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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero obmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4Jarommmcsi, KOTOpblE HEOOXOAMMBI JJIA MPOJOLKEHHs OoOpa3oBaHUsA B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o pu3nKe Ha YpoBHE CpeaHero o01ero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

coziepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIsICT BO3MOXKHOCTU JJIsi peaju3aldd pa3IUYHbIX METOJUYECKHX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosp3oBaHME W AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOW BKJIaJl B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA U, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3MKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOOTNIOIb30BAHMS U SKOJIOTHYECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHOro mpoiiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanu3annu GU3NYecKoro NpakTukyMa. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kmaccos, mubO ToOCIEe MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBiIeHA €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A1t pacuETHBIX 337a4 MPUOPUTETOM SIBIISIOTCS 33a4U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
IPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIEH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepHaIbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUSI YKa3aHHBIX B IPOrpaMMe MO0 PU3NKE YHEHUUECKUX
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpalMi s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTeYMBAEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJe MO3HaHHs U (popMHupoBaHHE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUE YMEHHUI OOBSCHATH SBJICHUS C HCTOJIB30BaHHEM (HU3NUECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYlO  (DU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUS] PA3IMYHbIX 33/]1a4 C ABHO 3aJJaHHON (hU3NUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuE (U3MYECKUX OCHOB M MPUHLMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNAaeT BHIOOP
NpoBeleHUs] J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
ocobeHHOCTe oOyuwatouuxcs. JlabopamopHuvle u npakmuveckue padomol
NPOBOOSIMCS C UCNOIL30BAHUEM COBPEMEHHBIX NPUOOPO8 U 000PYO08aAHUS YeHmMPa
«Touxa pocmay.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuMH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Pons u mecto ¢usuku B HOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHKEHUS B IIENU OCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoOMCTBO ¢ 1u(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHune nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALUS KMHEMATHUYECKUX XapaKTEpUCTUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TOPSAMOM MNPONOPLMOHANBHON 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO IMONETA WU
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.



Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. Mueprmanenbie cuctemsl oTcyéra. IIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3akoH HproTOHA /U151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI U OT TeorpaduvecKor MHUPOTHI. J[BrKeHUue HEOECHBIX Tell
U ux ciyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHUCTBYIOIIEH NPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BpPEMEHHM JBHKEHHS Opycka I0
HAKJIOHHOMW IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B NPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHusl MO BEIWYUHE YIIoBOro koddduimeHra
3aBucuMOocTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpaliaTelbHOE JBHKCHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHUUAIBHBIE W HENMOTCHUUANbHBbIE CUJIbl. lloTeHIManbpHas >Heprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKHIKOCTH Kak CIIEICTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU: YaCTHULIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO mpoliecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXeHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npouecca Ha pV-nuarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttermnorel. Tenno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHss dHeprusa. KomuecTBO TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y aeibHas TEIoTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedopmaru TBEpAOTrO Tena. Pactsxkenue u cxxarue. Casur. Monayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEX0OIaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie siBiIeHUS.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayis FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKA U  TMOJYHPOBOAHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE Tos€e. Ero AeNcTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocrarnyeckoro noiig. CBsi3b HANPSKEHHOCTH MOJIS U PA3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro Mo 00béMy Mmiapa. Ilonme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX APUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsHKEeHMS ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenune U u DJ1C &.

3akod OMa Jisl ydacTKa MeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIena.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) 3JIEKTpHUECKOWM Iienmu. MOIIHOCTh, HCTOYHHMKA ToKa. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSYKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejienna u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTHYECKAS] TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIMUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3HanuA: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmyeckas BeIWYUHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa U TCXHOJIOTUYCCKUC IIPOLCCChI: IMPUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUS TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emuu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanune kosneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepruoaa CBOOOIHBIX KOJIEOAHUI HHUTSAHOTO W MPY>KHHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS MpU PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpedIeHUe
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOnepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO U PUHIIMT ACHCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHiTHOIO PE30HaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
MPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TEIIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHunu u guppakiuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipusarys, nudpakius, tHTepepeHIms.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHIpOCTPaHEHUE CBETA B OJHOPOJIHON cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus . [10cTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHEEe OoTpakeHHE. [IpenenbHbIi yroy MOoJIHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENBHOIO IOKa3aTelis
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTIEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccuuecknx
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpOWCTBA M TEXHOJOIMYECKHE IIPOLIECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HabOnrogeHue noJHOro BHyTPEHHEr0 OTpakeHusl. MoJieinb CBETOBO1A.

HccmemoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[Tonyuenune n300paxeHusi B CUCTEME U3 ITIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHuUsi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYyYEHHUS Ha JIBYX LIETSX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemeHust Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeTEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [l1anka Ha ocHOBE HcclieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre pOTOHOB IpU NEPEXOJIE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEH4aToro CuexkTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inyueHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.



Pa3nen 8. DiieMeHTBHI aCTPOHOMHUM U ACTPOPU3MKH.

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PaJUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, SpKue 3BE3MBI, TUIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3/IbI TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETuKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpEIeSICHHs TTOJ0KEeHHUsT HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3/BI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NYECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITHYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).



O06o0maroniee NOBTOPEHUE.

OO0o0uIeHne U cucTeMaTH3alus COJIEp KaHusl pa3leioB Kypca «MexaHukay,
«MounekynspHas GU3MKa U TEpPMOJUHAMUKA», « IEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «IEeMEHTHl aCTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATUUECKOH cpepax AesITEIbHOCTH YETI0BEKA, POJIb U MECTO (PU3UKHU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYECHHE OIHCATEIIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKOW  (PyHKIuM
buznyeckoit Teopun, posib GU3NYECKON TEOPUHN B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMu MAaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
no3HaAHUA: SBIICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (PU3MUEcKass BEIWYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTAapHBIX (QyHKUUN. [Ipu3Haku mNOMOOMSI TPEYroJIbLHUKOB,
ompeiesIeHne IONIAau TIOCKUX (GUryp u oobeémMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM mpupoje, KoseOaTeslbHbIe
JIBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeH  cpesbl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
pUpoJe.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAIITMUECKON PEIETKH, CIIEKTPaIbHBIN aHAIU3.

T'eocpaghua: wmarHuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTPONEpeay, 3JI€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ arrapar, BOJIOKOHHAs OIITHKA, COJJHCYHAA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUA
[InaHupyemble pe3ysbTaThl ONMPAIOTCSA HA Beayliue LejieBble YCTAHOBKH,
OTPa)KarOIIME OCHOBHOW CYIIHOCTHBIM BKJIAJ M3y4aeMOW IPOrpaMMbl B Pa3BUTHE
JUYHOCTH OOYyYaIoOLIMXCsl, UX CHOCOOHOCTEH € MCIOJIb30BaHUEM O0OpYIOBaHHUS
neHrpa «Touka poctay.

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mpenMera «Dusnkay
JIOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO 4JIEHA POCCUKUCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aIuu;

e YMEHHME B3aWMOJICHCTBOBATH C  COLMAIBHBIMHU  HUHCTUTYTaMU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU ESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpuoOTU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IyILIETO.

3CTETHYECKOT0 BOCIIMTAHMS:



ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAs JCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAyKE.

TPYAOBOTO BOCIIUTAHUS .

MHTEpEC K pa3uyHbIM cepam mpodhecCHOHANbHON JesITeIbHOCTH, B TOM
qucIie CBSA3aHHBIM C (PU3UKOHN U TEXHUKOM, yMEHHE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI;

TOTOBHOCTD U CITOCOOHOCTB K 00pa30BaHHIO M CAaMOOOpPa30BaHUIO B 001acTH
¢u3MKK Ha IPOTSHKEHUU BCEH KHU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHWE M OCYIIECTBICHHE ACHCTBUU B OKpPYXAlOLIEH cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JNESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyIHMpOBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM W TPOTUBOpPEUYUS B PACCMaTpUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.



Bba3oBnlie ucciiegoBaTe/ibCKUe 1eCTBHUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTUEH, KIFOUEBBIMH MOHATUAMU U METOAAMHU
busznuecKoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
CoJIepKaHusl, MPUMEHEHUIO Pa3INYHBIX METO0B MTO3HAHUS;

BJIaJeTh BUIAMU JEATEIHHOCTU IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU yUEOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITh TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTHYECKYIO 001acTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/IETh HABBIKAMU NOJy4eHUS UH(POopMauu (HPU3HUECKOTO COACPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEIIbHO OCYIIECTBISATh IOUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh CpEACTBa HMH(POPMALMOHHBIX W  KOMMYHHUKallMOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUYECKOTO COAEpKAHMS B Pa3IMUHBIX (hopMarax c
yu€TOM Ha3Ha4yeHWs WHGOpPMAlUMKU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

OCYIIECTBISTh OOIICHHE Ha Yypokax (U3UKH H BO BHEYPOUHOU
NesITeTbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4artb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U UCIOJIb30BATh IPEUMYILIECTBA KOMAaH/IHOM U MHIUBUIYaIbHOU
paboThI;

BBIOMpaTh TEMATHUKy U METOJABI COBMECTHBIX JACUCTBHIA C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBAaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIATH IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHHI YYaCTHUKOB, OOCYKIaTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJILHOCTH, MPAKTUYECKOM 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TOBEIEHHWE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENbHO OCYILIECTBIIATH TO3HABATENIbHYIO ACSITENBHOCTh B 0071aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUIECHUS PACUETHBIX M KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



c1oco0CcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IPYAULIMU B 00IacTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEILHOM pedieKcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
pELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUICHUS MO HX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OIMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIN UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHWs,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETYJIMPOBaHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
AMOIIMOHAJIBHBIM HW3MEHEHUSIM M MPOSBIATh T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIEXy, ONTUMH3M, HHUIUATUBHOCTb, YMEHHE NEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

HSMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHMMATh  3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.



