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MNOACHUTEJIBHAS 3AIITMCKA

[Iporpamma mo ¢usuke Ha ypoBHE cpegHero oOuiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKCHUH M TpeOOBaHMH K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTeNbHOW MNpPOrpaMMBbl,
npeacraBieHHBIX B PT'OC COO, a Takxke ¢ yu€ToMm denepanbHOil pabodell mporpaMMbl BOCIIUTAHUS U
Konnenmumu mnpemnonaBanus ydeOHOro mpenMera «@Dusmka» B 00pa3oBaTelIbHBIX OpPTaHH3AIMIX
Poccuiickoii deaepaunu, peanns3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma mo ¢usuke ompernenseT o0s3aTeNbHOE NPEAMETHOE COJIEp)KAHHE, YCTaHABINBACT
PEKOMEHIyeMYIO TIOCIIeIOBATEIPHOCTh W3YYCHUS TEM H pa3lelioB y4eOHOro mpeaMmera C ydEToM
MEXIIPEIMETHBIX ¥ BHYTPHIIPEIMETHBIX CBS3€H, JIOTHKM yU4eOHOTO TpoIlecca, BO3PACTHRIX 0COOEHHOCTEH
oOyuatormuxcs. [Iporpamma mo ¢usmke ma€r mpeacTaBleHHe O IENAX, COAepKaHWU, oOIIel cTpaTeruu
oOydJeHus, BOCIHTAaHUS WM DPa3BUTHA OOYYAIONIMXCS CpeICcTBaMu ydeOHoro mpeamera «Dusmka» Ha
yIIyOIEHHOM ypOBHE.

Wzyyenne kypca (u3WKM  yrayONEHHOTO  YpPOBHS — TO3BOJNSET  peailu30BaTh  3aqadd
Mpo(heCCHOHANBHON OpHEHTAIlMH, HAMpaBIeHO HAa CO3JaHUE YCIOBHUU IS TIPOSIBICHUS CBOMX
MHTEIIEKTYaJbHBIX U TBOPUYECKHUX CITOCOOHOCTEHW Ka)IbIM OOYYaromuMcs, KOTOpbIe HEOOXOIUMBI IS
MPOJIOJDKEHUS 00pa30BaHUs B OpraHU3aIUAX MPOPECCHOHATHEHOTO 00pa30BaHUS 10 PA3IHIHBIM (HH3UKO-
TEXHUYECKUM W WHXCHEPHBIM CIIEIHATBHOCTSIM.

B mporpamme mo (pusmKe onpenensroTcs MIaHupyeMble pe3ysIbTaThl OCBOEHHUS Kypca (U3WKHA Ha
YPOBHE CpeIHETO 00IIero 00pa3oBaHus: JIMYHOCTHBIE, METaIllpeIMETHEIE, TIPeIMETHEIE (Ha yTiayOnEéHHOM
ypoBHE). Hay4HO-METOMONOTHYEeCKOW OCHOBOW M  pa3paboTku TpeOOBaHWM K JWIHOCTHEIM,
MeTanpeMETHBIM U TPEAMETHBIM Pe3yJibTaraM O0yYaroluXcsi, OCBOMBIIMX MPOTrpaMMy 1Mo (U3UKEe Ha
YPOBHE CpPEIHETO O0IIero o0pa3oBaHUs Ha YIUIYOJIEHHOM YpPOBHE, SIBISETCS CHCTEMHO-ICSITEIIBHOCTHBIMA
HOJIXO/.

[Iporpamma o ¢pu3nKe BKIIOYACT:

IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (HM3MKH Ha yriiyOJIEHHOM ypOBHE, B TOM YHCIIE
NpeMETHBIE PE3YIBTATHI 110 TOJaM 00YUICHUS;

cojJiepkanue yueOHoro npeaMeTa «Puznkay no rogam oOoydeHHs..

[IporpamMma mo ¢u3uke UMeeT NPUMEPHBIH XapaKTep U MOKET OBITh MCIOJB30BaHA YUUTEISMH
(u3UKK U COCTABICHHUS CBOUX PA0OYHX MPOTPaMM.

[IporpaMMa 1o (¢u3MKE HE CKOBBHIBACT TBOPUYECKYIO WHHIIMATHBY YUHTENCH W IMpPeJOCTaBIseT
BO3MOXKHOCTH IJIsl pealn3aluyl pPa3IHyHbIX METOAMYECKHX MOIXOJOB K MNpenoiaBaHUI0 (U3UKU Ha
yrIyONEHHOM YPOBHE MPH YCIIOBUHU COXPaHEHHs 00513aTeIbHOM YacTH COJIEpKaHus Kypca.

®du3uka kaKk Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOABI, BHICTyMNas B KauyecTBE Y4eOHOTO
npeaMeTa B IIKOJE, BHOCUT CYIIGCTBEHHBI BKJIAJ B CHCTEMY 3HAaHMH 00 OKpY’KarolleM MHpe.
[IxonpHBIN Kypc (U3MKH — cHCTeMOOOpasyIomMi AJisi €CTECTBEHHO-HAYyYHBIX YUEOHBIX NpPEAMETOB,
MOCKOJIBKY (pU3HYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U SIBICHUN, H3y4aeMbIX XUMHUEH, ONONOTHEH,
¢usnueckoii reorpadueii u actpoHomuei. Mcrnons3oBanue v akTHBHOE MTPUMEHEHUE (PU3MYECKUX 3HAHUM
OTIPENEeNIWIIO XapakTep M OypHOE pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTWH B cepe IHEpreTHKH,
TPaHCIOpPTa, OCBOGHHSI KOCMOCA, MOJIyUYeHHs HOBBIX MaTepHaJiOB C 3aJaHHBIMU CBOWCTBaMu. M3yuenue
(M3MKM BHOCHUT OCHOBHOW BKJA] B (OPMHUPOBAHHE ECTECTBCHHO-HAYYHOW KAPTHUHBI MHpa
oOyuJatorerocsi, B GOpMUPOBaHUE YMEHUH IPUMEHATh HAYYHBIH METO/] MO3HAHUS TPU BHIMIOJTHEHUU UMHU
y4eOHBIX HCCIIECIOBAHHA.

B ocHOBY Kkypca ¢u3nKu Ha YpOBHE CpEIHEro 001Iero o0pa3oBaHus MOJNOKEH Pl UAEH, KOTOpPhIC
MOJKHO PaccMaTpHBaTh KaK MPUHIIMUITEI €0 TTOCTPOSHUS.

Hoen yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepual W3 BCeX pa3lenoB (M3WKH, BKIIOYAET KaK BOMNPOCH KJIACCHYECKOH, TaK U
COBpEMEHHOH (U3UKH.



Hoes zenepanuzayuu. B cooTBETCTBUM C Hel MaTepuan Kypca (U3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce siBiseTcss (OpMHUpOBaHHE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusanus NOpeANoNaraeT HCIOJb30BaHUE TI'yMaHUTapHOTO
NoTeHInaNa (PU3NIECKON HayKH, OCMBICIICHHE CBSI3M Pa3BUTHS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MHUPOBO33PEHUYECKMMH, HPAaBCTBEHHBIMH U 3KOJIOTHYECKUMHU MTPpodIeMaMHu.

Hoesa npuknaouoii wnanpagnennocmu. Kypc ¢Gusuky yriayOnéHHOro YpOBHSI Ipennonaraet
3HaKOMCTBO C LIMPOKHUM KPYIOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUI M3YUEeHHBIX TEOPHH U
3akoHOB. [IpH 3TOM paccMaTpuBalOTCs Ha ypOBHE OOLIMX MPEACTABICHUI W COBPEMEHHBIC TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoesa IKonozusayuu  peanusyercsi IOCPEICTBOM  BBEICHUS  3JEMEHTOB  COJEpPIKaHuS,
HOCBAIMIEHHBIX KOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKU U
TEXHOJIOTHH, a TaKkKe OOCYXICHHA MpoOJIeM PalHOHAIBLHOIO NPHUPOJOIIOIL30BAHUS M IKOJIOTHYECKON
0e301acHOCTH.

OcBoeHne cOAEp)KaHUsI MPOrpaMMbl MO (HU3MKE MOKHO OBITh IOCTPOEHO Ha HPUHIMIIAX
CHCTEMHO-JIESITEIbHOCTHOrO moaxoaa. /Jlnga ¢usuku peanusanusi 3TUX HPUHOUIOB Oasupyercss Ha
HCIOJIb30BaHUK CaMOCTOSITEIBHOIO SKCIHEPUMEHTa KaK IOCTOSHHO JeHCTBYIOIETro (axkropa ydeOHOro
nponecca. s yriayGi€HHOTO YpOBHS — 3TO CHCTEMa CaMOCTOSITEIIBHOTO YUEHHUECKOI'O 3KCIIEPUMEHTA,
BKJIIOYAOLIETO (POHTANbHBIE YYCHUYECKHE ONBITHI IPU M3YYEHHM HOBOI'O Marepuala, JabopaTopHble
paboTel W paboThl TpakTUKyMa. I[Ipm 3TOM BO3MOXKHBI JIBa CHocoba peamn3anuy  (HU3HUIECKOTO
MpakTUKyMa. B mepBoM ciiydae mpakTHKyMm npoBoautcs aubo B koHime 10 m 11 kmaccos, nu00 mocie
MIEPBOTO W BTOPOTO TONYTOAMKA B KKAOM M3 ITHX KiaccoB. BTopoit cmocob — 310 mHTEerpanus padboT
MPAaKTHKyMa B CHCTEMY JIa0OpaTOPHBIX PabOT, KOTOpHIE MPOBOASTCA B TpOIECCE H3ydUeHHs paszerna
(temsr). IIpu 3TOM Mox paboTaMu MPaKTHKyMa MMOHUMAETCS CaMOCTOSITENIbHOE HCCIEIOBaHUE, KOTOPOE
MPOBOJIMTCS 10 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BUAA O€3 MONIaroBoil MHCTPYKIIUH.

B mnporpamme mo ¢QusHMke cHCTEMa YYEHHUYECKOTO OSKCIIEPUMEHTa, JIa0OpaTOpHBIX paboT u
NpaKkTUKyMa IMpeJCTaBlIeHa E€JIWHBIM IepeYHeM. BbIOOp TeMaTHKH IS 3THX BHUJIOB YYCHHYCCKHX
NPaKTUYECKUX paboT OCYHIECTBISACTCS y4YacTHHUKAMH O0pa3oBaTENbHOTO Ipollecca HCXOHIs W3
0COOCHHOCTE! TOYpPOYHOr0 IUIAHWPOBAHUSA M OCHAICHHUs KaOuHeta ¢usuku. [Ipu aTrom obecnieunBaeTcs
OBIIaJIcHHE OOYYaIONIMMHUCS YMEHHSIMU TMPOBOJIUTH NPSIMbIE M KOCBCHHBIC HM3MEPEHUS, MCCIeJOBaHMS
3aBHCUMOCTEN (PU3MUECKIX BETMYMH U TIOCTAHOBKY OIBITOB IO POBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHWE ynenseTcs PEHICHUIO PacyEéTHBIX M KadeCTBEHHBIX 3agad. [Ipu stoMm s
pacuéTHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a/JaYyd C SBHO 33JJaHHOW M HESBHO 3aJlaHHOW (hU3MYECKOU
MOJIEIIbIO, TO3BOJISIOIINE MPUMEHSITh W3yYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszeiia
Kypca, TaKk W HWHTErpUpysd NpUMEHEHHWE 3HAHWW W3 Pa3HBIX pasfenoB. s KaueCTBEHHBIX 3a/ad
MIPUOPUTETOM SABIISIIOTCA 3alaHui Ha OOBACHEHHE/TIpeJCKa3aHWe MPOTeKaHUs (U3IUUECKUX SBICHUH U
MPOILIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOytomue Boibopa GU3NIeCcKO MOJENH Ui CUTYallld IPaKTHKO-
OPHEHTHUPOBAHHOTO XapakTepa.

B cooterctBum ¢ TpeboBanusimu PI'OC COO Kk MaTepHaTbHO-TEXHUYECKOMY OO0ECICUEHHIO
yuebHOro mpouecca Kypc (u3MKu yriryOJIEHHOTO ypOBHS Ha YPOBHE CpEAHEro o0mero o0pa3zoBaHuUs
JOOJDKEH HM3YyYaThCsl B YCIIOBHAX IpeIMETHOro kaOuHera. B kaOuHere GHU3UKH IOMKHO OBITH
HeoOxonumoe nabopaTopHoe OOOPYZOBaHHME AJISl BBIIOJIHEHHs YKa3aHHBIX B Nporpamme Mo (u3uKe
YUEHHYECKHX OIBITOB, JIAOOPAaTOPHBIX paboT M paboT NpakTHKyMa, a TaKkKe JEeMOHCTPAaLHOHHOE
o0opyoBaHue.

JemoHcTpanoHHoe 000pyaoBaHue (GOPMUPYETCS B COOTBETCTBUHM C HNPUHIMIIOM MHUHUMAJIbHOM
JOCTaTOYHOCTH M 00eCHeyMBaeT IOCTAHOBKY IIEPEUHCIICHHBIX B IporpaMMe NO (hH3MKe KIIOYEBBIX
JEMOHCTpAaLlMil Il  WCCICAOBAaHMSA M3Y4YaeMBbIX SIBICHMH W  MPOLECCOB, OMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlabopaTopHOe 00OpyIOBaHWE ISl YYEHWYECKHX IPAKTHUYECKUX paboT ¢GopMupyercs B BHIC
TEMAaTHYECKUX KOMIUIEKTOB U OOeclieunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOydaroIIMXCH.



TemaTuyecKue KOMILICKTHI 1a00paTOPHOTO 000PYAOBaHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM
WCIOJIb30BAaHUY aHATIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIILHBIX CUCTEM B
BHJIC TU(PPOBBIX JTa0OPATOPHI.

OCHOBHBIMHU LICSAMY U3YYCHUS (DU3HKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:

(dopMupoBaHUE WHTEpeca M CTpeMJICHHS OOydYaloUIMXCAd K HAYYHOMY HW3YYCHUIO TPUPOJHI,
Pa3BHUTHE MX MHTEIUICKTYAIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOZE MO3HAaHWS W (OPMHUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(hopMupoOBaHUE HAYIHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa W3Y4YeHUs OCHOB CTPOSHUSI MAaTEPHH U
(hyHIaMEeHTATFHBIX 3aKOHOB (DU3UKH;

(hopMupoBaHUE YMEHHUI OOBSACHATH SIBIICHUS C UCIONB30BaHNEM (DH3MUECKUX 3HAHWN M HAyYHBIX
JIOKa3aTeNbCTB;

(hopMupoBaHUE TIPENCTaBICHUH O pONU (PH3UKU IS Pa3BUTHS APYTUX E€CTECTBEHHBIX HAayK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE TIPEICTABICHUH O BO3MOXHBIX cdepax Oymymed npodeccnoHambHON NESTENbHOCTH,
CBSI3aHHBIX C (PM3UKOM, TOJTOTOBKA K NalTbHEUIIEeMy O0yUEHHIO B 9TOM HAIIPaBIECHHH.

JocTmkeHne >TUX Lenei o0ecrieunBaeTCs pelieHrueM CIeAyIOMHUX 3a/4ad B IMPOIEecce W3YUeHHUs
Kypca GU3MKH Ha YPOBHE CPEAHETO OOIIEero oOpa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAHWU 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TCOPHSIX,
BKJIFOUAs MEXaHUKy, MOJEKYIAPHYI0 (H3WKY, JJEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY H DJIEMEHTHI
acTpohu3uKY;

(dhopMUpOBaHHE YMEHHUU TNPUMEHITh TCOPETUYCCKHE 3HAHUS Ui OOBICHEHUS (PHUIUUYECKHUX
SIBICHUM B IPUPOJIE U [Tl IPUHSITUS MPAKTHYSCKUX PEIICHUH B MOBCEIHEBHOM XKH3HHU;

OCBOEHHE CIIOCOOOB pEIIeHUs PAa3MTUYHBIX 33[a4 C SBHO 33/JlaHHON (pr3mueckoil Moaemnbio, 3aaad,
M0JIPa3yMEBaIOIINX CaMOCTOSTENILHOE cOo31aHue (PU3NIECKON MOJICNH, aJleKBATHOW yCJIOBHUSM 3aJlauu, B
TOM YHCJIE 33/1a4 HH)KEHEPHOTO XapaKkTepa;

MOHUMaHue (U3MYECKUX OCHOB M MPHUHIMUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIHUAHUS Ha OKPYKAIOIIYIO CPELY;

OBIIJICHHE METOJaMH CaMOCTOATENILHOTO TUIAHHPOBaHWs W NpPOBeleHHS  (U3NUECKUX
9KCIEPUMEHTOB, aHAIM3a U MHTEPHpPETalud WHPOPMAIMH, ONPEACICHU JOCTOBEPHOCTH MOIYYEHHOTO
pe3ynbTaTta;

CO3JlaHM€ YCJIOBUM JUIsl Ppa3BUTHS YMEHUH IPOEKTHO-UCCIEN0BATENbCKOW, TBOPUYECKOM
JIeSITeNIbHOCTH;

pa3ButHe uHTEpeca K chepaM npoheCCHOHANBHOM JIEATSIIbHOCTH, CBI3aHHON C (PU3UKOM.

B cootBerctBum ¢ Tpeboanusmu OI'OC COO yrayOnéHHBIM YPOBEHb H3ydeHHUS Y4eOHOTO
npeamera «@uszmka» Ha YpPOBHE CpegHero oOmero ooOpa3oBaHUs BbIOMpaeTca 0OyYaromuMucs,
ITAHUPYOIUMHU MPOJIOJIKEHUE 00Pa30BaHUS IO CICIMATBHOCTAM (BU3UKO-TEXHHUECKOTO MPOdUIIs.

Ha wusydenne ¢usuku (yriyOn€HHBIH YpOBEHb) Ha YpOBHE CpPEAHEro oO0wero oOpa3oBaHUS
orBoauTcs 340 yacor: B 10 kmacce — 170 wacos (5 yacos B Henento), B 11 kimacce — 170 yacos (5 wacos B
HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (U3HMKE TMepedeHb Ta0OpaTOPHBIX M IMPAKTHYECKUX PadoT
SIBJIIETCS. PEKOMEHIOBAaHHBIM, YUYUTEINb JENaeT BBHIOOP NMPOBEIEHHS JIaOOPATOPHBIX PadOT U OIBITOB C
Y4ETOM MHANBHUIYATLHBIX 0COOEHHOCTEH 00YyYarOIInuXCsl.



COJAEP)KAHUE OBYYEHUAA
10 KJIACC

Pa3nen 1. HayuHblii MeTOa MO3HAHUS IPUPOABL.

Ousuka — ¢yHIaMeHTaldbHas Hayka O mpupoje. HaydHblii MeTOJ IO3HAHWS W METOMBI
HCCIeI0BaHUs (PU3HYECKUX SBICHHIA.

DKCIIEpUMEHT U TeOpus B IIpoliecce o3HaHus pupoisl. HabmrogeHne 1 SKCrepruMeHT B (pU3UKe.

Crioco0s! m3MepeHus GU3NIECKUX BETHYMH (aHAJIOTOBBIE W MU(POBEIE U3MEPUTENBHBIE TIPUOOPHI,
KOMIIBIOTEPHBIEC JATYUKOBBIC CUCTEMEI).

[TorpemrHocTr n3MepeHNH PUINIECKUX BEMNIHH (aOCOIIOTHAS 1 OTHOCUTEIBHAS ).

MonenupoBanne (HU3MUECKUX SBICHUH W MPONECCOB (MaTepuanbHas TOYKA, aOCONIOTHO TBEPIOE
TeNo, ueambHas KHUIKOCTh, UICATBHBIN Ta3, TOUeUHbIH 3apsn). [ unoreza. dusnueckuii 3aKOH, TPaHUIIBI
ero MpuMeHNMOCTH. Du3ndecKast Teopusl.

Ponp 1 MecTo ¢usuku B popMHPOBAHNN COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B PAKTUIECKON
JesATeNbHOCTHU JTIOACH.

Yuenuueckuii 3xkcnepumenm, nabopamophuvie pabomol, RPAKMUKYM.

W3mepenne cuiibl TOKa M HAINPsDKEHUS B IETIH TIOCTOSTHHOTO TOKa TPW TIOMOINM aHAJOTOBBIX U
H(GPOBEIX U3MEPUTEITHHBIX TIPUOOPOB.

3HaKOMCTBO ¢ IUdpoBOH JabopaTtopueit mo dusuke. [IpuMepsr n3MepeHnss QU3NICCKUX BETTINH
IIPH TIOMOIIN KOMITBIOTEPHBIX JAaTIYHUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBmwkeHrne. OTHOCUTETFHOCTh MEXaHUIECKOTO ABIKEeHHsI. CHUcTeMa OTCUETA.

[Ipsimast u oOpaTHas 3a7auu MEXaHUKH.

Pannyc-BexTop MaTepualbHON TOUKH, €r0 MPOEKLUU Ha OCU CUCTEMBI KOopauHaT. Tpaekropus.

ITepemernienue, CKOPOCTh (CPETHSST CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTEpHATLHOM
TOYKH, UX TIPOEKIINH HA OCH CUCTEMBI KoopauHaT. CI0XKEHUE TIEPEMEIIEHHUH U CII0KECHIE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MBI)KCHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS U IIyTH MaTepPHAIBHON TOYKH OT BPEMEHH U HX rpaduKu.

CBo0OoHOE najicHue. Y CKOpeHHe CBOOOIHOTO majieHusl. J[BuxkeHnne tena, OpOIIeHHOTO 0] YTIIOM
K TOPU30HTY. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH U YCKOPEHUSI MaTepUATHHONW TOUYKH OT BPEMEHU U HX
rpapuKH.

KpuBonuueitnoe nBrxeHue. J[BmkeHue MaTepuambHONM TOYKH 1O OKPYXKHOCTH. YTIOBas M
JUHEWHas ckopocTh. [lepuon u yacrora oOpamenus. [leHTpocTpeMuTensHoe (HOPpMAIIbHOE), KacaTeIbHOE
(TaHreHIMATBHOE) U MOJHOE YCKOPCHUE MATEPUATBHOMN TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CHOUAOMETP, ABMXKEHHE CHAPSJIOB,
LIEMTHBIC, IIECTePEHYATHIC U peMEHHBIE TIEPEIayl, CKOPOCTHBIC TU(THI

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIUS KUHEMATHUECKUX XapaKTEPUCTUK JTBUKEHUS.

