWUISPHBIC SIBICHUS B
MIPUPOJIE, DIIEKTPUUECKUE SIBJICHUS B dKUBOM IPUPOJE.

Xumua: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAS
Macca, MOoJIy4YeHHE HaHOMAaTepHaJIOB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH U Ta30B, KUAKUE
KPUCTAJUIbI, BJEKTPUYECKHUE CBOWMCTBA METAIOB, SJEKTPOJMTUYECKAs] JUCCOLMAIUs, TalbBaHUKA,
3JIEKTPOHHAS! MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IABMKEHUI C MCMOJIH30BAHUEM MEXAaHH3MOB, YUET CYXOTO M JKUIKOTO
TPEHUs B TEXHUKE, CTATUYECKUE KOHCTPYKLIMUH (KPOHIITEHH, peléTyaTble KOHCTPYKILUHN), UCIIOJIb30BAHUE



3aKOHOB COXpPaHEHHUS MEXaHHKH B TEXHUKE (TUPOCKON, BOJAOMET W JIpyrHe), BUraTellb BHYTPEHHETO
CropaHus, TapoBas TypOWHA, OBITOBOW XONOMWIBHHUK, KOHIUIIMOHEP, TEXHOJOTHH TONyYeHUS
COBPEMEHHBIX MaTEpHAJIOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, MU HAHOTEXHOJIOTHH, 3JEKTPOCTaTHYECKas
3aluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, Tra3opa3psAaHbIC JIAaMIIbL, IOJYIPOBOJHUKOBBIE MPHOOPHI,
rajJibBaHUKA.

11 KJIACC

Pa3znea 4. JjekTpoauHAMHUKA.

Tema 4. Maznummnoe noe.

B3anmoneicTBUE MOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarnutHoe mnoiie. Bekrtop
MAarHUTHON MHAYKUUH. [[pyHIMN Cyneprno3uiiny MarHUTHBIX TOJIeH. JIMHMY MarHUTHOW UHAYKIUH.

MarauTtHoe 1osie MPOBOAHHKA C TOKOM (IIPSIMOTO MPOBOAHMKA, KATYIIKH U KPYroBoro BUTKa). OmBIT
Opcrena.

Cuna Amriepa, e€ HanpaBJIEHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHHEe M MOAYJb. JIBMKEHHE 3apsHKEHHOM 4YacTHIbl B OJHOPOIHOM
MarHuTHoM noJie. Pabora cuier JIopenia.

MarnuTHoe noje B BeniecTBe. GeppoMarHeTUKH, rapa- U TuaMarHeTUKH.

TexHudeckue yCTpPOWCTBA U TEXHOJIOTHYECKHE IMPOIECChl: MPUMEHEHUE TOCTOSHHBIX MarHUTOB,
ANEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, ANEKTPOABUTaTENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMA HMHAYKIMM MarHUTHOTO TIOJIS IOJOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSIHHBIX
MAariuToB.

Kaptuna nuHMIA MarHUTHOW MHIYKUMM TOJSA JJIMHHOTO NPSIMOTO MPOBOJHHMKA W 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.

B3aumMogeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmoienne ABM>KEHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS MEKTPOU3ZMEPUTENBHOTO TPUOOPA MATHUTOITIEKTPHUECKON CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nadbopamopusie pabomul, RPAKMUKYM.

HccaemoBanre MarHUTHOTO II0JIST IIOCTOSHHBIX MarHUTOB.

HccnenoBanue cBOKUCTB (heppoOMarHeTHKOB.

WccnegoBanue necTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpezneneHre MarHUTHON MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnexkmpomaznumnan uHOYKYuUs.

SIBrenne anexkTpoMarHUTHOW HMHAYKIWU. [[oTOK BekTOpa MarHUTHOM MHAyKmuu. DJ(C uMHIyKIUW.
3aKkoH anekTpoMarHuTHOM nHAyKuu @apanes. Buxpesoe snektpuueckoe none. Tokn Dyxo.

O/J1C uHAYKIIMY B IPOBOAHUKE, TBUXKYILIEMCS B OJTHOPOJJHOM MarHUTHOM I10JI€.

IIpaBuio JleHna.

NunyktuBHOCTH. KaTyiika MHIYKTUBHOCTH B IIENM MMOCTOSHHOTO TOKA. SABNIeHre camonHaykuu. J/1C
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJeE.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHUE MPOIECChl: MHAYKIIMOHHAS M€4Yb, COJICHOM I, 3alllUTa OT
AJIEKTPU3ALMH TEJ MPU IBUKEHUH B MArHUTHOM T10JI€ 3EMJIH.

Jemoncmpayuu.

HaGmonenue SBiIeHUsI SJICKTPOMArHUTHON MHTYKITHH.



Uccnenosanue 3aBucumoctu IJ1C MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA.

IIpaBuio JleHna.

[Tagenre MarauTa B aIIOMUHUEBOM (MeIHOM) TpyOe.

SIBneHune caMOMHTYKIHH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMHN OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nabopamopusvie padomovt, nPAKMUKYM.

UccnepoBanue siBIeHUS 3J€KTPOMAarHUTHON MHYKIUU.

Onpenenenre HHAYKIMA BUXPEBOIO MAarHUTHOTO MOJISI.

HccnenoBanue siBIeHUS CAMOMHTYKIUH.

COopka MoieNv 3IEKTPOMArHUTHOT'O TeHEpaTopa.

Paznen 5. KoJsieGanus U BOJIHBI.

Tema 1. Mexanuueckue Koedbanus.

Komnebarenpuas cucrema. CBOOOAHEBIE KOJIEOAHUS.

lapmonunueckne konebanus. KuHemaTmdyeckoe U JAMHAMHYECKOE OMHCaHUE. DHEPreTUYECKOE
onmucaHue (3aKOH COXPAaHEHMs] MEXaHWYECKOW dSHepruu). BbIBOA IWHAMHUYECKOTO  OMHCAHUS
FapMOHHYECKHUX KOJIEOaHUI U3 X IHEPreTUYECKOTO M KHHEMATUYECKOTO OMMCAHUSI.

Awmruntyaa u ¢aza xonebanuil. CBsi3b aMIUIUTY bl KOJeOaHUN MCXOMHON BETUYHMHBI C aMILUIUTYIaMU
Kos1e0aHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepron u wactorta konebanmii. [lepro Mambx CBOOOMHBIX KOJIEOAHUI MAaTEeMaTUYECKOTO MasTHUKA.
[Teproa cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MasiTHHUKA.

[Tonstue o 3aTyxaromux KoiebaHusix. BeiHykneHHble koneOanus. Pezonanc. PezonaHcHasi kpuBasi.
Bnusinue 3aTyxaHus Ha BUJI PE30HAHCHOM KpHUBOH. ABTOKOJI€0aHus.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTUYECKHUE IMPOIECChl: METPOHOM, YacChl, Ka4yesid, MYy3bIKaJbHbIE
WHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KonebaTeaIbHOro ABUKECHHUS.

HabutoieHne He3aBUCMMOCTH MTepHOJia MaJIbIX KOJIeOaHHUH rpy3a Ha HUTH OT aMILITUTY/IbI.

HccnenoBanue 3aryxamooliMx KojeOaHMH M 3aBHCHUMOCTH IE€pHOJa CBOOOJHBIX KOJeOaHUH OT
CONPOTHUBIICHUS.

Hccnenoanue xonebanuii rpy3a Ha MAaCCUBHOM MPY>KUHE C IeNbI0 GOpMUpPOBAHUS TPEACTaBICHUN 00
UJIeaTbHON MOJIETTH MPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHHUs SHEPTUH MPHU KOJEOAHUIX Ipy3a Ha MPY>KUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOAHHIA.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomut, npakmuxym.

N3mepenne neproa CBOOOTHBIX KOJICOaHUN HUTSHOTO U IPYKUHHOTO MasTHUKOB.

N3ydeHne 3akOHOB ABMKEHUS Tea B X0J1¢ KOJIeOaHH Ha yIIPyroM MoABece.

W3ydeHnne qBUKEHHS] HUTSHOTO MasTHHKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMIUTATY/IbI 3aTYXAIOMNUX KOJICOaHMIA.

HccnenoBanue BBIHYKIEHHBIX KOJIEOAHMIA.

Tema 2. dnekmpomaznumnsle Ko1edanus.

Konebarenpuspiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUSI B HJI€aTbHOM KOJIeOaTeIbHOM
koHType. @opmyna Tomcona. CBsi3b aMIUIMTYABI 3apsia KOHAEHCATOpa ¢ aMIUIUTYJOM CHUJIbI TOKa B
KoJe0aTeTbHOM KOHTYpE.

3aK0H COXpaHEHHS SHEPTUHU B UACATHLHOM KOJeOaTeTbHOM KOHTYPE.

3aryxarolue JIeKTPOMarHuTHbIe KoseOaHus. BeIHYXIeHHBIE AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[TepemenHbIli TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE W JICUCTBYIOIIEE 3HAUYCHUE CHUJIbI
TOKA ¥ HAMIPSHKCHUS TIPH PA3TUIHON opMe 3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BpEMEHHU.



CunyconaJIbHBII TIEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOpP M KaTyllka WHAYKTUBHOCTH B LEMH
CHUHYCOMJAJIBbHOr0 IEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU .

Wneanbublii Tpanchopmatop. [ponsBoacTso, nepenava u moTpedIeHUE HIEKTPHUECKON IHEPTUH.

OKOJIOTMYECKUE PUCKM TpU  NPOU3BOACTBE  3yeKTpodHepruu. KynbTypa  HMCHOIb30BaHUSA
3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU.

TexHuueckue yCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUN 3BOHOK, TIE€HEpPaTop
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTporepeaay.

Jemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

3aBHCHUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH ¥ €MKOCTH KOHTYpA.

OcuorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJICOAHUIHA.

Mopaenb 37eKTpOMarHuTHOro0 reHepaTopa.

BrIHyXIeHHBIE CHHYCOHIATbHBIE KOJICOaHMUS.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOI0 TOKA.

Pe3sonanc mnpu mocnenoBaTenbHOM — COCIMHEHMM  PE3UCTOpA, KATYIIKM HMHAYKTUBHOCTH U
KOHJIEHCATOopA.

VYCeTpoicTBO U MPUHIIUIT ACHCTBUA TpaHchopmaTopa.

Monenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMuUKym.

Nzyuenue Tpancdopmaropa.

HccnenoBanue nepeMEHHOTO TOKA 4Yepe3 IMOCIIE0BATEIbHO COECAMHEHHBIE KOHJEHCATOP, KaTyLIKy U
pe3ucrop.

HabmntoneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENHU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL.

MexaHuueckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie u npoaoiabHble BoJHBL [lepuon,
CKOpPOCTb paclpoCTpaHEHUs U JUIMHA BOJHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPaXXC€HHUE, MPEIOMIICHHE,
uHTephepeHus U AudpaKius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNE OKPYKAIOWIEH CPEIbI.

DONeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JIyUY€HHUS JIEKTPOMArHUTHBIX BOJH. B3ammHas opueHrtanus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTpaKE€HHE, MpelIoMIIEHHe, MOoJspu3anus, UHTepdepeHuus u
T paKus.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue ycTpolcTBa M TPAKTUYECKOE IPUMEHEHHE: MY3bIKaJlbHble WHCTPYMEHTHI, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-nieub, ynbTpa3ByKoBasi TUAarHOCTHKA B TEXHUKE U
MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmtonieecs Te10 kKak HICTOYHUK 3BYKa.

3aBHCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUA.

HaGmronenue oTpaxeHus U MpeToMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenue natepdepeHimu u U pakiini MeXaHUIeCKUX BOJIH.

AKYCTUYECKUH PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

Habmronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYIOW U 4YaCTOTOM KOJIeOaHUH.



HccnenoBanme CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, NPEJIOMJICHHE, TMOJsSpU3alus,
mudpakius, tHTepEpeHIus.

Oo6HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

N3ydenue napameTpoB 3ByKOBOI BOJIHBI.

N3ydenue pacnpocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeliHOEe pacnpoCTpaHEHUE CBETa B OAHOPOJHOW cpene. Jlyd cBera. ToueuHbld MCTOYHUK
CBeTa.

Otpaxkenune cBera. 3aKkOHbl OTpaxkeHus cBeta. llocTpoeHue wu300paxeHUM B TUIOCKOM 3E€pKaje.
Cdepuueckue 3epkara.

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIM TMOKa3aTellb MPETIOMIICHHUS.
OTHOcUTeNbHBIN TOKa3aTeNnb mpenomieHus. [1ocTOSTHCTBO 4acTOTHI CBETAa M COOTHOIICHHE AJIMH BOJH
IIPH NIEPEX0I€ MOHOXPOMATHUECKOI0 CBETAa UEpe3 IPaHUIly pa3zelia ABYX ONTHYECKUX CPel.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIi coctaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi moIHOro BHYTPEHHETO OTPasKEHUS.

Cobuparonue U paccenBaroniue JUH3b. TOHKas JrH3a. DOKYCHOE PACcCTOSHUE M ONTHYECKas Cuia
TOHKOHM JIMH3BI. 3aBUCHMOCTH (DOKYCHOTO PacCTOSTHHSI TOHKOW C(EepUUYECKON JIMH3BI OT €€ TeOMEeTpUr U
OTHOCHUTEJIHOT'O MOKa3aTess MPeIoMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon nyya, MPOLIEANIETO JHMH3Y IO TMPOU3BOIBHBIM YIIIOM K €€ TJaBHOM ONTHYECKOW OCH.
[Toctpoenue M300paXkeHUII TOUKM M OTpe3Ka NpSMOM B COOMpAIOIIMX M PACCEUBAIOIIMX JMH3aX U UX
CHUCTEMaX.

OnTuueckue nmpubopsl. Pazpemarorniast ciocoOHOCTh. ['11a3 Kak onTU4eckas cucrtema.

[Ipenensl IPUMEHUMOCTH T€OMETPHUECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBeta. KorepeHTHbIE HCTOUHUKH. YCJIOBHUS HaOMIOACHUS
MakCHMyMOB M MHHHMYMOB B HHTEP(EPCHIIMOHHOW KapTHHE OT JBYX KOTEPCHTHBIX HMCTOYHUKOB.
[Tpumeps! ki1accuueckux HUHTEPHEPEHIIMOHHBIX CXEM.

Hudpakmus cera. HudpakuuonHas pemi€Tka. Y cIoBHEe HAOMIOJACHUS TIIABHBIX MaKCUMYMOB MpH
MaJeHU MOHOXPOMATHYECKOT0 CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M TEXHOJOTHYECKHE IPOLECCHl: OYKH, JIyna, MEepUCcKom, (oToammapar,
MHUKPOCKOTI, TPOEKIIMOHHBIN ammapaT, MPOCBETIICHHE ONTHKHU, BOJIOKOHHAs ONTHKA, IU(paKIrOHHAS
peleTka.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

UccnenoBanue npenomMiaeHus CBETa.

Habmtoienne moaHOro BHYTpEHHEro oTpakeHus. MoJienb CBeTOBOIa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MIIOCKOMapaIeNbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB U300paXKeHUM B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGmonenue naTepdepeHIm cBera.