[MPEAMETHBIE PE3VJIBTATBI

K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3YNIbTAThl HA YIITYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWMHAMHUKH, POJIb (U3UUECKOW TEOPHH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (PM3UUEeCKUX TeJl U MPOIECCOB
(sBNIEHMI): MHEpLUATIbHAS CHUCTEMa OTCU€Ta, a0COJIIOTHO TBEPAOE TEINO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIB)KEHUE, CBOOOAHOE TajieHuE,
a0CoJIIOTHO yripyrasi nedopmainus, aOCONIOTHO YNPYyroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAIITUYECKOTO) TeJa, UeaTbHBINA Ta3, TOUSUHBIN 3apsij, OJJHOPOIHOE
AIEKTPUUYECKOE MOJIE;

paziuyath YCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBACHITH MEXaHHMYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKECHUS, (DOPMysibl KHHEMATHUKU PaBHOYCKOPEHHOIO
NBIDKEHUA, TpeoOpa3oBanusa [amumes aJis CKOPOCTH M TepeMelIeHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUSI UMITYJIbCA U MEXaHUYECKOU
DHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHEM MEXAaHUYECKOW JHEPTUH,
YCJIOBUSL paBHOBeCHUs] TBEPJAOro Tejia), MpPU HTOM HCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
bu3nUecKuX 3aKOHOB: MpeoOpa3oBaHuii ['amuies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMITYJbCa M MEXaHUYEeCKOU
AHEPI'vH, 3aKOHA BCEMUPHOTO TSATOTECHHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUMHAMUKU (CBA3b JABJEHUA HJICATBHOIO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHIIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIECTBA CO CpEIHEH KUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO



raza C KOHLEHTPAIMEM MOJEKYJI M €ro TEMIEepaTypod, YpaBHEHUE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOJAUMHAMHKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTUYECKOE BBIPAXKEHUE 3AKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnanenpoHa;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI AJEKTPOJWHAMHKHU (3aKOH COXPaHEHHUS
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTEHIMAIIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, MPHUHLMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOLIEHUs: 3aKOHbI OMa Juisl ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS SHEPT U1, KHHETUYECKasl SHEPT U,
MEXaHU4ecKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aUMOZeHCTBUSI Tena ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUs yIPYyron
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aIbHOTO
OJTHOATOMHOTO Ta3a, paboTa U/1eajJbHOro ra3a, OTHOCUTEIbHAS BIIAXKHOCTh
Bo3nyxa, KIIJl maeasbHOro TEIUIOBOrO ABUTATENSA; IJIEKTPUUECKOE MOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BaAKyyMe€ U B JIUDJIEKTPUKE, MOTEHIMANT
AIEKTPOCTATUYECKOTO TOJIS, PAa3HOCTh MOTEHIMATIOB, JJEKTPOIABHKYLIAS
CWJIa, CWJIa TOKA, HANPsYKEHUE, MOLIHOCTh TOKA, AJIEKTpUYECKasi EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHUWE  ydacTKa  Lemu ¢
MIOCJIEA0BATENBHBIM U MAPAJIIENBHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTUs
AIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBHJKCHHE, TEIUIOBOE JIBH)KCHHE 4YacTUI[ BEIIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIs, TUIaBJIeHHEe U KPUCTaIU3al[isl, HAallPaBJICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
JPYTrOM C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH



¢uznueckux BeIMYMH B BHUJE TpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHUW, JeNlaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MIIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

co0ro1aTh MpaBuiia 6€30MacHOTo TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpPaKTUKyMa M Y4eOHO-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYalolleil TpeOoBaHUSAM 3aJlayu,
IPUMEHATH POPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOpHUM IPU MCHOJB30BAaHUM MATEMaTHYECKUX METOJOB pPEIIEHUs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIIEHUS C YYETOM IMOIYYEHHBIX
pe3yibTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI C OOPOI HAa N3YUEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU TNPOLECcCaMu, C
MO3UIMI SKOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUH O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIeCTBA;



OPUMEHSTh pa3jMyHble CocoObl paboThl ¢ HH(OpMaIHe (PpU3nIECKoro
COJEp)KaHUSI C HCIIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENILHOTO MMPUOOPETEHUSI HOBBIX 3HAHUH B MPOIIECCE BHITMIOTHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BaTEIbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJIeKBAaTHO OIICHHWBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOMH, COIUATBLHOM
U ATUYECKON cdepax IesTEeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3HKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKa U JalbHEHIIeM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MIPOTHOCTUYECKON (PYHKIIMHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
dbuznyeckoil Teopuu B (POPMUPOBAHUU TPEACTABICHUM O (PU3HMUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUN O IPUPO/IE;
pas3nuyaTh yCIOBUS MPUMEHHUMOCTH MOJIEeH (PM3UUEeCKUX TEJl U MPOIECCOB
(s1BJI€HMIT): OTHOPOJHOE DIIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUUYECKUN MAasTHUK, WJI€aJbHBIMI
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJICJIEl aToMa, aTOMHOTO Si7[pa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, OCTYJIAThI CIICIIMAIbHON TEOPUU OTHOCUTEILHOCTH
DiiHIIITeNHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doTordekra, mepBIii B BTOPOI MOCTYIAaThl bopa, MpUHIIKIT COOTHOIICHUS
HeonpenenéHHocre ['eli3eHOepra, 3aKOHBI COXPAaHEHHs 3apsAA0BOr0 M
MacCOBOT'0 YKCEN M SHEPTUU B SIACPHBIX PEAKLIHIX, 3aKOH PAJUOAKTHBHOTO
pacmana);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJJICKTPOJBWXKYILAsl CUJA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3pdekt (pororddexr), anbda- u 6eTa-pacnasl saep,
raMmma-u3iaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboTHI J1a3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM JTMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaX, B MEXKTaJIaKTUYECKOMU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢u3nueckux BeIMYMH B BHJE TpaQUKOB C Y4YETOM aOCONIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH MPSMBIX H KOCBEHHBIX U3MEPEHHI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

ONKCHIBATH METOBI MTOTYUEHHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJa4d C SIBHO 3aJaHHOM M HEABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  HUCIOJB30BAHUM MaTEeMaTUYECKMX METOAOB pEIICHHs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pe3yibTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca (PU3MKH, a TaKKe MHTErpalliy 3HaHUW U3 APYTHX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB Pa0OTHI U3MEPUTENIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOM M MPOU3BOJICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM



HAyKH M TEXHOJOTHM [Jid JaJbHEWIIEro pa3BUTHUS YeIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepabOTKM M TPEIbSIBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO TPHUOOPETEHUSI HOBBIX 3HAHUH B MTPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATH MOTUBALMIO K Oyayiield npodecCUOHAIBbHON AESITEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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2
4.3 Toku B pa3nuuHBIX cpenax 6
Uroro no pazneny 54
Pazzen 5. PUSHUYECKUN IPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Hroro no paszneny 16
PeszepBHoe Bpemst 10 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 10 28



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

11 KJIACC

Koan4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. JIEKTPOJANHAMUKA
bubmuorexa [JOK
11 MarunuTHoe 1oje 14 1 1 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK
1.2 DNeKTpOMarHuTHAsE MHYKIIHS 13 1 1 https://m.edsoo.ru/7f41c97
c
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6nuorexa [IOK
2.1 MexaHndeckue KojieOaHus 10 1 https://m.edsoo.ru/7f41c97
c
bu6nuorexa [IOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 1 https://m.edsoo.ru/7f41c97
c
MexaHuuecKkre U dJIeKTPOMarHUTHEIE bubmorexa I[JOK
2.3 P 10 1 https://m.edsoo.ru/7f41c97
BOJTHBI
c
but6mmorexa [IOK
24 OnTuka 25 2 3 https://m.edsoo.ru/7f41c97

C



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
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

Wroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

but6mmoreka [IOK
3.1 Ocnosel CTO 5 1 https://m.edsoo.ru/7f41c97
c
Utoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOTHOBOH Ayan3m 15 1
4.2 ®duszuka aToma 5
du3nka aTOMHOTO S/1pa ¥ AIIEMEHTapHBIX bubmmorexa [IOK
4.3 5 1 1 https://m.edsoo.ru/7f41c97
YaCTHIL c
Hroro no paszneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
bu6anoreka LIOK
5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU 12 https://m.edsoo.ru/7f41c97
c

Hroro mo pazaeny 12

Pazzen 6. PU3HUECKHUH MPAKTUKYM

6.1 Ouznyeckuil NpakTUKyM 16 16

Uroro no pazaeny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

71 Cucremaruzanys 1 00001eHe 15 1
' MIPEIMETHOTO COACPKAHMSI U OTIBITa



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

JeSITeIbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuun kypca ¢usuku 10 — 11 xkmaccor

Hroro no pazaeny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 24




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxa KoHnTpo/bHbI IIpakTuyeckune
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypcsl
1 BBoaubrit HNOT-156. dusuka - 1 bubmuorexa [JOK
(dyHIaMeHTallbHas HayKa O IPUpoJIe https://m.edsoo.ru/ff0c32e2
5 Hayuynpii Meron mHoO3HaHUS U METOJBI 1 bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUI https://m.edsoo.ru/ff0c33e6
OKCIIEPUMEHT U TEOpHUs B IMPOILECCE MO3HAHUS
3 npupoasl. HaOmrogeHue M SKCHEPUMEHT B 1
duzuke
CnocoObl  u3MepeHus: (U3MUECKUX BEIUYUH.
4 AOcomoTHasT U OTHOCHUTEJbHAs MOTPEITHOCTH 1
U3MepeHuil PU3NIECKUX BETMYUH
5 Bxopgnas guarsHocTrka 1 1
MopnenupoBanue B ¢Qusuke. Ponp u mecro
5 ¢uzuk B (OPMUPOBAHUU  COBPEMEHHOM 1
HAay4YHOM KapTUHBl MHpaA, B MPAKTHYECKOMN
JIeATEeTbHOCTH JIIOAEH
Mexannueckoe nBuxkeHue. Cucrema oTcuera.
OTHOCUTEHPHOCTh MEXaHMYECKOTO JIBYKCHHSI.
bu6mmoreka [JOK
[Tpsimast u oOpaTHas 3aaun MexaHuku. Paauyc-
7 1 https://m.edsoo.ru/ff0c350

BEKTOp MaTe€pUaIbHON TOYKH, €T0 IIPOEKIUU Ha
ocu koopauHar. Tpaekropus. Ilepememenue.
Cxkopoctb. X poeKkuuy Ha 0cH KOOpAUHAT.

