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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpeAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ ydérom (denepanbHOW pabodeid MporpaMmbl
Bocriutanust 1 Konnenuuu npenopaBanus yuyeOHoro mnpenMera «Pu3uka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoii  ®@eaepanuu, peamu3yIONIMX OCHOBHBIE  00pa3oBaTENIbHbBIC
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAaHABJIMBAET PEKOMEH]IyEMYIO IOCJIE0BATEIIbHOCTh WM3YYEHUS TEM U Pa3/eloB y4eOHOTro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT0 Ipolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyyaromuxcs. [Iporpamma no gpusuke qaét npeacraBieHue o LelsX,
coJiepKaHuu, oO1Iel cTpareruu o0y4eHus, BOCIIUTaHUS U PA3BUTUS 00YyYaOLIUXCSl CPEICTBAMU
yuyeOHoro npeamera «duzuka» Ha yriayOoaEHHOM ypOBHE.

N3ydyenne kypca ¢(usuku yriiyOoJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHAIBPHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MPOSBICHUS CBOMUX
UHTEJUIEKTYyallbHBIX M TBOPYECKMX CIIOCOOHOCTEM KaXIbIM OOyYaroluMcCsi, KOTOpbIE
HEOOXOIUMBI Il  TPOJOJDKEHUST O00pa3oBaHMsT B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenestoTcsl IUIAaHUpPYEeMble pe3yJbTaThl OCBOEHHUS Kypca
(bu3uKU Ha YPOBHE CPETHET0 001Ero 00pa3oBaHus: INYHOCTHBIE, METalpeIMETHbIE, IIPEAMETHbIE
(Ha yrmy6néHHOM ypoBHE). HayuyHO-METOM0I0rHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IIPEIMETHBIM pe3yJibTaTaM O0yYarolMXcs, OCBOMBIIMX
nporpaMMmy 1o (HU3MKe Ha YpOBHE CpeAHero oOIiero oOpazoBaHHs Ha YIriyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HUKHU Ha YIITyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeMETHBIE PE3yNIbTaThl MO To1aM 00YUYEeHHUS;

coJiepkanue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BAaHA
YUUTETSIMU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHUIMATUBY YyuuTened u
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEaJu3alud PA3IMYHBIX METOJWYECKHMX TOAXOAO0B K
IpenojaBaHuio PU3UKU Ha yIriyOJEHHOM YPOBHE P YCIOBUU COXPAaHEHUS 0053aTeIbHON 4acTh
coJiep’KaHus Kypca.

dusmka Kak Hayka o Hanbosee oOIIMX 3aKOHAX MPHUPOJIbI, BHICTYNAs B KAUeCTBE yUeOHOTO
npeMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIEeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUIUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3ydaeMbIX
XUMHeH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAerusio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJIYYEHHUS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMHU. WM3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yJaroerocs, B popMupoBaHue yMEHUH
IPUMEHATHh HAyYHBIH METOJI TO3HAHUS NPH BBHIIOJTHEHUH MU Y4eOHBIX MCCIIEIOBAHUH.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJCPKHUT MaTepuall U3 BCEX pa3fiesoB (PM3UKHU, BKIKOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
¢usuueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIHana (PU3NIeCKOi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoit nanpagnennocmu. Kypc Gusuku yriay6iIEHHOIO ypOBHS NpeaIoaaraet
3HAaKOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKMX M TEXHOJIOTMYECKMX MPHIOKEHUM HM3YydEeHHBIX
TEOpHid W 3aKOoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOMIMX TPEACTABICHUN W
COBPEMEHHbIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIB30BaHUM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSHHO ACWCTBYIOMIEro (akropa
yuebHoro nporecca. [t yriay6inEHHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTAIbHBIE YUYEHHUYECKHE OMBITHI MPH HM3YYEHHH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu pU3NIEeCcKOoro NpakTUKyMa. B mepBoM citydae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xnaccoB, MO0 mocse NepBOro U BTOPOTo MOJIYTOANM B KaXI0M U3 3TUX KilaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NPaKTUKymMa B CUCTEMY JIabOpaTOpHBIX paboT, KOTOpbIE
OPOBOJATCS B Ipolecce u3ydeHus pasziena (temsl). Ilpu 3Tom mox paGoramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 00001IEHHOr0 B11a O€3 MOIIAaroBOil HHCTPYKIIUH.

B nporpamme no ¢usnke cucremMa yueHHYECKOTO KCIEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKkTUKyMa MpecTaBleHa eAUHBIM NepeyHeM. BrIOop TeMaTuKu ISl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTebHOTO Ipolecca HCXOns W3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIeHWs kaOwHeta (usuku. I[lpu 3TOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHKE yAeNnseTcsl PelICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7ad IMPHUOPUTETOM SIBIISIFOTCS 3a/laddl C SBHO 33JaHHOM M HESBHO 3aJaHHOMN
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M HMHTErpuUpysl NMPUMEHEHHE 3HAaHWW U3 pa3HbIX pasnaernos. s
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOoTeKaHUs (U3UYECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIEH XKHU3HH, TpeOyrolue BbIOOpa
(bu3nUecKoil Moienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmMu DPI'OC COO k MarepuagbHO-TEXHHUUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3yd4aThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOunere
bu3HUKH T0KHO OBITH HEOOXOAMMOE JTabopaTopHOE 000PYIOBAHHE sl BHIITOJIHEHUS YKa3aHHBIX
B IporpaMme no ¢u3MKe YYeHHUYECKUX OIBITOB, TaOOPATOPHBIX paboOT U padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00eCreurBaeT MOCTAHOBKY MEPEUUCICHHBIX B MPOrpaMMe IO
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJs UCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIsl YUYCHHUECKUX IMPAKTHYECKHX padoT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M oOecreyrBaeTcss B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUE HU(PPOBBIX TA00PATOPHIA.

OCHOBHBIMU EJIAMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY H3yUEHUIO MPUPOIDI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHUS U  (HOpMUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa M3y4YeHUsS OCHOB CTPOCHUS
MaTepuu U GyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SBICHUS C WMCHOJIB30BAHWEM (PH3MUECKUX 3HAHWHA U
HaYYHBIX JOKa3aTeNIbCTB;

dbopMHpoBaHUE MPEJICTABICHUH O posiu (PU3MKH AJIS pa3BUTHSL APYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

JlocTikeHne STUX Iesell 00ecTieYrBaeTcsl PElICHHEM CIIEAYIONMX 3ahad B MpoIecce
n3y4yeHus Kypca GU3MKUA Ha yPOBHE CPEHETO 0011ero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOYU3UKY;

dbopMHpoBaHUE YMEHUH PUMEHSITh TEOPETHUECKUE 3HAHUS JIJIST OOBSICHEHUS (PU3NIESCKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3a7a4d, IOAPa3yMEBAONINX CAMOCTOSITEIFHOE CO3/IaHue (PH3MYECKOW MOJIENH, aJeKBaTHOM
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBIIQJICHUE METOJaMH CaMOCTOSTETHHOTO TUTAHUPOBAHWS W TMPOBEICHHUS (PU3MUYECKHIX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3/IaHUE YCJIOBHM JUIsl pa3BUTUS YMEHHUH NPOEKTHO-UCCIIEI0BATENbCKOM, TBOPYECKOM
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOMN eI TEIbHOCTH, CBSI3aHHOHN ¢ (PU3UKOM.

B cootBerctBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHBIN ypOBEHb U3YUCHHS yIeOHOTO
npeamera «Pu3nKa» Ha ypoBHE CpelHEero odmero o0pa3oBaHusi BEIOUPACTCS 00YyYarONIUMHUCS,
IUTAHUPYIOIIMMHU  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUAIBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamme 1o (Gpu3MKe nmepeueHb J1a00PaTOPHBIX U MPAKTUYESCKUX PadOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YY4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOInXCs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHusl npupoasl. Habmonenue u sKcriepuMeHT B
buzuke.

