MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunucTepcTBO 00pasoBaHus U Hayku Pecnyoauku Komu

YupasJenune oopazopanuss AMP "Uxemckuid"

MBOY "Kpacnooopckas COII"

YTBEPXIEHO
Jupexrop

HasapeHnko PomaH
Huvikonaesuu

Hazapenko P.H.
[Tpuxaz Ne 131
ot «30» aBrycra 2023 r.

PABOYASI ITIPOTPAMMA
(ID 436707)

yueOHoro npeamera « ®u3uka. Yriay0aéHHbIA YPOBEHb)

115t ooyyatrommuxest 10 — 11 kimaccos



c.Kpacnobop 2023



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
OoOy4JaromMmMcsi, KOTOpblE HEOOXOIMMBI A MPOAOLKEHHs oOpa3oBaHUsA 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: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o Gpu3nKe Ha YpOBHE CpeaHEro o01mero oopa3oBaHus Ha yriayOJaéHHOM
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.

[TporpaMmma 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
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHUSI KOCMOCa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJIHEHUU UM YYEOHBIX UCCIIET0BAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCeX pa3fesioB (U3HUKH, BKIIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMHUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpPOMCTBa, 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
po6JieM palMOHAIBHOTO IPUPOOTNIONIb30BAHMS U SKOJIOTHUECKOH 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomero ¢akropa ydeOHOro mporecca. 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 PU3NYecKoro nNpakTukyMa. B mepBom ciyyae mpakTuKyMm
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W 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 paboTamu NpakTHMKyMa HMOHHUMAETCs
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 IpeJCTaBiIeHAa €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM 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 A5t pacuETHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33a49H C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
PUMEHEHNE 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 JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-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 BBIMOJIHEHUS yKa3aHHBIX B IPOrpaMMe M0 PU3NKE YUEHUUECKUX
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl 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
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JT1a00paTOpUid.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJAE MO3HaHHS U (popMHupoBaHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHpOBaHNE YMEHHUI OOBSCHATH SBJICHUS C HCTOJIB30BaHHEM (HU3UIECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 00Oy4eHUI0 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,  MOJEKYJSIpHYO  (DHU3UKY,
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 PEIICHUSI PA3IMYHbIX 33/]1a4 C ABHO 3aJJaHHOU (hU3MUECKOil
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3HYECKUX OCHOB M MPUHLMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTauud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yibTaTa,

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 CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

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 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SIBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. 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, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €M0 MPUMEHUMOCTU. PU3NYECKAS] TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHre cuiibl TOKa U HANPSHKEHUS B LIENMU OCTOSHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepUaibHOW TOUKH, UX MPOCKIMM Ha OCHU CUCTEMbl KOOPJUHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

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

CBobOonHOe maneHue. YcKkopeHue cBOOOAHOTO majicHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPY)KHOCTH. YTJOBas WU JIMHEWHasi ckopocTh. Ilepuog u vactora oOpaiieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE NTEpeaadyn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM 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, TPAEKTOPHUI, CKOPOCTEN IBUKEHHSI OAHOTO U TOTO K€ Teja
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKEHUs Tena, OpOIIEHHOT0 TOPU30HTANIBHO. [[poBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHue IBHKEHHS Tella MO0 OKPYKHOCTH C IOCTOSHHOW II0 MOZIYJIFO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI U OT reorpauuecKkoi MHUpOTHI. J[BHkKeHNe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU JBUKEHUU TEJA B dKUJIKOCTU WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOICHCTBYIOLIEH MPUIOKEHHBIX K Ty CHJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOS, KAYEHUSI U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €ro MaccChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kod(duimenta TpeHUs 1Mo BETWYUHE YIIIOBOro KoddduimeHnra
3aBucuMOCTH 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. [locTtymarenbHoe W BpamjaTeabHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIUTEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO 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.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

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.



[loTeHManbHbIE W HEMOTEHLMAIbHbIE CWIbl. lloTeHUMAbHAS JHEPTHUS.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
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 MEXaHUYECKOUN 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 sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHne nMmmyJsibca Telia o TOpMO3HOMY MYTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

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. OcHo8bl MONEKYTAPHO-KUHEMUUECKOU MeopUll.

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 ATHX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



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

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

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BelmiecTBa. [ '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 nBUKEHUs YacTUI] BELIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, 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 mawiunol.

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
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
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, nabopamopmsie padomul, npAKMUKYM.

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 HACBHILLIEHHBIX 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 KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

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 moayisa 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, [HUAJIEKTPUKH U  MOJYIPOBOJIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

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

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

Hampsoxk€anocts  anekTpuueckoro  moyig.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snexkTpocraruyeckoro noss. CsA3b HANPSHKEHHOCTU MOJISL M 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 o0béMy Mmiapa. Ilome paBHOMEpPHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM IOJIE.

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPIKEHHBIX IAPUKOB.

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 CONPOTUBJIEHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
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) dJeKkTpudeckoil 1menu. 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.

HccnenoBanne 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.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanrie pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHHMKA 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
MPOBOAUMOCTE TBEPABIX METAIIOB. 3aBUCUMOCTH COINPOTUBIICHHS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



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

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra3opas3psaHbIe
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 JIEKTPOIMUTOB.

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 UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX W3MEPUTENbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX THUMNOTE3 (BBIOOp U3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMud MaTeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIbHBIE IPUOOPHI, ITUpOoBas JT1adbopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAIOIIEH Cpeibl,
yTHIn3anus OHOOPraHMYEeCKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJlyueHHE HaHOMAaTepHUajoB, TEIUIOBbIE CBOWMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C UCHOJIb30BAaHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBasi TypOuHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHamMuka.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU 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.

MaruuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTHKy, rapa- u JUuaMarHeTUKHU.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MArHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOIECCHl: MHAYKIHWOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TameHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
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. MexanuuecKkue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOaHusi. Kunematudeckoe W TMHAMUYECKOE OIMHUCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJEOAHUN HCXOMHOU
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 kKonebanusx. BeiHyx)aeHHbIe Koiebanus. Pe3oHanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKECHUSL.

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

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUs PEACTABICHUN 00 HACATHHON MOJIENIN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuoaa CBOOOIHBIX KOJIEOAHUN HHUTSHOTO U MIPYKHHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTEIbHOM KOHTYDE.