Crioco0bI UCCIIeI0BaHUS IBHIKESHUM.

Nnnroctpauus npefenbHOro nepexoaa U u3MepeHne MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanue MBUKESHHI C HCIIOJIIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pekeHHOM ITPOCTPAHCTBE.

Habmonenue nuxeHuns tena, OpOIIEHHOTO MO YTIOM K TOPH30HTY U TOPU30HTAIBHO.

Hampapnenue ckopoCcTH MpH IBUKEHUH IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTH B PEAyKTOpE.

CpaBHeHHE IMyTe, TPaeKTOPH, CKOPOCTEH IBMKEHHUS OJTHOTO ¥ TOTO YK€ TeJla B pa3HBIX CHCTEMax
OTCUETA.

Yuenuueckuii 3kcnepumenm, nabopamopnuvie pabomol, RPAKMUKYM.



N3ydeHne HepaBHOMEPHOTO JBM)KEHUS C LIETIBIO ONPEIETIeHNs MTHOBEHHON CKOPOCTH.

W3mepenne yckopeHHs MNpH TNPSMOIMHEHMHOM PpaBHOYCKOPEHHOM JBM)KEHHH TI0 HaKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU NPU paBHOYCKOPEHHOM JBM>KEHUH.

Usmepenue yckopeHusi CBOOOJHOTO TageHHs (PEKOMEHAOBAHO UCIOJb30BaHuEe LH(PPOBOIt
nabopaTopu).

Uzyuenune nBwKeHUs Tena, OpPOIIEHHOTO TOpU30HTaNbHO. IIpoBepka TIHIOTE3bl O MPSIMOI
MIPOITOPITUOHATBHON 3aBUCUMOCTH MEXIY JaJbHOCTHIO TOJIETa U HAYAIBHON CKOPOCTHIO Tela.

W3ydeHnne ABIKEHUS Tela 10 OKPY>KHOCTH C TIOCTOSHHOW TI0 MOJTYITFO CKOPOCTBIO.

HUccnenoBanne 3aBUCHMOCTH TIEpHO/Ia OOpaIIeHNs KOHMYECKOTO MasTHUKA OT €ro ITapaMeTpOB.

Tema 2. lunamuxa.

IlepBbiii 3akoH HrploToHa. MHepuuanbHble cucTeMbl OTCY€Ta. [IpUHIUO OTHOCUTENBHOCTH
lanmunes. HenneprpansHbie CUCTEMBI OTCUETA (OTIpeAeTIeHHEe, TIPUMEPBHI).

Macca tena. Cuna. [IpuHiuun cynepno3uiuu Cuil.

Bropoii 3akon HproToHa /151 MaTepuaIbHON TOUKH.

Tpetuit 3axkoH HeroTOHA AJ151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAJICHTHOCTh TPAaBUTAIIMOHHON 1 HHEPTHOM MacCHI.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOIHOTO TAJCHWS OT BBICOTHI HAJl TMOBEPXHOCTHIO
IDJTAHETHI U OT Teorpaduueckoil mupoTsl. [[BmkeHrne HeOeCHBIX Tel W X CIyTHHKOB. 3akoHbI Kermepa.
[TepBas kocMudecKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tena, ABIKYIIETocs ¢ yCKOPEHUEM.

Cuna tpenns. Cyxoe Tpenme. Cuiia TpeHHUS CKOJIRKCHHS W cuja TpeHus mokos. Koaddumment
Tpernsa. Cuiia CONpOTHBIICHUS TP JBM)KEHNU TeJa B JKUIKOCTU WU ra3e, €€ 3aBUCHMOCTH OT CKOPOCTH
OTHOCHUTEIHHOTO ABMKEHUSI.

Hasnenue. 'mapocratuaeckoe nasienue. Cuna Apxumena.

TexHu4yeckne yCTpOWCTBA W  TEXHOJOTHYECKHE IPOIECCH:  MOJIIMITHUKHA, ABMKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habnronenue aBrKeHUs TeN B MHEPIMATIBHBIX M HEMHEPLUUAIBHBIX CHCTEMax OTCUETa.

IIpuHIUII OTHOCUTENBHOCTH.

Kauenune nByx HMIMHIPOB WIH IIApOB Pa3HOM MAcCChl C OMHAKOBBIM YCKOPEHHEM OTHOCHUTEIHHO
HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOAEHUCTBYIOIIEH NMPHIIOKEHHBIX K TNy CHJI C IPOM3BEICHHEM Macchl Tela Ha ero
YCKOPEHME B MHEPLUAIbHOW CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOUINX B PE3yIbTaTe B3aUMOJICHCTBHS TE.

N3mepenne Macc 1o B3auMOJICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NoABEME U MAJECHUN.

LenTpobekHbIe MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUCHUS U CKOJIbKCHUSI.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

W3mepeHne paBHOACHCTBYIONICH CHIT TTPH JBMYKEHUU OpYyCKa M0 HAKIIOHHOM IJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3AaBUCUMOCTH BPEMEHH JBMIKCHUsI OpycKa 10 HAKIIOHHOM IIOCKOCTH Ha
3aJIaHHOE PACCTOSTHHE OT €T0 MaCCHI.

UccnenoBanne 3aBHCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B TIPYKHHE U PE3HHOBOM 00pasile, OT
ux nedopMaIvm.

W3ydenne nBIKEHUS] CHCTEMBI TEJI, CBI3aHHBIX HUTHIO, TIEPEKUHYTOHN uepe3 JETKHUA OJIOK.

M3mepenne ko3 UIEEHTa TPEHHUS 110 BETHUINHE YTIIOBOTO Kodddunnenta 3apucumocti F,(N).

UccnenoBanne aBrokeHUs Opycka MO HAKIOHHOW IUTIOCKOCTH € TiepeMeHHBIM Kod(duimeHTOM
TPEHUSI.



W3yuenue ABMKEHUS Tpy3a Ha BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoGcontoTHO TBEpAOE Teno. [locTynaTensHoe 1 BpalmareabHoe BUKCHUE TBEPAOTo Tesia. MOMEHT
CWJIBl OTHOCHUTENBHO ocu BpaieHus. [lnedo cuibl. CrnokeHHe CHll, MPUIOKEHHBIX K TBEPAOMY TETy.
Lentp Ts0KECTH TENA.

VYcnoBus paBHOBecHs TBEPIOTO TeNa.

YcroituuBoe, HeycToHUNBOE, O€3pa3NUIHOE PaBHOBECHE.

TexHuueckre yCTPOMCTBA U TEXHOJOTMYECKUE MPOLECCH: KPOHILUTEHH, CTPOUTENbHBIA KpaH,
peuéTyaTbie KOHCTPYKLHUU.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOIrO TeIa, UMEIOIIETO OCh BPAICHMUS.

KoncTpynpoBaHue KpOHIITEHHOB U pacyET CUIT YIIPYTOCTH.

N3yueHue ycToHuMBOCTH TBEPAOTO TEJA, UMEIOIIEr0 MIOIIAb OIOPHL.

Tema 4. 3akonsl coxpanenus 6 mexanuke.

NMmnynsc MarepuanbHOM TOYKHM, CHUCTEMBI MaTepUajbHBIX ToYeK. LIeHTp Macc cucteMbl
MaTepHuaNbHbIX TOYEK. Teopema 0 JBUKEHUU LIEHTPa Macc.

MMnynasc cuiibl 1 U3MEHEHUE UMITYJIbCa TENa.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE NBIDKEHUE.

MoMeHT uMITyJIhCa MaTepHabHON TOYKHU. [IpencTaBieHne 0 COXpaHEHHH MOMEHTa MMITYJIbCa B
IIEHTPATBHBIX TTOJISIX.

PaGora cumbl Ha ManoM W Ha KOHEYHOM IepeMenieHnd. | 'padudeckoe mpencraBieHHe pabOTHI
CHUJIBL.

MoIHOCTh CUIIBI.

Kunernueckast sHeprusi MarepuaibHONH TOUYKH. Teopema 00 M3MEHEHUH KHHETHYECKOW IHEpPTrUu
MaTepUAIbHONU TOYKH.

IToTeHuanpHble U HEMOTEHIMANBHBIE cUibl. [loTeHImanpHas Heprus. [loTeHanbpHas YHePrus
yapyro AeGopMUpPOBaHHON MpyxHHBI. [loTeHIMaIbHAS SHEPTUS TeNNa B OJHOPOJHOM TPaBUTAIIMOHHOM
nosie. [loTeHnuanbHas 3Heprys Tejaa B TPaBUTALIMOHHOM I10JI€ OJIHOPOJHOTO I1apa (BHYTPH U BHE I1apa).
Bropas kocmuudeckas ckopocTb. TpeTbsi KocMHYECKasi CKOPOCTb.

CBs13b pabOThI HEMOTCHITUANILHBIX CHJI C U3MCHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHUSI MEXaHUYECKON PHEPTHUU.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBuenue bepHymin nmns  uaeanbHOM JKUAKOCTH KakK CIEACTBHUE 3aKOHA COXpaHEHHS
MEXaHUYECKOM SHEPIUH.

TexHuueckue yCTpOWCTBAa M TEXHOJIOTMUECKHE MPOLECCHI: JIBIKEHHE paKeT, BOJOMET, KOMEp,
MIPYKUHHBII MUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

M3mepenre MOITHOCTU CUITBL.

W3meHeHune 3HEpruy Tema Mpu COBEPIISHUH PaboThI.

B3anMHbIe npeBpallieHdss KHHETUYECKON U OTEHLHUAIbHOM SHEPruil nMpu NeUCTBUU HA TEIO CHIIBL
TSXKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHne YHepTUy Py CBOOOIHOM TaJCHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

N3mepenne umiybca Teaa 1o TOpMO3HOMY Iy TH.



W3mepeHue Cuitbl TSATH, CKOPOCTH MOJCITH 3JICKTPOMOOMIIS U MOIITHOCTH CHJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJa C UMITYJIHCOM CHJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCa MPU YIIPYTOM B3aUMOICHCTBUU.

M3mepenre KHHETUUECKOM SHEPTUHU Tela M0 TOPMO3HOMY Iy TH.

CpaBHEHHE U3MEHEHUS MOTCHIIMATBHON SHEPTUU NPYKUHBI C pa0OTOM CHIIBI TPEHHSL.

Onpenenenue padOTHI CUITBI TPSHUS TIPH JBMKCHUU TeJla 110 HAKIIOHHOHW TIOCKOCTH.

Paznen 3. Mosexkyasipnasi pusuka u TepMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPU.

OCHOBHBIE TIOJIOXKEHHUS MOJEKyJspHO-knHeTnYeckor Teopuu (MKT), ux ombiTHOe 0O60CHOBaHUE.
Huddys3us. bpoyHOBckoe nBMXKEHHE. XapakTep IBIDKCHHS W B3aMMOJCHCTBUS YaCTHI] BEIIECTBA.
Mopnenu CTpoeHHS Ta30B, KHUIKOCTEH U TBEPABIX TEN U OOBICHEHHE CBOICTB BEUIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazamepsl Mosiekyn (atomoB). KonmuecTBo BemiectBa. [loctossaHas ABoraapo.

TemmoBoe paBHOBecHe. Temmeparypa u ciocoOsl e€ n3mepenus. [llkama temneparyp Llenbcust.

Mopenp uaeanpHOro ra3a B MOJICKYJSIPHO-KMHETHUYECKOM TEOPHUM: YaCTHULIBI ra3a JBHXKYTCS
XA0TUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBL. YpaBHeHHe MeHpaeneeBa—Kmamneiipona. AOcomoTHas Temreparypa (Iikana
temnepatyp KenpBuna). 3akon JlansToHa. M3ompomneccs B HI€aTbHOM Ta3€ ¢ MOCTOSHHBIM KOJTHYECTBOM
BemecTBa. [ padudeckoe npeacTaBiIeHne H30MPOIIECCOB: H30TEPMa, H30X0pa, n300apa.

CBsi3p MEXIy IaBICHHEM H CpeIHEHl KHHETHYeCKOW JHEepPrueld MOCTYNMaTeNbHOTO TEeIJIOBOTO
IBIOKCHHAS MOJIEKYNl HICaThbHOTO raza (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHHETHYECKOH TEeopHu
HICaTHHOTO Ta3a).

CBs3p a0CONIOTHON TEMIEPATyphl TEPMOAMHAMUICCKOW CHCTEMBI CO CpeIHEH KHHETHYIECKOM
SHEPTHUEH MOCTYIATEIHLHOTO TEIUIOBOTO IBIKCHUS €€ JaCTHII.

Texaudeckue yCTPONCTBA M TEXHOJOTHYECKHE IPOIIECCHI: TEPMOMETp, OapoMmeTp, MOIydeHUe
HaHOMAaTepPUaJIOB.

Hemoncmpayuu.

Mopenu IBUKEHUS YaCTUIl BEIECTBA.

Mojenb OpOYHOBCKOTO JIBUKCHHS.

Buieoposiuk ¢ 3aMChI0 peaIbHOTO OPOYHOBCKOTO JIBHIKCHHSL.

Hduddysus xunkocteit.

Mogens onbita [ITepHa.

IIpuTsxenue Monexy.

Mogenu KpUCTAIIIMYECKUX PELIETOK.

Habnronenue u uccnegoBaHue U30MPOLIECCOB.

Yuenuueckuit s3xkcnepumenm, nabopamopnuvie padomoi, RPAKMUKYM.

UccnenoBanne mpoliecca YCTAHOBJICHHUS TEILUIOBOIO PABHOBECHUS MPH TEILUIOOOMEHE MEXIy
ropsiYeil U XOJIO0AHOW BOJIOM.

WzydyeHnne  um30TEepMUYECKOrO  mporecca  (PEeKOMEHJOBAaHO  HCIIONL30BaHUE  IH(PPOBOU
nabopaTopum).

M3yueHue u30XopHOro mpoiiecca.

Nzydenne nzodapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawunol.

Tepmonuunamudeckas (T[l) cucrema. 3amaHue BHEUIHWX YCIOBUH Uil TEPMOJWHAMUYECKOH
cucteMbl. BHentHue U BHyTpeHHHE napaMeTpsl. [lapaMeTpsl TEpMOAMHAMUYECKONW CUCTEMBI KaK CPEIHUE
3HAUEHHUS BEJINYUH, OMUCHIBAIOIIUX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoguHamuku. CaMONpoOHU3BOJIbHAS —pelakcaluus TEePMOIUHAMUYECKOM
CHUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopenp uaeaspbHOro raza B TEPMOAMHAMHUKE — CHUCTEMa ypaBHEHWIl: ypaBHeHHEe MeHaeneeBa—
Kunanelipona u Belpake€HUE Il BHYTPEHHEH SHEPIUH. Y CIOBUS NPUMEHUMOCTHA 3TOM MOJEIU: HHU3Kas



KOHIEHTpAIUs YacTHILl, BBICOKHE TeMIepaTyphl. BelpaxkeHue Jisl BHyTpEHHEH SHEpruu O0JHOATOMHOIO
HJeabHOTO rasa.

KBasucrarnueckue u HeCTaTUYECKHE MPOLIECCHI.

OneMeHTapHas pabdoTa B TepMoAWHaMUKe. Boruncnenue paboTsl mo rpaduky npouecca Ha pV-
JarpaMme.

Temnonepenava xak crocod M3MEHEHHs BHYTPEHHEW SHEPIHH TEPMOANHAMHYECKOH CHCTEMBI Oe3
coBepiueHus padboTsl. KoHBeK1ys, TEIIONPOBOIHOCTD, U3ITyUYEHHE.

KonmuectBo TemmoTel. Terumo€mkocTh Tema. YaeiabHas M MOISPHAs TEIUIOEMKOCTH BEIIECTBA.
YpaBHeHne Maiiepa. YaenpHas TeIUIOTa CropaHds ToIuMBa. Pacu€r konmdecTBa TEIJIOTH TpPH
teruionepenade. [lonsTie 06 agnabaTHOM TIpoIIEecce.

[lepBsIii 3aK0H TepMOIMHAMUKH. BHYTpeHHss sHeprus. KonmndecTBO TEIIIOTH U paboTa Kak Mephl
W3MEHEHHs BHYTPEHHEH SHEPTUU TEPMOJMHAMUYECKONW CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH U1 PAaBHOBECHBIX IIPOIIECCOB: depe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME€ TEepMOJWHAMHYECKOH CHCTEeMBl TIPOXOIUT €IUHCTBEHHas anunadara. AOcomoTHas
TeMIeparypa.

Bropoii 3ax0H TepMOAWHAMUKY ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPENaTh TETUIOTY
or Oonee xomomHOro Teida K Oosee Harperomy 60e3 kommencanuu (Kmaysmyc). HeoGpatumocTs
MIPUPOIHBIX TPOIIECCOB.

IIpunnune! necTBus TemioBbix MamuH. KITJI.

MaxkcumanbHoe 3Hauenue KII/. [ukn Kapno.

OKOoJOTHYecKrne AacrleKThl WCIOIb30BaHUA TEIUIOBBIX JABHratenell. TemmoBoe 3arps3HeHue
OKpY>Karollen cpeibl.

TexHu4yeckne yCTPOWCTBA H TEXHOJIOTWYECKHE IMPOIECCH: XOJIOAWIBHHUK, KOHAUIIHOHED,
JM3ENBHBI U KapOIopaTOpHBIN JBHUTaTeIH, MapoBas TypOWHA, MOJNydYeHHE CBEPXHHU3KHX TEMIIEparyp,
YTHIU3aIUsl  «TEIUIOBBIX»  OTXOJOB C  HWCIOJB30BAaHMEM  TEIUIOBOTO  Hacoca,  yTHIN3aLus
OMOOPraHMYECKOTO TOTIIMBA ISl BBIPAOOTKH «TETUIOBOWY U 3JICKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHune Temneparypsl py aquabaTHYecKoM paclIipeHHH.

BosnyniHoe orauso.

CpaBHEHHE YACTBHBIX TEIJIOEMKOCTEH BEIIIECTB.

Crnioco0s! M3MEHEeHHsI BHYTPEHHEH SHEpTHH.

UccnenoBanue aguabaTHOro mpouecca.

KoMnproTepHble MO/I€H TEIUIOBBIX ABUraTeNeH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

N3mepenue yaenbHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BELIECTBA.

UccnenoBanue aguabaTHOro mpouecca.

N3ydyeHne B3aMOCBSI3U 3HEPTUU MEKMOJIEKYIISIPHOTO B3aMMOAECHCTBUSA U TEMIIEPATYPhl KUIIEHUS
JKHIKOCTEH.

Tema 3. Azpecamnuvte cocmoanusn seujecmea. Mazosvie nepexoowl.

[Tapoobpa3oBanue u KoHAeHcauus. McnapeHue u kuneHue. Y qenbHas TemIoTa napooodpa3oBaHusl.

Hacpliiennsle ¥ HeHachllleHHBIE Napbl. KauecTBeHHass 3aBUCHMOCTH IUIOTHOCTH W JIABJICHUS
HACBIIEHHOTO T1apa OT TeMIIePaTyphl, UX HE3aBUCHMOCTh OT 00bEMa HACKHIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPaTyphl KUIIEHUS OT JaBIICHUS B )KUIKOCTH.

BraxxaocTh Bo3myxa. AGCOMIOTHAS U OTHOCHTEIbHAS BIAYKHOCTD.

Teepmoe temo. Kpucramnmdeckne w amopdHble Tena. AHHM30TPONHUS CBOWCTB KPHCTAJLIOB.
[InaBnenune u KpucTaUM3aNKA. Y IeibHAs TEIUIOTA IuiaBiieHus. CyOonumarusi.

Hdedpopmanmu TBEpmOTO Tema. Pactskenme m cxxarue. Cnsur. Monyns FOnra. Ilpegen ympyrux
nedopMaruii.



TemnmoBoe pacHIMpeHUE XKHUAKOCTEH W TBEPABIX Tel, OOBEMHOE W JHHEWHOE pacIIupeHue.
AHTapMOHM3M TEIUIOBBIX KOJICOaHWI YacTHIl BEIecTBAa KaK MPUYMHA TEIUIOBOTO PAaCLIMPEHHUs Ten (Ha
KaueCTBEHHOM ypPOBHE).

[IpeoOpaszoBanue 3Hepruu B (a3zoBbIX MEpexoax.

YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTsbKeHHe. KoadduureHT moBepXHOCTHOTO HATsDKeHH. KanuiisipHble SIBICHUS.
[laBieHue noja HCKpUBIEHHOM MOBEPXHOCTHIO KHUAKOCTH. Dopmy:na Jlamnaca.

TexHHuecKHe yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: >KUIKHE KPUCTAIUIbI, COBPEMEHHBIE
MaTepHabl.

Jemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACBHIICHHBIX IApPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JaBICHUH.

M3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

ONBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.

KanunnsipHeie siBiieHUA.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

Crioco0ObI M3MepeHHs BIAXKHOCTH.

HccnenoBanvie HarpeBaHuUs U IUIABJIEHUS] KPUCTAINIMYECKOTO BELIECTBA.

Buasr nedopmanuii.

Hab6mronenune Manmbix nedopMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

M3yueHune 3aKOHOMEPHOCTEN UCTIAPEHUSI )KUKOCTEH.

N3mepenue yAenbHON TEIUIOTHI IIIaBICHUS JIBJA.

N3yueHune CBOMCTB HACBIILEHHBIX NIAPOB.

N3mepenne abCOMIOTHOM BIaXXHOCTH BO3/IyXa M OI[EHKA MacChl MapOB B TOMELICHHH.

Wsmepenne ko3¢ GuiimeHTa NIoBepXHOCTHOTO HATSKCHHMS.

M3mepenne moayns FOwra.

UccnenoBanue 3aBUCUMOCTH JeopMaIiy pe3nHOBOTO 00pasia OT MPHIOKEHHOW K HEMY CHIIBL.

Pa3nen 4. JnekTpoamHaMuka.

Tema 1. Dnexkmpuueckoe none.

