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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0Opa3oBaTeNbHOM
nporpammel, npeactaBieHHbBIX B GI'OC COO, a Ttakke ¢ yu€rom (QenepanbHOil paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3mke ompenenser 00sA3aTeNbHOE MPEIMETHOE COJEpKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpEJICTaBICHUE O LIENAX, COJEp’KaHuU, oOmel cTpaTerud oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
0o0yJaronmxcs cpecTBaMu yueobHoro npeamera «duznkay Ha yriayOaEHHOM ypOBHE.

N3ydyenne kypca @u3uku yriayOia€HHOTO YpOBHS IIO3BOJIAET pealu30BaTh 3ajadd
npodeccnoHaIbHON OpPHEHTAllUK, HANpaBJIEHO Ha CO3[aHHe YCIOBHM A MPOSBIEHUS CBOMX
MHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCS, KOTOpbIE
HEOOXOIUMBI NI TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusx MpodeccrnoHaTbHOTO
00pa3oBaHUs MO Pa3TMIHBIM (PU3HUKO-TEXHUIECKUM M WHKEHEPHBIM CIEIIHATBbHOCTSIM.

B nporpamme mo ¢usuke ompenensiorcs IUIaHUpYeMble pe3ylbTaThl OCBOEHHUS Kypca
¢bu3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTo10/10THYeCcKO OCHOBOM ISl pa3paboTKU
TpeOOBaHMH K JIMYHOCTHBIM, METANpPEIMETHBIM U INPEJAMETHBIM pe3ylbTaTaM OOydaromuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeaHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (DM3MKM Ha YriayOJEHHOM YpPOBHE, B TOM
qucyie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabOUUX MPOrpaMM.

[Iporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPUYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTABIIET BO3MOXHOCTH JUISI pEIM3aldd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusuka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPHUPO/Ibl, BBICTYIIAsl B KAUECTBE y4EOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpe.
HIkonbHBIH Kypc ¢(uU3MKM — cHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIeXKaT B OCHOBE MPOLIECCOB U ABJICHUN, U3ydaeMbIX
XuMuel, ouonoruelt, ¢guznyeckoit reorpadueil u actpoHomuen. Vcnosap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c¢epe DHEpPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TIOJyYEHHs] HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMHUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydarouierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIH METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIIEe0BaHUI.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (DU3UKHU, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoiui nanpagnennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00Cy AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [lyig ¢pusuku peanuzanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeMCTBYIOIIEro ¢akTopa
yueOHOro mpouecca. [l yrayOGnéHHOTo YpOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO
YUYEHHYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTAJIbHBIE YUYEHHYECKHE ONBITHI MpPU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOXHBI JBa crioco0a peanu3auuu (GU3NYecKoro MpakTukyma. B mepBoM ciiydae MpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO TOCHE MEPBOrO M BTOPOTO IOJIYTOIUN B
KaKJOM M3 3THUX KiaccoB. BTopoil croco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
1abopaTopHbIX paboT, KOTOPBIE MPOBOJATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu sTom
moJ paboTaMu MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE IPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIAaroBoil MHCTPYKLUU.

B nmporpammMe no ¢usrke cuctemMa y4eHHYECKOro IKCIEPUMEHTa, TabopaTopHbIX padoT U
MPaKTUKyMa MpPeCTaBlIeHa eIUHBIM MepeuHeM. BoIOOp TeMaTHKH Ui 3TUX BUAOB YUYCHUUYECKUX
MIPAKTUYECKUX PabOT OCYIECTBISETCS Y4aCTHHUKAMU O0Opa30BaTEIbHOTO IMpoliecca MCXOS U3
OCOOCHHOCTEl MOYPOYHOIO TUIAHUPOBAaHWSA M OCHamleHus KkaOuHeTa ¢usuku. Ilpu sTOoM
obOecrieunBaeTcs OBJaJieHHE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MPSMBIE U KOCBEHHBIC
WU3MEpEeHUs, WCCIIEeOBaHUS 3aBHUCUMOCTEH (DU3MUECKUX BEIUYMH M TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIg pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJENbIO, MO3BOJISAIOUINE MPUMEHATh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfenia Kypca, TaKk U MHTETpUpysd NPUMEHEHHE 3HAaHWM U3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NUYECKUX SBJICHUN M MPOLIECCOB B OKPYXKaIOLIEH KU3HH, TpeOyromue BbIOOpa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JOJDKEH H3y4yaTbCs B YCIOBHUAX IPEIMETHOro KabuHeta. B kaOunere
(bU3UKK JODKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /TS BHITIOTHEHUS YKA3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaKXKe IEMOHCTPAMOHHOE 000pYI0BaHHE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJbHON TOCTATOYHOCTH U 00ecneuyrBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B IIPOrpamMMe 10
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIIMUPUYECKUX U (PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKIX TIPUMEHEHHH.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHUUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuaronuxcsa. Temarnyeckue KOMIUIEKTHI J1aOOpaTOPHOTO OOOpYIOBaHUS JOJDKHBI OBITH
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BaHUHM AHAJOTOBBIX M LU(POBBIX NMpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH HeJIAMM U3y4eHUsS] GU3MKU B 00111eM 00pa30BaHUH ABIISIOTCS:

(dhopMHpoBaHHE UHTEpECA U CTPEMIICHHS O0YJAIOIINXCS K HAYYHOMY U3YUEHUIO MPUPOIbL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHUPOBO33pEHUSI KaK pe3ysibTaTa M3y4yeHUS OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHUE YMEHHH OOBSCHSATH SIBJICHUS C UCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU sl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YEHHIO B 3TOM
HalpaBJICHUN.

JlocTikeHnne 3TUX Lesed oOecrneynBaeTcss pelleHueM CIEAYIOIIMX 3ajad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpuoOpeTeHue CUCTeMbl 3HaHUH 00 OoOWUX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS PAKTHUECKUX PELICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3aja4y, MOJPa3yMEBAIOLIMX CaMOCTOSITENbHOE CO3JaHue (U3NYECKON MOJAeIH, aJeKBaTHOM
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENLY;

OBJIAZICHUE METOJAaMU CaMOCTOSATENBHOTO IUIAHUPOBAHHUS M MPOBEACHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalM3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
MIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JaHHME YCIOBUN JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPUYECKON
NESITEIbHOCTH;



pasBuTHE HHTEpeca K chepaM npodeccuoHAIbHON NeSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOa€HHBIA YpOBEHB) HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Paznes 1. Hayunblii MeTo NO3HAHUS NPUPO/bI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHelii MeToa MO3HaHUS U METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0bl n3MepeHns (GU3NYECKUX BEIHMYUH (AHAJOTOBBIE W IU(PPOBBIE M3MEPUTEIHHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BEITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TENO0, UAcaIbHas )KUIKOCTh, UI€abHBIN ra3, ToueuHblil 3apsaa). ['unoresa. dusnueckuii
3aKOH, TPAHUIIbl €r0 NTPUMEHUMOCTH. Pu3znyeckas Teopusl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, nPaKmuKym.