8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE  TPAMOJIMHETHOE  JABUIKECHHE.
['padmueckoe oInucaHue PaBHOMEPHOTO
npsMojuHeiHoro  ABmwkeHusa.  CroxxeHue
nepeMelleHui u ckopoctei. Pemenue 3anau

bubmuoreka [JOK
https://m.edsoo.ru/ff0c362
0

[TepBuunbiii Ha pabouem wmecte MOT-158.
JlaGopaTopHast pabora "M3ydeHue ABUKEHUS
Tena, OpolIeHHOro ropusoHTanbHO. [IpoBepka
TUINOTE3bl O TMPSAMOM  MPOMOPLHOHAIBHOMN
3aBUCHMOCTH MEXJY [albHOCTBIO TMONETa U
HaYaJIbHOU CKOPOCTBIO Tena" c
HCII0JIb30BAHMEM HHM(POBOro 000pyA0BaHUS
«Touka pocra»

10

HepaBnomepnoe  nBmkeHue.  MruoBeHHas
CKOpOCTb. Yckopenue. [IpssmonuHeniHoOE
JIBIDKEHHE C TOCTOSHHBIM. ['paduueckoe
OIIKMCaHUC pr[MOJ'IHHCfIHOFO JABHUXXCHUS C
MOCTOSIHHBIM YCKOPEHUEM YCKOPEHHEM

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c372e

11

CBobOogHoe majzeHue. YcKopeHue cBOOOIHOTO
ImaacCHUs. 3aBI/ICI/IMOCTI) KOOpI[I/IHaT, CKOpOCTI/I,
YCKOpPEHUS OT BPEMEHM U UX TpaQUKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

12

[Tosropusii MOT-158. JlabopaTopHas pabota
"Usmepenune yckopeHust CBOOOHOTO MmaieHus "
c HCIOJIb30BAHUEM uudposoro
oOopynoBanus «Touka pocray»

13

KpuBonuHeliHoe nBHXeHHE. [[BH)KEHHME IO
OKPY’KHOCTH. YTJIOBas M JIMHENHAas CKOPOCTb.
Ilepuon m wacrtota. lleHTpocTpeMUTENbHOE U
IIOJIHOE YCKOPEHHUE

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

14

[TosTopusii MOT-158. JlabopaTopHas pabota
"NU3ydyeHue IBHXKEHUS TeJla MO OKPYXKHOCTH C
MOCTOSIHHOM MO MOJYJIK0O CKOpOCThIO" ¢
HCIO0JIb30BAHUEM HU(PPOBOro 000Py10BAHUS
«Touxka pocray»

15

JIBukeHue Tena, OpPOILIEHHOTO TMOJ YIJIOM K
TOPU3OHTY

16

Konrtponsnas padora no reme "Kunemarnka"

17

IlepBbiif 3akoH Herorona. HuepuwmanbHbie
cucreMbl orcuéra. [IpuHIUII OTHOCUTEIBHOCTH
lNanunes. HemnepuuaibHble CUCTEMBI OTCYETA.
Cuna. PaBHogelicTByIOIIas cuna. Bropoit 3akoH
Herorona. Macca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

18

B3anmopernicteue ten. Tperuit 3akoH HeroToHa.
IIpunnun cynepnosunuu. Penienue 3amad Ha
IIpUMEHEHNe 3aKk0HOB HproToHa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

19

3aKkoH BCEMUPHOIO TATOTEHUSI.
OKBHUBAJICHTHOCTD TpaBUTALMOHHON u
WHEPTHOM MaccChl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3d0
0

20

Cuna TsDKECTH M YCKOpEHHE CBOOOJHOTO
HaacHus. JIBI/I)KGHI/IC HeOECHBIX TE€I W HuX
HCKYCCTBEHHBIX CIIyTHUKOB. IlepBas
KOCMHYECKasi CKOpOCThb. 3aKoHbl Kerutepa

21

Cwia ynpyrocrtu. 3akoH I'yka. Bec tena

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3el18

22

[Tosropusii  MMOT-158.JIabopaTopnast pabota
"UccnenoBanue 3aBUCMMOCTH CUJI YOPYTOCTH,
BO3HHUKAIOIIUX B IPYXUHE H PE3UHOBOM



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

obpasrie, ot ux nedopmarun”

23

Cuna tpenus. [lpupona v BUIBI CHIJI TPEHHS.
JIBr>KeHUE B )KUIAKOCTH U Ta3e ¢ YYETOM CHIIbI
COIIPOTUBIICHUS CPEBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

24

[ToTopubi MOT-158. JlabopaTopHas pabora
"U3mepenue  kodp¢uIMEHTa TPEeHHs IO
BEIMYMHE  YIIoBOro  kodpduiumenrta B
3aBUCHUMOCTH CHJIBI TPEHUS OT CUJIbl pEaKLUu
onopsl" ¢ HMCHOJb30BaHHEM UHM(POBOro
odopynoBanusi «Touka poctay»

25

Hasnenue. I'mnpocrarnyeckoe nasienue. Cuna
Apxumena

26

KonTponbhas padora "Iunamuxa"

27

AbcomotHo TBepaoe Teno. [loctynatensHoe u
BpalllaTeIbHOE ABM)KEHNE TBEPIOTO Tea

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c41a6

28

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BPALLCHUS.
IIneyo cuiabl

29

CnoxxeHue cuil, NPUIOKEHHBIX K TBEPAOMY
teny. Llentp Tskectm Tenma.  YcloBuS
paBHOBecHUsI TBEpI0TO Tena. Buasl paBHOBecUs

30

Penrtenue 3anau

31

[ToBTOopuTeNnsHO-000maromuit  ypok "CraTuka
TBEpIOrO Tema"

32

NMiynsCc  MaTepUaJbHOW  TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. LleHTp Macc cucremMsbl
MaTepHaJbHBIX TOYEK. Teopema O IBUKCHUHU
LIEHTPa Macc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d
6



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

33

I/IMHYJ'IBC CHUJIBl U U3MCHCHUEC HMMITYJIbCa TEJIa.
3aKoH COXpaHCHHA HMITYJIbCA. PeakxtuBHOE
JBHUXKXCHUC

34

MoMEHT wuMIyllbca MaTepUalbHOM TOYKHU.
IIpencraBneHne O COXpaHEHMM  MOMEHTa
MMITyJIbCa B LICHTPAJIBHBIX MOJIAX

35

Pabora cmiapl Ha MajloM W Ha KOHEYHOM
nepemenieHnn. ['paduyueckoe mpeacraBieHUE
paboThI CUIIBI. MOIIIHOCTh CHJIBI

36

Kunernueckas  sneprus.  Teopema 00
M3MEHEHUU KUHETUYECKOU SHEpPruu
MaTepUaIbHOU TOYKU

37

[loreHuunanpHebple W HENMOTEHIUAILHBIE CHIIBL.
[TorenumansHasg sHeprus. Bropas kocMuueckas
CKOpPOCTH

38

Tperbs kocMuyeckasi ckopocTb. CBs3b pabOTHI
HENOTEHUUAIbHBIX CHJI  C  M3MEHEHUEM
MEXaHUYECKON SHEPTUM CUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHNYECKON SHEPTUU

39

[Tosropusii MOT-158. JlabopaTopHas pabota
"IIpoBepka 3aKOHa COXpaHEHUWs SHEPTUH IIpU
JIEUCTBUA CHJI TSKECTH M YIOPYroctu" ¢
HCIO0JIb30BaHMEM HU(POBOro 000pyA0BaAHUSA
«Touxka pocra»

40

VYhopyrue W HEympyrue  CTOJKHOBEHHSI.
VpaBuenue  bepHymnmu g8 uaeadbHOU
KHUJIKOCTHU

41

Kontponbnast pabora mo Teme "3aKOHBI




COXpaHEHHUs B MEXaHUKE"

Pa3BuTue npencraBiieHU O MPUPOAE TEIIOTHI.

bubmuoreka [IOK
42 OcuoBubie monoxenuss MKT. duddysus. https://m.e dSO(I)—Fru IF0cAdC?
bpoyHoBckoe nBuxkeHue
CtpoeHue ra3000pa3HbIX, KUIKUX H TBEPABIX
43 TeJl. XapakTep IABHXKEHUS U B3aUMOJCHCTBUSA
YacTHI] BEIECTBA
44 Macca wu pa3mepsl MOJEKyn (aToMOB).
KonuuectBo BemectBa. [locrosinnas ABoraapo
45 Temneparypa. TemioBoe paBHoBecue. Illkana
Lenbcus
46 Pewmenue 3amau
. bubnuotexa [JOK
47 W neanbublii ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/ffocAfde
48 YpaBHeHue MenaeneeBa-Knanelipona.
Pemenue 3amnau
bu6mmoreka [IOK
49 AbcomoTHas TeMneparypa. 3akoH JlanbToHa https://m.edsoo.ru/ffocs1 e
N3onpornieccs B neaabHOM ra3e ¢ MOCTOSHHBIM
50 KOJINYECTBOM BEIIIECTBA. I'paduueckoe
IPEJCTaBICHUE  M3O0MPOLIECCOB:  M30TEpPMa,
u30xo0pa, n3obapa
[TepBuunbiii Ha pabGouem wmecte MOT-158.
51 JlaGopatopHast pabora "M3yuenue n3obapHOro
npoiiecca’ ¢ HCMOJAb30BAHHMEM HU(PPOBOro
odopynoBanus «Touka pocray
52 OcnoBHoe ypaBHenue MKT



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

53

Penrtenue 3amau

54

Cas13b a0COOTHOM TEeMIIepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO CpeaHel
KMHETUYECKOM JHEpruerd  IOCTYNaTeIbHOTO
TEIUIOBOTO BM)KECHUS €€ 4acTHL]

55

O0001IEHUE U CUCTEMATU3ALIMS 3HAHUN 10 TEME
"OcHoBel MKT"

56

Kontposnbnas padora no teme "Ocuosl MKT"

57

TepMoguHamuyeckast cHCTEMA. 3aganue
BHelHUX ycinoBuit aisa T/ cucremsl. BHemnune
1 BHyTpeHHue mnapamerpsl. I[lapamerper T/1
CHCTEMbl KAaK CpEIHHE 3HAYEHUS BEIUYUH,
ONKUCHIBAKOIIMX €€ Ha MHUKPOCKOIMYECKOM
YpOBHE

58

Hynesoe Hayajo TEPMOJIMHAMUKH.
Camonpou3sBosibHas penakcanus T/ cuctemsr k
TEIJIOBOMY PaBHOBECHIO