OnexTpu3anys Tea U e€ MposBIeHUs. DIEeKTpUUeCKui 3aps. J[Ba Buaa 371EKTPUUECKUX 3apsiiOB.
[IpoBOAHMKM, MAWPNEKTPUKH M MOJYNPOBOAHUKH. OJEMEHTApHBIM JJIEKTpUUECKUN 3apsan. 3aKoH
COXPaHEHUS JIEKTPUUECKOTO 3apsa.

Bsaumoneiictsue 3apsnoB. Toueunsie 3apsaapl. 3akoH KynoHna.

OnexTtpuyeckoe nosne. Ero neficTBue Ha aneKTprUUecKue 3apsiibl.

HanpsokénHocts  anektpuyeckoro  momsa.  llpoOHbiii  3apsa.  JluHum — HanpsHKEHHOCTH
3NEKTpUUECKOro noist. OJHOPOJHOE SIEKTPUUECKOE MOJIE.

[loTeHIManbHOCTh  3IEKTPOCTATUYECKOTO TMONd. Pa3HOCTP NOTEHIMANOB U HampsKEHHE.
[loTeHunanbHas sHEpPrus 3apaaa B 3JEKTPOCTaTHYECKOM moiie. IloTeHman 3IeKTpoCcTaTHYECKOTO MOJIS.
CBs3p HampsHKEHHOCTH TOJNA M Pa3sHOCTH MOTEHIHMAJIOB Ul 3JIEKTPOCTATHYECKOTO MOJs  (Kak
OJIHOPOJTHOTO, TaK ¥ HEOJHOPOIHOTO).

[IpuHuun cyneprno3uuuu AMEKTPUIECKUX TOJIEH.

[Tonre Toueunoro 3apsina. [loxe paBHOMepHO 3apsikeHHOM cdeprl. [lome paBHOMEPHO 3apsHKEHHOTO
nmo o0wémy mapa. Ilome paBHOMEpHO 3apsoKeHHOW O€CKOHEWHOH 1iockocTH. KapTunel nmHUR
HaNpsDKEHHOCTHU ATUX MOJIEH M SKBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.

IIpoBOHUKH B 3JIEKTPOCTATHYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPSI0B.

JUAIEeKTPUKH B 3JIEKTPOCTATUUECKOM IoJie. J{usaeKTpudeckas MpOHULIaeMOCTh BELIECTBA.

Konaencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh INIOCKOT0 KOHIEHCaTOPa.



[TapannensHOE coenuMHEHNHE KOHIeHCaTOpoB. [locnenoBarensHOE COEIMHEHNE KOHIEHCATOPOB.

OHeprus 3apspKeHHOr0 KOHAEHcaTopa.

JIBr>KeHne 3apsKeHHON 4acTHUIBl B OJHOPOTHOM DIIEKTPHUECKOM TI0JIE.

TexHuueckne ycCTpOWCTBA M TEXHOJOTMUYECKHME IPOLECCHL:  AJNEKTPOCKOI, 3IEKTPOMETP,
3NEKTPOCTAaTHUECKAsl 3alUTa, 3a3eMJICHUE AIEKTPONPHUOOPOB, KOHIEHCATOPEI, TeHepaTop Ban ne ['paada.

Jemoncmpayuu.

VY CTpoiicTBO M IPUHLIMIT ACHCTBUS DJIEKTPOMETPA.

DNEKTpUYECKOE TOJIE 3apKEHHBIX ITAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3aPSHKCHHBIX IJIACTUH.

Monens snekTpocraTudeckoro reaeparopa (Ban ge ['paada).

IIpoBOHUKH B 3JIEKTPUYECKOM HOJIE.

DJIEeKTpOCTaTUUECKAsl 3AIIUTA.

YceTpoicTBO U AeCTBUE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb JEKTPOEMKOCTH IJIOCKOT0 KOHACHCATOPA OT IUIOMIAIN IIJIACTHH, PACCTOSHUS MEXKIY
HHUMH U JUBJIEKTPUYECKON IPOHULAEMOCTH.

OHeprus 3JeKTPUUYECKOTO OIS 3apSKEHHOr0 KOHIEHCAaTopa.

3apsiaka v pa3psaka KOHAEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

OrneHKa CHIT B3aUMO/ICHCTBYS 3apsSKEHHBIX TElL.

HaGmoenne mpeBpamieHust JHEPTUM  3apsDKEHHOTO  KOHIEHCATOpa B OHEPIHI0  HM3IMYYEHHUS
CBETOAMO/A.

W3ydenne npoTekaHus TOKa B IIETIH, COAEpIKaIeii KOHIEHCaTOoP.

Pacmipenenenne pa3sHOCTH TOTCHIMAIOB (HAMPSDKCHES) TPH TIOCIICOBATEIIBHOM COCIUHEHUH
KOH/ICHCATOPOB.

HccnenoBanne pa3psiga KOHIAEHCATOPA Y€pe3 PE3UCTOP.

Tema 2. [locmosHHbLIL 31eKMPUYECKUT MOK.

Cuna toxka. ITocTOSHHBIN TOK.

VYcnoBus CyniecTBOBaHUS TOCTOSHHOTO 3JIeKTpudeckoro Toka. Mctounnku Toka. Hanpsoxenne U
u DJIC é.

3axon Oma U1 y4acTKa HemnH.

ONeKTpUYecKoe COMPOTHBIECHNE. 3aBUCUMOCTh COITPOTUBIIEHHS OJJHOPOJHOTO MPOBOJHHUKA OT €r0o
JUTMHBI Y TUTOIIAJIH TTONIEPEYHOr0 ceueHus. Y AeTbHOE COIPOTUBIICHNE BEIIECTBA.

[TocnenoBarenbHOe,  MapajjiebHOE,  CMEIIAaHHOE  COEAMHEHHWE  IPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX dJeKTprueckux ueneil. [Ipasuna Kupxroga.

Pabora anextpuueckoro Toka. 3akoH [xoyns—Jlenma.

MoIIHOCTB 3IEKTPUUECKOro TOKa. TernoBas MOLUTHOCTh, BBIAEIAEMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEe CONpPOTHBIICHUE HCTOYHMKA TOKa. 3akoH Oma s MOJHOW (3aMKHYTOW)
3NEKTPUYECKOH 1eny. MOIIHOCTh HCTOYHHUKA ToKa. KopoTkoe 3aMbIkaHuMe.

Konpaencarop B 1ienu NOCTOSIHHOTO TOKA.

TexHU4eckne YCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTar,
CUYETUHK JIEKTPUUECKON SHEPTHH.

Jemoncmpayuu.

M3mepenue cuipl TOKa U HAPSDKEHUS.

HccnenoBanuie 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS IS Pe3UCTOPA, JIaMIIbl HAKAJIMBAHUS U
CBETOAMOJA.

3aBUCUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUVIOWAAHN MOIEPEYHOrO
CEUYEHMs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHIIbI TOKA OT COITPOTUBIICHUS ITPU MOCTOSIHHOM HAIIPSIKEHUU.

IIpsmoe wusmepenne IJIC. KopoTkoe 3aMblKaHUE TadbBaHUYECKOTO 3JEMEHTAa M OLICHKA
BHYTPEHHETO COIIPOTHUBIICHHUS.



CriocoObI coegnHEeHHU UCTOUHUKOB ToKa, DJIC Oartapeil.

HccnenoBanue pasHOCTH MOTEHLMATIOB MEXy MOJIIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B IIETH.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomoi, nPAKMUKyMm.

HccnenoBannue cMEMIaHHOTO COETUHEHNS PE3UCTOPOB.

W3mepeHne yneapHOro COpOTUBIEHUS IPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT HANPSDKEHUS AJIA JIaMITbl HAaKaIMBaHMS.

YBenuueHue npezena u3MepeHus amnepMerpa (BoJIbTMETpa).

Nsmepenne O/1C u BHYTpEeHHETr0 CONTPOTUBIIEHNS UCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC rambBaHMYECKOTO 3JE€MEHTa OT BPEMEHH NP KOPOTKOM
3aMBIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXy MOJIIOCAMU HCTOYHHUKA TOKA OT CHJIBI TOKA B LETIH.

HccnenoBanre 3aBUCHMOCTH 10JIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

OjexkTpuyecKkass MPOBOAUMOCTh PA3IMUYHBIX BEIIECTB. OJEKTPOHHAs HPOBOAMMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

OJneKTpuyecKuil TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX IIyYKOB.

[onmynpoBoguuku. CoOCTBEHHAs U IPUMECHAs! IPOBOAMMOCTh NOIYHIPOBOAHUKOB. CBoMcTBa P—N-
nepexona. [lomynpoBotHUKOBEIE TPUOOPEL.

DIEeKTPUICCKUN TOK B DJIEKTPOIUTAX. DJICKTPOIUTHUCCKAS TUCCOIMANNS. DIICKTPOJH3. 3aKOHBI
®dapajes 1S JIEKTPOJIN3a.

DIEeKTpUIECKU TOK B Tazax. CaMOCTOSATEIBHBIA  HECAMOCTOSATEIBHBINA pa3ps. Pa3mudHbie THITHI
CaMOCTOATENBHOTO pa3psna. MonHus. [Tnasma.

TexHu4YeCcKHe YCTPONCTBA M TNPAKTHUECKOE MPUMEHEHHE: ra30paspsIHbIC JIAMITBI, 3JIEKTPOHHO-
JTydeBasi TpyOKa, TOIYIPOBOHUKOBBIC IPUOOPEL: TNO, TPAH3UCTOP, (HOTOINOM, CBETOINO/I, TaTbBAHHKA,
pa(bI/IHI/IpOBaHI/Ie MEIY, BbITIJIABKa aJTIOMHUHMSA, DJICKTPOHHASA MUKPOCKOIIHA.

Hemoncmpayuu.

3aBUCHUMOCTH COIIPOTHUBJICHUA METAJUIOB OT TEMIICPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3axoHbI nekTponuza Papazaes.

HckpoBoli paspsit 1 IpOBOAUMOCTE BO31yXa.

CpaBHCHI/IC IMPOBOJAUMOCTHU METAJUIOB U ITOJYIIPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTE AUO/A.

Yuenuueckuii s3xkcnepumenm, nabopamopnuvie padomoi, nPAKMUKyM.

Haburoienue snexTpoiusa.

W3mepenue 3apsiaa 0AHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COMTPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJBT-aMIIEPHOI XapaKTEPUCTUKH JUOJA.

Pu3nyecKui MPaKTHKYM.

CriocoObl  M3MepeHHs (U3MYECKUMX BEJIMYMH C HCIOJIB30BAHWEM aHAJIIOTOBBIX M LU(PPOBBIX
HU3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCHTEIILHBIC
MOTPEIIHOCTH U3MepeHuil pu3nueckux BennyuH. OLeHKa rpaHHI HOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMH, MWCCICAOBAaHMN 3aBHUCUMOCTEH (DU3UUECKUX BEJIUYUH,
MPOBEpKa MpPEUIOKEHHBIX THUIoTe3 (BbIOOp W3 paboT, ONMCAaHHBIX B TEMAaTUYECKUX pasienax
«YYeHUYECKHUIl SKCIEPUMEHT, J1a00paTOpHbIC PaOOThI, HPAKTHKYM)).

MexnpeaMeTHble CBSI3U.

Uzyuenne xypca ¢usuku yrinyonaéHHoro ypoBHs B 10 kiacce ocymecTBisieTcs C y4ETOM
CoJiep)KaTeNbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OHMOJOIMH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Medsicnpeomemmuple ROHAMUSA, C6A3AHKbIE C UZYUEHUEM MEMO00E HAYUHO20 NOZHAHUA: SBIICHUE,
Hay4HbIi (akT, rumnoresa, (u3nMUecKkas BEIWYMHA, 3aKOH, TEOpHs, HAONIOACHHE, OSKCIICPUMEHT,



MOJICIIMPOBAaHNE, MOAETb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHHUH, U3MEPUTEIbHbBIE MPUOOPEI, H(POBas
naboparopwusi.

Mamemamuxka: peuieHue cucteMbl ypaBHeHUi. JIluneliHast ¢yHkuus, mapabona, rumepOoma, ux
rpaduku U cBoicTBa. TpuroHoMeTpuueckue (QyHKIHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKLIUHU HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB.

Buonozus: Mexanuueckoe ABHKEHUE B KHUBOW mpupoje, Auddys3usi, ocMoc, TeI000MEH JKUBBIX
OpPTaHM3MOB, TEIJIOBOE 3arpsI3HEHUE OKPY Karolleil cpeapl, yTHIu3aus OHOOPraHUuECKOro TOIIINBA IS
BBIPAOOTKH «TEIUIOBOI» M BIJIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSDKEHHE M KalWULIPHBIC SBICHUS B
IPUPOJIE, FITEKTPUUESCKHE SIBJICHUS B )KUBOH MPUPOJIE.

Xumuna: ITUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsl Macca, MMoJy4YeHHe HaHOMaTepualioB, TEIUIOBbIE CBOMCTBA TBEPABIX TEI, KUIKOCTEH U ra3os,
KHUIKHE KPUCTAUIBI, DJEKTPUYECKHE CBOMCTBA METALIOB, JJICKTPOJIUTHYECKAS  THCCOLIMALINS,
raJbBaHMKa, SJIEKTPOHHAS MHUKPOCKOIIHSL.

T'eozpaghua: BnaxxHOCTH BO3IyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBIKCHHUH C HCIIONB30BAaHHEM MEXaHH3MOB, YUYET CyXOro H
KHUIKOTO TPEHUS B TEXHHWKE, CTATHMYECKHE KOHCTPYKIHH (KPOHIUTEHH, pemérdaTsle KOHCTPYKIHH),
UCTIONIb30BAaHNE 3aKOHOB COXPAHEHHS MEXAHWKH B TEXHHKE (TMPOCKOI, BOZOMET M JPYyTHE), JTBUTATEIb
BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJNOAWIBGHHUK, KOHIHWIMOHEP, TEXHOJIOTHU
MOJYYCHNUS COBPEMEHHBIX MAaTepHalIOB, B TOM YHCIE HAHOMATEPHUAJIOB, W HAHOTEXHOJOTHH,
JNIEKTPOCTATHYECKAsT  3allINTa, 3a3eMIICHUE HIIEKTPONPHOOPOB, ra3opaspsiiHble  JIaMIIbI,
TIOJTYTIPOBOHUKOBEIE TIPHOOPEI, TAJIbBAHUKA.

11 KJIACC

Pa3znen 4. JnekTpoaMHaAMuKa.

Tema 4. Maznummnoe noge.

BzaumopeiicTBUE TMOCTOSIHHBIX MarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHoe mnoJie. BekTop
MAarHUTHOW MHAYKUUU. [IprHINI CyneprIo3uIIMA MarHUTHBIX 10JeH. JINHNY MarHUTHONW MHIYKLUH.

MarsuTHoO€ 1oJe TPOBOJAHHKA C TOKOM (TPSAMOTO MPOBOJHUKA, KATYIIKH M KPYTOBOTO BUTKA).
OmnsIT Opcrena.

Cuna Amrepa, e€ HalIpaBJICHUE U MOIYJIb.

Cuna Jlopenia, e€ HampaBiieHHE W MOAYJIb. [[BKeHHE 3apsDKEHHOW YacTUIBI B OJHOPOHOM
MarHutHoM moJie. Pabora cuiet JlopeHnia.

MarunuTHoOe€ nose B BemecTBe. DeppoMarHeTuky, mapa- U JuaMarHeTHKY.

TexHuueckne yCTpOHCTBA U TEXHOJOTHYECKUE IMPOLECCHl: MPUMEHEHHUE MOCTOSHHBIX MAarHUTOB,
3JIEKTPOMATHUTOB, TECTEP-MYJILTUMETP, FJICKTPOABUTATENh SIKOOH, YCKOPUTEIH 3IIE€MEHTAPHBIX YaCTHI.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMU MarHUTHOTO TIOJS ITOJIOCOBOTO M IMOJKOBOOOPA3HOTO IOCTOSIHHBIX
MarHuTOB.

KapTtuna nuHui MarHUTHOW MHIYKUMUU TOJNS JJIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumogeiicTBue A1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrmepa.

HetictBue cunbl JIopeHIa Ha HOHBI 3JEKTPOIUTA.

Habmonenme qBrXKeHHs MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIH AEWCTBUS IIEKTPOU3MEPHUTEIHLHOTO IPUOOpPa MarHUTOAIIEKTPHYECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HccnenoBanrie MArHUTHOTO HOJISI HOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (heppOMarHETHKOB.

HccnenoBanue neiicTBUS MOCTOSIHHONO MarHuTa Ha paMKy € TOKOM.



Wsmepenue cubl Amrepa.

W3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHue MArHUTHON MHIYKIIMKA HA OCHOBE U3MEPEHUS CHITBI AMIiepa.

Tema 5. InekmpomazHumnas UHOYKYuUs.

SIBneHue 3neKTpOMarHuTHOW MHIYKIMK. [loTok BekTOpa MarHuTHOW MHAYKIUU. D/1C MHIyKIUY.
3aKoH anekTpoMarauTHol nHAykunn ®apanesa. Buxpesoe anekrpudeckoe noie. Toku Pyxko.

O/J1C uHAYKIUY B POBOJHHKE, JTBUKYIIEMCS B OJTHOPOTHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenna.

WunyktuBHOCTH. KaTymika WHAYKTUBHOCTH B IIETH MTOCTOSHHOTO TOKA. SIBIICHHE CaMOWHIYKIIHU.
OJC caMmOMHAYKIUH.

DHeprus MarHUTHOTO TIOJIS KATYIIIKU C TOKOM.

DNeKTpoMarHuTHOE ToJIe.

TexHu4eckne yCTPOWCTBA M TEXHOJOTHMYECKHE TIPOIECCHl: HWHAYKIIMOHHAs TI€4Yb, COJICHOW]I,
3aIuTa OT DJICKTPU3ALNHN Tell P JIBIKEHUH B MATHUTHOM I10JIEe 3eMJIH.

Hemoncmpayuu.

HaOumroienne aBieHNs 3J€KTPOMArHUTHON MHITYKITHH.

Uccnenosanne 3apucumoctr 31C HHIYKIINH OT CKOPOCTH H3MEHEHUSI MarHUTHOTO TIOTOKA.

IIpaBuio Jlenna.

ITamenne MarauTa B aTFOMHHUEBON (MEIHOMH) TpyOe.

SIBneHre caMOMHIYKITHH.

Uccnenosanne 3apucumoctr 31C caMOMHIYKITUN OT CKOPOCTH H3MEHEHHUS CHITBI TOKA B IIETIH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabonoi, RPAKMUKYM.

Hccnenoanue ABACHUS JIEKTPOMArHUTHON MHIYKIIHUH.

OnpeneneHne MHIYKIMA BUXPEBOTO MATHUTHOI'O TTOJISL.

Hccnenoanue SBACHUS CAMOUHIYKIIHU.

COopka MOJIeNN 3JIEKTPOMArHUTHOTO TeHEPaTOpa.

Pa3nen 5. KoneGanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Koneb6arenbhas cucrema. CBoOGOAHBIE KOJIeOAHHUS.

lapmonnyeckue kosiebanus. KuHemarnyeckoe M JUHAMHYECKOE OIMCAHHE. DHEPreTUYeCcKoe
onucaHue (3aKOH COXpPaHCHHWS MEXaHWUYECKOM SHepruu). BbIBOA JWHAMHYECKOTO OMHCAHUS
FapMOHHMYECKUX KOJECOAHUM U3 UX SHEPTETHUECKOTO U KUHEMATHUECKOTO OITUCAHUSI.

Amvrmmmtyna u  (aza koneOanuii. CBs3b aMIUTUTYAbl KOJICOAHWI WMCXOJHOW BEJIMYUHBI C
aMIUTATYIaMU KoJieOaHul €€ CKOPOCTH U YCKOPCHUSL.

Ileprog u wyactora koneOanuii. Ilepuon Manmbix CBOOOTHBIX KOJEOAHWN MATEMAaTHYECKOTO
MasiTHUKA. [lepro cBOOOHBIX KOJIeOaHU MPYKUHHOTO MasiTHHKA.

[Monsatue o 3aryxarmomux KoneOaHusAX. BeiHykIeHHBbIe KoyicOanus. Pezonanc. Pe3zoHaHcHas
KpuBas. BnusHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOW. ABTOKOJIeOaHUS.

TexHU4YecKHe yCTPOWCTBA W  TEXHOJOTHYECKHE TMPOIECCHl: METPOHOM, 4Yachl, Kadeld,
MY3bIKAJIbHBIC HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuck KoiedaTeIbHOTO ABMKEHUS.

Habumroienre He3aBUCHMOCTH TIEpHO/Ia MAITbIX KOJICOaHU TPy3a Ha HUTH OT aMIUIUTY JIbI.

UccnenoBanne 3aTyXxammux KOeOaHWH W 3aBUCUMOCTH TMEPHOAa CBOOOTHBIX KOJIEOaHW OT
COTIPOTHBIICHHS.

UccnenoBanne komebaHWid Tpy3a HA MACCHBHOW TpYy)XKHMHE C 1enblo  (GopMupoBaHUs
MPeCTaBIICHUI 00 HaeabHOM MOJIEIH MPYKHHHOTO MasSTHUKA.

3aKoH COXpaHEHUs SHEPTUH NP KOJIeOaHUAX Tpy3a Ha MPYIKUHE.

HccnenoBanne BEIHYKIEHHBIX KOJIeOaHUH.

Hab6mronenune pe3oHaHca.



Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomoi, RPAKMUKYM.

Wsmepenue neproaa cBOOOIHBIX KOJICOAHHI HUTSHOTO U MPYKUHHOTO MasTHUKOB.,

W3ydeHne 3akOHOB JBMIKCHUS Tella B X0/ KOJICOaHMId Ha YIIPYTOM TOBECE.

M3yueHue ABMKCHUS] HUTSIHOTO MasSTHHKA.

[IpeobpazoBanue 3HEPTUU B MPYKUHHOM MasiTHHKE.

Uccnenoanne yObIBaHHUS aMIUTUTY B 3aTYXAIOMIUX KOJIEOAHHMA.

HccnenoBanne BEIHYKIEHHBIX KOJIeOaHUH.

Tema 2. Dnekmpomaznummuple KoNeOAHUA.