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 HaNpsDKEHHS TMPU  Pa3iIudHOM (dopme
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. IlpomsBoacTBo, mnepeaaya U MoTpeOiIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHUU JIEKTpoInepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopenp 3JIeKTpPOMarHuTHOTO TeHEpaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnronenue 31eKTpOMarHiTHOIO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHuns u qudpaKimsl.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntonenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y MHOJ IPOU3BOJIBHBIM 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. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB 300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nosnsipusaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpUMEPE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOISIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3Iy4YEHUs CBETOJIMOAA MPHU NMOMOLIM JU(PAKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUHU OTHOCUTEIIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuueckue yCTpOMCTBA M TEXHOJOTHUECKHE IMPOLECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

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 cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTenHa 11 Gporoaddexra. «Kpacnas rparuma» Gororddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pasMepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIelca dactulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @uzuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TOINBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[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, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BaHUEM J03UMETpA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve ramakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKEHHUH JJIs ONpeIeSIeHUs MOJ0KEeHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Ob1 u3MepeHust (U3NIECKUX BEJIMUUH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, NPOBEpKa MPEMJIOKEHHbIX TUIoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAMHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeIOBEKa, POJIb K MECTO (PM3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUeCcKoW KapTHUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Yy4€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaT€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M HMX NPOEKIMU HA OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHbIN aHAIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dboTochEMKA 3€MHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOIBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAsA SHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JOJDKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH 00YyYaronIuXxcsi pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMNbBITA AEATEIBHOCTA B MPOILECCE pEAM3allii OCHOBHBIX HAMNPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIECYEIOBEYECKUX T'yYMAaHUCTUYECKUX M
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIMSIMH U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3nuyHbIM chepam npodecCHOHATBbHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha POTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YHOH JeATEIbHOCTH, 'OTOBHOCTH B IpOIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCIOBHUSX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHUAAMHU JACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOIUThb APryMEHTHI  JUJIA
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATEIbHOMN
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JaCTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBIATH IIOMCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHUs WHGOpPMalKMKW M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIEHWEe Ha YpokKax (HU3MKM U BO BHE-ypPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallUl W CMSAr4arth
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
UHTEPECOB U BO3MOXHOCTEH KaX/10T0 4jieHa KOJUIEKTHBA,;

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOr0 y4YaCTHHKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJECHUE B pPa3IUYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MTPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHU;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30oBaTEIbHBIM W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
JeSITEIIbHOCTH;

e IIpPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NUECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras aedopmanmsi, aOCOMIOTHO YIPYroe W alOCOIOTHO
HEyIIPyroe CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTHM) MPUMEHUMOCTH (PU3HYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOIO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3aKkOoHbl HplOoTOHA, mpUHIMI OTHOCUTENbHOCTH ['amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAaHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHUYECKOW HSHEpruM,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMIIYJIbCA U MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JIBUYKCHUS W KOHILIEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJMHAMHKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa [Jis ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, YHEPTUS YIIPYTON
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiaOBOrO JIBUTATEIIS; JJIEKTPUUECKOE MOJE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBW)XKEHHE YACTHUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKON BETMYUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEpPEHWH, JelaTb  BbIBOABI MO  pe3yibpTaram
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 110 MPOBEPKE MPEIIOKEHHONW TUIIOTE3bl: TIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOrO  OJKCHEpUMEHTa, [MpakTUKymMa W  y4yeOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3MUecKoil MOJIENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHUSI O0OOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETNIOYKY PACCY IACHHUM C OITIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKIIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH YeJIOBEKa, CBA3AHHOM C (PU3MYECKHMMH TIPOIecCaMu, C
MO3UIIMN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3udHble CrocoObl paboThl ¢ mHpOpMaNHeH (HU3UIECKOTO
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMalMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITENIbHOTO IPUOOPETEHUSI HOBBIX 3HaHUH B IIPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xon1ty oOyuenus B 11 knacce npeiIMETHBIE PE3YJIbTAThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHPA, POJIb ACTPOHOMUU B IPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HMIT): OMHOPOJHOE ANEKTPUUECKOE U OJHOPOJHOE MArHUTHOE MOJS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclioBuUs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHbBIE TMOJOXEHUS M 3aKOHbl JJEKTPOJMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMAT 3JIEKTPOCTATUIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIIEPCHUsi, T[OJHOE BHYTPEHHEE OTpaKEHUE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHaTu3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNUHM 3BE3/] M BCelleHHOM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MMOJTYYECHHOW 3aBUCHMOCTHU
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSMBIX B KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUU;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3UUECKUX TEOpHUi
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelmath KayeCTBEHHBIC 3aJay, TpeOyrollre NPUMEHEHHUs 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHI;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIpOIecCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, a TAKKE Pa3yMHOM MCIOJIb30BAHUM JOCTUKEHUN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbsIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHne C HCIOIHEHUEM pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAyHied npohecCuOHaIbHOM EATETbHOCTH 110
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpAOro TENa 5
2.4 3aKOHBI COXPAaHEHUsSI B MEXAHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpUYECKOe T0JIe 24
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKYM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
93 MexaHu4YecKre U dJIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1 OcunoBbel CTO 5 1
Hroro mo pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUI MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa 15
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

®duszuka — pyHaaMeHTaabHas HayKa o
IpUpoJie

Hayunblil MeTOJ TO3HAHUS U METO/BI
uccaenoBaHus GU3NYECKUX SIBJICHUI
OKCIIEpUMEHT U T€OpUs B IIPOLECCE
no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

https://myschool.edu.ru/

https://lib.myschool.edu.ru/content/5190

https://myschool.edu.ru/

Crnioco0rl n3mMepeHust GU3NYECKUX
BEJINYNH

https://myschool.edu.ru/

AGCoIt0THAs M OTHOCHUTENbHAS
MIOTPEIIHOCTH U3MEPEHUIN
(hbUBUYECKUX BEITUYUH

MognenupoBanue B ¢pusuke. Poib n
MecTO (pU3UKU B POPMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH
monen

Mexannueckoe nBuxkenue. Cucrema
orcueTa. OTHOCUTEIBHOCTD
MEeXaHN4YecKoro asrkeHus. [Ipsmas
1 oOpaTHas 3a]a4l MEXaHUKH

https://myschool.edu.ru/

https://myschool.edu.ru/

https://lib.myschool.edu.ru/content/16228
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https://lib.myschool.edu.ru/content/16228

Pannyc-BekTop maTepuaibHOU
TOYKH, €ro MPOEKILUU HA OCH
KoopauHar. Tpaekropus.
[Tepememienue. Cxkopocts. Ux
MIPOEKLNUN HAa OCU KOOPAUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkeHue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEIHOTO
JIBYDKEHUS

https://myschool.edu.ru/

/https://lib.myschool.edu.ru/content/5583

10

CrnosxeHue nepemMenieHnii u
ckopocrtel. Pemenue 3agau

https://myschool.edu.ru/

11

12

13

14

HepaBHOMepHOE ABM)KEHHE.
MrHaoBeHHas CKOPOCTh. Y CKOPEHHE.
[IpssMonMHENHOE IBUKEHUE C
MTOCTOSIHHBIM YCKOPEHUEM

I'padpuueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBoOogHOe nasieHue. Y CKopeHue
CBOOOJHOTO MaJieHHsl. 3aBUCUMOCTh
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

JIBr>KeHHe Telna, OpOIIeHHOT0 O/
YIJI0M K TOPU30HTY

https://myschool.edu.ru/

https://myschool.edu.ru/

https://lib.myschool.edu.ru/content/16036

15

KpuBonuneriHoe 1BUXEHUE.
JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
Y JIMHEWHAas ckopocTh. [lepron u
yactoTa. LleHTpocTpemMurensHoe 1
IIOJIHOE YCKOPEHUE

https://lib.myschool.edu.ru/content/14411
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16

KonrponsHas pabora o teme
"Kunemaruka"

17

IIepBb1if 3ak0H HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.
IIpuHLKII OTHOCUTEIBHOCTH
lNanmnes. HennepuuanabHble CHCTEMBI
orcuéra