Crioco6b1 n3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IU(POBBIE M3MEPUTEIILHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4rH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUU M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEP/0E TEJI0, UJIealbHAasl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIN 3apsn). ' unoresa. ®uznueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW Hay4dHOH KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepeHnue cuiibl TOKa U HapsKEHUS B LENH [TOCTOSIHHOTO TOKa ITPY IIOMOIIIM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpuUNIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYecKoro 1BwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpelHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHHUS U YT MaTepuaibHON TOYKU OT BPEMEHU U UX TpapuKu.

CBobomHoe magieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Temna, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJINHAT, CKOPOCTH U YCKOPEHMsI MaTEpUaIbHOW TOYKU OT
BPEMEHH U UX rpaduKu.

KpuBonuneriHoe nBuxeHue. J[BHxeHre MaTepuaaibHOW TOUKH M0 OKPYKHOCTH. YTJI0Bas U
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHnyeckue yCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIHAOMETP, JABH)KEHUE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALA KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHKEHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

NnnrocTpanus npeieapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHINEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe NyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

M3mepenne yCKOpeHus IIpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIIOHHOM
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepeHne yckopeHusi CBOOOIHOTO maieHus (P€KOMEHJ0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHune nBUKEHUA Teja M0 OKPY>KHOCTHU € MTOCTOSIHHOM 110 MOYJIK0 CKOPOCTHIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUéTa (OMpeeieHue, IPUMEpHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHOW MacCHI.

Cwia TsKeCcTH. 3aBHCUMOCTh YCKOpPEHHS CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cua ynpyroctu. 3akon ['yka. Bec Tena. Bec Tena, IBHXKyIIerocst ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. I'unpocraruueckoe nasnenue. Cuiia Apxumesna.

TexHuueckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECChl: MOAIIUIHUKH, IBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIUAIBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX HMJIMHIPOB WJIM IIapOB pPa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACChI TEJa
Ha €r0 YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOLIUX B PE3YyJIbTATE B3aUMOJACHCTBUS TEIL.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

W3mepeHue paBHOJEHCTBYIOIEH CHJI TP JBMXKEHUH OpyCKa 110 HaKJIOHHOW IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPYXXMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne qBUKEHMS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKUil OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 KO3 (HUIlMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

N3yuenune nBUKEHUS rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpOE Teno. [locTynarenbHoe U BpallatenbHOE IBHKEHUE TBEPAOTO Tea.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TeEINA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3InyHOe paBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuKym.

HccnenoBanue ycloBUi paBHOBECUS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALLICHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

Hmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHBIX ToueK. LleHTp macc cuctemsl
MaTepuaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTPa Macc.

Mty nbC cuitbl 1 N3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmIylbca MaTrepualbHON ToukH. [IpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanbpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. IloTeHnumanbHas
SHEprus ynpyro nehpopMHpOBaHHOW NpykuHBI. [loTeHIManbHas SHEprus Teiaa B OJHOPOTHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKOpocTb. TpeThbsi KOCMUYECKAsi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHUJI C M3MEHEHHEM MEXaHHMYECKOW IHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyu s UACANbHOM JKHUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU.

TexHUYeckue yCcTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBM)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmMHuble npeBpaleHns KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH IIPU IEHCTBUM HA TEIIO
CHUJIBI TSDKECTHU M CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, nPAKMUKyM.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa TeJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA [IPU YIIPYTOM B3aUMOJECHCTBUM.

N3mepeHne KHHETUUECKOM 3HEPTUHU Tella 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPY>KUHBI ¢ pabOTOM CUIIBI TPEHHS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TOJIOKEHMSI MoJIeKyJIsapHO-KuHeTndecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHHS M B3aUMOACHCTBUS
YacTHI BeliecTBa. MoOJIe CTPOCHHS Ta30B, )KUAKOCTEH W TBEPABIX TET U OOBICHEHUE CBOMCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
enbcus.

Mojienb naeanbHOT0 raza B MOJIEKYJIIPHO-KMHETUYECKON TEOpUH: YaCTHUIIbI Ta3a JBUKYTCS
Xa0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma Ttemmnepatyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaealbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHre U30MPOIIECCOB: U30TepMa,
u30Xx0pa, n3obapa.

CBs13b MEXKy 1aBIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN MOCTYATEIBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TeOpHH
UJICATHHOTO Ta3a).

CBs3bp  aOCONIIOTHOWM — TeMmmepaTypbl TEPMOJMHAMHUYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYNAaTENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuyeckue yCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HaHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHne MOJIEKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGmntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue mnpoiiecca yCTAaHOBICHHS TEINIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JO0JHOW BOJOM.

W3ydeHne W30TEpPMHUYECKOTO TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOH
nabopaTopun).

N3yueHune n30X0pHOro Impoiecca.

N3yuenune nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aanne BHEIIHUX YCIOBHUH AJI1 TEPMOIMHAMUYECKON
cucteMbl. BHemnne u BHyTpeHHue napametpsl. [lapameTpsl TEpMOIMHAMUYECKON CUCTEMBI KaK
CpEeHNE 3HAYEHUSI BEJIMYUH, ONTMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS pefaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMA YPABHEHHI: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUH. Y CIOBUS NMPUMEHHMOCTH
TOM MOJENN: HU3Kasg KOHUEHTpalUsi YacTUll, BBICOKME TeMmIleparypbl. BripaxeHnue nms
BHYTPEHHEHN SHEPTUU OJJHOATOMHOTO UEAIbHOTO ra3a.

KBa3zucrarnueckne u HECTaTUYECKUE MPOLECCHI.

DneMeHTapHas padoTa B TepMoarHaMuKe. Beruncnenue paboThl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruH TEepMOIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKOCTh Tena. YIenbHass W MOJISIpHAsA TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terwionepenaye. [lorstue 06 agnabaTHoM mpoiecce.

[TepBbiit 3aK0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KonmuuecTBo TeminoTsl 1 padoTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH dHEPTUU TEPMOIUHAMUYECKONU CHCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT €AMHCTBEHHAas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoli 3aK0H TepMOJMHAMUKH 11 HEPABHOBECHBIX MPOIECCOB: HEBO3MOXHO MEPENATh
TEIUIOTy OT OoJiee XONOMHOTO Tela K Oonee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTuMocTs TIPUPOTHBIX TPOIECCOB.

[Tpunine! aeiictBus TenaoBbix MamuH. KIT/I.



MakcumanbHoe 3Haduenue KIIJI. [{ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBUrareneil. TermnoBoe 3arpsi3HeHue
OKPYXaIOIIEH CPeAbL.

TexHu4ecKkue yCcTpoiCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUraTenu, MapoBas TypOHWHA, NOJNy4YE€HHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIJIOBOI'O HAacoca,
YTHIIN3AHS OMOOPTraHUIEeCKOTO TOTLTMBA AJIsI BEIPAOOTKH «TETUIOBOM» U 3JICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCcKOM paclIMpEHUH.

BospgyuHoe oruuso.

CpaBHeHME yIeIbHBIX TEIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEN SHEPIHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbrorepHbie MOJIENH TETUIOBBIX JTBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

N3mepenne yienbHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yuenre B3aUMOCBS3M IHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBHUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobi.

[TapooOpa3oBanne u KoHAeHcarus. Mcnapenwe wu kumeHwe. YenbHas TemoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO Mapa OT TEMIEepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUTICHUS OT JJaBJICHUS B KUIKOCTH.

BnaxHocTts Bo3yxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucrannuueckue u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TeroTa miasienus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayne FOnra. Tlpenen
yOpyTux aedopmanui.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U JTUHEHHOE pacUIupeHue.
AHTapMOHHM3M TETIJIOBBIX KOJIEOAHUI YacTHIl BElIeCTBa Kak MPUUMHA TEIUIOBOTO PACIIUPEHHUS TEI
(Ha KaYECTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KOapdUImeHT mMOBEepXHOCTHOTO HaTshKeHUs. KanunspHbie
saBJeHU. [{aBieHue moJ MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCcTH. @opmyna Jlammnaca.

TexHudeckue yCTpONCTBA U TEXHOJOTHYECKHUE TMPOIECCHl: IKUIKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmarmii.

HaGmronenue mainbix gedopmauii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3ydeHune 3akOHOMEPHOCTEM UCTIAPEHUS KU AKOCTEH.

W3mepenue yaenbHOU TEeIUIOTHI IIIaBIEHUS JIbJA.