KonebartenpHprii  koHTYyp. CBOOOJHBIE  DJIEKTPOMAarHUTHBIE  KOJNEOaHWS B WACATHLHOM
kosebaTensHOM KOHType. @opmyna TomcoHa. CBs3b aMILTUTYIBI 3apsia KOHIEHCATOPA C aMIUIUTYHIO0N
CHWJIBI TOKa B KOJIeOATEIIhHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HIICATBHOM KOJeOaTeIbHOM KOHTYPE.

3aryxatomye IeKTPOMarHUTHBIE KoJieOaHus. BeIHYKIeHHBIE 3JIeKTPOMarHUTHBIE KOJIeOaHNsI.

IIepeMeHnHBIM TOK. MOITHOCTh IEPEMEHHOr0 TOKa. AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CHIIbL
TOKa W HANIPSDKEHUS TPHU Pa3INIHON (popMe 3aBHCHMOCTH TIEpEMEHHOT0 TOKAa OT BPEMEHH.

CHUHYCOMIANIBHBII IEpEMEHHBII TOK. Pe3ucTop, KOHIEHCATOp M KaTylllKa MHIYKTUBHOCTU B LENHU
CHHYCOHMJIAJILHOTO ITEPEMEHHOr0 ToKa. Pe3oHaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Wneansabiii Tpanchopmarop. [Ipon3BoacTBo, nepenada u moTpeOIcHuE dISKTPHISCKON SHEPTUH.

OKOJOTHYeCKWe pHUCKH TPH TPOW3BOACTBE AIIEKTPOdHEpruu. KylbTypa HCIIOIB30BaHUS
3IEKTPOIHEPTUH B IIOBCEAHEBHOM JKMU3HU.

TexHuyeckrue yCTpOMCTBa M TEXHOJIOTMYECKHE IPOIECCHI: BJIEKTPUUECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOTO TOKA, JIMHUH dJICKTpoIepeaady.

Hemoncmpayuu.

CB0OOIHBIE 3JICKTPOMArHUTHBIE KOJIEOaHMsI.

3aBHCHMOCTh YaCTOThI CBOOOIHBIX KOJICOAHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnuuIorpaMMbl JIEKTPOMArHUTHBIX KOJICOaHM.

I'eHepaTop He3aTyXalOIIMX 3JISKTPOMArHUTHBIX KOJICOaHHA.

Mopenb 31eKTpOMarHuTHOTO TeHepaTopa.

BoIHyKICHHbBIC CHHYCOUIATIbHBIC KOJICOaHNUS.

Pesuctop, xaTymika HHIYKTUBHOCTH ¥ KOHACHCATOP B IIETIH IEPEMEHHOTO TOKA.

Pe3onanc mnpu mOCIEAOBATEILHOM COCIUHEHUM PE3UCTOpa, KATyIIKH WHIYKTUBHOCTH U
KOH/IEHCaTopa.

YCTpoiCTBO M MPUHIIMIT ACHCTBUS TpaHC(hOopMaTopa.

Mopeinb TMHUH 3JIEKTPOIIEpEJAUH.

Yuenuueckuit s3xkcnepumenm, nabopamopnuvie padomoi, RPAKMUKYM.

Wzyuenue TpanchopmaTopa.

HccnenoBanue nmepeMeHHOT0 TOKA Yepe3 MOCIeI0BaATEIbHO COCIMHEHHBIE KOHIEHCATOP, KaTYLIKy
1 PE3UCTOP.

HaGmroieHue 31eKTpOMarHUTHOTO pe30HaHCA.

UccnenoBanne paboThl HICTOYHUKOB CBETA B IICTIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUmMHbIE GOTHBbL.

MexaHuueckue BOJIHBI, YCIOBUS HX pachpocTtpaHeHus. llomepeunble M NpOAOIbHBIE BOJHBIL
[leproxa, ckopocTh pacrpocTpaHeHUs W JJMHA BOJHBL CBOWCTBA MEXaHWYECKHX BOJIH: OTPaXKCHHE,
npenoMIIeHre, HHTephEepeHIUs U TUGPAKIIHSL.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBoe 3arps3HeHne OKpYKarolien Cpebl.

ONEeKTpOMarHuTHBIE BOJHBI. YCIIOBUS W3JIYyYEHHUS DIEKTPOMArHUTHBIX BOJIH. BzanMmHas
OpHEHTANNS BEKTOPOB B JIEKTPOMArHUTHON BOITHE.

CBO¥CTBa AIEKTPOMAarHUTHBIX BOJH: OTPaXKeHHE, MTpeIoMIIeHIEe, TIOApr3anus, HHTepepeHIns u

T paKIys.



[Tkana 37eKTPOMAarHUTHBIX BOJH. [[puMEeHEHHE JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.

[IpuHUIMITEI pangnoCBs3U U TeneBuaeHus. Pagnonokanys.

ONeKTpOMarHuTHOE 3arpsA3HEHUE OKPY KAIOIIEeH Cpebl.

TexHuueckne ycTpoHCTBAa M NPAKTHYECKOE NPHUMEHEHHE: My3bIKaJbHblE MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus, yapTpa3ByKoBas JUArHOCTHKA B TEXHUKE U
MEIHIHHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpoCTpaHEHHE MTOTIEPEYHBIX U MPOIOIBHBIX BOJH.

KoneO:romeecst Teno kak HCTOYHUK 3BYKA.

3aBUCHMOCTD JUIMHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

HaGmonenune oTpaxeHns 1 NpeIOMIICHUS MEXaHUIECKUX BOJTH.

Ha6monenune natepdepernmnu u tudpaxiuy MEXaHHYECKUX BOJIH.

AKYyCTHYECKUI PE30HAHC.

CBoiicTBa ybTpa3ByKa U €ro IpUMEHEHHeE.

HaGumroienne cBSI3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTATYION U 9aCcTOTOM KoJeOaHui.

HccnenmoBanne CBOWCTB AIIEKTPOMArHUTHBIX BOJH: OTpPaKE€HHE, MPEIOMIICHHE, MOJSPHU3aINs,
mudpakius, “HTephepeHITHS.

O6Hapyxenue HHPPAKPACHOTO U YIETPahHUOICTOBOTO N3 TydECHHH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, RPAKMUKYM.

N3yueHue napaMeTpoB 3ByKOBOW BOJIHBI.

Wzydenne pacmpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsimonuHeitHOEe pacnpocTpaHEHUE CBETa B OAHOPOJHOM cpene. JIyu cBera. ToueuHbI UCTOUHUK
CBeTa.

OTpakeHHne CBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHne M300paKCHHMM B IDIOCKOM 3€pKale.
Cdepuueckue 3epkaa.

IIpenomnenue cmBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelbh IMPEIOMIICHUS.
OTHOCHTENBHBIN ITOKA3aTeb MIpECJIOMIICHUA. ITocTOSIHCTBO YacTOTHI CBETa M COOTHOIIICHUE JJIMH BOJIH
IIPU NIEPEX0JIe MOHOXPOMATHYECKOTO CBETa Yepe3 IPaHHUIly pasziesia IByX ONTHYECKUX CPe/l.

Xon nmyueii B npusme. ucnepcus cBera. CiiokHBIN cocTaB 6enoro ceeta. Lger.

[TonHOe BHyTpeHHee oTpaxeHue. [IpeaenbHbIi yroi MOTHOr0 BHYTPEHHET0 OTPaykeHUsI.

Cobupatoriye 1 pacceuBaromye JMH3bL. ToHKas 1uH3a. DOKyCHOE paccTOSHUE U OTITUYECKAs Crla
TOHKOM JTUH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOW C(EpUYECcKON JHH3BI OT €€ reOMETpHU U
OTHOCHUTCJILHOI'O ITOKa3aTeJid MPEJIOMIICHHA.

DopMyIia TOHKOH JIMH3BL. Y BEIUYEHUE, JABAEMOE JIUH30M.

Xon nyda, MPOMIEAIIEr0 JMH3Y MOJ IMPOU3BOJIBHBIM YITIOM K €€ TJIaBHOW ONTHYECKOH OCH.
[ocTpoenne n300paskeHHU TOUYKH M OTpe3Ka MpsSMOH B COOMpAIOIIMX M PACCEHMBAIOMIMX JMH3aX U MX
CHUCTEMaX.

Onrtuueckue npubopsl. Paspemaromas criocoOHocTh. ['11a3 Kak onTrveckas cucreMa.

[Ipenensl NpUMEHNMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. WnTepdepenuns cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBUS HAOIIOAEHUS
MakCUMyMOB M MUHHMYMOB B HMHTEp(EpEHIMOHHOM KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHHKOB.
[Ipumeps! kiTaccuuecKuX HHTEPHEPCHIIMOHHBIX CXEM.

Hdudpakuus ceeta. Audpaknnonnas pemeTka. Y CIoBUe HAONIOICHUS TIaBHBIX MAaKCUMYMOB TIpH
MaJIeHH MOHOXPOMATHYECKOTO CBeTa Ha MU(MPAKIIHOHHYIO PEIIETKY .

[Momspu3zamnus ceera.

TexHUYEeCKHE YCTPONCTBA M TEXHOJOTHYECKHE IMPOIIECCHI: OYKH, JIyMa, MEePUCKOI, (poToarmapar,
MHUKPOCKOII, TIPOEKIIMOHHBIA ammapar, MPOCBETJIICHHE ONTHKH, BOJOKOHHAS OMNTHKA, AH(paKimoHHAS
peméTka.

Hemoncmpayuu.



3aKOHBI OTPaXKEHUS CBETA.

HccnenoBanue npenoMiieHns CBeTa.

Habnronenne noaHOro BHyTpeHHETO OTpasKeHHsl. MoJiesib CBETOBOAA.

HccnenoBanne xoaa CBETOBBIX ITyYKOB YEPE3 IUIOCKONAPAIIIENbHYIO IIACTUHY U IIPU3MY.

Uccnenoanue cBOWCTB N300pakeHUH B IMH3AX.

Monenu MUKpOCKOIIa, TENeCKona.

Habmonenune natepdepernnu creta.

HabnroneHue 1BeTOB TOHKHX MJIEHOK.

Habmonenue mudpaknym ceera.

Wzydenne nudpakinoHHON pEIIETKY.

Habnronenne nudpakimoHHOro CHEKTpa.

Habnronenue aucnepcuu ceera.

Habnronenue noisipusanyu cBera.

[IpuMeHeHne NONAPOUIOB ISl U3YUCHUS MEXAaHUUECKUX HAMPSDKEHHH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomet, nPAKMUKYM.

W3mepenue nokaszarens NpeIoMICHHS CTEKIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOT'O PAaCCTOSIHUS OT BELIECTBA (Ha IPUMEPE KUAKHUX JIUH3).

W3mepenne poKyCHOTO pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonmy4yenune n3o0paskeHus B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BL.

[Tomy4yenue n3o0pakeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue Tel1ecKONUYecKuX CUCTEM.

Habmonenne nudpaxmun, HHTEpGEPEHITNT U MOISIPU3AIH CBETa.

W3ydenne nonspuzanny cBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTH TUAIIEKTPHKA.

Wzydenne uaTephEpEHIINH Ta3€PHOTO U3ITYICHNS Ha IBYX HIETIAX.

Hab6monenue nucnepcun.

Hab6mronenue u uccnegoBanre udpakImOHHOTO CIIEKTpA.

M3MepeHue 1JIMHbI CBETOBOU BOJIHBI.

[Mony4eHune crieKTpa U3Iy4eHHs] CBETOIMO A TP TOMOIIH AU(DPAKIIMOHHONW PEIIETKH.

Paznen 6. OcHOBBI cHHEUAIBHOI TEOPUH OTHOCHTEILHOCTH.

I'paHuIBl  IPUMEHUMOCTH  KJIAacCUYECKOM MexaHuku. llocrymarel crenuanbHOM — TEOpUHU
OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpasoBanust JlopeHna. YciaoBHE NPUYHMHHOCTH.
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMe [JIeHHe BPEMEHHU U COKpallleHUe IHHBI.

DOHeprus ¥ UMIYJbC PEISTUBUCTCKON YacTUIIBL.

CBs13b Macchl ¢ SHEPTHEN U UMITYJIbCOM PEISITUBUCTCKOM YacTHIIbI. DHEPTUs MOKOS.

TexHu4eckne ycTpoiicTBa M TEXHOJOTHYECKHE MPOLIECCHI: CIIyTHUKOBBIE MPUEMHUKH, YCKOPUTETU
3apsUKEHHBIX YaCTHL.

Y4eHNUECKHUI IKCTIEPUMEHT, JTa0OpaTOPHBIC PadOTHI, MPAKTUKYM.

Omnpenenenne HMMIyJbca W DHEPTUM PENSTHBHCTCKUX dYacTHL (10 ¢ororpadusiMm TPEKOB
3apsDKEHHBIX YaCTHLl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601noeoii oyanusm.

PaBHOBecHOEe TemoBOE H3NMydeHHE (M3IIydeHHE aOCOMIOTHO UYEPHOro Teya). 3aKOH CMEIICHHS
Buna. I'unoresa [lnanka o kBaHTax.

®oToHBI. DHEPTUA U UMITYJIBC (DOTOHA.

®oroadpdexr. Ompitet A. I'. CroneroBa. 3akoHbl (hoTodddekra. YpaBHeHHe DWHIITEHHA IS
thoroaddekra. «Kpacnas rpanuma» gorodddexra.

JaBnenue cBeta (B YaCTHOCTH, JABJICHHE CBETa Ha AOCOJIOTHO MOIVIOLIAIOIIYIO M aOCOJIOTHO
oTpaxkaronryro nmoBepxHocTs). OnbiTel [1. H. JIeGenena.



BonHoBeie cBoticTBa yactull. Bomubl ne Bpoitns. dynuna BosHbl e Bpoitns u pasMepsr obnactu
JIOKaIM3aluy IBUKYILeiics yacTuipl. KopmycKyasipHO-BOTHOBOH ayanu3M. JJudpakius 3JeKTpOHOB Ha
KpHUCTaJlIaXx.

Crnenuduka nsmepennii B Mukpomupe. CooTHoueHus HeonpeaenéHuocrei [ eizendepra.

TexHuyeckue ycTpoiicTBA W TEXHOJIOTHYECKHE TMPOLECCHl: CIEKTPOMETpP, (OTO3JIEMEHT,
($hoTOIaTUUK, TYHHEJIBHBI MUKPOCKOII, COJTHEYHAs OaTapesi, CBETOANO.

Jemoncmpayuu.

DoTo3PeKT Ha yCTAaHOBKE C IMHKOBOH IIACTHHOM.

Uccnenosanne 3akoHoB BHeNTHeTo GoTodrdhdekra.

HccnenoBanuie 3aBUCUMOCTH COMTPOTUBIIEHUS MOJIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToauoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

Uccnenosanne dhotopesucropa.

M3mepenne nmoctossaHON [11anka Ha ocHOBe HccnenoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETONO/ OT HANPSKEHUS.

Tema 2. @uzuka amoma.

OnBITH 11O UCCIIEIOBAHUIO CTpoeHHs aroma. [lmanerapuas monens atoma Pesepdoprna.

IToctynater bopa. M3nydenne u moriomieHne (GOTOHOB MPU IMEPEXOAC aToMa C OJHOTO YPOBHS
SHEPruu Ha JIPYyTroMu.

Bunpt cnexktpos. CekTp ypoBHEH SHEPTHH aToMa BOJIOPOIA.

CrioHTaHHOE ¥ BBIHY)KJICHHOE M3IydeHue cBeTa. Jlazep.

TexHU4YEeCKHE yCTPOWCTBA M TEXHOJIOTHUYECKHE TPOIIECCHI: CIIEKTPAIBHBIA aHAIN3 (CHEKTPOCKOIT),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopens onsita Pesepdopna.

Hab6mronenue nuHeHyaThIX CIICKTPOB.

YCeTpoHUCTBO U AEUCTBUE CUETYMKA HOHU3UPYIOIINX YACTHUIL.

Omnpenenenue IIUMHBI BOJIHBI JIA36pHOTO W3TYUYESHHUS.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padonoi, RPAKMUKYM.

HabutoieHre mTMHEHYaToro CreKkTpa.

HccnenoBanue crekTpa pa3pekeHHOTO aTOMapHOro BOJOpPOJAa W H3MEPEHHE IOCTOSHHOU
Punbepra.

Tema 3. Quzuka amommnozo a0pa u INemMeHmapHsIxX Yacmuy,.

Hyxnonnas monens siapa ['elizendepra—lBanenko. 3apsn sapa. MaccoBoe yucio siupa. M30Tomsl.

PagnoaktuBHOCTE. Anbda-pacnaa. OJEKTPOHHBIH M TO3UTPOHHBIM Oera-pacman. [amma-
H3ITy4eHHeE.

3aKkOoH paJUOaKTUBHOIO pacrnaja. PaavoakTuBHBIE M30TONBI B mpupone. CBolicTBa
MOHU3UPYIOLIETO M3Iy4YeHUsl. BiusHue paguoakTHMBHOCTH Ha XHMBbIE OpraHu3Mbl. EcTecTBeHHBIH (oH
n3nydenus. Jlosumerpus.

OHeprus cBs3U HyKJIOHOB B sape. SAnepusie cuibl. [ledext macch sapa.

Anepusie peakuuu. Jlenenue u cunre3 siaep. SnepHele peaktopsl. IIpoGnemsl ympasisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIEKThl PA3BUTHS SIACPHON SHEPT€TUKHU.

Mertoabl perucTpalyy U UCCIAEAOBAHUS SJIEMEHTAPHBIX YACTHULL.

@dyHnaMeHTalabHble B3auMoAcicTBUA. bapuonpl, Me30oHBl W JnenToHbl. IlpencraBieHue o
CrannaptHoid Mozaenu. KBapk-ritooHHAst MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangapTHod Monenu. TéMHas Matepust U TEMHAs SHEPTUsL.

EnnacTBO hr3mueckoit KapTHHBI MHpa.

TexHHuYeCKHe yCTPOMCTBA U TEXHOJIOTHYECKHUE IPOLECCH: JO3UMETpP, kKamepa BunbcoHa, siaepHbIil
peakTop, TEPMOSICPHBIA peakTop, aToMHast 00M0a, MarHUTHO-PE30HAHCHAS TOMOTpadus.



Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomoi, RPAKMUKYM.

Hccnenoanue TpeKoB 4acTuIl (110 TOTOBBIM (hOTOrpadusim).

UccnenoBanne paquoakTUBHOTO (JOHA C UCIIOIB30BAHUEM JIO3MMETpA.

Nzydenue nornoiieHus: 6eTa-4acTyIl aTFOMIHHEM.

Pa3nen 8. D1eMeHTHI ACTPOHOMUH U ACTPOPU3HKH.

Otanbl pa3BuTUsL acTpoHoMmuM. [IpukiagHOe W MHUPOBO33PEHUYECKOE 3HAUCHHUE ACTPOHOMUHU.
[IpuMeHMOCTh 3aKOHOB (PU3UKH /ISl OOBSICHEHUS IPUPOIBI KOCMHUYECKUX OOBEKTOB.

Meroabpl  acTpoHOMHYECKHX  HcciaegoBaHuil.  COBpEMEHHbIE  ONTHYECKHE  TEIECKOIbI,
PaAMOTENeCKObI, BHEATMOC(EpHAst aCTPOHOMUSL.

Bun 38é3nH0T0 Heba. Co3Be3nus, ApKue 3BE3/bI, ITIAHETHI, UX BUIUMOE JIBIDKEHUE.

ConHeuHas cucreMa.

Connue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun ComiHIa v 3BE3 1.

3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIA KIACC — CBETHMOCTBY.
3BE3MbI TJIABHOW MOCIEHOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» MJiA 3BE3] TJIaBHOU
nocnenoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3B€34. CoBpeMEHHbIE NPEACTABICHUS O MPOUCXOXKICHUU U
spotonuy ConHLa U 3BE311. DTalbl )KU3HU 3BE3NL.

Mneunstii [Iyte — Hama [amaktuka. Ilomokenwme m aBmxkenue Conama B [amaktuke. Twurbr
ranakTuk. PaguoranakTuku u kBazapsl. YEpHBIE OBIPHI B siApax rajJakTUK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa66ma. Pasoeranue ramaktuk. Teopus boinbmoro
B3pbIBA. PENUKTOBOE U3TyUYeHHE.

Macmrrabuast ctpykTypa Beenennoit. MeraraiakTuka.

Hepeménnsre mpoOieMbl aCTpOHOMHH.

Yuenuueckue nadnwooenus.

Ha6monenust 3BE3mHOTO HEOAa HEBOOPYKEHHBIM TJIA30M C HCIIOIH30BAHUEM KOMIIHIOTEPHBIX
MPIWIOKCHUH ISl OMpENeNCHUST TOJOKEHNUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO N1aTy: OCHOBHBIC
co3Be3ausi CeBepHOTO MOMYIIAPHSI U SIPKHE 3BE3IEL.

Hab6mronenus B Teneckon JIyHbI, MIaHeT, TYMaHHOCTEH 1 3BE3THBIX CKOTLICHUI.

DuU3NYECKUIl TPAKTUKYM.

CriocoObl  M3MepeHHs (U3UYECKUX BEIMYMH C HCIOJIL30BAHWEM aHAJIIOTOBBIX M LUPPOBBIX
U3MEPUTEIIbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIC W OTHOCHTEIbHBIC
MOTPEUTHOCTH M3MepeHuil pusnueckux BenuunH. OIEHKA MPaHUI] IOTPEITHOCTEH.

[IpoBeneHNEe KOCBEHHBIX WM3MEPEHHUI, WCCIICOBAHUN 3aBUCUMOCTEH (QU3UYECKUX BEIIMYHH,
MPOBEpPKa MPEIUIOKCHHBIX TUnore3 (BbIOOP W3 paboT, ONMCAHHBIX B TEMATHYECKUX paslenax
«YUeHUYECKUH IKCTICPUMEHT, JIa0OPATOPHBIE PAOOTHI, IPAKTUKYM).

O0o0maromee NOBTOPeHUeE.

O0o001eHne W cHucTeMaTH3alMsl COJEpKaHUs pa3fesioB Kypca «MexaHukay, «MolekyspHas
(m3Mka U TEepMOAMHAMUKA», «IICKTpoanHamuKkay, «KonebaHus W BONHBDY, «OCHOBHI CHENHATBHON
TEOPUU OTHOCUTEIILHOCTY, «KBaHTOBas hrsmkay, « DIEMEHTHI ACTPOHOMHHU U aCTPODU3HKIY.