18

19

Cuiia. PaBHOIEHCTBYIOIIAS CHJTA.
Bropoii 3akon Herotona. Macca

B3aumoneiictBue ten. Tperuil 3akoH
Hrrotona

https://lib.myschool.edu.ru/content/4013

20

[IpuHIMI cynepno3unuu Cuil.
Pemenue 3ana4 Ha IpUMEHEHHE
3aK0HOB HproTOHA

21

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBAJICHTHOCTh TPaBUTAITMOHHON
Y NUHEPTHOM Macchl

22

23

24

Cuna TsKeCTH M YCKOpeHHe
CBOOOIHOTO MaJeHUs

JIBr>xeHre HeOeCHBIX TeN U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupoaa u BUIbI cui
TpeHMs. [IBUKCHHE B )KUAKOCTU U



https://lib.myschool.edu.ru/content/4013

rase ¢ y4€TOM CHUJIbI COIIPOTUBIICHUS
cpeabl

26

27

28

Jasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTymarenbHOE U BpaliaTeibHOE
JBIKEHHE TBEPOTO Tella

MoOMEHT CUJIbl OTHOCUTEIILHO OCH
BpallilCHUs. IInedo cumsl

https://lib.myschool.edu.ru/content/5584

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepromy Tery. LlenTp TsokecTu
Tesa. Y CIoBUs paBHOBECHS TBEPIOTO
Tena. Buapl paBHOBecus

30

31

Pemenue 3agau

KonTponbHas pabota mo Teme
"Tunamuka. CTaTuKa TBEpJOTO Tena'

32

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
[lenTp Macc cucTeMbl MaTEPUAIBHBIX
To4eK. TeopeMa 0 IBHKEHUH LICHTPA
Macc

33

I/IMHy.]'II)C CHJIBI 1 U3BMCHCHUEC
UMITyJIbCa TeJla. 3aKOH COXPaHEHUs
uMnynbca. PeakTuBHOE BUKEHUE

https://lib.myschool.edu.ru/content/5191

34

MoMeHT uMITysibca MaTepUATBHON
touku. [IpencraBienne o
COXPAaHEHWH MOMEHTA UMITyJIbCa B
LEHTPAIBHBIX MOJIAX



https://lib.myschool.edu.ru/content/5584
https://lib.myschool.edu.ru/content/5191

35

Pemenue 3agau

36

37

38

39

40

Pabota cuibl Ha MaoM U Ha
KOHCYHOM IICPCMCIICHUU.
I'paduueckoe npeacraBieHue
paboThI cHTbl. MOIITHOCTE CHITBI

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KMHETUYECKOU SHEPIUU
MAaTepHATbHON TOUKHU

[ToTeHuunanpHbIe U
HEMOTEHUUAIbHbIE CHUJIIBI.
ITorenuunaneHas sHeprusi. Bropas
KOCMMYECKasi CKOPOCTh

TpeThbst KOCMUYECKast CKOPOCTbD.
CBs13b pabOTHI HEMOTEHITMATBHBIX
CHJI C UI3BMEHEHNEM MEXaHUUECKOH
SHEPTUU CHCTEMBI TeJl. 3aKOH
COXPaHEHUS MEXaHUUYECKOM dHepTUn

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis uaeanbHON )KUIKOCTH

41

KonTponbhas pabota no teme
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

42

PazBuTue npencrasienuii 0 npupoe
TerI0Thl. OCHOBHBIE MOJIOKEHUS
MKT. uddyzus. bpoynosckoe
JIBH)KEHUE

https://lib.myschool.edu.ru/content/4018



https://lib.myschool.edu.ru/content/4018

Crpoenune ra3000pa3HbIX, KUIKUX U

43 TBEPJBIX Te. XapaKTep IBHKCHUS U
B3aMMOJICHCTBUS YaCTHI] BEIECTBA
Macca u pazMepbl MOJIEKYJT

44 (aromoB). KonnuecTBo BeriecTna.
[TocTostHuast ABoraapo

45 Temneparypa. Termnosoe
paBHoBecue. [lkana Llenscus

46 Pewenue 3amau

47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI

48 YpaBuenue MeHeneena-
Knanetipona. Pemienue 3anau

49 AOcoitoTHas TeMmiepaTrypa. 3akoH
JanbpToHa

50 N3omporieccsl B neanbHOM Ta3e ¢
IMOCTOSIHHBIM KOJIHYECTBOM BEIIECTBA
I'pacdmueckoe npencraBneHne

51 M30IIPOIIECCOB: U30TEPMA, U30X0Pa,
nuzobapa

52 OcHoBHoe ypaBHeHHe MKT

53 Pemenue 3amau
CBs3b a0COIOTHOM TeMmepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO

54 CpeIHEN KNHETUYECKOH 3HEepruen
MOCTYHATEeNbHOTO TETJIOBOTO
IBIKECHUSA €€ 4acTHI]

55 O0o0011IeHNEe U CHCTEMATH3aLIHS

s3ganui mo teme "OcuoBsl MKT"




56

KonrponsHas pabora o teme
"OcnoBsl MKT"

57

TepmoauHaMuueckas cCucTeMa.
3anaHue BHEMHUX ycinoBui 1uist TL
cucreMbl. BHeniHue u BHyTpeHHHE
napametpsl. Ilapamerpsr T/
CHUCTEMBI KaK CPEIHNE 3HAYCHUS
BEJIMYHH, ONUCHIBAIOUINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamornpounsBompHas penakcanus T]]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

60

61

62

63

Moens ueaIbHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOW MOJEIIH

YpaBHenue Menzeneena-
Kianeiipona u BelpaxkeHue 1is
BHYTPEHHEHN SHEPIUU

BeIpaxxenue 1 BHyTpeHHEN
SHEPIUU OJHOATOMHOI'O UJEAIBHOIO
ra3a. KBazucratuueckue u
HECTaTHYECKHE IIPOLECCHI

OneMeHTapHas paboTa B
TepMoMHaMUKe. Beruucnenue
paboTsI 1o rpaduKy mnpoiecca Ha
pV-nuarpamme

Tennonepenada kak crocod
U3MEHeHUs BHyTpeHHel sHepruun T /1
cHCTeMBbI 0€3 COBEepIIeHUs pabOThI




64

KonBeknus, TerionpoBogHOCTb,
U3JIy4yeHue

65

KonmuecTBO TEMIOTHI.
TennoéMKOCTh Tela. Y aelnbHas 1
MOJISIpHAsI TEIUNIOEMKOCTH BEILECTBA.
VY nenbHas TENI0Ta CropaHus
TOILIMBA

66

67

Pacuér konmdecTBa TETIOTHI IPH
TerIoneperade

[TonsaTre 06 anrabaTHOM Mpolecce.
[lepBblii 3aKOH TEPMOIMHAMHKH

https://lib.myschool.edu.ru/content/15005

https://lib.myschool.edu.ru/content/4019

68

KonuyectBo TemnoTsl u paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN
sHepruu T/I cuctemel

69

Bropoii 3aKk0H TEpMOJIMHAMUKY 1JIs
PaBHOBCCHBIX 1 HCPABHOBCCHBIX
nporieccoB. HeobpatumocTts
MIPUPOIHBIX MTPOIECCOB

70

71

[TpuHIMITBI AEHCTBUS TEMIOBBIX
mammH. KITJJ

MaxkcumansHoe 3HaueHue KIIJI,
Huxn Kapno

https://lib.myschool.edu.ru/content/3059

https://lib.myschool.edu.ru/content/14845

72

Pemrenue 3agau

73

DKOJIOTHYECKHUE aCTIeKThI
HCIIOJB30BaHUs TCIIJIOBBIX
nsurareneil. TernoBoe 3arpsi3sHEHNE

OKpY>KaloIleu cpeibl

74

Pemenue 3agau
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75

O00011IeHIE U CUCTEMATHU3ALIIS
3HaHui no teme "TepMoarHaMUKa.
TemnoBble MaTUHEL"

76

KonrponsHas pabora o Teme
"TepmoauHamuka. TemnnoBbie
MaIuHb!"