59

Mogenp uaeaabHOrO rasa B TCPMOANHAMHUKE.
Ycnopus MMPUMCHUMOCTU ATOM MOAEIH

60

YpaBHeHuE Menpeneesa-Knaneiipona u
BBIPAKEHUE 11 BHYTPEHHEN SHEPrUU

61

Belpaxxenue 11 BHYTPEHHEW  SHEpPIUH
OJIHOATOMHOTO UJICAIBHOTO rasa.
KBasucrarnueckre u HECTaTUYECKHUE NTPOLIECCHI

62

DOneMeHTapHass paboTa B TEPMOJIWHAMUKE.
Beraucnienue paboTsl 1o rpaduKy mporecca Ha
pV-auarpamme

63

Terutoniepeiaya  Kak  Croco0  M3MEHEHHS




BHyTpeHHe osHeprum TJ| cucremsr 0e3
COBepIIeHHs paObOTHI

64

KOHBCKHI/IH, TEILIOIIPOBOAHOCTD, U3JIYUCHUEC

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

65

KomngectBo TemnoThl. TemnoéMKoCcTh Tena.
YIIGJ'IBHaH u MOJISIpHas TEIMIOEMKOCTHU
BCIICCTBA. Y nenbHas TCIIJ10Ta CropaHus
TOILJIMBa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

66

[ToBTopubi MOT-158. JlaGopaTopHas pabota
"U3mepenue ynenpHOM  TEIUNIOEMKOCTH" ¢
HCIO0JIb30BAHMEM HH(POBOIro 000pya0BaAHUS
«Touka pocray»

67

Pacuér KOJIMUECTBA TEIUIOTEHI npu
Temionepeaye

68

[TonsiTue 06 anmabatHoMm mporuecce. [lepBblit
3aKOH TEPMOJUHAMUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

69

KonuuectBo TemnoTsl M paboTa Kak MepbI
WU3MEHEHUs BHyTpeHHel sHeprun T/1 cucremsl

70

Bropoin 3aKOH TEPMOJIMHAMUKHI s
PaBHOBECHBIX W HEPAaBHOBECHBIX IMPOIIECCOB.
HeoOpaTuMocTh NpUpOIHBIX MPOIIECCOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c623
0

71

[Ipunuune! nevicteus termnoBbix MamuH. KIT/I.
Makcumansnoe 3nauenue KI1J1. [ukn Kapno

72

Pemenue 3amau

73

DKOJIOTHYECKHE  aCHEKThl  HMCIOJIb30BaHUI
TEIUIOBBIX JBUTaTeneil. TermnoBoe 3arpsi3HEHNE
OKPYKaroILEH Cpebl



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

74

Penrtenue 3amau

O0001IEHUE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

75 n "
Tepmoanaamuka. TermoBbIe MATUHBI
76 KonrtpomnbHast pabora o TeMe
"Tepmonunamuka. TennoBbie MalTuHbI"
[TapooGpa3oBanue u KoHAeHcaus. Mcnapenue bubnmoreka [JOK
77 u KUIIEHUE. VY nenbHas TeIoTa https://m.edsoo.ru/ffoc63b
napooOpa3zoBaHus 6
HacpllieHHBIE W HCHACBIINICHHBIC  IapBbI.
KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U
bu6mmorexa [IOK
JIABJICHUS HACBIIIIEHHOTO T1apa OT TEMIIEPATYPHI,
78 . https://m.edsoo.ru/ff0c64d
WX HE3aBUCUMOCTH OT O0BEMA HACKHIIIEHHOTO 3
napa. 3aBUCUMOCTh TEMIIEPATypPhl KUIICHHUS OT -
JABJICHHSI B KUKOCTH
79 Bnaxnocts  Bo3ayxa.  AOcomroTHas U
OTHOCUTEIIbHAS BIAXKHOCTh
80 Pemenue 3amau
81 TBépnoe teno. Kpucrammueckue u amopdHbie bubnnoreka [JOK
Tena. AHU30TPOIHSI CBOMCTB KPUCTAILIOB https://m.edsoo.ru/ff0c65f0
bu6mmorexa [IOK
[InaBneHne u KpuUcTaUIM3AIMs. Y AeTbHas
82 https://m.edso00.ru/ff0c670
TeruioTa masneHus. Cyonumanus 8
Hedbopmaruu TBEpAOTO Tenma. PacTskenue u
83 ckarne. Cnur. Moayns HOwnra. Ilpenmen
yrnpyrux aedopmaruii
[Toropuenii MOT-158. Jlaboparopnas pabota
84 "Uzmepenue MOYJIS O#nra" c

HCNOJIb30BaHUEM HU(POBOro 060py10BaAHUA



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

«Touka pocra»

TermoBoe pacliMpeHne KUIAKOCTEN U TBEPIBIX

85 TeJl. AHTrapMOHHU3M TEIUIOBBIX  KoJieOaHUM
YacTHI] BEIIECTBA

86 [IpeoOpasoBanue  sHeprud B (Ha30BBIX
nepexoiax. YpaBHEHHE TEIJIOBOTO OaaHca

87 Pewmenue 3amau
[ToBepxHocTHOE HaTsKeHWe. Kamwnsphbie

88 aprneHus. JlaBaeHwe 1MOA  UCKPUBJICHHOMN
MOBEPXHOCTHIO XKuAKocTu. Popmyna Jlammaca
O0o001IeHHEe 1 CUCTeMATH3aIHsI 3HAHUH 110 TEME

89 "ArperaTHble COCTOsSIHMSI BeriecTBa. da3oBbie
nepexonl"

90 Kontponbnast pabora mo Teme "ArperaTHbie
coctosiHus BemiecTBa. Pa3oBbie Mepexoabl”
OnekTpu3anuss Teal W e€  TPOSBIICHHS.

o1 DIIeKTPUUECKUI 3apsI. JBa BHJIA bubnmnoreka [JOK
ANEKTPUYECKUX 3apsi0B. [IpoBogHUKH, https://m.edsoo.ru/ff0c6bcc
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

92 DJIEeMEHTapHBINA DAJEKTPUUECKUA 3apsa. 3aKOoH
COXpaHEHUS dIEKTPUIECKOTO 3apsiia

93 Bzaumopenicteue 3apsnoB. ToueuHble 3apsiibl.
3akoH Kynona

94 Pemenue 3amau

95 Onektpuueckoe mone. Ero geilictBue Ha
JIEKTPUUYECKUE 3aPsI/IbI

96 Harmpsox€aHnocTh AIEKTPUIECKOTO TIOJIS1.



https://m.edsoo.ru/ff0c6bcc

[IpoOubIii  3apsa. JluHUM — HaNpsHKEHHOCTH
AIEKTPUUYECKOTO HOJIS. OpnopoaHoe
ANEKTPUUYECKOE T10JIe

IToTeH1IMaIbHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.

o Pa3HOCTh OTEHIIMATIOB ¥ HANIPSDKEHHE
[ToreHnuanbHast JHEpPrus 3apsa B
98 AIIEKTPOCTATUYCCKOM ToJe. [MoTenmman
IIEKTPOCTATUYCCKOTO TTOJIS
99 CBs3b  HaNpPsOKEHHOCTH TIOJII W Pa3HOCTH
MOTEHIIUAJIOB JUISI AJICKTPOCTATHYECKOTO TIOJIS
100 [TpuHIMI CYyNIEPIIO3ULIUHU SIEKTPUUECKUX TOTIEH
101 Pewmenue 3amau
102 ITone Ttouewnoro 3apsga. Ilose paBHOMEpHO
3apsKeHHON cepbl
[Torle paBHOMEPHO 3apsHKCHHOTO IO O00BEMY
103 mapa.  llome  paBHOMEpHO  3apsDKEHHOM
OECKOHEYHOM TIOCKOCTH
104 [IpoBOAHMKK B DSIEKTPOCTATHYECKOM TIOJE.
VYcnoBue paBHOBECUS 3apsI0B
105 JudnexkTpuku u MOJTYTIPOBOTHUKH B
AIIEKTPOCTATUYECKOM I10JIE
Konaencarop. 2neKTpoEMKOCTh KOHIEHCATOPA. bubmorexa HOK
106 . https://m.edsoo.ru/ff0c712
DIeKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa 6
107 [TapamensHOE COeTMHEHNE KOHIEHCATOPOB
108 [TocnenoBarenbpHOE COCIMHEHUE

KOHICHCATOPOB



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126

109

:‘)HepFI/IH 3apsAKEHHOT'O KOHACHCATOpa

110 Pemienue 3amau

111 JBr>xeHue 3apsKEHHOU YaCTHUIIBI B
OJIHOPOJHOM 3JIEKTPUYECKOM T0JIe

112 Pemenue 3amau

113 O06001IeHNEe 1 CUCTeMAaTH3aIHsI 3HAHUH 110 TeMe
"DnexkTpuueckoe mnosie"

114 KonTponbHas pabora 1o reme "IiaekTpuyeckoe
nosie"
Cuwna Ttoka. IlocTosiHHBIA TOK. YcCioBHS

115 CYIIECTBOBAHMS MOCTOSHHOTO 3JEKTPUUYECKOTO
TOKa

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon Oma JyIsl ydacTKa Ienu. DJIEKTPUIECKOe
COTIPOTHBIICHUE
3aBUCHMOCTh  CONPOTHBIICHUS  OJHOPOJHOTO

118 MPOBOJHWKA OT €ro JUIMHBI W  TUIOIIATN
MIOTIEPEYHOTO CCUCHUHI. VY nenbHoe
COTPOTUBIICHUE BEIIECTBA
[lepuunbrii Ha pabouem wmecre MOT-158.
JlaGopaTtopHnast pabota "U3mepeHue yaeaprHOTO