Ponb ¢u3nku ¥ acTpOHOMHUU B DKOHOMHYECKOH, TEXHOJIOTUYECKOH, COIMAIbHOW M 3TUYCCKOU
cdepax IeAaTenbHOCTH YEIIOBEKa, POJIb U MECTO (DU3UKH U aCTPOHOMUH B COBPEMEHHOM HAYYHOH KapTHUHE
MHUpa, 3HAUYEHUE OIHUCATEILHOW, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIHPHONH U MPOTHOCTHUYECKOW (PYHKIIHN
(m3nueckoil Teopuu, poib (UINYECKOW TeOpUH B (OPMHUPOBAHUM MPEACTABICHUNA O (QU3UIECKOH
KapTHUHE MHUpPa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM PsIY COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTaBICHUN O IPUPOE.

MexnpeaMeTHble CBSI3U.

Wzydyenne kypca ¢usukn yriyonéHHoro ypoBHA B 11 kiracce OCyImIeCTBISETCS € y4ETOM
COJIepKaTEeNLHBIX MEXKIIPEJAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHHU, Teorpaduu U
TEXHOJIOTHUU.

Mesicnpeomemmusvie NOHAMUSL, CAZAHHDBIE C UZYHEHUEM MEMOO0E8 HAYUHO20 NO3ZHAHUA: SIBICHUE,
HaydHBId (akT, TUMOTEe3a, (u3WYecKas BeNWYMHA, 3aKOH, TEOpHs, HAONIONEHHE, ODKCIEPUMEHT,



MOJICIIMPOBAaHNE, MOAETb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHHUH, U3MEPUTEIbHbBIE MPUOOPEI, H(POBas
naboparopwusi.

Mamemamuxka: pelieHre CUCTEMbI ypaBHeHHH. TpuroHoMeTpuueckue GpyHKIHMU: CHHYC, KOCHHYC,
TaHIeHC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECCTBO. BEKTOpHI M MX NPOEKUUH HAa OCH
KOOPJIUHAT, CIIO)KEHHE BEKTOpoB. IlpomsBoanbie sneMeHTapHbX (yHKumMd. Ilpusnakm momoOus
TPEyroJbHUKOB, ONpEIeIeHIE TUIOAAN IOCKUX GUryp u o0béma Ted.

Buonozus: snexrpudeckue SBICHUS B JKUBOW INPHUPOAE, KoyieOaTeNbHbIC ABMKECHUS B KHUBOM
MIPUPOAE, SKOJIOTHUECKUE PUCKU NPH HPOU3BOACTBE INIEKTPOIHEPTHH, JICKTPOMArHUTHOE 3arpsi3HEHHE
OKpY)KaloIlleH cpeabl, YJIbTPa3ByKOBas IHArHOCTHKA B MEIWIMHE, ONTHYECKHE SIBICHHS B >KUBON
HpUPOJIC.

Xumusn. CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAsi CTPYKTypa TBEPABIX Tel, MEXaHU3MbI
00pa30BaHMs KPUCTAUINIECKON PEIIETKH, CIIEKTPAILHBIA aHaIN3.

T'eocpaghua: wmarnuTHBIE TONIOCAa 3€MIIM, 3QJICKM MATrHUTHBIX pyH, (OTOChEMKA 3EMHOI
MIOBEPXHOCTH, ceficMorpad.

Texnonozus: IpUMEHEHHE MTOCTOSHHBIX MarHUTOB, YJIEKTPOMAarHUTOB, JIEKTPOABHTATENh SKOOH,
reHepaTop NepeMEeHHOr0 TOKa, MHAYKIIMOHHAS 11€4b, JIMHUN JJIEKTpoIepead, JIeKTPOIBUraTelb, paaap,
pamuonpuéMHUK, TeJIeBU30p, anTeHHa, tenedon, CBU-neus, ynpTpa3ByKkoBasi IHAarHOCTHKA B TEXHHKE,
MIPOEKIMOHHBIN aIapar, BOJIOKOHHAs ONTHKA, COJHEYHast OaTapes, CIlyTHHKOBBIC NPHEMHHKH, SICpHAS
SHEPreTHKA U SKOJIOTNIECKHE acTIeKThI €€ Pa3BUTHS.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITIPOTPAMMBI 110 ®U3UKE HA VYPOBHE
CPEAHET'O OBLIET'O OBPA3OBAHMAIIMYHOCTHBIE PE3YJIBTATDI

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHUs YydueOHOro mnpeamera «®Dusmka» HAODKHBI OTpaXkaTh
TOTOBHOCTH M CIIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJCTBOBATLCS CHOPMHUPOBAHHON BHYTPEHHEW TTO3UIIHEH
JUYHOCTH, CHUCTEMOH  IEHHOCTHBIX  OpPHEHTAllMd, TO3UTHBHBIX  BHYTPEHHUX  YOEXKICHHIA,
COOTBETCTBYIOIINX TPAJAWIIMOHHBIM IIEHHOCTSAM POCCHICKOTO OOIIEeCTBa, paCIIUpPeHHE >KU3HEHHOTO
OMBITA W OIBITa JCSITETFHOCTH B TPOILECCE pealn3allid OCHOBHBIX HAIPaBIEHU BOCHHUTATEIHHON
JIESTeTLHOCTH, B TOM YHUCIIE B YaCTH:

rpa:kIaHCKOT0 BOCIIUTAHMA:
¢ c(hOpMHPOBAHHOCTh TPAXKAAHCKOM MO3UIIUM OOYYAOIIEroCcs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBA;
® IPUHATHE TPAIUIMOHHBIX  OOIICUETIOBEYCCKMX TyMAaHUCTUYECKHX M JICMOKPATUYECKUX
LICHHOCTCI;

® TOTOBHOCTh BECTH COBMECTHYIO [CSATCIBLHOCTh B HHTEpPECax TIPa)KJIaHCKOro OOIIeCTBa,

y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHu3alu;

® yMEHHE B3aMMOJICHICTBOBATh C COIMAIbHBIMA WHCTHTYTaMUA B COOTBETCTBUU C WX (DYHKIUSAMH U

Ha3HAYCHHUEM;
® TOTOBHOCTH K TYMaHHUTApPHON M BOJIOHTEPCKOH JIEeATEIILHOCTH.
MATPUOTHYECKOT0 BOCTIMTAHMSA:
¢ c(hOpMHUPOBAHHOCTH POCCHICKON TPAKAAHCKON UACHTHYHOCTH, TATPUOTHU3MA;
® [[CHHOCTHOE OTHOIICHHE K T'OCYJapCTBEHHBIM CHMBOJIAM, JHOCTHIKEHUSIM POCCHHCKHX yUEHBIX B
00s1acTu GU3MKUA U TEXHUKE.
JYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS
¢ c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHS,
® CIIOCOOHOCTh OIIGHWBATh CUTYallMI0 W TMPUHUMAThL OCO3HAHHBIC PEIICHUs, OPUEHTHPYSCH Ha
MOpabHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B JIEATEIILHOCTH YUYEHOTO;
® OCO3HAHME JIMYHOI'O BKJIAJIa B MOCTPOCHUE YCTOWYMBOTO OYAYIIETO.
3CTETHYECKOT0 BOCIUTAHUA:
® 3CTETHYECKOE OTHOIICHHUE K MHpPY, BKJIIOUas SCTETHKY HAy4YHOTO TBOPYECTBA, IMPHCYIIETO
(uzneckoii Hayke.
TPYAOBOr0 BOCIUTAHUSA:
® HHTEPEC K Pa3IUYHBIM cdepaM MpoPecCHOHATFHONW AEATETHHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(bM3MKON W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
pearn30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTAHBL,
® TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oOBaHUIO W CaMOOOpa3oOBaHUIO B 00NacTH (U3NKH Ha
MPOTSHKEHUHN BCEH KU3HU.
IKOJIOTHYECKOT0 BOCTIMTAHHUS:
® chOpMHPOBAHHOCTh  DKOJIOTMYECKOW  KYJBTYPBI, OCO3HaHHME [JIOOAJBHOTO  XapakTepa
JKOJIOTHYECKUX TIPOOIIEM;
® [UIJaHUPOBAHUE M OCYILIECTBJIEHUE JCUCTBUI B OKPY’)KaIOUIEH Cpelle Ha OCHOBE 3HAHUS LieJier
YCTOHYHMBOTO Pa3BUTHS YCIIOBCUCCTRA;
® pacIIUPEHUE OMbITa JSATCILHOCTH DKOJOTHYECKON HANpaBICHHOCTH HA OCHOBE HMMEIOILIUXCS
3HaHWII 1o (hU3MKe.
HEHHOCTH HAYYHOTO MO3HAHUS:
¢ c(hopMHPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
(hU3UIECKON HAYKH;



® OCO3HAHHME IIEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTh B TMPOIECCE H3YYCHHS (QUIUKH
OCYIIECTBIISTH MPOEKTHYIO M MCCIIEIOBATENBCKYIO JESTENbHOCTh MHANBUIYAIBHO U B TPYyIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE TeiicCTBUS
ba3zoBble Jiornyeckue AeicTBUA:

® CaMOCTOSITENPHO  (DOPMYJIHPOBAaTh W aKTyaIM3UpOBaTh MpoOJeMy, paccMarpuBath &
BCECTOPOHHE;

® OIIpEACIIATh LEIH ICATEIbHOCTH, 3a1aBaTh MApaMETPbl U KPUTEPUU UX TOCTHKCHHUS;

® BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBACMBIX (DU3MUSCKUX SBICHUSIX;

e pa3palaThiBaTh IUIAH PEIICHUS NPOOJEMBI C YYETOM aHAIM3a UMEIONIMXCS MaTePHAIbHBIX U
HEMaTepHAIILHBIX PECYPCOB;

® BHOCHTH KOPPEKTHBHI B JEATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHUBATH
PUCKH TTOCJIC/ICTBUN JESATEIBHOCTH;

® KOOPIUHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHSIX pPEANTbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJEHCTBUS;

® pPa3BHUBATh KPEATHBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

ba3oBble uccienoBaTe/ibCKue AeiCTBUS:

® BJIaJICTh HAYYHOU TEPMUHOJIOTUCH, KITFOYCBBIMU MOHATUAMH U METOJaMH (DU3HUECKON HAYKHU;

® BJIaJICTh HABBIKAMHU YUCOHO-MCCIICIOBATEIIECKON M MMPOCKTHOM ACSITEIHEHOCTH B 007aCTH (DU3UKU,
CITIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIHLHOMY ITOMCKY METOJIOB pEIICHHS 3aaad
(hM3UYECKOTO COMIECPIKAHUs, MPUMEHECHHUIO PA3IMYHBIX METO/IOB TO3HAHUS;

® BIAICTh BHUJAAMM JI€ATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro HHTEpPHpEeTaluu,
MpeoOpa3oBaHUI0 W NMPUMEHEHHI0O B PA3IMYHBIX YYEOHBIX CHUTYallUsSX, B TOM YHCIE IPH
CO37IaHUH YUEOHBIX TIPOEKTOB B 00JIaCTH (QU3HKH;

® BBISIBJISITH IPUUMHHO-CIICACTBEHHBIE CBSI3M U AKTYaJM3UPOBATh 3a/1auyy, BbIABUraTh THIOTE3Y €€
pelIeHMs, HaXOAWUTh apryMEHThl [UIsl JI0Ka3aTelIbCTBA CBOUX YTBEPXKACHHUM, 3a1aBaTh
napameTpbl U KPUTEPUU PELLCHNUS;

® aHANIM3UPOBATh MOJYUYCHHBIC B XOJ¢ PEIICHUS 33Jaud pe3yJbTaThl, KPUTUUECCKU OIICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

® CTaBUTh M (POPMYIIHPOBATH COOCTBEHHBIC 3a1a4U B 00Pa30BaTCIILHOM JEATSILHOCTH, B TOM YUCIIC
NpY U3Y4eHUH (PU3HKY;

® J1aBaTh OIEHKY HOBBIM CHTYAITUSIM, OIICHUBATH MPUOOPETEHHBINA OIIBIT;

® YMETh MIEPEHOCUTH 3HAHUS N0 (PU3HKE B MIPAKTHUECKYIO 00JIACTh KU3HEESITETFHOCTH;

® YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTel;

® BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHEIE TIOJIXO/IBI U PEIICHMUS;

® CTaBUTH MPOOJIEMEI U 3a1a4H, JOITyCKAIOMINE aThbTCPHATHBHBIC PEIIICHUSI.

Pa6oTa ¢ nundgopmanueii:

e BIIaJICTh HABBIKAMH TTOYYCHUS HHPOpPMANK (PH3UIECKOTO CONEPIKaHUS U3 UCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSTENBHO OCYILIECTBISATh MOUCK, aHAJIU3, CUCTEMATU3ALUI0 U UHTEPIPETALUIO
WHGOPMAINH Pa3IMYHBIX BUIOB B (DOPM MIPEICTABICHUS;

® OI[CHUBATh JJOCTOBEPHOCTh UH(OPMAIIHH;

® HCITI0JIb30BaTh CPEJCTBA HMH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHU3aI[MOHHBIX 3a/1a4 C COOJIIOJICHUEM TPeOOBaHUIA
3PrOHOMUKH, TEXHUKH 0€30MACHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHUS, TPABOBBIX U ATHUECKUX
HOPM, HOpM WH(OPMAITMOHHOM 0€30MaCHOCTH;



® CO3/1aBaTh TEKCTH (PHM3UYECKOTO COAEPKAHUS B PAa3IMYHBIX (opMarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMAIlMK ¥ IICJICBOM ayJWTOPUH, BHIOMpas ONTUMAIbHYI (OPMY TNPEACTABICHHUS |
BHU3YyaJTU3AIINH.
KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE AelHCTBHUS:
® OCYIIECTBIIATH OOIIEHNE HAa ypOKaX (PM3WKH U BO BHE-YPOUHOU AESTETHHOCTH;
® PaCcIO3HABaTh NMPEANOCHUTKA KOHPIMKTHBIX CUTYaIHid U CMTYaTh KOH(IUKTHI;
® pa3BEPHYTO U JJIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
® IOHUMATb U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 HHIUBHUIYAIBHON PabOTHI;
® BEIOWpaTh TEMAaTHKy W METOJBl COBMECTHBIX JEUCTBUH C yd4E€TOM OOIUX WHTEPECOB U
BO3MOYXHOCTEH Ka)KJI0TO 4JIEHA KOJUIEKTHBA;
® IPUHUMATDH LEIU COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBAThH ACUCTBUS MO
€€ JMOCTIKEHHUIO: COCTABIATH IUIAH JAEUCTBUM, pacnpeienarb poid C Yy4€TOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON paOOTHI,
® OI[CHMBATh KAUeCTBO CBOETO BKJIAJa M KaXKJIOTO0 YYaCTHUKA KOMaHJIbl B OOIIUI pe3ysibTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;
e Ipe/yTaraTh HOBBIE TMPOCKTHI, OIICHUBATh WIEH C TO3UIIMH HOBU3HBI, OPUTHHAIHHOCTU,
MPAKTUYECKON 3HAUMMOCTH;
® OCYIIECTBIIATh IMO3UTHBHOE CTPATETHYECKOE ITOBEICHUE B PA3IMYHBIX CHUTYAIUSX, MPOSBISATH
TBOPYECTBO U BOOOpaKCHHE, OBITH NHUITUATHBHEIM.
PerynsiTuBHBIE YHHUBEPCAJIbHbIE y4eOHbIE NeliCTBUA
Camoopranuszanus:
® CaMOCTOSITENIFHO ~OCYIIECTBIISITh TI03HABATENBHYIO JEATENbHOCTh B 00JacTh (QU3UKH ¢
ACTPOHOMUH, BBISBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITUPOBATH COOCTBEHHBIE 331a4H;
® CaMOCTOSITEIbHO COCTaBJISATh IUIaH PELICHUS pacyETHBIX M KAaYECTBEHHBIX 3aad, IJIaH
BHITIOJTHEHUST TPAKTUYECKOW pabdoThl ¢ YYETOM HMEIONUXCI PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHHIH;
® 1aBaTh OLIEHKY HOBBIM CUTYAIlUsIM;
® paCIIUPATh PAMKH Y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHMI;
e J[e1aTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIIICHIIE;
® OIICHUBATH MTPHOOPETEHHBIN OTIBIT;
® CII0COOCTBOBaTh (POPMHUPOBAHUIO YW TPOSBICHUIO 3PYIUIMK B 00JacTH (PU3UKU, MOCTOSHHO
TIOBBIIIATH CBOW 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOUMOHAIbHBI MHTEJJIEKT:
® 1aBaTh OIICHKY HOBHLIM CHTYyaIldsIM, BHOCHTH KOPPEKTHBHI B JESITEILHOCTh, OIICHUBATH
COOTBETCTBHE PE3YIHTATOB LICTISIM;
® BIIaZICTh HaBBHIKAMHU MO3HABATEIHHONW peQIieKCHM KaK OCO3HAHWS COBEPIIAEMBIX NEHCTBHU W
MBICJIUTEIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;
® HCITOJIb30BaTh MPUEMBI Pe(DIEKCUH IS OIIEHKH CUTYAallud, BBIOOpa BEPHOTO PEIICHMS;
® YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 0 UX CHIKEHUIO;
® IPUHUMATH MOTUBBI M apTYMEHTHI IPYTUX MPH aHAIHU3E PE3YIbTaTOB IEATCILHOCTH;
® IPUHUMATH ceOs, TOHUMAas CBOW HEIOCTATKH M JIOCTOMHCTBA,
® IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NPU aHAIHU3E PE3YIbTATOB EATECIBHOCTH;
® MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA ONIMOKH.
B mpornecce MOCTHXKEHHUS JTMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPaMMbI MO (DU3HMKE I YPOBHS
cpeaHero oOmero oOpa3oBaHHs Yy OOYYarOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HHTEIUICKT,
Mpeanoararmuil copMUpPOBaHHOCTD:
® CaMOCO3HAaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOITMOHAIBHOE COCTOSIHUE, BUJICTh
HaTPaBJICHUS Pa3BUTHUSI COOCTBEHHOM AMOIMOHAIILHOU Cepbl, OBITh YBEPEHHBIM B ceOe;



® CaMOpETyJIMPOBAHNSA, BKJIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEJICHHE, CIIOCOOHOCTD aJIalITUPOBATHCS K AIMOIIMOHATIBHBIM H3MEHEHHSM H MPOSIBISTH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEI MOTHBALMH, BKIIOYAIOIIEH CTPEMJIEHHE K JOCTIDKECHHIO IIETIM U yCIIeXy, ONTHMU3M,
MHHULIMATUBHOCTh, YMEHUE EHCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEH;

® SMIIATUH, BKIIOYAIOLICH CIOCOOHOCTh MOHUMATh SYMOLMOHAIIBHOE COCTOSIHUE APYTHX, YUUTHIBATH
€ro IpH OCYILECTBICHNUH OOLICHNUS, CIOCOOHOCTH K COUYBCTBHIO U COIIEPEKUBAHMIO;

® COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JIPYTUMH
JIFOABMH, 3200THTHCS, IPOSIBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHL

[MPEJIMETHBIE PE3VYJIbTATBI

K xoHiy o0yuenus B 10 kiacce npenmMeTHbie pe3ysIbTaThl HA YIITyOJIEHHOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

® IOHUMATH POJIb (GU3UKHA B SKOHOMHYECKOW, TEXHOJIOTHUECKOHW, IKOJOTHIECKOM, CONNANhbHON U
STHUYECKON cepax AesTeNFHOCTH YeI0BEeKa, POib U MecTO (PM3WKH B COBPEMEHHOW HAayJHOM
KapTHHE MHpa, 3HAYCHHE OIMCATENbHON, CHCTEeMATH3UPYIOMIeH, OOBICHUTENFHOW W
MPOTHOCTHYECKOW (YHKIHA (U3NIECKOH TEOPUH — MEXaHWKH, MOJEKYJSIpHOW (U3NKH |
TEPMOJIUHAMHKH, POJIb (PH3NIECKO TeOopuHr B (POPMHUPOBAHUH MPEICTABICHUN O (DU3UICCKOM
KapTHHE MUPA;

® pa3IMyaTh YCIOBHS TPUMEHUMOCTH Mojeledl (U3NYECKMX Tel W MPOIECCOB (SABICHUH):
WHEepUUaNbHAs CHUCTeMa OTcuéra, aOCONOTHO TBEpPAOE Telo, MarepuajbHas TOYKa,
pPaBHOYCKOpEHHOE [BW)KEHHE, CBOOOJHOEe maneHue, abComoTHO ympyras aedopmarus,
a0COIFOTHO YTIPYroe W a0CONIOTHO HEYIPYroe CTOJKHOBEHHS, MOJETH Tasa, XHUIKOCTH H
TBEPAOTO (KPUCTAIUIMYECKOTO) Teia, WAeadbHBI Ta3, TOYEYHBIA 3apsl, OIHOPOIHOE
AIIEKTPUIECKOE TI0JIE;

® pa3nuMyaTh ycJOBUS (TpaHULBI, OOJACTH) NPUMEHHMMOCTH (U3MYECKUX 3aKOHOB, MOHHMATh
BceoOImMi XxapakTep QyHIaMEHTANBHBIX 3aKOHOB M OIPAaHUYEHHOCTh UCIIOIB30BAHUS YaCTHBIX
3aKOHOB;

® AHAJIM3UPOBaTh U OOBICHATH MEXaHWYECKHE MpPOIEeCcChl M SBJIEHMS, HCIONb3ys OCHOBHBIE
MOJOKEHUSI M 3aKOHBl MEXaHHKH (OTHOCHTEIBHOCTh MEXaHWYECKOTO IBIKCHHS, (OPMYIIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO MIBIDKEHHMs, TNpeoOpa3oBaHusi [ammies Ans CKOPOCTH H
nepeMenieHns, 3akoHbl HploToOHa, MPUHIMI OTHOCUTENBHOCTH ['amuies, 3aKOH BCEMHPHOTO
TATOTEHUS], 3aKOHBI COXPAaHEHHS MMITYJIbCa U MEXaHMYECKOH DHEPTHH, CBSA3b PabOTHI CHIIBI C
M3MEHEHHEM MEXaHM4YEeCKOH SHEpPruH, YCJIOBUS pPaBHOBECHS TBEPIOTO Teja), MpU 3TOM
UCIOJBb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHMMOCTH
¢u3nUecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anuies, BTOpPOro um TpeTbero 3akoHoB HbroToHa,
3aKOHOB COXPaHEHMSI HUMITYJIbCa U MEXAaHUYECKOW DHEPTHH, 3aKOHA BCEMUPHOT'O TSTOTEHUS;