M3yuyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

M3mepeHue abCoNMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl 1apoOB B IOMEIIEHUU.

N3mepenue ko3¢ puienTa NoBepxXHOCTHOIO HATSKEHHUS.

Uzmepenue moayns FOura.

HccnenoBanue 3aBUCUMOCTH JleOpMaIii PE3UHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoguHaAMUKA.

Tema 1. Inexmpuueckoe nove.

OnexTpuzauus Tea U e€ MposABIECHUsA. DJNEKTpUUYecKUi 3apsan. [[Ba Buaa 3JIeKTpUUYECKUX
3apsan0B. [[poBOJHUKH, TUAIIEKTPUKH U TIOTYIIPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero aelictBrue Ha 3J€KTpUUECKUE 3apsIbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
NIEKTpUYECKOT0 NoJist. OHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpsKEHHE.
IToTeHumanbpHas S3HEPrus 3apsiaa B AEKTPOCTATUUECKOM ToJie. [loTeHnmai 3J1eKTpoCcTaTHYeCKOro
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHYECKOIO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI CyneprO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMepHO
3apspkeHHOro mo o6wémy mapa. Ilonme paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IUIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ATUX NOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEM.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMDNEeKTPUKH B 2JIEKTPOCTATHYECKOM IOJI€E. J(ManeKkTpuyeckas NpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapaimenpHOe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBatenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.

JIBrKeHME 3apsKEHHON 4acTULbl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHu4eckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHl, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpolcTBO ¥ PUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

ITpOBOAHMKY B 3JIEKTPHUYECKOM IIOJIE.

DNEeKTpOoCTaTUYECKasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsl, npaKkmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaGnroneHnue npeBpalieHus SHEpruy 3apsKeHHOr0 KOH/AEHCATOpa B SHEPTUIO U3ITyUYEHUs
CBETOJINO/1A.

W3ydeHue npoTekaHus ToKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnpenenenne pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwiit 3neKmpuyecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyniecTBOBaHMS IIOCTOSIHHOTO —3JIEKTPUYECKOro ToKa. McToyHuku TOKa.
Hampsoxkenne U u 3IC E.

3akoH OMa 11 y4acTKa LEMH.

DNEKTPUYECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIIEHNUS OJTHOPOJIHOTO POBOJHUKA
OT €ro JUIMHBI U TJIOUIa/Id MOTIEPEYHOr0 CeUeHUs. Y IeJIbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTprueckux 1ene. [Ipasmia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenua.

MoIHOCTb 3JEKTPUUECKOT0 TOKA. TemnioBasi MOLUIHOCTD, BbIEsieMasi Ha Pe3UCTOpeE.

O/1C u BHyTpEeHHEE COPOTUBIEHHE UCTOYHHUKA TOKa. 3aKOH OMa 7151 TOJIHOM (3aMKHYTOI)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKA. KOpoTKO€E 3aMBbIKaHHUE.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHuuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HaIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAmpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMO/A.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIIEHUS ITPU TOCTOSTHHOM HAIIPSIKEHHH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3amMplkaHUE TaJIbBAHUYECKOTO JIEMEHTA U OLICHKa
BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bl coeTMHEHHs UICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAJIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEIH.



Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomst, npaKkmuKym.

HccnenoBanye CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHS! IPOBOHUKOB.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOT0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBaHue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJleKTpUYecKass MPOBOAUMOCTb pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAash MPOBOAMMOCTh MOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

DNEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS TUCCOLMALUA. DIIEKTPOIIU3.
3akonbl dapazes A 3AEKTPOIIn3a.

OneKTpuuecknii TOk B Tra3ax. (CaMOCTOATENbHBIH W HECAMOCTOSATEIbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBa U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOITyHpPOBOJHUKOBBIE MPUOOPHI: JHOA, TpaH3UCTOp, (hoToamuon,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MEAM, BBIIUIABKA AIIOMHUHHS, DSJIEKTPOHHAsS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoit pa3psaa ¥ NpOBOAMMOCTb BO3yXa.

CpaBHeHME NPOBOJUMOCTH METAJIJIOB M MOTYIPOBOAHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npaKkmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEePUCTUKH AUO/A.

Du3n4ecKuil MPaKTUKYM.

CriocoObl u3MepeHus (GU3MUECKUX BEIHYUH C MCIOIh30BAaHUEM aHAIOTOBBIX U IHU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usuueckux BenuuuH. OlleHKa TpaHuIll
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIEIOBAaHHUM 3aBUCUMOCTEH (PU3NYECKUX BEJTUYUH,
MPOBEpKa MPEATOKEHHBIX THMOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMaTHYECKUX pazenax
«Y4eHHYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM) ).



MexnpeaMeTHbIe CBS3H.

Wzydenne kypca ¢usuku yriryon€HHoro ypoBHst B 10 Kjacce OCyMIECTBISETCS ¢ YYETOM
COJICPIKATEIBHBIX MEKIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemmusvle nOHAMUA, CEA3AHHbIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HAay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npuOopsI, udpoBas 1adopaTopus.

Mamemamuka: pelieHUEe CcUCTeMbl ypaBHeHWH. JluHelinas ¢yHKusa, mnapaboda,
runepbona, ux rpaduku u cBoiicTBa. TpuroHomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M MX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, Auddysus, ocMoc, TeII000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKaroulel  cpeabl,  yTUIM3aLus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUYECKUE SBJICHHS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MoJIsIpHasi Macca, MOoJIyYeHue HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U
ra3oB, JKUJKWE KPHUCTAUIbl, DJJEKTPUUYECKHE CBOMCTBA METAJJIOB, 3JIEKTPOJIUTHYECKAS
JUCCOLIMAINS, TaJbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABUKEHUN C HCIIOJIB30BAHUEM MEXAHHU3MOB, YUET CYXOro U
KUJKOTO TPEHHS B TEXHUKE, CTATUYCCKUE KOHCTPYKIHMU (KPOHIITCHH, peméryaThie
KOHCTPYKIIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS MEXaHUKHU B TEXHUKE (TUPOCKOT, BOJAOMET
U JIpyrue), OBUTATeNh BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBOW XONOIWUJIHHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyYEHHS COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATepHaJloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Fra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TIPUOOPHI, TalIbBAHUKA.

11 KJIIACC

Pa3neu 4. diekTpoanHamMuka.

Tema 4. Maznumnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHmtHoe Moje.
Bekrop marauTHON MHAYyKIMH. [I[puHIMN Cyneprio3niny MarHUTHBIX NTOJIEH. JIMHUKA MarHUTHON
WHAYKIHH.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOTO NPOBOJHHUKA, KAaTyIIKHM M KPYTOBOI'O
BUTKa). OnbIT Opcrena.

Cuna Ammepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE W MOXYJb. J[BU)KEHUE 3apsyKEHHOM YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

MarnutHoe nosne B Beuiectse. deppomMarHeTHKH, napa- U TMaMarHeTUKH.

TexHuyeckue ycCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SKOOHM, YCKOpUTEIN
AJIEMEHTAPHBIX YACTHUII.

Hemoncmpayuu.



KapruHa nMHMH MHAYKIMM MarHUTHOTO IIOJs IOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSTHHBIX MarHuTOB.

KapTuHa 5uHUN MarHUTHOM MHIYKUMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BuUXKEHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOM3MEPUTENILHOIO IPUOOPa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomuol, npaKkmuxym.

HccnenoBaHre MarHUTHOTO TOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIUHU. [loTok BekTopa MarHutHOM MHAyKuuu. DJ(C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
dyko.

O/1C nHAyKIMH B IPOBOJHUKE, IBHKYILEMCS B OZTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WupyktuBHocTh. Karylika MHAYKTUBHOCTM B LI€NM IIOCTOSIHHOIO ToKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnuyeckue ycTpoHCcTBa U TEXHOJIOTMUYECKHE TPOLECCHl: MHAYKIIMOHHAS 11€4Yb, COJIEHOM,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10J1€ 3€MIIH.

Hemoncmpayuu.

Habmonenune siBIeHus 37€KTPOMarHUTHON UHTyKIIUH.

UccnenoBanue 3apucumoctu 3 J]C HHIAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMHUHHUEBOM (MeIHOI) TpyOe.