119 CONPOTHUBIICHUS ITPOBOJTHUKOB" c
HCI0JIb30BAHNEM LHH(POBOIro 000pyI0BaAHUS
«Touxka pocra»

120 [TocnenoBarenbHOE, napajuiesbHOe,
CMEIIIaHHOE COEAMHEHHNE TPOBOAHHUKOB

121 Pacu€r pa3BeTBIEHHBIX AIEKTPUUECCKUX IICTICH.




[TpaBuna Kupxroda

122 Pemienue 3amau
[Tosropusii MOT-158. JlabopaTopHas pabota
123 "UccneqoBaHue  CMEIMIAHHOIO  COEOUHEHUS
pe3ucTopoB” ¢ MCIOJb30BaHUEM HH(PPOBOIO
obopynoBanus «Touka pocTa»
124 Pabora snextpuueckoro Toka. 3akoH Jlxoyms
—Jlenna
125 Pewmenue 3amau
bu6mmorexa [IOK
MoIHOCTh 3JIEKTPUYECKOro TOKa. TeroBas
126 https://m.edsoo.ru/ff0c783
MOIIIHOCTb, BbIJIETIsieMasi Ha PE3UCTOpe g
127 Pemenue 3amau
128 OJ1C 1 BHyTpEeHHEE CONPOTUBIECHUE UCTOUHHUKA bubnmnoreka [JOK
TOKa https://m.edsoo.ru/ff0c7ae0
129 3akon Oma jns  TONHOW — (3aMKHYTOM)
AIIEKTPUYECKON 1IEeMHU
130 Penrenne 3amau
[ToBropusii MOT-158. JlabopaTtopHast padoTa
"U3mepenne OJ1C " BHYTPEHHETO
131 CONPOTHUBIICHUS HCTOYHUKA TOoKa" c
HCIO0JIb30BaHMEM HU(POBOro 000pyA0BaAHUSA
«Touxka pocra»
132 MomHocTe  ucTOoyHHMKa Toka.  KopoTkoe
3aMBIKaHUE
133 KoHnneHncaTop B 1enu mocTOSSTHHOTO TOKa
134 Pemenue 3anau



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Pentenne 3amau no Teme "lIlocTOSHHBIN

135 .
JNEKTPUUYECKUHN TOK

136 Pemenne 3amau no Teme "IlocTosHHBIN
ANEKTPUUECKUH TOK"

137 O06o0011eHre U cUCTEMaTH3alus 3HaHUH 110 TeMe
"TTocTOSIHHBIN NEKTPUUYECKUI TOK"

138 Kontponbhas padora mo teme "[locTosHHBII
ANEKTPUIECKUH TOK"
DneKTpuueckas MPOBOAUMOCTh  PA3IUYHBIX

139 BEILLECTB. OJIEKTPUUYECKUN TOK B MeETajllax.
CBepXnpoBOIUMOCTD
DNEeKTPUYECKHl TOK B pacTBOpax MU pacriiaBax

140 ANEKTPOJIUTOB. 3aKOHEBI ®dapanes TS
AIIEKTPOJIH3A

141 DneKTpuueckuil Tok B razax. [lnazma

142 DNeKTpuueckuii TOK B BakyyMme. BakyymHble
puOopbI

143 DNEKTPUYECKUN TOK B TIOJIYIPOBOJHUKAX

144 [TomynpoBOIHUKOBEIE TPUOOPHI
[ToBTOpHBIN HNOT-158. duznyeckui
MIPaKTUKYM 1O TeMe "3MepeHne Cuilbl TOKa U
HANPSDKEHUS B IICMHM TIOCTOSIHHOTO TOKa IPH

145 IIOMOIIHA aHAJIOTOBBIX u U(POBBIX
MU3MEPUTEIBHBIX npubopos” c
HCIOJIb30BAHNEM LHH(POBOIro 000pyI0BaAHUS
«Touxka pocra»

146 [ToBTOpHBIN NOT-158. dusnueckuit




MPaAKTUKYM no TeMe "N3yuenue
HEPaBHOMEPHOTO  JBIJKEHUS  C  LEJbI0
ONpeAesieHuss  MTHOBEHHOM  ckopocTtH" ¢
HCIO0JIb30BAHUEM HU(PPOBOro 000Py10BAHUS
«Touxka pocray»

[ToBTOpHBII HNOT-158. duznyeckui
OpPaKTUKyM [0  TeMe "UccnenoBanue
3aBUCUMOCTH TyTH OT  BPEMEHU IpHU

147 PaBHOYCKOPEHHOM JIBIDKCHUH" c
HCII0JIb30BAHMEM HHM(POBOro 000pyA0BaHUS
«Touka pocra»

[ToBTOpHBIN NOT-158. dusnueckuit
IpakTUKyM 1o Teme "M3MmepeHue yCcKOpeHHs

148 Opyu  OPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
IBJKEHHHM 10 HAKJIOHHOM INIOCKOCTH" ¢
HCI0JIb30BaHHeM HU(POBOro 060py10BaHUSA
«Touka pocra»

[ToBTOpHBIN NOT-158. duznyeckui
npaktukym — no  teme  "HccnenoBaHue

149 3aBUCUMOCTH nepuojaa oOparteHus
KOHMYECKOI0 MasATHHKA OT €ro napameTpoB’ ¢
HCIO0JIb30BAHMEM HHM(POBOro 000pyA0BaHUS
«Touxka pocra»

[ToBTOpHBIN HNOT-158. duznyeckui
IIPaKTUKYM o TEME "N3mepenue
150 paHOJCHCTBYIOIEH CHJIBI TpPU  JBH)KEHUU

Opycka 1O HAKJIOHHOM  IIJIOCKOCTH" €
HCMOJIb30BaHNEM IIHU(POBOro 000pyI10BAHUSA
«Touka pocra»




151

[ToBTOpHBIH HNOT-158. duznyeckui
MpakTUKyM 1o TeMe "M3ydeHue IBUKEHUS
CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM
yepe3 JIErkui OJOK" € HMCNOJb30BaHHEM
uugposoro o6opynosanus «Touka pocra»

152

[ToBTOpHBII HNOT-158. duznyeckui
MpakTUKyM 1o Teme "VccienoBanue NBUKEHUS
Opycka 1O  HaKJIOHHOW  TUIOCKOCTH  C
NEPEMEHHBIM  KOX(pUIIMEHTOM TpeHus" ¢
HCII0JIb30BAHMEM HHM(POBOro 000pyA0BaHUS
«Touka pocra»

153

[ToBTOpHBIN NOT-158. dusnueckuit
npakTukym 1o "M3ydyeHuwe ycTOMYMBOCTH
TBEPJIOTO TeJia, UMEIOIIETO IJIOIIAlb OTOPHI" ¢
HCI0JIb30BaHHeM U(POBOro 060py10BaHUSA
«Touka pocra»

154

IToBTOpHBIN NOT-158. Pusnueckui

IIPaKTUKYM o TeMe "N3mepenue

KMHETUYECKOW PHEpPruM Tejla 10 TOPMO3HOMY
n

nytd" ¢  HCNHOJb30BaHHMEM  HUGPOBOro
odopynoBanusi «Touka pocray

155

IToBTOpHBIN NOT-158. dusnueckui
MIPAKTUKYM o TeMe "N3yueHne
MU30TEPMUYECKOTO mporecca" c

HCIO0JIb30BAHMEM HHM(POBOro 000pyA0BaHHS
«Touka pocra»

156

[ToBTOpHBIH HNOT-158. duznyeckui
npakTukyMm no teme "HccnenoBanue mporuecca
OCTBIBaHMSI BemiecTBa" € HMCHOJb30BAHHEM




uudposoro odopynosanus «Touka pocra»

157

[ToBTOpHBIN NOT-158. Dusnyeckui
OpakTUKyM 1o Teme "M3MepeHue yaenbHOR
TEIJIOTHI IJIABJICHHUS JIbJIa" ¢ UCMO0JIb30BAHUEM
uudposoro odopynosanus «Touka pocra»

158

[ToBTOpHBIN NOT-158. Dusnyeckui
npakTUKyM 1o Teme "HM3ydeHue mnporekaHus
TOKa B IIEMH, COJAEpXKalleil KoHaeHcatop' ¢
HCIO0JIb30BAHMEM HH(POBOIro 000pya0BaAHUS
«Touka pocra»

159

IToBTOpHBIN NOT-158. dusznyeckui
IPAKTUKYM 10 TeMme "YBenudeHue Ipenena
U3MEpPEHUsl aMmIlepMeTpa MU BOJbTMETpa'" ¢
HCIO0JIb30BAHMEM HHM(POBOro 000pyA0BaAHUS
«Touka pocra»

160

[ToBTOpHBIN NOT-158. duznyeckui
IPAKTUKYM 110 TeMme "CHsATHE BOJIBT-aMIEPHON
XapaKTepUCTHKU uojaa" ¢ HCNOJb30BaHHEM
uugposoro o6opynosanus «Touka pocra»

161

O0001IeHHE U CUCTEMATU3ALNS 3HAHUNA 10 TEME
"Kunemaruka"

162

O00011eHNe ¥ cCUCTEMAaTU3ALINS 3HAHUH 110 TEME
"Inaamuka"

163

O00011eHNEe ¥ cCUCTEMAaTH3ALIMS 3HAHUHA 110 TEME
"CraTuka TBEp0TO TEna"

164

O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 110 TEME
"3aKOHBI COXpaHEHUs B MEXaHUKE"

165

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUNA 10 TEME




"OCHOBEI MOJIEKYIISIPHOKUHETHYECKON Teopun"
9
"Tepmoaunamuka. TernoBbsie MauHb!"