7

78

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u kunenue. Y nejibHast
TeII0Ta mapooOpa3oBaHUs

HacpllieHHbIe 1 HEHACHIIIICHHBIE
napbl. KayecTBeHHas 3aBHCUMOCTh
IUIOTHOCTH U JIaBJICHUS
HACBHIIIEHHOTO Tapa OT
TEMIICPATYPHbI, UX HE3AaBUCUMOCTD OT
00BEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypPhbl KUIIEHUS
OT JIaBJICHUS B KUAKOCTU

79

80

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCUTCJIbHAA BIAXKHOCTH

Pemenue 3agau

81

TBépnoe Teno. Kpucrammueckue u
amopdHbIe TeIa. AHU3OTPOIIHUS
CBOMCTB KPHUCTAIIIOB

82

83

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TeniaoTa miaBJICHUs.
CyOmmmartust

Hedopmariu TBEpAOTO TENA.
Pactsoxkenue u cxxatue. CaBur.




Mopyns FOura. [penen ynpyrux
nedopmaruit

84

TernoBoe paclIMpeHUe KUJIKOCTEN U
TBEPABIX T€JI. AHFAPMOHU3M
TEIUIOBBIX KOJeOaHMil YacTUIl
BELIECTBA

85

86

[IpeoOpa3zoBanue 3HEPIUM B
(ha3oBBIX Mepexogax

ypaBHeHI/Ie TEII0BOro OajaHca

87

88

89

90

Pemenue 3agau

[ToBepxXHOCTHOE HATSKEHHE.
Kanunnsipusie sinenus. JlaBnenue
M0/, UICKPUBJIEHHOM MOBEPXHOCTHIO
xunkoctu. Popmyna Jlammaca

O06o011eHne U cucTeMaTU3aIus
3HAHMUU 10 TeMe "ArperaTHble
cocTosiHuA BemecTsa. Pa3oBble
nepexonpl”

Kontponbnas paboTa mo teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

91

DIIeKTpU3anus Tell U €€ MPOSBICHUSA.
DIeKTpuyecKui 3apsia. /IBa Buaa
AIEKTPUUYECKUX 3aPsI0B.
[IpoBOIHMKH, AUDTEKTPUKH U
MOJTYITPOBOIHUKHU




92

DneMeHTapHBIN AEKTPUIECKUI
3aps/. 3aKOH COXpaHEeHUS
AIIEKTPUYECKOTO 3apsaaa

93

94

B3anmoneiicTBre 3apsioB.
Toueunsle 3apsaapl. 3akoH Kynona

Pemrenue 3amau

https://lib.myschool.edu.ru/content/14697

95

Dnektpuueckoe nose. Ero neiictue
Ha JJICKTPUYCCKUE 3aPsI/Ibl

96

Hanpssk€HHOCTB IIEKTPUYECKOro
nosisi. [IpoGnbIit 3apsz. Jluauu
HaNPsHKEHHOCTHU JIEKTPUYECKOTO
nossi. OJHOPOJHOE IIEKTPUUECKOE
oJie

https://lib.myschool.edu.ru/content/5195

97

IToreHmmaabHOCTH
3JIEKTPOCTATHYECKOTO MOJISA.
Pa3HocTh mMOTEHITHAIOB 1
HaIpsDKEHUE

98

99

100

[TorenmaneHas 3HEPTUs 3apsaaa B
JIEKTPOCTATHYECKOM II0JIE.
[ToTeHIman 3J1eKTPOCTaTUYECKOTO
oSt

CBs13p HaNPSYKEHHOCTHU OIS U
Pa3HOCTH NOTEHIIUAJIOB [Tt
JIEKTPOCTATUYECKOTO OIS
[TpuHuMn cynepnosunuun
NIEKTPUUYECKUX TTOJIEN

101

Pemrenue 3anau



https://lib.myschool.edu.ru/content/14697
https://lib.myschool.edu.ru/content/5195

[Tone Toueunoro 3apsana. [one

102 .
PaBHOMEPHO 3apsHKEHHOMN chepbl
[Tosie paBHOMEPHO 3apsKEHHOTO IO

103 00BEmy mapa. [lone paBHOMEPHO
3apsHKCHHON OECKOHEUHOU
TJIOCKOCTH

104 [TpoBOAHHKY B 3JIEKTPOCTATUIECKOM
moJie. Y CIIOBUE PAaBHOBECHS 3apsIOB

105 JIMDIEKTPUKY U TIOTYIIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTh
IJIOCKOTO KOHAEHCATopa

107 [TapannensHOE coeAMHEHNE
KOHJICHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOTO
KOHJICHCATOpa

110 Pemenue 3amay

111 JIBr>keHue 3apsKEHHOM YacTULIBI B
OJTHOPO/IHOM DJIEKTPHYECKOM TOJIe

112 Pemenue 3amay
O060061IeHre U cucTeMaTH3alus

113 3HaHUH MO0 TeMe "DIEeKTPUUYECKoe
nosne"

114 KonrponsHas pabora o teme

"DnexTpuueckoe noiue"




Cuia Toka. [1ocTOSIHHBIH TOK.

115 YcnoBust cyiecTBOBaHUS
ITOCTOSTHHOT'O 3JIEKTPUUYECKOI'0 TOKA

116 Hcrounuku Toka. Hanpsixenue u
SC

117 3aKoH OMa JUIs yHacTa LIeTH. https://lib.myschool.edu.ru/content/312
DIEeKTpUYECKOe CONMPOTUBIICHUE
3aBUCHMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0
JUIMHBI U TJI0IAU TIOTIEPEYHOro
CEUYCHUS

119 VY nenbHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3agau
[TocnenoBarenvHOE, MapaIeIbHOE,

120 CMENIaHHOE COETMHEHNE
MIPOBOTHUKOB
Pacuér pa3BeTBiIEHHBIX

121 aneKTpuyeckux nemnei. [Ipasuna
Kupxroga

122 Pemenue 3amau

123 Pa6ora snexktpuyeckoro Toka. 3akoH
Hxoyna —Jlenua

124 Pemenue 3amau
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TenmoBas MOIIHOCTH, BBIACIICMAT
Ha pe3nucTope

126 Pemenue 3amau



https://lib.myschool.edu.ru/content/312

O/1C u BHyTpeHHEE CONPOTUBIICHUE

127
MCTOYHUKA TOKA

128 3axoH OMa 11 TOJIHOM (3aMKHYTO)
BJIEKTPUYECKON e

129 Pemenue 3amau

130 MoIHOCTh HCTOYHUKA TOKA

131 KopoTtkoe 3ambikanmne

132 Konnencarop B 1ienu mocToSsHHOTO
TOKa

133 Pewenue 3amau

134 Pemenue 3anay no teme
"ITocTOSHHBIN NEKTPUUECKUN TOK"

135 Pewmrenne 3amau o reme
"TTocTOSIHHBIN 3IEKTpUUYECKUI TOK"

136 Pemenue 3agau o reme
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"
O06o011eHre U cucTeMaTU3aIus

137 3HaHuil no teMe "llocTosHHbBIN
ANEKTPUYECKUNA TOK"