SIBneHune caMOMHIyKIIMH.

Uccnenosanue 3aBucumoct IJIC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHSI CHJIBI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMY BUXPEBOIO MAarHUTHOT'O TIOJISI.

HccnenoBaHue sBJIEHUS CAMOWHTYKIIUH.

COopka MozeH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KosieOanusi U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonunueckue  kosnebanuss.  KuHemarmueckoe M JAMHAMHYECKOE  OIMCAHUE.
DHepreTudyecKoe ONMcaHue (3aKOH COXPAHEHNSI MEXaHUYECKOM SHEprun). BeIBoJ AMHAMUUYECKOTO
ONMCAHUS FAPMOHUYECKUX KOJIEOaHUM U3 UX S3HEPT€TUYECKOT0 U KUHEMAaTUYECKOTO OIIMCAHMS.

Ammumatyna u $aza konebanuii. CBs3b aMIUIMTYIbI KOJICOAHWNM HCXOAHOW BEJIIMYMHBI C
aMIUTUTYJaMU KoJieOaHUi €€ CKOPOCTU M YCKOPEHMS.

[Tepuon u yacrora konebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH MPY>KUHHOTO MAasTHUKA.

[TonsTHe 0 3aTyxaromux konebaHusx. BoiHyxkneHHble koneOanus. Pezonanc. PezonancHas
KpuBas. BiausiHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOW. ABTOKOJICOAHUSI.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, KayellH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNbHOrO ABUKEHMSL.

Habumronenne He3aBUCHMOCTH IT€pHOJa MaJIbIX KosieOaHUH rpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyXamolux KojJeOaHUi U 3aBUCUMOCTH I€pHOJa CBOOOIHBIX KOJeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue kosneGaHMil rpy3a Ha MacCHBHOM HpYXHHE C LEIbi0 (OPMHUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPIUU IpU KoieOaHUsAX rpy3a Ha Mpy>KUHE.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

HaGnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomst, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPYKMHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

N3y4yeHne qBUKEHHSI HUTSHOTO MAasTHHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

Hccnenoanue yObIBaHUS aMIUIUTYAbI 3aTyXaIOLMX KOJIeOaHUH.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnple Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUST B HUJI€ATHHOM
kosneOaTesibHOM KOoHType. ®Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTY0M CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs YHEPTUU B UICATIbHOM KOJ1e0aTeIbHOM KOHTYPE.

3aryxamolyue 3JIeKTPOMarHuTHble KoseOaHus. BbIHYXJEHHbIE AJIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHE CHJIbI TOKA U HAIPSDKEHUS TPU PA3IUYHOM (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconanbHbl IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATylIKa UHAYKTUBHOCTH
B LIENI CUHYCOMJIAJIbHOI'O IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

DKOJIOTUYECKHE PHUCKU IPH MPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucHoiab30BaHUS
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE TMPOLECCHI: DJIEKTPUYECKUI 3BOHOK,
TEHEPaTOp IEPEMEHHOI0 TOKA, JINHUU JJIEKTpoIIepeiay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1IeHHBIE CUHYCOUIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTymka HHIYKTUBHOCTU U KOHJIEHCATOP B LIENIH IIEPEMEHHOIO TOKA.

Pe3oHanc mpu nocienoBaTeabHOM COCIUHEHUHM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOoPA.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCHopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuKym.

Wzydenne Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyIIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3.1eKmMpPOMAHUNHbBIE 0IHbI.

MexaHnyeckue BOJIHBI, YCJIOBUSA HX pachpocTpaHeHus. [lonepeuynsle M IpoOJOJIbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeToMIICHUE, UHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEIOMIICHHE, TMOJsIpU3alus,
uHTephepeHIMs U AUdpaKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOUIEH Cpenbl.

TexHnuyeckue yCTpoiCTBAa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHBIE WHCTPYMEHTHI,
pagap, paguoNpuUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynabTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmonenue oTpaxeHus U NPeToOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHl pe3oHaHC.

CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HabmioneHne cBsi3M TI'pPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJIOM M YacTOTOU
KoJIeOaHUH.



HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHWE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

OO6HapyxeHrne HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacripocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyu cBera. TouyedHsblit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI MpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPH MEPEX0/I€ MOHOXPOMATUYECKOTO CBETa Yepe3 IpaHUIly pasjelia
JIBYX ONTUYECKHUX CPEJI.

Xon nmyueit B mpusme. ucnepcus csera. CnoxHbIM cocTaB Oesoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

CoOuparomue M paccewBaromue JUH3b. ToHKas smH3a. (DOKYCHOE pacCTOSHUE U
ONTHYECKAasi CUJIa TOHKOHM JMH3bl. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

®opMysa TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JTUH3OM.

Xona syya, IpOLIEIIIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOM OCH.
[TocTpoeHne n300pakeHM TOYKH U OTPE3KA MPSMOU B COOUPAIOIINX U PACCCHBAIOIINX JIMH3aX U
UX CHCTEeMaXx.

OnTuueckue npubdopsl. Pazpemaroras ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONTHKH.

BonnoBas ontuka. WHtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTeP(GEPEHIIMOHHOM KapTHHE OT ABYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMepsl kIaccuueckux HHTEPHEPEHIIMOHHBIX CXEM.

HMudpaxkmus ceera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHU4ecKkue yCTpOICTBA W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyINa, MNEepPUCKOIL,
¢doroannapar, MUKPOCKOII, TPOEKIIMOHHBIN arapar, IPOCBETICHUE ONTUKH, BOJJOKOHHAs ONITHKA,
I paKMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHSI CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xoaa CBETOBBIX MTyYKOB Yepe3 IIOCKONAPAIIENbHYIO IJIACTUHY U TPU3MY.

HccrnenoBanue CBOMCTB U300paKeHHI B TUH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

HabmroneHre 1iBeTOB TOHKUX TIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIEKTpA.

HaGmronenue aucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOIAPONUJOB UIsl U3yUEHUSI MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIeCTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOTro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyyenue n300paXkeHHs B CUCTEME U3 IJIOCKOTO 3epKaja U JINH3BI.

[Tony4yenue n300pakeHHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TEIECKOIUYECKUX CUCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIUN U NOJSIpU3alu CBETA.

W3ydeHue nosspu3aluy CBETa, OTPaXXEHHOIO OT MMOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTephepeHIny Ja3epHOT0 N3TYUCHUS Ha BYX IIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ITy4eHHS CBETOAMOAA TPHU OMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3znen 6. OcHOBBI crienMaJIbLHOH TEOPUH OTHOCUTEIHLHOCTH.

I'paHunpl NPUMEHMMOCTH KJacCHMYeCKOM MexaHuku. [locTynarel cnenuanbHOM Teopun
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUIMHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOM YaCTHIIbl. DHEPrus MOKOSL.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEpUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

OmnpeneneHne UMIyJbca U SHEPIUU PEISTUBUCTCKUX YacTull (Mo ¢ororpadusiM TPEKOB
3apsHKEHHBIX YacTUI] B MAHUTHOM IIOJIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemIoOBOE W3NIyYeHHE (M3IIyYeHHE aOCONIOTHO YEPHOTO Teia). 3aKoH
cMemieHust Buna. ['mnoresa [lnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodrddexra. YpaBHeHue DifHIITEHHA
st hotorpdexra. «KpacHas rpanuia» hotodddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOLIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. BomHel ne bpoia. JliimHa BonHBl ne bpoins u pa3mepsl
o0JacTu JoKanu3aluuu ABMKYyIIelcsa yactulibl. KopnyckymnsipHo-BonHOBON AyanusM. Judpakius
AJIEKTPOHOB HA KPUCTAJUIAX.

Criermnduka u3mepenuii B Mukpomupe. CooTHoeHus HeornpenenénHoctei I elizendepra.



TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLIECCHI: CIIEKTPOMETP, (POTO3IEMEHT,
dboTogaTunK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOAHOI.

Hemoncmpayuu.

®dotor(hdekT Ha yCTAaHOBKE C IIMHKOBOMW IJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHHUS MOJIYITPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenue noctossHaoM [Inanka Ha ocHOBe uccnenaoBanus Gotodrddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [imanerapHast moaens atoma Pesepdopra.