O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

166 "ArperatHble COCTOsHMS BemiecTBa. DazoBbie 1
nepexomnl"
O06o0011eHre U cUCTEMaTHU3alus 3HaHUH 110 TeMe

167 "DeKTpUIecKoe nose", "I[TocTostHHBII 1
aNeKTpudeckuil TokK, "TOKM B pa3InyHBIX
cpenax"

168 Wrorosast koHTpoIbHAs paboTa 1 1
O06o011eHre U crucTeMaTr3alus 3HaHUi 3a Kypc

169 1
10-11
O06o011eHre U cucTeMaTu3alus 3HaHUi 3a Kypc

170 1
10-11

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 28




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
[loBTopueiii  MOT-156.  B3aumopeiictBue bu6nuoreka [JOK
1 MOCTOSIHHBIX MAarHUTOB M IPOBOJHHUKOB C 1 https://m.edsoo.ru/ff0c977
TOKOM. MaruuTtHOe 1oiie. 'unoresa Ammepa 8
Bexktop MarautHON uwHAykumu. I[IpuHiun
9 CYyNEpPHO3UIIMM MAarHUTHBIX Toned. JIluHum 1
MarHuTHOM HMHAyKUMH. MarHutHoe 1mone
IIPOBOJHMKA C TOKOM. OmbIT Dpcrena
MarHuTHOe 1oJje NMPOBOAHUKA ¢ TOKOM. OmIbIT
3 Opcrena. Cuia Awmrmepa, e€ HamnpaBiCHUE H 1 bubmmorera LOK
P ' pa, P https://m.edsoo.ru/ffoc98fe
MOJTyJTh
4 Pemenue 3anau 1
IIpumeHeHue 3aKOHa Awmmepa. bubmuoreka [JOK
5 1
DneKTpou3MepHUTeEIbHbIE TPUOOPHI https://m.edsoo.ru/ff0c9acO
Cnna Jlopenma, e€ HampaBiIeHHE W MOJIYIIb.
6 HBI/I)KGHI/IS 3a ﬂ)KeHHEI‘/'I JACTHUIILI g B 1 bubnmorexa HOK
P https://m.edsoo.ru/ff0c9df4
OJTHOPOJTHOM MAarHUTHOM IOJIE
Pemenue 3agau 1
PaGora cunel Jlopeniia 1
Ilepuunbiit Ha pabGouem wmecte MOT-158.
9 JIaGoparopHas pabota "HccnenoBaHus 1 1

I[GI>'ICTBI/I$I MNOCTOAHHOI'0O MAarHvuTa Ha paMKy C
TOKOM" ¢ HMCHOJb30BaHHEeM HUGPOBOro



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

odopynoBanus «Touka pocray

10 Pemenue 3amau 1
MaruutHoe noie B BELIECTBE.

1 @deppoMarHeTuky, mapa- M JAUAMarHETHKH. 1
OcHOBHBIE ~ CBOHCTBa  (heppOMAarHeTUKOB.
[Tpumenenue pepomMarHeTUKoOB"

12 Pemenue 3amay o reme "Maraurtsoe moie"” 1

13 Pemenue 3amay mo reme "Maraurtsoe 1oie"” 1

14 Kontponbnast pabora no teme "MarautHoe 1
nosie"

15 SIBiIeHME HIIEKTPOMArHUTHOM MHAYKIMU. [ToToK 1
BEKTOpPa MarHUTHOW WHAYKIIUN

16 OJIC wmHAyKnMH. 3aKOH JJIEKTPOMAarHUTHOM 1
unaykuun dapanes
IToropueiii MOT-158. Jlaboparopnas pabora

17 "HccnenoBanue SBICHUS SJIEKTPOMArHUTHOM 1
WHIYKIMUA" ¢ MCNOJIb30BaHHEeM HUu(POBOro
o0opynoBanus «Touka pocra»

18 Buxpesoe anekrpuueckoe nomne. Toku Dyko 1

19 O/JIC nHAYKIMY B IBHKYIIUXCS] IPOBOJHUKAX 1

20 Pemenue 3amau 1

21 [IpaBuno Jlenna 1

29 NunykTtuBHOCTE. Karymka WHAYKTMBHOCTH B 1
[ETH MTOCTOSTHHOTO TOKa

23 Asnenue camonnaykuuu. C caMouHyKIIMn 1

24 DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM. 1

DNEeKTPOMarHuTHOE I10JIe




25

Pemrenue 3amgau

O0001IeHYE U cUCTEMAaTU3aLM 3HAHUN 10 TEME

26 " n
DneKTpoANHAMUKA

97 KontposbHas pabora o TEME
"DnekTpoauHaMuka"
Koneobarensaas cucrema. CBoOoHEBIE

08 KojieOaHus.  I'apmMoHMYeckue  KoseOaHwHs. bubnmnoreka [HOK
Kunematuueckoe W AUHAMHUYECKOE OITMCAHUE https://m.edsoo.ru/ffOcaf06
KOJIEOATENIBHBIX IBKEHUHI
DHEpPreTUIecKoe OIMCAaHUE. BriBog

29 JTUHAMHWYECKOTO  OINHUCAHUS TapMOHHUYECKUX
KojgeOaHWi W3 WX  DJHEPreTUYEeCKOro U
KMHEMATHYECKOTO OITMCAHMS

30 Ammuintyna u ¢a3za xonedbaHuit
Ilepuon u yacrora konebanuii. [lepron mManbix

31 CBOOOMHBIX  KOJIEOAHMM  MaTeMaTUYECKOTO
MasTHuKa. [leprog cBoOOIHBIX KoneOaHUM
MPYXKUHHOTO MasiTHUKA

39 3aryxapomue  KoieOaHus.  BBIHYXICHHBIC
xonebauns. Pe3onanc

33 ABTOKOIE0AHNS

34 Pemenue 3amau

35 VYpoxk-koHpepeHuus "MexaHuueckue
KoJe0aHusl B My3BbIKAJIbHBIX HHCTPyMEHTax"

36 [ToBTopusnii MOT-158. JlabopaTopHas pabota
"N3y4yeHue NBM>KEHUS HUTSHOTO MasiTHUKA"

37 O06001IeHre U cucTeMaTU3alus 3HAHUHA 110 TEME



https://m.edsoo.ru/ff0caf06

"Mexannyeckue Konedanus"

bubnunoreka LIOK
DNeKTPOMarHuTHbHIE KoJie0aHusl.
38 . https://m.edsoo.ru/ff0cb82
KonebaTtenbHblit KOHTYD 0
®opmyna Tomcona. CBsi3b aMIUIUTYIbI 3apsiia
39 KOHJICHCATOpa C aMILUIMTYJIOH CHIJIBI TOKa B bubmorexa [IOK
P y https://m.edsoo.ru/ffOcb9c4
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUA OHHEPrMH B HACaIHLHOM
K0J1e0aTeIbHOM KOHTYpE
3aTyxaromue 3JIeKTPOMarHUTHbBIE KOJeOaHus bubnnorexa LIOK
41 ) https://m.edsoo.ru/ffOcbb8
By KICHHBIC 3JIEKTPOMArHUTHBIC KOJICOAHMS 5
. bubnuorexa [IOK
IIepemenHbIN TOK. Pe3ncrop m KoHAEHCATOP B
42 https://m.edsoo.ru/ffOcbd3
I[EMH TICPEMEHHOTO TOKa 4
43 Karymika vHIyKTUBHOCTHU B LIEMU TIEPEMEHHOTO
TOKa
44 3akoH Oma Uil DJIEKTpPUYECKOM  1enu
MIEPEMEHHOTO TOKa
MoOIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE
45 W JICUCTBYIOIIEEC 3HAYEHWE CHJIBI TOKAa |
HaIPSDKCHUS
46 Pe3oHaHC B 351€KTpUUECKOH 1ENH
47 Pemenue 3amau
Wneanvuplif tpancpopmatop. IlpousBoactso,
48 mepegada W MOTPEOJCHUE  AICKTPUUYECKON
SHEPTUHU
49 DKOJIOTHYECKHUE PHUCKH TPU TPOU3BOJICTBE



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

anekTposHeprun. KynbTypa HCHOIb30BaHUS
AJEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

50 Pemenue 3amau
51 O0600611eHre U cucTeMaTu3alus 3HaHU 1o Teme
"DneKTpOMarHUTHBIE KOoJieOaHus "
52 Kontponbnas pabora mo teme "MexaHuueckue
U DJIEKTPOMArHUTHBIE KoyieOaHus"
53 Mexanuyeckue  BOJHBL.  XapaKTEPUCTUKU bubmuoreka [IOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/ffOcca54
o4 CBoiicTBa MEXaHUYECKUX BOJIH
55 3BYK. XapaKTEpUCTUKH 3ByKa
56 Nndpazsyk u  ynbrpasByk.  lllymoBoe
3arpsI3HEHUE OKPYKAIOLIEH Cpebl
o7 Pemenne 3anau
58 DONEeKTPOMarHuTHbIE  BOJIHBI. Wznyuenue
ANEKTPOMAarHUTHBIX BOJIH
59 DHeprusi >JIEeKTPOMarHUTHBIX BOJIH. CBOKCTBa
3J€KTPOMArHUTHBIX BOJIH
50 [Tkana smeKTpOMarHuTHHIX BOJIH. [IpuMenenue bubnuotexa [JOK
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/ffOccfeQ
[IpuHUMIIBI  pagMOCBSI3M W TEJICBHUJICHHS.
61 Panuonokanusi. DNEeKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLEH Cpebl
62 KonTponbnas pabota no teme "MexaHndeckue
Y JIEKTPOMArHUTHBIE BOJTHBI"
63 Cger. 3akoH IPSIMOJIMHENHOTO bubnmoreka [JOK

pacrpocTpaHeHHs CBETa

https://m.edsoo.ru/ff0cd35



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350

[e]

64

Pemenne 3aga4 Ha IIPUMCHCHHEC 3aKOHa
pr[MOJ’IHHCﬁHOFO pacpoCTpaHCHHA CBETA

65

Otpaxenne  cera. [lmockoe — 3epkaio.
Cdepuueckoe 3epkaiio

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

66

[Ipenmomiienne  cBera.  AOCONIOTHBIA U
OTHOCUTEJIbHBIA  IOKa3aTellb  MPEJIOMJICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil
YroJ1 MOJTHOTO BHYTPEHHETO OTPAXKEHUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0cd7{6

67

Pemenne 3ala4 Ha MIPUMCHCHHC 3aKOHOB
OTpaXXCHUA U MIPCIIOMIICHHA CBCTA

68

[lepuunbiii Ha pabouem wmecte MOT-158.
JlaboparopHast pabota "M3Mepenune mokasaremns
MpesoMIIeHus cTekna"

69

Xon unyuer B mpusMme. Jlucmepcus cBera.
CrnoxHblii cocTaB O6enoro cBera. LBet

70

JIunszel. DOKyCHOE PacCTOSHHUE U ONTHYECKAst
cuna JsuH3bl. IlocTpoeHue wn3zo0pakeHU B
JIMH3aX U UX CUCTEMaX. Y BEJIMYEHUE JINH3bI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcddle

71

[ToBTopusbii MOT-158. JlaGopaTopHas pabota
"Onpenenenne GOKyCHOTO pacCTOSHUS JIUH3BI"

72

Perrenune 3a1ay Ha MOCTPOEHUE M300paKEHHUHA,
MOJTy4aeMBbIX C IIOMOIIIBIO JTUH3

73

I'ma3 kak onTudeckas cucTema

74

Pemienne 3amau. Ilpegensl npuMEHUMOCTH
r€OMETPUYECKOUN ONTUKH

75

KonTponbHas pabota 1o TeEME



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e

"I"'eomerpuueckas ontuka"

CKOpOCTb CB€Ta MW MCTOABI €€ HU3SMCPCHHA.