® AaHAJIM3UPOBATh U OOBSACHSITH TEIUIOBBIC MPOILIECCHl U SIBIICHHS, UCTIONb3YSl OCHOBHBIEC TIOJIOKEHHS
MKT u 3ak0HBI MOJIEKYJISIpPHOH (PU3WKK U TEPMOTUHAMUKH (CBSI3b JaBJICHHUS HIEaTbHOTO Tra3a
CO CpelHEW KMHETUYECKON SHEPIrHeW TEIUIOBOTIO JBMXKEHMSI U KOHLICHTPALUEH €r0 MOJEKYII,
CBS3b TEMIIEpPATYpPHI BELIECTBA CO CPEeIHEN KMHETUYECKON SHEprHel TEeMI0BOro IBUKEHHS €T0
YacTHUll, CBA3b JABJIEHUS HIEATBHOTO Ta3a C KOHIEHTpalMeld MOJEKYyJ UM ero TeMIlepaTypoil,
ypaBHeHue MeHnneneeBa—KuamneiipoHa, nepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHUS
SHEPruM B TEIUIOBBIX IpOIECCax), MPU ATOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBIPaKEHUE
3aKOHOB, YKa3bIBaTh YCIOBHUS IPUMEHUMOCTH ypaBHeHUs1 MeneneeBa—KanelipoHa;

® AHAJIM3UPOBATh U OOBACHATH IJEKTPUUECKHE SBIEHHSA, MCIIONb3YsS OCHOBHBIE MOJIOKEHUS U
3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHHUs >SJIEKTpUYEecKoro 3apsifa, 3akoH KynoHa,
MOTEHIIUAIBHOCTD AJIEKTPOCTATHUECKOTO TOJIA, MPUHIUN CYNEepHO3UIHMH 3JIEKTPUUECKUX



noJiel, pu 3TOM YKa3blBas YCJIOBHS NMPUMEHMMOCTH 3akoHa KylloHa, a Takke MpakTHYECKH
BaXKHbIE COOTHOLIEHMs: 3aKOHBI OMa JUIs y4yacTKa LEeNu M JJI1 3aMKHYTOM 3JIeKTpHUYecKOM
ueny, 3akoH J[xoymns—Jlenna, npasuna Kupxroga, 3akons @apazges A 3J1€KTPOIN3a);

® OMHCHIBATh (PU3MUYECKHE TIPOLIECCHI U SIBICHUS, UCIIONB3YS BEJIMYHMHBI: MIEpEMENICHHE, CKOPOCTb,
YCKOPEHME, UMITYJIbC T€Ja U CHCTEMBI TEJl, CHJIA, MOMEHT CHUJIbl, JABJICHUE, ITOTCHIMAIBHAS
JHEpPTHs, KUHETUYECKast JHEprus, MeXaHU4ecKas JHEprus, pabota CUJIBL,
LEHTPOCTPEMUTEIILHOE YCKOPEHUE, CUIIA TSKECTH, CUJIa YIPYTOCTH, CHJIA TPEHMSI, MOLIHOCTb,
9HEprusi B3aUMOACUCTBHS Tena C 3emiéil BOMM3M €€ TMOBEpXHOCTH, SHEPIUs YIPYroi
JegopManyy MPYKUHBI, KOJUYECTBO TEIJIOTH, aOCOJIOTHAs TemIlepaTypa Tena, paboTa B
TEPMOJMHAMUKE, BHYTPEHHsISI SHEPTHsl MI€aIbHOTO OJHOATOMHOIO rasa, pabora uieaabHOTO
ra3a, OTHOCHUTENbHas BIAXHOCTh Bo3ayxa, KIIJI wumeanbHOro TEMIOBOrO JBUIATElNs;
3JIEKTPUYECKOE II0JIe, HANPSDKEHHOCTh —JJIEKTPUYECKOrO IOJIA, HANPsSKEHHOCTh  IOJIA
TOYEUHOTO 3apsja WIM 3apspKeHHOrO Iapa B BakyymMeé M B JUDIIEKTPUKE, ITOTEHIUAI
3JIEKTPOCTATUYECKOTO IOJIsI, PAa3sHOCTb IOTEHLUAIOB, 3JIEKTPOABIKYLIAs CUjla, CHWIA TOKa,
HalpsDKEHWE, MOIIHOCTh  TOKA, JJEKTpUYEcKas EMKOCTb INIOCKOTO  KOHJEHCATopa,
CONPOTUBJICHUE Yy4YacTKa LENU C [OCIEJOBAaTENbHBIM U MapajllebHbIM COCIUHEHUEM
PE3UCTOPOB, DHEPTUS MIEKTPUUECKOIO NOJI KOHEHCATOpa;

® O0BACHATE OCOOCHHOCTH TPOTEKaHWs] (HU3MYECKHX SBICHHI: MEXaHUYeCKoe IBIDKCHHE,
TEIJIOBOE JIBM)KEHHE YAaCTHI][ BEIECTBa, TEMJIOBOE paBHOBecHE, OpPOYHOBCKOE JBHKCHHE,
muddysusi, HUCHapeHue, KUNEHWE M KOHJCHCAMA, I[UIaBICHHE H KPHCTAJUIM3aLus,
HAIPaBICHHOCTh TEIUIONEPENaUuu, 3JEKTPU3aLUs Te, SKBUIOTCHIHAIBHOCTh IIOBEPXHOCTU
3apsKEHHOTO IIPOBOJAHUKA;

® IPOBOJUTH HCCIICJIOBAaHWE 3aBUCHMOCTH OTHOH (U3UYECKOW BEIMYMHBI OT JPYroi c
UCIIOJIb30BaHHUEM MPSIMBIX M3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (pUKCHpOBATh
pe3yabTaThl MOYYEHHON 3aBUCHUMOCTH (PU3MYECKHX BEIMYMH B BHJIE TPaQUKOB C y4ETOM
a0COIOTHBIX TIOTPEITHOCTEH H3MEPEHUH, JIeNIaTh BBIBOIBI [0 PE3yJIbTaTaM HCCIIeOBAHMS,

® MPOBOJNTH KOCBEHHBIE M3MEPEHHS (PU3MUECKHUX BEIWYHH, MPH 3TOM BBHIOMPATh ONTHMAaJIbHBINA
METOJ] M3MEPEHHs, OLEHUBATh aOCONIOTHBIE W OTHOCHTEIBHBIE IOTPEIIHOCTH TMPSAMBIX H
KOCBEHHBIX U3MEPECHHUI;

® IPOBOANTH OMNBITBI IO MPOBEPKE MNPEATOKEHHON THIIOTE3bl: IUIAHUPOBATh 3KCIEPUMEHT,
coOHMpaTh HKCIEPHUMEHTAILHYIO YCTAHOBKY, aHAJIM3UPOBATh I10JIyUYCHHBIE PE3YJIbTAThl U JeIaTh
BBIBO/JI O CTaTyCe MPENTIOKEHHON THIIOTE3HI;

e co0moaaTh npaBwia 0€30MaCHOTO TPYyJAa NMPH NPOBEICHUM HCCIEIOBAHHNA B paMKax y4eOHOTO
IKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIICAOBATEIbCKOH M TMPOEKTHOM NESTEIBHOCTH C
MCIIOJIB30BAaHUEM U3MEPUTENIBHBIX YCTPOICTB 1 1a00paTopHOro 000pyI0BaHuUS;

e pemiath pacyéTHBIC 3aJadll C SIBHO 33JaHHOW M HESBHO 3aJlaHHON (M3MUECKOW MOJENbIO: Ha
OCHOBAaHMM aHajM3a YCJIOBUS OOOCHOBHIBATH BBHIOOP (HU3MUYECKOH MOJENH, OTBEYAIOUICH
TpeOOBaHUSM 3aJaud, NPUMEHATh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThl
¢u3nuecKux TEOpUH NpPH MCHOJIB30BAHMM MAaTEMaTHYECKHX METOJOB pELICHUS 3ajad,
MIPOBOJUTH pPacdy€éTbl Ha OCHOBAaHMM HMEIONIMXCSl JaHHBIX, aHAIM3HPOBAaTh PE3YJbTaThl U
KOPPEKTHUPOBATh METOMBI PELIEHUS C YUYETOM IIOTYUYEHHBIX PE3YJIbTATOB;

e pemath KadeCTBEHHBIC 3aJaud, TpeOyIoUIre MPUMEHEHUs 3HaHWU M3 pa3HBIX pa3zieioB Kypca
¢u3uKky, a TakKe WHTErpallMy 3HAaHUM M3 APYTHX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKJIA:
BBICTPAMBATh JIOTMYECKYIO LENOYKY paCCyKIEHUH C ONOpOM Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKHUE SBICHUS;

® HCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUSA JJIs OOBSICHEHHS OCHOBHBIX IPHHIUIIOB pPabOTHI
M3MEPUTEIBHBIX MTPUOOPOB, TEXHUYECKUX YCTPONUCTB M TEXHOJIOTHYECKUX MIPOIIECCOB;

e [IPUBOAUTH IPUMEPHI BKIIAa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH, B
00BSICHEHHE TIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHU];



® AHAJIU3UPOBATh MW OLCHUBATL IIOCJICIACTBUA 651TOBOI7[ u HpOHSBO}ICTBGHHOﬁ ACATCIBbHOCTU
YeJIOBEKa, CBA3aHHON ¢ (PM3UUCCKUMHU MPOLIECCAMHU, C TMO3UIUH IKOJOTHIECKON 0e30MacHOCTH,
MIPEJCTaBIEHUI O paIMOHATBHOM MPHUPOOTNOIB30BAHNH, @ TAK)KE€ Pa3yMHOM HCIOJIB30BaHUH
JIOCTHKCHUN HAYKH U TEXHOJIOTHI JUIsl aJIbHEHIIIero Pa3BUTHS YSIOBEUESCKOT0 O0IECTRa;

® IPUMEHSITh pPAa3IWYHbIE CIIOCOOBI PabOThI ¢ HWHpopManueld (UINIECKOTO COAEpKAHUS C
WCTIOJIH30BAaHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIOJIH30BATh
coBpeMeHHbIe MH(POPMAIMOHHBIE TEXHOJOTHUH JJIS TOWCKa, MepepadOTKH W TPEeIbSBICHHS
y4eOHOH W HAYYHO-TIONMYJSPHOH HMH(POpPMAIUW, CTPYKTYPHPOBAHHS W HWHTEPIIPETALNU
UHQOpPMAaIMH, MONYYCHHOW W3 pa3NMYHBIX WCTOYHHKOB, KPUTHYECKH aHAIIM3UPOBATh
MoJy4YaeMylo HWH(POPMAILMIO U OIEHHBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIINXCS
3HAHWHU, TaK U HA OCHOBE aHAJIN3a UCTOYHHKA HH(pOpMaLny;

® MIPOSBIISAT, OPTaHHW3AIMOHHBIE W IMO3HABATENFHBIE YMEHHS CAMOCTOSTEIBHOTO NPHOOpEeTeHHUs
HOBBIX 3HAHMH B TPOIIECCE BHITTOIHEHHUS IPOEKTHBIX U Y4eOHO-HCCIIeI0BATEIHCKUX PadoT;

e paboTarh B TPYIIIE C HUCIOIHEHWEM pA3JIHYHBIX COIHAIBHBIX POJIEH, IUITAHUPOBaTh pPabOTy
TPYIIBI, PalliOHAIBHO pacTpeAesTh NesTeIbHOCTh B HECTAHAAPTHBIX CUTYaIUIX, aJIeKBATHO
OIIEHMBATH BKJIAJl KAXKIOTO M3 YYAaCTHUKOB TPYIIIHI B PElIEHNE pacCCMaTPUBAEMON MPOOIEMEI;

® MPOSIBIIAT, MOTHBAIMIO K Oyaymiedl mpoeCCHOHANBHON IEATEIbHOCTH M0 CHEIHATLHOCTSIM
(hPM3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoniy o0yuenus B 11 krnacce npeaMeTHbie pe3ynbTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIIMXCS YMEHUH:

® IOHUMATD POJIb (PU3UKH B IKOHOMHUECKOM, TEXHOJIOTHYECKOM, COIIMATBHON U ITHYECKOM cepax
JISSATSILHOCTH YEJIOBEKa, POJIb M MECTO (DU3MKH B COBPEMEHHOW HAayYHOUW KapTUHE MUPA, POJIb
aCTPOHOMUHU B HpaKTquCKOﬁ JACATCIIBbHOCTHU 4YC€JIOBEKA H I[ﬂ)'[l)HCﬁIHCM Hay4YHO-TCXHUYCCKOM
pa3BuTHH, 3HAYCHHWE  OMHUCATENIbHOW,  CHUCTEMaTH3HWpYIOLIeHd,  OOBSCHUTEILHOH |
MPOTHOCTHYECKON (PYHKIUN (DPU3MUYECKON TEOPUU — IICKTPOJAUHAMUKY, CHCIUATHHON TCOPHH
OTHOCUTEIHHOCTH, KBAaHTOBOM (U3UKH, pOJIb (U3HYECKOW Teopud B (HOPMUPOBAHHUH
MIPEJICTaBICHUI 0 (PU3UYECKON KapTHHE MUpPA, MECTO (PU3MUECKON KapTHHBI MHpa B OOIIeM
PAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJC;

® pa3IM4aTh YCJIOBUS NPUMEHHUMOCTH MoOjeield (U3NYEeCKUX Tel H MPOLECCOB (SIBICHHN):
OJTHOPO/IHOE JJIEKTPUYECKOE W OJHOPOJHOE MAarHUTHOE MO, TapMOHHYECKHE KOoJeOaHWS,
MaTeMaTH4YeCKU MasTHUK, I/IIICEU'II)HI)II\/'I pr)KI/IHHI:Jﬁ MAasATHUK, TapMOHHUYCCKUE BOJIHBI,
UCaTbHBIA KOJECOATeNbHBIA KOHTYp, TOHKas JMH3a, MOJCJIEH aToMa, aTOMHOTO sjipa |
KBAaHTOBOM MOJICIIN CBETA;

® pa3janyaTh YCJIOBUS (IpaHHIlbI, 00JacTH) MNPUMEHUMOCTH (U3NUYECKHX 3aKOHOB, [MOHMMATh
BceoOMiA XxapakTep QyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHMYCHHOCTh UCIOJIb30BAHHS YACTHBIX
3aKOHOB;

® AHAJM3UPOBATh M OOBSACHATH DIEKTPOMArHUTHBIE TPOIECCHl M SIBIICHUS, HCIIONIB3YsS OCHOBHBIC
MOJIO’KEHUSI M 3aKOHBI AIIEKTPOJUHAMHKHN ¥ CIIEIHANBHON TEOPHH OTHOCHTENHHOCTH (3aKOH
COXpaHEHUS DJIEKTPUUECKOro 3apsa, cuiia Amiepa, cuiia JIopeHiia, 3aK0H 3J1€KTPOMarHuTHOM
WHAYKOWH, npaBwio Jlenna, cs3p OC caMOMHAYKIIMU B 3JIEMEHTE JJIEKTPHIECKON IeTH CO
CKOpPOCTBIO HU3MCHCHHA CHJIBI TOKa, IIOCTYJIAThI CHCHHaHBHOﬁ TCOPUN OTHOCHUTCIIBHOCTHU
OWHIITENHHA);

® AHAM3UPOBaTh M OOBACHATH KBAaHTOBBIE TIPOIECCHI W SBJICHHS, WCIOIB3Ys ITOJOKEHHUS
KBaHTOBOW (u3uky (ypaBHeHHe DiHIITEHHA 11 GpoTodddexra, mepBriii U BTOPOH IMOCTYIIATHI
bopa, mnpuwHOHMI CoOTHOIIEHWs HeonpeAaeaéHHOCTeH ['eii3enOepra, 3aKOHBI COXpaHEHHS
3apsIOBOTO U MAacCOBOTO YHCET U DHEPIrUU B SIACPHBIX PEAKLUSAX, 3aKOH PaJHOAKTHBHOIO
pacmazga);

® ONMUCHIBATh (PU3MYECKHE TPOIECCHl ¥ SBIEHHUS, WCIONb3yS BEIWYHHBL: HAINPSKEHHOCTh
ANEKTPUYECKOrO TOJs, MOTEHIMAN 3JIEKTPOCTATHYECKOrO0 MOJs, Pa3HOCTh MOTEHIUAJIOB,



JNEKTPOABIKYINAs CHJia, WHAYKIMS MArHUTHOTO TOJs, MAarHUTHBIA TIOTOK, cwjia AMIepa,
HHIYKTUBHOCTh, JJIEKTPOJABMXKYINAs CHJIa CAMOWHIYKIIMH, OSHEPTUsS MArHUTHOTO TIOJIS
MPOBOJIHUKA C TOKOM, PENIATHBUCTCKUIM UMITYJIbC, MOTHAS SHEPT U, SHEPTHUS TIOKOSI CBOOOTHOM
YACTHIIBI, SHEPTHUS U UMITYJILC (POTOHA, MACCOBOE YKCIIO M 3apsi sApa, SHEPTHSI CBA3H S/Ipa;

® O0BSCHATH OCOOCHHOCTH TNPOTEKaHHWA (DU3NYECKUX SIBJICHUHU: DJCKTPOMArHUTHAas WHIYKIWS,
CaMOMHIYKIHUS, pe30oHaHC, WHTep(EepeHss BOIH, Ju(paknus, AUCHEPCHS, IIOJHOE
BHYTpPEHHEE OTpaxkeHue, GoTodnekTpudeckuii apdekt (poroaddexr), anpda- u Oeta-pacnast
sqiep, raMMa-u3IydeHue siep, (PU3NUECKHE MPHUHIUIBLI CIEKTPAILHOTO aHauu3a U PadOThI
nazepa;

® OIIPCACIIATh HAIIPABJICHUE MHAYKIHWW MArHUTHOI'O IOJIA IMPOBOJHHMKA C TOKOM, CHJIBLI AMHepa u
cunel JlopeHua;

® CTPOHTH U300paKEHUE, CO3/IaBACMOE IIOCKUM 3epPKAJIOM, TOHKOW JIMH30M, U PacCYUTHIBATH €T0
XapaKTePUCTUKY;

® IPUMEHSTH OCHOBOITOJIATAIOIINE ACTPOHOMHUYUCCKUE TOHITHS, TCOPUU U 3aKOHBI JJIS aHaIu3a M
00bsicHEHHS (U3UUECKUX TMPOIECCOB, MPOUCXOMANIMX B 3BE3AAX, B 3BE3NHBIX CHCTEMAx, B
MEXTaTaKTHIECKOM cpefie; IBIKEHHS HeOSCHBIX Tel, DBOJIONNH 3BE31 U BeeneHHoI;

® IPOBOJIUTH HKCCIICAOBAHNE 3aBUCHMOCTEH (DU3UUECKUX BEIMYMH C HCIONB30BAHUEM MPSIMBIX
HU3MEPEHHH, TP TOM KOHCTPYHPOBATh YCTAHOBKY, (HMKCHPOBATH PE3yJbTATHI MOJYUCHHOU
3aBUCUMOCTH (DU3UYCCKUX BEIUYMH B BHJE TPAQUKOB ¢ yUETOM aOCONIOTHBIX MOTPEIIHOCTEH
WU3MEPEHHH, IeNIaTh BBIBOIBI 10 PE3yIbTaTaM HUCCIICTOBAHUS;

® [IPOBOJUTH KOCBCHHBIC M3MEpEHHs (DU3NYECKUX BEIWYHH, MPH 3TOM BBIOMpATh ONTHUMAabHBIH
METOJA U3SMCPCHUA, OLICHUBATH aGCOJIIOTHI)IC U OTHOCUTCIIBHBIC TIOTPCINHOCTHU MPAMBIX H
KOCBEHHBIX U3MEPECHU;

® [IPOBOAUTH OIBITHL 110 TPOBEPKE MPEAJIOKECHHONW TMIOTE3bl: IIJIAHUPOBATH OSKCIEPHUMEHT,
C06I/IpaTB OKCIICPUMEHTAJIbBHYIO YCTAHOBKY, aHAJIM3UPOBATH ITOJIYYCHHBLIC PE3YJIBTATHLI U CJIaTh
BBIBOJ O CTATyCC HpeIIHO)KeHHOﬁ THUITIOTC3HI,

® OMHCHIBATH METO/IbI MIOJTyUCHHS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUIA;

e coOm0aTh MpaBuiia 0E30MacHOr0 TPy/Aa MPH MPOBEICHUU HCCIEIOBAaHHM B paMKax y4eOHOTO
OKCMEPUMEHTA, MPAKTUKyMa M Y4YeOHO-HCCIICAOBATEIbCKON W MPOCKTHOW MEATETBHOCTH C
UCIOJIb30BAHUEM H3MEPUTENILHBIX YCTPOMCTB U 1ab0paTopHOro 000pyI0BAHNUS;

e pemiaTh pacuy€THHIC 33Ja4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOM (M3MYECKOW MOJENBIO: Ha
OCHOBAHWH AaHAIM3a YCIOBHS BHIOMPATH (U3UUECKHE MOJENIH, OTBEUAIOIINE TPEeOOBAHUIM
3a/aud, TPUMEHATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYJAaThl (U3UUECKUX TECOPHit
NpU KCIOJB30BAHUM MATEMATHYCCKUX METOMOB PCHICHUS 3a/ad, MPOBOJUTH PACUEThI Ha
OCHOBAHWH HMEIOIINXCS JAHHBIX, AHAIM3UPOBATH PE3YNbTAThl M KOPPEKTHPOBATH METOJIBI
pelieH s ¢ YIETOM TOyUEHHBIX Pe3ybTaTOB;

e peliaTh KaueCTBEHHbIC 3a/1aud, TPeOyrolre NPUMEHECHUs] 3HAaHWH M3 pa3HBIX pa3lelioB Kypca
¢u3uKky, a TakKe WHTErpallMy 3HAHUHM M3 APYTHX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LMKJIA:
BBICTPAMBAaTh JIOTMYECKYIO LENOYKY pacCyKIEHUH C ONOpOM Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (1)1/13I/I‘-ICCKI/IG SIBJICHUSA,