[Toctymarel Bopa. M3nydenune u moriomieHHe (OTOHOB MPHU TEPEXOJe aromMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE W BBIHYKJIEHHOE U3NyuyeHue cera. Jlazep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habumtonenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpeznenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITyYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. @usuxka amommno2o A0pa u 1eMeHMAPHLIX YACHUY.

Hyxnonnas moxens snpa I'eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
W3JTy4YCHHUE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sipa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCleKThl pPa3BUTHUS  SEPHOU
SHEPreTUKHU.

MeTonapl perucTpaiuy U UCCIIeI0BaHUs JIEMEHTAPHBIX YaCTHII.

DyHIaMEeHTaIbHBIE B3aUMOJEHCTBUA. baprnoHbl, ME30HBI U JIENTOHBI. [IpenacraBieHue o
CranpaptHoil Mmosienu. KBapk-ritooHHAas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnuncTBO hM3udeckoit KapTHHBI MUpA.



TexHuueckue yCTporMCTBa M TEXHOJOTHMYECKHE MPOIIECCHI: T03UMETP, KaMepa BuibcoHa,
SJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenue nornomieHus: 0eTa-4acTull aTlOMUHHEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE AaCTPOHOMUMU.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKHX OOBEKTOB.

Mertonpl acTpoHOMHYECKHX HccienoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHEaTMOc(hepHas acTpOHOMHUSL.

Bun 3Bé3anoro He6a. Co3Be3aus, spkue 3BE3/1bl, IIIAHETHI, KX BUIUMOE JBUKCHHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ComnHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTD.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTU. 3ABUCUMOCTh «MACCa — CBETUMOCTh» JJI 3BE3] IJIABHOM
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXO0XKACHNUHU U 3Botoluu CoslHLa U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muneunsiii [1yTs — Hawa [Manaktuka. [Tonoxxenue n neuxkenue Connua B ['anaktuke. Tunbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIApax rajakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznyueHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

Habmonenus 38€31H0ro HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH 1151 OTIpE/IEIeHUS OJI0KEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usl CeBepHOro MoNyapus U sipKue 3BE3/BI.

Hab6monenus B Teneckon JIyHbl, 1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3MepeHus GU3NUECKUX BEJIHUUH C MCIOIh30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BenuuuH. OlleHKa TpaHull
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIEIOBAaHUM 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH,
IpOBEpKa IMPEJUIOKEHHBIX TUIoTe3 (BbIOOp M3 paldoT, ONMMCAHHBIX B TEMaTHUYECKUX pasjenax
«Y4eHUYECKHI dKCIIEpUMEHT, J1a00paTOpHbIE paObOThI, TPAKTHKYM).

O0o001aroniee MOBTOPEHHME.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAEpKaHWsl  pas3ienoB  Kypca «MexaHHKay,
«MonexynspHas (uU3MKa U TEPMOJUHAMHKAY, «DIEKTpoauHamMuKkay, «KomeOaHus u BOIHBIY,
«OCHOBBI clieUaNbHONM TEOpPUHU OTHOCUTENbHOCTH», «KBaHTOBas @u3uka», «IJIEMEHTHI
ACTPOHOMHUHU U aCTPOPUUKH.

Posib Qu3MKHM W acTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
TUYECKOH chepax AeaTeIbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKHU M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHMHE MHpa, 3HAYCHHE OIMKMCATEIbHOW, CHCTEeMAaTH3UPYIOIICH, OOBSICHUTEIHLHON W



MPOTHOCTUYECKON (QYHKIHMH (HU3UIECKON TEOpUH, POJib (PU3NUECKOW TEOpUH B (OPMHUPOBAHUU
npecTaBiIeHut 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOIIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUH O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayOonéHHoro ypoBHs B 11 Kilacce oCymiecTBiIseTcs ¢ y4EToM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUSA, C6A3AHHBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, HAYYHbIH (akT, rumore3a, (usnyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH U3MEPEHHA, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: perieHre CUCTEMbI YpaBHeHUH. TpuroHomerpuueckue QyHKIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI'CHC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKISCTBO. BekTophl M X
NPOCKIIMM Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX (YHKITHIA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEACICHNE TUIOMAAN TUIOCKUX GUTYp U 00BEMa Tell.

Buonozus: >nextpudeckue siBICHUS B )KUBOU MPUPOJIE, KOJICOATEIIbHBIC IBUKCHUS B JKUBOU
NPUPOJIC, SKOJIOTUYECKHE PHCKH TIPU TPOHM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOMIeH Cpelbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEAWILMHE, ONTHUYECKHE
SIBJIEHUS B YKUBOW MPUPOJE.

Xumusn: CTPOCHHWE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKAas CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHMs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghusa: marHuTHBIC TIONIOCAa 3€MIIM, 3aJIS)KW MAarHUTHBIX Py, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: NpuMeHEHHE OCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JEKTPOBUTATENb
SlkoOu, reHepaTop MEPEMEHHOIO TOKA, HWHAYKIUOHHAs Ie4yb, JHHUM 3JIEKTpolnepeaad,
DIIEKTPOABHUTATENb, paxap, paJAUONPUEMHHK, TENEBU30p, aHTeHHa, Tenedon, CBY-meup,
yIIBTPa3BYKOBasi JMAarHOCTUKAa B TEXHHUKE, IMPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OMNTHKa,
coJHeyHast OaTapesi, CITyTHUKOBbIE PUEMHUKH, SJI€pHAs SHEPTeTUKA U HKOJIOTUUECKUE aCIIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOIKHBI OTPaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUli, IO3UTHUBHBIX BHYTPCHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULMOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA JAEATEIBbHOCTH B IPOLIECCE pEaIn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPa’kIaHCKOr0 BOCIIMTAHUSA:
e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLUU OOYyYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;
® [PUHATHE TPAJUIHMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)JIaHCKOro OOIECTBa,

y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aliy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX

(GYHKIUSAMU U Ha3HAUCHUEM;
® TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHUE K IOCYyJapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHHCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;
® CrocOOHOCTb OLIEHUBATh CUTYALINIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HAHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOWYMBOTO OyayIIEro.
ICTETHYECKOr0 BOCTIMTAHUA:
® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs SCTETUKY HAy4YHOTO TBOPYECTBA,
npucyliero Gpusnueckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® [UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIien
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (HU3UKU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUA:

e copMHPOBAHHOCTH HKOJIOTMYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [JIJAHUPOBAaHUE M OCYLIECTBIICHUE JECHCTBUN B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHHUSA

LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKKM  OCYIIECTBIATH  MPOEKTHYID M HCCIEIOBATENbCKYIO  JIESTEIbHOCTh
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornyeckue JefcTBUA:

CaMOCTOSTENbHO (OPMYIMPOBATh U AKTyalIM3UpPOBaTh IpPoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPEAEIATh LU JeSATEIbHOCTH, 33/1aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKHUX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEICTBUI AESITEIBHOCTH;

KOOPAWHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSX pPEANTBbHOTO, BUPTYaJbHOTO M
KOMOHMHUPOBAaHHOTO B3aUMOAECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJIEHUE MPU PELLICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ncciaenoBarelbCKHe A€ CTBHS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAaMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEIILCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
(GU3HKH, CIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIEHOMY TIOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJIEPKAHUs, TPUMEHCHHIO Pa3IMYHBIX METO/IO0B
MO3HAHUS,

BJIQJIETh BUJAMU JIEATEIHHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalUsIX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UpPOBATh 3aJady, BBIJIBHTATh
TUTIOTE3Y €€ PelIeHUs, HAXOUTh apTYMEHTHI IS JIOKAa3aTelIbCTBA CBOUX YTBEPKICHHH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pPe3yJabTaThl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 33[]au B 00pa30BATEIBHOMN NESTEILHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;
YMETh HHTETPHUPOBATh 3HAHHS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBUTb HpO6JIeMBI " 3a71a4i, JOITYCKArIIHUE aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ unopmanmeii:

