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HOACHHTEJ/IbHAA 3AIIHCKA

[Iporpamma o ¢pu3rke Ha ypoBHE CpeaHero odmero oOpa3oBaHus pa3padoTaHa HA OCHOBE TMOJIOKEHUH U
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHMsS OCHOBHOH OOpa3OBaTeNbHON NPOrPaMMbI, NPENCTABICHHBIX B
OI'oC COO, a Takxe c yuérom (enepanpHOll paboueil mporpammsl BocnuTaHus W KoHuemumun
npenofaBaHus yueOHoro mpenMera «®Pusmka» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoit
Deneparuy, peaan3yOLINX OCHOBHbIE 00pa30BaTEIbHBIC IPOrPAMMBI.

[Iporpamma mo ¢usuke omnpenenser o0sA3aTENbHOE MPEIMETHOE COAEPIKAHUE, YCTAHABIUBAET
PEKOMEH/IyeMYIO TIOCIIEAOBATEIbHOCTh HM3YYEHHMsST TeM U pa3fesioB y4ueOHOro mnpeaMera ¢ y4EéTOM
MEKITPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH y4eOHOro Mpomecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcst. [IporpamMma mo ¢usuke Maér MpeACTaBICHHE O LENX, COACpKaHHMM, OOIIe cTpaTeruu
OoOy4eHHsI, BOCIUTAHMA W pA3BUTHs OOydHAIOLIMXCS cpencTBamMu ydeOHoro mnpeamera «Pusmka» Ha
yrayOnéHHOM YPOBHE.

Uzyuenue kypca pusznku yrinyOIEHHOTO ypOBHS MO3BOJSIET PEAN30BaTh 3a1a4l MPOQeCCHOHATBHON
OpPHUEHTALUH, HAIIPABJIEHO HA CO3/1aHUE YCIOBUMN U TIPOSIBJICHHS] CBOMX WHTEJUIEKTYaJbHBIX H TBOPUECKUX
CHOCOOHOCTEH KaXIbIM OOYYarOIIUMCs, KOTOPbIE HEOOXOAMMBI Ui TMPOAOJUKEHUS 00pa3oBaHUS B
OpraHu3alusax MPo(ecCHOHAIBHOTO OOpa30BaHMs MO PA3IUYHBIM (PUIUKO-TEXHUYECKHIM H HHXXCHEPHBIM
CHELIUATBHOCTSIM.

B mporpamme mo ¢usnke ONMpenensioTCs MIAHUPYEMbIe PE3yJIbTaThl OCBOCHHUS Kypca (PH3MKH Ha
ypOBHE cpenHero oOmero oOpa3oBaHUs: JIMUHOCTHBIE, METAPEIMETHbBIE, MpeaMeTHbIe (Ha yriryOnéHHOM
ypoBHe). HayuHo-MeTomojorudeckoll OCHOBOM il pa3paOoTku TpeOOBaHWH K  JIMYHOCTHBIM,
METAMpPEeIMETHbBIM U TPEIMETHBIM pe3yJibTaTaM OOYYaroLIUXCsl, OCBOMBLIMX MPOrpaMMy MO (HU3UKE Ha
ypOBHE cpemnHero oOmiero oOpa3oBaHUs Ha YIIyOJIEHHOM YpPOBHE, SIBIISIETCSl CUCTEMHO-IESITEIbHOCTHBIN
MOJXOI.

IIporpamma mo pu3mKe BKIFOYAET:

IUIAHUPYEMbIE DPE3YJIbTaThl OCBOCHMs Kypca (U3MKM Ha YriayONEHHOM YpOBHE, B TOM YHCIE
NPEAMETHBIE PE3yJIbTAThl IO TOAaM O0YYEHUS;

comeprkanue yueOHoro npeamera « PU3nukay Mo rogam o0ydeHHs.

[Iporpamma mo ¢u3nke uUMeeT MPUMEPHBIH XapakTep M MOXET OBITh HCIOJb30BAHA YUUTENSIMHU
(U3HKY [JIs1 COCTABJICHHSI CBOMX PAOOYHX MPOrPaMM.

[Iporpamma mo ¢u3Mke HE CKOBBIBAET TBOPYECKYI0 HMHULMATHBY VUUTENEH M TPEAOCTABISET
BO3MOXKHOCTH ISl peaM3allii Pa3IMYHBbIX METOIMYECKHX IIOAXOJOB K NPENojaBaHUi0 (U3MKU Ha
yrayOJNEHHOM YPOBHE MPH YCJIOBUH COXPAHEHUs 00s3aTEIbHON YaCTH COAEPKAHUS Kypca.

du3nKa Kak Hayka 0 HanOoJiee OOIMX 3aKOHAX MPUPOABI, BBICTYIAS B Ka4eCTBE yueOHOro mpeamera
B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CUCTeMy 3HaHUN 00 okpyxkaromem mupe. IIIkoiabHBIA Kypc
¢$u3nkn — cucteMooOpa3yoImuil sl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IIOCKOJBKY (PHU3MUECKUe
3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUMN, U3yYaeMbIX XUMHUeH, Ouonorueli, Gpusudeckoii reorpadueit
u acTpoHomued. Mcronp3oBaHNe M aKTHBHOE NMPUMEHEHHE (PU3HUECKUX 3HAHWHA OIMpPENeNUIO XapakTep U
OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe HHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA,
MOJIYYEHHUSI HOBBIX MAaTEPHAJIOB C 33JJaHHBIMH CBOHCTBaMH. M3yueHue (U3MKH BHOCUT OCHOBHOHW BKJIAJ B
dbopMHUpOBaHHE €CTECTBEHHO-HAyYHOW KapTHHBI Mupa oOydaromerocs, B (OPMHUPOBAHHE YMEHHUH
NPUMEHSTh HAYYHBIH METOJ] TIO3HAHUS MPH BBITOJIHEHUH UMH Y4€OHBIX NCCIIETOBAHHM.

B ocHOBy kypca ¢u3uku Ha ypoBHE cpemHero o0mero oOpa3oBaHUs MOJIOKEH Psii HIeH, KOTOpbIe
MOYKHO PacCMaTPHUBATh KaK MPHHLIMIIBI €TI0 MOCTPOSHHSI.

Hoesn yerocmuocmu. B cOOTBETCTBUM C HEH KypC SBISIETCS JIOTHUYECKH 3aBEPIIEHHBIM, OH COAEPIKHUT
MaTepHal U3 BCEX pa3fesioB (PM3MKH, BKIFOYAET KaK BOIPOCHI KJIACCHYECKOH, TaK U COBPEMEHHON (PH3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBMM ¢ HEW Marepwan Kypca (PU3UKH OOBEIUHEH BOKPYT
¢dusnueckux Teopuil. Bexymum B kypce siBisieTcst GOpMUPOBAHHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BEIIECTBE U TOJIE.



Hoesa cymanumapuzayuu. E& peanuzauusi mnpennoyaraeT HCMOJIb30BAHUE TI'yMaHUTAPHOTO
noTeHIMansa GU3NIeCKOl HayKH, OCMBICIEHHE CBSI3U Pa3BUTUS (PU3UKU C PA3BUTHEM OOINECTBA, & TAKKE C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M HKOJIOTHYECKUMH MPOOTIEMaMH.

Hoesa npurnaonoii nanpaeirennocmu. Kypc ¢usukn yriayOn€HHOTo YpoOBHS —MpeArojaraer
3HAKOMCTBO C LTMPOKHUM KPYTOM TEXHUUYECKHUX M TEXHOJOTMYECKHX NPUJIOKEHUH W3yYEHHBIX TEOPUH U
3akoHOB. IIpm 3TOM paccMaTpuBarOTCA Ha ypOBHE OOIIMX MPEACTABICHUH M COBPEMEHHbIC TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHU.

Hoesn rxonocuzayuu peannsyercsi MOCPENCTBOM BBEICHUS 3JIEMEHTOB COACPIKAHHS, MOCBALIEHHBIX
SKOJIOTUYECKHM MpoOiieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHHUKU U TEXHOJIOTHH, a
Takxke 00CyKaeHHs mpodJIeM paLlOHATBHOTO PHPOIOTIOIB30BAHMUS M HKOJOTHYECKOH O€30MacHOCTH.

OcBoeHMe conmepikaHus MPOTrPaMMBbI IO (PU3KMKE TOJKHO OBITh TOCTPOCHO HA MPHUHIIMIIAX CHCTEMHO-
IeATeIbHOCTHOTO monxona. s ¢usukn peanusanusi 5TUX NPUHIUIOB Oa3upyeTrcs Ha HCIOJIb30BAHUHU
CaMOCTOSITENIPHOTO 3KCIEPUMEHTa KaK IOCTOSHHO AeicTByromiero (akropa ydeOHoro mpouecca. [l
yrayONE€HHOTO YPOBHS — 3TO CHUCTEMa CaMOCTOSITENIbHOTO YYEHHYECKOTrO SKCIEPUMEHTA, BKIIFOYAIOINETO
(bpoHTANbHBIE YUEHHUYECKHE OMBITHI MPU M3YYEHHH HOBOTO MarepHaia, JlabopaTtopHbie padoTsl U paboThI
npaktukyma. [Ipr 3ToM BO3MOXKHBI [1Ba crioco0a peanu3aniy (pu3nueckoro npakTukyma. B mepsom ciydae
npakTUKyM rnposonutcst mbdo B koHne 10 u 11 kmaccos, mubo mocie mepBoro U BTOPOrO IMOJYTOAUi B
KaXXJIOM M3 3THX KJIacCOB. BTopoii criocob — 310 nHTerpanus padboT NpakTHKyMa B CHCTEMY J1abOpaTOPHBIX
padoT, KOTOpBIE MPOBOIATCS B IpoLecce u3yueHus pasnena (temel). [lpu sTom nox pabortamu mpakTUKyma
MOHUMAETCS CaMOCTOSITENIBHOE HCCJIEOBAHUE, KOTOPOE TMPOBOAMTCS IO PYKOBOACTBY CBEPHYTOTO,
00001méHHOro BHaa Oe3 MoImaroBoil HHCTPYKIIHH.

B nmporpamme o ¢puznke cucremMa y4eHUIECKOTrO SKCIIEPUMEHTA, Ta0OpaTOPHBIX PadOT U MPAKTHKyMa
NpPEACTaBICHA €IUHBIM MepeyHeM. BbIOOp TeMaTHKH A 3TUX BHIAOB YYEHMUYECKHX MPAKTHYECKHX pador
OCYILIECTBIIIETCST YYaCTHUKAMH OOpPa30BaTENILHOTO MpOLIECCa HMCXOAs W3 OCOOEHHOCTEH IOYypPOYHOTrO
IUTAHUPOBAHMS W OCHaIeHus kaOuHera Qusuku. Ilpu 3TomM obecneunBaeTcst OBiaAeHUE OOYYAIOIUMUCS
YMEHUSIMH TPOBOJAUTH TNPSIMbIE W KOCBEHHbIE HM3MEPEHMs, HCCIIEAOBAHHS 3aBUCHUMOCTEH (PU3NIECKHX
BEJINYHMH U TIOCTAHOBKY OTBITOB MO MPOBEPKE MPEIIIOKEHHBIX THITOTES.

Bonpmoe BHUMaHHWE yIOENSIETCS PELICHUIO PACYETHBIX W KA4eCTBEHHBIX 3amad. llpu sTom [uis
PACUYETHBIX 3a/7a4 MPHOPUTETOM SIBJIFOTCS 3aa4dl C SIBHO 33JaHHOM M HESIBHO 3alaHHON (PU3UYECKOM
MOJIEJBIO, TIO3BOJISIFOINNE PUMEHSITh U3yUE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasiena Kypca,
TaK ¥ WHTErpUpPYys NPUMEHEHUE 3HAHWUH U3 pasHbIX pasnenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM
SABJIIIOTCSL 3a/laHusl Ha OOBsICHEHHe/npencka3aHue MpOTeKaHus (U3NYECKHX SIBJICHUH M TPOIECCOB B
OKpy’KaroImed Sku3HW, TpeOyrommue BbiOOpa (u3MUecKoll Monmenu [Aisl  CUTyalud  MPaKTHKO-
OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboanmsimMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECTIeUeHUIO
yueOHOro mpouecca Kypc (usuku yriyOJ€HHOrO YpOBHSI Ha YPOBHE cCpeaHero odimero oOpa3oBaHHs
NOJDKEH M3YYaThCsl B YCJIOBUAX MpeAMETHOro kaOuHeTa. B kabunere Qusuku qoKHO OBITH HEOOXOAUMOE
nadopaTtopHoe 000pyHOBaHHUE IS BBITIOJHEHUS YKa3aHHBIX B MPOrpamMMe 1o Gpusnke y4eHHIECKHUX OIbITOB,
nabopaTopHbIX padoT u padoT MpakTUKyMa, a TAKXKE NEeMOHCTPAIMOHHOE O0OPYIOBaHUE.

JemoHcTpanmornHoe o0opynoBaHue (HOpPMHUPYETCS B COOTBETCTBUM C MPUHLUIIOM MHHHMAJIBHOM
IOCTaTOYHOCTH M OOECHeYMBAET IOCTAHOBKY IIEPEUYHCICHHBIX B MporpamMme Mo (PU3UKE KITFOUYEBBIX
JEMOHCTPALMA ISl HCCIEOBAHUS N3yUaeMbIX SIBJICHUH U MPOLIECCOB, SMIUPUIECKUX U (PyHAAMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

Jlaboparoproe o0oOpymoBaHHE MJIsl YYEHHYECKHX TNpakTHUeCKuX pabdor Qopmupyercss B BHIE
TEMATHYECKIX KOMIUIEKTOB M OOECIeYHBAETCS B PaCUYETe OJHOrO KOMIUIEKTa Ha ABYX OOYHAOLIMXCS.
TemaTuueckne KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBAHHUS MOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCTIOJIB30BAHUH aHAJIOTOBBIX M IM(POBBIX MPHOOPOB, & TaKXKE KOMITBIOTEPHBIX M3MEPUTENbHBIX CUCTEM B
BUzie LU POBBIX JaOOPaTOPHIA.

OCHOBHBIMH IIEJISIMHU U3Y4EHUS (PU3UKU B 001EeM 00pa30BaHUH SIBIIFOTCS:



dbopMupoBaHHE UHTEpECA U CTPEMIICHHsT 00yYarOIUXCsl K HAYYHOMY H3YYEHUIO NPUPOBI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE NO3HAHUS U (POPMHPOBAHUE HCCIENOBATEIBCKOTO
OTHOILIEHHS K OKPYKAIOLITUM SIBJICHHSM,

¢dbopMHupOBaHHE HAYYHOrO MHUPOBO33PEHMSI KAaK PE3ysIbTaTa W3Y4YEHHsT OCHOB CTPOEHHsS] MAaTEPHH U
(byHIaMEeHTaIbHBIX 3aKOHOB (PU3UKHY;

dopmupoBaHne yMeHHN OOBSCHSTH SIBJICHUS C WCHOJb30BaHHWEM (PU3NYECKUX 3HAHUI M HAYYHBIX
JOKa3aTeJbCTB;

dbopmMupoBaHHE MPENCTABICHUI O PO PU3UKHU U PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHHUKU
W TEXHOJIOTHIA,

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyayuied mpodecCHOHATBbHONW AeATENbHOCTH,
CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K AabHEHIeMy OOy4YEeHHIO B 3TOM HAIPABICHHUH.

JlocTrokeHre 3THX Lesel 00ecreunBaeTCs pEeIeHUEM CIIEAYIOMINX 3a/1a4 B IIPOLeCCe M3YYEHUs Kypca
¢$u3nKK Ha ypOBHE CpeAHEro o0Iero o0pa3oBaHUs:

npuoOpeTeHne CUCTeMbl 3HaHUH 00 OOmMX (PHU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIFOYAsT MEXAaHHMKY, MOJEKYJSIPHYIO (HU3UKY, SJIEKTPOJWHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI
acTpo(U3HKH;

¢dbopMupoBaHHE YMEHUH MPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBACHEHHS (PU3NIECKUX SIBJICHUH B
NPUPOAE U ISl MPUHATHS PAKTHUECKUX PELISHUH B IOBCETHEBHOM XKI3HH,

OCBOEHHE CIIOCOOOB pEIleHHs] PAa3JIMYHBbIX 33a7a4d C SIBHO 3aJaHHON (PM3NYECKOH MOJENbIO, 3a1ad,
MOJPa3yMEBAIOIINX CAMOCTOATENBHOE CO3IaHNe (PH3UUECKO MOMIeNH, aIeKBATHON YCIOBUSM 3a1a4H, B TOM
YrClie 3371a4 HH)KEHEPHOTO XapaKkTepa,

NOHUMaHHe (PU3NIECKIX OCHOB M MPUHLIUIIOB NEHCTBUSA TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
MPOIIECCOB, UX BIUSHUS HA OKPY KAIOLIYIO CPEny;

OBJIQICHUE METOJJaMH CAMOCTOSITEIIPHOTO TUITAHMPOBAHUS U MPOBEACHHS (PU3NIECKUX SKCIIEPHUMEHTOB,
aHaJM3a ¥ UHTepIpeTauy HHPOpMaLUY, ONpeaeseH sl JOCTOBEPHOCTH MOJYYSHHOTO PE3yJIbTaTa,

CO3/1aHU€ YCJIOBUH IJIsl pa3BUTHUSL YMEHHI MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKOU NEATENbHOCTH,

pa3BUTHE HHTEpeca K cepam npodhecCHOHANBHON AeATEeIbHOCTH, CBI3aHHOH C (PU3UKOH.