Habumoienue 11BeTOB TOHKUX TJIEHOK.

Hab6mronenue qudpakiuum cBera.

W3yuenne quQpakinOHHON PEIIETKH.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

HaGmronenue qucnepcuu cBerta.

Habmonenue nonsipusanuu cera.

[TpuMmeHeHne MOIIPOUIOB IS H3yYEHUSI MEXaHUYECKUX HATIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.



N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBA (HA MPUMEPE KUAKHUX JIUH3).

W3mepenne pOKyCHOTO pacCTOSIHHSI PACCEUBAIOIINX JIMH3.

[Tonydenue n300pakeHus B CUCTEME U3 INIOCKOTO 3epKalia U JINH3HI.

[Tonydenue nzo6paxkeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKONUYECKUX CUCTEM.

Habmronenune nudpakuuu, nHTEp)EpeHInN 1 MOISAPU3aALUU CBETA.

N3ydenue nonspusanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUDIICKTPHKA.

N3ydenue nntepdepeHIuu J1a3epHOro U3Iy4eHUs Ha IBYX LIESX.

HaGmoienue aucriepcum.

HaGmonenue u uccnenoBanue 1uGppakiimOHHOTO CIIEKTpA.

W3mepenne 1imHbI CBETOBOM BOJIHBI.

[TonydeHnue cekTpa U3y4yeHus: CBETOINO/Ia MIPH OMOIIHU AU(PPAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

'panuubl  OPUMEHHMOCTH  KJIAaCCMYECKOW  MexaHuku. [locTtynmaTel  crnenuaibHOM — TEOpHUH
OTHOCHUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBai. llpeoOpa3zoBanusi JlopeHma. VYcnoBue NPUYMHHOCTH.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€JIEHNE BPEMEHU U COKPALLEHUE JIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEpPTUel U UMITYJIHCOM PEISATUBUCTCKOMN YaCTHUIIbI. DHEPTHUS TTOKOS.

TexHuyeckue yCTpOCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIYTHUKOBBIE MPUEMHUKH, YCKOPUTEIU
3apsKEHHBIX YACTHII.

Y4eHnueckuit IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, IPAKTUKYM.

Omnpenenenne UMITYJIbCa U SHEPTUU PEISITUBUCTCKUX YacTHIl (M0 GoTorpadusM TPEKOB 3apsKEHHBIX
YaCTHUI] B MArHUTHOM TI0JI€).

Pa3zpnen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHuo-60aH0601l Oyanus3m.

PaBHOBecHOe TemyioBoe M3IydYeHHE (M3JIydeHHE aOCOJIIOTHO 4EPHOro Tena). 3aKoH cMeuleHus Buna.
I'unoresa I1nanka o kBaHTax.

@®OTOHBL. DHEPrUs U UMITYJIbC (POTOHA.

®oroadpdexr. OnbiTel A. I'. CroneroBa. 3akoHbl ¢orodddexra. YpaBHeHue OIHHIITEHHA I
botorddekra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBeta (B YacTHOCTH, JABJICHHE CBETa Ha a0CONIOTHO MOIJIOUIAIOIIYI0 M a0COIIOTHO
oTpakarolyro nosepxHocts). Onbrtsl I1. H. JleGenena.

Bonnoseie cBoiictBa uwactuil. Bomuber nme bpoitns. nuHa Bomubl ne bpoiins m pasmepsr obnactu
JIOKaJIM3alMK JIBUXKYIIEecs dacTulibl. KopryckynsipHO-BOTHOBOM Ayanu3M. J(udpakuus 31eKTpOHOB Ha
KpHUCTaJlIax.

Crnenuduxa n3mepenuit B Mukpomupe. CooTHoleHus: HeonpeaenéHuocTel I eitzendepra.

TexHuuyeckue ycTpoHCTBa U TEXHOJIOTUYECKUE MPOIIECCHI: CIEKTPOMETP, (HOTOITEMEHT, (DOTOIATUHK,
TYHHEJIbHBIM MUKPOCKOTI, COJTHEYHAast OaTapesi, CBETOUO/I.

Jemoncmpayuu.

®oTo3eKT Ha YCTAaHOBKE C IUHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TIOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.

Conneunas Gartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

Hccnenosanue goropesucropa.

N3mepenue nocrossuaol [Inanka Ha ocHOBe uccnenoBanus Gotodrddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHMUSL.



Tema 2. Duzuka amoma.

OmnbITH IO MCCIIEIOBaHUIO CTpOeHUs aTroma. [lnanerapHas monens atoma Pesepdopra.

[Mocrymarel bopa. M3nydenwe u morjomieHHe (OTOHOB MPH TEPEXOoJie¢ aToMa C OJHOTO YPOBHS
SHEPrUU HA JIPYTOM.

Bunel ciektpoB. CieKTp ypOBHEHR HEPTUU aTOMa BOAOPOJA.

CroHTaHHOE U BBIHYXKJEHHOE U31yueHue ceera. Jlasep.

TexHnyeckue ycTpolcTBa M TEXHOJIOIMUECKHUE IPOLIECCHI: CHEKTPAJIbHBIM aHaINU3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Habnronenue nuHeHyaTbIX CIIEKTPOB.

Y CTpONCTBO U ACUCTBHE CYETUYMKA HOHU3UPYIOLINX YACTHULI.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3IIYYCHMUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HaGroienne JTMHeHYaToro CreKTpa.

HccnenoBanue ciekTpa pa3pekeHHOI0 aTOMapHOTro BOJIOPO/ia M U3MEpEHHe TOCTOssHHON Punibepra.

Tema 3. uszuka amomnozo A0pa u I1eMeHmMapHbiX Yacmuy,.

Hyxnonnas monens sipa I'eiizen0epra—Banenko. 3apsz sapa. MaccoBoe uncio sapa. M3otomnsl.

PagnoakTuBHOCTB. Anbda-pacnaa. DIEKTPOHHBINA U MMO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydeHue.

3aKOH paJuOaKTHBHOIO pacnana. PaguoakTuBHble M30TONBl B npupoge. CBONCTBA MOHU3HPYIOLIETO
U3Ny4YeHus. BiMsHuE pPaguMOaKTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbI (OH H3IydeHus.
Jo3umerpusi.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

Snepuble peakuuu. Jlenenue u cuHTe3 Anep. SnepHble peakTophl. IIpoOneMsl ympaBisgeMoro
TEPMOSEPHOTO CUHTE3a. DKOJOTUYECKUE ACTIEKTHI Pa3BUTHS SIIEPHON YHEPTETUKHU.

MeTopl perucTpalvy U UCCIEN0BAHNS SIIEMEHTAPHBIX YaCTHL.

@dyHamMeHTaIbHbIe B3auMoielicTBUs. baprnonsl, Me30HBI U sienToHbl. [IpencraBnenue o CtannapTHOU
Mozenn. KBapk-TiIFoOHHast MOJIEb aJpOHOB.

®dusuka 3a npenenamu CtannapTHol Mojenu. TEéMHas MaTepust U TEMHas SDHEPTHUsL.

EnuHcTBO (m3nyeckoit KapTHHBI MUpa.

TexHudeckue ycTpoWcTBa M TEXHOJOTHYECKHME ITPOLIECCHI: JO3UMETpP, Kamepa BuibcoHa, snepHbIi
peaKkTop, TEPMOSIZICPHBINA PEaKkToOp, aTOMHass 00MOa, MArHUTHO-PE30HAHCHASI TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

WccnenoBanue paanoakTUBHOTO (hOHA C MCIIOJIB30BAaHUEM JI03UMETPA.

N3yuenune mormomenus: 6eTa-4yacTUIl aTFOMUHHEM.

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH.

Oranel pa3BUTHs acTpoHomuu. IIpukiagHoe M MHPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMUMU.
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS PUPOIbI KOCMUYECKUX OOBEKTOB.

Meroasl aCTpPOHOMHYECKUX UCCIe10BaHU. COBPEMEHHBIE ONITUYECKUE TEJIECKOIIbI, PaINOTEIECKOIIBI,
BHeaTMoc(epHasi aCTpPOHOMHUSI.

Bun 3Bé3aHor0o HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUIMMOE ABH)KCHHUE.

Conneunas cucrema.

Comnue. ConHeyHasi akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMMa «CHEKTPAJIbHBIM KJIACC — CBETUMOCTbY. 3BE3JIBI
IJIABHOM  TIOCJIEOBATEIbHOCTH. 3aBHUCHUMOCTb «Macca — CBETHUMOCTBb» M 3BE3]  IJIABHOM
IIOCJIEI0BATENbHOCTH. BHyTpeHHEe cTpoeHune 3BE31. COBpEMEHHBIE NTPEACTABICHUS O IPOUCXOXKACHUN H
sporronny CoJiHIA U 3BE3. DTanbl )KU3HHU 3BE3I.

Mnineunsiii [1yts — Hama ["anaktuka. [lonoxxenue u neuwxenne Connna B [anaktuke. TUMBI ranakTHK.
Panuoranaktuku u kBazapel. UEpHBIE ABIPBI B A1pax rajJakTHK.



Bcenennas. Pacmmupenue Bceenennoi. 3akon Xa06ma. Pasberanme ramaktuk. Teopwsi Bonbmioro
B3pbIBa. PenukroBoe usinydeHue.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus.

HaGOmonenust 3BE3gHOrO Heba HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHHUEM KOMITHIOTEPHBIX
NPUIIOKECHUN JUIS OIpEJeNiCHUs] MOJOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOro MONIyIIapys U ApKHUE 3BE3 MBI

Ha6mronenus B Teneckorn JIyHbI, TUIAHET, TYMaHHOCTEH ¥ 3BE3THBIX CKOTUICHHH.

Pu3nyecKuil NPaKTHKYM.

CriocoObl  m3MepeHHs (PU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX M LU(PPOBBIX
U3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCUTEIIbHBIE
NOTPEUIHOCTH U3MepeHuil pusnueckux BenuyuH. OLeHKa rpaHuLl HOTPEIHOCTEH.

[IpoBeieHne KOCBEHHBIX M3MEPEHUM, HCCIETOBAHUN 3aBUCUMOCTEN (DM3NUYECKUX BEJIMYMH, MPOBEPKA
MIPEJIOKEHHBIX TUIOTE3 (BbIOOp M3 pabOT, ONMCAHHBIX B TEMAaTHYECKHX paszjaenax «YUyeHUUEeCKHUM
HKCHEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM).

Oo6o0maee NOBTOpPEeHNUE.

O06o0uieHne u cucTeMaTH3alMs COJAepKaHUs paszaenioB Kypca «MexaHuka», «MonekyispHas pu3nka
U TEepMOAMHAMHKaY, «DJeKTpoauHamukay, «Komebanust u BonHbD), «OCHOBBI CHELHATIBHON TEOpHUH
OTHOCUTEJIbHOCTUY, «KBaHTOBast hu3uka», « QIeMEHTbl ACTPOHOMUU U aCTPOPUIUKI.

Ponb U3k 1 aCTpOHOMHUH B S3KOHOMMUYECKOMN, TEXHOJOTHUECKON, COLIMAIBbHOM U 3THYecKO chepax
JESTEIbHOCTH YeJIOBEKA, pOJib U MECTO (PU3UKHU U aCTPOHOMHUHU B COBPEMEHHON HAY4YHOUH KapTHHE MUpa,
3HAUEHUE ONMCATEIbHOM, CHUCTEMATH3UPYIOUIeH, OOBSCHUTENbHOM M MPOrHOCTUYECKOW (PYHKIMM
¢usnyeckoil Teopuu, poiab (PHU3NUECKOM Teopuu B (POPMHUPOBAHUM MPEJCTABICHUH O (PU3NYECKOM
KapTHHE MHpa, MECTO (PU3UYECKOM KapTHHBI MUpPa B OOIEM psiJly COBPEMEHHBIX €CTeCTBEHHO-HAYUHBIX
IIPEICTaBICHUN O IPUPOJE.

Me:xnpeameTHbie CBSI3H.

N3ydyenue kypca @usuku yriyonéHHoro ypoBHS B 11 Kkiacce ocyiiecTBisieTcss € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBA3€M ¢ KypcaMu MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemnovie NOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:@ SIBIICHUE,
Hay4HbId (akT, TUMOTe3a, ¢uU3NUecKas BEJIMYMWHA, 3aKOH, TEOpHs, HaOIIOJEHUE, DKCIIEPUMEHT,
MO/JICJIMPOBAaHUE, MOJIENb, U3MEPEHNE, IOTPEIIHOCTH U3MEPEHUH, U3MEpUTENIbHBIE MTPUOOPHI, LU(ppOBast
nabopaTopusl.

Mamemamuxka: pelieHUe CUCTEMbl ypaBHeHMH. TpuroHomerpuueckue (QyHKIIMH: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPBHI M MX MPOEKIMH Ha OCH
KOOpJMHAT, CIIO)KeHHEe BeKTOpoB. IlpousBogHble 3meMeHTapHbIX ¢GyHKuuMd. [IpusHaku mnomodus
TPEYroJIbHUKOB, OTIpeieIeHue MJIOLIa U MIOCKUX (Guryp u oobéma Ted.

Buonozua: >nextpudeckue sIBICHUS B )KUBOU MPHUPOJIE, KojebaTenbHbIe IBUKEHHS B AKUBOU MPUpPOJIE,
SKOJIOTMUECKHE PUCKU TpU TMPOU3BOJACTBE DIEKTPOIHEPTUH, IJIEKTPOMArHUTHOE 3arps3HEHHE
OKpY)KaloIllell cpeapbl, yJAbTPa3ByKOBas JUarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SIBJICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKAas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CIICKTPAIBHBINA aHAJU3.

TI'eozpaghusa: marnuTHBIC TONMIOCA 3EMJIH, 3aJI€)KU MAaTHUTHBIX pyJ, POTOCHEMKA 3€MHON TOBEPXHOCTH,
ceiicmorpad.

Texnonozua: NPUMEHEHHUE IOCTOSHHBIX MAarHUTOB, JIEKTPOMAarHuUTOB, 3JIEKTPOJBUTaTeNb SKOOH,
TeHEepaTop MEPEMEHHOI0 TOKA, MHIYKIIMOHHAA 11€4b, IMHUY IEKTpOnepeaad, d1eKTPOABUTaTeNb, Pajgap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TeaedoH, CBU-neus, ynpTpa3BykoBas AMArHOCTHKA B TEXHHUKE,



MIPOEKIIMOHHBINA anmnapar, BOJIOKOHHAsI ONTHKA, COJTHEUHasi 6arapesi, ClIyTHUKOBbIE TPUEMHUKH, SEpHAs
SHEPTEeTHUKA U IKOJIOTMUYECKUE aCIIEKThI €€ pa3BUTHUS.

INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 ®U3MKE HA YPOBHE
CPEJJHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOTro npeaMera «Pu3nka» JOJIKHBI OTpakaTb TOTOBHOCTD
U crocoOHOCTh 00YYaIOIINXCSl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUUYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHX YOEXJCHUH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM [EHHOCTSIM POCCHICKOTO OOIIEeCTBA, pPACHIMPEHHE J>KU3HEHHOTO OINbITa M OIbITa
NESTENIbHOCTH B IPOLIECCE pealli3allid OCHOBHBIX HAlpaBICHUHM BOCIUTATENIbHOMN AEATEIbHOCTH, B TOM
YHClie B YaCTH:

rpakKIaHCKOT0 BOCTIMTAHUSA:

e chopMHpPOBAaHHOCTH TPAKIAHCKOW MO3UIMHM OOYYAIOUIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

® [PUHATHE TPAJUIUOHHBIX OOIICYETIOBEYECKUX T'YMAHUCTHUYECKMX M JAEMOKPATHYECKHX
LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpecax TIpaKIaHCKOrOo OOILecTBa,
y4acTBOBAaTh B CAMOYIPABJIEHUHU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHE B3aUMOJEWCTBOBATH C COLUAIBHBIMA MHCTUTYTaMH B COOTBETCTBHM C UX (YHKIUSAMH U
Ha3HAYCHHEM;

® TOTOBHOCTb K T'YMaHUTAapHOW U BOJIOHTEPCKOM 1EATENBHOCTH.

NATPHOTHYECKOT0 BOCIINTAHMS:

e  chOpPMHPOBAHHOCTb POCCUHUCKOM Ipax1TaHCKONW UAEHTHYHOCTH, MATPUOTU3MA;

® IIEHHOCTHOE OTHOLIEHHE K IOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSAM POCCHUMCKHX YUYEHBIX B
obnacTu (GU3UKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

e  c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUHUECKOIO TIOBE/ICHUS;

®  CrHOCOOHOCTh OIICHMBATh CUTYallMI0 M TNPUHUMATh OCO3HAHHBIC PELICHHs, OPHEHTHPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTH YUEHOTO;

®  OCO3HaHHE JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOMYMBOIO Oy yIIETO.

3CTeTUYECKOr0 BOCIIMTAHMSA:

® OCTETHYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY HAYYHOIO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil Hayke.

TPYAOBOI0 BOCTIMTAHUSA:

® HHTEpeC K paziuyHbIM cdepaM MpodeccHOHAIbHON AESITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(Gu3MKON M TEXHUKOH, yMEHHE COBEpIATh OCO3HAHHBIM BBHIOOP Oyaymiel npodeccuu U peasn30BHIBATH
COOCTBEHHBIE KH3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHUIO M CaMOOOpa3oBaHHIO B oOmacTH (uU3MKH Ha
MPOTSKEHUH BCEU JKU3HU.

IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

e chopMHpPOBAaHHOCTH  DKOJIOTMYECKOM  KYyJIbTYpPhl, OCO3HAaHHE  TJI00AJBHOTO  XapakTepa
AKOJIOTUYECKHX MPOOIIeM;

® [UJIJAHMPOBAHUE W OCYIIECTBJICHUE IEUCTBUU B OKPYXAIOWIEH Cpele Ha OCHOBE 3HAHUA LeJeu
YCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA;

®  pacIIMpeHHE OMbITa JEATENIbHOCTH HKOJIOTMYECKON HAmpaBIEHHOCTH HAa OCHOBE MMEIOIIHXCS
3HaHUi 1o usmke.



HEeHHOCTH HAYYHOI'0 MO3HAHMS:
e chOPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
bu3nveckoil HayKH;
® OCO3HAaHHWE ICHHOCTH HAYYHOH JIESATEILHOCTH, TOTOBHOCTh B IIpoIlecce HU3ydeHHS (DHU3HKH
OCYIIECTBIIATH MPOSKTHYIO U UCCIICIOBATEIbCKYIO JCSITECIBHOCTh HHANBUYAILHO U B TPYIIIIC.

METAIIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUSA:

®  CaMOCTOSITENbHO  (OpMYNIHpOBaTH U  aKTyalIM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

®  OMNpEeNeNsITh IENH eATeTbHOCTH, 33aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKCHUS;

®  BBIBIATH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHSI B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSAX;

e paspabarhiBaTh IUIaH pElICHUA MPOOJIEMBbI C Y4ETOM aHallM3a HMEIOIIUXCS MaTepUajbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

®  BHOCUTH KOPPEKTHUBBI B JIEATE€IbHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLICHUBATh
PHUCKH MOCTEACTBUMN JAEATEIHHOCTH,

¢ KOOPIMHUPOBATH U BBHINOJMHATH pPabOTy B  YCIOBUSAX PEATbHOr0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

®  pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

®  BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMU TTOHATUSMU U METOAaMHU (PU3MUECKON HAYKH,

e BIAJETh HaBBIKAMU y4eOHO-UCCIIEIOBATEIHCKON U MPOEKTHON AEATeTbHOCTH B 001acTu (hU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB pelieHus: 3a7ad (HU3U4ecKOro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

e BJIAQACTh BHUJAAMH JICATCIBHOCTH 1O TIOJIYYEHHUIO HOBOTO 3HAHMS, €ro WHTEPIpETaluH,
MpeoOpa3oBaHUI0 U TMPUMEHEHUIO B Pa3jMYHBIX YY€OHBIX CHUTYyallUsX, B TOM YHCIE TMPH CO3AaHHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

®  BBIABJIATH NPUYUHHO-CIIEICTBEHHBIE CBA3M M AKTyaJU3MpPOBATh 3aJ1a4yy, BbIABUTATh THIIOTE3Y €€
pelieHusi, HaXOAUTh AapryMEHTHI ISl JI0KAa3aTeIbCTBA CBOMX YTBEP)KIEHUW, 3aJaBaTh NapameTpbl U
KPUTEPHUH PEIICHHUS;

®  aHAIM3UPOBATh NOJIYYCHHBIC B XOJE PELICHUS 3a/1auyd Pe3yJbTaTbl, KPUTUUECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

e  CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 33]aul B 00pa30BaTeNbHOMN AEITETFHOCTH, B TOM YHUCIIe
MIpU U3yYEHUH (PU3UKU;

®  J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT;

®  yMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEITEIbHOCTH,

®  yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

®  BBIIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTMHAIIbHBIE TIOJIXO/Ibl U PEIICHNUS;

®  CTaBUTh IPOOJIEMBI U 3a]1a4H, JOIMYCKAIOUINE aJIbTePHATUBHBIE PEIICHNUS.

Paborta ¢ undopmanmeii:

e  BIAJETh HaBBbIKAMU MMOJIy4eHUs MH(OpMALUU (HU3HUECKOTO COJEPKAaHUS U3 MUCTOUYHUKOB Pa3HBIX
TUIOB, CAMOCTOSITEIbHO OCYIIECTBJISITH TOWCK, aHajdu3, CUCTEMATU3AlMI0 M HUHTEPIPETAIUIO
nH(OpMAaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

®  OIICHUBATh JIOCTOBEPHOCTH UHPOPMAITUH;

®  HCIIOJIB30BAaTh CpelcTBa WH(DOPMANMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTHUH B pPEUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpPraHU3alMOHHBIX 3a7ad C COOJIOJcHHEM TpeOOBaHMIA



APrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PeCypCOCOEpeKEeHHUs, MPABOBBIX M ITHYECKHX HOPM,
HOpM HMH(OPMALIMOHHON 0€30MaCHOCTH;

®  CO3/1aBaTh TEKCThI (PU3UYECKOTO COJCP)KAHWS B PA3JIMYHBIX (QopMarax ¢ y4éTOM Ha3HAYCHUS
nH(OpMAaIUY U LIEIEBOH ayIUTOPHH, BEIOUpPAasi ONTUMAIIbHYIO ()OpMY NIPEICTABICHHUS U BU3yaIH3alHH.

KoMMyHuUKaTHBHbIE YyHHBepcaJlbHble Y4eOHbIe JelicTBUA:

®  OCYIIECTBIIATH OOILIECHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU ACATEIBHOCTH;

®  DPAacHo3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallul U CMATYATh KOH(IJIUKTEI,

®  DPa3BEPHYTO W JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHHSI C UCIIOJIb30BaHUEM SI3BIKOBBIX CPE/ICTB;

® TIOHMMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW Y HHMBHIyaIbHON pabOTHI;

e BHIOMpaTh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUH ¢ Y4ETOM OOIIMX HWHTEPECOB H
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUICKTHBA;

® [PUHUMATH LEIH COBMECTHOW IESTEIHHOCTH, OPraHU30BBIBATH U KOOPJWHHPOBATH JEHCTBUS IO
e JIOCTMXKCHMIO: COCTABIIATH IUIAH JCHCTBUH, pacnpeieisaTh POJIM C YY6TOM MHEHUH YYaCTHHKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

® OIICHUBATh KA4YeCTBO CBOETO BKJIaJa W KaXJOTO y4acTHHUKAa KOMAHIbI B OOINMH pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

e Qpe/araTh HOBBIC TIPOCKTHI, OIEHWBAaTh HUACH C TMO3UIHMH HOBU3HBI, OPHTHHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

®  OCYIIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IOBEJCHHE B PA3IMUYHBIX CHTYALUSAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIE AeiiCTBUS

Camoopranmu3anus:

®  CaMOCTOSITENIbHO OCYILECTBIIATh IIO3HABATENIbHYIO JESATENBbHOCTh B 00JacTH (U3MKH U
aCTPOHOMMH, BBISABIIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

®  CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pELIeHWs pPacy€THBIX M KadeCTBEHHBIX 3ajay, IUIaH
BBITTOJIHEHUS TTPAKTUYECKOH pabOTHI ¢ YYETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEOYTEHHI;

®  J1aBaTh OLIEHKY HOBBIM CHTYAIUsIM;

®  PaCHIMPATH paMKH y4eOHOIO MpeaMeTa Ha OCHOBE JIMYHBIX MTPEINOYTEHUH;

e  JenaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHHE;

®  OLIEHUBAThb MPUOOPETEHHBIN OIIBIT;

®  CcrocoOCTBOBaTh (OPMHPOBAHUIO M TMPOSBICHHUIO ASPYIUIMH B 007acTH (HU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

® aBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YIHTATOB LEIISIM;

e BJAJCTh HABBIKAMU I103HABATEIbHONH pedIIeKCHH KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUU U
MBICTHTEIBHBIX TIPOIIECCOB, X PE3YIHTaTOB U OCHOBAHUH;

®  HCIMOJIB30BaTh MPUEMBI peduIeKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO pEeIICHUS;

®  yMeTh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

® [PUHUMATh MOTHBBI U apPT'yMEHTHI IPYTHX MPH aHAJIHU3€E PE3YJIbTaTOB ACATEILHOCTH;

® TpUHUMATH ceOs1, TOHUMAs CBOM HEJOCTATKH U JIOCTOMHCTBA;

® TPUHUMATh MOTUBBI U aPT'YMEHTHI IPYTUX MPH aHAIN3E PE3YJIbTATOB JACATEIbHOCTH;

®  TIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B mporecce moCTHKEHUST JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS NMPOTPAMMBI MO (DHU3HMKE I YPOBHS
cpemHero ooOmero oOpa3oBaHHs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HWHTEIUICKT,
Mpearnoiararomuii copMUPOBAHHOCTb:

®  CaMOCO3HaHUS, BKIIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE, BUCTD
HaIpaBJICHUS Pa3BUTUSI COOCTBEHHON YMOIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;



®  CcaMOperyJupoBaHusl, BKJIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE INPUHHUMATh OTBETCTBEHHOCTb 3a
CBOE IMOBEJIEHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHUSAM U MPOSBIATh THOKOCTD,
OBITb OTKPBHITHIM HOBOMY;;

e BHYTPCHHEH MOTHBALVM, BKJIIOYAIOLIEH CTPEMJICHHE K JIOCTHIKECHUIO LIEIU U YCIEXY, ONTUMU3M,
MHHULIMATUBHOCTb, YMEHUE JCHCTBOBAThH, UCXO U3 CBOMX BO3MOKHOCTEH;

®  HMIIATUH, BKIKOYAOLIEH CIOCOOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSHUE IPYTUX, YUUTHIBATh
€ro Ipu OCYIIECTBICHUHU OOILIEHUS, CIOCOOHOCTD K COUYBCTBHIO U COIEPEKHBAHUIO;

® COUMAIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTb BBICTPaMBATh OTHOUIEHUS C JPYTUMHU
JOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI
K xonny o6yuyenus B 10 knacce nipeiMeTHbIE pe3yJbTaThl HA YIITYOJIEHHOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

— TIOHMMaTh pPOJb (U3UKH B IKOHOMUYECKOW, TEXHOJIOTHMUYECKOH, SKOJNOTUYECKOW, COLMAIBHOW U
THUYECKOU cepax NesTeIbHOCTH YeI0BeKa, POJib M MECTO (PU3MKHM B COBPEMEHHON HAYYHOH KapTHHE
MHUpa, 3HAUYE€HHUE ONMCATEIbHOM, CHUCTEMATH3UPYIOLIEH, OOBSICHUTENBHOM M IPOrHOCTHYECKOMN
GbyHKIUH (QU3NYECKON TeopuH — MEXaHHKH, MOJEKYIApHOW (QHU3UKU U TEPMOJUHAMHUKH, POJIb
¢busnueckoil Teopun B GopMHUpOBaAHHUH NPEACTABICHUIN O GU3NYECKON KapTUHE MHPA;

— pa3nuyaTth YCIOBUS MPUMEHHUMOCTH Mojened (U3MYecKkux Tel U TMPOIEecCOB  (SBICHHI):
MHEepLHaJIbHAs cucTeMa 0TcuéTa, abCOIIOTHO TBEPOE TENO, MaTepUallbHasi TOUKA, pABHOYCKOPEHHOE
IBIDKEHUE, CBOOONHOE TMajeHue, aOCOMIOTHO ympyras aedopmarusi, aOCOTIOTHO YIpYyroe W
abCOIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENU Trasa, >KHJIKOCTH M TBEPAOro (KpHUCTAIIMYECKOTO)
Tesa, UACABHBIN ra3, TOYEUHBIH 3apsl, OJHOPOIHOE IIEKTPUUECKOE I10JIE;

— pa3nuyarh ycJIoBHs (TPaHUIbl, 0071aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOIIUI
xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCII0JIb30BAaHHS YACTHBIX 3aKOHOB,;

— aHaIM3MPOBATH U OOBACHATH MEXaHUYECKHE MPOLECCHl U SBJICHMS, UCIOIb3Yys OCHOBHBIE MOJIOKEHUS
U 3aKOHbl MEXaHHKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBIMKEHHs, (OPMYNbl KHHEMaTHKH
PaBHOYCKOPEHHOT'O JBM)KEHMs, NpeoOpa3oBaHus 'anuies Uisi CKOPOCTH U NEpPEMEIEeHUs, 3aKOHbI
HproToHa, MPUHIMIT OTHOCUTENBHOCTH [ anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS
UMIIyJIbca U MEXaHUYECKOM PHEepPruu, CBA3b pPabOThl CUIbI C U3MEHEHHEM MEXaHWYECKOM SHEprHH,
yCIOBHUSA paBHOBECHs TBEPAOTO Tejia), MPU ATOM HCIOJIB30BaTh MAaTEeMaTHYECKOE BBIpaKEHHUE
3aKOHOB, YKa3bIBaTh YCIIOBUSI NPUMEHHMOCTH (DU3MUECKUX 3aKOHOB: IpeoOpazoBanuil ['ammies,
BTOPOT'O U TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHMsI UMITYJIbCAa U MEXaHUYECKOW SHEpruu,
3aKOHA BCEMUPHOI'O TATOTEHUS;