N3mepenue cuibl TOKa W HAmpsDKEHUST B IENMHM IOCTOSHHOTO TOKa MpHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYHH ITPYU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

Ilepemerienue, ckopocTh (CpelHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHON TOYKH, UX NMPOEKLIUHU HA OCH CHCTEMbI KOOpAuHAT. CII0’KEHHE NEePEMEILECHUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOIMHENHOE JBIKEHHUE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IYTH MaTepUalbHOW TOUKU OT BPEMEHH U UX TpapUKH.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPANHAT, CKOPOCTU U YCKOPEHMsI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

KpuBonunelinoe nBukeHue. J[BUKEHUE MaTEpUAIbHON TOUKH 110 OKPYKHOCTHU. YTJIOBas U
nuHeWHas ckopocTh. [lepnon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHI€HIHAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHudyeckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeaul, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanyst npeenbHoro nepexoaa U N3MepeHre MTHOBEHHON CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUSI C LIEIbIO OIIPEIETICHHUSI MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHus TMpH MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3ydenue nBuxeHUs Tena, OpOLIEHHOTO rOpu30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIIbHOCTBIO TOJIETA U HAYAJIbHOM CKOPOCTHIO Tea.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH Tepuojia OOpalieHHs] KOHHYECKOro MasTHHUKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIMI Cynepno3uiy CHll.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HeloTOHA 119 MaTepUaibHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacChI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHl M OT reorpauueckoil MmUpoThl. JIBMKeHHe HEeOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBXyIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHHS M CUIa TPEHHS IIOKOS.
Kosddunuent tpenus. Cuna conpoTHBIIEHUS NPU ABMKEHUU Tella B JKMJIKOCTH HIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

JaBnenue. ['unpocrarnueckoe nasnenue. Cuiia Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: MOIIIUIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLHMATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITIOKEHHBIX K T€Ny CHJI C IPOU3BEACHUEM MaCChl TeJla
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena nmpu yckopeHHOM MOABEME U MaJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THUMOTE3BI O HE3aBUCHUMOCTH BpPEMEHU JABWKEHHUS OpycKa MO HAKJIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Uepe3 JErkui OJIoK.

N3mepenue kordduirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWXKEHHS Opycka TI0 HAKJIOHHOM TUIOCKOCTH C  TE€PEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc maTepuallbHOM TOYKH, CUCTEMbl MaTepHalIbHbIX TOueK. LleHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [IpencraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHumaneHble ¥ HEMOTEHLIMAIbHBIE cUibl. [loTeHununanbHas sHeprusi. [loTeHnuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Telda B OJHOPOJIHOM



rpaBuUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH U BHE I1apa). Bropast kocmuueckast CKopocTb. TpeTbst KocMHUYecKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHymiM i WACAIBHOM MKUJKOCTH Kak CIEICTBUE 3aKOHA COXPAHCHUS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUITBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpaleHns KMHETUYECKOM M NOTEHIHMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuolt, npaKmuxKym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIECITTH DJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBHM.

N3Mepenne KUHETUYECKOW YHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/JasipHasi pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe amkeHue. XapakTep ABIKEHHUS U B3aUMOJEHCTBUS
YyacTull BenlecTBa. MoJiesin CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. Temmepatypa u crocoObl e€ u3mepenus. lllkama Temmneparyp
Llenbcus.

Mogenp uaeanbHOr0 raza B MOJIEKYJISPHO-KMHETUYECKOW TEOpHUM: 4YacTHIbl Tas3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTrona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJMYEeCTBOM BermlecTBa. [ paduueckoe mpeacraBieHrue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHEM U CpeJHEH KWHETUYECKOM HSHEeprued MNoCTynaTelbHOTO
TEIJIOBOTO JIBIKEHHUST MOJIEKYT UAeaJbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KMHETUYECKOI TEOpUU UACATBHOIO ra3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOU 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHuueckue ycTpoilcTBA M TEXHOJOIMUECKHE IIPOLECCHI: TEPMOMETP, OapoMerp,
IIOJIy4eHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIl BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoposuk ¢ 3amuceio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Huddysus xuarocreit.

Monens onbita LlTepHa.

[IpuTsirkeHne MOJIEKYIL.

Mogenu KpUCTAITMYECKUX PEIIETOK.

Habmronenue u riccnenoBaHne U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyeHne wn30TepMHUECKOrO Iporecca (pPeKOMEHIOBAHO MCHOJIb30BaHUE LHU(PPOBOI
nabopaTopun).

N3ydenune n30XopHOTO Mpoiecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmogunamuueckas  (TJZ])  cucrema. 3ajaHue  BHEIIHUX  YCJIOBUW  JUIS
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEAHHE 3HAUYEHUs BEJIUYMH, OMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmonHamMuku. CaMOIIPOU3BOJIbHAS PEIAKCALMS TEPMOIUHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrO rasa B TEPMOJAMHAMUKE — CHCTEMAa YpPaBHEHMIl: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpalusi YacTUll, BBICOKME TemIeparypbl. Bripaxenue s
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UIEAIIBHOIO ra3a.

KBasucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruH TepMOJAMHAMUYECKOM
cucTteMbl 6e3 coBepieHus padoThl. KoHBEKIuS, TEIIONPOBOIHOCTD, U3Iy4YCHHUE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelleCTBA. YpaBHeHUE Maiiepa. YaenbHas TeIuloTa CropaHus TomuMBa. Pacyér kosmuectBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[lepBrIif 3ak0OH TepMoaAWHAMUKU. BHyTpeHHsst sHeprus. KonmudecTBo TemnoTel U paboTta
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOLECCOB: YEpe3 3a/JlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TeMmepaTypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT Oojiee XOJNOJHOTO Telda K Oonee Harpetromy 6e3 kommencauuu (Kmaysmyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [Hukn Kapno.

DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCcTpOMCTBAa U TEXHOJOTHYECKUE MPOIIECCHI: XOJOAWIBHUK, KOHIUIIMOHED,
TU3ENbHBIA 1M KapOIOpaTOpHBIA JIBUTaTeld, NapoBas TypOMHA, TOJYy4YE€HHUE CBEPXHUZKUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3aus OMOOPTraHUYECKOTO TOTUIMBA JJI BBIPAOOTKH «TEIIJIOBOM» U AJIEKTPOIHEPT UH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnbroTepHbie MOJI€HM TETIOBBIX JBUTATENCH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHOM TEMI0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBHS M TEMIIEPATypPhI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcaus. Vicnmapenwe wu KumeHue. YenpHas TeIUioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Tapbhl. KadecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTyphbl KUIIEHUSI OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammmyeckue u amopgHbie Terna. AHU30TPOTIHS CBOMCTB KPUCTAILIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmarnuu tBEpHOTO Tena. Pactsokenue m cxarume. Cosur. Moayns FOnra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacmMpeHHue KUIAKOCTEH M TBEPABIX Tel, 00bEMHOE M JUHEHHOE pacIIupeHUe.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpruu B (Pa30BBIX EPEX0aaX.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOocTHOE HaTsDKeHHME. KOoah(UIIMEHT MOBEPXHOCTHOTO HaTshKeHUs. KamumispHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckre YCTpPOMCTBA M TEXHOJOTMYECKHME MPOLIECCHI: KUAKUE KPUCTAILIbI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHMXKEHHOM J1aBJICHUH.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.



OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBieHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenune abCcoOTHON BIaKHOCTH BO3/lyXa M OLIEHKA MAcChl IapoOB B MOMEIIEHUU.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Paszpnesa 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOTHWKM, IUAIIEKTPUKH M MOJIYIPOBOJHHUKH. DJIEMEHTAPHBIN DSJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

Hamnpspxkéaaocts  anektpuyeckoro mojist. [IpoOHbId 3apsn. JluHuM  HanpsHKEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHUManbHOCTh ANEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh MOTEHUMANIOB U HaIpsDKEHHUE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATUUECKOr0 ToJsA. CBsA3b HANPSHKEHHOCTU MOJISI M Pa3sHOCTH IMOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uIuu JIEKTPUYECKUX MTOJIEH.

[lone toueunoro 3apsima. Ilonme paBHOMepHO 3apspkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo o0bEmy miapa. Ilonme paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUIOCKOCTH.
Kaprtunbl nuHMi HanpsHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsI/I0B.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM M0JI€e. J{u3neKkTpuieckas MpoOHUIIaeMOCTh BEIIECTBA.

Konpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTpOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapannensHoe  coenuHeHue  KoHAeHcaropoB.  [locnenoBarenbHOE — coelMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKeHME 3apsyKEHHON YacTULIBI B OJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHUE AJIEKTPONIPUOOPOB, KOHAEHCATOPLI, reHepartop Ban ne
I'paada.

Jemoncmpayuu.



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MO0JIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUUECKOM IIOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpolCcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpallieHust SHEPTUU 3apsDKEHHOTO KOHJIEHCATOPa B SHEPTHIO U3ITY4ECHHUS
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus TokKa B IIEMH, COJIepKalieil KOHIeHCcaTop.

Pacnipenennenne pa3sHOCTM MOTEHUHUANIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannslil 31eKmpudecKuii mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hamnpsoxenne U u DJ1C &.

3akon OMa Jyis yyacTKa LEeTH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MIPOBOJHUKA OT €ro JUIMHbBl W IUIOIIAAX TMOINEPEYHOrO0 CEUYEHUsS. Y IEIbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapayieIbHOE, CMEIIAHHOE COEOUHEHUE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIESIEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBICHUE MCTOYHMKA Toka. 3akoH Oma g TOJHOM
(3aMKHYTOM) 2NeKTprUecKoi 1enu. MoIHOCTh HCTOYHNKA ToKa. KopoTkoe 3aMbIkaHUe.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: aMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK FINEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAIPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHHUS JJs PE3UCTOPa, JIAMIIbI
HaKaJIUBaHUs U CBETOAHO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

UccnegoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBICHHUS TP  TOCTOSIHHOM
HaIPsKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3aMblkaHUE TaJIbBAHUYECKOTO RJIEMEHTA M OLlEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu D/]C rajibBaHUUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCUMOCTh  CONPOTHBIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHass U MPUMECHas MPOBOJAUMOCTb MOIYIPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAs AUCCOUMUALMSA. DJIEKTPOJIHU3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TIa30opa3psaHble JIAMIIbI,
AJIEKTPOHHO-JTy4eBasi TPyOKa, MOJIYHNPOBOAHHUKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP, (HOTOAUOI,
CBETOJMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBbIIUIABKA AQIOMUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3/yXa.

CpaBHEHME TPOBOJIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX MPUOOPOB W KOMIBIOTEPHBIX JaTUYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH W3MepeHud  Qu3myecknx BenwuunH. OIleHKa TpaHUIl
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazznenax «Y4eHUUeCKUi 3KCIIepUMEHT, JabopaTopHble paboThl, TPAKTUKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mestcnpeomemnvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, IUPpoBas 1abopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU Mpupoae, 1uddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNMYECKOT0 TOIJIUBA JJISI BBIPAaOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKHE SBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, KUJIKOCTEH U
ra3oB, JKHUJKHE KpHUCTAJUIbI, OJJEKTPUYECKUE CBOMCTBA METaUIOB, 3JEKTPOJIUTHYECKAs
JMCCOLIMAIls, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUM TOJY4YEeHHUS COBPEMEHHBIX MaTepHajlioB, B TOM 4YHCIIE
HAaHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 4. Maznummnoe nosne.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
Bekrop marauTtHOM nHAyKUud. [IpuHIMO Cyniepno3uuyy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
WHIYKIUU.

MarautHoe Tojie TPOBOJAHHMKA C TOKOM (MIPSIMOTO MPOBOJHUKA, KATYIIKH M KPYTOBOTO
BUTKa). OnbIT DpcTena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOJYJb. JIBWKEHUE 3apsKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel JlopeHra.

MarnuTHoe noJie B Beuectse. @eppoMarHeTHKy, napa- U 1uaMarHeTUKH.



TexHuueckre yCTpPOWCTBA U TEXHOJOTHYECKUE MPOIECChl: MPUMEHEHHE TMOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, YCKOpUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MMOCTOSTHHBIX MAarHUTOB.

Kaprtuna nuHM MarHUTHOM WHAYKUMUA TOJS JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIMNO efCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne BANeKTpOMAarHUTHOW WMHAYKIWU. [ToTok BekTOopa mMarHuTHOW MHAYKIMHU. D1C
WHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOM uHaykuuu Papaned. BuxpeBoe snekTpuyeckoe TMoJie.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika HMHAIYKTMBHOCTM B LENU IOCTOSHHOTO TOKa. SBieHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOWU/I, 3alIUTa OT IEKTPU3ALNUH TEJ IPU JIBHKEHUH B MAarHUTHOM I10J1€ 3E€MJIH.

Hemoncmpauuu.

Habmronenue siBjaeHMs 3J€KTPOMArHUTHOW MHYKIIHH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeAHOM) TpyOe.

SIBneHue caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMU OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Onpenenenre UHIYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
DHepreTuyeckoe OmnucaHue (3aKOH  COXPAaHEHUs  MEXaHW4ecKoW osHepruu). BbwiBojg
JMHAMUYECKOTO ONHMCAaHUS TapMOHWYECKMX KOJeOaHWd M3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Amruutyna u ¢asza konedbanuil. CBsi3b aMIUIUTYABl KOJICOAHWW HMCXOJHOW BEJIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u wactoTa kosebanuii. [leprnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsitTne o 3aryxatomux KojeOaHusix. BboiHykneHHble KojeOaHus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHust Ha BUJ pe30HAHCHOM KPUBOW. ABTOKOJIEOaHMUS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3amuch Kone0aTeabHOr0 ABIKEHHUSL.

Habmronenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi W 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHUl Tpy3a HA MAacCUBHOM IMpPYXHHE C LeNbio (OPMHUPOBAHUS
Mpe/icTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydeHnue 3aKOHOB ABUKEHUS TeJa B X0J1e KoJIeOaHH Ha yIIPYroM MoJBece.

N3yuenue nBUKEHNS HUTSIHOIO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMIMX KOJIeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATHHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYION CHIIBI TOKA B KOJI€0aTEIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHuTHble KoyieOaHWs. BBIHYXIEHHBIE DIEKTPOMArHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA M HAMPsHKEHUS IPU pa3TuvHON (hopMe 3aBUCIMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougabHbIA IEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOp M KaTylllKa UHIYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbubiilt Tpancdopmatop. [IponsBoacTBo, mepegaya u MOTpeOICHUE IIEKTPUUYECKON
SHEPIuH.