B cootserctunm ¢ TpedosanusiMu @I'OC COO yrnyOnéHHbIN ypOBeHb H3y4YeHUs! yueOHOro mpeaMeTa
«®Pu3nka» Ha ypOBHE cpemaHero oOiero oOpa3oBaHHs BHIOMpPAETCS OOYYAOIIUMUCS, TUIAHHUPYIOIIUMHU
MpOAOUKeHHe 00pa30BaHUs MO CHEUANTBHOCTIM (PH3UKO-TEXHUIECKOTO MPOodus.

Ha m3yuenue ¢usuku (yrnyOnaéHHbIN yPOBEHB) HA YPOBHE CPEAHEro o0IIero o0pa3oBaHusi OTBOAUTCS
340 gacos: B 10 knacce — 170 gacos (5 1yacoB B Henenro), B 11 knacce — 170 yacos (5 4acoB B HEZEINIO).

[Ipennaraemslii B mporpamMMe no ¢$pu3nke nepeueHb JabopaTOPHBIX U MPAKTHYECKUX PAOOT SIBISETCS
PEKOMEH/IOBaHHBIM, YYUTENb JAeNlaeT BbIOOP NpOBENEHHs JaOOpaTOPHBIX PadOT U OMBITOB C YYETOM
WH/IMBUAYAIBHBIX OCOOEHHOCTEH 00YJaroIuXcs.

CO/IEP’KAHHUHE OFYYEHUA
10 KJTACC

Paspnen 1. HayuHblil MeTO NO3HAHUS IPHPOABI.

dusnka — pyHAaMEeHTaIbHas Hayka o mpupoae. HaydHblli METON MO3HAHUS M METOJIbI UCCIIE OBAHMS
(U3NIECKUX SIBICHHI.

DKCHEePUMEHT B TEOPHs B IIpoIiecce MO3HaHMs pupoasl. Halmonenne u skcnepuMeHT B przuke.

Criocobbl m3MepeHust (PU3NUECKUX BEIHYUH (QHAJIOTOBbIE M LU(PPOBbIE M3MEPHUTEIbHBIE MPUOOPHI,
KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemwHocTH U3MepeHni (PU3NIECKUX BETHMUNH (aOCOMOTHAST K OTHOCHTEBbHAS).

MonenupoBanue (HU3MUECKUX SIBJICHUH M MPOLECCOB (MaTepHalibHasl TOYKA, aOCONMIOTHO TBEPHIOE
TEJO, UAealbHasl )KUIKOCTh, UACABHBII ra3, TOueuHbIi 3apsin). [ unoresa. @usndeckuii 3aK0H, TPAHULIBI €TI0
NPUMEHNUMOCTH. PU3nvecKast TEOPHSL.



Ponp u mecto ¢usukm B (GOPMHPOBAHMU COBPEMEHHOW HAYYHOH KapTHHBI MUpPA, B MPAKTHYECKOH
NEeATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, n1abopamopusie pabomol, RPAKMUKYM.

Hsmepenne cumibl TOKa M HaNpsDKEHWs] B LENH TOCTOSIHHOIO TOKAa MPU TMOMOINM AHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX IPUOOPOB.

3HakoMCTBO ¢ 1 poBoi aboparopueii no ¢usuke. [Ipumepsr n3mMepeHns GU3NIECKUX BEIUIHH MIPU
MOMOIIY KOMITBIOTEPHBIX 1aTYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe apikeHrne. OTHOCUTENBHOCTh MEXaHUUeCKOoro ABmxkeHus. CucreMa oTcuéra.

[Ipsimast u oOpaTHast 3aa491 MEXAHHKH.

Panuyc-BekTop MaTepuanbHON TOUYKH, €ro MPOEKIUH Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopusl.

[Tepemernenue, CKOpoOCTh (CpEemHsIsl CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHUabHOM
TOUKH, UX MPOEKLIUH Ha OCH CUCTeMBbI koopAuHaT. CliokeHHe NIepeMeLeHU U CI0KEeHHe CKOPOCTel.

PaBHOMepHOE U paBHOYCKOpPEHHOE MpPSIMOJIMHENHOE BH)KEHHE. 3aBUCUMOCTb KOOPJIHUHAT, CKOPOCTH,
YCKOPEHHS U TyTH MaTepUAIbHONW TOYKH OT BPEMEHH U HX TPadHKHL.

CobonHoe naneHue. YckopeHne cBOOOIHOro maneHus. [BrokeHue Tena, OpOIIeHHOro MO YIJIOM K
FOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH MU YCKOPEHHs] MaTepHalbHON TOUKM OT BPEMEHU M HX
rpadpuku.

KpuponuneitHoe nBuxkeHue. J[BUkeHUE MaTepUaIbHON TOUYKU MO OKPYKHOCTH. Y IJIOBas U JIMHEHHAsA
ckopoctb. Ilepwmox w wactora oOpamenns. LleHTpocTpemMuTeNnsHOe (HOPMAJbHOE), KacaTelbHOe
(TaHT€HLMANIBHOE) H MTOJIHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue ycTpoicTBa U TEXHOJIOIMYECKHE MTPOLIECChl: CIIMOMETP, ABUKEHUE CHAPAIOB, LIETIHbIE,
HecTepéHyIaThie 1 PEMEHHBIC TIepeIadn, CKOPOCTHBIC JTHPTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETa, MILTFOCTPALMSI KUHEMATHYECKUX XapaKTePUCTHK JABMKEHUS.

CrniocoObl HccneOBaHuUs IBUKEHHHN.

NnmrocTtpanus npenenbHOro nepexona 1 UsMepeHrne MrHOBEHHOM CKOPOCTH.

IIpeobpazoBanne NBIKEHHH C UCIIOIB30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO3AyX€e U B pa3pesK€HHOM NPOCTPAHCTBE.

Habmronenne nrokeHus Tena, OpOIIEHHOrO MO YIJIOM K TOPU30HTY M TOPU30HTANBHO.

Hamnpasienue ckopocTH npu ABMXKEHUH IO OKPYKHOCTH.

[IpeoOpa3oBaHue yIriaoBO CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeH, TPACKTOPUIA, CKOPOCTEH NBIKEHHUSI OJHOTO U TOTO K€ Tejla B Pa3HBIX CUCTEMax
OTCUETA.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

H3yueHne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONpeAeIeHUs] MTHOBEHHOM CKOPOCTH.

Hsmepenne yckopeHUs NpU  MPSIMOJUMHENTHOM pPaBHOYCKOPEHHOM [BMKEHHMH IO HAaKJIOHHOMN
IJIOCKOCTH.

Hccnenosanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH.

Hsmepenne yckopeHHss CBOOOMHOTO mTaneHusi (PEKOMEHAOBAHO WCIMOJb30BaHUE LUGPOBOU
naboparopun).

UsyuyeHune pABIKEHHsSI Tea, OpPOIIEHHOro TOpH3OHTaNbHO. IIpoBepka rumoTe3sl O MPsIMOH
MIPONOPLIMOHAIBHOM 3aBUCUMOCTH MEXKY AalbHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TeJa.

H3yuenue nBukeHUs Tea MO OKPYKHOCTHU C MOCTOSHHOM 1O MOIYJIFO CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH Tiepuoa oOpaleHusi KOHHIEeCKOTrO MasiTHUKA OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

Ilepsenii 3akoH HeroTona. MHepunanpHbie cucteMsl orcuéra. [Ipunnun otHocutensHocTH [anunes.
HewuneprmanbHblie cicTeMbl OTCUETa (ONpeneneHye, MpruMepsl).



Macca tena. Cuna. IIpyHumn cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 11 MaTepuanbHONW TOYKH.

Tpernii 3akoH HbIOTOHA 17151 MaTEPUAIBHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTb MPaBUTALIMOHHON U MHEPTHOM MacChl.

Cuna TspKeCTH. 3aBUCHUMOCTh YCKOPEHHsT CBOOOJHOIO TAAeHHsl OT BBICOTBI HAJ MOBEPXHOCTBHIO
IUTAHETBl M OT reorpaduyeckoll mupoThl. /IBrkeHHe HEOECHBIX TeN M MX CIyTHHUKOB. 3akoHbl Kerepa.
IlepBas kocMu4ecKkast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBrxyiierocs ¢ yCKOpeHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuja TpeHHs CKOJNbXKEHUS W cuyia TpeHws mokosi. Kosddunuent
TpeHusi. Cuna CONpOTUBJIEHUS NPU IBUKEHUU Tela B JKUIKOCTH WIM rase, €€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCHUTENIBHOT'O JIBUKEHHUSI.

Hasnenue. I ungpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckue ycTpoHCTBa U TEXHOJOIMYECKHUE MPOLECCHl: MOALINIHUKY, JBH)KEHHE UCKYCCTBEHHbIX
CIIyTHUKOB.

Jemoncmpayuu.

HabmroneHne ABYDKEHMSI TEJ B MHEPLUAIBHBIX 1 HEMHEPLUHUAIBHBIX CHCTEMAX OTCUETA.

IIpuHIMI OTHOCUTENBHOCTH.

Kauenue AByX LMIMHIPOB WJIM LIAPOB Pa3sHOM MAacChl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEUHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHue paBHOAEWCTBYIOLIEH NMPHJIOXKEHHBIX K TeNy CHJI C MPOU3BEIEHHEM MAacChl Tejla Ha €ro
YCKOpEHUE B MHEPLIUAJIbHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIIUX B pE3yJIbTaTe B3aUMOAECHCTBUSI TE.

H3mepenne Macc no B3aMMOAECHCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABbEME U MAJEHUH.

IenTpoOekHBIE MEXAHU3MBI.

CpaBHeHue CUJT TPEHUs MTOKOsI, KAU€HUS U CKOJIbXKEHMSI.

Yuenuueckuit sxcnepumenm, n1abopamopusie pabomol, RPAKMUKYM.

Usmepenne paBHONEHCTBYOIIEH CHJI TIPU IBHXKEHUN OpyCKa MO HAKJIOHHOH IJIOCKOCTH.

IIpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHH JBIDKEHHMs OpycKa MO HAKJIOHHOW IJIOCKOCTH Ha
33JaHHOE PACCTOsIHUE OT €Tr0 MaCChL

UccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOHUKAIOIINX B NPY’KUHE W PE3SUHOBOM 00paslie, OT ux
nedopMaruu.

UzydeHne NBUKEHUS CHCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTOH Uepe3 JETKUi OJIOK.

H3mepenne koadduirienta TpeHus Mo BeIuunHe yriaosoro kodgdunuenrta 3apucumoctu Fry(N).

UccnenoBanue nABmkeHUs Opycka 1O HAKJIOHHOW IUIOCKOCTH C TEPEMEHHBIM KO3 (UIIMEHTOM
TPEeHUSI.

Hsyuenue nBukeHUs Ipy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo meia.

AbcomoTHo TBEpHOE Teno. IlocTymarensHOe M BpalmaTeNbHOE IBHXKEHHE TBEPAOTO Tela. MOMEHT
CHJIBI OTHOCUTENBHO ocH BpauieHus. [Inedo cunel. CnoxeHue cuil, IpUJIOKeHHBIX K TBEpAOMY Teny. LleHnTp
TSKECTH TeJa.

YcioBus paBHOBeCHs TBEPAOTO Tea.

YcroitunBoe, HeycTounBOe, Oe3pa3InYHOE PABHOBECHE.

TexHuueckue yCTpPONHCTBA M TEXHOJOTHYECKHE MPOLECCHl KPOHIUTEWH, CTPOUTENBHBIA KpaH,
peléryaTbie KOHCTPYKLIMH.

Hemoncmpayuu.

YcnoBusi paBHOBECHS.

Buns! paBHOBeCHS.



Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hccnenosanue yCcioBHi paBHOBECHS TBEPIOIO TEJA, UMEIOLIErO OCh BPALLECHMUS.

KoncTpynposanue KpOHIITEHHOB U PaCc4€T CUJT YIPYTOCTH.

Hsydenne ycTOMYMBOCTH TBEPAOIO TENA, UMEIOLLEro MIIOLAaaAb OMOPhL

Tema 4. 3axonst coxpanenus é Mexanuxe.

Hmnynbc MaTepuanbHOW TOYKHM, CHUCTEMbl MaTepHalbHbIX Touek. LleHTp Macc cCuCTeMbl
MaTepHUaNbHBIX TOUEK. Teopema O ABUKEHUH LIEHTPa Macc.

HWmnynbe Cuibl 1 H3MEHEHUE UMITYJIbCA TeJIa.

3aKOH COXpaHEHUs] UMITyJIbCa.

PeakxTuBHOE NBUKEHUE.

MowMeHT umnyjbca MaTepuanbHON Touku. lIpencraBneHue O COXpaHEHMHM MOMEHTAa HMMITyJbCa B
LEHTPAIbHBIX MOJIAX.

Pabora cuibl Ha MaJIOM M Ha KOHEYHOM rniepeMerneHnu. [ padudeckoe npencTaBieHne padoThl CHITBL.

MOILHOCTE CUIIBL.

Kunernueckasi sHeprusi MatepuaspHONW TOoukd. Teopema 00 HM3MEHEHUM KWHETHYECKOW SHEPrHH
MaTe€pUAIbHOMN TOUKHU.

IloreHumanbHble M HENMOTEHLUANbHbIE Cuibl. lloTeHuuanpHas sHeprus. IloTeHuuanpHas >Heprus
ynpyro aepopMmupoBaHHOW mpykuHBL [loTeHLManbHAs >HEPTUs Teja B OAHOPOIHOM TIPAaBUTALIMOHHOM
nojie. [ToTeHnmanbHast 3HEPTUS TeNa B IPABUTALIMOHHOM IMOJIe OAHOPOAHOTO Imapa (BHYTPH M BHE IIapa).
Bropas kocmuueckast CKopocTb. TpeTbss KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKOW SHEPruu CHCTEMBI TeJ. 3aKOH
COXPaHEHUs1 MEXaHUYECKOW SHEPTUH.

Ynpyrue u Heynpyrue CTOJKHOBEHMUS.

VYpaBHeHne bepHyH 1711 UaeaNbHON KUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS] MEXaHUYECKON
SHEPIUu.

TexHuueckue yCTPOHCTBA M TEXHOJOIMYECKHE ITPOLIECCHI. ABUXKEHUE PAKET, BOAOMET, KOMED,
NPY>KUHHBIA THCTOJIET, TUPOCKOTL, (PUTYPHOE KaTaHHE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs] UMITyJbCa.

PeakxTuBHOE NBUKEHUE.

H3mepeHne MOIHOCTH CHUJIBL

H3mMeHeHne sHepruy Tea MPH COBEPIICHUN paboThI.

B3anmuble npeBpalieHuss KUHETUYECKONM M MOTEHUHMAJIBHON 3HEPruil MpU ACHCTBUU HA TEJIO CHJIBI
TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu mpu CBOOOAHOM TIAICHHU.

Yuenuueckuit sxcnepumenm, n1abopamopusie pabomot, RPAKMUKYM.

Hsmepenune ummynbca Tesa no TOPMO3HOMY MYTH.

U3mepeHne CHITbI TSTH, CKOPOCTH MOJIENH 3JIEKTPOMOOHIIS M MOIHOCTH CHJIBI TSITH.

CpaBHeHue U3MEHEHUs] UMITYJIbCa Teja C UMIYJbCOM CHJIBL.

Hccnenosanne cOXpaHEHUs UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

H3mMepeHne kMHETUYECKOM SHEPTUH Tesa 0 TOPMO3HOMY MY TH.

CpaBHEHNE H3MEHEHUS IOTEHLUAIBHON YHEPTUN NPYKUHBI C pabOTOM CHUJIBI TPEHHUS.

Omnpenenerue pabOTHI CHITBI TPEHUS TIPU IBHXKEHUH TeJIa 10 HAKJIOHHON TUIOCKOCTH.

Paszpen 3. Moaexyasipaasi pU3HKA U TEPMOAHHAMHKA.

Tema 1. Octogsl MOIEKYIAPHO-KUHEMUHUECKOT MEOPUU.

OCHOBHBIEC TIOJIOKEHHST MOJEKyJIsipHO-KuHeTnuecko Teopun (MKT), ux ombitHOe 0OOCHOBaHUE.
Huddysusa. BpoyHoBckoe nBrkeHHe. XapakTep ABIKEHHS U B3aMMOJAEHCTBHS 4acTHI] BelnecTsa. Mozaenu
CTPOEHHS T'a30B, XKUAKOCTEH U TBEPABIX TeJN U OOBSCHEHHE CBOWCTB BEINECTBA HA OCHOBE 3THX MOJIENEH.
Macca u pasmepsi mosieky1 (atomoB). KonmndectBo Bemectsa. [loctosiHHas ABoraapo.



TennoBoe paBHOBecue. Temneparypa u criocods! e€ nsmepenus. Illkana remneparyp Llenbcust.

Mopenp uAeanbHOrO ra3a B MOJEKYJIAPHO-KMHETUYECKON TEOpUHU: YacTHULbI rasza JBHXKYTCS
XA0TUYECKU U HE B3aUMOJENCTBYIOT APYT C APYTOM.

lasoBble 3akoHbl. YpaBHeHue Menneneesa—Knaneiipona. AOconroTHasi Temmeparypa (Imkana
temneparyp KenbBuna). 3akon anpToHa. M3omporeccsl B HAEATbHOM ra3e C MOCTOSHHBIM KOJIHYECTBOM
BemecTBa. [ paduueckoe nmpeacraBieHne H30MPOLECCOB: HU30TEPMa, H30X0pa, nzodapa.

CBsi3p MexIy JaBjeHHMEM U CpeAHel KUHEeTUYEeCKOH »JHepruell MOCTyNaTeNbHOrO TeIIOBOro
IOBIDKEHUS] MOJIEKYJl HACAJIbHOrO ra3a (OCHOBHOE VYpPaBHEHHE MOJIEKYIIPHO-KHHETHYECKOH Teopun
UI€aTbHOTO ra3a).