— aHaAJM3HPOBaThb U OOBSACHATH TEIJIOBbIE MPOIECCHl U SIBIEHUS, MUCIOJIb3YsS OCHOBHBIE MOJIOXKEHUS
MKT u 3aKOHBI MOJIEKYJISIPHON (PU3UKU M TEPMOJMHAMMKH (CBSI3b JABICHMS HJEAIBHOTO Tasza co
CpeIHENl KMHETUYECKOW JHEprued TEIUIOBOIO JBMKEHMS U KOHIEHTpAlUedl €ro MOJIEKYJ, CBS3b
TEMIIEpaTyphl BEIIECTBA CO CpeAHEM KMHETUYECKOW HHEprueil TeIrioBOTrO JBHUKEHHUS €ro YacTull,
CBSI3b JIaBJICHUS UJEAbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ] U €ro TeMIepaTypoil, ypaBHEHHE
MenpaeneeBa—KnanelipoHa, nepBblil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS SHEPTUU B TEIIOBBIX
mpoueccax), Mpu 3TOM HCIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAThb YCIOBHS
MPUMEHUMOCTH yYpaBHeHUA MenpaeneeBa—Knanelpona;

— aHaIM3MPOBATH U OOBSACHATH DJICKTPUUECKUE SBJICHUS, UCIOIb3Yys OCHOBHBIC MOJIOKEHHS M 3aKOHbI
ANEKTPOAMHAMUKH (3aKOH COXPAHEHHUs 3JEKTPUUYECKOro 3apsiaa, 3akoH KyloHa, MOTEHIMAIbHOCTD
NEKTPOCTATUYECKOTO MOJIsA, MPUHLMUII CYNEPIO3ULIUN 3JIEKTPUUECKUX IOJIEH, IPU 3TOM YyKa3bIBas
yCIIOBUSI IPUMEHUMOCTH 3akoHa KyioHa, a Takke IpakTU4eCKH BaKHbIE COOTHOLIEHUS: 3aKOHbI OMa
JUISL ydacTKa WeNu W 7 3aMKHYTOW DBJIEKTpUYEeCKOW uenu, 3akoH J[[xoyns—JleHua, mpaBuiia
Kupxroda, 3akonsr @apanes 11 27€KTpOIn3a);

— omnuchiBaTh (U3HYECKHUE TPOILECCHl M SBICHUS, UCIOJIb3YS BEJIMYMHBI: MEpeMelIeHHE, CKOpPOCTb,
YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CHJIa, MOMEHT CHWJIbL, IaBJIICHHUE, TOTCHIIMAIbHAS dHEPIHs,



KMHETHYeCKasi PHEeprusi, MexaHudeckas >Heprus, paboTa CHJIbI, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE,
cujia TSDKECTH, CUJIa YIPYTrOCTH, CUJIa TPEHHsI, MOILIHOCTh, SHEPTUsl B3aUMOJICUCTBUS Teia ¢ 3eMién
BONMM3M €€ TMOBEPXHOCTU, OHEPrusi YIOPYroil gedopManuul MTPYKHHBI, KOJIHYECTBO TEIUIOTHI,
abcomoTHasi Temmeparypa Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSISI SHEPIus HACaIbLHOTO
OJIHOATOMHOT0 ra3a, paboTa ueaqbHOr0 ra3a, OTHOCUTENIbHAs BIaXXHOCTh Bo3ayxa, KII/] naeansHoro
TEIUIOBOTO JABUIATENS; MIEKTPUUIECKOE T10J1€, HAIPSHKEHHOCTD AJIEKTPUUECKOIO MOJIsI, HANPSKEHHOCTh
[I0JII TOYEYHOI'O 3apsja WIM 3apsHKEHHOIO IIapa B BaKyyMeé M B JIUAJIEKTPUKE, IOTEHLIMAT
3JEKTPOCTATHYECKOTO IOJs, Pa3HOCTh IOTEHIUAIOB, JJIEKTPOJABIKYIAs CHJIA, CHJIA TOKA,
HaIpsKEHUE, MOIIHOCTh TOKa, 3JIEKTPUYECKas €MKOCTh IIJIOCKOTO KOHJEHCATOpa, CONPOTHUBIICHHE
ydacTKa LENU C IOCIEA0BAaTENbHBIM U MapaJUIENbHBIM COEIMHEHUEM pPE3UCTOPOB, HHEPIHs
ANEKTPUYECKOTO OJIsI KOHJIEHCATOPa,

OOBSICHATE OCOOCHHOCTH TPOTCKAHUS (PU3UUCCKUX SIBICHHI: MEXaHHUYECKOE IBUIKCHHE, TEILIOBOE
JBIDKEHUE YaCTHI[ BEIIECTBa, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE MABIDKeHHE, Iupy3us,
WCIIapeHue, KUIMEHHE W KOHJEHCalus, IUIaBJICHUE M KPUCTAUIM3alMs, HaNpaBIE€HHOCTb
TEIUIONEpeiauu, JIEKTPU3aLUs Te, SKBUIIOTEHIUAIBHOCTh IOBEPXHOCTH 3apsHKEHHOTO MPOBOAHUKA;
MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PU3MUECKOI BEIMYUHBI OT IPYrOd C UCIOIb30BAHUEM
MPSMBIX U3MEPEHUM, TPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3YNbTAThHI MOTYYCHHON
3aBUCHMOCTH (DM3MYECKUX BEIUYMH B BUIC TPaUKOB C Y4ETOM aOCONIOTHBIX IOTPEITHOCTEH
M3MEpEHUHl, 1eNaTh BHIBOJIBI 110 PE3Y/bTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUsI (PU3NUECKUX BEIUMYHH, IIPH 3TOM BBIOMpATh ONTHUMAIBHBIA METO/
U3MEpEHUs, OLIEHUBATh aOCONIOTHBIE M OTHOCHTEIBHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX
HU3MEpEHUI;

MIPOBOAMTH OIMBITHI MO MPOBEPKE MPEATIOKEHHOW TUMOTE3bl: TUIAHUPOBATh SKCIEPUMEHT, COOMpATh
SKCIEPUMEHTAIBHYI0 YCTAHOBKY, AHAJIM3UPOBATh IOJYYEHHBIE pEe3yJbTaThl W JI€JaTh BBIBOJI O
cTaTyce MpeyIoKEeHHON TUIIOTE3bI;

coOMrofaTh MpaBwia O€30MacHOrO TPyAa MPU NPOBEACHUM HCCIEIOBAHUN B paMKaX y4eOHOro
OKCIIEPUMEHTa, NPAKTUKyMa U y4eOHO-UCCIIEOBATENbCKOM M TPOEKTHOW JESITENbHOCTH C
HCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIAOOpaTOPHOro 000PYAOBAHMUS;

pemars pacuéTHbIE 3a/Jayd C SIBHO 33JaHHOM U HESBHO 33JaHHOM (IM3MUYECKON MOJenblo: Ha
OCHOBaHUU aHallM3a yCIOBUsI 000CHOBBIBAThH BHIOOP (hU3MUECKOi MOJIeH, OTBeUaroleii TpeOOBaHUSIM
3a/lay¥, TPUMEHATh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAaThl (PU3NYECKUX TEOPHUH MpH
WCIIOB30BAaHUM MATEMAaTUYECKUX METOJOB pEIICHUs 3a/Jad, MPOBOAUTH pPACUYEThl HA OCHOBAHUU
MMEIOIINXCS JTaHHBIX, aHAIM3UPOBATh PE3yJIbTAaThl M KOPPEKTHUPOBATh METOJbI PEUICHUS C YYETOM
MOJTYYEHHBIX PE3YJIHTATOB;

peraTh Ka4eCTBEHHBIE 33/1a4H, TPEOYIOIINe MPUMEHEHHS 3HAHUIN U3 Pa3HBIX Pa3/IeoB Kypca PU3HKH,
a TaKKe MHTErpally 3HaHUN W3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWUBATH
JIOTUYECKYIO IIEMOYKY pacCyKIE€HHUW C ONOpOHM Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuvecKue SABICHNUS,

UCIIONIb30BaTh  TEOPETHUYECKHWE 3HAHUS i OOBSICHEHHS OCHOBHBIX MPHHIMUIOB PabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB,;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCHMCKUX M 3apyOEKHBIX YYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

aHAJIM3UPOBATh U OLICHWBATH IMOCIEACTBHUS OBITOBOW M MPOU3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C (PM3MYECKUMH TPOLIECCaMU, C TTO3UIIMHA IKOJOTUUECKONW OE30MacHOCTH, MPEICTABICHUN
O palMOHAIILHOM MPUPOIOIOIH30BAHUU, a TAK)KE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUN HAYKH U
TEXHOJIOTHH JTsl TaTbHEHUIIETO pa3BUTHS YEIOBEUECKOTO O0IIECTBa;

OPUMEHATh pa3iMyHble CHOcoObl paboThl ¢ HH(OpManue (QU3MYECKOro COJEpKaHHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHH, TMpPH O3TOM HCIIOIH30BATh
COBpeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH AJIsl TOUCKA, epepaboTKU U MpeIbsSBICHUs y4eOHON 1
HAy4YHO-TIOMYJISIPHOM  MHQOpPMAIMM, CTPYKTYpUPOBAaHUS M  HHTEprpeTauuu  uHbOpManuuy,



MOJTYYEHHOH M3 Pa3IWYHBIX UCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOTyYaeMyl0 HH)OPMALUIO U
OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHWW, TaK M Ha OCHOBE aHalIM3a
UCTOYHMKA HH(POPMALIUY;

MPOSIBJISITh OPraHU3AIMOHHBIC U TTO3HABATEIbHBIE YMEHHSI CAMOCTOATEIBHOTO MPUOOPETEHNS HOBBIX
3HaHU B MPOIECcCe BHIMTOJHEHHS TPOSKTHBIX U Y4eOHO-HUCCIIEI0BATEIBCKUX PadoT;

paboTaTh B IpymIe ¢ UCTIOTHEHUEM PA3IMYHBIX COLHAIBHBIX POJICH, TNIAHUPOBATh PabOTy TPYIIIHL,
PallMOHAIBHO PACHPEACIATh JEATEJFHOCTh B HECTAHJAPTHBIX CHUTYalUsX, a/JeKBaTHO OLICHWBAThH
BKJIaJ K&KIOTO U3 YYaCTHUKOB IPYIIIIBI B PEIICHUE pacCMaTpHUBaeMOl POOIIEMEI;

IPOSIBIISITH MOTHBALMIO K Oyaymeil npodeccnoHanbHON NESTENbHOCTH O CHEIHATbHOCTIM (H3HKO-
TEXHUYECKOTO MPOQHIIS.

K koHumy oOyuenuss B 11 Knacce mpenMeTHbIE pe3yibTaThl Ha YIIyOJIEHHOM YPOBHE [OJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUAIOMIUXCSI YMEHU:

[IOHUMATh POJIb (PU3UKK B HKOHOMMUYECKOW, TEXHOJOTHMYECKOM, COLMaiIbHON M 3THYECKOH cdepax
JESTeIbHOCTH YeNIOBEeKa, POJb W MECTO (PM3UKM B COBPEMEHHOW HAyYHOH KapTHHE MHpa, POJIb
aCTPOHOMHH B NPAKTHUUECKOH JEATEIbHOCTH YEJIOBEKa M JAJbHEWIIEM HAayYHO-TEXHHYECKOM
pa3BUTHM, 3HAYEHUE OMMCATENBHOM, CHUCTEMaTH3HPYIOLIEH, OOBSICHUTENBHON M IPOrHOCTUYECKOI
GbyHKUMH (U3NYECKOH TEOpUu — 3JICKTPOJUHAMUKH, CHELUAIbHOM TEOPUH OTHOCUTEIbHOCTH,
KBAaHTOBOW (HM3HUKH, PONb (HU3NYECKOH TEOpuH B (HOPMUPOBAHMM TPEACTABICHUN O (U3NUECKOM
KapTHHE MHUpPa, MeCTO (U3NYECKOH KapTUHBI MUpPa B OOIIEM pALYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJCTAaBICHUNA O IPUPOJIE;

pa3nuyaTth YCIOBUS MPUMEHUMOCTH MOJIEICH (PM3MUECKUX TEJ U MPOIECCOB (SBICHUI): OTHOPOIHOE
JIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE IMOJs, TapMOHMYECKHE KoJeOaHUs, MaTeMaTH4ecKHi
MasiTHUK, WJI€AbHBIN MPYXKUHHBIH MasSTHUK, TAPMOHUYECKUE BOJHBI, HMJCANIbHBIN KoJeOaTeabHbIN
KOHTYp, TOHKasl JIMH3a, MOJIeJIell aToMa, aTOMHOTO sJIpa ¥ KBAaHTOBOI MOJIENIN CBETa;

pasznuuaTh yCIoBHS (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, IOHUMATh BCEOOIINIA
XapakTep pyHIaMEHTAIbHbBIX 3aKOHOB M OTPaHUYEHHOCTh UCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;
aHAJIM3UPOBAaTh U OOBSICHATH AIIEKTPOMATHUTHBIE TPOLIECCH U SIBICHHUS, MCIOJIb3yd OCHOBHBIE
MOJIOKEHNUST W 3aKOHBI DJEKTPOJUHAMHMKU M CIELHUAJIbHOW TEOPUU OTHOCHUTEIBHOCTH (3aKOH
COXPAaHEHHs DJIEKTPUUYECKOro 3apsija, cwia Amiepa, cuna JIopeHIa, 3aKOH 3JIEKTpPOMarHUTHOM
UHAYKIMK, mpaBwio Jlenna, cBsa3p OJIC caMOMHAYKIMHM B 3JIEMEHTE AJIEKTPUYECKOW LEMU CO
CKOPOCTbIO U3MEHEHUS CHJIbI TOKA, OCTYJIaThl CHEHaIbHON T€OpUH OTHOCUTENbHOCTH DUHIITEHA);
aHAJM3UPOBATh U OOBACHATH KBAaHTOBBIE MPOLIECCHl M SBICHMS, HCIIONB3Ys MOJIOKEHUSI KBAaHTOBON
¢usuku (ypaBHeHHe DiHmITEHHA 1 hoTod(ddexTa, mepBbiii M BTOpoil moctynatel bopa, mpuHIMI
COOTHOILIEHHUS HeompenenéHHoctel ['elizeHOepra, 3aKOHBI COXpPAaHEHHS 3apsAIOBOIO M MacCOBOIO
4KCeJl M DHEPTUHU B SAEPHBIX PEAKIMAX, 3aKOH PaJMOAKTUBHOTO pacnaa);