DKOJIOTHYECKUE PUCKH TPU MPOU3BOJACTBE 3IEKTPO’HEepruu. KynbTypa HCIOIB30BAHUS
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, JIMHUU AJIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 37eKTpOMarHuTHOTO reHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH MIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYeTpoicTBO M MPUHIIUI IeHCTBUSI TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbIE 60JIHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [lepnon, ckopocTh pacnpocTpaHeHus U UIMHA BOJHBL. CBOMCTBA MEXaHWYECKHX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

ONEKTPOMAarHUTHbIE BOJIHBL. YCJIOBHUS M3JIY4YEHHsS JJIEKTPOMATHUTHBIX BOJH. B3anmuas
OpHUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaXEHWE, MPEIOMIICHUE, TMOJISpU3aLNS,
uHTephepeHIus u qudpakims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIBI paguoCcBs3u U TeneBuAeHUs. Paguonokanus.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckre yCTpOWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUAarHOCTUKA B TEXHUKE U MEJULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TIOTIEPEYHBIX U MPOI0JIbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue nnatepdepeHnnu u AuGpakiui MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.



CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBS3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Judpakius, aHTephepeHITHSL.

O6napyxeHue nH(ppakpacHOTro U yIbTPadUOIECTOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsmonuHelHOE pacnpoCcTpaHEeHUE CBeTa B OJHOPOJHOM cpene. Jlyd cera. ToueuyHsblit
HCTOYHHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune HM300pa)k€HUIl B IUIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomnienne cBeta. 3akoOHBI TpeJoOMJICHHS cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomieHusi. OTHOCUTENBbHBIM MoOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJH IMPHU MEPEX0Jie MOHOXPOMAaTHYECKOIO CBETa 4epe3 TpaHully pasfelna
JIBYX OMTUYECKUX CPE]I.

Xonx myueii B nmpusme. Jucnepcus csera. CioxHbIi coctaB Oenoro ceeta. L[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparonue u paccewBaroiye JHH3bL. ToHKas JnuH3a. DOKyCHOE pacCcTOsHUE U
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ FTeOMETPUH U OTHOCUTENLHOTO MOKa3aTessi IpeIoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jiyda, OpOIIEeANIEero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOUM OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. [udpaknuonnas pemérka. YcinoBue HaOMIOACHHS TIIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckre yCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToamnmapar, MHKPOCKON, MPOEKIIMOHHBIA ammapar, NPOCBETICHHE OMNTHUKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabnroneHue nmoaHOro BHYTpEHHEr o OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX MTYYKOB Yepe3 MIIOCKONAPAUIENIbHYIO IJIACTUHY U NIPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.



Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIEKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusanuu cBera.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

HccnenoBanue 3aBHCUMOCTH (POKYCHOTO PACCTOSHUS OT BEIIECTBA (Ha MPUMEPE KUIKHX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cucTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHnn 1 Noaspu3aiiy CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nntepdepeHIinm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHUs CBETOIMO/1a TPU MOMOIIH TU(PAKIIUOHHON PEerIETKH.

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHn
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeobOpazoBanust  JlopeHma.  YcioBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € SJHEPTHEH U UMITYJIbCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPrus MoKosl.

Texuuueckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa U PHEPTHHM PENATUBUCTCKUX 4acThll (o QortorpadusiM TpexkoB
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-601no0860ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otosdpdext. Onbrthl A. I'. CroneroBa. 3akonsl poTorpdexra. YpaBHeHue DiHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.



BoisHoBBIE cBOicTBa "actul. Bosnbl ne bpoiur. [[nuna BosHBI ne bpoinsg u pasmepsl
o0nacTH  JOKaNM3alMK  ABIDKYyHIeHcs  vacTUibl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzendepra.

TexHuueckne yCTpOHCTBa M TEXHOJOTUYECKHE IMPOIECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccnenoBanus GoTodrddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOHO]] OT HAPSKEHHUSI.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[loctynatel bopa. U3nydyenue u morjouieHue (GOTOHOB MPHU MEpPeXoje aroMa C OJHOIrO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYXIECHHOE U3JTydyeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

VYCTpoiCTBO U 1eCTBUE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HaGnronenue nuHeH4YaToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOTO BOAOPOJia U U3MEPEHUE NMOCTOSHHOU
PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEeHMAPHLIX YACHUY,.

Hyxnonnas monens snpa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO sijipa.
H3oTomsl.

PannoakTuBHOCTE. Anba-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN Oeta-pacnan. ['amma-
U3IIy4YEeHHE.

3aKOH paJuOaKTUBHOIO pacnaaa. PamumoakTuBHble H30TONBI B mpupone. CBoiicTBa
HMOHU3HUPYIOUIETO U3JIydeHMs. BiausiHue paiuoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBEeHHbIN
¢dbon m3nyuenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. AnepHbie cumbl. Jledekt mMacchl sapa.

SAnepusie peakuuu. J[lenenne wu cuHTe3 snep. SAnxepHble peakTopbl. IIpoGremsr
YIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl pPAa3BUTUS  SACPHOMU
SHEPreTHUKHU.

Meroapbl perucTpaluy U UCCIeI0BaHUs JJIEMEHTAPHBIX YaCTHII.



@yH1aMEHTAIIbHBIE B3auMOJACUCTBUA. bapnoHbl, Me30HBI U nenToHbl. lIpencrasienue o
CrannapTtHoit Mosienu. KBapk-riatooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKHE MPOIECCHI: TO3UMETp, kamepa BuibcoHa,
SIIEPHBIM  peaKkTop, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MarHUTHO-pE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusm).

HccnenoBanue paguoakTUBHOIO (hoHA C UCIIOJIB30BAHUEM JJO3UMETPA.

N3yuenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHOMuHU. [IpUMEHUMOCTh 3aKOHOB (UBUKU JJs1 OOBSCHEHUS TPHUPOABI KOCMUYECKHUX
00BEKTOB.

Metonpl acTpOHOMHYECKHUX HccienoBaHuil. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIbI,
PaZvoTENECKOIIbl, BHEATMOC(EpHask aCTPOHOMHUS.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

Conneynas cucrema.

Counie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CoJiHIa U 3BE3]1.

3BE31bl, HMX OCHOBHBIE XApPAKTEPUCTUKHU. JlMarpamma «CHEKTPAJIbHBIM KJjIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  TMOCJIEAOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE
MPEACTABIECHUS O MPOUCXOKIACHUH U 3BOIIOIMH COJIHIIA U 3BE311. DTarlbl )KU3HU 3BE3 .

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopust
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoit. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus.