CBsi3b aOCOJIFOTHOM TeMIepaTypbl TEPMOAMHAMHYECKOH CHCTEMbI CO CpeOHel KHHETHYECKOU
SHepruei NocTynaTeIbHOro TEMJIOBOTO ABMKEHUS €€ YacTHull.

TexHuueckne yCTPOHCTBA M TEXHOJOTMYECKHE TMPOLECCHL TEPMOMETP, OapoMeTp, MOJy4YeHHe
HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mopenu ABM)KEHUs HaCTHL] BELIECTBA.

Mopnenb OpOYHOBCKOTO JIBHIKEHUSI.

Buneoponuk ¢ 3anmcero peatbHOro OpPOyHOBCKOTO IBHYKEHUSI.

Huddysus sxkuakocreit.

Mopnens onbita IITepHa.

IIputskeHne MOJIeKyI.

Mopenu KpUCTAIMUECKUX PELIETOK.

Habmronenne u nuccnenoBaHue H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue nporiecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS MPH TEIUIOOOMEHE MEXy Topsdeil u
XOJIOOHOW BOJOH.

N3yuenne n30TepMUUECKOro mporecca (peKOMEHIOBAaHO UCTIONb30BaHuE IIU(POBOI TabopaTopum).

H3yyeHne n30XopHOro nmpouecca.

Uzyuenue n3o00apHOro mporecca.

IIpoBepka ypaBHEHMsI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tenioevie mamiunol.

Tepmonunamuueckas (T/]) cucrema. 3anaHue BHEUTHUX YCIOBUN U1 TEPMOJUHAMUYECKOH CHCTEMBL
BremHue u BHyTpeHHue napamerphl. [lapamerpsl TepMoauHAMUYECKONH CUCTEMbI Kak CpeqHHE 3HaueHUus
BEJIMUHMH, ONHCHIBAIOIIMX €€ COCTOSHUE HA MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hauano tepmoauHamuku. CaMonpon3BojIbHAs pejakcalus TepMOAUHAMUUECKONH CHCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mopenp upeanpHOro raza B TepMOAMHAMUKE — CHCTeMa YypaBHEHHUH: ypaBHeHuUe MeHneneeBa—
KnaneiipoHa u BbIpa’keHHME [JIs1 BHYTPEHHEW SHEPruu. Y CJIOBUS NPUMEHHUMOCTH 3TOM MOAENM. HU3Kasi
KOHLIEHTpallsl 4acTULl, BBICOKHE TeMmIepaTypbl. BripakeHue ansg BHYTpeHHEM SHEPrUU OJHOATOMHOIO
UEANbHOrO rasa.

KBasucraTuueckue U HeCTaTUUECKHUE MIPOLECCHI.

OnemenTapHasi pabora B TepMomuHamuke. Beraucienue pabotel mo rpaduky mpomecca Ha pV-
auarpamme.

Tennonepenaya kak crnoco0 W3MEHEHUs] BHYTPEHHEH SHEPrHMHM TEPMOIMHAMHUYECKON CHCTEMBbI Oe3
coBepieHust padoThl. KOHBEKIINS, TETIONPOBOAHOCTD, U3JTyUEHHE.

KonnyectBo Ttemnorsl. TemiaoéMKOCTb Tena. YaenbHas U MOJIApHAsl TEMJOEMKOCTH BeEIeCTBa.
YpaBHenue Maliepa. VYnenbHas TemioTa CropaHuds TomiuBa. Pacyér KkoaudecTBa TEIUIOTHI MPHU
terionepenaye. [lonsitue 06 aquabaTHoM mporecce.

ITepsriit 3akoH TepMoanHaMuku. BHyTpeHHsst sHeprust. KomudecTBo TemioTel U paboTa Kak Mepbl
W3MEHEHHUs] BHYTPEHHEHN SHEPruu TEpMOANHAMUYECKON CHCTEMBL



Bropoii 3akoH TepMOAMHAMUKHM [JIsi PAaBHOBECHBIX IPOLIECCOB. dYepe3 3aJaHHOEe PaBHOBECHOE
COCTOSIHHE TEPMOAMHAMUYECKOHN CUCTEMBI TPOXOANT €NNHCTBEHHAs anuabara. AOCOMOTHAS TeMIepaTypa.

BTopoii 3ak0oH TepMOAMHAMUKH JIs1 HEPABHOBECHBIX MPOLIECCOB. HEBO3MOXHO MeEpenaTh TeIIOTy OT
Oonee xomonHOro Tena kK Oonee Harperomy Oe3 kommneHcauuu (Knaysmyc). HeobpatumocTs mpHpOaHBIX
IIPOLIECCOB.

ITpunuune! gericteus TermoBbix MauH. KT/

MaxkcumanbsHoe 3Hauenue K11/, Hukn Kapno.

DKOJIOTUYECKHNE aCIMEeKThl HUCIMOJb30BAHUSI TEIUIOBBIX ABUrareneid. TemoBoe 3arpsi3HEHHE
OKpY>Karolen Cpenbl

TexHuueckue ycTpoHCcTBa U TEXHOJOTHYECKUE MPOLIECCHI: XONOAWIBHUK, KOHAULIMOHED, AU3EIbHbIN U
KapOIOpaTOPHBIA [BUraTeNH, MapoBas TypOWHA, MOJYYEHHE CBEPXHU3KHUX TEMIIEPATyp, YTHIIN3ALUSI
«TEIUIOBBIX» OTXOAOB C UCIOJIb30BAHMEM TEILIOBOTO HACOCA, YTUIM3AIMs OMOOPTaHMYECKOTO TOTUINBA IS
BbIPAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTHH.

Jemoncmpayuu.

H3MmeHeHHne TemMrepaTyphbl Py aanadaTHYeCKOM PacIlIuPEeHUH.

BosaymHoe oruuso.

CpaBHEeHHE YOETBHBIX TEIJIOEMKOCTEHN BEIIECTB.

CriocoObl I3MEHEHUs! BHYTPEHHEH SHEPTHH.

UccnenoBanue anmadaTHOrO mpouecca.

KomnbroTepHble MOZIeNH TEMJIOBBIX JBUraTeNeH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.

HsmepeHue yaenbHON TEMIOEMKOCTH.

Hccnenosanue nporuecca OCTbIBAHUS BELIECTBA.

UccnenoBanue anmadaTHOrO mpouecca.

HsyueHne B3aUMOCBSI3U HHEPTUU MEKMOJIEKYJSIPHOTO B3aUMOAEHMCTBHS U TeMIEpaTypbl KUIEHUS
SKUIKOCTEH.

Tema 3. Azpecammnsie cocmosnus eenjecmed. Mazosvie nepexoosl.

[TapoobpasoBanue u koHneHcanus. Mcnapenue u kunenne. Y nefibHas TEIIoTa mapooOpa3oBaHusl.

Hacbiennole 1 HeHacelllleHHble Mapbl. KauecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U J1aBJIEHUS
HACBHIIIIEHHOTO TMapa OT TEMIIePaTypbl, UX HE3aBUCHUMOCTb OT O0BEMa HACHIIEHHOTO Mapa. 3aBUCHMOCTb
TEMIIEPaTypPbl KUIIEHUS OT AAaBJIEHUS B KUAKOCTU.

Bnaxxaoctb Bo3nyxa. AGCONMIOTHASI U OTHOCUTEINbHASI BIAKHOCTD.

Tsépnoe Teno. Kpucramnmudeckue u amopdHble Tena. AHU30TPOIUS CBOUCTB KpucTaios. IlnaBnenne
U KpUCTAJIM3auus. Y nenpHast Teruiora rasierns. CyOmumariust.

Hedopmanuu tBEpHoro Tema. Pactsokenne m ckarue. Casur. Moayne Onra. Ilpemen ympyrux
nedopMaruii.

TennoBoe pacmiupeHHe >KUAKOCTEH H TBEPABIX TeJl, OOBEMHOE W JHMHEHHOE pacUIupeHUe.
AHTrapMOHHU3M TEIUIOBBIX KOJeOAHWI YacTHI[ BeLIeCTBa KaK MPUYMHA TEIUIOBOTO pacIiupeHus: ten (Ha
Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanne sHEpruu B (Pa30BbIX MEpexoaax.

YpasHeHue TerioBoro danaHca.

IToBepxHocTHOe HaTspKeHHE. K0oapuuueHT moBEpXHOCTHOrO HATsDKeHHs. KanmmuisipHble SIBICHUS.
JlaBieHue noa UCKPUBJIEHHON MOBEPXHOCTHIO kuaAKocTH. @opmyna Jlamnaca.

TexHuueckue ycTpoicTBa M TEXHOJOIMYECKHE TMPOLIECChL KUJIKUE KPUCTANJIbl, COBPEMEHHbIE
MaTepuasbl.

Jemoncmpayuu.

Tennosoe pacmmpeHue.

CBolicTBa HaChILIEHHbIX M1aPOB.

Kunenue. Kunenue npu nOHMXEHHOM JABJICHUU.



Hsmepenne cuibl MOBEPXHOCTHOTO HATSKEHMUSI.

OnBITHI C MBUIBHBIMH TJIEHKAMU.

CmauuBaHue.

KanunnspHsle siBneHus.

Mopenu HEHbIOTOHOBCKOH SKUJKOCTH.

CriocoObl M3MepeHus BIasKHOCTH.

Hccnenosanue HarpeBaHus U IUIABJIEHUS KPUCTAJNINYECKOTO BELIECTBA.

Buner nedopmanuii.

Habmronenne maneix nedopmManuii.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

HsydeHnne 3akOHOMEPHOCTEN UCIIAPEHUs JKUKOCTEH.

HsmepeHnune yaenpHON TEIOTHI IUIABJICHUS JIbAA.

Hsydenne CBOWMCTB HACBILEHHBIX TapOB.

Uzmepenne abCoMOTHON BIAXKHOCTH BO3yXa U OLIEHKA MACChI IIAPOB B TOMEIICHUH.

Hsmepenne ko3¢ duiiueHTa moBepXHOCTHOTO HATSIKEHUSI.

Hsmepenne monyins FOHra.

UccnenoBanue 3aBUCUMOCTH AeOpMaLIH PE3MHOBOTO 00pasna OT MPUIIOKEHHON K HEMY CHJIBL

Pa3nen 4. dnekrpoanHaMHUKA.

Tema 1. dnexmpuueckoe noe.

OnexTpuzalus Tel U e€ MPOsIBICHUsA. DJEeKTpudeckuil 3apsaa. J(Ba Buaa 3JEKTPUUECKUX 3apsIoB.
IIpoBOgHUKH, AUBNEKTPUKU U MOJYIPOBOJHUKU. DJIEMEHTAPHbIN 3JIEKTPUUECKUH 3apsii. 3aKOH COXpaHEHUs
3JIEKTPUYECKOrO 3apsaa.

Bzaumonetictue 3apsinos. Toueunble 3apsiabl. 3akoH KynoHa.

Onexktpuueckoe noje. Ero geiicTsue Ha anekTprudeckue 3apsbl.

HanpspkénHocts snektpuueckoro noist. IIpoOubiii 3apsin. JIuHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
nosisi. OIHOPOAHOE 3JIEKTPUUECKOe TOJIE.

IToTeHIIMaNnbHOCTh ~ BJIEKTPOCTATUYECKOrO Moy,  Pa3HOCTP MOTEHLMANOB U HAaIpsDKEHUE.
ITorennmanbHas sHeprus 3apsiia B dJeKTpocTarudeckoM mnose. IloTeHuuan saeKTpocTaTH4YeCKOro MOJs.
CBs13b HaNPSKEHHOCTH TOJIST U Pa3HOCTH MOTEHIMAJIOB YIS SJIEKTPOCTATHYECKOTO OIS (KaK OIXHOPOIHOTO,
TaK U HEOTHOPOIHOTO).

IIpuHLUD Cyneprno3uLnuy 3JIeKTPUUECKUX MOJIeH.

ITone Toueunoro 3apsina. [lone paBHOMepHO 3apskeHHOH cheprl. [lone paBHOMEPHO 3apsKEHHOTO 110
00bpémy mapa. [lone paBHOMEPHO 3apsKEeHHON OECKOHEUHOU MIOCKOCTH. KapTHHBI TUHUA HANPSIKEHHOCTH
5TUX MOJIEH U S3KBUNOTEHLNAIBHBIX [IOBEPXHOCTEM.

IIpoBOOHUKHU B 3JIEKTPOCTATUYECKOM T0JI€. Y CIOBUE PaBHOBECHUS 3aPsiIOB.

JIM3IeKTPUKHY B 3JIEKTPOCTaTHYECKOM Mosie. J(uanekTpuyeckas NpOHULAeMOCTh BELIEeCTBa.

Konnencarop. DnekTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IJIOCKOIO KOHAEHCAaTOopa.

ITapannensHOe coennHeHNE KOHACHCATOPOB. [locnenosaTenbHOE COEqUHEHNE KOHIEHCATOPOB.

DHeprus 3apssKeHHOTO KOHIEHCaTopa.

JIBM>KE€HHE 3apsKEHHON YaCTULBI B OMHOPOAHOM 3JIEKTPUYECKOM MOJIE.

TexHuueckue ycTpoiicTBa M TEXHOJOTMUYECKHE  MPOLIECCHl  AJIEKTPOCKOMN,  3JIEKTPOMETD,
3JNIEKTPOCTATHYECKAsI 3aIUTA, 3a3eMIICHHE 3JIEKTPONPHOOPOB, KOHACHCATOPHI, reHeparop Bau ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NPUHLIUI AEHCTBUS SJIEKTPOMETPA.

DIeKTpUUecKoe MoJie 3apsKEHHBIX [IapUKOB.

DNeKTpUUecKoe MOJIe IBYX 3aps’KEHHBIX IIaCTHH.

Mopnensb snektpocraTudeckoro reHeparopa (Ban ne I'paada).

IIpoBOAHUKH B SJIEKTPUYECKOM MOJIE.

DNEKTPOCTATUYECKAs 3aIIUTA.



YCTpOICTBO U AEHCTBHE KOHIEHCATOPA MOCTOSIHHON U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUJIOLIA[U IUIACTUH, PACCTOSHUS MEXIY
HUMH U TU3JIEKTPUIECKON MPOHNULIAEMOCTH.

DHeprus 3JeKTPUUECKOro MOJIs 3apsKEHHOT0 KOHIEHCaTopa.

3apsnka U pa3psaKka KOHAEHCaTopa Yepe3 pesucTop.

Yuenuueckuit sxcnepumenm, n1abopamopusie pabomol, RPAKMUKYM.

OneHka cuil B3auMOAENHCTBUS 3apsKEHHBIX Tell.

Habmonenne mnpeBpameHus SHEPruM  3apsDKEHHOTO  KOHAEGHCATOpPa B OHEPIHI0  M3JIyUeHUs
CBETOJMO/A.

H3yuenue npoTekaHus TOKa B LIEMH, coepkallell KOHIEHCATop.

Pacnipenenennie pasHOCTH MOTEHUHMANOB (HANPSDKEHUs]) MPH  TOCIEIOBATENbHOM COCIMHEHUH
KOH/IEHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOpA Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil 31eKmMpUYeCcKuil Mox.

Cuna toka. ITocTosiHHBIN TOK.

YcnoBusl CyLECTBOBAHMs MOCTOSIHHOTO 3JeKTpudeckoro toka. Mcrounukn toka. Hanpstxenune U n
C €.

3axoH Oma A y4acTka Lenu.

DNeKTpuuecKoe COIMpPOTUBJIEHHE. 3aBUCUMOCTb COMNPOTHUBJIEHUS OJHOPOAHOIO NMPOBOJHUKA OT €ro
JUTMHBI U MIJIOLIAAN NTONIEPEYHOro CeueHus. Y IeIbHOe CONPOTHUBIICHHE BEIECTBA.

ITocnenoBarenpHOeE, MapajielbHOE, CMEIIAHHOE COeUHEHUE MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX
snekrpudeckux ueneil. Ilpasuna Kupxroda.

Pabora snexTpudeckoro Toka. 3akoH Jxoyns—JIeHna.

MOIIHOCTD 3JEKTPUUECKOro Toka. TernaoBas MOIHOCTb, BblAeseMas Ha pe3ucTope.

OJC u BHyTpeHHee CONPOTUBJICHHWE HCTOYHMKA TOKa. 3akoH Oma 1isi mosHOW (3aMKHYTORN)
3JIEKTPUYECKOH Lenu. MoIHOCTh nCTOUHNKA TOKAa. KOopoTkoe 3aMbikanue.

KonneHncarop B 11eru NOCTOSIHHOTO TOKA.

TexHuueckue ycTpoiicTBa U TEXHOJIOTHYECKHE MPOLIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
3JIEKTPUYECKON SHEPTUU.

Jemoncmpayuu.

HsmepeHne cuibl TOKa U HAPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANpsKEHMs Ul PE3UCTOpA, JIaMIlbl HaKalWBaHUSA U
CBETOJIMOJIA.

3aBUCUMOCTb COINPOTUBIEHUS] LMJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAAU IMONEPEYHOro
CeueHUs U MaTepuana.

Hccnenosanue 3aBUCHMOCTH CHJIbI TOKA OT CONPOTHUBJIEHUS IIPU MIOCTOSIHHOM HAIPSIKEHUH.

[Ipsamoe n3mepenue IJIC. KopoTkoe 3aMblkaHUE TralbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO
COTPOTUBIIEHUS.

CrnocoObl coenuuenust ICTOYHUKOB Toka, DJIC Garapeii.

Hccnenosanue pa3HOCTH NOTEHLMAIOB MEXY MOJIIOCAMHU HCTOYHUKA TOKA OT CUJIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hccnenosanue cMeIIaHHOTO COEIMHEHUsI PE3UCTOPOB.