® UCIIOJIB30BAaTh TCOPETHYCCKHUE 3HAHUA JIA OOBSICHEHHSI OCHOBHBIX IIPUHIOUIIOB pa6OTBI
N3MEPUTECIIbHBIX HpI/I60p0B, TEXHHUYCCKUX YCTpOfICTB 1 TCXHOJIOTHYECKHUX ITPOILICCCOB;

® [IPUBOJIUTH TIPUMEPHI BKIIAJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AHATU3UPOBATh W OICHHUBATH TIOCJICACTBUS OBITOBOH UM TNPOU3BOJCTBCHHOW JCATEILHOCTH
YeNoBeKa, CBA3aHHOM ¢ PU3MYECKUMHU MPOIIECCAMU, C TIO3UIIHHA SKOIOTHUECKON 0e30IMacHOCTH,
NPE/ICTABICHUIA O PAMOHAILHOM MPUPOJIONONIL30BAHNM, & TAKKE Pa3yMHOM HCIOIb30BaHUH
JOCTYDKECHUN HAYKU U TEXHOJIOTUH JUTS TalbHEHINEr0 Pa3BUTHS YEIIOBEUECKOTO O0IIECTBA;



® IPUMCHSATHh pa3IUYIHBIC CIOCOOBI paboOTHl ¢ wWHpopManued (U3NIECKOTO COACpKaHUI C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH, MPU STOM HCIOIH30BaTh
COBpEMEHHbIE WH(pOPMAIIMOHHBIC TEXHOJOTHUHU JJIs TOUCKA, NepepadOTKH M TMPEabsSBICHHS
y4eOHOW W HAy4YHO-TIONMYJSAPHONH HH(POPMAIMU, CTPYKTYPUPOBAHHMS M HHTEPIIPETALIUU
uHpOpMAIMK, TOJAYYCHHOH W3 pPa3IMYHBIX HCTOYHMKOB, KPUTUYCCKH aHAIM3HPOBATh
NoJy4aeMylo HH(POPMALMI0 U OLEHHBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIINXCS
3HaHWH, TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA NH(OPMAITUH;

® TIPOSIBIISATHE OPTAHU3AIMOHHBIE W TIO3HABATCIIBHBIE YMEHHUS CaMOCTOSTEIIBHOTO MPHOOpETEHUS
HOBBIX 3HAHHH B MPOIIECCE BHITTOJIHCHUS MPOCKTHBIX M YIEOHO-UCCIIEIOBATEBCKUX padoT;

e paboTaTh B TPYIIE C HUCIOIHEHWEM pa3MYHBIX COIHAIBHBIX POJEH, TUTAaHUPOBaTh paboTy
TPYIIBI, PalliOHAIBHO PacTpeAeNsaTh NesSTeIbHOCTh B HECTAHAAPTHBIX CHUTYaIUsIX, aJIeKBATHO
OIIEHMBATH BKJIAJ] KaXKIOTO M3 YYACTHUKOB TPYIIITHI B PEIIEHNE pacCMaTPHBAEMOM MPOOIEMEI;

MIPOSIBIISITH MOTHBAIIHIO K OyayIei mpodecCHoHaNFHON AeSITETFHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOduIIs.

ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IEHTPA «TOUKA POCTA»,
HCHOJIb3YEMOT'O JIJIsSI PEAJTM3ALIMA OBPA3OBATEJILHOM ITIPOT'PAMMBI B
PAMKAX ITPEIIOJIABAHUSA
OUBUKHN

CoBpeMeHHBIE HKCIEPUMEHTAJIbHBIE HCCICNOBaHUS MO (GU3UKE M YK€ TPYOHO NPEACTaBUTH 0€3
WCTIOJIB30BAHMS HE TOJIBKO aHAJIOTOBBIX, HO W NHU(POBBIX M3MEPUTENbHBIX MprOopoB. B denepansHom
TlocynapctBenHom O6pazoBarensHoM Ctangapte (PI'OC) mpommcaHo, YTO OIHUM M3 YHHBEPCAJIbHBIX
y4eOHBIX [NEeMCTBUM, NPUOOpPETaeMBIX YyYallUMHCS, NOJDKHO CTaTh YMEHHE «IIPOBEICHUS OIBITOB,
MPOCTBIX IKCHEPUMEHTAIBHBIX HCCIIEOBAHUHN, MPSIMBIX M KOCBEHHBIX M3MEPEHHH C HCIIOJIb30BAaHUEM
AHAJIOTOBBIX U U(PPOBBIX H3MEPHUTEIBHBIX IPUOOPOBY.

B nponecce popmupoBanus SKCIIepUMEHTANIBHBIX YMEHUH yUeHHK 00ydaeTcsi IpeICTaBIsATh
uH(pOpMAaIH0 00 UCCIeJOBAaHNH B UETHIPEX BUIAX:



B BepOaIbHOM: OTHCHIBATEH SKCIIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJIENb IKCIIEPUMEHTA, (PUKCHPOBATH
BHUMAaHHUE HA U3MEPSIEMBIX BEJIMYMHAX, TEPMHUHOJIOTHH;

B TaOJIMYHOM: 3aIIOJHATH TaONUIBI JaHHBIX, JIEKAIIUX B OCHOBE OCTPOEHUS rpaduKoB (IIpH 3TOM Y
yJaluxcs BOSHUKAET IEPBUYHOE MIPEACTABICHUE O MAaCIITa0ax BEINYNH);

B TpaduIeckoM: CTPOUTH TPadUKH O TAOIUYHBIM IaHHBIM, YTO JaéT BO3MOXKHOCTb IIEPEXo/ia K
BBIIBUYKEHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BeIUUYMHAMU (IIPH 3TOM YUUTENb [TOKAa3bIBAET
MPENMYIIECTBO B BU3yaIN3ally 3aBUCHMOCTEH MEX/y BEIMIMHAMH, HATJISTHOCTh 1 MHOTOMEPHOCTB)

B BHJIC MAaTEMAaTHYECKUX YPABHEHMUII: JaBaTh MAaTEMAaTHYECKOE OIMCAHUE B3aNMOCBSI3H BEJINUHH,
MaTeMaTH4ecKoe 0000IIeHHe.

Bce ato peanuzyercs B xofe skciuryatanun Ludposoii (yaerndeckoit) madbopartopun (L1JI),B cocrosimas
U3 IPOrpaMMHO-aINIapaTHOTO KOMIUIEKCA M ITATYUKOBAsI CUCTEMa — KOMIUIEKT Y4eOHOTO 000py/I0BaHus,
BKJIFOUAIOIIUH

HudpoBoit MyIbTHIATIYUK QU3HUECKHIA PeAHA3HAYEH [T KOTMYECTBEHHBIX N3MEPEHU B
JEMOHCTPALMOHHBIX U TaOOPAaTOPHBIX S3KCIEPUMEHTaX B COCTABE TUIIOBOTO KabMHeTa (hU3HKU
CpeaHEN IKOJIBI.

MyabpTUAATYHK 110 PUUKE OAHOBPEMEHHO MOXKET U3MEPSTH LIECTh MapaMeTPOB: aOCOIIOTHOE
JaBJICHNE, HHIYKIWIO MarHUTHOTO I10JIs1, HAIPSDKEHHE, TOK, YCKOPEHHE U CKOPOCTh U3MEHEHHUS
yIJla IOBOPOTA 10 TPEM KOOPJIMHATAM U TEMIIEPATYPY



TEMATUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KosmvecTBo yacos JJ1eKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kounrpoabhsbie | IlpakTuyeckue
n/m | MporpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsl
pecypebl
Pasznea 1. HAYUHBIA METO/I TIO3HAHUS ITIPUPOIbI
11 Hayunslii METO TO3HAHUS IPUPOABI 6
Uroro no pazmeny 6
Paznen 2. MEXAHUKA
21 Kunematuka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpAOrO TENA 5
24 3aKOHBI COXpaHEHHs B MEXaHUKE 10
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKHHETHYECKON TEOPUHU 15
3.2 Tepmonnnamuka. TerioBbie MaIIHbBI 20
33 ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie 14 1
MePEXO/IbI
Hroro o pasneny 49
Paznen 4. SJEKTPOJUHAMUKA
41 OnexTprudecKkoe mose 24
4.2 [TocTosHHBIHN 3NIEKTPUYECKHIT TOK 24
4.3 Toku B pa3nu4HbIX cpenax 6




Hroro no pazgeny

54

Paznen 5. PUSUNUYECKHN MPAKTUKYM

51 Ou3nuecKkuil MPakKTUKYM 16 16
Uroro no pazneny 16
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16




11 KJIACC

KoaunyecTBO yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iejioB U TeM (uu¢pposbie)
Ne ni/m Kontpoabusie | IlpakTHyeckne
NporpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThl
pecypchl
Paznen 1. DJIEKTPOJJUHAMMUKA
11 MarsutHoe none 14
1.2 DNeKTpOMarHuTHAS WHIYKITAS 13 1
Hroro mo pasmeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHndeckue KojaeOaHus 10
2.2 OneKTpoMarHuTHBIE KoJeOaHus 15
93 MexaHn4yecKre U DIeKTPOMarHUTHBIC 10 1
BOJIHBI
24 Ontuka 25 1
HUroro no pazneny 60

Pazgen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBrel CTO 5 1
HUroro mo paznery 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopmyckysspHO-BOTHOBOM Tyaln3M 15
4.2 ®dusuka aToma 5
43 du3uka aTOMHOTO SJIpa ¥ SIEMEHTAPHBIX 5
' YaCTHIL
Hroro no pazneny 25




Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

51 ‘ DJIeMEHTHI ACTPOHOMHUU U aCTPODHU3UKH 12
Hroro mo pazneny 12
Paznea 6. PUSUUYECKHN MPAKTUKYM
6.1 ‘ Ou3n4ecKuil IPaKTUKYM 16 16
Uroro o pazpeny 16
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucremaTnsauus u 0000IIEeHHE
71 MPEZIMETHOTO COJCPIKAHUS U OIIBITA 15
' JeSITeNbHOCTH, IPUOOPETEHHOTO TIPH
n3y4yeHnu kypca ¢usuku 10 — 11 xmaccor
HUroro mo paznery 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVNTAHUPOBAHMUE

10 KVIACC
KosmvecTBO yacos DJIeKTPOHHbIE
Ne uudposbie
W Tema ypoka Beero KonTposabHbie IIpakTuyeckue 06pajoBaTEIBHBIE
padoThI padoTsl pecypes!
1 ®dusuka — QyHmaMeHTaIbHAS HAYKa O IPHPO/IC 1
2 HayuHb1il MeTO TO3HAHKS U METOABI 1
WCCIIeZIOBaHUS (PU3NIECKHUX SBICHUN
DKCIIEpUMEHT U TEOpHUs B TIpoIlecce MO3HAHUS
3 npupozasl. Habmonenne u SKCIIepuMEHT B 1
¢duzuke
4 CriocoObl n3MepeHns GU3NIECKUX BEININH 1
5 AOcouoTHast 1 OTHOCHTENbHAS MOTPEUTHOCTH 1
M3MepeHnH (PM3NMIECKUX BEITHINH
MonenupoBanue B ¢pusuke. Poib u Mecto
6 ¢u3nKu B GOPMUPOBAHUH COBPEMEHHON 1
HAYYHOW KapTHHBI MHUPA, B TPAKTHYECKOM
JIEeATEIbHOCTH JIIOEH
Mexanndeckoe nBmwkeHne. Crucrema oTcueTa.
7 OTHOCHUTENBLHOCTh MEXaHUUECKOTO IBHIKEHUS. 1
[Ipsimast 1 oOpaTHas 33291 MEXaHUKHU
Panmyc-BexTop MatepuanbHON TOYKH, €T0
3 MIPOEKIINU Ha OCH KoopAWHAT. TpaexTopusi. 1
Ilepememenne. Cxkopocts. VX mpoekuuu Ha ocH
KOOpAMHAT
PaBHOMepHOE TPSIMOTMHENHOE JBUYKEHHE.
9 I'paduyeckoe onrcaHne paBHOMEPHOTO 1
MPSIMOJTMHEHHOTO JIBUYKCHUS
10 CnoxxeHue nepeMenieHuil 1 CKOpOCTEH. 1




Pemenne 3amau

11

HepasuomepHoe aBuxeHue. MrooBeHHas
CKOpocTh. Y ckopenue. [Ipsmonnneitnoe
JIBUKEHHE C TIOCTOSIHHBIM YCKOPEHHEM
JeMoHcTpaunonHoe odopyaoBanue «Touka
poctay»

12

I'paduueckoe onrcanue NpsSMOIMHEHHOTO
JBIDKEHHS C TIOCTOSIHHBIM YCKOPEHHEM

13

CrobOoaHoe mazeHue. Y cKopeHue cBOOOIHOTO
najeHus. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHU U UX Tpaduku
JemoncrpanuoHnoe odopynoBanue «Touka
pocTta

14

JBkeHue Tena, OpOLIEHHOTO IO YTIIOM K
TOPHU30HTY

15

KpuBonuneitHoe neuxenue. JprxxeHue no
OKPY>KHOCTH. YIJIOBas U JIUHENHAs! CKOPOCTb.
[lepuon u yacrota. LlenTpocTpeMuTensHOE U
TTOJTHOE YCKOpPEHNE

16

KonTtpomnsHas padota o Teme "Kunematnka"

17

[Tepsriif 3akoH HertoToHa. UHepuinanbHbIE
cucTteMbl oTcuéta. [I[puHINI OTHOCUTENIBHOCTH
lNanunes. HeunepuuanabHble CUCTEMBI OTCUETA

18

Cuna. PaBHozelcTBY10IIAsE cuiia. BTopoil 3akoH
Hrrorona. Macca

19

BzaumoneiictBue ten. Tperuit 3akod HetoToHa

20

[Tpunuun cynepno3unuu cuil. Peiienue 3aaau
Ha IpUMeHeHHe 3aKoHOB HpioTOHA

21

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBHMBaJECHTHOCTh I'PAaBUTALIIOHHOMN U
MHEPTHOU MacChl




22

Cuta TSOKECTH B YCKOPEHHE CBOOOTHOTO
HaacHUs

23

I[BI/I)KGHI/IC H€6€CHI)IX TCJI U UX UCKYCCTBCHHBIX
cyTHUKOB. [lepBas kocMHuUecKas CKOPOCTb.
3akons! Kemiepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec Temna

25

Cuta tpenwst. [Ipupoa 1 BUABI CHIT TPEHUS.
JBU>KEHUE B )KUJIKOCTH U ra3e ¢ y4€TOM CHJIbI
CONPOTHUBJIEHUS CPEBI

26

Jasnenue. I'unpocratuyeckoe napienue. Cumna
Apxumena

27

AocomotHo TBepaoe Teno. [loctynarensHoe n
BpaIlaTeIbHOE JIBI)KCHUE TBEPAOTO Teja

28

MOMEHT CHIIbI OTHOCUTENBHO OCH BpaIeHHUSI.
I1nevo cunel

29

CrnoxxeHue Chil, TPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y ciaoBus
paBHOBecHUs TBepAOro Tena. Buasl paBHOBecHs

30

Pemrenne 3agau

31

KonTtponeHas padora no Teme "J[nHamuka.
Craruka TBepmoro Tema"

32

NMnynbc MatepuanbHOW TOUKH, CHCTEMBI
MaTepuanbHbIX To4uek. LleHTp Macc cuctemsl
MaTepHaNbHBIX ToUeK. Teopema 0 ABMKEHUU
LEHTpa Macc

JemMoHcTpannonHoe odopynoBanue «Touka
pocTa»

33

Nmrmysse critbl M HI3MEHEHHE UMITYJIbCa Tela.
3aKoH coxXpaHEeHHs UMITyJibca. PeakTrBHOE
JIBIDKECHHE

JleMoHcTpanuonHoe odopynosanue «Touka




pocTax»

34

MomeHT umItysibca MaTepruaIbHON TOUKH.
[IpencraBneHue 0 COXpaHEHUH MOMEHTA
WUMITYJIbCa B IEHTPAIBHBIX MTOJISIX

35

Pemtenne 3agau

36

Pabora criel Ha MasToM U Ha KOHEYHOM
nepemMenieHnu. I 'paduueckoe mpeacTaBieHne
paboThI CrITbl. MOITHOCTh CHITBI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUH KMHETHYECKON SHEPTUN
MaTepUaibHOW TOYKU

38

HOTCHHI/IaIIbHI)Ie 1 HECTIOTCHIIMAJIbHBIC CUJIBI.
[MToreHnuanbHas sHeprus. Bropas kocMuueckas
CKOpOCTh

39

Tpetbst KocMuIecKast CKOPOCTh. CBsI3b pabOTHI
HECIIOTCHIMAJIbHBIX CHUJI C UBMCHCHHUEM
MEXaHUYECKON SHEPTHU CHCTEMBbI TeJl. 3aKOH
COXpaHCHUA MeXaHN4YeCKOH OHEPTUHU

40

Ymupyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepnynnu 1 naeansHoH
KHUIKOCTH

JemMoHcTpannonHoe odopynoBanue «Touka
pocTa»

41

KonrtponbHas pabota no Teme "3aKoHbI
COXpaHEHHs B MexaHUKe"

42

PasBuTue npencraBineHuil o IpUpOAE TEIIOTHI.
Ocuosuble nonoxenuss MKT. Tuddyzus.
BpoyHoBCcKOE nBUXKEHNE

43

CrpoeHue razo00pasHbIX, JKUAKUX U TBEPABIX
Tel. XapakTep IBUKEHHS U B3aUMOJICHCTBUS
YJacTHUII BEIECTBA




Macca u pazmMepsl MOJICKYJ (AaTOMOB).

44
KonmnuectBo Bemectna. [loctosinnas ABoraapo

45 Temneparypa. Temnosoe paBHosecue. [llkana
Lenscus

46 Pewenue 3amau

47 Uneanpuslii ra3. ['a30BbIe 3aKOHEI

48 VYpaBuenue Mengeneepa-Knanelipona.
Pemenne 3agaq

49 AoOcomoTHas Temneparypa. 3akoH /lanpToHa

50 N3omporiecchl B uACaIEHOM Ta3e ¢ IOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA

51 I'padmueckoe npeacTaBIcHUE U30IPOIIECCOB:
u30TepMa, H30X0pa, u30bapa

52 OcHoBHoe ypaBaeHne MKT

53 Pewenue 3amau
CBs13b a0CONOTHOM TEMIIEPATyPHI

54 TEPMOIUHAMHUYECKON CUCTEMBI CO CpeTHEH
KHHETUYECKOH SHEprueii mocTynaTeIbHOro
TEIJIOBOIO JIBMXKCHUS €€ YaCTHII

55 O0600meHne 1 CHCTeMaTH3aITus 3HAHUH 110
teme "OcHoBel MKT"

56 KonTtponehas padora no teme "OcuoBst MKT"
TepmomuHaMudeckas cucreMa. 3aanue
BHewHUX yciaosuil s T/l cuctembl. BHeminue

57 Y BHyTpeHHue napameTpsl. [Tapametpsr TJL
CUCTEMBI KaK CPEJHUE 3HAYCHHSI BEJIUYNH,
OIIHMCHIBAIOMINX €€ HA MHUKPOCKOITMYECKOM
YpOBHE

58 HyneBoe Hayasio TEpMOAMHAMUKHY.

CaMOHpOI/BBOJ'ILHa}l peirakcanuia TI[ CUCTEMBI K




TEIUIOBOMY PaBHOBECHIO

59

Mojens naeanbHOTro ra3a B TEpMOJAMHAMUKE.
YciioBUs TPUMEHUMOCTH 3TON MOJEIHN

60

Ypasuenue MeneneeBa-Knaneipona u
BBIpa)KEHHE JIs1 BHYTPEHHEH SHEPTuu

61

BripaskeHue A1 BHyTPEHHEH SHEprun
OJIHOATOMHOI'0 MJI€AJIbHOTO rasa.
KBasucratnueckue u HecTaTHYECKHE TIPOIIECCHI

62

DnemMeHTapHas paboTa B TEpMOJANHAMUKE.
Brrancienne paboThl o rpaduKy mporecca Ha
pV-auarpamme

63

Temnonepenava Kak criocod N3MEHEHUs
BHyTpeHHel sueprun T/l cucremsl Oe3
COBEPIIICHUS PabOTHI

64

KOHBGKHI/IH, TEIUIONPOBOAHOCTD, U3JTYYCHUC

65

KoandgectBo TemnoThl. TenmmoéMKOCTh Tea.
VY enbHas ¥ MOJISIpHAs TEINIOEMKOCTH
BELLECTBA. Y AeNIbHAs TEIUIOTa CrOpaHus
TOILIMBA

66

Pacuér xonuuecTBa TEIIOTHI IpU
Terlonepeaayue

67

[NonsTre 06 agnadbaTHoM npouecce. [lepBriit
3aKOH TEPMOJNHAMHUKHI

JemoHcTpanuoHHoe o0opynoBanue «Touka
pocTa»

68

KomnnuecTBo TemmoTsl u paboTa Kak Mephbl
W3MEHEHUs BHyTpeHHel sHeprun TJI cucteMbl

69

Bropoii 3ak0H TepMOIUHAMUKY IS
PABHOBECHBIX U HEPABHOBECHBIX MPOIICCCOB.
HeoOpaTnMocTh MPUPOTHBIX MPOIIECCOB




70

[TpuHumne! nerictBus TermnoBbix MamuH. KITJ]

71

MaxkcumanbHoe 3Hauenue KII/I. [ukn Kapao

72

Pemenne 3amau

73

DKOJIOTHYECKHE aCTIeKTHI HCIIOIb30BaHMUS
TEIJIOBBIX ABUTaTenei. TemnoBoe 3arps3HeHne
OKpY>Karollen cpenbl

74

Pentenne 3agau

75

O00011IeHNE ¥ CUCTEMATU3alMs 3HAHUN I10
teme "TepmoamHamuka. TeruioBbie ManIuHb"

76

KonTtponenas pabora mo Teme
"TepmoanHamuka. TernaoBble MalIHb"

7

[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue
Y KUIIeHHUe. Y IesIbHast TeIoTa
mapooOpa3oBaHUs

JemMoHcTpannonHoe odopynoBanue «Touka
pocrta»

78

HacplimeHHble 1 HEHACHIIIEHHbIE MAPHI.
KauecTBeHHast 3aBUCHMOCTD INIOTHOCTH U
JABJICHHS HACBHIILIEHHOTO M1apa OT TeMIEPaTyphl,
MX HE3aBHCHUMOCTbH OT 00BhEMa HACBIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT
JABJICHUS B )KUIKOCTH

JemMoHcTpannonHoe odopynoBanue «Touka
pocTta»

79

BrnaxxHocTh Bo3yxa. AGCONMIOTHAS U
OTHOCHUTEIbHAA BIAYKHOCTH

80

Pemenue 3amau

81

Tépnoe Temo. Kpuctammmaeckue u amophHbIe
Tena. AHM30TPOIUS CBOMCTB KPUCTAJIIOB

82

[InaBienue u Kpuctamu3anus. Y genbHas




TerioTa masieHus. Cyomumartus
JemMoHcTpannonHoe odopynoBanue «Touka
pocray

Hedopmanuu tBEpHOTO Tena. PacTsokeHue u

83 cxarue. Capur. Moaynb FOnra. [penen
yOpyTux e opMariuii
TennoBoe paclIMpeHUE KUAKOCTEN U TBEPIBIX

84 Tel. AHTapMOHM3M TETUIOBBIX KOJICOaHMIA
YaCTHI] BEIIECTBA

85 [TpeobOpazoBanue 3HEPTHH B (Ha3z0BBIX
nepexojax

86 YpaBHeHue TemIoBoro OanaHca

87 Pemenue 3amau
[NoBepxHOcTHOE HaTsmKeHHe. Kanuspabie

88 siBiieHus. JlaBiieHue 10 HCKPUBICHHOR
MOBEPXHOCTHIO XkuaKocTu. Gopmyia Jlamnaca
O00011IeHUE ¥ CUCTEMATH3AIUS 3HAHU 110

89 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbIe IEpex0 bl

90 KonrponbHas pabota 1o reme "ArperatHsie
coctosiHus BemecTBa. Da3oBbie mepexoap”
DneKTpu3anus TeNl U e€ MPOsBICHMYSL.

91 DnexkTpudeckuii 3aps. JIBa Buia
3JICKTPUIECKUX 3apsiioB. [IpoBoaHMKH,
JIUDIIEKTPUKH U TTOTYTIPOBOTHUKH

92 OneMeHTapHbIN 3IEKTPUUYECKUH 3apa. 3aKOH
COXpaHEHUS IEKTPHUECKOTO 3apsaaa

93 Bzaumopeiictue 3apsiaoB. ToueuHbie 3apsiibl.
3axoH Kynona

94 Pemenue 3anau




Onekrpudeckoe moie. Ero neiicteue Ha

% AIIEKTPUUECKHUE 3apsiIbl
Hanpsx€HHOCTB 311€KTPUYECKOTO IOJISL.