ONMHCHIBATh  (PU3MYECKHE TPOLECCHl W SBJICHUS, WCIOJIb3YSd BEJIMYMHBI:  HaMpPsHKEHHOCTD
IEKTPUYECKOTO  MOJISA, IMOTEHLMANI  AJIEKTPOCTaTUYECKOrO  IOJsA, PAa3sHOCTh  IMOTEHIMAJIOB,
ANEKTPOJABIDKYIAs CWJIA, HWHAYKLIMS MarHUTHOTO TOJs, MAarHUTHBIA IOTOK, cuja Awmrepa,
WHIYKTUBHOCTD, 3JEKTPOABMKYIIAs CHUJIa CAMOMHAYKIIMH, SHEPTHsI MArHUTHOTO TOJISl IPOBOJIHUKA C
TOKOM, PEISITUBUCTCKUN UMIYJbC, TTOJIHAS SHEPTHsI, SHEPTUsl MOKOsI CBOOOAHOMN YacTHUIIbI, SHEPTHUS U
UMIyNbe (OTOHA, MACCOBOE YHCIIO U 3apsij Spa, SHEPTHs CBA3H A1pa;

OOBSICHATE OCOOCHHOCTM NPOTEKaHUs (PU3MUYECKUX SBICHHUNA: OJEKTPOMArHUTHAS WHAYKIHS,
CAMOMHJIYKIIHSI, PE30HAHC, MHTEepEepeHIst BOJNH, AUDPAKIMs, IUCIEPCUs, TOJTHOE BHYTPEHHEE
otpaxxeHue, Qorornexkrpuueckuii 3gdekt (dhorodrddekr), anmpda- m Oera-pacmaapl saep, raMmma-
U3JIy4eHue saep, Gu3ndeckue IPUHIMIIBLI CIEKTPAIbHOI0 aHaIu3a U padoThI Ja3epa;

OIIpENIeNIATh HAIIPABICHUE UHIAYKLIUU MAarHUTHOTO I0JIs IPOBO/IHUKA C TOKOM, CHUJIBI AMIEpa U CHUJIbI
Jlopenna;

CTPOUTh H300pa’Ke€HHE, CO3/1aBacMO€ IUIOCKUM 3€pKajloM, TOHKOH JIMH30M, W PACCUUTBHIBATH €ro
XapaKTePUCTHKH;



IPUMEHSATh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHUE IOHATHUSA, TEOPUU W 3aKOHBI JJIS aHAIW3a |
0oO0BsicCHEHUS] (U3NYECKUX TMPOILIECCOB, MPOUCXOASIIMX B 3BE3AAaX, B 3BE3AHBIX CHUCTEMaX, B
MEXTaJaKTHYeCKOU cpefie; ABMXKEeHUS HeOECHBIX Tel, HBOJIIOLNHU 3BE31 U BeeneHHo;

MIPOBOAUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH C UCIHOJIB30BAaHUEM IPSMBIX
U3MEPEeHUH, TpPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATh pe3yJabTaThl IOIYYEHHOM
3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BHJE TPapUKOB C Y4ETOM aOCOJIOTHBIX IOTPEIIHOCTEH
W3MEpEeHUH, JIeNaTh BHIBOJIBI 110 Pe3yJibTaTaM UCCIIECIOBAHMUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEITUYMH, ITPU 3TOM BBIOMPATh ONTUMAIBHBIN METO
U3MEpEeHUs, OLIEHUBATh aOCONIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
HU3MEPEHHUI;

MIPOBOAUTH OIBITHI MO MPOBEPKE MPEATIOKEHHOM TUIOTE3bl: IUIAHUPOBATh 3KCIEPUMEHT, COOMpATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATH IOJIyYEHHBIE pE3yJbTaTbl U JieJaTb BBIBOJ O
cTaTyce MpeI0KEHHON TUIIOTE3bI;

OTHCHIBATh METOABI OTYyYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOnrofaTh MpaBwia O€30MacHOr0 TPyAa MPU NPOBEACHUM HCCIEIOBAHUN B paMKaxX y4eOHOro
OKCIIEPUMEHTA, NPAKTUKyMa U y4yeOHO-UCCIIEOBATENbCKOM M IPOEKTHOW JESITEIbHOCTH C
WCIIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOICTB U JIAO0OPaTOPHOTO 000PYIOBAHUS;

pemath pacu€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (U3MYECKON MOJENbI0: Ha
OCHOBAHMHU aHaJM3a YCIOBUS BBIOMpATh (PM3MUECKHE MOIETH, OTBEYAIOIINe TPeOOBAHUSAM 3a7auM,
NPUMEHITh (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTyJdaThl (U3UYECKUX TEOpUH MpHU
WCIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB pEIIEHUs 3a/1ay, MPOBOAUTH PAcUEThl HA OCHOBAHUU
UMEIOIUXCSA JaHHBIX, aHAJU3UPOBATh PE3yJbTaThl U KOPPEKTHPOBATH METOJIbI PELICHUS C YYETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

peliaTh KayeCTBEHHbIE 3a]]aui, TpeOyrollne NIPUMEHEHNs 3HAaHUN U3 pa3HbIX pa3/ieloB Kypca pUsuky,
a TaK)Ke WHTErpaluy 3HAaHUW M3 JIPYIHX NPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJa: BBICTPAaUBaTh
JIOTUYECKYIO LEMOYKY pACCY)KIEHUH C ONOpOM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nyeckue sIBICHUS;

UCIOJb30BAaTh TEOPETHYECKHE 3HAHUS Uil  OOBSCHEHMS OCHOBHBIX IMPHUHIMIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOIIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJM3UPOBATh U OLICHUWBATh MOCJIEACTBUS OBITOBOM M NMPOU3BOACTBEHHON JEATENbHOCTH YENOBEKa,
CBSI3aHHOM C (PU3MUYECKUMH MPOIIECCaMU, C TTO3UIIUNA IKOJIOTUUYECKON O€30MacCHOCTH, TPEICTABICHUN
O palMOHAJILHOM IMPHUPOJIONOIb30BaHUH, & TAK)KE Pa3yMHOM MCIIOJIB30BAaHUM JOCTH)KEHUN HAyKU U
TEXHOJIOTUH [yl AaTbHEHIIEero pa3BUTHS YeJI0BEYECKOTro O0IECTBa;

MPUMEHATh Pa3JUYHBIE CMOCOOBI pabOThl ¢ wWHpOpMANKEH (DUINIECKOTO COAEPKAHHUS C
UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTWH, MpPH 3STOM HCIOJIB30BaTh
COBpEeMEHHBIe HH(OPMAIIMOHHbIE TEXHOJIOTUH JJIS TIOMCKA, TepepaboTKH U MPeIbsIBICHUS yIeOHON 1
HAYYHO-TIONYJSIpHOW ~ WH(OpMAaIuu, CTPYKTYPHPOBAHWS W  HHTEPIpETAalMi  HH(POpMAIIH,
MOJIYYEHHOM M3 pa3INYHbIX UCTOYHUKOB, KPUTUYECKH aHAM3UPOBATh MOJIy4aeMyl UH(POPMAIUIO U
OLICHMBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIUXCA 3HAHUM, TaK M HAa OCHOBE aHAJIN3a
MCTOYHMKA HH(POPMALIUY;

MPOSIBJISITH OPraHU3AIMOHHBIE U TTO3HABATEIbHBIE YMEHHS CAMOCTOATEIBHOTO MPUOOPETEHNS HOBBIX
3HAHUU B MTPOLIECCE BBIMTOJIHEHUS TPOEKTHBIX U Y4eOHO-UCCIIE0BATEIbCKUX paboT;

paboTarh B IpyImIiie ¢ UCTIOTHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MIaHUPOBAaTh pPabOTy TPYIIIILI,
paloOHaIbHO pacHpenesaTh JEATeNIbHOCTh B HECTaHJAPTHBIX CHUTYalUsX, aJeKBaTHO OLEHUBATh
BKJIAJ] KQX/I0T0 U3 YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMON MPOOIIEMBI;

MPOSBIIATH MOTUBALIMIO K Oynymiel npodecCHoHaIbHON AEATEeIbHOCTH 10 CIIEHUATBHOCTAM (PU3UKO-
TEXHUYECKOTO TTPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosau4yecTBo 4acoB JJIeKTPOHHbIE

HaumenoBaHue pa3jesioB 1 TeM uu@poBbIe

Ne i/ P Koutpoabn IIpakTHYec (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
ble paboThI KHe padoThl
pecypchl

Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15

3.2 Tepmoaunamuka. TennoBble MalIMHBI 20

33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl

Hroro no pazneny 49

Paznen 4. DJIEKTPOJJMHAMUKA

4.1 DNEKTPUUECKOE 10JIE 24

4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6

Hroro no pazueny 54

Paznea 5. PU3HNUYECKHAN MPAKTUKYM

51 duznUecKuil IPaKTUKYM 16 | 16

Hroro mo pazueny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16

11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (undpossbie)
HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl KoHTpoabH IIpakTHyec
n/n Bcero o0pa3oBaTte/ibHbIE
ble paboThl KHe padoThl
pecypcsbl

Paznen 1. JIEKTPOJAUHAMUKA

11 MaruuTtHoe none 14
1.2 DneKTpoMarHuTHas UHAYKLNS 13 1
Hroro no pazneny 27

Pazpnen 2. KOJIEBAHUA U BOJIHbBI

2.1 Mexannueckue KojaeOaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
2.3 MexaHnuecKkue 1 3J€KTPOMarHUTHBIE BOJIHBI 10
2.4 Ontuka 25
HWroro no pazneny 60

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH




3.1 OcnoBel CTO 5 1
Wroro no pazueny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckysipHO-BOTHOBOM JTyaJlu3m 15 ‘
4.2 ®duznka aToma S) ‘
43 ®du3nKa aTOMHOTO SApa U SJIEMEHTAPHBIX 5
" | yacTull
Htoro no paznemny 25
Pa3nea 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1 ‘ DNeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 12
Hroro no pazgeny 12
Pa3nen 6. PUSHUECKHM MPAKTUKYM
6.1 ‘ duznyeckuil NpakTUKyM 16 16
Hroro no pazneny 16
Pa3znen 7. OBOBHIAIOHIEE TIOBTOPEHUE
Cuctematu3zanus 1 0000IIeHHE TPEIMETHOTO

COJIEp>KaHUs U OIbITA JeSTEIbHOCTH, 15

MPUOOPETEHHOTO NP U3yueHUH Kypca ¢puszuku 10

— 11 kmaccoB
Wroro no pazmeny 15
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 16




KanengapHo — reMaTHyeckoe MJIaHUPOBaHHE

10 KJIACC
Ne Tema ypoxka Komumu  JlaTa uzydeHust
n/n €CTBO
TP nnan paxr
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O IPUPOIE 1
5 Hayunblit MeTOl TO3HAHUS U METOBI HCCIETOBAHUS (PU3NIECKUX 1
SABJIECHUN
3 DKCHEepUMEHT U TEOpHUS B MIPOLIECCE MO3HAHUS TPUPOJIBIL. 1
HabGnronenue u 3KcriepuMeHT B pU3uKe
4 CniocoObl u3mMepeHus: GU3NIECKUX BEIUYUH 1
5 AOCOII0THAs M OTHOCUTENIbHAS TOIPEIIHOCTH U3MEPEHUN 1
(UBHUYECKUX BEITUUYUH
MonenupoBanue B pusuke. Pons u mecto ¢pusuku B popMupoBaHUN
6  coBpeMeHHOI Hay4yHOU KapTUHBI MUPA, B IPAKTUYECKOU 1
JESTEIIbHOCTH JIIOJICH
7 Mexanudeckoe aBmkenue. Cucrema orcuera. OTHOCUTENEHOCTh 1
MEXaHUYEeCKOTro ABkeHus. [Ipsamas u oOpatHas 3a1auu MEXaHUKU
Pannyc-BekTop MaTepraNbHON TOYKH, €TI0 IPOEKIUU HA OCH
8 koopaunat. Tpaekropus. [Tepemenienne. Ckopocts. X nmpoekuun 1
Ha OCH KOOpAMHAT
9 PaBHOMepHOe npsiMonMHeltHOe 1BWkeHue. [ padudeckoe onrcanue 1
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKEHHS
10 = CrnoxeHue nepemMelnieHHI U ckopocTell. Pemenue 3agau 1
11 HepaBHoMepHOe 1BH>keHME. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHE. 1
[IpamonnHENHOE ABUKEHHUE C TOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue NPSIMOJIUHEHHOTO IBUKEHUS C 1
MOCTOSIHHBIM YCKOPEHHUEM
CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TIaJCHUSI.
13 | 3aBHCHMMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH U UX 1
rpaduxu
14  ]JIBwxenue tena, OpOUIEHHOIO MO/ YIJIOM K TOPU30HTY 1
KpuBomnuneiiHoe aBrkeHue. J[BUkKeHHE 0 OKPYKHOCTH. YTIIOBas U
15 | nuneitnas ckopocts. [lepuon u gacrora. LleHTpocTpemuTenbHoe U 1
MOJTHOE YCKOpEHHE
16 = KonrponbHas padora no reme "Kunemaruka" 1
ITepBriif 3akoH HptoTOoHA. IHEpUIMAIbHBIE CUCTEMBI OTCUETA.
17  Ilpunuun otHocutensHocTH ['ammies. HemHeplmanbHble CHCTEMBI 1
oTcyéra
18 | Cuna. PaBHopeiicTByromas cuna. Bropoii 3akon Herotrona. Macca
19  BsaumopgeiicTBue Ten. Tperuit 3akoH HeroToHa
20  [punuumn cynepno3unuu cui. Perienue 3a1a4 Ha MpUMEHEHUE




3akoHOB HprotoHa

3akoH BCCMHUPHOTI'O TATOTCHUA. OKBUBaJICHTHOCTH FpaBHTaHHOHHOﬁ

21 Y MTHEPTHOM MaccChl

22  Cuna TsHKeCTH M YCKOPEHHE CBOOOTHOTO TaICHHS

93 JIBukeHure HeOECHBIX TeT U UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYecKasi ckopocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akon ['yka. Bec Tena

o5 Cuna tpenus. [Ipupona u BubI cui TpeHus. JBrKeHne B )KUIKOCTH
U Ta3e ¢ y4€TOM CHJIbl CONIPOTUBIICHUS CPEIbl

26  JlaBnenue. ['mapocraruyeckoe nasinenune. Cuna Apxumena

97 AbGcomotHo TBepaoe Teno. [locTynaTenbHoe U BpanjaTensHOe
JBUKEHHE TBEPOIO Tela

28  MOMEHT CHJIbI OTHOCUTENIBHO OCcH BpaleHus. [1neuo cumbl

29 CrnosxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu
Tena. Y CIoBUs paBHOBECHS TBEPAOro Tena. Busl paBHOBECHS

30 | Pemenue 3agau

31  KontpomsHas padora no Teme "/Iluramuka. Ctatuka TBEpaoro Tena'
HNmnynsc MaTepuanbHON TOYKU, CHCTEMbI MaTePHAIbHBIX TOYEK.