HsmepeHne yaenbHOro COnpoTUBIIEHUS! IPOBOIHUKOB.

Hccnenosanue 3aBUCHMOCTH CUJIbI TOKA OT HANPsDKEHUs IS JIJAMITbl HAKaJTUBaHUS.

YBenuueHue npezena u3MepeHus amrnepmMeTpa (BOJIbTMETPA).

Hsmepenne 3/1C u BHYTpeHHEro CONPOTUBIIEHUsI HICTOUYHHKA TOKA.

Uccnenosanue 3aBucumoctu IJIC ranpBaHHYECKOro »3JEMEHTa OT BpPEMEHU IPU  KOPOTKOM
3aMbIKaHHH.

Hccnenosanue pa3HOCTH NOTEHLUAIOB MEXY MOJIIOCAMU HCTOYHUKA TOKA OT CUJIbI TOKA B LIEMH.



Hccnenosanue 3aBUCHMOCTH TOJIE3HON MOIHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

OnekTpuyueckas MNPOBOAUMOCTb pA3JUYHBIX BELIECTB. JIEKTPOHHAs IPOBOJUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD COTIPOTUBIIEHHUS] METAIIJIOB OT TeMiepaTypbl. CBEpXIIPOBOANUMOCTD.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

IMonynpoBopaukn. CoOCTBEHHasi U MpPUMECHash MPOBOAMMOCTb IMONYyNPOBOAHUKOB. CBOHCTBAa p—n-
nepexona. [lonynpoBogAHUKOBBIE MPUOOPHI.

DJNEKTPUUECKUN TOK B BJIEKTPOJNIUTAX. DJIEKTPOJUTHUECKAS AUCCOLMAIUS. DJEKTPOIU3. 3aKOHbI
Dapanes I 3JIEKTPOIN3A.

OnexkTpuueckuil Tok B razax. CaMoCTOSTENbHbBIII U HECAMOCTOSITENbHbIN pa3psia. PasnuuHble TUIbI
CaMOCTOSITENIBHOTO paspsana. Monuus. [1nazma.

TexHuueckue ycCTpOHCTBA U NPaKTUUECKOE INPUMEHEHME: TIa30paspsAHble JIaMIbl, 3JEKTPOHHO-
JaydeBas TPyOKa, MOJYIIPOBOIHUKOBBIE MPUOOPHI U0, TPAH3UCTOP, (HOTOAMON, CBETOAUO, T'aIbBAHMKA,
paduHUpOBaHNE MeNH, BBITIIABKA ATFOMHHUS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPBhI.

ITIpoBOAMMOCTD 3JIEKTPOIUTOB.

3akoHbI a5ekTponuza Papanes.

Hckposoii pa3psa 1 IPOBOAUMOCTb BO31yXa.

CpaBHeHue NpOBOJAUMOCTH METAJJIOB U MOJTYPOBOJIHUKOB.

OnHOCTOPOHHSISI MPOBOJUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Habmonenue snekTponnsa.

HsmepeHue 3apsiia OIHOBAJIEHTHOI'O HOHA.

Hccnenosanue 3aBUCHMOCTH CONPOTUBJIEHUsI TEPMOPE3UCTOPA OT TEMIIepaTyphl.

CHsTHe BONBT-aMIEPHON XapaKTEPUCTUKU AUOAA.

Pu3n4ecKuil NPAKTHKYM.

Cnocobbl  M3MepeHus: (PU3UYECKUX BEJIMYHMH C HCIIOJNB30BAHMEM AaHAJIOTOBBIX M LH(POBBIX
U3MEPUTENbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHTEIBHBIE
MOTPEIIHOCTH U3MepeHuil prsnueckux BennynH. OLeHKa IPaHHL MOTPEITHOCTEH.

[IpoBenenne KOCBEHHBIX MU3MEPEHUH, UCCIENOBAHUN 3aBUCIMOCTEH (PH3MUECKUX BEJIUYHH, NMPOBEPKA
NPEIVIOKEHHBIX TUNOTe3 (BbIOOp W3 padoT, ONMUCAHHBIX B TEMATHYECKHX pasfenax «YUeHHUECKUid
SKCIIEPUMEHT, JTaOOPaTOPHbIE PadOTHI, IPAKTUKYMY).

MexnpeameTHble CBSI3H.

Usyuyenne kypca ¢usuku yriyOnéHHoro ypoBHs B 10 Kkiacce OCYIIECTBIACTCS C  YYETOM
COIePIKATENBHBIX MEXIPEAMETHBIX CBSI3eH C KypcamMH MAaTe€MaTHKH, OMOJIOTWH, XMMHH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemusie ROHAMUA, CA3AHHBIE C U3YUEHUEM MEMOO06 HAYYHO20 NOZHAHUA: SIBICHUE,
Hay4YHbIA (pakT, THMOTe3a, (u3udeckass BeNWYMHA, 3aKOH, Teopws, HAOMIOIEHUE, JKCIECPUMEHT,
MOZIEIUPOBAHKE, MOJENb, M3MEpPEHHE, NMOTPEIIHOCTH W3MEPEeHUH, M3MEpHUTENbHble NPHOOpHI, HH(pOBas
naboparopusi.

Mamemamuxka: penieHue cucreMbl ypaBHeHui. JluneiiHas (yHkuwms, mnapabosa, rumepboia, ux
rpaduKu U CBOWCTBAa. TpUroHoMerpuyeckre (PyHKLIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU Ha OCH KOOPAUHAT, CIOXKEHHE BEKTOPOB.

Buonozua: mexannueckoe NBWXKEHHE B JKMBOH mpupoze, nnup@ys3us, ocMoC, TEIIOOOMEH >KHUBBIX
OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOLIEH Cpenpl, YTHIN3auus OMOOPraHMYECKOro TOILIMBA IS
BbIPAOOTKH «TEIUIOBOHY» M 3JIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHHE W KalWULIPHbIE SIBICHUS B
MPUPOJIE, DJIEKTPUUECKUE SABJIEHUS B )KUBOW MPUPOJIE.



Xumusa: NUCKpETHOE CTPOEHHE BELIEeCTBa, CTPOEHHE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA, MOJISIpHAsI
Macca, MojJy4deHHe HaHOMAaTepUajioB, TEIJIOBble CBONCTBA TBEPIBIX TeJ, >KMIKOCTEH U ra3oB, >KUIKHE
KPUCTAIJIbl, 3JIEKTPUYECKHE CBOWCTBA METAJUIOB, JJEKTPOJUTHUYECKas JUCCOLMALMS, TIallbBaHUKa,
3JIEKTPOHHAs MUKPOCKOIHS.

T'eozpachus: BnaxxHOCTb BO3AYXA, BETPHL, OAPOMETP, TEPMOMETD.

Texnonozua: npeodpasoBaHne IBUKEHUH C UCIOJIB30BAHUEM MEXAHHU3MOB, YUET CYXOTO M *KHIKOTO
TPEHUSI B TEXHHUKE, CTATUYECKHE KOHCTPYKIHMH (KPOHIITEWH, pelérdyarbie KOHCTPYKIUH), UCIIOIb30BaHNE
3aKOHOB COXPAaHEHHMs] MEXaHUKH B TEXHHKE (THPOCKOI, BOAOMET W IpPYTHe), OBUTATENb BHYTPEHHETO
CropaHwsi, napoBasi TypOuHa, OBITOBOH XOJOAMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH TTOTyUYEHHs] COBPEMEHHBIX
MaTepuasoB, B TOM YHUCJI€ HAHOMATepPHaJlOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKas 3alNUTa, 3a3€MJICHHE
3JIEKTPONPHOOPOB, Ta30pa3PSAHBIE JIAMITBI, TOJYITPOBOIHUKOBBIEC TPUOOPHI, FaJIbBAHHKA.

11 KJIACC

Pa3nen 4. DiekTpoanHaMHUKA.

Tena 4. Maznumnoe noie.

B3anmopelicTBue NOCTOSHHBIX MAarHUTOB W INPOBOJHHUKOB C TOKOM. MarnutHoe none. Bekrtop
MarHuTHOW UHAyKUMH. [IpuHIMN cynepno3nuuy MarHuTHLIX nosed. JIMHUM MarHUTHOW WHAYKLUU.

MarHuTHOe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOAHMKA, KATYIIKU M KPYroBOoro BuUTKa). OmbIT
Dpcrena.

Cuna Amrmepa, €€ HanpaBJIeHHUE U MO JIb.

Cuna JlopeHua, e€ HampaBieHHMe U MOAYJb. JIBUKeHHE 3apsDKEHHON 4acTULbl B OJHOPOIHOM
MarHuTHOM nojie. Pabota cubl JlopeHna.

MarnutHoe noJie B Bewectse. @eppomarHeTuky, napa- U 1MaMarHeTHKH.

TexHuueckue yCTpONHCTBA M TEXHOJIOIMYECKHE MPOLECChl. MPUMEHEHHE IOCTOSHHBIX MAarHHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOABHraTeNb SIk0OH, yCKOPUTETH 3JI€MEHTAPHBIX YaCTHULI.

Jemoncmpayuu.

KaptiHa nWHUI WHAYKOUE MAarHUTHOTO IIOJISL TOJIOCOBOTO M IMOJKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

KaptuHa nuHuUN MarHUTHOM HWHAYKLUMU TMOJS AJMHHOTO MpPSIMOTO IPOBOAHMKA M 3aMKHYTOIO
KOJIbLIEBOIO ITPOBOAHMKA, KATYLIKH C TOKOM.

B3anmonelicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JHerictBue cuibl JIopeHIa HA UOHBI 3JIEKTPOJIUTA.

HabmroneHne ABIDKEHUS ITy4YKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMN KEHCTBHS 3IEKTPOU3MEPHUTENBHOTO MPHOOPa MATHUTOSJIEKTPUIECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

HccnenoBanue MarHUTHOTO MOJIsI TOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOHCTB (heppOMarHETHKOB.

Hccnenosanue nelicTBUs IOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.

Hsmepenue cunbl AMnepa.

H3yuenue 3aBUCMMOCTH CUIIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHON MHAYKLMU HA OCHOBE U3MepEeHUs CUilbl Amriepa.

Tema 5. dnexmpomaznumnan UHOYKUUAL.

SBnenune snexrpomMarHuTHOM MHAyKUuHU. IloTok Bekropa MarHuTHON MHAyKUMU. DC HHAYKUMM.
3akoH siekTpoMarauTHol uHaykiun Papanes. Buxpesoe anexkrpudeckoe nose. Toku Dyko.

O/J1C uHAYKIIMY B TPOBOJHUKE, ABIKYIIEMCS B OZIHOPOAHOM MarHUTHOM IOJI€.

IIpasuno Jlenna.

HUnnyxtuBHOCTh. KaTylllka MHAYKTUBHOCTH B LIE€NU IMOCTOSHHOTO TOKAa. SIBIeHHE CaMOMHIYKLUU.
2J1C camonHAyKIUH.

DHeprusi MAarHUTHOTO MOJIS KaTyIIKU C TOKOM.



DJIEKTPOMATrHUTHOE TIOJIE.

TexHuueckue ycTpoHCTBa U TEXHOJIOTHYECKHE NPOLIECChl: HHAYKLMOHHAS 1e4Ub, COJIEHOW, 3aIlUTa OT
3JIEKTPU3ALMU TeJ MPHU ABUKEHUU B MATHUTHOM I0JI€ 3eMJIH.

Jemoncmpayuu.

Habmronenne sBIEHUS 3J€KTPOMArHUTHON HHAYKLIAH.

HUccnenosanue 3aBucumoct J/1C HHAYKIIMM OT CKOPOCTU U3MEHEHHS] MAarHUTHOTO MOTOKA.

IIpasuno Jlenna.

[TageHue MarauTa B alFOMUHUEBOH (MeqHOM) TpyOe.

SIBneHne caMOMHAYKLINU.

Hccnenosanue 3aBucumocty /1C caMOMHAYKLMU OT CKOPOCTH U3MEHEHUSI CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hccnenosanue siBIeHUs 3J€KTPOMAarHUTHON UHAYKLUU.

Onpenenenyue HHAYKLUY BUXPEBOIO MArHUTHOT'O TIOJIS.

Hccnenosanue siBIeHUs] CAMOMHAYKLIUHU.

COopxka MozenH 3JIEKTPOMarHUTHOTO TeHEPaTopa.

Paznen S. KosieGanusi u BOJIHBI.

Tema 1. Mexanuuecxkue Koilebanusi.

KonebarenpHast cucrema. CBoOOMHBIEC KONEOAHUS.

I'apmonndeckne xonebanusi. KunHemarndeckoe © AMHAMHYECKOE OIMCAHHWE. JHEPreTUYECKOE
OnucaHue (3aKOH COXPaHEHHsI MEXaHMYECKOW SHeprun). BrIBOA TMHAMHYECKOTO OMMCAHUS TAPMOHUYECKUX
KoJIe0aHUHN 13 UX SHEPreTHYECKOr0 M KHHEMATHYECKOTO OTTMCAHUSI.

Amrumatyzna u ¢asza konebanuid. CBsi3b aMIUIMTYAB! KOJEOaHUH HCXOQHON BEIUYHHBI C aMILTUTYAaMU
Kosie0aHni €€ CKOPOCTH B YCKOPEHUSI.

ITepuon u yacrora konedanuii. [leproa mMaabplx CBOOOAHBIX KOJieOaHNN MAaTEMAaTHYECKOTO MAsITHHUKA.
ITepron cBoOOMHBIX KONEOAHH TPy KUHHOTO MAasITHUKA.

[Tonsitue o 3aryxaromux konedaHusx. BeiHykneHHble konebanus. PesoHanc. Pe3oHaHcHas kpuBast.
BnusiHue 3atyxaHus Ha BUI Pe3OHAHCHOM KPpUBOW. ABTOKOJIEOAHUS.

TexHuueckue ycTpoicTBa U TEXHOJOTHYECKHE MPOLECChl. METPOHOM, Yachl, KaueidH, My3blKaJbHbIE
UHCTPYMEHTSI, ceiicMorpad.

Jemoncmpayuu.

3amuck KonebaTeNbHOTO ABUKEHUS.

HabmroneHne He3aBUCMMOCTH NIEPHOJIA MAJIBIX KOJIEOaHU Ipy3a Ha HUTH OT aMIUIUTYIbL.

UccnenoBanue 3aTyxamoImmux KojeOaHWA M 3aBHCUMOCTH TepHOJa CBOOOIHBIX KoJeOaHWil OT
COTPOTUBIIEHUS.

UccnenoBanue xonebaHuil rpy3a Ha MaCCHBHOH NPYKHUHE C LETbIO (POPMHUPOBAHMS MPEACTABICHU I
00 uneanpHO| MOJENN NPY>KUHHOTO MAasITHUKA.

3aKOH COXpaHEeHHsI FHEPTUHN P KOJeOaHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BEIHYKIEHHBIX KOJEOaHM.

Habmonenue pesonanca.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Usmepenne nepuoaa cBOOOAHBIX KOJNeOaHNI HUTSHOTO U MPYKHHHOTO MasSTHUKOB.

UzydeHune 3aKOHOB IBUKEHHS Tella B XO/€ KOJeOaHHi Ha yIPYroM MOJBeECe.

UzydeHne NBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBanne SHEPTUU B IPYKMHHOM MasiTHHUKE.

Uccnenosanue yObIBAaHHUS aMIUIUTYBI 3aTYXAOIMNX KOJIEOaHHH.

HccnenoBanue BBIHYKICHHBIX KOJeOaHH.

Tema 2. Dnexmpomaznumusie Koj1edanusl.



KonebarenpHbiil KOHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B UACATBHOM KOJIeOATEIbHOM
koHType. D@opmyna TomcoHa. CBs3b aMIUIUTY[bI 3apsfa KOHAEHCATOpa C aMIUIMTYIOH CHJIbl TOKa B
KOJIe0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHHsI SHEPTUN B HICATbHOM KOJIeOAaTEIbHOM KOHTYpE.

3aryxarommne 3JIEKTPOMAarHUTHbIE KoneOaHust. BbIHYKIEHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMSL.

IlepemenHbIli TOK. MOILIHOCTD MEPEMEHHOIO TOKA. AMIUIMTYAHOE U NEHCTBYIOIee 3HAUEHHUE CHJIbI
TOKA M HATIPSDKEHUS TIPU PA3IMUHON (popMe 3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouaanbHbIll NepeMeHHbIN TOK. Pe3ucTop, KOHAEHCAaTOp M KaTyllka WHAYKTUBHOCTH B ILIENH
CHUHYCOMJIaJIbHOTO NMepeMEeHHOro Toka. PesoHaHc TOkOB. Pe30HaHC HanpsKeHU.

UneanpHbiii Tpanchopmarop. [IponssoacTso, nepenaya u notpedIeHne SIeKTPUIECKON SHEPTHHL.

OKoNorudeckue pHUCKH TpU  TNPOU3BOJACTBE  3JEeKTposHepruu. KynbTypa  HUCHOIb30BaHUS
3JIEKTPO3HEPTUU B IOBCEAHEBHON KU3HU.

TexHuueckue ycTpoicTBa M TEXHOJOTMYECKHE IIPOLIECChl: JJEKTPUUECKU 3BOHOK, T'€HEpaTop
NIEPEMEHHOr0 TOKa, JIMHUHU 3JIeKTporepeay.

Jemoncmpayuu.

CBoboaHbIe 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHHH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuuIorpaMmbl 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

I'ereparop HE3aTYXAKOLINX 3JIEKTPOMArHUTHBIX KOJeOaHH.

Mopenp 31eKTPOMarHuTHOIO FeHepaTopa.

BoIHYXI€HHBIE CHHYCOUTATTbHBIE KOJIEOaHUS.