Habmonenuss 3B€3nHOTO Heba  HEBOOPYKEHHBIM  TJ1a30M € HCIOJIb30BAHHEM
KOMITBPIOTEPHBIX ~MPUIOKEHUH [UIsI ONpeJeNieHUsl TOJOKEeHUsT HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl u3Mepenust (U3MUECKUX BEIMYUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX
WU3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHUH, WCCIEIOBAaHUM 3aBUCHUMOCTEH (PU3HUECKUX
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BBIOOP M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O06o0Omenne W  cUCTeMaTH3alusl COoJepX.aHWsl  pas3lenoB kypca «MexaHukay,
«MoumnekynspHas ¢U3MKa U TEPMOIUHAMHUKA», «IIEKTpoauHamMuKay, «KoneOaHUS U BOJHBIY,



«OCHOBBI CIEIMATFHONH TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmukay, «IEeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp Qu3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOW cdepax IesATETbHOCTH 4YelOBeKa, poJib M MeCcTo (UM3MKM M acTPOHOMHH B
COBPEMEHHOM HAy4HOM KapTMHE MMHpA, 3HAYEHUE ONIMCATEIIBHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHATEIHOW U MTPOTHOCTHYECKON (DYHKIMH (PU3HUECKON TEOPHH, POJIb (PU3NUECKON TEOPUHU
B ()OPMHUPOBAHUU TMPEACTABICHUN O (QU3MYCCKON KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUIA O MPUPO/IE.

MexnpeamerHble CBSI3H.

Nzyuenne kypca ¢usuku yrayOonéHHOro ypoBHs B 11 Kitacce OCyImIEeCTBISIETCS ¢ yIETOM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBsI3€l C KypcamMH MaTeMaThKH, OWOJIOTUH, XHUMHUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle NOHAMUA,C6A3AHHDBIE C UYUEHUEM MEMO006 HAYUHO20 NO3HAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
SKCIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHNN, U3MEPUTEIIbHBIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BeKTophl M HX
MPOEKIIMM Ha OCHU KOOPJUHAT, CIIOKEHHE BEKTOPOB. [Ipon3BOAHBIE AJIEMEHTAapHBIX (PYHKLIHH.
[Ipu3naku nmomo6us TpeyroabHUKOB, OIPEeIeHNe TUIOMIaIU TUIOCKUX (puryp u oobéma te.

Buonozua: snexktpuueckue SIBICHHUS B KUBOW TNpUPOJE, KoJieOaTeIbHbIE NBWKEHUS B
KUBOW  TNpPUpPOJE,  DKOJIOTMYECKHME  PUCKM  INPU  IPOM3BOJICTBE  DIIEKTPOIHEPIuUH,
JIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYXKalolled Cpeabl, yIbTPa3BYKOBas JHMAarHOCTHKAa B
MEIULMHE, ONITUYECKUE SIBJICHUS B )KUBOM IPUPOJIE.

Xumusn: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIIIMUECKON PEIETKH, CIIEKTPAJIbHBIN aHAJIN3.

TI'eocpaghua: marnuTHble Motoca 3eMIM, 3aJI€KU MarHUTHBIX PyH, GoTochEMKa 3eMHON
IIOBEPXHOCTH, cericmorpad.

Texnonozusa: NpUMEHEHHE NOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOBUTATEIb
SlkoOu, reHepaTop MEPEMEHHOIO TOKA, HWHAYKIHOHHAs Ieuyb, JHMHUU OSIIEKTpolnepeaad,
AJIEKTPOJBUraTellb, pajnap, paaUONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
yIBTPa3ByKOBasi JWArHOCTHKAa B TEXHUKE, INPOEKLIUOHHBIM amnmapar, BOJIOKOHHAs ONTHKa,
CoJIHeyHas 6arapesi, CIyTHUKOBbIE IPUEMHUKH, sICpHAsi SHEPTeTUKA U 3KOJIOTMUECKUE acTIEeKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPakKIaHCKOT0 BOCTIMTAHUS:

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHU3aIlNN;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® [IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTHXKEHHUSM POCCHHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHMBAaTh CUTYallMIO M TPUHUMAaThb OCO3HAHHBIE  pEIeHUs,
OpUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBbI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOYash O3CTETUKY HAy4YHOTO TBOPUYECTBA,

MIPUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam MpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccru U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (Gpusmku
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® I[JIaHUPOBAaHWE M OCYIIECTBICHUE JCUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘leﬁﬂble JecTBUSA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHUBOpPEUMs] B pacCMaTpUBaeMbIX (PU3UUECKHUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIEHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEISIM,
OIICHUBATh PUCKH MOCIIEACTBUN NESTEILHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHU U METOIaMH (DU3HUECKOM
HAYKH;

BJIQJICTh HABBIKAMH y4YCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIICHUs 3a1a4d (PU3NYCCKOro COACpKAHHUS, NPHUMEHECHUIO pa3IUYHBIX
METO/IOB MO3HAHMS;

BIIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHHUIO HOBOTO 3HAHHSI, €0 MHTEPIPETAI|H,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUAX, B TOM YHCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISIT NIPHUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyaJIM3HpPOBATh 3a/iady, BBIIBUTATh
TUMoTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yYTBEPXACHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYECHHBIE B XOJ€ pEIIeHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEACSITENLHOCTH;
yMeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJy4eHUS HHGOpManuu (U3NUYECKOTO COJEpXKAHUIA U3
HUCTOYHUKOB pa3HbIX THUIOB, CAaMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CPEJICTBA MH(MOPMALMOHHBIX W KOMMYHUKALlMOHHBIX TEXHOJIOTUH B
pelieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUECKUX HOPM, HOPM HMH(POPMAIMOHHOMN
0e30I1aCHOCTH;

co3ZaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B pa3iIMyYHBIX (opmarax c Y4€ToMm
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIECTBJISITh OOIIEHNE Ha YPOKaxX (DU3UKHU U BO BHE-YPOUHOU IEATEITLHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U WHINBUYaTbHON pabOTHI;
BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JNEUCTBUA TIO €€ JTOCTHMKEHUIO: COCTABJISATH IUIAH ACHCTBUM, paclpelesiTh POJU C
y4€TOM MHEHHHM YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATH UJCH C MO3UIIMK HOBU3HBI, OPUTMHAILHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE MOBEJCHHWE B PA3IMUYHBIX CUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO OCYILIECTBIISITh TO3HABATENbHYIO AEATEIBHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl C YyUETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 0OnmacTu (Qpu3uKu,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B JCATCIBHOCTh, OUCHHUBATDH
COOTBCTCTBUC PE3YJILTATOB LECIISAM;

BJIAJICTh HAaBBIKAMH I[O3HABATEIBHON peQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOIB30BaTh MPUEMBI peICKCHH ISl OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIBHOCTH;
MIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI IO (1)I/I3I/IK6 JJIA
YPOBHS CpeHEero o0mero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIIEHCTBYETCS IMOIIMOHAIBHBIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYIMPOBAHUS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
MOIMOHAIBHBIM U3MEHEHHSM H MPOSIBISATH THOKOCTB, OBITH OTKPHITBIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
OTITUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOMX BO3MOKHOCTEH;
SMITATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKUBAHHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTpPAaMBaTh OTHOLICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

I[NPEJAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaTbl Ha YriayOJEHHOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