BJIQJICTh HABBIKAMH IOTYYCHHS HHPOPMAITUHU (PU3HUECKOTO COJICPIKAHUS U3 HCTOUYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIICCTBIISATH IOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (HOPM IIPEICTABICHHS,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3allMOHHBIX 3a1ad ¢
coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OOpPMAMOHHON
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpKAaHUS B PA3IUYHBIX (opMaTax ¢ ydETOM
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayJAMTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMY
NPECTABICHUS U BU3yaJIH3allHU.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECCTBIISATH OOIICHUE HA YPOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCIILHOCTH,
pacrno3HaBaTh MPEANOCHUTKH KOH(DIUKTHBIX CUTYaIlUH ¥ CMATYaTh KOH(DIUKTHI,
pa3BEPHYTO W JIOTUYHO M3JIAraThb CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;
BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBAaTh M KOOPJIWHHPOBATH
JEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JACHUCTBHUH, PacupenensaTh pOIU C
y4ETOM MHEHHI YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM paOOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOro Y4YaCTHMKA KOMAaHIbI B OOIIWIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAECH C IMO3ULUH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh INO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIAH PElIEHUs] pacyETHHIX U KA4eCTBEHHBIX 3ajay, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO J3PYAWIMH B o0jactu (Hu3ukw,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMM IIO3HABATEIbHOW pE(PIEKCHU KaKk OCO3HAHUS COBEpPIIAEMbIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACITCIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATECIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmpouecce JOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSA IMPOrpaMMbI IO (1)I/I3I/IKC JJIsL

YPOBHA CPEOAHECTO O6H.[€FO O6pa30BaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA SMOIUOHAIBHBIN
HHTCIICKT, npez[nonaralomnﬁ C(i)OpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHWE, BUCTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AYMOIIMOHAIBHOM cepsl, OBITh
YBEpEHHBIM B ce0e;

CaMOpPEryJHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTbH 32 CBOE MOBEJICHUE, CIIOCOOHOCTh a/IalITUPOBATHCS K AMOIIMOHAIBHBIM
U3MEHCHUSIM 1 HPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIMH, BKIIOUYAMOLICH CTPEMIICHHE K JAOCTIKCHHUIO LIEIU U YCIIEXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOMX BO3MOXKHOCTEI;
OMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTHIBATH €r0 TIPU OCYIIECTBICHHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO H
COTICPESIKUBAHUIO;

COIIMAJIBHBIX HAaBBbIKOB, BKJIOYAaIOIINX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peiiaTtbh KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIbTATBI

K xonny o0yuenus B 10 knacce npeIMeTHbIE pe3yibTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

NOHUMATh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJOTHYECKOH, 3KOJIOrMYEecKOH,
COLMAIIBHOM M 3THYECKOH chepax IesTeNbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKHU B
COBPEMEHHOI HayYHOU KapTHHE MUPA, 3HAUEHUE ONTUCATENIBbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSACHUTENBHON M MPOTHOCTHYECKON (GYHKIMM (QU3NYECKOW TEOpuu — MEXaHUKH,
MOJIEKYJISIPHOM (PM3UKHU U TEPMOJUHAMUKY, POJIb (PU3MUECKOI TEOPUH B POPMUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pas3ynyarh yCI0BUS MPUMEHUMOCTH MOiesiel (PM3NYECKUX TN U MPOLECCOB (SABICHHM):
UHepIHalbHas cucTeMa OTcuéra, abCONIIOTHO TBEPJOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJieHne, abCOIIOTHO YyIpyras nedopmanus,
abCOJIIOTHO yIpyroe v aOCOIIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJEIH Ta3a, KUIKOCTU



U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyarh YCIOBUS (TpaHHIBI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMI xapakTep (QyHIAMEHTAIBHBIX 3aKOHOB W OTPAaHUYCHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE TPOLECChl M SIBICHUS, HUCIOIB3YS
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (POpPMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO IBMIKEHHSI, MPeoOpa3OBaHUS
["anunes A CKOPOCTH U IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHLINMIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBl COXpPAaHEHHUsS UMIyJbca U
MEXaHUYECKOM 3HEPTUu, CBSA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOM 3HEpruu,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), MPU STOM HCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCIIOBHS TMPHUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXpaHEHUs UMITYJIbCA U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl U SBJICHUS, HCIOIb3Ys] OCHOBHbBIE
nonokeHuss MKT u 3akoHbI MOTEKyIIpHON (PU3UKU U TEPMOJUHAMUKY (CBS3b aBICHUS
UJeaNbHOIO ra3a CO CpEIHEW KUHETHYECKON SHepruedl TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpaLUEHN ero MOJIEKYJI, CBSI3b TEMIIEPATyPhl BELLIECTBA CO CPEAHEN KUHETUUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJI€aJIbHOIO Ta3a C
KOHILIEHTpaluel MOJIEKYJ U €ro TeMIiepaTypol, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTUH B TEIIOBBIX MPOIIECCaX),
IIPY 3TOM HCII0JIb30BAaTh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aHAJTM3UPOBaTh U  OOBACHATH AJIEKTPUUECKUE SIBJICHHSA, MCIIONB3ysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKHU (3aKOH COXPaHEHHUS AJIEKTPUYECKOIO 3apsijia,
3akoH KyJloHa, OTEHIMAIBHOCTD AIEKTPOCTATUUECKOTO MOJISA, IPUHIIUII CYTIEPIIO3UIINH
AIIEKTPUYECKUX TOJIEH, TIPU ITOM yKa3blBas yCIOBUS NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUUYECKH Ba)KHbIE COOTHOIICHHMA: 3aKOHbI OMa JJis ydacTKa LENUu U JUis
3aMKHYTOH 3JeKTpuyecKoi 1ienu, 3akoH /xoyns—Jlenna, npasuia Kupxroda, 3akoHsl
Ddapanes 171 2JIEKTPOIU3A);

OTUCHIBATh (PU3UYECKHE MPOLECCHI U SIBJICHUS, MCIIONb3Ysl BEJIMYMHBI: MEpeMEIIeHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JABJICHHE,
NOTEHLIMANbHAsl SHEPrusi, KMHETHYecKas HHEeprus, MexaHuueckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIPYTrOCTH, CUJla TPEHUS,
MOIITHOCTb, SHEPT s B3aMMOJICHCTBHSI Tea ¢ 3eMIIEN BOJIU3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopmManuu Npy>XHHbBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TemIeparypa
Tesna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT Ul UI€AIbHOTO OJTHOATOMHOTO Ta3a,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ| wmaeambHOTO
TEIJIOBOTO JIBUTATEJNsl; JEKTPUUYECKOE I0Jie, HANPSHKEHHOCTD 3JEKTPUUYECKOTO IO,
HaNpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO Ilapa B BaKyyMe M B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IOTEHIIMAJIOB,
ANEKTPOABIIKYIIAsl CHJIa, CUjla TOKa, HampsyKeHHE, MOLIHOCTh TOKA, 3JIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJIEHCATOPa, COMTPOTUBIIEHUE YUacTKa LEMH C MOCIeA0BaTEIbHbIM
U TapauIeIbHBIM COEAMHEHHEM DPE3UCTOPOB, DHEPrus JJIEKTPUUYECKOTO IO
KOHJIEHCATOPa;



00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUYECKUX SABJICHUI: MEXaHUYECKOE ABMKECHUE,
TEIUIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
muddy3us, ucnapeHue, KUIMCHWEe W KOHACHCAIWs, TUIABIICHUE WM KPUCTAILTU3ALIUSA,
HAaIllPaBJIEHHOCTh  TEIUIONEPENayd, JJIEKTpU3aUMUs T, SKBUIIOTEHUHAIBHOCTh
MTOBEPXHOCTH 3aPS’KEHHOI'O TPOBOJIHUKA;

MPOBOAUTH MCCIIEOBAHHE 3aBUCHUMOCTH OIHOU (DHU3MUECKON BEIMYMHBI OT APYroil ¢
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpPU HSTOM KOHCTPYHUPOBaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThbl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH H3MEPEHUM, IeNaTh BHIBOIBI TIO
pe3yJibTaTaM MCCIICIOBAHUS,