138 Kontponbnas paboTa mo teme
"I[ToCTOSTHHBIN 2JIEKTPUYECKHUI TOK"
DneKkTpruyecKasi MpoOBOAUMOCTD

139 Pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B METaJIaX.
CBepXIpoBOANMOCTh
DNEeKTPUYECKHUI TOK B pacTBOpax u

140 pacmiaBax 3J€KTPOJIUTOB. 3aKOHbI

®dapazes 11 HIEKTPOIU3a




141

DnekTpuyeckuil Tok B razax. [lmazma

142

143

DJIEKTPUYECKUH TOK B BAaKyyMe.
BakyymHubie npuGopsl

DJIEKTPUUYECKUIN TOK B
MOJIYTIPOBOTHUKAX

144

145

[TomynpoBOTHUKOBBIE TPUOOPEI

Ou3nyeckuil MPakTUKyM IO TeMe
"M3MepeHue cuibl TOKa U
HaIPsHKEHUS B LIETIH MOCTOSTHHOTO
TOKA IPY TTOMOIIIUA aHAJIOTOBBIX U

U (POBBIX H3MEPUTEITBHBIX
npubopoB" uiK "3HAKOMCTBO C
nudpoBoii maboparopueii Mo Gu3nKe.
[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYUH MIPU TOMOIIU
KOMITBIOTEPHBIX JATYUKOB"

146

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4eHre HepaBHOMEPHOTO
JBUKECHMS C LIENBIO ONPENETICHUS
MIHOBEHHOH CKOPOCTH"

147

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepeHune ycKopeHus Npu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOU
mockoctu" unu "UccnenoBanue
3aBUCUMOCTH IIyTHU OT BPEMEHU PU
PaBHOYCKOPEHHOM JBH>KEHUN"

148

@u3NYECKU MPAKTUKYM 110 TEME
"3MepeHne yCKOpeHHsi CBOOOIHOTO




nageHust" win "M3yueHue 1BUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO" WK
"UccaenoBaHue 3aBUCUMOCTH
neproja oOpalieHusi KOHUYECKOTo
MasITHHUKA OT €ro MapaMeTpoB"

150

151

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepeHue paBHOICUCTBYIONIEH
CHJIBI TP ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTU" WK
"IIpoBepka runoTessl 0
HE3aBHCHUMOCTH BPEMEHU JABH)KECHHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HUKAIOIINX B
MIPY>KUHE U PE3UHOBOM 00pasiie, OT
ux nepopmanun" unu "Nsydyenue
JIBUKEHUSI CUCTEMBI TeJI, CBA3aHHbBIX
HUTBIO, IEPEKUHYTON Yepe3 JETKUil
61oK"

152

@u3nYeCKUil NPAKTUKYM IO TEME
"U3mepenue korhduireHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
Kod(urmenTa 3aBUCUMOCTH




153

Frp(N)" win "UccnenoBanue
JBUKEHHs OpyCKa 10 HaKJIIOHHON
IJIOCKOCTH C MIEPEMEHHBIM
kod(urmeHTomM TpeHus" niIu
"U3yuyenue IBUKEHUS Ipy3a HA Baly
¢ Tpenuem"

Ou3nyeckuil MpakTUKyM IO TeMe
"UccnenoBanue ycioBui
paBHOBecHsI TBEPIOTO Tea,
HMMEIOILETO OCh BpalleHus" Wiu
"KoHcTpyupoBaHue KpOHIUTEIHOB U
pacuér cui1 ynpyroctu" uiu
"N3y4yeHne ycTOHYMBOCTH TBEPIOTO
TeJa, UMEIOIIEro MJI0Ia b OmophI"

154

155

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HoMy nyTu" uin "M3mepenune
CHJIBI TSTH, CKOPOCTH MOJIEH
AIEKTPOMOOHJISI U MOIITHOCTH CHITBI
Taru" nin "CpaBHEHHE U3MEHEHMUS
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBanue coxpaHeHus
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" wiu "M3mepenue
KMHETHYECKOM SHEPTUU TeJla 10
TOPMO3HOMY ITyTH"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOTr0
nporecca (PeKOMEHA0BaHO




156

UCIOJIb30BaHUe UG POBOI
naboparopun)" win "M3yueHue
HM30XOPHOIO Mpolecca" uiu
"N3yuenue n3obapHoro mporecca”
unu "IIpoBepka ypaBHEHUs
COCTOSIHUS"

Ou3nyeckuil MpakTUKyM IO TeMe
"U3mepeHue yaenbHoi
TemtoéMrocTu" uinu "Mccnenosanue
Iporiecca OCThIBaHUS BelecTBa" Wiu
"UccnenoBanue agradaTHOTO
nporecca" uin "N3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI
KHIIEHUS KUOKOCTENH"

157

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne 3akoHOMEpHOCTEN
UCHIapeHUs KUAKOCTeN" Uiu
"N3mepenue yaenbpHON TEMI0Th
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX NTApOB" WU
"N3mepenne abCoMOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MaccChl
apoB B nomerieHnu' . ismepenue
ko3¢ duLIreHTa TOBEPXHOCTHOIO
HaTSKEHUS

158

@u3NYECKU IPAKTUKYM 110 TEME
"Habmronenne npeBpaiieHus




159

SHEPTUH 3aPsHKEHHOT0 KOHAEHCaTopa
B DHEPTUIO U3JIyYeHHUs cBeToauoaa"
iy "M3ydeHne npoTeKaHusi TOKa B
LIeTIH, coJieprKalleld KoHaeHcaTop"
unu "PacnpeneneHre pa3HoCTH
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
MOCJIeI0BATEILHOM COCIMHCHUH
KOHJIEeHCaTOpoB"

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaenqoBaHue CMEIIAHHOTO
COEIMHEHUS PEe3UCTOPOB" MU
"N3mepeHue yaenbHOro
COIPOTHBIIEHUS IIPOBOIHUKOB" WK
"HccnemoBanue 3aBUCUMOCTH CHITBI
TOKa OT HANPSKEHUS JJIs JTAMITbI
HakaJuBaHus"

160

161

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue snextponusa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
nona" win "HMccnenoBanne
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEpaTyphl”
nnu "CHATHE BOJIBT-aMIIEPHON
XapakTEePUCTUKU quoaa”

PesepBHeIit ypok. O6001IeHNE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"KunemaTtuka"




162

PesepBHelil ypok. O000IICHHE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe
"Jlmnamuka"

163

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3anuia 3HAHUH 110 TEME
"CraTtuka TBEpa0ro Tena

164

165

166

167

168

PesepBHrlit ypok. O60011eH1E 1
cCHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBHrlit ypok. O60011eH1E 1
CHCTEMAaTH3alMs 3HAHUI 10 TEME
"OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun"

PesepBHrlIit ypok. O600111eHNE 1
cUcTeMaTHu3alvs 3HaHHH 110 TeMe
"Tepmonunamuka. TeniaoBbie
MaIrHb"