[IOHUMAaTh poOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3THYECKOU cepax AeaTeNbHOCTH YelIO0BEKa, pojib U MECTO (pU3MKU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENIbHOM,
cHUCTEeMaTU3UPYIOLIel, OOBSICHUTENBHOW M MpPOTHOCTHYECKOM (yHKIMH (uznyeckon
TEOPUH — MEXAHWKH, MOJEKYISIPHON (U3MKH M TEpPMOJAWHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MHPA;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(s1BIIEHUI): MHEpLUANbHAs CUCTEMa OTCUYETA, aOCOMIOTHO TBEPOE TENI0, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHWXKEHHE, CBOOOJHOE TMajeHue, aOCOJIIOTHO ympyras
nedopmarusi, abCONIOTHO YINpPYroe U aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH



rasza, *HUIKOCTH M TBEPAOTO (KPUCTALUTMYECKOTO) Tesa, MIACAIbHBIM Ta3, TOUYCYHBIN
3apsl, OHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath ycioBHs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MOHUMATh BceOOHmUI XapakTep (QYyHAAMEHTAIBHBIX 3aKOHOB W OrPAHHMYEHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHMYECKHE TMPOIECChl U SBJICHHS, MCIOIB3YS
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBUOKCHUS, (POPMYIIBI KMHEMATUKHA PaBHOYCKOPEHHOTO JBIDKCHUS, MPeoOpa3oBaHUS
lanunes s CKOpOCTM W NepeMelleHMs, 3akoHbl  HprOTOHA, NpUHUMIT
OTHOCUTENbHOCTH ['anuies, 3aKOH BCEMHUPHOIO TATOTEHHUS, 3aKOHBI COXPaHEHHUS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHUYECKOW OHEPTrHH, YCJIOBHUS paBHOBECHS TBEPAOTO Tena), TPH ITOM
HCMOJIb30BATh ~ MAaT€MaTUYECKOE€  BBIPAKEHUWE  3aKOHOB, YKa3blBaTh  YCJIOBHS
MIPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpazoBaHuii ["anuiies, BTOPOro U TPEThEro
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS;

aQHAIM3UPOBATh U OOBSACHSATH TEIJIOBBIE MPOIECCHI U SBJICHHS, WUCIIOIB3Yysl OCHOBHBIC
nonoxkeHnss MKT u 3akoHbl MOJEKyAspHOW (UMK M TEPMOJIUHAMHUKHU (CBSI3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpaluMel ero MOJIEKyJ, CBA3b TEMIEpaTypsl BeEIIeCTBA CO CpPEIHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWIKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJCaNbHOTO Ta3a C KOHIEHTpAaUWEeW MOJEKYyJ M €ro TeMIIepaTypoil, ypaBHEHUE
MenneneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
SHEPrud B TEIUIOBBIX MpoIleccax), MpPH OSTOM HCIOJIB30BaTh MaTeMaTHUECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH YpaBHEHHs MeHJeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUYECKOIO 3apsija,
3akoH  KynoHa, NOTEHUMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHIIMI
CYIIEPIIO3UIUHU JJIEKTPUUECKHUX IOJIEH, MPU TOM YKa3blBasi yCIOBUsI IPUMEHHUMOCTHU
3akoHa KynoHa, a Takke NpaKTUYECKH Ba)XKHbIE COOTHOIIEHMS: 3akOHbI Oma i
ydacTKa Lenu U Ul 3aMKHYTOM 3JIEKTpUUYECKOM 1enu, 3akoH /bxoyns—Jlenua, npaBuina
Kupxroda, 3axonsr @apajest a1 3IeKTPOIu3a);

OTHCHIBATh (PU3MUECKUE MPOLIECCHl U SBICHHUS, UCIIONb3Ysl BEIUYHHBI: IEPEMEIICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, IaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSIKECTH, CHJIa YINPYrOCTH, CHIIA
TPEHMUsI, MOIITHOCTh, YHEPTHs B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ynpyrou pgepopmanuu MPYKHHBI, KOJIUYECTBO TEIUIOTHI, aOCOOTHAsS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HIEAbHOTO Ta3a, OTHOCUTENbHAs BIAXXHOCTh BO3IyXa,
KIIJl wmneanbHOro TEIJIOBOTO JBUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
JJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTh IOJISI TOYEYHOIO 3apsa WIM 3apsyKEHHOIO
apa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHUMAI IEKTPOCTATHYECKOIO MOJISI, pa3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CWJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
ANEKTPUYECKasi €MKOCTh IUIOCKOTO KOHAEHCATOPa, CONPOTHUBIIEHUE y4acTKa LENU C



[IOCJIEOBATENbHBIM ¥ [ApPAJUICIbHBIM  COEJIMHEHUEM  pPE3UCTOPOB,  SHEPrus
JIEKTPUYECKOTO MOJIsl KOHJIEHCATOPa;

OOBSICHATE OCOOCHHOCTH MPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
JIBUKEHHE, TEIUIOBOE JBW)KEHHE YacCTHL] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHUE, nu(dy3usi, UCIapeHue, KUTIEHNEe U KOHJSHCAIs, IJIaBJICHUE
U KpUCTAUIM3allMs, HANpPaBICHHOCTb  TEIUIONEpENaud,  dSJIEKTpU3alus  Tell,
SKBUIIOTEHIIMAIBHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIHMUMHBI OT JPYrou c
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCHpPOBATh PE3YNbTATHl MOJYYCHHON 3aBHCUMOCTH (DM3MYECKHX BEIMYUH B BHJIE
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ysibTaTaM UCCIIEOBaHMS;

MPOBOJIUTh KOCBEHHBIC WU3MEpPEHUs (PU3UYECKUX BEIWYUH, MPU ITOM BHIOMPATH
ONTUMAJBHBIA METOJ H3MEPEHHs, OLEHHUBAaTh aOCOIIOTHbIE U OTHOCHUTEJIbHbBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4YE€HHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ] O CTaTyCe MPEASI0KEHHON TUIIOTE3HI;
coOnroaaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIepUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHWCTB U J1TaOOPaTOPHOTO
000pyI0BaHHS;

pemaTrh pacu€THbIE 3a7adyd C SBHO 3aJaHHONW M HESIBHO 3a/JIaHHOW (HU3UYECKOM
MOJIENbIO: HAa OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3MUECKOU
MOJeNM, OTBeyarole TpeOoBaHUSAM 3a7aud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM U TMOCTylaThl (U3NYECKUX TEOpPUMl MPH  HCIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3a7ad, MNPOBOAUTH pPacdy€Tbl HAa OCHOBAHUU
MMEIOIINXCA JIaHHBIX, aHaJU3UpOBAaTh PE3YJAbTAThl U KOPPEKTHUPOBATH METO/BI
peuieHus ¢ y4éToM MOJIyYE€HHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIole IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHWM W3 JIPYTHX HPEeIMETOB €CTEeCTBEHHO-
Hay4HOr0 UHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCyKJIEHHUW C ONOpON Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUS ISl 0OBSICHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UpPOBAaTh M  OILIGHWBATh TIOCJTEACTBUA OBITOBOM M  TPOU3BOICTBEHHOMN
NEeSITeIHHOCTH YEeNOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TMpOLlIeCCaMH, C TMO3UIUI
9KOJIOTMYECKON 0e30macHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJIOTUH JUIs JadbHEHIero pa3BUTHsI YeJT0BEYECKOTO O0IIECTBa;

MPUMEHSATH pa3iIHyuHble CIOcOOBl paboThl ¢ MH(opMalen (U3NYECKOTO CoaepKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TPU ITOM



UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W NpPEAbABICHHUS Yy4eOHOW M HAyYHO-TIOMYJISIPHOM HMH(OpMAaLUH,
CTPYKTYpUPOBAaHUS W HMHTEPIPETalud WHGPOPMALUHU, MOJYYEHHOW U3 PazIMUHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHHWM, TaKk U Ha OCHOBE aHau3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh OpPraHU3AllMOHHBIE M II03HABATEJbHBIE YMEHUS CaMOCTOSTEIBHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3JIMYHBIX COLMAJIbHBIX POJIEH, MIaHUPOBAThH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXXJOrO M3 YYaCTHUKOB TPYIIIbI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBJIATh MOTHMBAallMIO K Oyaymed mnpoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTAM (PU3UKO-TEXHHUECKOTO TIPO(UIIsL.