Pesuctop, karymka MHIYKTHBHOCTH U KOHAEHCATOP B LIENHU [IePEMEHHOIO TOKA.

Pesonanc mnpu mocienoBaTeIbHOM COENMHEHMM PpE3UCTOpa, KaTyIIKH HHAYKTUBHOCTH U
KOH/IeHCcaTopa.

Y CTpPOMCTBO U PUHIIMIT AEUCTBHS TpaHCchopMaTopa.

Mogenp TMHUHU 3JIeKTpoIepeiadu.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Nzyuenne TpancdopmaTopa.

Hccnenosanue nepeMEHHOro TOKa 4epe3 IMOC/EA0BaTEeIbHO COEIMHEHHbIE KOHIEHCATOP, KaTYILIKy U
pe3ucTop.

HaburoneHne 35eKTpOMarHuTHOTO PE30HAHCA.

Uccnenosanne paboThl HICTOYHUKOB CBETA B LIEMTH NTEPEMEHHOTO TOKA.

Tena 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60JIHbL.

MexaHunueckue BOJHBI, yCIOBUS UX pacrnpocTpaHeHus. [lonepeunsie u nmpogonbpHble BonHbL Ilepuon,
CKOPOCTb pacHpOCTpaHeHHus U IJIMHA BOJHBL. CBONCTBA MEXaHWYECKHX BOJIH: OTpPakeHHE, MpEeJOMIICHHUE,
uHTEepPepeHIHs 1 AUGPAKIIHSL.

3Byk. CxopocTtsb 3Byka. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsA3sHeHUE OKPYKAKOLIEH CPenbl.

DNIeKTPOMarHUTHbIE BOJHBI. Y CJIOBUS U3JIyY€HHUs BJEKTPOMArHUTHBIX BOJIH. B3aumHast opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPAKEHHE, NMPEJOMIICHHE, MOJIpH3auus, MHTep(EepeHIus H
mudpakus.

[IIxana 37eKTPOMAarHUTHBIX BOJH. I [puMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIEl panuoCBsI3U U TeneBuaeHus. Paguonokanys.

DJIEKTPOMArHUTHOE 3arPsI3HEHNE OKPY KAIOIIEH CPEIbL.

TexHuueckue ycTpoOHCTBA M MpaKkTUYECKOE IPUMEHEHME: My3blKalbHble HHCTPYMEHTHIL, panap,
pPamuONIPUEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBU-meus, ynpTpa3ByKkoBas IUArHOCTHKA B TEXHUKE U
MeIULINHE.

Hemoncmpayuu.



Ob6pa3zoBaHue 1 PacpOCTPAHEHHE MOMIEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmromeecs Teno Kak HICTOUHUK 3BYKA.

3aBUCUMOCTD JUJTHHBI BOJHBI OT YaCTOTHI KOJIEOaHHIA.

Habmronenne oTpakeHHUst U IPETOMIICHHSI MEXaHUYECKUX BOJIH.

Habmronenne unrepdepeHnm u nuppakunu MEXaHHYECKUX BOJTH.

AKycTHYeCKHi1 pe30HaHC.

CBaolicTBa yabpTpa3Byka U €ro NpuMeHeHUe.

Habmonenue CBs3U rpOMKOCTH 3BYyKa M BBICOTHI TOHA C AMILTUTYAONW U YaCTOTOU KoJieOaHU.

HccnenoBanue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaXX€HHE, IMpeJoMIIeHHe, MOoJsipU3aLys,
midpakuus, tHTEpGEepPEeHIUS.

OOHapyskeHrue HHPPAKPACHOTO U YIBTPAPHUOJIETOBOTO U3TyUSHUH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hsydenne napaMeTpoB 3BYKOBOU BOJIHBL

H3yuenne pacnpocTpaHeHNs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpsamonuHeliHOE pacnpocTpaHeHue cBeTa B ogHopoaHou cpene. Jlyd csera. TouedHblil MCTOYHUK
CBeTA.

OTtpakeHue cBera. 3akOHbI OTpakeHUst cBeta. llocTpoeHme u300paKeHH B IUIOCKOM 3€pKalie.
Cdepuyeckue 3epkana.

[Ipenomnenne cBera. 3akOHBI TPENIOMIEHHsS CBeTa. AOCONIOTHBIA TIOKa3aTeNb MPEIOMIICHUS.
OTHocuTeNbHBIN NOKa3aTeNnb npeaomieHus. [1ocTOSIHCTBO 4acTOThI CBETA M COOTHOIIEHUE JJIMH BOJIH IIpU
nepexo/ie MOHOXPOMAaTUYECKOTO CBETa Hepe3 IpaHully pasziesa JByX ONTHUYECKUX Cpe.

Xon nyueit B npusme. ucnepeus csera. CiioxkHbIi coctas Oeroro cera. Liger.

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenpHelil yroy NOJHOTO BHYTPEHHETO OTPAKEHMUSI.

Cobuparomue u paccenBaroiue JUH3bI. ToHKas nuH3a. POKYCHOE PacCTOSTHHE M ONTHYECKas CHJIa
TOHKOW JIMH3BI. 3aBUCHUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOH C(pepHUuecKOl JIMH3bI OT €€ TeOMETPUU U
OTHOCHUTENIHOTO MOKa3aTels IPeJOMIIEHUS!.

dopMya TOHKOU JIUH3BL. Y BEJIMYCHUE, 1aBAEMOE JTUH30M.

Xox Jydva, MpOLIENLIEro JWH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOH ONTHUYEeCKOW OCH.
IToctpoenue n300pakeHUH TOYKM W OTpPe3Ka MPsMON B COOMpPAOLINX M PACCEHBAIOIIMX JIMH3AX U HX
CUCTEMax.

Onrrueckue nmpudopsel. Paspemaromast cmocodHocTs. [1a3 Kak onTHyecKasi CUCTeMa.

IIpenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnopasi onrtuka. WaTrepdepenuus ceera. KorepeHTHble HWCTOYHUKU. Y CJIOBHS HAOIONEHUS
MaKCUMyMOB U MUHUMYMOB B HHTeP(EPEHLIMOHHON KaPTHHE OT ABYX KOT€PEHTHBIX HCTOYHUKOB. [Ipumeps!
KJIACCUYECKHUX MHTEP(EPEHLINOHHBIX CXEM.

Hudpakuus ceera. JndpaxknuoHHass pemérka. YcinoBue HAOMIOAECHUS TIIABHBIX MaKCHMyMOB TIPH
NaleHU MOHOXPOMATHUYECKOTO CBETa Ha TU(PPAKIIHOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuueckne yCTpOMCTBA M TEXHOJOTHUECKHE MPOLECCHl OYKH, JIyNa, Mepuckomn, (oToamnmapar,
MHKPOCKOII, TPOEKIMOHHBIN armapar, MPOCBETJIEHHE ONTHUKH, BOJOKOHHAs ONTHKA, AU(PpaKLHOHHAS
perLIéTKa.

Jemoncmpayuu.

3aKOHBI OTPa’KEHUs CBETA.

Hccnenosanue npeaoMieHys CBeTa.

HabroneHne nostHOro BHyTPEHHETO OTpakeHusi. Mozienb CBETOBOA.

HccnenoBanue xona CBETOBBIX MyYKOB Uepe3 IIIOCKONapaulebHYIO MJIACTHHY U IPU3MY.

UccnenoBanue cBOHCTB N300pakeHUH B JIMH3AX.

Mogenu MUKPOCKOIA, TEIECKONA.



Habmonenue natepdepeniuu ceera.

HabroneHne 11BeTOB TOHKUX TJIEHOK.

Habmonenue qudpakium ceera.

Uzyuenue nudpakiMOHHON PEIIETKH.

Habmonenue qudpakimOHHOTO CIIEKTPA.

Habmonenue qucnepcuu ceTa.

Habronenne nossipusaniy cBeTa.

[IprMeHeHne MONAPOUAOB TSl U3YYCHUSI MEXAHMUECKUX HANPSKEHUH.

Yuenuueckuii 3xcnepumenm, 1abopamopisie pabomol, RPAKMUKYM.

Usmepenne nokasarens NpeOMIICHUsT CTEKJIa.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHHSI OT BELIECTBA (HA MPUMEPE JKUAKUX JIFH3).

Usmepenne poKyCHOTO pacCTOSHUSI PACCENBAIOLIHX JINH3.

[Tonyuenne n3o0pakeHUsI B CUCTEME U3 TUIOCKOTO 3€pKaJia v JIMH3BI.

[Tonyuenne n3oOpakeHs B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIeCKOMUYEeCKUX CUCTEM.

Habmonenue qudpaknum, naTepPepeHIINT 1 MONSIPU3ALUN CBETA.

UzydeHue nonspu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUSJICKTPUKA.

Uzyuenue nHTEpHEPEHLINH JTA3EPHOTO U3JIyUSHHS Ha IBYX ILIEJSIX.

Habmonenue qucnepcun.

Habmonenue u uccnenoanue AuQpaKkIMOHHOTO CIIEKTPa.

H3mepenune ainHbl CBETOBON BOJIHBIL

[TonyueHne criekTpa U3IyUE€HUS CBETOINO/A TP MTOMOLIH AU(PPAKLIMOHHONW PELIETKH.

Pa3aen 6. OcHOBBI cHeHMAJILHOM TEOPHH OTHOCHTEJIBHOCTH.

I'pannubl  OPpUMEHMMOCTH  KJIACCHYECKONW  MexaHuku. IlocTymaTel  cnenuanbHOM — TEOpUH
OTHOCHUTEJIBHOCTH.

[IpocrpancTBeHHO-BpeMeHHON wHTepBan. llpeoOpasoBanus JlopeHma. VYclioBHe NPUYHHHOCTH.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTHU. 3aMeICHHE BPEMEHH U COKpAIIEHUE IJINHBL.

DHeprus ¥ UMIyJIbC PEIATHBIUCTCKON YaCTHLIBL.

CBs13b MaccChl C HEPTHEN U UMITYJIbCOM PEISITHBUCTCKON YaCTHUIIbI. DHEPTUS TIOKOSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOLIECCHI CITyTHUKOBBIE MPHEMHUKU, YCKOPUTEIH
3apSKEHHBIX YACTHLI.

YdeHn4ecKUi 3KCIIEPUMEHT, JJabopaTopHbIe padOoThI, MPAKTHKYM.

OnpeneneHne UMITYJIbCA U SHEPTHH PEIATUBUCTCKUX YacTUL (1O GoTorpadusM TPEKOB 3apsKEHHBIX
YAaCTHIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas ¢pusuxka.

Tema 1. Kopnyckyaapno-601no60ii 0yaiusm.

PaBHOBecHOE TemioBoe M3ydeHue (M3JIydeHre aOCOMIOTHO YEPHOTO Teja). 3aKOoH cMelneHusi BuHa.
I'unoresa [1naHka o kBaHTax.

@DOTOHBIL. DHEPTHsI U UMITYJIbC (POTOHA.

@orosdpdexr. Onbiter A. I'. CroneroBa. 3akoHbl (ortorddexra. YpaBHeHHe DWHIITEHHA IS
doroaddexra. «KpacHas rpanunay potosdpdexra.

HaBnenne cBeta (B 4YaCTHOCTH, JABJICHHE CBETa HAa aOCOJIOTHO MOTJIOMAOIIYI0 W a0COJOTHO
oTpakaroiyo nosepxHocth). OnbiTel I1. H. Jlebenesa.

BonHosbeie cBoiicTBa uwactull. Bomabl ne bpoina. JnuHa BomHBI ne bpoiins u pasmepsr oOnactu
JIOKAJIM3alNK JOBUXKYIIEHCS 4dacTHibl. KoprycKyJsipHO-BOJIHOBOH nyanusMm. Jludpakius 3JeKTpOHOB Ha
KpHCTaJIax.

Cremmnduka n3mepenuii B Mukpomupe. CooTHoweHus1 HeonpenenéHHocTel I efizendepra.

TexHuueckue ycTpoHCTBa M TEXHOJIOTHUECKHE MPOLECCHI: CIEKTPOMETP, POTO3IEMEHT, (OTONATUHK,
TYHHEJIBHBIH MUKPOCKOTI, COJTHEUHAst OaTapest, CBETOAHMO.



Jemoncmpayuu.

®Doroaddext Ha YyCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

UccnenoBanue 3akoHOB BHeIIHEro Gotosddexra.

Hccnenosanue 3aBUCHMOCTH CONPOTUBJIEHUS MOJNYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Conneunas Oatapest.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Uccnenosanue portopesucropa.

Nsmepenne nocrosinHol [Inanka Ha ocHOBe uccienoanus Goroaddexra.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA YEPe3 CBETOANO OT HAMPSKEHUS.

Tema 2. Qu3uka amoma.

OnbITHI IO UCCIIEAOBAHMIO CTpOeHUs aToMa. [nanerapras monens atoma Pesepdopna.

IMoctynater bopa. M3nydyenne u mornomieHne (OTOHOB INMPH TMEPEXOAE aTOMa C ONHOTO YPOBHS
SHEPIruu Ha APYrou.

Bunbl ciextpoB. CriekTp ypoBHEH 3HEpru aToMa BOAOPOJA.

CnoHTaHHOE U BBIHYKIAEHHOE H3NlyueHue ceera. Jlasep.

TexHUueckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOIECCHL CHEKTPAJbHBIH aHain3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopnens onbita Pesepdopna.

Habmronenne nmuHeHuaThIX CIIEKTPOB.

YCTpOUCTBO U AEHCTBHE CUETUMKA HOHU3UPYIOLINX YaCTHII.

Onpenesnenue AJIMHBI BOJIHBI JIa3€pPHOTO U3Iy4YESHMUS.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Habmonenue TUHEHUATOro CIIEKTPa.

UccnenoBanue criekTpa pa3pekeHHOro aTOMapHOTO BOAOPOAA U H3MEPEHHE OCTOsSIHHOM Pundepra.

Tema 3. Qu3uxa amomnoz20 A0pa u 31eEMEHMAPHHIX YACHILY,

Hyxnonnas monens sinpa ['eitsenbepra—MBanenko. 3apsin sapa. MaccoBoe uncio siapa. M3otomnsr

PanuoaktuBHOCTE. Anbha-pacnan. IIEKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. I 'aMma-u3nyueHne.

3aKOH paguoakTUBHOro pacnazna. PaguoaxkTuBHble M30TONBI B npupone. CBONCTBA HOHU3UPYIOLIETO
U3Jy4eHus. BiusHHE pagMOaKTUBHOCTH HAa JKUBbIE OpPTraHU3MbL EcCTeCTBEHHbIH (OH H3ITyUEHUS.
JlosumeTpusi.

DHeprus CBsi3U HyKJIOHOB B siape. Anepubie cubl. ledekt maccsl siapa.

Anepubie peakiuu. Jlenenue u cuHTe3 simep. SAnmepHbie peakropsl. [IpoOiemsl ympasisieMoro
TEPMOSZIEPHOTO CUHTE3a. DKOJIOIMUECKHEe aCIIEKThl Pa3BUTHUSA AAEPHOMN SHEPTreTHKH.

Mertonb! peructpanyy 1 UCCIe0BaHUs 3JIEMEHTaPHBIX YaCTHULI.

@dyHIamMeHTalbHbIe B3auMoelicTBUA. bapuoHbl, Me30HbI U JentoHsbl. Ilpencrasnenue o CtangapTHOM
Monenu. KBapk-riitooHHast MOAENb aIpOHOB.

®dusuka 3a npenenamu CtannapTHoi Moaenu. TémHast MaTepust U TEMHAs SHEPIHsl.

EnuncTBO (hu3ndeckoil KapTHHBI MUPA.

TexHudeckue yCTpONCTBA M TEXHOJOTHMYECKHE MPOLIECCHI. NO3UMETpP, kaMmepa Buibcona, siaepHbId
peaxkTop, TEPMOSIIEPHBIN peaKkTop, aTOMHast OoMOa, MAarHUTHO-PE30HAHCHAsI TOMOTpadws.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

UccnenoBanue TpekoB 4acTull (10 roToBbIM (poTorpadpusim).

UccnenoBanue painoakTHBHOTO (pOHA ¢ UCTIOIBb30BAHUEM JO3HMETPA.

Uzydenue nornomenns 6eTa-4acTHI aTFOMUHHEM.

Pa3aen 8. JjieMeHTBI ACTPOHOMHH U ACTPO(PUIUKH.

Otanbl pa3BUTHs acTpoHOMMM. IlpukinagHoe M MHPOBO33PEHUYECKOE 3HAUEHHE ACTPOHOMUHU.
ITprMeHUMOCTD 3aKOHOB (PU3UKH IJIs1 OOBSCHEHNS IPUPOABI KOCMUYECKUX OOBEKTOB.



Meronbl  aCTPOHOMHYECKHUX  HMCCIEAOBaHUM. CoBpeMeHHbIE  ONTHYECKHE  TEJECKOIIbI,
PaIuOTENIeCKONbI, BHEATMOC(hEpHAs aCTPOHOMUSI.

Bun 3Bé3nH0r0 Heba. Co3Be3nus, sipkue 3BE3/IbL, TUIAHETHI, UX BUANMOE IBH)KEHUE.

Conneynas cucrema.

Comnue. Conneunast akTuBHOCTD. McTounuk sHeprun ConHIa 1 3BE31.

3BE31bl, UX OCHOBHBIE XapaKTePUCTUKHU. [narpaMma «CreKTpajbHBIA KJIACC — CBETUMOCTbY. 3BE31bI
INIABHON  TOCIENOBaTENbHOCTH.  3aBUCUMOCTb  «Macca — CBETHMMOCTb» [JJsl  3BE€34  IJIaBHOU
nocyenoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3B&371. COBpeMeEHHblE MPEACTABIEHUS O MPOUCXOXKACHUM U
sposironuu CoJIHLA U 3BE37. DTambl XKU3HU 3BE3].