PesepBHrlIit ypok. O600111eHNE 1
cUCTeMaTHu3alus 3HaHUH 110 TeME
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBbIe IEPEXOABI"

PesepBHeIit ypok. O6001IeHNE 1

cucTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuueckoe nojue"

169

PeseprubIil ypok. O60061eHIE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"TIoCTOSIHHBIN 37IEKTPUUECKUI TOK"




[Ipomexxyrounas arrecranus.
170 PesepBubIil ypok. O600611IeHIE 1

1
CUCTEeMaTH3alus 3HaHHUH 110 TeMe
"Toku B pa3IMuHbIX cpeaax"
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KJIACC

KoanuecTBo 4yacoB

Ne JJIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Kourpoabuble IIpakTHyeckue 06 pAIOBATEILHbIE PECYPCHE
padoThI padoThI
B3anmoneiicTBre NOCTOSIHHBIX
1 MAarHuTOB ¥ MTPOBOAHUKOB C TOKOM. 1 https://lib.myschool.edu.ru/content/972
MarnutHoe nojue. ['unoreza Ammnepa
BekTop MarHUTHOM MHAYKLUY.
2 [TpuHIMT cynepno3uui MarHUTHBIX 1
nosnei. JInHuY MarHUTHOM MHIYKUIHHU
3 MarHuTHO€ 110Jie IPOBOJAHUKA C 1
ToKoM. OnbIT Opcreaa
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOJ1YJIb
5 Pemenue 3amau 1
5 [Ipumenenue 3akoHa Amnepa. 1
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. JIBHKEHUE 3apsSKEHHON 1
YacTUILIBI B OJHOPOJJHOM MarHUTHOM
oJie
8 Pemrenne 3agau
9 Pab6ota cunbl Jlopenna
10 Pemenue 3amay
MarsuTHO€ 10J1€ B BELIECTBE.
11 deppoMarHeTuky, napa- u 1

JUaMaroCTukKmu



https://lib.myschool.edu.ru/content/972

OCHOBHBIE CBOHCTBA

12 dheppomarnerukoB. [Ipumenenmne
(heppoMarHeTuKoOB

13 Pemenue 3agad mo reme "MarautHoe
noje"

14 Pemrenue 3agaud mo reMe "MarauTtHoe
mojie"
SIBneHnE IEKTPOMAarHUTHOM

15 uHaykuuu. [IoTok BekTopa MarHUTHOU
WHIYKIHH

16 OC uaayKnuu

17 3AKOH SIICKTPOMArHHTHOH HHYKLHH https://lib.myschool.edu.ru/content/20
®dapanes

18 Buxpeoe anekrpudeckoe moiie. Toku
dyko

19 OJ1C uHAYKINY B ABUKYIITAXCS
MTPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuiio Jlenna
NunykrusaocTs. KaTymika

22 WHIYKTUBHOCTH B IIETIH ITOCTOSIHHOTO
TOKa

23 SAsnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprus MarHUTHOTO TIOJIS KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

25 Pemenue 3agau



https://lib.myschool.edu.ru/content/20

26

O00011IeHIE U CUCTEMATHU3ALIIS
3HAHUM 1O TeMe "DNeKTpoauHaMuKa"

27

28

29

KonrponsHas pabora o Teme
"DnexkTpoauHaMuka"

KoneobarensHas cucrema. CBOOOIHEIE
KosieOanus. "'apMoHndeckue
KoJe0aHus

Kunemarnueckoe u JUHaAMHNYCCKOC
OITHCaHHE KOJeOaTEIbHBIX ,Z[BI/I)KCHI/Iﬁ

30

DHepreTuieckoe onucanue. BeiBos
JTUHAMHAYECKOTO OMUCAHUS
rapMOHUYECKHUX KOJIeOaHUMN U3 UX
SHEPreTUYECKOr0 U KHHEMATUYECKOT O
OMHCaHUs

31

32

33

Awmiuntyzaa u ¢asa konedaHui

[lepuron u yactoTa KoneOaAHMIA.
[Teproa manbeix cBOOOIHBIX
KoJje0aHui MaTeMaTUYECKOTO
MasaTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH IPYKUHHOTO MasiTHUKA

3aryxatomue KonebaHusl.
Brinyxaennsle koneOanus. Pezonanc

34

ABTOKOJIEOAHMS

35

36

Pemenue 3agau

VYpok-koHpepenuus "Mexannyeckue
KoJie0aHUs B MY3bIKAIbHBIX
HUHCTpyMEHTax"




37

O00011IeHIE U CUCTEMATHU3ALIIS
3Ha”HUH 110 TeMe "MexaHuuecKkue
KoJieOanusa"

38

39

40

DNEKTPOMArHUTHBIE KOJICOAHMUS.
KonebarenbHbIi KOHTYD

®opmyna Tomcona. CBsi3b
aMIUTATY/IBI 3apsia KOHAEHCATOpa C
aMIUIATYI0M CUJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3akoH COXpaHCHHA OHCPIU B
nacaJlbHOM KoJIeOaTeIbHOM KOHTYpC

41

3aryxarolue IeKTPOMarHuTHbIE
KoneOaHus. BeiHyXIIeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

42

IIepemennsIi TOK. Pezucrop u
KOH/JICHCATOP B LN IIEPEMEHHOTO
TOKa

43

44

Karymka UHIyKTUBHOCTH B LIEN
MEPEMEHHOTO TOKa

3akoH OMa u1st IEKTPUUYECKOH 1Ienu
MEPEMEHHOT0 TOKa

45

MOoMmHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYTHOE U IEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAIIPSHKEHUS

46
47

Pe3onaHC B 351eKTpHUECKON LIETIH

Pemenue 3agau




WneanbHblif Tpanchopmatop.

48 [TpousBoacTBO, Mepenaya u
noTpeOIeHNE MIEKTPHUIESCKOW SHEPT U
DKOJIOrM4eCKUe pUCKU TIpU
MIPOU3BOJICTBE IIEKTPOIHEPTUH.

49 Kynbsrypa ucnonszoBanust
AJICKTPOIHEPTUH B TIOBCETHEBHOM
JKH3HU

50 Pemenue 3amau

51 Pewenue 3amau
O000111eHrE U CHCTEMATHU3ALIHS

52 3HAHUU 10 TeMe "DJIeKTPOMAarHUTHbIE
Konebanus"

53 MexaHndecKrue BOJIHEI.
XapaKTepUCTUKH MEXAaHHIECKUX BOJTH

54 CpoiicTBa MEXaHHMYECKHUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpa3syk u ynprpassyk. LllymoBoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

57 Pemrenue 3agau

58 DNEeKTPOMarHUTHHIE BOJHBI.
N3mydenune 371eKTPOMarHUTHBIX BOJTH

59 DHeprus MEeKTPOMArHUTHBIX BOJH.
CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJTH
[Ikana 3J1eKTPOMAarHUTHBIX BOJTH.