K koniy obyuenust BI1 knacce npeaMeTHbIE pe3yabTaThl Ha YriayOJIEHHOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh poJib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIHAIBHOU W
THYECKON cepax HesITeNTbHOCTH YelOBEKa, POjb M MECTO (PM3UKH B COBPEMEHHOMU
Hay4yHOM KapTHHE MHpa, pOJib aCTPOHOMHHU B MPAKTUYECKON EATEIHHOCTH YeJI0OBeKa U
JAIbHENIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  ONUCATEIbHOM,
CHUCTEMAaTHU3UPYIONIeH, OOBSICHUTEIBHOH M MPOTHOCTHYECKOW (DYHKIHN (HU3HIECKOI
TEOPUU — IJIEKTPOJAWHAMUKH, CHELUATBHOW TEOPUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢dbusukn, poab Guznyeckor Teopuu B (HOPMUPOBAHHUH TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MecTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O IPUPOJIE;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Tea U MPOLECCOB
(sBAEHMI): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIOaHUs, MaTeMaTU4YECKHM MAasTHUK, WJICANbHBIA MPYKUHHBIN
MasTHUK, TAPMOHUYECKUE BOJHBI, UJCAIbHBIN KOJeOaTeNbHbI KOHTYp, TOHKAS JIMH34,
MO/IEJIEN aToMa, aTOMHOTO siipa U KBAHTOBOW MOJIEJIN CBETA;

paznuyath yciaoBHs (TpaHUIbl, 00JacTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOLUI XapakTep (QYyHAAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH SJICKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl D3JEKTPOAVUHAMUKA M CHEUUAIbHOM TEopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHUs JJIEKTPUUYECKOTO 3apsia, cwiia AMIiiepa, cuila
JlopeHna, 3aKOH DJEKTPOMarHUTHOM MHAyKuuM, mpaBwio Jlenna, cBsasp O/IC
CaMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUUYECKON LIENU CO CKOPOCTBIO M3MEHEHHUS CHIIbI
TOKa, MOCTYJIAThl CHEIHMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITENHHA);
aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIONb3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OiHIITeHHa s (poTorddexTa, mepBblii U BTOPOH
nocTynatel bopa, MpUHIMIT COOTHOIICHUs HeompeaenéHHocTel ['eiseHOepra, 3aKOHbBI
COXPAHEHHUs 3apsI0BOTO M MAacCOBOTO YHCEN U SHEPIUU B SJEPHBIX pEaKLUAX, 3aKOH
PaAMoOaKTUBHOTO pacraja);



OTIMCHIBATH (PU3MYECKHE MPOLECCHl U SIBICHHS, UCIOB3Ysl BETMUNHBI: HAMPSHKEHHOCTD
AJIEKTPUYECKOTO  TOJIA, MOTEHIHAl  AJIEKTPOCTATHUYECKOro  MOJs,  Pa3sHOCTb
MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CHJIAd, MHAYKIMS MarHUTHOTO MOJIs, MarHUTHBIN
MOTOK, cuja Ammepa, HHIYKTUBHOCTb, 3JEKTPOJBIKYILIAS CHJIA CAaMOWHIYKIUH,
SHEPTHs MarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI OKOsI CBOOOIHOM YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3apA[ SIpa, DHEPTHUS CBSI3U SIIIPA;

OOBSICHATE OCOOCHHOCTH TPOTEKaHWS (PU3UYECKUX SIBICHUI: DJIEKTpPOMarHUTHAsS
WHAYKIHSI, CAMOWHAYKIIHSI, PE30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, Gorodnekrpuueckuil dddext (dhotodrddekr), anbda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe saep, (GU3NYEeCKue  MPHHIIUIIBI
CTIEKTPAJILHOTO aHaW3a U paboTHI J1a3epa,

OTIpENIENATh HANpaBJIeHUEe WHAYKIIMA MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTHh M300paK€HHEe, CO3/IaBAEMOE IIJIOCKAM 3€PKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOTIOJIATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TEOPHH W 3aKOHBI JUIS
aHanmM3a W OOBSCHEHHs (PHU3MUECKUX IMPOIECCOB, MPOMCXOAIIAX B 3BE3NAX, B
3BE3HBIX CHUCTEMax, B MEKTaJlaKTHUECKOW Cpesie; JBIKEHHS HEOeCHBIX Tell,
SBOJIIONMH 3BE31 1 BeeneHHOM;

MPOBOJIUTH HCCIICJIOBAHUE 3aBUCUMOCTEH (PU3MUECKMX BEIMYHMH C HCIOJH30BAaHUEM
MPSIMBIX U3MEPEHUH, PH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTATHI
MOJIydCHHOM 3aBHCUMOCTH (PM3MYECKMX BEIMYUH B BHUAE TpadukoB C y4éTom
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWH, JenaTh BBIBOJABI 10  pe3yJibTaTaMm
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (H3UYECKUX BEIUYMH, NpPU OSTOM BBIOMpATh
ONTUMAIILHBIA METOJ] HM3MEPCHHS, OICHUBATh a0CONIOTHBIE M OTHOCHTEJIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTH  OMBITHI [0 TPOBEPKE MPEVIOKECHHONH THUIOTE3bl:  IUIAHHUPOBATh
OKCIIEPUMEHT,  COOMpaTh  DKCIEPHUMEHTAIBHYIO  YCTaHOBKY,  aHaJM3UpPOBATh
MOJIyYCHHBIC PE3yJIBTATHI U JIEATh BBIBOJ O CTATyCE MPEUIOKECHHOW THIIOTE3bI;
OIKCBIBATH METO/IbI MOJYYCHHUSI HAYYHBIX aCTPOHOMHUYECCKUX 3HAHUM;

coOuroaTh MpaBwiia 0€30MaCHOTO TPyAa MPH MPOBEICHUU HUCCICIOBAHUN B PaMKax
y4eOHOTO IKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HUCCIIEOBATEILCKOM W MPOCKTHOM
NESTEIbHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000pyI0BaHNUS;

pemaTh pacy€éTHbIC 3ajJa4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (usmueckoi
MOJICNIBIO: HAa OCHOBAHMHM aHalM3a YCJIOBHS BBIOMpaTh (U3UUECKHE MOJEIH,
OTBeYaroIue TpeOOBaHMSIM 33/1a4H, IPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3MYECKUX TEOPUI IpH WCIOJIb30BAHMHM MAaTEMAaTHUYECKHX METOI0B
pelieHusl 3a1a4, MPOBOJUTH pacu€Thl HA OCHOBAHWUM HMEIONIMXCS — JIAHHBIX,
aHATM3MPOBATh pE3YNbTaThl M KOPPEKTHPOBATh METOJBI PEIICHHS C Y4ETOM
MIOJTYYEHHBIX PE3yNbTaTOB;

penath Ka4eCTBEHHBIC 33a]a4d, TPEeOYIOIUe IPIMEHEHUS 3HAHUH U3 Pa3HBIX Pa3/esioB
Kypca (U3MKH, a TaKkKe MHTErpald 3HAHWH M3 APYTUX NPEAMETOB €CTECTBEHHO-