Muneunsiii [1yTe — Hama ["anaktuka. ITonoxenue u newkenne Connia B I'anakTuke. TUIbl raJakTHK.
PanuoranakTuky u kBazapbl. UE€pHbIE ABIPHI B siApaxX rajgakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akoH XabG06ma. PasGeranuwe ramaktuk. Teopust Bombmoro
B3pbIBA. PETMKTOBOE U3JTydYeHHE.

MacmradHasi cTpykTypa Beenennoli. MeraranakTuka.

Hepeménnblie mpobiemMbl aCTPOHOMUH.

Yuenuueckue nabnwoenus.

Habmonennss 3Bé3gHOro Heba HEBOOPYKEHHBIM TIJIa30M C  HCIOJB30BAHMEM KOMITBEOTEPHBIX
NPUJIOKEHUH ISl ONpEeNeNieHusT TOJIOKEHUsT HEOeCHBIX OOBEKTOB HAa KOHKPETHYKO JaTy. OCHOBHBIE
co3Be3usi CeBepHOro Moyyiapus U sipkue 3BE31bl.

Habmronenus B Teneckorn JlyHbl, MIAHET, TYMAHHOCTEH M 3BE3IHBIX CKOTUICHUH.

Pu3n4ecKuil NPAKTHKYM.

Crocobbl  mM3MepeHus: (PU3UYECKUX BEJIMYHMH C HCIIOJNB30BAHMEM AaHAJIOTOBBIX M LH(POBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHTEJbHBIE
MOTPEIIHOCTH U3MepeHuil pr3nueckux BennynH. OLeHKa IPaHHL MOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIENOBAHUN 3aBUCIMOCTEH (PH3MUECKUX BEJIUYHH, MPOBEPKA
NPEIJIOKEHHBIX TUNOTe3 (BbIOOp W3 paboT, OMUCAHHBIX B TEMATUYECKHX pasfenax «YUeHHUUeCKHuid
SKCIIEPUMEHT, JTAOOPATOPHBIE PadOTHI, IPAKTUKYM»).

O0o0maromee noBTopeHue.

O06obuienne U cucTeMaTu3alus CoAepKaHus pa3aenos Kypca «MexaHuka», «MonekysapHas pu3nuka
U TepMOIWHAMHKa», «nekrpognHamukay, «Komebanms u BOMHB, «OCHOBBI CIELHUAIBHONW TEOPUHU
OTHOCHUTENBHOCTHY, «KBaHTOBast HpU3HKa», « NEMEHTBI ACTPOHOMHUU U aCTPOP UK.

Ponb pus3uku 1 acTPOHOMUHN B KOHOMHYECKON, TEXHOJOTHYECKOH, COLMAIbHON U 3THYECKON cdepax
IeSATEIbHOCTH YeJIOBEKa, POJb U MECTO (PM3MKU M aCTPOHOMHH B COBPEMEHHOH HAay4HOHW KapTUHE MHDA,
3HAYEHHE ONHCATENIbHOW, CHUCTeMATH3UPYIOIEeH, OOBACHUTENPHOH W MPOTHOCTUYECKOH (QyHKUUH
¢dusngeckoil Teopuu, poib PU3NUECKOH TeOpUur B (POPMUPOBAHUH MPEACTABICHUNA O (PU3NUECKOH KapTUHE
MHpa, MecTO (PU3MYeCKON KapTHHbI MHupa B O0OIEeM psAgy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABJICHUIN O TPUPOLE.

MexnpeameTHble CBSI3H.

Usyuyenne kypca ¢usukn yrinyOnéHHoro ypoBHs B 11 Kkiacce OCyIIECTBIACTCS C  YYETOM
COIepIKATENbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcamMH MAaTe€MaTHKH, OMOJIOTWH, XMMHH, reorpadpuu u
TEXHOJIOTUH.

Mesicnpeomemunsle ROHAMUA, CGA3AHHbIE C U3YUEHUEM MEMOO008 HAYYHO20 NOZHAHUA: SIBJICHUE,
Hay4YHbIA (pakT, THMOTe3a, (u3udeckas BeNMWYMHA, 3aKOH, Teopws, HAOMIOIEHUE, HKCIEePUMEHT,
MOZIENIUPOBAHKE, MOJENb, M3MEpPEHHE, NMOTPEIIHOCTH W3MEPEeHUH, M3MEpUTENbHble NPHOOpHI, HH(pOBas
naboparopusi.

Mamemamuka: pemeHne CUCTeMbl ypaBHEHUH. TpuroHomerpudeckue QyHKIUH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M HX NPOEKLUH Ha OCH
KOOpIMHAT, CJOXEeHHe BeKTOpoB. llpomsBomnble syemeHTapHbIX (yHKIMA. [IpusHaku momoOwus
TPEYTOJIbHUKOB, ONPEAETICHNE TUIOIIAIN TUIOCKUX QUryp u 00bpéma Te.



Buonorua: anekTpuyeckre SBAeHNUS B XXUBOI NpUpoje, KonebaTenbHble ABVKEHUS B XXUBOI NpUpoje,
9KONOTNYEeCKMe PUCKN MPY NPOU3BOACTBE 3M1IEKTPOIHEPT UM, 3/IEKTPOMArHUTHOE 3arps3HeHne OKpyXXatoLLei
cpefbl, yNbTPa3ByKoBas 4MarHOCTUKA B MeAULMHE, ONTUYECKNe ABIEHUS B XXNBOW NPUPOE.

XUMUA: CTpOeHMe aToMOB W MOJEKY/, KpUCTannyeckas CTPYKTypa TBEPAbIX Tesl, MexaHWU3Mmbl
06pa3oBaHns KpUCTa/IMYECKOW PELLETKM, CNeKTpabHbI aHanu3.

[eorpatmsa: MarHUTHble nosoca 3eMnu, 3a/ieXXn  MarHUTHbIX  pyd, (OTOCbEMKA 3eMHOW
MOBEPXHOCTN, ceincmorpad.

TexHONOrnA: NpMMeHeHMe MOCTOSHHbIX MarHWTOB, 3/1EKTPOMArHWTOB, 3NeKTpoABuratesis HKoowu,
reHepaTtop NnepemMeHHOro TOKa, WHAYKLMOHHAs Neyb, UHWW 3M1eKTpornepeaay, 3neKTpoABurartesb, pagap,
pagnonpuémMHuK, TeneBu3op, aHTeHHa, TenedoH, CBY-neub, ynbTpasByKoBas [AMarHOCTUKa B TEXHUKE,
NPOEKLMOHHbIV annapat, BO/NOKOHHas ONTWKa, COMHeyHas baTapes, CMYyTHWKOBbIE MPUEMHUKK, SiAepHas
3HepreTnKa n 3KON0rMYecKmne acrnekTbl eé pasBuTumS.

NMNTAHUPYEMBDBIE PE3YJIbTATbl OCBOEHUNA NMPOIMPAMMDbBI MO ®UN3VKE HA
YPOBHE CPEAHEIO OBLWEIO OBPASOBAHUNANNYHOCTHBIE PE3Y/IbTATDI
JINMHUHOCTHDLIE PE3YJIbTATDI

JINYHOCTHBIE pe3ynbTaTbl OCBOEHNSA y4ebHOro npeameta «Pusmka» LOMKHbI OTPaXKaTb FOTOBHOCTb
M CMOCO6GHOCTb 06yYaloLWMXCA PYKOBOACTBOBATHCA CHOPMMPOBAHHOW BHYTPEHHeW MNO3uuuelt IMYHOCTH,
CUCTEMON  LEHHOCTHbIX OpWeHTauWid, MNO3UTUBHbLIX BHYTPEHHUX YOEXAeHWA, COOTBETCTBYHOLLMX
TPaAVLMOHHBIM  LIEHHOCTAM POCCMIACKOro 0O0LLeCcTBa, paclUMpeHne D>KM3HEHHOro OnbiTa W OMnbiTa
[eATeNIbHOCTM B NpoLecce peanu3aluMn OCHOBHbIX HamnpaBfeHWi BOCMMTATe/IbHOW AeATeNlbHOCTU, B TOM
yucne B YacTu:

rpaXk4aHCKoOro BOCNUTaHUA:

*  C(hOPMUPOBAHHOCTb TPaKAAHCKOW MO3ULMM 06yYaloLLerocsd Kak akTMBHOIMO W OTBETCTBEHHOIO
YneHa PoOCCMIACKOro 06LLECTBa;

*  NPUHATUE TPAAULMOHHBIX 06LLEeYeN0BEYECKUX TYMaHUCTUYECKUX W LeMOKPATUYECKNX LeHHOCTEN;

* TOTOBHOCTb BECTW COBMECTHYIO [eATeNbHOCTb B MHTepecax rpaXAaHCKOro 06LecTsa,
y4yacTBOBaThb B camoyrnpaBneHun B 06pa3oBaTe/ibHON opraHnsaumu;

* YMEHWe B3aMMOJEiCTBOBaTb C COLMaNbHBIMU UHCTUTYTaMW B COOTBETCTBUM C UX (PYHKLUUAMMK U
Ha3HauYeHvewm;

* TOTOBHOCTb K 'yMaHWTapHOW ¥ BOIOHTEPCKOW [eATeIbHOCTH.

NaTpUoTMYeCKOro BOCMUTaHUSA:

*  C(hOpMUPOBAHHOCTb POCCUNCKOW FPaXKAaHCKOM MAEHTUYHOCTW, NaTPUoTU3MA;

* LUEHHOCTHOE OTHOLUEHWE K rocyfapCTBEHHbIM CHMBOMAM, LOCTMXKEHUSM POCCUIACKUX YYEHbIX B
061acTN (IM3NKN U TEXHUKE.

[AYXOBHO-HPABCTBEHHOI0 BOCMUTAHUSA:

*  C(hOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 NOBELEHNS;

* CMOCOBGHOCTb OUeHMBaTb CUTyaUMIO W MNPUHUMATb OCO3HAHHbIE PELLEHUs,, OPUEHTUPYACHL Ha
MOpa/IbHO-HPaBCTBEHHbIE HOPMbI W LIEHHOCTU, B TOM YMCe B LeATe/IbHOCTU YYEHOrO;

*  0CO3HaHWe IMYHOr0 BKNaja B MOCTPOEHMNE YCTOWUMBOIO ByayLLero.

3CTETMYECKOro BOCMUTAHUSA:

e 3CTETUYECKOe OTHOLUEHWE K MWpy, BKIOYAS ICTETUKY HAy4yHOro TBOPYECTBa, MNPUCYLLEro

(hM3nMYecKol Hayke.
TPYZLOBOIro BOCMUTAHUSA:

* UWHTEpec K pasMyHbIM cepaM MpogeccroHanbHON AeATeIbHOCTU, B TOM YKUCIE CBSI3aHHbIM C
(hM3nKO M TEXHUKOW, YMEeHMe CcOBepLlaTb OCO3HaHHbIA BblIOOp OyAywein npodeccun u
peasim30BbIBaTb COOCTBEHHbIE XXWU3HEHHbIE MaHbl;

* TOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHWIO M camoo6pa3oBaHWO B 06nacT (U3NKKM Ha
MPOTSHKEHUUN BCEM XKU3HU.



IKOJIOrHI€CKOI0 BOCIITMTAHUSA

C(OPMHPOBAHHOCTb ~ 3KOJIOTHUECKOH  KYJNbTYpbl, OCO3HaHHE  MIOOANIBHOTO  XapakTepa
SKOJIOTUYECKHX POoOIIeM,;

TJIAHUPOBAHUE U OCYIIECTBJICHUE NEHCTBUI B OKPY’KAIOLIEH CpeAe Ha OCHOBE 3HAHUS LEJNel
YCTOWYMBOrO Pa3BUTHsl YEJIOBEYECTBA,

pacliipeHle OIbITa MAeATEIbHOCTH 3KOJOTHYECKONW HANpaBIE€HHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHUH 1O PHU3UKE.

HEHHOCTH HAYYHOI'0 IMO3HAHHUSA:

CcpOPMHUPOBAHHOCTH MHPOBO33PEHUs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bu3nveckoil HayKH;

OCO3HAHHE LEHHOCTH HAy4YHOH [esITEeIbHOCTH, TOTOBHOCTb B MPOLIECCe H3Y4YEHUS (PUSHKH
OCYLIECTBJISATh MPOSKTHYIO U UCCIIEAOBATENbCKYIO IeITEbHOCTh MHANBUAYAJIbHO U B FPYIIIE.

METANPEAMETHBIE PE3YJIBTATDI
[lo3naBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHS
Ba3oBble Jlornyeckue JeHCcTBUA:

CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYJIU3UPOBATh MPOOJIEMY, pACCMATPUBATD €€ BCECTOPOHHE,
ONPENENATh LEeU AeITeNIbHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHXKEHUS,

BBISIBJIITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (PU3HUECKHX SIBICHUSX;
pa3pabaTbiBaTh IUIAH pEIICHUS MpOoOJeMBbl C yUETOM aHAIM3a HMMEIOLIMXCS MaTepUANbHBIX U
HEMaTepHaIbHBIX PECYPCOB,;

BHOCUTb KOPPEKTUBBI B EATEIBHOCTD, OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEJSAM, OLIEHUBATH
PHUCKU MOCIEACTBUN ACSITENBHOCTH,

KOOPAWHUPOBATh H  BBIIOJHATH padoTy B  YCIOBHAX PEAJTBHOTO, BHPTYAJIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOACHCTBUS,

pa3BUBATh KPEATHBHOE MBILUICHUE PU PEIIESHIH XKU3HEHHBIX TPoOIeM.

ba3oBble HccienoBaTebCKHeE JeHCTBHA:

BJIAJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH MTOHATUAMHU U METOIAMH (U3NIECKON HAYKH,
BJIAJIETh HABBIKAMH Y4eOHO-MCCIIENOBATEIbCKOW U MPOEKTHOH AEATENIbHOCTH B 00nacTu (pus3mkwy,
CHIOCOOHOCTBEO M TOTOBHOCTBEO K CaMOCTOSITEIbBHOMY IOMCKY METOJOB pELICHUs 3a1ad
(du3nIeCKOro conepkaHus, MPUMEHEHHIO Pa3IMYHBIX METOAOB NIO3HAHUS,

BJIAQNETh BUAAMU JEATENILHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHHUS, €ro HHTEPIIPETaLHH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX CUTYALMsIX, B TOM YHCIE IPU CO3MaHUU
y4eOHBIX TPOEKTOB B 00IACTH (DU3HKH,

BBISIBJISIT TNPHYNHHO-CJIEACTBEHHBIE CBS3M U aKTYAJIU3MPOBAThH 3a7ady, BBIABHIaTb THIIOTE3Y €&
peLIeHHsI, HAXOIUTh apTyMEHTBI JUIs JOKA3aTeIbCTBA CBOUX YTBEPIKICHUH, 3a1aBaTh MTapaMeTpPhl U
KPUTEPHH PELICHHS,

aHAJM3UPOBATh MOJyUYEHHBIE B XOAE PEIUCHHs 3aJa4d Pe3yJIbTaThl, KPUTHYECKH OLEHHBATH HX
IOCTOBEPHOCTb, MTPOrHO3UPOBATH N3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTENbHON AEATENbHOCTH, B TOM YHCIIE
NpU U3y4eHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYalMsIM, OLEHHBATh IPUOOPETEHHBIH OIIBIT,

yMETb IEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00J1ACTh XKU3HEAESSITEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTAaTh HOBBIE U/ICH, NIPEJIaraTh OPUTHHAIBHbIE MOIXOABI H PEIICHHS,

CTaBUTh NMPOOJIEMBI U 3371a4H, JOMYCKAOINE aJIbTEPHATUBHBIC PELICHMUSI.

Pa6ora ¢ undopmanueii:



BJIAACTb HABBIKAMHU TIOJYYCHUA I/IH(bOpMaL[I/II/I (1)I/ISI/I"IGCKOFO COACPKaHNA U3 UCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOATCIBHO OCYLUCCTBJIATE IIOMCK, aHaJIn3, CUCTCMATHU3allUI0 W HWHTCPHNPETALIUIO
UH(OPMALUU PA3IMYHBIX BUIOB U (OPM MPENCTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH,

HCIIOJIb30BATh CPEACTBA I/IH(bOpMaL[I/IOHHbIX H KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B pemi€eHn
KOTHUTUBHBIX, KOMMYHUKATHUBHbBIX W OPraHU3allMOHHbIX 3ada4d C CO6J'II'OI[eHI/IeM Tpe6OBaHHﬁ
SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcOoCOepeKeHHs, MPABOBBIX M 3THUYECKHX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH,

CO371aBaTh TEKCThl (PU3UYECKOTO COAEPKAHUS B PA3NUYHBIX (opMmarax ¢ y4ETOM Ha3HAUYSHHS
uHpOpPMALIMK W ILeNIeBOW ayJUTOPHUH, BBIOMpAs ONTUMANbHYIHO (OpPMY TNPEACTaBICHUS U
BU3YyaJTU3aLIUH.