32 lleHTp Macc cHCTEMBbI MaTEPHAILHBIX TOYECK. Teopema o IBIKEHUU
LIEHTpa Macc

33 MMnyniec CUIIBI U N3MEHEHHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs
uMmnyibsca. PeakTuBHOE NBUKEHHE

34 MoMeHT uMItysbca MaTepuanbHON ToukH. [IpencraBnenue o
COXpaHEHUH MOMEHTA UMITYJIbCa B IIEHTPAIbHBIX MOJISIX

35 | Pemenue 3amau

36 PaboTa cuiibl Ha MaJloM U Ha KOHEUHOM NepEeMEILeHUH.
I'paduueckoe npezacraBieHne padoThl CHIIbL. MOIIHOCTD CHIIBI

37 Kunernyeckas sneprus. Teopema 06 U3MEHEHUH KUHETUYECKOM
SHEPruu MaTepuanibHON TOUKU

38 [ToTeHumanpHple U HEMOTEHIMAIBHBIE CUIIbL. [loTeHInanbHas
sHeprus. Bropas kocMuueckas CKOpocTh
TpeTbst kocMuueckasi ckopocThb. CBsi3b pabOThI HETOTEHLMATBHBIX

39  cumi ¢ U3MEHEHHEM MEXaHWYECKOH SHEPriuH CUCTEMBI Tell. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUH

40 Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHeHUE bepHymm st
UIeaILHON KUIKOCTH

41  KoutpospHas paboTa 1mo Teme "3aKOHbI COXpaHEeHHUsI B MEXaHHKe"

42 PazBuTune npeacraBieHnit 0 mpupojie TermioTel. OCHOBHbBIE
nonoxkenuss MKT. luddysus. bpoyHoBckoe nBuxkeHME

43 Crtpoenue ra3000pa3HbIX, KUJIKUX U TBEPABIX TEIl. XapakTep
JBUKEHUS M B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

44 Macca u pazMepsl Mosekyl (atomoB). KommuecTBo BemecTsa.




ITocrosinHass ABoraapo

45 | Temmneparypa. TernoBoe paBHoBecue. [llkana Lenscus 1

46 | Pemenwue 3amaq 1

47 | Uneanbublii ra3. I'a30BbIe 3aKOHBI 1

48  VYpasuenue MennaeneeBa-Knaneiipona. Pemmenune 3aqau 1

49 | AOGcomoTHas Temmneparypa. 3akoH JlaibToHa 1

50 W3omporuieccel B nacabHOM rase ¢ HOCTOSIHHBIM KOJIMYECTBOM 1
BELIECTBA

51 ['paduyeckoe mpecTaBieHre U30MPOLIECCOB: U30TEPMa, U30X0Pa, 1
n3zobapa

52 OcnoBHoe ypaBHeHne MKT

53 | Pemenue 3agau
CBs13b a0COTIOTHOI TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO

54  cpenHel KHHETHYECKOM 3HEpruei mocTynareIbHOro TeIIOBOTro 1
JBUKEHUS €€ YacTHUIl

55  O6o6menue u cucremarn3zanus 3Hanuii mo teme "OcnoBsl MKT"

56  KontponbHas pabota no teme "OcnoBel MKT"
TepmonuHaMuueckas cucTeMa. 3ajlanue BHEIIHUX ycsioBuid st T /1

57 cucreMbl. BHeniHue u BHyTpeHHHe napamerpsl. [lapamerpst T/ 1
CUCTEMBI KaK CPEIHAE 3HAYCHMS BEJINYMH, ONIMCBIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58 Hynepoe nauano tepmoarHamMuku. CaMOIpOU3BOJIbHAS peaKcaus 1
T/I cuctemsl K TEMJIOBOMY PaBHOBECHUIO

59 Mogenb ueanbHOro ra3a B TEpMOJIMHAMUKE. Y CIIOBUS 1
NPUMEHUMOCTH 3TOM MOAEIU

60 VYpaBHenue Menpeneesa-KnaneiipoHa v BeIpaKEHUE IS 1
BHYTPEHHEN dHEPIrun

61 BeIpaxeHue 151 BHyTpEHHEN SHEPTUN OJJHOATOMHOTO UACATBHOIO 1
ra3a. KBasucrarnueckue u HeCTaTHUECKHUE MTPOLIECCHI

62 OnemeHTapHas paboTa B TepMoAuHaAMUKe. Beruncienue paboTsl 1Mo 1
rpaduxy mnporecca Ha pV-auarpamMme

63 Tennonepenaya kak cnocod U3MeHeHus! BHyTpeHHel sneprun T/] 1
CHCTEMBI Oe3 COBEpIICHUs PAOOTHI

64  KouBekius, TEIIONMPOBOAHOCTD, U3ITyUYECHHUE 1

65 KonmnuectBo Tennotsl. TenmnoéMkocTs Tena. Y 1enbHast U MOJIIpHast 1
TEIIOEMKOCTH BEILECTBA. Y IebHAasl TEMJI0TA CTOPAHUS TOIINBA

66  Pacuér kommyecTBa TEIUIOTHI IPH TEIUIOTIEpE1ayue

67  Ilonsarue 06 aguabaTHOM nporuecce. [lepBrlii 3aK0H TEPMOAUMHAMUKI

68 KonnuecTBo TemioTel ¥ paboTa Kak Mepbl U3MEHEHHSI BHYTPEHHEN 1
sHepruu T/] cucremsl

69 BTopoii 3aKk0H TepMOJMHAMUKH /111 PABHOBECHBIX U 1

HEPaBHOBECHBIX MpoleccoB. HeoOpaTumMocTs MpUpOIHBIX




MIPOIIECCOB

70  Ilpunnumnsl neicTBus TemmoBeix MamuH. KIT/

71  Makcumansnoe 3nauenue KII/[. Ilukn Kapuo

72 Pemenue 3a1auy

73 DKOJIOTUYECKHE ACIIEKThI UCIIOIb30BaHMsI TEIJIOBBIX JBUTATENEH.
TennoBoe 3arpsAA3HEHUE OKPYXKAIOLIEH CPelIbl

74 | Pemenue 3agau

75 O6o006meHne U cucTeMaTu3anus 3HaHui 1o Teme "TepMonHaMuKa.
TennoBbie MauHb!"

76 KoHntpoinbnas pabora o teme "TepmoanHamuka. TeraoBsie
MaluHbl"

77 [TapooOpa3zoBanue u koHaeHcauus. Micnapenue u KuneHue.
VY aenbHas TemioTa mapoodpazoBaHus
Haceiiiennble n HeHachlleHHbIE Tapbl. KauecTBeHHast 3aBUCUMOCTD

7g | PWIOTHOCTH M JABJIEHHS HACKIIIEHHOTO N1apa OT TEMIEPATYpHI, HX
HE3aBUCHMOCTH OT 00bEMa HACHIIIEHHOTO TTapa. 3aBUCHMOCTD
TEMIEPATypPhbl KUTICHUS OT JaBICHUS B )KUJIKOCTH

79  BriaxHOoCTh Bo3ayxa. AOCONIOTHAS H OTHOCUTENIbHAS BIIAYKHOCTh

80 | Pemenue 3agau

81 Tépnoe Teno. Kpucramnmueckue u amopdusbie Terna. AHU3OTPOIHUS
CBOMCTB KpPHUCTAJIIOB

82 [InaBrnenue u KpucTaUIU3anus. Y AeNbHas TEIUIOTa MIaBICHHUS.
Cyb6numarus

83 Hedopmaruu tBEpAOTO Tena. PacTshkenue u cxarue. CaBur.
Monyns FOura. Ipenen ynpyrux nedpopmanuii

84 TennoBoe paclIMpeHne KUAKOCTEN U TBEPABIX TeJl. AHTAPMOHHU3M
TEIUIOBBIX KOJeOaHUI 4acTHUll BEIIeCTBa

85  IIpeobpazoBanHue sHepruu B (Pa3oBbIX Mepexoax

86  VYpaBHeHHe TeruioBOro OaraHca

87  Pemenwne 3amau

88 IToBepxHOCTHOE HaTskeHue. KanniuispHsle sBiieHus. [{aBienue nox
VCKPUBJIEHHON TIOBEPXHOCTBIO kuaKocTH. Dopmyia Jlamaca

89 O06o0menre U cucTeMaTr3alis 3HaHui o TeMe ""ArperaTHbie
cocTosiHUs BemecTBa. @a3oBbie mepexo bl

90 KonTtponbHas pabota o Teme "ArperatHble COCTOSIHUS BEILIECTBA.
®dazoBble epexoas”
DJIeKTpHU3alus Tell U €€ MPOSABJICHUA. DIEKTPUUECKUH 3apsia. JIBa

91  Bupa sAeKTpUUYECKUX 3apAn0B. [[pOBOTHUKH, AUDTEKTPUKHU U
MOJIyTIPOBOJHUKHU

92 DJIeMEHTapHBIN AJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsia

93  BsaumopeiicTBue 3apsa0B. Toueunsie 3apsiibl. 3akoH Kynona




94

Penrenue 3anau

95  Drektpuyeckoe nose. Ero gelicTBre Ha 3JEKTPUUYECKUE 3aps bl
Hanpsox€anocTs asekTpudeckoro modst. [TpoOusIit 3aps. Jlnnun

96  HampsHKEHHOCTH NIEKTpUYECKoro moiist. OMHOpoHOE 1
AIIEKTPHUYECKOE TI0JIe

97 [ToTeHHaIbHOCTh AJIEKTPOCTATUYECKOTO oI PasHOCTh 1
MOTEHILIMAJIOB U HAIPSKEHUE

08 [TorennmansHast SHEPTH 3apsia B SIEKTPOCTATHIECKOM IIOJIE. 1
[ToTeHunan 3MeKTPOCTATHUECKOTO OIS

99 CBs13b HAPSDKEHHOCTH OIS M PA3HOCTH MOTEHINAIIOB IS 1
AIIEKTPOCTATUYECKOTO TTOJIS

100  [IpuHIMO Cynepro3uIIMu IEKTPUUECKUX TOoJei

101  Pemenwue 3agau

102 TITose Toueunoro 3apsaa. Iloye paBHOMEPHO 3apsyKEHHOM cepbl

103 [Tone paBHOMEpHO 3apsiKeHHOTo 1o 00bEMY mapa. [Tone 1
PaBHOMEPHO 3apsyKEHHOM OECKOHEUHOM MII0CKOCTH

104 [TpoBOAHMKH B 3IIEKTPOCTATHYECKOM T0JIE. Y CTIOBHE PAaBHOBECHS 1
3apsI0B

105 [dudnekTpuKy U MOJIYIMPOBOAHHUKH B JIEKTPOCTATUUECKOM TOJIE 1

106 Konnencarop. DnekTpo€MKOCTh KOHACHCATOPA. IIEKTPOEMKOCTh 1
TUTOCKOTO KOHJIEHCATOpa

107  IlapamnenbHOe cOeIMHEHHE KOHAEHCATOPOB 1

108 TIlocienoBarenbHOE COCTMHEHNE KOHICHCATOPOB 1

109  DnHeprus 3apsHKEHHOTO KOHJIEHCATOpa 1

110 Pemenue 3amau 1

111 JIBr>keHue 3apsHKeHHON 4aCTHIIBI B OTHOPOJIHOM JIEKTPHUUECKOM 1
noJje

112 Pemenue 3agau 1

113 O06o0menre 1 cucTeMaTr3aIs 3HaHUK 1Mo TeMe "IIEKTPUIECKOe 1
nose"

114  KoutponbHas paboTa 1o teme "Dnekrpuueckoe mnosue" 1

115 Cwita Toka. [1oCTOSIHHBIN TOK. Y CJIOBHS CYIIECTBOBAHMS 1
MIOCTOSTHHOTO AJIEKTPHYECKOTO TOKA

116  Hcrounuku Toka. Hampspkenue u 3/1C

117  3akon OMa /11 ydyacTKa Lenu. DIEeKTPHUUECKOE COMTPOTHBIICHHUE

118 3aBUCHUMOCTh CONPOTUBIIEHUS OJJHOPOIHOTO MPOBOJHUKA OT €r0 1
JUTMHBI U IJIOIAAH MTONIEPEYHOT0 CEUECHUS

119 VYaenbHOE conmpoTUBICHHE BelecTBa. Pemenue 3axa4d 1

120 [TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COSTUHEHNE 1
MIPOBOJHHUKOB

121  Pacuér pa3BeTBIEHHBIX MEeKTpHuecKkux enei. [Ipasuna Kupxroda

122  Pemenue 3amay




123

PaboTa snekrpuueckoro Toka. 3akon Jlxoyns —JleHna

124  Pemenue 3amau
125 Mo1HOCTh 371eKTprudecKoro Toka. TernaoBas MOIIHOCTb, 1
BbI/IETIsIEMAs Ha pE3UCTOpe
126 @ Pemenwue 3amay 1
127  3JIC u BHyTpeHHEE CONMPOTUBICHUE UCTOYHHKA TOKA 1
128  3axon Oma asis MOTHOM (3aMKHYTOM) JIEKTPUYECKOH IETTH 1
129  Peuienue 3a1a4 1
130 MomHOCTh HCTOYHHKA TOKA 1
131 Kopotkoe 3aMbIKaHHE 1
132 KonpaeHcaTop B LEMH IMOCTOSTHHOTO TOKa 1
133  Pemenwue 3agau 1
134  Pemenue 3ama4 o teMe "I1oCTOSHHBIN AIEKTPUIESCKUI TOK" 1
135  Pemenwue 3agad o Teme "[10CTOSTHHBIN 31eKTpUIECKUil TOK" 1
136  Pemenwue 3ama4 nmo Teme "I10CTOSSHHBIN AIEKTPUYESCKUH TOK" 1
137 O06006111eHMEe U cucTeMaTu3anus 3Hanuil no teme "TlocTosSHHbII 1
SJIEKTPUYECKUM TOK"
OHTpOJIbHAs padboTa no Teme "[I0CTOSIHHBIN ANEKTPUUECKUN TOK
138 K 0 "1 " 1
139 DneKTpuueckas MPOBOJUMOCTh PA3IMYHBIX BEIIECTB. 1
JEKTPUUECKUN TOK B MeTauiax. CBepXIpOBOIUMOCTh
C) C
140 DNEKTPUUECKUN TOK B pacTBOPAxX M pacIijiaBax 3JeKTPOIUTOB. 1
3akonsl Dapazes s AIAEKTPOIN3a
141 DOnextpuueckuii Tok B razax. [lnazma 1
JEKTPUUECKUN TOK B BakyyMe. BakyymHbIe mpuOopsI
142 D B 0 1
143  DnexkTpuyecKuil TOK B IMOIYIIPOBOTHUKAX 1
144  TlonynpoBOAHMKOBBIE TPUOOPHI 1
®u3nyecKkuil NpakTUKyM 1o Teme "M3mepeHune cuibl ToKa U
HANPSDKEHUS B IIENH IIOCTOSTHHOTO TOKA MTPH IIOMOIITY aHAJIOTOBBIX U
145 uudpoBbIX U3MEPUTETHHBIX MPUOOPOB" WK "3HAKOMCTBO C 1
udpoBoii 1aboparopueil no gusuke. [Ipumepsr u3mepeHus
(bU3MYECKUX BEIMYHMH MPH MOMOIIN KOMIBIOTEPHBIX TaTYHKOB"
146 ®u3nueckuil NpakTUKyM 1o Teme "M3ydeHne HepaBHOMEPHOTO 1
JIBUJKEHHUSI C LIETIBIO ONPEAEIICHUS] MTHOBEHHOW CKOPOCTH"
duznyeckuii mpakTukyMm mo teme "M3mepenue yCKOpeHwHsl pu
147 MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKIIOHHOM 1
mnockocti" unu "MccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU
MIPY PAaBHOYCKOPEHHOM JIBUKEHHUU"
@uznyeckuil NpakTUKyM 1o TeMe "M3mMepenue yCKopeHust
cBoOoHOTrO NaseHus" wiu "MzyueHue IBMKEHUS Teja
148 0 " "Uzyu , 1
OpOIIECHHOTO TOPU30HTAIBHO"
149 ®uznyeckuil NpakTUKyM 1o TeMe "M3ydueHue IBUKEHUS Tela 1o 1