76
Jucnepcus ceera
NuTtepdepennus CBeTA. Korepenrtnsie
7 CTOYHUK VYeno abmozne Bubmmorera [IOK
HMCTOYHUKHU. JIOBHSI HAOIIOICHUS
https://m.edsoo.ru/ff0ced22
MaKCHUMYMOB U MUHUMYMOB
78 Pewenue 3amau
79 [Ipumenenue naTephepeHIun
80 Hudpakmus cera. AudpakunonHas pemeérka.
YcnoBue HaOIOICHHS TIIABHBIX MAKCHUMYMOB
81 Pewenue 3amau
82 [ToBTopusbiii MOT-158. JlaGopaTopHas paboTa
"N3mepeHue AJIMHBI CBETOBOM BOJIHBI"
83 [Tonepeunocts cBeTOBBIX BOJIH. llossgpusanms
cBeTa
84 Pemenue 3amau
85 CBeToBBIE ABIICHUS B IPUPOJIE
86 O06o00611eHre U cucTeMaTu3alus 3HaHUH 10 Teme
"BonHoBas ontuka"
87 KontponbHast pabora mo Teme «BomHoBas
OTITHKA»
I'paHuiiel  NPUMEHHUMOCTH  KJIACCHUYECKOM
bubnmnorexa LIOK
88 MEXaHUKH. 3aKOHBI  DJEKTPOJAWHAMHKH U
https://m.edsoo.ru/ffOcfa42
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 ITocTymatsl CIIELUAIILHON TEOpUU
OTHOCHUTENIbHOCTH
90 [TpocTpaHcTBEHHO-BpEMEHHOU MHTEpBAJL



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cfa42

[IpeobpazoBanms Jlopenua. VYcnosue
MIPUYUHHOCTH. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMeJlJIeHHEe BpPEMEHH W
COKpAaIIeHHE TMHbI

9Hepr1/1>1 1 UMITYJIbC peHHTI/IBHCTCKOﬁ qaCTHUIIBI.

91 CBsi3pb Macchl C DJHEpPrUe M HUMIIYJIbCOM
PENATUBUCTCKON YaCTULIBI. DHEPTHsl TOKOS
JlabopaTopHas paborta "Onpenenenne
92 UMITYyJIbCA W DHEPTUHU PENATUBUCTCKUX YaCTHI]
(o doTorpadusiM TPEKOB 3apSKEHHBIX YACTHII
B MarHuTHOM mose"
93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE
94 3akoH cMmenieHus Buna
95 I'mnoreza M. I1nanka o kBantax. ®OTOHBI
bu6anoreka LIOK
% DHEPIHA 1 HMITYIIEC POTOHA https://m.edsoo.ru/ffOcfc68
97 ®otorddext. OnbiThl A. I'. CTonerona. 3aKoHbI bubmuoreka [JOK
dotorddekra https://m.edsoo.ru/ffOcffc4
08 VYpaBHenue OiHmTelHa 118 porodddekra.
"Kpacnas rpanuna” pororddexra
99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa
100 BoiHoOBEIE CBOMCTBA YaCTHII
Bonnsel ne bponns. /Inuna BoaHbl ne bpoinsa u
101 pa3Mmepsl O0JIACTH JIOKAJIM3alMK JIBHXKYIIEHCS
YaCTHIIBI
102 KopnyckynspHO-BOIHOBOM Ayasln3m
103 Jludpakmus 3J1eKTPOHOB Ha KPUCTAIIAX



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cffc4

104

Cnenuduka HU3MEpPEHHMH B  MHUKPOMHDE.
CooTHOLIEHUA HEOIpeEeTEHHOCTEN
I'eitzenbepra

105

Pemenue rpaduyeckux 3amau

106

Pemenne pacu€THbIX 3a1a4

107

Kontponbaas pabora mo Ttemam: "OCHOBBI
CTO", "KopnyckynsipHO-BOJIHOBOM 1yayn3m"

108

OneITBl MO HUCCIEJOBAHUIO CTPOCHHS aToMa.
[Inanerapnas wmojens aroma Pesepdopaa.
[Toctynater bopa

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2

109

Bunel cnekrpoB. CrnexkTp ypoOBHEH SHEpruu
aToMa BOZOpoAa

110

CrnoHTaHHOE U BBIHYXXICHHOC NU3JTYYCHUEC CBCTA.
Jlazep

111

Hyknonnass wmogmens sigpa  [eiizenbOepra-
WBanenko. 3apsg @ MaccoBOe YHUCIO sAJIpa.
W3oTtonsl. PagnoakTHBHOCTD

112

JIaGoparopHas paborta "VccnenoBaHue TPEKOB
yacTull (110 ToToBBIM (hoTorpadusim)"”

113

3aKkOoH paAvoaKTUBHOro pacnaga. CpoiicTBa
HMOHU3UPYIOLIETO U3ITy4YEHUS. Bnusiaue
paZMOaKTUBHOCTH HA JKUBBIE OPraHU3MBI.
Jlozumerpus

114

OHeprus CBSI3M HYKJIOHOB B szpe. SnepHble
cunel. Jledekt macesl siapa. SaepHble peakuuu.
Snepubie peakTopsl. [Ipo0ieMsl ynpaBisieMoro
TEPMOSAJEPHOTO  CHHTE3a.  ODKOJIOTUYECKHE
ACIIEKTBI Pa3BUTHUSA SICPHON dSHEPIEeTUKA



https://m.edsoo.ru/ff0d0fd2

115

Meroapl  perucTpalid M HCCJICIOBAHHS
dJIeMEHTapHBIX  dYacTull. DyHIaMeHTaJbHbIE
B3aUMOJCHCTBUA.  bapuoHB, ME30HBI |
nentonbl. [IpencraBnenune o CraHaapTHOU
Mozenu. KBapk-riitooHHast MOJienb aJipOHOB

116

KontponpHas pabora mo Teme "dusuka
aTOMHOTO $1/Ipa ¥ 3JIEMEHTApHBIX YacTUll"

117

®usuka 3a npeaenamu CTaHAAPTHOW MOJEIH.
Témuas matepust U TEMHas SHEprusi. EQUHCTBO
(bu3nuecKoil KapTUHBI MHpa

118

Oranbel pa3BUTUS ACTPOHOMHUHU. 3HA4YEeHHE
aCTPOHOMUU

119

[IpuMeHHIMOCT  3aKOHOB  (PU3UKHA  JUIS
OOBSCHEHHS PUPOJIBI KOCMHUYECKUX OOBEKTOB.
MeTo/1bl aCTPOHOMUYECKUX UCCIEA0BAHUM

120

CoBpemeHHbIE ONTUYECKUE TEJIECKOTIHI,
PaZMOTENECKOIIBI, BHeaTMoc(pepHas
aCTpPOHOMUS

121

Bun 3Bé3nnoro Heba. Co3Be3aus, ipKue 3BE3bl,
IIaHETHI, UX BUAUMOC IBUKCHUC

122

Comnueunas cucrema. Comuane. ConHeuHas
akTUBHOCTb. Mcrounuk »sHeprun ConHua "
3BE3

123

3BE3Bl, MX OCHOBHBIE  XapaKTEPUCTHUKH.
HuarpamMmma "CIEKTpaJIbHBIN Kjacc  —
CBETUMOCTB"

124

3BC3I[I>I rJ1aBHOM IOCJIICAOBATCIBbHOCTHU

125

Buytpennee ctpoenue 3BE34. COBpeMEHHBIE




MPEACTABICHUS O IPOUCXOXKICHUH U DBOJIIOITIH
CouHiia ¥ 3B€31. DTalkl )KU3HU 3BE3]

126

Mueunbiii Iyt — Hama [Manaktuka. Turbl
raJlakTuk. YEpHbIE ABIPBI B A/1pax rajJakTHK

127

Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab0ma. Teopus ~ bompmioro  B3pbIBa.
PennkroBoe uznyuenue

128

MacmrabHast CTPYKTYpa Bcenennoii.
MeraranakTuka

129

Hepeménnpie mpo6iieMbl aCTPOHOMUU

130

[ToBTOpHBINH HNOT-158. Du3nyecKkuit
npakTukym mo teme "HccrienoBaHue CBOWMCTB
beppomaraeTukoB" c HCI0JIb30BAHUEM
uudposoro obopynosanus «Touka pocra»

131

[ToBTOpHBIN HNOT-158. Du3nyecKuit
IIPaKTUKYM 10 TeMe "M3yueHue 3aBUCHMOCTH
cwibl  Ammepa OT  cwibl  Toka"' ¢
HCI0JIL30BAaHMEM HH(PPOBOro 000py10BaHHUSA
«Touxka pocra»

132

[ToBTOpHBIN HNOT-158. PusnyecKkuit
npakTUKyM o Teme "OnpeneneHue UHIYKIIMU
BUXPEBOTO MarHuTHOTO nons" C
HCNO0JIb30BAaHMEM HU(PPOBOro 060pya0BaHUA
«Touka pocra»

133

[ToBTOpHBIN HNOT-158. PusnyecKkuit
npakTukyM 1o Tteme "COopka MopenH
3JIEKTPOMArHUTHOT O reHeparopa" c
HCI0JIb30BAaHUEM HU(PPOBOro 060pPyI10BAHUSA




«Touka pocra»

134

[ToBTOpHBII HNOT-158. Du3nyecKuin
IpakTUKyM 1o Tteme "H3mepeHue nepuoaa
CBOOOJTHBIX KoneOaHui HUTSHOTO u
NPY>KUHHOTO MasiTHUKOB"

135

[ToBTOpHBII HNOT-158. Du3nyecKuin
npakTukyMm 1o teme "[IpeoOpasoBanue sHEprun
B NPYKUHHOM MAasiTHUKE" ¢ MCIOJIb30BaHUEM
uudposoro obopynosanus «Touka pocra»