KommyHukaTHBHbBIE YHUBepcAIbHbIe YieOHble JeHCTBHS:

OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHE-yPOUHON AEATEIBHOCTH,

pacIio3HaBaTh MPEANOCHIIKH KOHQINKTHBIX CUTyalluid U CMATYAaTh KOH(JIUKTBI,

Pa3BEPHYTO U JIOTUUHO U3J1araTh CBOIO TOUKY 3pEHUS C HCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCIIONIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBHUAYAJIbHOH padoThI,

BBIOMPAaTh TEMAaTHUKy M METOAbl COBMECTHBIX HEHCTBUH C Yy4€TOM OOIIUX HWHTEPECOB W
BO3MOJKHOCTEHN Ka’KOr0 4JIeHA KOJUIEKTUBA,

MPUHUMATD LIEJIM COBMECTHOMN A€SITeIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH NEHCTBUSA T10 €€
JOCTHXKCHUIO. COCTABJIATH IUIAH NEWCTBUI, pacHpenessTb poNH ¢ y4€TOM MHEHUH y4aCTHHUKOB,
00CyK/IaTh pe3yJIbTaThl COBMECTHOM padOTHI;

OLICHUBATh KAa4e€CTBO CBOErO BKJIaAAa M KAXKIOTO YYaCTHUKA KOMaHIbI B OOLIMI pe3ysibTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM,

npeajaraTb HOBbIE IPOEKTHI, OLEHUBAaTb UAEU C T[O3ULUH HOBHU3HBL, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPAaTErHYeCKOe IMOBEAEHHE B Pa3JIMYHBIX CUTYaLUsX, IPOSBIATH
TBOPUYECTBO U BOOOpaskeHHe, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe yUeOHbIe AeificTBHS
Camoopranuzauus:

CaMOCTOSITEJIbHO ~ OCYLIECTBJISITH ITO3HABATENBHYIO JAEATEIBHOCTH B O0nacT (U3UKH U
ACTPOHOMMHU, BBIIBIISITH MPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH COOCTBEHHBIE 33144,
CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PELIEHUs pacY€THbIX M KA4YECTBEHHBIX 3a7a4, IUIaH
BBIMTOJIHEHUS] MPAKTHYECKOW pPabOTBI C y4E6TOM HMEIOIIHUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U NPEANOYTECHUI,

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

PaCLINPATh pAMKH Y4€OHOTO IPeAMEeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH,

JeNnaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIIEHHE;
OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO JPYIULUH B 00NacTH (PU3HMKH, MOCTOSIHHO
MOBBIIIATE CBOH 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIeKT:

JaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHUBBI B JESITENbHOCTb, OLIEHHBATHb
COOTBETCTBHUE PE3YJIBTATOB LIEJISAM,

BJIAJETh HABBIKAMH [O3HABATENBbHON pe(IeKCHH KaKk OCO3HAHMS COBEPIIAEMBIX ACHUCTBUH WU
MBICJIUTEJIbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA,

UCTIOJIB30BATh MPUEMBI peIEKCHH ISl OLICHKH CUTYALMH, BEIOOpa BEPHOTO PEIICHUS,

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS MO UX CHUKEHUIO,



MIPUHUMATb MOTHUBBI U ApTYMEHTBI APYTUX NPU AHATIU3€ PE3YJIbTATOB IEATEIBbHOCTH,
NPUHUMATD ceOs1, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX NPU aHATIU3€ PE3YJIbTATOB IEATEIbHOCTH,
NPU3HABATH CBOE MPABO U MPABO APYTUX HA OIINOKH.

B mpouecce mOCTHXKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS INMPOrpaMMbl MO (PH3UKE Ui YPOBHS
cpenHero oOmero oOpa3oBaHusl y OOYYAIOIIUXCS COBEPIIEHCTBYETCS 3MOLIMOHANBHBIA WHTEIJIEKT,
NpeAnoararomuii chopMHUPOBAHHOCTb:

CaMOCO3HAHUs, BKIIFOUAIOIIEro CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAJIBHOE COCTOSIHUE, BUIETH
HAIPaBJICHUS Pa3BUTHS COOCTBEHHON 3MOLIMOHAIBHON Cephl, ObITh YBEPEHHBIM B cebe;
CaMOPETYJIMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEICHHUE, CIIOCOOHOCTh AAaNTHPOBATHCS K HMOLMOHAIBHBIM H3MEHEHHMSM H TPOSBIATH
I'HOKOCTb, OBITH OTKPBITBIM HOBOMY;,

BHYTPEHHEH MOTHUBAIIMH, BKIFOYAIOLIEH CTPEMJICHHE K ITOCTHKEHUIO LIEJIHU U YCIeXy, ONTHMU3M,
WHHUIMATUBHOCTh, YMEHHUE IEHCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEH,

SMIIATHH, BKJIIOYAIOMIEH COCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHAE JPYTHX, YUUTBHIBATH
€ro MpHU OCYIIECTBICHUN OOILIEHNUs, CIOCOOHOCTD K COUYBCTBHIO U CONEPEKIBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTD BBICTPAUBATh OTHOLICHHUS C IPYTUMH JIFOIbMH,
3a00THTBCS, IPOSBISITh HHTEPEC U pa3peraTh KOHPIUKTHI.

IMPEAMETHBIE PE3VYJIbTATDBI
K xonny obyuenust B 10 kiacce npenMeTHbIE Pe3ysbTaThl Ha YIIYOJIEHHOM YPOBHE AOJDKHBI OTPaXKaThb
c(pOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!

MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOIMYECKOH, SKOJOTHYECKON, COLMANBbHOW U
STUYECKON cdepax AEATENbHOCTH YEJIOBEKa, POJb U MeCTO (U3UKU B COBPEMEHHOH HAy4YHOH
KapTUHE MHpa, 3HAYCHUE OIUCATEJbHOH, CHUCTeMAaTH3Upyromel, OOBsICHUTEIBHOH U
MPOTHOCTUYECKOH (YHKIMHA (PU3MUECKOW TEOPHUH — MEXaHUKH, MOJCKYJSAPHOH (U3HKH |
TEPMOAMHAMUKH, POJb (U3NYECKOH Teopuu B (HOPMHUPOBAHUM MPEACTABICHHH O (PU3MUECKOU
KapTHHE MUPA;

pa3nIuyath YCIOBUS MPHUMEHUMOCTH MoOAeNed (U3MYeCKHX Tel U TPOLECCOB (SIBICHUN):
UHEepLUabHasi ~CHCTeMa OTcuéra, aOCOMIOTHO TBEPHOE TEJIO, MaTrephajbHAas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHUE, CBOOOIHOE MajieHne, a0COMIOTHO yrpyrasi nedopmanusi, aDCOTOTHO
yOpyroe W aOCOJNIOTHO HEYyNpyroe CTOJKHOBEHHWS, MOJAENH Tra3a, JKHUIKOCTH U TBEPAOTO
(KpUCTAITMYECKOT0) TeJIa, UACANbHBIN a3, TOUEUHBIH 3apsill, OMHOPOAHOE 3JIEKTPHUECKOE TIOJIE;
pa3iauuaTh yCJIOBUS (TPaHULbI, 0O0JacTH) NPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, MOHUMATH
BCceoOmui xapakTep (yHAAMEHTAJIBHBIX 3aKOHOB M OTPAHUYEHHOCTb HCIOJB30BAHMUS HYACTHBIX
3aKOHOB,

aHATU3UPOBaTh U OOBSICHATP MEXaHHYECKHE IMPOLECChl U SIBJICHUS, HCIOJB3YS OCHOBHBIC
MOJIOXKEHNUSI U 3aKOHbl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHWYECKOTO MABIDKEHHS, (HOPMYJIbI
KMHEMATUKH PaBHOYCKOPEHHOTO IBH)KEHHUS, mpeoOpasoBanus [ammness s CKOPOCTH H
nepeMeIneHrst, 3aKOHbl HpIOTOHA, TPUHOMII OTHOCHTEIBHOCTH ['amuies, 3aKOH BCEMHPHOTO
TATOTEHHsI, 3aKOHBbl COXPAHEHHUS HMITyJIbCA M MEXaHHYECKOW SHEPrHH, CBsI3b pabOThI CHIIBI C
U3MEHEHHEM MEXaHWYeCKOW SHEPruH, YCJIOBUS PABHOBECHUS TBEPAOrO Tela), IPH 3TOM
UCTIONB30BAaTh MAaTEMATHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaThb YCJIOBUS MPUMEHUMOCTH
dusnvyeckux 3aKOHOB: NpeoOpazoBaHmii I amues, BTOpOro u TpeTbero 3akoHoB Hpr0TOHA, 3aKOHOB
COXpPaHEHHsI UMITYJIbCa 1 MEXaHUYECKOH SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHS,

aHAU3UPOBATh U OOBSCHSITH TEIUIOBBIEC MPOLECCHI U SBJICHUS, UCIONb3YsI OCHOBHBIE MOJIOKEHHS
MKT 1 3aKOHBI MOJIEKYJISIPHOH (PU3UKU U TEPMOAMHAMUKH (CBSA3b JABJIEHUS UACATBHOIO ra3a co
CpenHell KUHETUYEeCKOH SHeprued TEIUIOBOrO ABMKEHUS U KOHLEHTPaLUeH ero MOJEKYJ, CBA3b
TEMIIEPaTypPhl BEIIECTBA CO CPENHEH KWHETUYECKOH 3HEpruell TEeIuioBOro ABMXKEHHUS €ro YacTHll,



CBSI3b JABJIEHMs UJEANbHOIO ra3a ¢ KOHILIEHTpalMel MOJIEKyJ U ero TeMIepaTypoill, ypaBHEHUE
Menneneesa—Knanelipona, NepBbIl 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHUs DSHEPIUU B
TEIUIOBBIX MPOLIECCAX ), IPHU 3TOM HCIIOJIb30BaTh MATEMATUIECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBATh
yCJIOBUSI IPUMEHUMOCTH ypaBHeHMs1 Menneneesa—Knanenpona;

aHAU3UPOBaTh M OOBACHATH SJEKTPUYECKHE SIBJICHHS, WCIOJb3YysS OCHOBHBIC TMOJOXKEHHUA HU
3aKOHBbI JJIGKTPOAMHAMUKH (3aKOH COXPAHEHHs »JJIGKTPHUYECKOro 3apsima, 3akoH KyioHa,
MOTEHLHUAIBHOCTD 3JIEKTPOCTATUYECKOTO IOJIsl, MPUHLMII CYNEepPHO3ULNN SJIEKTPUUECKUX TMOJei,
IpU 3TOM YyKasbiBas YCJIOBHUS MPUMEHUMOCTH 3akoHa KylloHa, a Takke NMPaKkTUYECKU BaKHbIE
COOTHOLIEHMs: 3akOoHbI OMa Ui ydacTka LeNu U JJid 3aMKHYTOH 3JEeKTPUUECKON LenH, 3aKOH
Jxxoyns—Jlenua, mpasuia Kupxroda, 3akonbsl Dapasnest Ais 3JIeKTPOITN3a);

OMHUCHIBATh (PU3MUECKHE MPOLECCHI M SIBJICHUS, UCIOJB3Ysl BEMYHUHBL TEepeMeleHIe, CKOPOCTb,
YCKOpEHHE, HUMITyJbC Tella W CHUCTEMBbl TeJ, CUJla, MOMEHT CHJIbI, JaBJE€HHE, MOTEHIHalbHas
SHEPrHsl, KHHETHYeCKasl SHEPTHsl, MEXaHU4YeCKast YHeprus, padboTa CHIIbL, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHUE, CUJIa TAXKECTH, CUJla YIPYrOCTH, CHJIa TPEHUs], MOIIHOCTb, SHEPIUsl B3aUMOAEHCTBUS
Tena ¢ 3emnéil BOMM3M €€ MOBEPXHOCTH, 3HEPTUs ynpyrod aepopmMannu mpyKUHBIL, KOJHMYECTBO
TEIUIOTHI, aOCOJIIOTHAs TeMmIepaTrypa Tena, padoTa B TEPMOIWHAMUKE, BHYTPEHHSSI SHEPTHUs
U/I€aJIbHOTO OJJHOATOMHOIO ra3a, padoTa WAEaJbHOrO Ia3a, OTHOCHTENIbHAS BJIAXKHOCTb BO3IYXA,
KII/l nneanbHOro TEMJIOBOTO ABUIATENs, 3JEKTPUUECKOE MOJE, HAMPSHKEHHOCTD 3JIEKTPUUECKOTO
MOJIs, HAaNpsDKEHHOCTb IMMOJII TOUEYHOrO 3apsfa WM 3apsDKEHHOro Iiapa B BakyymMe U B
OUBJIEKTPUKE, OTEHLMAN 3JIeKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHINAIOB, 3JIEKTPOABUKYILIAs
CuJIa, CHJIa TOKA, HaNpsiKEHUE, MOIHOCTb TOKA, AJIEKTpUYeCcKas EMKOCTb INIOCKOTO KOHAEHCATOopa,
COTIPOTUBJIEHUE YYACTKa LIETH C MOCIEeI0BATENbHBIM U MapaljieIbHbIM COEIUHEHUEM PE3UCTOPOB,
SHEpPTUs AJIEKTPUYECKOTO OISl KOHJAEHCaTopa;

OOBSICHATD OCOOEHHOCTH MPOTEKAHUS (PU3MUYECKUX SIBJICHUI: MEXaHUYECKOE JBIDKEHHE, TEIIIIOBOE
IBI)KEHHWE YaCTHIl BEINECTBA, TEIUIOBOE pAaBHOBECHE, OpOYHOBCKOe IBHXKeHHue, auddysus,
UCIapeHue, KUIEeHHe U KOHJEHCalMs, IUIaBlieHHe M KPUCTAJUIM3AlMs, HaIpaBlIE€HHOCTh
TeIjionepenayy, »JJIeKTpU3aLMs TeJ, SKBUIOTEHLHAJIbHOCTh IOBEPXHOCTH  3apsDKEHHOIO
MIPOBOAHMUKA,
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NPOBOIUTH HCCJIEAOBAHUE 3aBUCHMOCTH ONHOW (PU3UYECKOH BENMYMHBI OT JPyro ¢
UCTIOJIB30BAHUEM TMPSIMBIX H3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (pHKCHpOBATH
pe3yJbTaThl TOJYYEHHONW 3aBUCHMOCTH (PM3MUECKUX BEJIMYMH B BUAE TIPaUKOB C YUETOM
abCOITIOTHBIX MOTPELTHOCTEN N3MEPEHUH, IeNaTh BBIBOBI IO PE3YJIbTATaM HCCICIOBAHNS,
NPOBOIUTH KOCBEHHbBIE W3MEPEHUs (PU3MUECKUX BEIWYHMH, MPU 3TOM BBIOMPATh ONTHMAJbHBIN
METOA HW3MEPEHMs], OLEHHBATh aOCOMOTHbIE W OTHOCHUTENIbHBIE TOTPEIIHOCTH TPSMBIX H
KOCBEHHBIX U3MEPEHUI,

MPOBOJUTH OIBITHI 110 POBEPKE MPEIIIOKEHHON TMITOTE3bI. IJIAHUPOBATh SKCIIEPUMEHT, COOMPaTh
SKCIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIW3UPOBATh IOJy4YE€HHbIE PE3yJbTaTbl U AeNaTb BBIBOI O
CTaTyce NPeAOoKeHHON TMNOTE3bL,

coOmonaTk mpaBuiIa O€30MacHOrO TPyAa NMPHU MPOBENEHHWU HCCIENOBAaHMN B paMKax y4eOHOro
SKCIIEPUMEHTA, TNPAKTUKyMa M y4eOHO-MCCIEeNOBATENbCKOH M MPOEKTHOH JesTeNbHOCTH C
UCTIOJIB30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOPHOro 000PyAOBaHUS,

pewmarb pacyéTHbIC 3a7aud C SIBHO 33JaHHOH W HESBHO 3aJaHHON (PH3MUECKON MOJENbI0. Ha
OCHOBAaHMM AaHaJN3a YCJIOBHs OOOCHOBBIBaTH BBHIOOP (PU3MUECKON MoOmenu, OTBeYaroIe
TpeOOBaHUSAM 3a7a4, TPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKHX
TEOpUN NMPHU UCHOJb30BAHUN MaTeMaTHUYECKHUX METOOB pelLIeHMs 3a7ad, MPOBOAUTH pacdyérbl Ha
OCHOBAaHHUU MMEIOIIUXCS OaHHBIX, AHAIU3UPOBATh pPeE3yJbTaTbl M KOPPEKTUPOBATb METOJbI
pelleHus C y4€TOM MOJYyUEHHBIX Pe3yJbTaToB;



pewmarb Ka4eCTBEHHbIE 3a1aud, TpeOyroIue NMPUMEHEHHUS 3HAHUH W3 Pa3HBIX Pa3leloB Kypca
¢u3nky, a TakKe WHTErpaludd 3HAHWH W3 JPYrUX MPEAMETOB €CTECTBEHHO-HAYYHOr'O LIUKJIA:
BBICTPAUBaTb JIOTMUECKYHO LIETIOYKY pPAacCyXA€HMH C Omopoil Ha M3y4YeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SIBJICHUS,

UCTIONB30BAaTh TEOPETHYECKHE 3HAHWS sl OOBSCHEHHs OCHOBHBIX MPHHLOUIOB PaOOTHI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB M TEXHOJOTHIECKUX MPOLIECCOB,

NPUBOAUTE MPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX yU€HBIX-(U3UKOB B PA3BUTHE HAYKH, B
OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MHPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATU3UPOBaTh W OLICHUBATh IOCIENCTBUSl OBITOBOW W MPOM3BOJACTBEHHOW JESTEIBHOCTU
YeJIOBEKa, CBS3aHHOW ¢ (PU3MYECKUMH MPOIECCaMH, ¢ TO3WILMNA SKOJOTHYECKOW 0e30MacHOCTH,
NPEICTaBJICHUH O paLMOHAIBLHOM IPUPOAOIONB30BAHUN, @ TaK)Xe€ Pa3syMHOM MHCIOJIb30BaHUU
TOCTWKEHUI HAYKH U TEXHOJIOTHH IS NaJbHENIIETO Pa3BUTHS Y€JIOBEYECKOrO OOIECTBa;
NPUMEHATh pPa3n4dHble CMOCOObI padoThl ¢ wuHpOpManued (HU3NYIECKOrO COAEpPIKAHUS C
UCITIOJIB30BAHUEM COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJOTHH, NPU S5TOM HCIIOJIb30BaTh
COBpEMEHHbIE HH(GOPMALIMIOHHBIE TEXHOJOTHH [JIsI TIOMCKA, NepepaboTKH U TPEabsSBICHHS
yueOHOH W Hay4HO-TIOMyJIIPHOH HWH(pOpPMAUMU, CTPYKTYPHUPOBAHUS H  HHTEPIPETALUU
UH(pOPMALINY, TIOTYUYEHHOH U3 PA3JIMYHBIX NCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOIYYAEMYIO
UHPOPMALIMIO U OLICHMBATH €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLINXCS 3HAHUH, Tak M Ha
OCHOBE aHAJIN3a UCTOUYHHKA UHPOpPMALINY,

NPOSIBJIATh OPTAHU3ALMOHHBIE W ITO3HABATENIbHbIE YMEHHUS CaMOCTOSATENBHOTO MPHOOPETEHHS
HOBBIX 3HAHHI B MPOLIECCE BBIMOJHEHUS TPOEKTHBIX U Y4eOHO-UCCIENOBATENCKUX PadoT;
padotaTe B Tpymme C HCIHOJHEHHEM pa3MYHBIX COLMAJBHBIX POJIEH, IIAHUPOBATh pPadoOTy
IpyNIbl, pallOHAIBHO PaCHpeneNsaTh NeATENbHOCTb B HECTaHIAPTHBIX CUTYalMsIX, aJeKBAaTHO
OLICHUBATh BKJIAJ KKIOTO M3 YUaCTHUKOB IPYIIIBI B PELICHUE PACCMATPUBAEMOM MTPOOIEMBL;
NPOSIBJIATh MOTHBALMIO K Oynymed mpodecCHOHANBbHONW HesSTeIbHOCTH IO CHEeLHUATbHOCTIM
(PUBUKO-TEXHUYECKOTO TPOQUITS.