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PUINYECKUX BEJIMYUH, IMPU ITOM BBIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MIPOBOJIUTH OIBITHI IO MTPOBEPKE MPEAIOKEHHON TUIIOTE3bI: JIAHUPOBATh SKCIIEPUMEHT,
coOupaTh FIKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIE PE3YJIbTAThI U
JIETIaTh BBIBOJ O CTATYCE MPEIJIOKEHHON TUIIOTE3bI;

cobmo1aTh mpaBmiia 0€30MaCHOTO TpyAa MpU MPOBEACHUU HCCIEAOBAaHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-UCCIIEIOBATEIbLCKOW U MPOCKTHOMN
JESTCIIBHOCTH C WCIOJIb30BAHUEM HM3MEPHTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000pyaOBaHNUS;

pelaTh pacu€THbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOP (PHU3UYECKOW MOJENH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHATH (GOPMYJIIBbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyJIaThl (U3UYECKUX TEOPUH TMPU HCIIOJIB30BAHUM MATEMAaTHUYECKUX METOJIOB
pelIeHusT 3a]ady, MPOBOJUTH pAacYEThl HAa OCHOBAHUM HWMEIOUIUXCS JTAHHBIX,
AQHAJIM3UPOBATh PE3YyJbTAaTbl M KOPPEKTUPOBATh METOJbl pEIIEHUs C YYETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YyHOT'O IMKJA: BBICTPAMBATH JIOTMYECKYIO WEMOYKY PACCYKICHUN C ONMOpoid Ha
W3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh W  OILICGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESTEIIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMHA
3KOJIOTUYECKOM 0€30macHOCTH, MpEeICTaBICHU I 0 paloOHAIbHOM
MPUPOAOIIOIB30BAHUM, A TAKKE PA3yMHOM MCIOJIb30BAHUM NOCTHKEHUN HAyKH M
TEXHOJIOTHH JIJIs TaTbHEHUIIEro pa3BUTHS YEI0BEYECKOTO OOIIIECTBa;

MPUMEHSTh Pa3UYHbBIE CTIOCOOBI paboThI ¢ MHGOpMaIueil GU3MIECKOTO COEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUW, TpU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKA, TIepepaboTKu
U TPEIbSBICHUS YI€OHON M HAYYHO-TIOMYJIAPHON WH(POPMAIINH, CTPYKTYPUPOBAHUS U



UHTEpIpeTanuyd WHPOPMAIIMHU, MTOTYUYSHHON U3 Pa3IMYHBIX MCTOYHUKOB, KPUTUYCCKU
AHATM3UPOBATh MONydaeMyr0 WH(GOPMAIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA NH()OPMAIINH;
NPOSIBJIATE  OpPraHM3AallMOHHBIE ¥ TI03HABATEIIbHBIE YMEHHS CaMOCTOSITEIHLHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBIMOIHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

paboTath B TpyIIe C WCIOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyMIbl, palMOHAIBLHO pACHpPEACHsATh ACATEIBHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJIcKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JEATENBHOCTH  I10
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K konny obydenus B 11 knacce npeIMETHbIE pe3yJibTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIIUXCSI YMEHUI:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJOTHYECKOH, COIUAIBHOH U
ITHYECKON cdepax ACSITeTBbHOCTH YeNOBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOMU
HAy4yHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOM NEATEIBbHOCTH YEJIOBEKA U
JAIBHEHWIIEM  HAyYHO-TEXHMYECKOM  pa3BUTHM,  3HAQUYEHUE  OIMCATEIBHOM,
CHCTEMATH3UPYIOIIEeH, OOBSICHUTENBHOW M MPOrHOCTUYECKON (PYyHKIMH (u3ndecKkoit
TEOPUM — JIIEKTPOJMHAMHKH, CIELUAIBbHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3ukyu, ponb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MECTO (PU3MYECKOH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O IIPUPOJE;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MoJienel (PU3HUECKUX TeJl U MPOLEeCCOB (SBICHUI):
OJIHOPOJIHOE DJJIEKTPUYECKOE W OJHOPOJHOE MAarHUTHOE II0Js, TapMOHUYECKHE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MPYKUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€AIbHBIA KOJIeOaTeIbHBIH KOHTYp, TOHKas JIMH3a, MoJiesei
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJEIIN CBETA;

paznuuath ycioBus (TpaHUIlBl, 00JIACTH) TPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCITOJIb30BAaHUsl YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH DJEKTPOMArHUTHBIE MPOLECCHl U SBIEHUS, HCIOJIb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJJIEKTPOAVMHAMUKHM M CHELUUAIbHOM TEOopuu
OTHOCHUTENIbHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTO 3apsiia, cujia AMIiepa, cuia
JlopeHnia, 3aKOH >3JIEKTPOMAarHMTHOM MHAYKIMM, npaswio Jlenma, cBsazp JIC
CaMOMHIYKIUU B DJIEMEHTE MIEKTPUUECKOM LIEIIH CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIATHI CIIeUaTIbHON TEOPHUH OTHOCUTEIBHOCTH DHHIITENHHA);

AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHE DHHIITEWHa A Gorodddekra, MepBblii U BTOPOM
nocTyjiaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHUs 3apsJ0BOI0 U MacCOBOI'O YUCEI U DHEPIUM B AIEPHBIX PEAKLUAX, 3aKOH
pPaTMOaKTUBHOTO pacraja);

ONKCHIBATh (PU3UUECKHE MPOLECCHI U SIBICHUS, UCIIOJIb3YsI BEIMYUHBL: HANPSKEHHOCTD
3JIEKTPUYECKOTO MOJIsA, TIOTEHINAN 3JIEKTPOCTATHYECKOTO TOJISA, Pa3HOCTh ITOTEHIINAJIOB,
JNEKTPOABIIKYIAs CHJIA, MHAYKLUS MAarHUTHOTO IIOJIA, MAarHUTHBIA IIOTOK, CHJIA



Amnepa, MHIYKTUBHOCTb, JJEKTPOJBMXKYINas CWJIa CaMOMHIYKLIMH, DHEprus
MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEJISITUBUCTCKHI MMIYJIbC, TIOJTHAS SHEPIUs,
SHEPTHUs TIOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOEHHOCTH MPOTEKaHWs (U3MUYECKUX SIBICHUH: 3JIEKTPOMarHUTHas
UHAYKIUS, CAMOMHAYKIMS, PE30HAHC, UHTeppepeHLIUs BOJIH, qUdpakLus, AUuciepcus,
MOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (poroaddexr), anpda- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjuep, Gu3nuecKue MPUHIMIEI CIIEKTPAIHLHOTO
aHanu3a ¥ paboThI J1a3epa;

OIpeNieNATh HalpaBI€HUE WHAYKLHMHM MArHUTHOTO MOJIS MPOBOAHMUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;

CTPOUTh M300paXKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEPUCTUKHY;

IPUMEHATh OCHOBOINOJIAralolliie acTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI IS
aHamu3a U 00bsICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXOAIIUX B 3BE3/1aX, B 3BE3/IHBIX
cUCTeMax, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHS HEOECHBIX TEJ, YBOJIOINH 3BE3 U
Bcenennoii;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIUYMH C HCIHOJIb30BAHHUEM
NPSMBIX U3MEPEHUH, IPH STOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
NOJYYEHHOM 3aBUCUMOCTH (DM3WYECKUX BEJIMYUMH B BHUAE TIpaduKoB C Yy4éToM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEeH  U3MEpeHuil, JenaTh BBIBOABI IO  pe3yjbTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PU3MYECKMX BEIMYUH, TPH 1TOM BBIOMPATH
ONTUMAIIGHBIA METOJ] HM3MEpPEHHs, OIICHWBaTh AaOCOJIOTHBIE ¥ OTHOCHUTEIHHBIC
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX N3MEPEHUH;

IPOBOJUTH OIBITHI IO TPOBEPKE MPEASIOKEHHON I'MIIOTE3bI: IIIAHUPOBATh HIKCIIEPUMEHT,
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJTyUYEHHBIE PE3YIIbTATHI U
JieNaTh BBIBOJI O CTaTyce NPEeASI0KEHHON TUIIOTE3bI;