136

[ToBTOpHBIN HNOT-158. Du3nyecKkuit
npaktukym 1o  teme  "HccnenoBanue
IIEPEMEHHOI0 TOKa 4Yepe3 I0CIeI0BaTeIbHO
COCMHEHHBIE  KOHJEHCATOp, KaTylIKy H
pesucrop” ¢ HCNOJAb30BaHHeM HU(POBOIo
o0opynoBanus «Touka pocra»

137

[ToBTOpHBIN HNOT-158. Du3nyecKkuit
MpakTUKyM 1o Teme "M3ydeHune mapameTpoB
3ByKOBOM  BOJIHBI' €  HCHOJb30BAHHEM
uudposoro obopynosanus «Touka pocra»

138

[ToBTOpHBIN HNOT-158. PusnyecKkui
npakTukyMm 1o teme "[lonydenne nzoopaxeHus
B CUCTEME U3 TUIOCKOTO0 3epKajia v JTMH3bI"

139

[ToBTOpHBI NOT-158. duznveckuit
MpakTUKyM 1o teme "M3mepenue (okycHOro
paccTOsSHUS PACCENBAIOIINX JINH3"

140

[ToBTOpHBIN HNOT-158. DuznyecKkui
npakTuKyMm 1o teme "Habmoaenue nudpakimmy,
UHTEepPEPEHIINH U TOISIpU3aIiK cBeTa"




141

[ToBTOpHBIN NOT-158. Du3nYeCKuit
npaktukym 1o Tteme "KoHCTpyupoBaHue
TEJIECKOIUYECKUX cucteM"

142

[ToBTOpHBIH HNOT-158. Du3nyecKuin
MPaKTUKYM o TeMe "UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKa 4Yepe3 CBETOIUON OT
HanpspKeHus" ¢ ucnmojib30BanueM udppoBoro
o0opynoBanus «Touka pocra»

143

[ToBTOpHBIN HNOT-158. dusnyeckuin
npakTukyMm 1o teme "MccrnenoBanue crekTpa
pa3peKeHHOTO  aTOMAapHOTO  BOJOpOAa U
M3MEpPEeHHE MOCTOsTHHOM Pundepra"

144

[ToBTOpHBIN HNOT-158. dusnyeckui
[IPaKTUKYM o  Teme "UccnenoBanue
pazMoaKTUBHOTO (oHA C HCHOIB30BaAaHHEM
no3umerpa'

145

IToBTOpHBIN NOT-158. dusnueckuin
NpakTUKyM 1o Teme "HaOmroneHus 3BE3AHOTO
Heba HEBOOPYXEHHBIM IJ1a30M c
HCIIOJIb30BAHNEM KOMITBIOTEPHBIX TPUIIOKEHUN
JUIS  OINpENeNeHUs] TOJIOKEHUs HEeOeCHBIX
O0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3pe3auss CeBepHOro NONIyIIapus U SApKHE
3BE3BI"

146

O0006111eHEe U cUCcTeMaTH3alMsl 3HaHWM. Poib
GU3MKM M acTPOHOMUH B HKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMAJIbHON M DSTHUECKOH
chepax IeAaTeTbHOCTH YeJIOBEKa




147

O06001IeHne 1 cucreMarn3anud 3Hanuii. Pois u
MecTO (PM3HKH M aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MHpa

148

O06o06menre U cucremMarusanus 3HaHWid. Poub
¢buzmveckoii  Teopun B (HOPMHPOBAHUH
MPEJCTaBICHUN O (HU3MUYECKOW KapTUHE MUpA,
MECTO (PU3UYECKOH KapTHHBI MHpa B 0OO0IIEM
pslly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

149

O0001IeHrEe U cucTeEMaTU3alus 3HAHUA [10 TEME
"Kunematuka"

150

O000I1IIEHNE ¥ CUCTEMATH3AIINS 3HAHUNA 10 TEME
"Kunematuka"

151

O00011IeHNE U CUCTEMATH3aIMs 3HAHUH 110 TEME
"Tunamuka"

152

O0001IeHre ¥ cCUCTEMAaTU3aLIMsI 3HAHUH 110 TEME
"CraTtuka TBep0ro Tena"

153

O06o011eHre 1 cucTeMaTU3alMsl 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHUS B MEXAHUKE"

154

O06o0011eHre 1 cucTeMaTU3aIMsl 3HaHUH 110 TeMe
"OcHOBBI MOJIEKYJIAPHO-KUHETUYECKOU
Teopun"

155

O00011IeHIE U CUCTEMATH3ALUS 3HAHNH 10 TEME
"TepmoanHamuka. TenaoBble MalIUHbI"

156

O00011IeHNE U CUCTEMATHU3aLUs 3HAHUH 10 TEME
"ArperatHble COCTOSAHMS BeniecTBa. PazoBble
nepexopl”

157

O06001IeHre U cucTeMaTh3alus 3HAHHH 110 TEME




"Dnektpuueckoe mose"

O0001IeHYE U cUCTEMAaTU3aLM 3HAHUN 10 TEME

158 "IToCTOSHHBIN 31EKTPUUECKUH TOK"

159 O0001IeHre U cUCTEMATH3aIMs 3HAHUH 110 TEME
"MaruuTHoe 1oJje"

160 Hrorosas koHTpobHas paboTa

161 O06o001enue ¥ cucTeMaTh3anys 3HaHuH 110 TeMe
"DJIeKTpOMarHuTHas UHIyKIus"

162 O06o001enue ¥ cucTeMaTH3anys 3HaHUH 110 TeMe
"Mexanunueckue koneoanus"

163 O0001IeH1Ee ¥ cCUCTEMATH3AIMs 3HAHUI 10 TEME
"JJIeKTpOMarHuTHEIE KosieOanus"

164 O0001IeHrEe U cCUCTEMATH3AIMS 3HAHUI 10 TEME
"MexaHnYecKHEe U 3JEKTPOMarHUTHbIE BOIHBI"

165 O0001IeHre U cCUCTEMATH3AIM 3HAHUI 10 TEME
"OnTuka"

166 O00011IeHNE U CUCTEMATH3aIMs 3HAHUH 110 TEME
"OcuoBrl CTO"

167 O00011IeHNE U CUCTEMATHU3AaLUs 3HAHUH 10 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168 O0001IeH1Ee U CUCTEMATH3AIMS 3HAHUH 10 TEME
"®u3nka atoma"
O0001IeHrEe U CUCTEMATH3AIMS 3HAHUH 0 TEME

169 "®u3zuKka aTOMHOrO sApa MW DJIEMEHTApHBIX
vactul"”

170 O0001enne 1 cUCTEMATH3AIMs 3HAHUI 10 TEME

"OnemeHTs! acTpodu3uku”




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

24




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 knacce/ KacesioB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe oo1iectBo «3naTenbcTBo
«IIpocsemieHue

» Gusuka. 11 kimace: yaed. Ay 001eo0pa3oBaT. OpraHu3aIuii: 6a30BbIN U
yray6n. Yposuu/ I'.S1. Mskumes, b.b. byxosues, B.M. Uapyrun; o pea. H.A.

[TapdentbeBoid, [IpocBemienue.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* Gusuka : 11-i kiace : 6a30BbIA U YIUIYOJIEHHBIA YPOBHHU | CAMOCTOSITEIIbHBIE
Y KOHTPOJIbHBIE pabOTHI : yueOHOe 1ocodue a1t 001e00pa3zoBaTEIbHBIX
opranuzanuii / E. C. Eprotkun, C. I'. Eptorkuna. —Mocksa : [IpocBeliienue
(Knaccuueckuii kypc).

» ®usuka : 10-i kiace : 6a30BbIi U YTIIyOJIEHHBIA YPOBHU : CAMOCTOSTEIIbHbBIE
¥ KOHTPOJIbHBIC pabOTHI : yueOHOE TTocobue i1t 0011eo0pa3oBaTeIbHbBIX
opranuzammii / E. C. Eptotkun, C. I'. Eptorkuna.— Mocksa : [IpocBenienue
(Knaccuueckuii kypc).

» Coopuuk 3aaau no pusuxe. 10—11 xmaccer / aBT.-cocT. E.I'. MockoBKuHa,
B.A. Bonkos.

* E.A. MapoH, kaHIuaaT nel. HayK, yauTeab GU3nKu. (ABTOP-COCTABUTEND).



OnopHble KOHCIIEKTHI U pa3HOYypoBHEBBIE 3aaanus. Ousuka. 10 knacc.

* E.A. MapoH, kaHauaar nei. HayK, yauTeiab QU3nku. (ABTOP-COCTABUTENb).
OnopHble KOHCIIEKTHI U pPa3HOYPOBHEBLIE 3aaHusl. @u3uka. 11 knacc.

» dusuka. [Noypounsie pazpabotku. 10 kiacc : mocodue s 001eoopa3oBar.
opranuzanuii / }O. A. CaypoB. — M. : I[IpocBenienue

» ®usuka. [Toypounsie pazpadoTku. 11 kiacc : yued. mocobue st
o0meo0pa3oBat. opranuzanuii : 6a3oBeii u yriyoa. yposau / FO. A. Caypos,
M. : IIpocBeienue

* ®usuka : 10—11 k1. : moypoy. IIaHupoBaHUE: MOCOOUE AJI yUUTENEH
obmeo6pazosar. opranuzanuii/ B. ®@. [lmnos.—M. : [IpocBemenue

» Ou3nKa : KOHTPOJIb 3HAHUI, YMEHUH U HAaBBIKOB ydamuxcs 10—11 ki
o011e00pa3oBat. yupeKaeHUH : 6a30BbIi U MPOQUIL. YPOBHU : KH. ISl YUUTEISA

/ B. A. 3a6otun, B. H. Komuccapos. — M. : IIpocBenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

* buGimoreka — Bcé o npeamery «dusnkay. — Pexxum gocryna:
http://www.proshkolu.ru

» BuneoomnbiTel Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

* Enunas komuiekuus uu@poBbIX 00pa3oBaTesbHbIX pecypcoB. — Pexum

nocryma: http://school-collection.edu.ru



* lHTepecHbie MaTepuabl K ypokaM (GU3UKH 110 TEMaM; TECThI [0 TEMaM;
HaTJIsTHBIe TTocoOust K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
* [ludpossic 0OpazoBaTenbHbIC pecypchl. — Pexxum nocrymna:
http://www.openclass.ru

* DJICKTPOHHBIC YUeOHHKH 10 pusuke. — Pexxum mocryma: http://www.fizika.r