K xonmy obyuenust B 11 Kl1acce npenMeTHBIE Pe3yJIbTaThl Ha YIIyOJIEHHOM YPOBHE AOJDKHBI OTPaXKaThb
c(pOPMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

MOHUMATh POJb (PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COLIMAIbHON M 3THUECKON cdepax
OESITENIbHOCTH YeJIOBEKa, POJIb M MeCTO (PM3MKH B COBPEMEHHOW HAyYHOH KapTHHE MHpA, POJb
aCTPOHOMHHU B IMpPAKTUYECKON [eATeIbHOCTU YeJOBeKa M JalbHENIeM Hay4YHO-TEXHHYECKOM
Pa3BUTHH, 3HAUEHHE OIMCATEIBHOMN, CHCTEMATH3UPYIOIEH, OOBSICHUTENBHON U MPOrHOCTUYECKOH
byHKIMi (U3NYECKONW TEOPUH — 3JIEKTPOAWHAMHUKH, CIELHAJbHOH TEOPUHM OTHOCHTEIBHOCTH,
KBaHTOBOH (pU3UKH, posib pusnyeckol Teopun B POPMHPOBAHUU TPEACTABICHUH O pusmueckoi
KapTHHE MHpPa, MeCTO (PU3NYECKOH KapTHHBI MHUpa B OOLIEM pPsily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbBIX IPEICTaBJICHUIN O IPUPOLE;

pa3nIuyaTh YCIOBUS MPHUMEHUMOCTH MoOAeied (U3NYeCKHX Tel U IPOLECCOB (SIBICHUN):
OHOPOJHOE JJIEKTPHYECKOE W OJHOPOAHOE MArHUTHOE TIOJsI, TapMOHHYECKHE KoJeOaHUs,
MaTeMaTUYeCKUH MAasTHUK, WJ€aNbHbIl MPYXKUHHBI MAasATHUK, TapMOHHUYECKHE BOJHBI,
UeaNIbHBIN KOJIeOAaTeNbHBIN KOHTYP, TOHKAs JIMH3a, MOJIEJIe aToMa, aTOMHOTO SIpa M KBAHTOBOM
MOJIEJIH CBETA,

pa3iauuaTh YCJIOBUS (TPaHULbI, O0JacTH) NPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, MOHUMATH
BCeoOmUi xapakTep (yHAaAMEHTAJIBHBIX 3aKOHOB M OTPAHUYEHHOCTb HCIOJB30BAHHUS YACTHBIX
3aKOHOB;

aHAU3UPOBaTh U OOBSACHATH HJIEKTPOMATHUTHBIE MPOLECCHI U SIBJICHHS, HCIIOJb3Ysl OCHOBHBIC
MOJIOXKEHUSI W 3aKOHBI 3JIEKTPOAMHAMHKH M CIIELHAIbHOW TEOPHH OTHOCHTENBHOCTH (3aKOH
COXpaHEeHUsl 3JEKTPUUECKOro 3apsja, cuia Ammepa, cuia JlopeHla, 3aKOH 3JI€KTPOMArHUTHON
uHaykauy, npasmwio Jlenma, cBszp DJIC caMOMHAYKIIMU B 3JIEMEHTE 3JICKTPUUECKOM LEMU CO



CKOPOCTBIO HW3MEHEHHMs CHJIbI TOKa, MOCTYJaThl CIIELHUANIBHON TEOPUH OTHOCHTEIBHOCTU
DiiHITeHHA);

aHAJTU3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHHSI, UCIIOJB3Ys IMTOJIOKEHUS] KBAHTOBOKH
¢usnku (ypaBHeHHe DifHITelHA 111 poToa(dexTa, nepBblil 1 BTOPO nocTynaTel bopa, mpuHoum
COOTHOIIEHHs HeompenenéHHocTer [ efizenOepra, 3akOHBI COXPAHEHUS 3apsIIOBOTO U MAacCOBOTO
YHCeN U SHEPTUH B SIEPHBIX PEAKLUIX, 3aKOH PAIMOAKTHBHOTO Pacnana);

ONMHUCHIBATh (PH3MUECKHE TMPOLECCHl W SIBJICHWS, HWCIONB3ysl BEJIUYHHBI. HAMPSUKEHHOCTD
3JIEKTPUYECKOTO IIOJIS, TOTEHLHAN 3JIEKTPOCTATUYECKOTO IIOJIs, PA3HOCTh IMOTEHIIMAJOB,
SJEKTPOABMKYINAS CHJIA, WHAYKLUWS MArHUTHOTO TIIOJIsI, MArHUTHBIA MOTOK, Ccuja AMrepa,
UHIYKTUBHOCTb, JIEKTPOABIDKYIIAS CUJIa CAMOWHAYKLIUH, YHEPTHSI MATHUTHOTO TMOJIST IPOBOAHHUKA
C TOKOM, DPEJSITHBHCTCKUH HMIIYJIbC, IIOJIHAsI HHEPIHs, HSHEPrHsl MOKOS CBOOOMHOW YaCTHLIBI,
SHEPTHs U UMITYJIbC POTOHA, MACCOBOE UUCIIO | 3apPsiX SIAPA, SHEPTHS CBS3U SAPa,

OOBSICHATD OCOOEHHOCTH MPOTEKaHUs] (PU3UUECKUX SIBICHUN: 3JIEKTPOMATHUTHAS WHIYKLHS,
CAMOMHIYKIMS, PE30HAHC, WHTePPEPEeHIHs BOJH, AUQPAKIUS, TUCTIEPCUs, TIOJHOE BHYTpPEHHEE
orpakerue, poroanexrpudeckuit apdexr (porosddexr), anpda- u Oera-pacnaabl simep, ramma-
U3JIy4eHue sinep, GU3nIecKne MPUHIHIBI CIIEKTPATBHOTO aHaJM3a U PaboTHI J1a3epa;

OTpeneNATh HaNpaBJICeHUEe WHAYKIUH MAarHUTHOTO TOJ NMPOBOJHHKA C TOKOM, CHJIbI AMmepa U
cuiibl JIopeHua,

CTPOHUTH M300pakeHHE, CO3/1aBaEMOE IUIOCKUM 3€PKaJlOM, TOHKOW JINH30M, M PaCcCUUTHIBATH €TI0
XapaKTEePUCTHUKH,

NPUMEHSTh OCHOBOIIOJIATAIOLINE ACTPOHOMHUYECKNE TIOHSTHS, TEOPHH W 3aKOHBI JJIsl aHAIHM3a U
OOBsICHEHUS] (PU3NYECKHUX MPOLECCOB, MPOMCXOMSIMUX B 3BE3/1aX, B 3BE3MHBIX CHCTEMAx, B
MEKTaJIAKTHUECKOH Cpefie; NBUKEHUsT HeOSCHBIX Tell, SBOJIFOLINH 3BE3 1 BeeneHHo,

NPOBOIUTH HCCIICIOBAHHE 3aBUCHUMOCTEH (U3NYECKHX BEJIUYHH C HCIOJNB30BAHHUEM MPSIMBIX
U3MEPEHUH, TPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DPUKCHPOBATb PE3YJbTATBHI IOIYYEHHON
3aBUCHMOCTH (PM3MYECKUX BEJIMYMH B BHAE TPaHUKOB C y4ETOM aOCOMIOTHBIX MOTPEIIHOCTEH
U3MEPEHUH, IeNaTh BBIBOABI IO PE3YJIbTATAM UCCIIEIOBAHUS,

MPOBOIUTh KOCBEHHBIE W3MEPEHUs (PH3MUECKUX BEIWYHH, MPHU 3TOM BBIOMPATh ONTHMAJbHBIHI
METOA HW3MEPEHMs], OLEHHBATh aOCOMOTHbIE W OTHOCHUTENIbHBIE TOTPEIIHOCTH TPSMBIX H
KOCBEHHBIX U3MEPEHUI,

MPOBOJUTH OIBITHI 110 IPOBEPKE MPEIIIOKEHHON THITOTE3bI: JIAHUPOBATh HKCIIEPUMEHT, COOUpPATh
SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJU3UPOBATh MOJYYECHHBIC PE3yJIbTaThl U JIENaTh BBIBOI O
CTaTyce NPeAJIOKeHHON TMNOTE3bI,

OIUCHIBATH METO/IbI ITOJyUEHHsI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI,

cobmonaTe mpaBuiIa O€30MacHOrO TPyAa MPHU MPOBEACHUH HCCIENOBAHUH B paMKax ydeOHOro
SKCIIEPUMEHTA, TNPAKTUKYMa M y4eOHO-MCCIEeNOBATENbCKOH M MPOEKTHOH HEsITeNbHOCTH C
UCTIOJIB30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1abOpaTOPpHOro 00OpyAOBaHUS,

pewmarb pacyéTHbIC 3a7add C SBHO 33JaHHOH W HESBHO 3aaHHON (PH3MUECKON MOIENbIO. Ha
OCHOBAHMHU aHAJIN3a YCJIOBHS BBIOMPATh (PU3HUECKHUE MOJENH, OTBEHAOIHe TPEOOBAHMUIM 3a/1a4H,
NPUMEHSTh (OPMYJIBI, 3aKOHBL, 3aKOHOMEPHOCTH M TIOCTYJNAThl (PU3UUYECKHX TEOpPUH Mpu
UCITIOJNIB30BAHUN MAaTeMaTHYEeCKUX METOAOB PEIICHHUS 3a/1a4, MPOBOAUTH PAcU&Thl HA OCHOBAHHUU
UMEIOIIUXCS TAHHBIX, aHATM3UPOBATh PE3YJIbTAThl H KOPPEKTUPOBATH METOABI PEUICHUS C YUETOM
MIOJIyYE€HHBIX PE3yJIbTaTOB,;

pemarh KaueCTBEHHBbIE 3a/1aud, TpeOyroIue NMPUMEHEHHUS 3HAHUH W3 Pa3HBIX Pa3leoB Kypca
¢u3nky, a TakKe WHTErpalud 3HAHWHA W3 JPYIUX IPEAMETOB €CTECTBEHHO-HAYYHOr'O LIUKJIA:
BBICTPAWBaTh JIOTHYECKYIO IIETIOYKY PpACCYXKAEHUH C Omopoil Ha M3y4YeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,



UCTIONB30BATh TEOPETHYECKHE 3HAHWS sl  OOBSCHEHHS OCHOBHBIX MPHHLOUIOB PalOTHI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB M TEXHOJOTHIECKUX MPOLIECCOB,

MPUBOAUTE MPUMEPHI BKJIAIa POCCUHCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B
OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIErO MHPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBaTh W OLIEHUBATh IOCIENCTBUSI OBITOBOW W TPOM3BOJACTBEHHOW IESTEIBHOCTU
YeJIOBEKa, CBSI3aHHOW ¢ (PU3MYECKUMHU MPOLIECCAMH, C TO3UIIMIA 3KOJIOTUYECKONW 0e30MmacHOCTH,
MPEICTaBJICHUH O paLMOHAJIBHOM IPUPOAOIONB30BAHUHN, @ TaK)Xe€ Pa3syMHOM HCIOJIb30BaHUU
TOCTWKEHUI HAYKH U TEXHOJIOTHH IS NaJbHENIIErO Pa3BUTHS Y€JIOBEYECKOTrO O0IECTBa;
MPUMEHATb pPa3udHble CrmocoObl padoTel ¢ uHpOpManmeld (QUINIECKOr0 COAEpIKaHUS C
UCTIOJIB30BAHUEM COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJOTHH, NPHU 3TOM HCIIOJIb30BATh
COBpEMEHHbIE HMH(GOPMAIIMIOHHBIE TEXHOJOTHH [JIsI TIOMCKA, NepepaboTKH U TPEabsSBICHHS
yueOHOH W Hay4HO-TIOMyJISIPHOH WH(pOpMALMM, CTPYKTYPHUPOBAHUS H  UHTEPIpPETALNU
UH(pOPMALINY, TIOTYUYEHHOH U3 PA3JUYHbIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJTy4aeMyIO
UHPOPMALIMIO U OLICHMBATH €€ JTOCTOBEPHOCTb KaK HAa OCHOBE HMMEIOLINXCS 3HAHUWH, Tak M Ha
OCHOBE aHaJIN3a UCTOUYHHKA UHPOpPMALINY,

NPOSIBJIATh OPTAHU3ALMOHHBIE M IIO3HABATENbHbIE YMEHHS CaMOCTOSITEIIBHOrO MpPUOOpETEeHUs
HOBBIX 3HAHHUH B MPOLIECCE BBIMOJHEHUS MPOSKTHBIX U Y4eOHO-UCCIENOBATENBCKUX PadoT;
pabotaTe B Tpymme ¢ HCIHOJHEHHEM pa3jMYHBIX COLMAJBHBIX pOJIEH, IIAHUPOBaTh pPadoTy
IpyNIbl, pallOHAIBHO PaCHpeleNsTh NeATeNbHOCTh B HECTaHAAPTHBIX CUTyaLUsAX, aJeKBaTHO
OLICHUBATh BKJIAJ KAKAOTO M3 YUaCTHUKOB IPYIIIbI B PELICHUE PACCMATPUBAEMOM MTPOOIEMBL;
NPOSIBJIATh MOTHBALMIO K Oynymed mnpodecCHOHANBbHON NeSTeIbHOCTH IO CHEeLHATBHOCTSIM
(PUBUKO-TEXHUYECKOTO TPOQUIIS.
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pecypcbl
Pasgen 1. HAYUHBIA METO/I IO3HAHUSI TIPHPO/IBI
1.1 HayuHblil MeTOZ NO3HAHUS IPUPOJIBI 6
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
22 JnHamuka 10
23 Craruka TBEpPIOTO TENa 5 1
24 3aKOHbBI COXPaHEHHUs] B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3zgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKOH TEOpUH 15 1
32 Tepmoannamuka. TennoBbie MaIMHbI 20 1
313 Arperartsble cocTosiHUS BeliecTBa. PazoBble 14 |
' nepexobl
Hroro no pazneny 49

Pazgen 4. JJIEKTPOANHAMUKA




4.1 DJNEKTPUUECKOE TI0NIE 24
42 IToCTOSHHBIN 3IEKTPUYECKUI TOK 24
43 Toxku B pasnu4HBIX Cpenax 6
Hroro no pazneny 54
Pasgen 5. PU3HUECKHA IPAKTHKYM
5.1 Du3nUeCcKUil NPaKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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padoTbI padoTbI
pecypchbl
Pazgen 1. JIEKTPOANHAMUKA
1.1 MaruutHoOe nosne 14
1.2 DNeKTpOMarHuTHast UHAYKIUS 13
Hroro no pazneny 27
Pazagen 2. KOJIEBAHUA U BOJTHbI
2.1 Mexanndeckue KonebaHus 10
22 DneKTpOMarHuTHbIE KoeOaHus 15
23 MexaHn4deckue U 3JIeKTPOMAarHUTHbBIE 10




BOJIHBI

24

Onrtuka

25

Hroro no pazneny

60

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPHN OTHOCHTEJBHOCTH

3.1 Ocuosbsl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckyaspHO-BOTHOBOH AyaJln3M 15
42 ®dusuka atoma 5
43 @u3uKa aTOMHOTO S71pa U 3JIEMEHTaPHBIX 5
' YaCTHLL
Hroro no pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKHN

5.1 DNeMEeHTBI aCTPOHOMHH U acTPOPU3NKU 12
Hroro no pazneny 12
Pasgen 6. PU3MUECKHA IPAKTHKYM
6.1 DuU3NUECKUN TPAKTUKYM 16 16
Hroro no pazneny 16
Pa3zgen 7. OBOBINAIOINEE MIOBTOPEHUE
Cucremaruzanus u o0odieHne
7.1 MIPEAMETHOTO COAEPKAHNS U OIbITA 15

AESITeNbHOCTH, IPUOOPETEHHOTO NIPU




u3yueHnu kypca gusuku 10 — 11 kmaccos

Hroro no pazneny 15
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 16