OKPYKHOCTH C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO" MIIn




150

151

"UccnenoBanue 3aBUCUMOCTH TMIEPHUOIa OOpAIICHHs] KOHUIECKOTO
MasiTHUKA OT €Tr0 MapaMeTpoB"

duznyeckuil MpakTUKyM 1o teme "M3Mepenne paBHOIECHCTBYIOLIEH
CWJIBI IIPU ABMKEHUU OpycKa MO HAKJIOHHOM IIIOCKOCTH" WK
"[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa
M0 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE PAcCTOSTHUE OT ero Macchl"

®uznyeckuil npakTukyM 1o teme "MccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3HHOBOM 00pasiie, OT UX
nedopmarun” win "M3ydeHue TBUKEHUST CUCTEMBI TEJI, CBSI3aHHBIX

HUTBIO, IEPEKUHYTOM Yepe3 JErkuii 010K"

152

Oduznyeckuil mpakTukym o teme "M3mepenue kodpdurmenra
TPEHUS TI0 BEIMYMHE YTIIOBOTO KOd((HUIIMEHTa 3aBUCIMOCTH
Frp(N)" wiu "MccnenoBanue ABM>KeHUs OpycKa MO HAKIIOHHOM
IJIOCKOCTH C MEPEMEHHBIM KO3 PUIIMEHTOM TpeHus" uin
"N3yueHune nBUKEHUS rpy3a Ha BaJly C TpeHHEM"

153

®dusnueckuil npakTukyM 1o teme "HccnegoBanue ycaoBui
paBHOBeCHs TBEPIOTO Tea, UMEIOLIETO OCh BpalleHUs " Win
"KoHcTpynpoBaHHe KPOHIITEHHOB U Pacu€T CUJI YIPYyrocTu'" uiu
"N3y4yeHne ycTOMYMBOCTH TBEPIOTO TeJa, UMEIOIIETO TUIOIIA b
onopsI"

154

155

156

157

®uznyeckuil NpakTUkyM no teme "M3mepenune ummynbca Tesa 1no
TopMO3HOMY ITyTU" unu "M3mMepeHne CHilbl TSIru, CKOPOCTH MOJAETU
AIIEKTPOMOOIIIS M MOIIHOCTH CUJiIbl TArK" min "CpaBHEHHE
W3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI" WIIN
"HccnenoBaHue COXpaHEHUS! UMITYJIbCA IPH YIPYTOM
B3auMozeicTBun" win "M3mepeHne KWHETUYECKOW YHEPTUH TeJa 110
TOPMO3HOMY ITyTH"

®uznyeckuil NpakTUKyM 1o TeMe "M3ydeHne n30TepMUUECKOTO
npoiiecca (PeKOMEH10BaHO UCIOIb30BaHUE LU(POBOIA
nabopatopun)" win "M3yueHue n30X0pHOTo nporecca’ nin
"U3yuenue nzobapuoro npouecca" uinu "IlpoBepka ypaBHeHUS
cocrosiHus"

®uznyeckuil NpakTUKyM 1o teme "M3mepeHne yaenbHon
teroéMkocTH" mnn "HMccnenosanne npouecca OCThIBAHUS
BemecTBa" win "HccnenoBanue aguadbaTHOTO npouecca’ uin
"N3y4yeHne B3aMMOCBSA3U SHEPTUH MEXMOJIEKYIIPHOTO
B3aUMOJICVCTBUS U TEMIIEPATYPBI KUIIEHUS KUIKOCTEN"

®uznyeckuil NpakTUKyM 1o TeMe "M3ydeHne 3aKkOHOMEPHOCTEN
ucnapeHus xuaxkocrein" nim "M3Mepenue yaeabHOM TEMIO0Th
I1aBJieHus Jbaa" uinm "M3ydeHne cBOMCTB HACHIIIEHHBIX 11apoB"
win "V3Mepenne aOCoMIOTHON BIaXXHOCTH BO3/yXa U OLEHKA MacChl
napoB B nomemeHnn". i3mepenne ko3¢ GuimeHTa moBepxXHOCTHOTO
HaTSDKEHUS

158

dusnueckuil npakTHKyM 1o Teme "Habimogenre npeBpaiieHus
SHEPIrUM 3apsyKEHHOI0 KOHJEHCATOPA B SHEPTHUIO U3ITyUEHUS




ceeronunoa" wim "M3yuenne npoTekaHus TOKa B LIETH,
coaepkaiei konaencatop' win "Pacnipenenenue pa3HoCTH
IIOTCHIINAJIOB (HaHpﬁ)KeHI/ISI) HpI/I IIOCJICIOBATCIILHOM COCAMHCHUU
KOHJIEHCAaTOpoB"

®usznyeckuil mpakTukyM no teme "MccnenoBanue cMenaHHOIO
coeuHeHus pe3nucTopoB” uinu "M3mepenue yaenbHOro

159 1
CONPOTHUBIICHUS MPOBOAHUKOB" min "MccienoBanre 3aBUCUMOCTH
CHJIBI TOKA OT HAIPSHKCHUS /IS JIaMITbl HaKaIuBaHUs "
®dusndeckuit mpakTUkyM 1o Teme "Halmroaenue anexTponausa" uim

160 "U3mepenue 3apsna oqHoBaIeHTHOTO HoHAa" uiu "MccnenoBanue 1
3aBHCUMOCTH COIIPOTUBJICHHS TEPMOPE3UCTOPA OT TeMIepaTypsl”
wiu "CHATHE BOJIbT-aMIIEPHOI XapaKTEepUCTUKU quoa"

161 PesepBHbIii ypok. O600111€HNE U cCCTeMaTU3allks 3HAaHUN TI0 TeMe 1
"Kunematuka"

162 PesepBublit ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME 1
"lunamuka"

163 PesepBHbIii ypok. O60011I€HNE U cCCTeMaTU3allks 3HAaHUN TI0 TeMe 1
"CraTtuka TBEp0ro Tenaa"

164 PesepBHblii ypok. O600111€HNE U cCCTeMaTU3allks 3HAaHUN TI0 TeMe 1
"3aKOHBI COXpaHEHUS B MEXaHUKE"

165 PesepBubIit ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME 1
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

166 PesepBHbIit ypok. O60011I€HNE U cCHCTeMaTU3allks 3HAaHUN TI0 TeMe 1
"Tepmonunamuka. TeniaoBble MalIUHbI"

167 PesepBHbIit ypok. O60011I€HNE U cCHCTeMaTU3allks 3HAHUN TI0 TeMe 1
"ArperatHble cocTosiHus BemecTBa. dazoBbie nepexoabr”

168 PesepBubIil ypok. O60011IeHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME 1
"DnekTpuueckoe moie"

169 PesepBHelit ypok. O000IIEHHE U CUCTeMATU3AIIHsI 3HAHHH 110 TeMe 1
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

170 PesepBHbIil ypok. O000IIeHNE U CHCTEMAaTH3allus 3HAHUH 10 TeEMe 1
"ToKM B pa3nu4HbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170




11 KUIIACC

Ne Tema ypoka Mara
Koy U3ydeHust
€CTBO
JacoB  puan @ ¢ak
T
1 B3anmopeiicTBrE MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. 1
MarunutHoe nosne. ['unoreza Ammnepa
5 Bekrop MmarnutHOM uHAyKUMK. [IpuHIun cynepno3unuu 1
MAarHUTHBIX Mojed. JIMHUY MarHUTHON MHIYKIIUU
3 MaruutHoe noJie MpoBOJHKKA ¢ TOKOM. OnbIT OpcTeaa 1
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
5 Pemenue 3amay 1
6 [Ipumenenue 3akoHa AMiiepa. DIEKTPOU3IMEPUTEIbHBIE TIPUOOPHI 1
7 Cuna JlopeHua, e€ HampaBiieHHuEe U MOYJb. [[BHKeHNE 3apsyKEHHOM 1
YACTHUIIbI B OJJHOPOJTHOM MarHUTHOM I10J1€
Pemenue 3amay 1
Pab6ora cuel Jlopenia 1
10 Pemenue 3amay 1
11 MarnutHoe nose B Bemecrse. DeppoMarHeTuky, rnapa- u 1
IHaMarHeTUKN
12 OcHoBHbI€ cBOMcTBa (heppoMarueTukos. [Ipumenenue 1
(dbeppoMarHeTuKoB
13 Pemenue 3amau no teme "MaraurtHoe moine" 1
14 Pemenne 3amau no reme "MarautHoe mnose" 1
15 SIBiieHUE ANEKTPOMAarHUTHOM UHAYKIUU. II0TOK BEKTOpa MarHUTHOU 1
WHIYKIAH
16 OJ1C unayKIMHN 1
17 3aKoH AJeKTpoMarHuTHol nuaykuuu dapanes 1
18 Buxpesoe anexrpuueckoe noiue. Toku Dyko 1
19 OJIC MHAYKIIMY B IBUAKYIIUXCS TPOBOJHUKAX 1
20 Pemenne 3amau 1
21 [IpaBuno Jlenua 1
29 NunykTuBHOCTE. KaTyika WHIYKTUBHOCTH B IIETIH MIOCTOSTHHOTO 1
TOKa
23 SBnenue camonnaykiuu. /1C caMouHyKIuu 1
24 DHeprusi MarHuTHOTO MOJIsl KaTYHIKU ¢ TOKOM. DJIEKTPOMarHuTHOE 1
oJjie
25 Pemenue 3amau 1
26 O0o001IcHNE U CHCTEMATH3aLKs 3HAHUI 110 TEME 1
"OnexkTpoaguHaMuka"
27 KonTtponbHas pabora no Teme "DnekTpoanHaMuKa" 1
28 Koneb6arenbnas cucrema. CBoOomHbIE Kotebanus. ['apMoHnUeckue 1




KoJIeOaHus

Kunemarnueckoe u JUHaAMHUYCCKOC OITMCAHHEC KOIe0aTeNbHBIX

29 . 1
JIBYKEHUH
DHepreTudecKoe onrcanne. BbIBOI AMHAMHYECKOTO OMUCAHUS

30 TapMOHHMYECKHUX KOJICOAaHUH U3 X PHEPreTUYECKOTo U 1
KUHEMATHYECKOTO OIMMCAHMS

31 Awmrmutyaa u (asza kojaedbaHui 1
[Tepuon n yactora konebanui. [leproa ManbIx CBOOOHBIX

32 KOJIeOaHUI MaTEMaTHYECKOTO MassTHHUKA. [lepro cBOOOTHBIX 1
KOJICOAHUH MPYKHUHHOTO MasTHUKA

33 3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc 1

34 ABTOKOJIC0aHUS 1

35 Pemenue 3amay 1

36 Ypok-kordepennus "MexaHnueckue KojaeOaHus B My3bIKaJIbHBIX 1
MHCTpyMeHTax"

37 O0001IeHNEe U CHCTEMAaTH3alKs 3HaHUI 110 TeMe "MexaHHYeCcKue 1
KoJieOanus"

38 OnexkTpoMarHuTHele Kosebanus. KoneGaTenbHbli KOHTYP 1

39 ®opmyna Tomcona. CBsi3b aMILUTUTYABI 3apsijia KOHIEHCATOPA C 1
aMIUTUTYIOM CUIIBI TOKA B KOJIEOATEIbHOM KOHTYpE

40 3aK0oH COXpaHEHUs YHEPTUHU B UJI€aTTLHOM KOJIe0AaTeThbHOM KOHTYpe 1

41 3aryxaroire 3IeKTPOMarHuTHbIE KosieOaHusl. BeiHyXIeHHBIE 1
AIEKTPOMArHUTHbIE KoJeOaHus

42 IlepemenHsblii TOK. Pe3ucTop 1 KOHAEHCATOP B LIETH IEPEMEHHOTO 1
TOKa

43 Karymka HHIYKTUBHOCTH B LIENU IEPEMEHHOTO TOKA 1

44 3akon OMa AJis SJIEKTPUIECKON [IEeMU ePEMEHHOT0 TOKa 1

45 MOonIHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U JICUCTBYIOIICE 1
3HAUEHUE CHJIBI TOKA U HAMTPSHKCHHUSI

46 Pe3onaHc B ayekTprUecKoOi 11enu 1

47 Pemenne 3amau 1

48 Wneansubiif Tpancdopmatop. [IpousBoacTro, nepegada u 1
oTpeOICHUE IIEKTPUICSCKON YSHEPTHH

49 DKONIOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE DIEKTPOIHEPTHUH. 1
KynpTypa nucnonb30BaHus SIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

50 Pemenne 3amau 1

51 Pemenne 3amay 1

59 O0o001IcHNEe U CHCTEMAaTHU3alHsl 3HAHUH 110 TEME 1
"DNeKTpOMAarHUTHBIE KOJIeOaHus "

53 MexaHu4ecKre BOJTHBI. XapaKTEPUCTUKH MEXaHUUECKUX BOJTH 1

54 CBolicTBa MEXaHUYECKHUX BOJIH 1

55 3ByK. XapaKTepUCTUKH 3BYKa 1

56 NHudpa3Byk u ynprpasByk. [llymoBoe 3arps3HeHne OKPYKaIOIIEH 1




cpebl

57 Pemenue 3amau 1

58 DJIEeKTpPOMarHUTHBIC BOJHBI. M3TydeHne 3JIeKTpPOMarHUTHBIX BOJTH 1

59 DHeprus 3J1eKTPOMAarHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX 1
BOJTH

50 [Hkana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHne 3IeKTpOMarHuTHIX 1
BOJIH B TEXHUKE U OBITY

61 [IpuHIHIIBI paIHOCBA3U U TENEBUACHUSA. Paguonokanus. 1
DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl

62 Kontponsnas padora no teme "Konebanust u BomHbI" 1

63 CgeT. 3aKOH NMPSMOJIMHEHHOTO PACIPOCTPAHCHUS CBETA 1

64 Pemenne 3a1a4 Ha npUMEHEHNE 3aKOHA MPSIMOJIMHENHOTO 1
pacrpocTpaHeHHsI CBeTa

65 Otpaxxenue csera. [Inockoe 3epkano. Chepuueckoe 3epkaio 1
[Ipenomienue cBeta. AGCONIOTHBIN U OTHOCUTEIIBHBIN MTOKA3aTelb

66 npenomiieHus. [lonmHoe BHyTpenHee oTpaxkenue. [IpeaenpHslii yroiu 1
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