60 [IpuMeHeHne >IEeKTPOMarHUTHBIX

BOJIH B TCXHHUKEC U 6I>ITy




61

[IpuHuMnIBl paTIUoOCBsI3U U
TeneBuaeHud. Paguonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHHE
OKpY>Karolleu cpeibl

62

KonrponsHas pabora o teme
"Konebanus u BoiaHbI"

63

64

Caert. 3aKOH NMPSAMOJIMHENHOTO
pacnpocTpaHEeHUs CBETa
Pemenue 3a1a4y Ha mprUMeHEHHE

3aKOHa HpHMOHHHeﬁHOFO
PacCIpoCTpaHCHUA CBCTA

65

Otpaxenue ceera. [lnockoe 3epkaiio.
Cdepuueckoe 3epkaio

66

[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJbHBIN MMOKA3aTEeIb
npenomienus. [lonHoe BHyTpeHHEe
otpaxxeHue. [IpenenbHbI yroiu
MIOJIHOTO BHYTPEHHETO OTPAKEHUS

67

68

69

Pewmrenne 3a1au Ha npuMeHeHne
3aKOHOB OTPAXEHUS U TIPETOMIICHUS
cBeTa

Xon nydeit B ipusMe. lucniepeust
cBeTa. CIIOKHBIN cocTaB OENoro cBeTa.
[Ber

JInna3pl. @OKYCHOE PaCCTOSHUE U
OIITHYECKAs CHUJIA JINH3I

https://lib.myschool.edu.ru/content/19

70

[TocTpoenue n3oOpaxkeHU# B TMH3AX U
UX cucTeMax. YBeJIueHUe JIMH3bI



https://lib.myschool.edu.ru/content/19

Pemenue 3agau Ha moctpoeHue

71 HM300pakeHUH, MOTy4aeMbIX C
MTOMOLIBIO JIMH3

72 I'ma3 kak ontudeckasi cucreMa
Pemenue 3anau. [Ipenesnst

73 MIPUMEHUMOCTH T€OMETPUICCKOM
ONITUKH

74 CkopocThb cBETa U METOJIBI €€
U3MEepeHUs

75 Hucnepcus cera

76 HNutepdepennus ceera
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS

77 HaOII0JICHUSI MAKCUMYMOB U
MHUHUMYMOB

78 Pemenue 3amau

79 [IpumeHeHne uHTEpHEpeHIUN

80 Judpakmus ceeTa

81 JudpakimonHas peméTka. Y cioBue
HaOII0/IeHHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTh CBETOBBIX BOJH.
[Monspuzanus cera

84 Pemenue 3amay

85 CBeToBbI€ ABJIEHUS B IPUPOJIE

86 O06o0011eHne U cucTeMaTH3aIUs

3ganui mo reme "Onruka"




KonrponsHas pabora o Teme

87 «OnTuka»
['paHu1IBI TPUMEHUMOCTH

88 KJIACCUYECKON MEXAHUKH. 3aKOHBI
AJIEKTPOJMHAMUKHN U TIPHHLIUAT
OTHOCHUTEIIEHOCTH

89 IToctynatsl crienuaibHONU TEOPUU
OTHOCHUTEIIEHOCTH
IIpocTpaHcTBEHHO-BpEMEHHOM
nntepBai. [IpeodbpazoBanus Jlopena.

90 VYcnoBre NpUYMHHOCTH.
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
3amMenieHre BPEMEHHU M COKPAICHNE
TUTUHBI

o1 DOHeprust U UMITYJIbC PENSITUBUCTCKON
YaCTHIIBI
CBs13b Macchl € 3HEpruen u

92 UMITYJICOM PENTUBUCTCKON
YaCTHUIIbl. DHEPTUs IOKOS

93 PaBHOBECHOE TETIOBOE M3ITydeHHE

94 3akoH cMenieHus Buna

95 I'mnoresa M. Ilinanka o KBaHTax.
DOTOHBI

96 DHeprust 1 UMIyJIbC POTOHA

97 ®oroadpdext. OnbiTe A. T

CroneroBa. 3akoHbl poTorddexTa




VYpaBueHnue DitHmITeHA IS

98 dororddekra. "Kpacnas rpanumna"
dotorddekra

99 JaBnenne cBera. Onbithl [1. H.
JleGenena

100 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpona. [InuHa BoJIHbI 1€

101 Bpoiins u pazmeps! obmactu
JOKAJIU3AIMH IBUKYIICHCS YaCTHUIIBI

102 KopnyckynspHo-BOIHOBOM Ayain3m

103 Judpakius 37eKTPOHOB Ha
KpHUCTaJIIax
Creunguka usmMepeHuit B MUKPOMUPE.

104 CooTHolIeHUs HEOTIPEACTEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduueckux 3agau

106 Pemrenue pacu€tHbix 3a1au
KonTponbHas padota no remam:

107 "Ocnossl CTO", "KopnyckynspHo-
BOJIHOBOM yanu3m"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanerapHast MoIelTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunsl cnexktpoB. CriekTp ypoBHE#
SHEPrUM aToMa BOJ0pO/Ia

11 CrioHTaHHOE ¥ BBIHYKICHHOE
U3ITy4YeHUE CBEeTa




112

Jlazep 1

113

114

115

HyxionHas mojens siapa
I'eiizenOepra-MBanenko. 3apsa u
MaccoBO€ 4YHCIIO sapa. M30Tonsl.
PannoakTuBHOCTH

3aKOH paIMOAKTUBHOTO pacraja.

CBoiicTBa HOHU3UPYIOLLIETO

nu3nydeHus. BnusHue 1
PaIMOaKTUBHOCTH Ha KUBbIC

opranu3msl. [lozumerpust

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

Snepusie cuinbl. [ledext maccol sapa.

Snepubie peakuuu. AnepHoie

peaktopsl. [IpoGreMsl ynpaBisieMoro 1
TEPMOSIZICPHOIO CHHTE3A.

DKOJIOTHYECKUE aCTIEKThI Pa3BUTHSI

SIEPHON DHEPIEeTUKU

116

Meroasl peructpanuu u

HCCIIE0BAHMS DJIEMEHTAPHBIX YACTHLL.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.

baproHbl, ME30HBI U JIENTOHBI. 1
IIpencrasnenne o CtannapTHOU

Mozenu. KBapk-rirooHHas MOenb

aZpOHOB

117

®dwusmka 3a npeaenamu CTaHAAPTHON
Mojenu. TéMHas maTtepust U TEMHAs
sHeprus. EnuncTBo pusnueckoi
KapTUHBI MUpa




118

Oransl pa3BUTUS ACTPOHOMUMU.
3HaueHue aCTPOHOMUU

119

[TpruMeHNMOCTH 3aKOHOB (PU3UKH JIS
0OBSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HCCIICIOBAHNH

120

121

122

CoBpeMEHHBIC ONITHUYECKHE
TEJICCKOIIBI, PAIUOTEIICCKOIIBI,
BHeaTMoc(epHast aCTpOHOMUS

Bun 38é3nnoro He6a. Co3Be3nus,
SIPKWE 3BE3/1bl, IUVIAHETHI, UX BUIMMOE
NIIBIOKEHHE

Conueunas cucrema. COHIIE.
CoinHeuHast aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHLIA U 3BE3]

123

3BE31bI, UX OCHOBHBIE
XapakTEepUCTUKHU. Jlnarpamma
"CIEeKTpabHBIN KJIACC — CBETUMOCTD"

124

125

126

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE PEACTABIEHUS O
IIPOUCXOXACHNUHU U 3Boronnu ConHia
U 3BE3/1. DTarlbl )KU3HHU 3BE3]
Muneunsiii Ilyte — Hamma ['anakTuka.