OIHCBIBATH METO/IbI MTOJyYSHHsI HAyYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

coOuo/1aTh MpaBwiia 0€30IacHOrO TpyJa NMpH MPOBEJEHUH HCCIEA0BaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa U Yy4eOHO-MCCIET0BATEIbCKOW M TNPOEKTHOU
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPHUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py1I0BaHMUS;

pemaTh pac4€THBIC 3a/1a4H C SIBHO 33JaHHOU U HESIBHO 3aJJaHHON (DU3NYECKON MOJIEINBIO:
Ha OCHOBAaHWHW aHAlM3a YCIOBHS BBHIOMpATh (U3NUECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3a7adu, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TTOCTYJIATHI
¢u3nUecKuX TeOpUil MPHU MCIOJIIB30BAaHMM MAaTEeMAaTHYECKUX METOJIOB pEIIeHUs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh PE3yJIbTaThl U
KOPPEKTHPOBATH METO/IBI PEIICHHSI C YIETOM ITOTyYEeHHBIX PE3YIIbTATOB;

pemarh KaueCTBEHHBIEC 33a4l, TpeOyIomye MPUMEHSHHS 3HAaHUW U3 Pa3HBIX Pa3/ieioB
Kypca (QU3WKH, a TaKKe WHTErpallid 3HAHUA W3 APYTUX NPEAMETOB €CTECTBEHHO-
HAYYHOTO IMKJIAa: BBICTPaMBATh JIOTMUYECKYIO IIETIOYKY PpAcCyXJIEHHHl C omopod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHUE SBIICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOLIECCOB,;



IPUBOAUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKHd, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIErO0 MHUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHii;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IMPOLECCaMH, C MO3MIUN
JKOJIOTUYECKOU 0€30MacHOCTH, IIPEACTABICHUI 0 panuoHaIbHOM
IIPUPOJONOIL30BAaHUH, a TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JIOCTH)KEHUN HAYKH U
TEXHOJIOTUH JUIs JalbHEUIIEro pa3BUTHI YeJI0OBEUECKOro O0IIeCTBa;

OPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTHH, TpU  3TOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadOTKU
U TIPEIbSIBICHUS yUeOHON U HAyYHO-TIOMYJIAPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTepHpeTanuu nH(GOpMalMHY, MOJYYEHHON U3 pa3iIMYHbIX MCTOYHHKOB, KPUTHUECKU
aHaAJIM3UPOBaTh IMOJIy4aeMyl0 HH(OpPMAlMIO U OLIEHHWBATh €€ OCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(pOpMaIny;
IPOSBIATh OPraHU3aLMOHHBIE M IO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWH B IPOLECCE BBHINOJHEHUS IMPOEKTHBIX MU y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B IpyNIle C HCHOJIHEHUWEM pa3IMYHbIX COLHUAIBHBIX POJeH, IIaHUpPOBAThH
paboTy TIpymnibl, palUOHAIBHO pACHpeAessaTh JAEATEJbBHOCTh B HECTAHAAPTHBIX
CUTyalUsX, aJlcKBaTHO OLICHWBATh BKJIAJ Ka)KJOrO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

IOpOSBIATE MOTHUBALMIO K Oyaymed 1npodecCHMOHATBbHOM — JEATENbHOCTH 110
CIENUATBEHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHDBIN METO/ ITIO3HAHUS ITPUPO/IbI
1.1 Hayunbrii MeTo MO3HaHUS IPUPOIEI 6 bubmorexa HOK
' Y A PHpOd https://m.edsoo.ru/7f41bf72
Uroro no pazneny 6
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 10 1
nHeMariia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 1
Hunanika 0 https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXpaHEHHUT B MEXAHUKE 10 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
Hroro no pazneny 35

Paznen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJAUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1

3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

Arperatsble cocTosiHUS BelecTBa. da3oBbie

bubmuoreka [JOK

3.3 14
IIEPEXOIbI https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 C) 24
FISKTpICCKOS Hote https://m.edsoo.ru/7f41c97c
4.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 24 BuGmnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
4.3 Toku B pa3nmu4HBIX cpeax 6
Uroro no pazneny 94
Pasznen 5. PUSMUYECKHUI MPAKTUKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Uroro no pazneny 16
PesepBHoe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 170 16
I[MPOT'PAMME
11 KJIACC
KosamnuecTBo yacoB
HaumeHoBaHue pa3/ieioB U TeM w JaeKkTpoHHbIe (HU(POBHIE)
Ne i/ Kourpoabsuble IIpakTnyeckue
NMPOrpamMMblI Bcero 5 odpa3oBaTebHbIE PeCYpPChl
padoTsI

Paznea 1. JIEKTPOANHAMUKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

11 Marsutioe nose 14 https://lesson.academy-
content.myschool.edu.ru/03/11
bubmuorexa [JOK

1.2 1 1

DTEKTPOMATHHTHAS HEIYKIHA 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 27
Paszgea 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK

2.1 Mexameckne Konebarnms 10 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15
https://lesson.academy-
content.myschool.edu.ru/03/11

53 MexaHn4ecKHe U 3JIEKTPOMArHUTHBIE 10 1 bubnnorexka [JOK

' BOJIHBI https://m.edsoo0.ru/7f41c97c
https://lesson.academy-

2.4 (0] 25 1

frria content.myschool.edu.ru/03/11
Wroro mo pazneny 60

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

bubnnorexka [HOK
31 Ocrossr CTO > 1 https://m.edsg).ru/?f41c97c
Hroro no pazneny 5
Pazgen ‘4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynsipHO-BOIHOBOU Tyaliu3m 15 Bubmorexa LIOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.2 dusuka aroma 5

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

43 ®usuKa aTOMHOTO f/1pa U

9JICMCHTAPHBIX YaCTHI]

Hroro mo pazaeny 25

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12

https://lesson.academy-
content.myschool.edu.ru/03/11

Uroro no pazneny 12

Paszen 6. PU3MUYECKHUHN MPAKTUKYM

6.1 Ou3nyecKuil MpakTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOILIEE IOBTOPEHHUE
Cucremarusanus 1 00001eHne
NPEMETHOTO COJIEPYKAHUS U OTTBITa
7.1 NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU 15
u3ydeHun kypca ¢pusuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[MTPOT'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1. I'.4. Mskumes, b. b. byxosues, H.H. Corckuii ®usuka 10 k1. @usuka 10 kiacc.
bazoBelii u yrinyOnenHslii ypoBeHb. Y4ueOHUK. Mocksa. [Ipocsemenne, 2020

2. I'.4. Mskuues, b.b. byxosues, B.M. Hapyrun ®@u3zuka 11 kiacc. ba3zosslii u
yriryOneHHbIH ypoBeHb. Yueonuk. Mocksa. [Ipocsemienue. 2020

3. A.I1. PermkeBuu. COopHUK 33124 1o pusuke. Mocksa, poda, 2005 - 2019 1.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. I".5l. Mskumes, b. b. byxosues, H.H. Corckniit ®un3uka 10 k. Pusnka 10 kmacc.
bazoBblit 1 yriyonenHsiit ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue, 2020

2. T'.4. Msakumes, b.b. byxosues, B.M. Hapyrun ®usuka 11 knacc. bazobiii u

yrIIyOJICHHBI ypoBeHb. YueOHuK. Mocksa. [Ipocsemnienue. 2020



3. A.I1. PermkeBuy. CoopHUK 3ama4 1o ¢pusuke. Mocksa, [poda, 2005 - 2019 1.

4. 10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 kinacc. [Tocobue s
o0meobpazoBarenbHbIX opranu3anuii. Mockga. [Ipocsemienue. 2019

5. 10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 kmacc. [Tocobue mis
0011e00pa3oBaTebHBIX Opranu3anuii. ba3zoBslil u yriryOJIeHHBIH ypoBeHb. MOCKBa.
[Ipocsemenue. 2020

6. COOpHUK TECTOBBIX 3a/IaHUM AJI1 TEMAaTUYECKOTO U UTOrOBOro KoHTpossi. dusuka 10
kinacc. M.: «Murennext-LienTp»

7. CM. Angpromeukut, A.C. CiiyxaeBckuil. ®usuka. « KOHCTpYKTOp» CaMOCTOSATEIbHBIX

1 KOHTPOJIbHBIX paboT. 10 — 11 kiaccer.

IHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6nmoreka [IOK

https://m.edsoo.ru/
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