HAy4YHOI'O LHKJA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY PACCYXKJICHHM C ONOpOM Ha
M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PM3UUECKUE SIBIICHUS;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUSA U OOBSICHEHHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpAa, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIEHUBATh MOCJEJICTBUS OBITOBOM U  NPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKMMHU IpoLeccaMH, C IO3ULUN
9KOJIOTMYECKOM 0€301acHOCTH, IpeJICTaBICHUN 0 panoHaIbHOM
MIPUPOIOIIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKu U
TEXHOJIOT U JUIsl 1allbHEHILIEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBA;

MIPUMEHSTH pa3InyHble CIOCOObI PabOTHI ¢ MH(popMalueil (U3NYECKOro CoepKaHus C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHUH, TpU 3TOM
HCIIOJIb30BATh  COBPEMEHHbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMH  JUIsl  TOHUCKa,
nepepaboOTKU W MpeAbABICHUs Y4eOHONW M HaydHO-TIOMYJISpHONW HHGpOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpPHpeTaluud HHPOpPMALUU, TOJYYEHHONW U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIydYaeMyt0 HH()OpPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, Tak M Ha OCHOBE aHaIu3a
HCTOYHUKA NH(pOpMaLnY;

MPOSIBJIATh OpPraHU3AllMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUsT HOBBIX 3HAHUH B IIPOLECCE BBIINOJHEHHUS IMPOEKTHBIX M y4eOHO-
HCCIIe0BATEIBCKUX padoT;

paboTaTe B IpylIe C HUCIOJHEHHWEM pa3IMuYHBbIX COLMAIBHBIX POJIEH, IIaHUPOBAaTh
pa®oTy TIpymNIbl, PaNUOHAIBHO PpACHpPEAEsATh MAEATENbHOCTh B HECTaHIAPTHBIX
CUTYallUsAX, a/IEKBATHO OLIEHUBATh BKJIAJ Ka)KJJOI'0 U3 YYAaCTHUKOB TPYIIBI B PELICHHUE
paccMaTpuBaeMol poOIIeMbl;

IpOSBIATH MOTHBALMIO K Oyaymedl npodeccHOHalbHOM — AEATENBHOCTH 110
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3zaen 1.HAYUHBIV METO/I] TIO3HAHUS ITPUPO/IbI
bubmmoreka [{OK
1.1 H i
AYFIHBIH METOAL TOSHATIE HPHPOA! 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 6
Pa3znean 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka 10 L https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica 10 https://m.eds00.ru/7f41bf72
N bu6mmoreka [JOK
23 Cratiica TBEpAOTO Tena > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
24 3 10 1
AKOHBL COXPAHCIITL B MEXATIKS https://m.edso0.ru/7f41bf72
Utoro mno pazneny 35
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA
bubmuoreka [JOK
3.1 i 15 1
OCHOBBI MOJIEKYIIIPHOKUHETHUECKON TEOPHUH https://m.edsoo.ru/7fA1b§72
bu6mmoreka [JOK
3.2 T T 20 1
CPMOZNIHAMUEA, T CILIOBKIC MATIHHRT https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnunoreka [JOK



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

MepEeX0 bl https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 49
Pa3znea 4.9JIEKTPOJIUHAMHUKA
bub6mmoreka [{OK
4.1 24
IEKTPHIECKOE HoNe https://m.edsoo.ru/7f41bf72
. . bubnuorexa [JOK
4.2 I1 24
OCTOHEIH STCKTPHACCII TOK https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
43 TR B pasMTHEIX cpefax 6 https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 54
Pa3zaen 5. OPM3UUYECKH MPAKTUKYM
5.1 Du3nIeCcKUil MPaKTUKYM 16 16
Hroro mo pazgeny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



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

11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.9JIEKTPOJIMHAMUKA
11 MarunuTtHoe 1oJie 14 bubmorera [JOK
https://m.edso0.ru/7f41c97c
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 27
Pa3nen 2.KOJIEBAHU S U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa IOK
https://m.edso0.ru/7f41c97c
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmorexa [IOK
https://m.edso0.ru/7f41c97c
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/7f41c97c
2.4 Onruka 25 1
Utoro no pazneny 60
Pa3aen 3.0CHOBBI CHEIIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
bubmuoreka [JOK
31 Octosst CTO ° 1 https://m.edsoo.ru/7f41c97¢c
Wtoro mo pazneny 5

Pa3znen 4 KBAHTOBAS ®U3UKA



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

4.1 KopnyckynspHo-BOJIHOBON Ayalln3m 15
bubmuoreka [JOK
4.2 )
fsHia aroma > https://m.edsoo.ru/7f41a4a6
43 ®u3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' JACTHII https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 25

Paznea 5.9JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DNIEeMEHTHI aCTPOHOMHUU U aCTPO(PHU3UKH 12 Et?rfsnll;l ;fztiig 8/5 f41c97c
Hroro mo pazgeny 12
Pa3zaen 6.OM3UUYECKH TPAKTUKYM
6.1 Du3NIeCKU TPAKTUKYM 16 16
Hroro mo pazgeny 16
Paznen 7.0BOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OMbITa 15
' NeSITeNIbHOCTH, IPHOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Utoro mno pazneny 15
PezepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41c97c

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

» ®usmnka, 10 kinacc/ KacesinoB B.A., O011ecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; Akmonepnoe o6mectBo «M3narensctBo «lIpocBemienue»

» ®usuka, 11 kmacce/ KacesinoB B.A., O01IecTBo ¢ OrpaHUYCHHON OTBETCTBEHHOCTRIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

®uzukal( kinacc. Meroauueckoe nocodue. YrinyoneHHbINH ypoBeHb . KacbsaHoB B.A.
®wusuka 10 knacc. Konrponbabie paboTsl k yueOHUKY B.A. KacbsiHOBa . YTi1yOneHHbII
ypoBeHb . KacbsnoB,Patounbs, Momieiiko.

®wusukal 1 kmacc. Meronnueckoe nocodue. YrinyoneHHslit ypoBeHs . KacbsiHoB B.A.
®wusuka 11 knacc. Konrponbsabie paboTsl k yueOHUKY B.A. KacbsiHOBa . YTi1yOneHHbII
ypoBeHb . KacbsnoB,Patounbs, Momeiiko.

HUAU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Enunas xosutekius mudpoBbix 00pa3oBaTeabHbIX pecypcos http://school-collection.edu.ru
Poccuiickuii 06meobpaszoBaTenbHbIil moprain http://experiment.edu.ru

WudopmarmonHsie TeXHOJIOTHH B nipenogaBanuu ¢pusuku http://ifilip.narod.ru
Hayuno-nonynsipHslii pusuko-matemarndeckuii xypaan "Ksaut" http://kvant.mccme.ru/
ITyts B Hayky http://yos.ruhttps://resh.edu.ru/

Poccuiickas snexkTpoHHas 1mKoia
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