Tunel ranaktuk. YEpHbIE ABIPHI B
A/ipax raJlakTUK




127

Bcenennas. Paciuupenne BeeneHHoid.
3akon Xa66ma. Teopus bosmbiioro 1
B3pbIBa. PeTMKTOBOE H3ITydeHHE

128

129

MacmraGHast ctpykTypa Beenennoii.
Meraranaktuka

Hepeménnsie npobieMbl acCTpOHOMUHT 1

130

131

132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBanre MarHUTHOT'O I10JIS
IOCTOSIHHBIX MarHUTOB' WJIH
"UccaenoBaHue CBOICTB
(heppoMaraeTukoB" UiIu
"UccneqoBanue AeHCTBUI
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue cuiiel AMriepa uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuibl ToKa" WK
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE U3MepeHust cuiibl Amnepa”

Pu3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS

3JEKTPOMArHUTHOM MHIAYKIMU'" WIH 1
"Onpenenenne MHAYKIIMU BUXPEBOTO
MarHuTHOTO noJis"

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
camonnaykiuu" uwin "Coopka Moaenu
3JIEKTPOMArHUTHOTO TeHepaTopa"




134

@uU3NYECKUMN PAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TPYKUHHOTO
MasTHHKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBanme YHEPTUU B
MPY’KUHHOM MasTHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA
yepes M0CIIE0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucrop”
nmu "UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepEMEHHOT0 ToKa"

137

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue napaMeTpoB 3BYKOBOM
BOJIHBI"

138

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue nokasarens
MIpeIOMIIEHUs CTeKIa" WIn
"Ilonydyenre n300paxeHus B cucTeMe
13 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

@u3NYeCKUil IPAKTUKYM IO TEME
"HccnmenqoBanne 3aBUCHMOCTH
(OKYCHOTO paccTOSIHUS OT BEIIECTBA
(Ha mpuMepe KHUJIKUX JUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSIHUS
paccenBaronIMX JUH3"




140

@uU3NYECKUMN PAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TIOJIIPU3AIIHT
ceera"

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTULl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe mccienoBanus Gporordpdexra"
und "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUOM OT
HanpspkeHns"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOI0 BOAOPOa
Y U3MEepeHHe MocTossHHOM Punbepra"

144

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue paroaKTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeETpa”
win "M3ydenue nornomieHus oeTa-
YaCTHII aJTIOMAHHEM"

145

@u3nYeCKUil NPAKTUKYM IO TEME
"Habaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH 11 ONPEEIICHUs




146

147

148

149

MI0JI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOIO MOMyIIapus 1
spkue 3BE361" win "HaOmroaeHus B
teneckorn JIyHbI, MIaHeT,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHHM"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui. Ponb pM3HUKHU 1 aCTpOHOMHH B
HKOHOMMYECKO, TEXHOJIOTHYECKOH,
COIIMAIBHOW M ATHYECKOH cdepax
JeSTETLHOCTH YeJIOBEKa

O00011IeHIE U CUCTEMATU3AIUS
3HaHHUU. PoJIb U MeCTO (PU3KKH U
aACTPOHOMHUU B COBPEMEHHOW Hay4yHOU
KapTUHE MHpa

O0o001IeHHE U cUCTEMATU3aLUS
3HaHuil. Pone ¢pusnueckoii Teopun B
(bopMHpOBaHUU MPEICTABIECHUH O
¢bu3nyeckoil kKapTHHE MUpa, MECTO
¢bu3nveckoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

O000I11IeHIE U CUCTEMATU3ALIUS
3ganui o reMe "Kunematuka"

150

O0001IeHre 1 cCUCTEMAaTU3 AU
3gaHuil mo teme "Kunematuka'"

151

O0001IeHrEe U CUCTEMAaTU3AIHS
3HaHu# 1Mo teme "Jlnnamuka"
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O00011IeHIE U CUCTEMATHU3ALIIS
3HaHui o Teme "CTaTuka TBEp10ro
Tema"

153

O0o0011IeHNE U CHCTEMATHU3aLIHS
3HaHUU 10 TeMe "3aKOHBI COXPAHEHHUS
B MexaHuke"

154

155

156

O00011IeHIE U CUCTEMATU3AIUS
3HaHu# 110 Teme "OCHOBEI
MOJICKYJIIPHO-KUHETUUECKOU TeopHru"

O00011IeHIE U CUCTEMATU3AIUS
3HaHui o teme "TepMoarHaMUKa.
TermnoBeie MaIIHEL"

O00011IeHNE U CUCTEMATU3AIUS
3HAHMUU 10 TeMe "ArperaTHble
cocTosiHuA BemecTsa. Pa3oBble
nepexonpl”

157

O06001IeHne U CUCTEMATU3AIIHS
3HaHUM MO TeMe "DIEeKTpUYECcKoe
none"

158

O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3"gaunuit mo teme "TlocTOsTHHBIHN
JIEKTPUIECKNN TOK"

159

160

O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHu# 1o TeMe "TOKM B pa3iIM4HbIX
cpenax"

O0o001IeHNE U CHCTEMATH3aLIHS
3HaHW# 1o TeMe "MarautHoe nosne"”
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PesepBHelit ypok. O000IICHHE 1
cHCTEMAaTH3alis 3HaHUH 10 TEME
"DneKkTpoMarHuTHasA UHAYKIuUs"

162

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATHU3ALMs 3HAHUH 110 TEME
"Mexannyeckue konedanus"

163

164

165

PesepBHrlit ypok. O60011eH1E 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"DeKTpOMarHUTHBIE KoJIeOaHus "

PesepBHrlit ypok. O60011eH1E 1
CHCTEMAaTH3alMs 3HAHUI 10 TEME
"MexaHU4YeCKHE U AJICKTPOMArHUTHBIC
BOJHBI"

PesepBHelIit ypok. O60011IeHNE 1

CUCTEMATHU3AIN 3HAHUH 10 TEME
"Onruka"

166

Pesepubiil ypok. O6006111eHIE U
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"Ocnosl CTO"

167

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"KopryckynsipHO-BOITHOBOW qyann3m"

168

169

PesepBHelit ypok. O6001ICHNE 1
cucreMaru3anuda 3HAHUHI 10 TEME
"®duszuka aroma"

PesepBHelit ypok. O6001IeHNE 1
cucreMarui3anuia 3HAHUU 10 TeMe




"®u3uKa aTOMHOTO Spa U
3JIEMEHTAPHBIX YaCTHUII"

[Ipomexxyrounas arrecranusi.
PesepBHeIit ypok. O000IICHHE 1

170 . 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"OnemMenTh! acTpodu3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» ®usuka. Kosnedanus u Bonusl, 11 knace/ Makumes I'.51., Cunsaxos A.3.,
OO611ecTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

» Guzuka. MonexynspHas puzuka. Tepmonunamuka, 10 kmace/ Msikumes 1751,
CunsikoB A.3., O01IECTBO ¢ OrPAaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

» Guzuka. Ontuka. KBantoBas ¢usuka, 11 knace/ Mskumes I'.5., Cunsikos A.3.,
OO0111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner
» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'.41., Cuasikos A.3.,
OO611eCTBO C OTPAaHUUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

https://lib.myschool.edu.ru/market?page=2
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