67 Pemienue 3a1a4 Ha MPUMEHEHNE 3aKOHOB OTPAXCHUS U 1
IPEJIOMIICHUS CBETa

68 Xon nyueit B mpusme. ucnepcus ceera. CI0XKHBIN cocTaB 0e10ro 1
cBera. [{Ber

69 JIun3sl. DOKYCHOE PACCTOSHUE U ONITUYECKAsk CHJIA JIMH3BI 1

20 [TocTpoenue n3006pakeHn B IMH3aX U UX CUCTEMaX. Y BEJIMUECHHE 1
JIMH3BI

7 Pemrenue 3a1a4 Ha NOCTpOEHUE U300PAXKEHUH, TTOJTy4AEMBbIX C 1
MOMOIIBIO JINH3

72 ['na3 xak ontuyeckas cucrema 1

73 Pewmrenne 3anau. IIpenensl npuMEHMMOCTH T€OMETPUYECKON ONITUKH 1

74 CKopocTb cBETa M METO/IBI €€ U3MEPEHUS 1

75 Hucniepcus cBera 1

76 WnTepdepenmus ceera 1

77 KorepeHntHble HCTOUHUKHU. Y CJIOBUS HAOIIOIEHUS MAKCUMYMOB U 1
MUHHMYMOB

78 Pemenne 3amau 1

79 [Tpumenenue uaTephepeHIn 1

80 Judpakmus ceeTa 1

81 JudpaxknuonHas pemeéTka. Y cnoBue HaOII0ASHUS TJIaBHBIX 1
MaKCHMYMOB

82 Pemenue 3anau 1

83 [TonepeunocTs cBeTOBBIX BOJH. [lomsipu3arus cBera 1

84 Pemenue 3anau 1

85 CBeToBbI€E BJICHUS B IPUPOJIE 1

86 0O000menne n cucreMaTu3anus 3Haguii no reMme "Omnruka" 1




87 KontponbHas padora no teme «OnTuKa» 1

88 ['paHu1bl TPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH. 3aKOHBI 1
AIIEKTPOAMHAMUKY M MIPUHITUI OTHOCUTEIBHOCTH

89 [TocTynaTel cienabHONW TEOPHH OTHOCUTEIBHOCTH 1
[IpocTpancTBeHHO-BpeMeHHO uHTEepBall. [IpeobpazoBanus

90 Jlopenua. YcnoBue npuuuHHOCTH. OTHOCHTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe IJICHHE BPEMEHH U COKpAIllEHUE UTUHBI

91 DHEprusi 1 UMITYJIbC PEISITUBUCTCKON YaCTHIIBI 1

92 CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKOM YaCTHIIBI. 1
OHeprus NoKos

93 PaBHOBECHOE TEIJIOBOE M3ITYUCHHE 1

94 3akoH cMmelrennsa Buna 1

95 I'umoresa M. ITnanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®oroaddext. OnbiTel A. I'. CroneroBa. 3akoHs! hoToddhdexTa 1

98 Ypasaenue DitHmreiiHa s porodddekra. "KpacHas rpanuma” 1
doroaddexra

99 Hasnenue cBera. OnbitTel [1. H. JIeOGenena 1

100 BoJiHOBEIE CBOMCTBA YaCTHILI 1

101 Bonuer ne bpoiins. Jlnuna BonHb! 1e bpoitnis u pazmepsl 001acTi 1
JIOKAJIM3AIMH ABIKYIIEHCS YaCTUITBI

102 KopnyckynsspHO-BOIHOBOM Ayaln3m 1

103 Judpakius 3JIeKTPOHOB Ha KPHCTAJLIAX 1

104 Crenuduika u3mepenuit B Mukpomupe. CoOTHOIIEHHUS 1
HeonpeaenénHocrel ['elizenbepra

105 Pemenne rpaduyeckux 3amau 1

106 Pemenue pacuéTHbIX 3a1a9 1

107 Konrponsnas padora o remam: "OcHoBel CTO", "KopnyckynspHo- 1
BOJIHOBOM Jyasin3m"

108 OMBITHI O UCCIIEZIOBAHUIO CTPOCHUS aToMa. [TmanerapHas Mojenb 1
atoma Pezepdopaa

109 [Toctymater bopa 1

110 Bunel ciektpoB. CekTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA 1

111 CHOHTaHHOE U BBIHYKJIEHHOE U3Jy4YE€HUE CBETA 1

112 Jlasep 1

113 Hyxnonnas monens siapa I'eitsenOepra-MBanenko. 3apsia u 1
MaccoBoe uucio sapa. Mzotonsl. PainoakTuBHOCTH
3aKOH paanoaKTUBHOrO pacnaga. CBOMCTBa HOHU3UPYIOIIETO

114 W3IIydeHHs. BiausHue painoakTUBHOCTH HA KUBBIC OPTaHU3MBI. 1
Jo3umerpus
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edekT macchr

115 snpa. Slnepusie peakuun. SnepHeie peakTopsl. [Ipodiembr 1

YIPaBISEMOr0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKHUE aCTIeKThI




pa3BUTUSA AIEPHOU DHEPreTUKU

MeToapl perucTpaluy U UCCIIeI0BaHUs dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. bapnoHbI, ME30HBI U JICITOHBI.

116
[IpencraBnenue o CtanaapTHON Mozenu. KBapk-TiirooHHAst MOJIEIb
aJIpOHOB

117 ®usuka 3a npenenamu CtaHaapTHod Mojenu. TéMHas Matepus U
TéMHas SHeprusa. EnuHCTBO pu3nueckoil KapTUHBI MUpPa

118 Oransl pa3BUTHS aCTPOHOMUU. 3HAYEHUE ACTPOHOMUHU

119 [TpruMeHMMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOIBI
KOCMHYECKHX 00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHUX HCCIIeIOBAaHUN

120 CoBpeMeHHBIE ONITUYECKUE TEIECKOIIbI, PaIHOTENECKOIIBI,
BHeaTMoc(epHasi aCTpOHOMUS

121 Bupn 3Bé31H0T0 HeOa. Co3Be3nus, ApKue 3BE3/1bl, TUIAHETHI, NX
BUJUMOE JIBUKEHHE

122 Conneunas cucrema. Connue. ConHevynast akTUBHOCTb. McTounnk
sHeprun CoJiHIA U 3BE3]

123 3BE3/1bl, UX OCHOBHBIE XapakTepUCTUKU. /lnarpamMma "criekTpaabHbIi
KJIaCC — CBETUMOCTB"

124 3Be3/1bI IIIaBHOH ITOCIIEIOBATEIIBHOCTH

125 Buyrpennee ctpoenue 38€31. COBpeMEHHBIE ITPEACTABIEHUS O
IIPOUCXOXKACHNN U 3Boronuu CoslHLa U 3BE311. DTanbl )KU3HU 3BE3]]

126 Mineynsiii [1yre — Hama 'amaktuka. Tunel ranaktuk. Yépuslie
JBIPBI B SIPAX TaJaKkTHK

127 Bcenennas. Pacmpenue Beenennoit. 3akon Xa66ma. Teopust
bonpuioro B3peiBa. PennkroBoe uznyueHue

128 MacmtaOHas cTpykTypa Beenennoit. Meraranaktuka

129 Hepeménnrie mpoGieMbl acTpOHOMUU
®uznyeckuil npakTukyM no teme "McciaenoBaHue MarHuTHOTO IOJIS

130 MOCTOSIHHBIX MarHuToB" wiu "MccnenoBanue cBoiCTB
dbeppomarnetukoB" win "MccnenoBanue ASMCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
®uznyeckuil NpakTUKyM 1o teme "M3mepenue cuiel AMiepa" unm

131 "N3y4yeHue 3aBUCUMOCTH CUJIbI AMITEpa OT CHJIbI TOKa" UITH
"Onpenenenre MAarHUTHONM MHAYKIMN HA OCHOBE M3MEPEHUS CUJIBI
Awmrepa"
@uznyeckuil NpakTUKyM 1o teme "MccnenoBanue siBIEHUS

132 ANEKTPOMArHUTHOM MHAYKIMU" uiu "OnpeneneHue HHIyKIUn
BUXPEBOI0 MarHUTHOTO MOJA"
®uznyeckuil NpakTUKyM 1o teme "MccnenoBanue siBIEHUS

133 camouHaykuu" uinu "COopka MOEIH NEKTPOMAarHUTHOTO
re”Heparopa"

134 ®dusndeckuit mpakTUKyM 1o Teme "M3mepenue neproa cBOOOTHBIX
KOJICOAHUH HUTSHOTO U MPYXHUHHOTO MassTHUKOB"
dusnueckuil npakTukyM 1o teme "[IpeobpazoBanue 3Hepruu B

135

MPYy>KUHHOM MasiTHUKe"




136

®uznyeckuil NpakTukyM 1o teme "MccnenoBaHue nepeMeHHOI0
TOKA Yepe3 MOCIEA0BaTENBHO COEIMHEHHBIE KOHAEHCATOP, KaTyLIKY
u pesucrop" wim "UccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH
MepEMEHHOTO ToKa"

137

138

139

®uznyeckuil NpakTUKyM 1o Teme "M3ydeHue napameTpoB 3ByKOBOM
BOJIHBI"

®dusznyeckuil MpakTuKyM 1o teme "M3Mmepenne nokasarens
npenomieHus crekna” wim "IlonydeHne n300pakeHus B CHCTEME U3
MJIOCKOTO 3€pKajia U JIMH3bI"

®dusznyeckuil mpakTukyM 1o teme "MccienoBanve 3aBUCUMOCTH

(OKYCHOTO pacCTOSIHUS OT BelllecTBa (Ha MpuUMepe KUJIKUX JIUH3)"
i "N3mepenune GOKyCHOTO pacCTOSHUS paCCEUBAIOITUX JIMH3"

140

Ousnueckuii mpakTukyM 1o Teme "Habmonenne audpaxium,
uHTepdEpeHIMY 1 MoJspu3anuu ceera”

141

142

143

®uznyeckuil npakTukyM 1o teme "OnpenenaeHue UMITyJabca U
SHEPrUM PESITUBUCTCKUX YacTull (1o ¢poTorpadusM TpeKoB
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10J1e)"

®dusnueckuil npakTukyM 1o reme "M3mepenue nocrossnuon [1nanka
Ha OCHOBe HccienoBanus pororddexra” unu "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA YE€PE3 CBETOMO/1 OT HalpshKeHus"

®dusnyeckuii mpakTukyMm 1o teme "MccnenoBanue cnekTpa
pa3peKEeHHOro aTOMAapHOTO BOAOPOAA U U3MEpPEHHE OCTOSHHOM
Punbepra"

144

®uznyeckuil npakTukyM no teme "HccnenoBanue paguoakTUBHOTO
¢doHa c ucrosb3oBaHueEM go3umeTpa" win "M3yueHue noriomeHus
Oera-yacTuIil amrOMUHHEM"

145

O®uznyeckuil npakTukyM no teme "HaOmronenus 38€3aH0ro Heba
HEBOOPYKEHHBIM TJIa30M C UCIIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH TSI OTIpEeNICHUs TIOJI0KEHUSI HEOECHBIX 0O0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE c03Be3A1s1 CEeBEpHOIo Moiymapus 1
apkue 3BE31b1" unu "Habmonenus B Teneckorn JIyHbI, TUTaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOIUICHUI"

146

O06o0menue u cucreMatusarys 3Hanuii. Ponb husuku u
ACTPOHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COMAIIBHON 1
ITUYECKOH cdepax AesaTeIbHOCTH YeTOBEeKa

147

148

O06o0mmenune u cucTeMaTr3aiys 3Hanuid. Pois 1 Mmecto pu3ukn u
aCTPOHOMHH B COBPEMEHHOM HAay4YHON KapTUHE MUpa

O06o00611eHre U cucTemMaTu3anus 3HaHui. Ponb pusznueckoit Teopuu B
(dbopMHpOBaHUY MPEACTaBICHUHN O PU3NUECKON KapTUHE MHPa,
MecTO (pU3MUECKON KapTUHBI MUpPA B O0ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE

149

O0001menue U cucreMaTu3anus 3Haaui mo reme "Kunemaruka"

150

0O000mmenne u cucreMaTu3anus 3Haguii o reMe "Kunemaruka"

151

O06o0mIeHne u cucreMaru3anus 3Hanui mo teme "/lunamuka"

152

O06o0menre u cucTeMaTu3alys 3Hanuii mo Teme "CTaTuka TBEp0TO
Tenaa"




O00011eHME U CUCTEMATU3ALMS 3HAHUM IO TeME "3aKOHBI

153 1
COXpaHEHHUs B MEXaHHUKe"

154 O0001menne u cucreMaTu3ans 3HaHui 1o TeMe "OCHOBBI 1
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

155 O06o0meHre U cucTeMaTr3alys 3HaHui 1Mo Teme "TepMoarnHaMuKa. 1
TennoBbie MauHbI"

156 O060011eHne U cucTeMaTU3alus 3HaHU# 110 TeMe "ArperaTHbie 1
cocTosiHus BellecTBa. Pa3zoBble Epexoabl”

157 O06o01IeHre U cucTeMaTr3aIis 3HaHUK 10 TeMe "DIEKTPUIECKOE 1
nose"

158 0O0001menne u cucreMaTusanus 3HaHuil 0o teMe "TlocTosHHEBIN 1
3NIEKTPUYECKUM TOK"

159 O06o00menne U cucTemMaTu3anus 3HaHui o TeMe "TOKH B pa3InIHbIX 1
cpemax”

160 O060011IeHNE U cUcTEMATHU3aMs 3HaHUH 110 TeMe "MarautHoe moie" 1
PesepBHblil ypok. O0001IEHNE U CUCTEMATH3allMsI 3HAaHUM 110 TeMe

161 "DjeKTpoMarHuTHas MHIyKus" 1

162 PesepBublit ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME 1
"Mexanudeckue kojaebanus"
PesepBHblit ypok. O6001IeHHE U CUCTEMATU3AIlHsI 3HAHHH 110 TeMe

163 1
"DneKTpOMarHuTHbIE KoneOaHus"

164 PesepBubiit ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME 1
"MexaHn4YeCcKue 1 2JIEKTPOMarHUTHbIE BOJIHBI"

165 PesepBubIit ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME 1
"OnTuka"
PesepBHblit ypok. O600IIeHHE U CUCTeMATU3AIHsI 3HAHHH 110 TeMe

166 1
"OcnoBbl CTO"

167 PesepBubiil ypok. O60011IeHIE U CUCTEMAaTH3alMsI 3HAHUH 110 TEME 1
"KopnyckyynsspHO-BOIHOBOM Ayalln3m"

168 PesepBublit ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME 1
"®dusuka aroma"
PesepBHeIit ypok. O000IIeHHE U CUCTeMATU3AIHsI 3HAHHH 110 TeMe

169 1
"®u3nKa aTOMHOIO pa U JIEMEHTapHbIX YacTul"

170 PesepBubIit ypok. O6001IeHNE U CUCTEMATU3AIIMS 3HAHUH 110 TEME 1
"JneMeHTH! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170