96 [IpoGueriii 3apsan. Jluaun HanpsHKEHHOCTH
aneKTpudeckoro nois. OxHOpoHOE
3IIEKTPUYECKOE MOJIe

97 [ToTeHUNaNBHOCTD 3IEKTPOCTATHUECKOTO TIOJIS.
Pa3HOCTH MOTEHIIMAIOB U HAIIPSKEHUE
[loTennmanbHas 3HEPTHA 3apsiia B

98 aJeKTpocTaTuueckoM nosne. [loTenuan
ANEKTPOCTATHIECKOTO OIS

99 CBs13b HaNPsHKEHHOCTH TIOJISL M PA3HOCTH
MOTEHIIAAIOB JUIS DIIEKTPOCTATHYECKOTO TTOJISI

100 [TpuHIHMI CYyTIEepIIO3UITUH AIEKTPUIESCKUX MOJICH

101 Pemenue 3anau

102 ITone Toueunoro 3apsiaa. Ilone paBHOMEPHO
3apspKEHHOM cephl
[Mose paBHOMEPHO 3apsHKEHHOTO 10 00BbEMY

103 mrapa. [loe paBHOMEPHO 3apsKEHHOM
OEeCKOHEYHOH IITOCKOCTH

104 [TpOBOJHUKH B 3JEKTPOCTATUIECKOM TOJIE.
YcnoBue paBHOBECHS 3apsiIOB

105 JM3IeKTPUKH U TIOTyTIPOBOTHUKH B
AIIEKTPOCTATHYECKOM II0JIe
KonpgencaTop. DnekTpo€MKOCTh KOHIAEHCATOPA.

106 DIeKTPOEMKOCTH MIIOCKOTO KOHIEHCATOPa
JemMoHcTpannonHoe odopynoBanue «Touka
poctay

107 [TapannenpHOE COeTMHEHUE KOHIEHCATOPOB

108 [MocnenoBaTenbHOE COCTUHEHUE




KOHJCHCATOpOB

109 DHeprus 3apsHKeHHOr0 KOHACHCaTopa

110 Pemenue 3amau

111 JIBrm>keHue 3apsoKeHHOM YacTUIIhI B
OJTHOPOJTHOM 3JICKTPUICCKOM II0JIE

112 Pemrenue 3amau

113 O60011IeHIE U CHCTeMAaTH3al|sl 3HAHUH 110
TeMe "DaexTpuueckoe mosne"

114 Kontponbhas paborta no teme "DiekTpuieckoe
mmose"
Cuta Toka. [locTosSHHBIN TOK. Y CIIOBUS

115 CyIIECTBOBAHMUSI IOCTOSIHHOTO SJIEKTPHUUECKOTO
TOKa

116 Uctounnku Toka. Hanpsoxenne u 9/1C

117 3akoH Oma 715 yyacTKa Lenu. DIEKTPUIECKOe
COTIPOTUBJICHUE
3aBUCUMOCTH COITPOTUBIICHUS OJTHOPOTHOTO
MIPOBOJIHUKA OT €rO JUTUHBI U ILIOMIaN

118 MTOTIEPEYHOTO CCUCHUS
JemMoHcTpannonHoe odopynoBanue «Touka
poctay

119 Y nenpHOE CONPOTUBIICHUE BellecTBa. Pemenue
3a1a4
[TocnemoBaTenpHOE, TAPATIJICIIBEHOE, CMEIIIAHHOE

120 COCIMHEHUE MTPOBOTHUKOB
JdemoHncTpaunonHoe obopynoBanue «Touka
pocTta»

121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX LIETIEH.
[TpaBuna Kupxroda

122 Pemenue 3agau




Pabota snektpudeckoro Toka. 3akoH Jkoyis

123 —Jlenma

124 Pemenue 3amgau

125 MoITHOCTB 3JEKTPUYECKOr0 TOKA. TeruoBas
MOIITHOCTh, BBIJENIIEMasi Ha PE3UCTOPE

126 Pewenue 3amau
O/1C u BHyTpEeHHEE CONIPOTHBIIEHUE NCTOYHUKA

127 TOKa
JemMoHcTpannonHoe odopynoBanue «Touka
poctay

128 3axon OMa 115 TIOJTHOH (3aMKHYTOM)
3JIEKTPUUECKON Lenn

129 Pemenue 3amgau

130 MoOmHOCTh UCTOYHUKA TOKA

131 KopoTtkoe 3ambIkanue
KonzencaTop B enu NOCTOSHHOTO TOKA

132 JemMoHcTpannonHoe odopynoBanue «Touka
poctay

133 Pemenne 3agau

134 Pewenue 3anau no teme "IlocTosIHHBIN
JJIEKTPUIECKUI TOK"

135 Pemenne 3agau o Teme "lIlocTosHHBIM
ANEKTPUYECKUM TOK"

136 Pemenue 3anay no teme "TlocTosTHHBIIM
AIEKTPUISCKHUHA TOK"

137 O06001menue 1 cucTeMaTH3alus 3HAHUH 110
teMme "IlocTostHHBIN 2NeKTpUyecKuil TOK"

138 KonTtponbshas padora o Teme "[locTosHHBIH
ANEKTPUYECKUM TOK"

139 DneKTpudecKas MPOBOJUMOCTh Pa3THIHBIX




BEIICCTB. DJICKTPHUUECKHUHA TOK B METaIJIax.
CBepXIIpOBOIUMOCTH

140

DJEeKTpUUYECKH TOK B pACTBOPAX U paciuiaBax
3JIEKTPONIUTOB. 3akoHbl Dapanes s
JIEKTPOJIN3a

141

DNeKTpUYIecKril TOK B Tazax. [lmazma

142

DneKTpuYecKuil TOK B BakyyMme. Bakyymubie
npudOpbI

143

BHGKTquCCKHﬁ TOK B INOJIYIIPOBOAHUKAX

144

[MomynpoBOJHUKOBEIE TPUOOPEI
JdemoHcTpaunonHoe obopynoBanue «Touka
poctay

145

®uznveckuii MpakTUKyM 1o Teme "M3mepenne
CHJIBI TOKA M HAPSDKEHUS! B ETH OCTOSHHOTO
TOKa IIPY IIOMOIIM aHAJOTOBBIX U IU(POBBIX
MU3MEPUTENBHBIX TPUOOPOB" M "3HAKOMCTBO C
uudpoBoit maboparopueii mo gusuke. [Ipumepsr
n3MepeHns GU3NIECKUX BEIUYHH TP TOMOIIN
KOMIBIOTEPHBIX JaTYUKOB"

146

®uzndeckuil MpakTUKyM o Teme "M3ydenne
HEPAaBHOMEPHOTO JBUKCHHS C IIEIIBIO
Ompe/IeIICHIs] MTHOBEHHOM CKOpOCTH"

147

®uznveckuil MpakTUKyM o Teme "M3mepenue
YCKOpEHUS MPH MPSMOITUHEHHOM
PaBHOYCKOPEHHOM JIBIKCHHH 110 HAKJIOHHON
mrockoct" unn "MccienoBanne 3aBUCHMOCTH
MyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
IBIKEHUN"

Hcnoab3oBanne odbopynopanus «Touka
pocTta»

148

dusznyecKkuii MPakTUKyM 110 Teme "U3mepenue




YCKOPEHHS CBOOOTHOTO ManeHus" Win
"U3yueHue ABKEHUS Teja, OPOIIEHHOrO
TOPU30HTAIBHO"

Hcnoab3oBanue o6opyroBanus «Touka
pocTay»

149

®uznveckuil MpakTUKyM o Teme "M3ydenne
JBIDKEHHS Tella 110 OKPY>KHOCTH € IIOCTOSTHHOM
o0 MOAYITI0 ckopocThio" min "MccnenoBanue
3aBHCUMOCTH IIeproa 00parieHus
KOHHYECKOTO MasTHHKA OT €ro mapameTpoB"
Hcnonb3oBanue o6opyrosanus «Touka
pocrta»

150

®du3nyeckuil mpakTUKyMm 1o teme "M3mepenue
PaBHOJEHCTBYIOLIEH CUIIBI IPU ABHKEHUH
OpycKa 1Mo HaKJIOHHOH TUIOCKOCTH" WITH
"IIpoBepka rumoTe3sl 0 HE3aBUCUMOCTH
BpPEMEHH JBIDKEHHS OpYyCKa 10 HAKJIOHHON
IUIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €T0
Macchl"

Hcnonb3oBanne o6opyrosanus «Touxa
pocTta»

151

DUBNYECKUIN TPAKTUKYM TI0 TEME
"HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIUX B IPY>KHHE U PE3UHOBOM
obpasiie, oT ux aeopmarun” win "M3ydenue
JIBUKCHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO,
MePEKUHYTON depe3 NErKuii 0JIoK"

152

dusznveckuil NpakTUKyM 1o teme "M3mepenue
KO3 GUIMECHTA TPEHUS 110 BEJIMYUHE YTIIOBOTO
kod¢punmenta 3apucumoctd Frp(N)" wiu
"UccnenoBanne IBIKEHUS OpycKa 110
HAaKJIOHHOM TUIOCKOCTH C TTePEMEHHbBIM




kodpummerToM Tperms" win "UzyueHue
JIBUKEHUS I'py3a Ha Bajly ¢ TpeHHeM"
Hcnonn3oBanue odopynosanus «Touka
poctay

153

DuU3HYECKUN TPAKTUKYM I10 TEME
"Hccnenosanne yciaoBUi paBHOBECHS TBEPIOTO
TeJa, IMEIOIETO OCh BpaIeHUs " HTH
"KoHcTpyHnpoBaHHe KpOHIITEHHOB U PacuéT
cun ynpyroctu" unu "M3ydeHue ycToMuuBoCTH
TBEPIOTO TEJa, IMEIOIIETO TUIOIIAAb OTIOPHI"

154

Du3nvecKkuii MpakTUKyM 1o Teme "M3mepenne
HUMITyJIbCa TeJa [0 TOPMO3HOMY ITyTH" WIIH
"M3MepeHue CUIIbl TATH, CKOPOCTH MOJIENIN
3JIEKTPOMOOIIISI U MOIITHOCTH CWUJTBI TSTH' WIIH
"CpaBHEHNE N3MEHEHUS UMITYJIbCa TENa C
ummyascoM cuitbl" win "Hccnenosanne
COXPaHEHUS UMITyJIbca IPU yIIPYTOM
B3auMojieicTBun" win "N3mepeHue
KMHETUYECKOH 3HEPruu Teja o TOPMO3HOMY
myTH"

Hcnoab3zoBanue o6opynosanus «Touka
poctay

155

®uznveckuil MpakTUKyM o teme "M3ydenue
M30TEPMUYECKOr0 Iporecca (PEKOMEH0BAHO
UCTIOJIb30BaHKe IU(POBOIA TabopaTopun)” Win
"H3y4yeHne n30XopHOTo mporecca’ uiu
"N3yduenne n3o006apHOTO TIportecca’ WiTn
"IIpoBepka ypaBHEHHs COCTOSIHUA"
Hcnoab3oBanune odbopynopanusi «Touka
pocTa»

156

Du3nveckuii MpakTUKyM 1o Teme "M3mepenne
yaenbHo# Teroémkoctu" unu "Uccnegoanue




IpoIriecca OCTHIBAHMS BEIIEeCTBA" WITH
"HUccnenoanue aauabaTHOTO mpoiiecca” Win
"N3yueHue B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUA U
TEeMIEpaTypbl KUIIEHUS )KUIKOCTEN"
Hcnoan3oBanue odopynoBanust «Touka
pocTay

157

®uznveckuil MpakTUKyM o Teme "M3ydenune
3aKOHOMEPHOCTEN HCTIapeHusl KUAKOCTeH" min
"M3mepenne yneapbHON TEeTIIOTHI ITaBISHUS
npaa" unu "M3yueHue CBOMCTB HACHIIEHHBIX
napoB" win "M3MepeHne abCOTIOTHOM
BJIQ)KHOCTH BO3/yXa U OLIEHKa Macchl 1apoB B
nomemiennn". M3mepenne kordduimerra
MTOBEPXHOCTHOTO HATSKEHUS

Hcnonb3oBanue o6opynosanus «Touka
pocTta»

158

®u3nYeCKUl MPAKTUKYM [0 TEME
"HaOmroeHre mpeBpalieHus SHePrun
3apsKEHHOTO KOH/IGHCATOpa B SHEPTUI0
M3ITydeHust ceetoauona” win "M3ydenne
MPOTEKaHUs TOKA B LEIH, COAepKallei
KoHaeHcaTop" unu "Pacnpenenenue pazHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPH
MOCIIEeI0BATEILHOM COCTUHECHUH
KOHJICHCATOPOB"

159

DUBNYECKUN TPAKTUKYM TI0 TEME
"HccnenoBaHue CMEIIAHHOTO COCTMHEHUS
pesuctopoB” win "U3MepeHue yensHOro
COTIPOTHBIICHUSI IPOBOAHUKOB' HITH
"HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT
HaIpsOKEHUS JUIs JIaMITbl HaKanuBaHus"




Hcnoan3zoBanue obopynoBanus «Touka
pocTa»

160

DuU3HYECKUN TPAKTUKYM I10 TEME
"Habmonenne snexkrponusa” win "M3mepenue
3apsia OTHOBAJICHTHOTO MOHA" WU
"HccnenoBanne 3aBUCUMOCTH COIPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIIH
"CHATHE BOJBT-aMIIEPHOIN XapaKTepUCTUKU
auona"

Hcnoab3oBanue o6opyroBanus «Touka
pocTay»

161

PezepBHbIit ypok. O000IICHHE U
cUCTEeMaTU3aI¥sI 3HAHUI 110 TeMe
"KunemaTuka"

162

PeseprHbIii ypok. O000IICHHE U
cHCcTeMaTu3alys 3HaHui no teme "Innamuka"

163

PezepBHbIit ypok. O000IICHNE U
cucTeMaTu3alus 3Hauni mo teMme "Craruka
TBeporo Tena'

164

PeseprHbIii ypok. O000IICHUE U
CHUCTEMAaTU3aLMsl 3HAaHUH 110 TeMe ""3aKOHBI
COXpaHEHHUs B MexaHHUKe"

165

PeseprubIiil ypok. O6obmenne u
cucrteMaTusanusa 3HaHui 1Mo TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON Teopuu”

166

PesepHbIil ypok. O000MIICHHE T
cUCcTeEMAaTH3alMs 3HaHUH 110 TEME
"Tepmonunamuka. TermioBble MalIMHbL"

167

Pesepsuslii ypok. O600mmeHue n
cHUCTEMaTH3aIus 3HAaHUH 110 TeMe " ArperaTHbIe
cocTosiHUs BemecTBa. Da3oBbie mepexoap”




PeseprubIil ypok. O6obmeHne n
168 cHCcTEMAaTU3alUs 3HAHUH 110 TEME
"OnekTpuyeckoe nosue"

PesepBHbIit ypok. O600IIeHNE U
169 cHCcTEMAaTH3alHs 3HAHUH 110 TEME
"IlocTosTHHBIN 3IEKTpUYECKUH TOK"

PezepBHbIit ypok. O000IICHHE U
170 crucreMaTtu3anys 3HaHui o Teme "Toku B
pa3iIMyHBIX cpenax”

OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

170

16




11 KJIACC

KosmnuecTBO yacos DJIeKTPOHHBbIE
Ne undposbie
wn Tema ypoka Beero KonTpoabHbie IIpakTH4eckue ofpasoBaTeaLHbIE
padoThI padoThl pecypesr
B3aumopeiicTBUe NOCTOSIHHBIX MArHATOB U
1 MIPOBOJTHUKOB C TOKOM. MaraHuTHoeE ToJIe. 1
l'unoresza Ammnepa
Bexrop MarauTHOU nHAyKuuu. [IpuHnun
2 CyHEPIO3UIIMA MarHUTHBIX NoJel. JInHun 1
MarHUTHOW WHAYKIIUU
MarauTHoe 1moJie MPOBOJHUKA ¢ TOKOM. OIBIT
3 Opcrena 1
JdemoncTpanuonnoe odopynoBanue «Touka
pocTay
Cuna AMriepa, e€ HarpaBieHUE U MOIYJIb
4 JdemoncTpanuonHnoe ooopynoBanue «Touka 1
pocTta»
5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amnepa. 1
DNEKTPOU3MEPHUTETHHBIE IPUOOPHI
Cuna JlopeHnria, e€ HarpaBIieHUE U MOJTYJIb.
7 JBr>keHUE 3apsHKEHHON YacTUIIBI B OJTHOPOIHOM 1
MarHUTHOM TI0JIe
Pemenue 3amau
Pa6ora cunsl Jlopenna
10 Pemenue 3agau
11 MarHuTtHOE 1MOoJ€ B BEIIECTBE. 1

(I)eppOMaFHeTI/IKI/I, nmapa- 1 JMaMaroC€TUuKnu




OCHOBHEIE CBOMCTBA (PepPOMATHETHKOB.

12 1
[Tpumenenue heppoMarHeTHKOB

13 Pemenne 3amau no reme "MarautHoe moiie"

14 Pemenue 3aga4d mo teme "MaruutHoe nosne"
SIBneHne 3eKTpOMarHuTHOM MHAYKIUU. [ToTok

15 BEKTOpa MarHUTHOW WHAYKIIUU 1
JeMoHcTpannonHoe odopynoBanue «Touka
pocTay

16 OAC uHIyKIUH 1

17 3aKoH 3JIeKTpOMarHuTHON nHAyKunu Papazaes 1

18 Buxpesoe anexrpuueckoe nosue. Toxu dyko 1

19 OJC uHaYKIIMY B ABUKYIIUXCS TPOBOTHUKAX 1

20 Pewienue 3agau 1

21 ITpasuio Jlenma 1

99 WNuaykruBHOCTH. KaTyllika MHIYKTUBHOCTH B 1
LIEMM OCTOSHHOTO TOKA
Asnenue camounaykuuu. 3C caMOMHAYKINU

23 Jemoncrpanuonnoe odopynoanue «Touka 1
pocTay

24 DHeprusi MAarHUTHOTO TIOJIS KATYIIKH C TOKOM. 1
DIIeKTPOMarHUTHOE TI0JIe

25 Pemenue 3amau 1

26 O0001IecHNE U CHCTeMAaTH3aIs 3HAHUH 10 TEME 1
"DnekTpoauHamMuKa"

97 KouTtponenas pabora o Teme 1
"OnexkTpoauHaMuKa"

28 KonebarenpHas cucrema. CBOOOIHBIC 1
koneOanms. ["apMoHnYecKre KoaeOaHus

29 Kunemarndeckoe U JUHAMHUYECKOE OMKMCAHUE 1

KO0JIeOaTEIbHBIX IBHUKEHUI




30

DHepreTHdecKkoe onucanue. BeBos
JIMHAMUAYECKOTO OMHCAHMS TAPMOHUYECKHUX
KoJIe0aHMUH U3 WX SHEPTETHIECKOTO H
KHHEMATHYECKOI0 OITMCAHUS

31

Ammutyna u daza xonebaHuit

32

[lepuox n wacrora xonebannii. Ileprnon manbix
CBOOOJHBIX KOJIeOAaHUH MaTeMaTu4ecKOro
MasTHHKA. [leprnoa cBOOOTHBIX KOJICOaHMIA
NPY>KUHHOI'O MasATHUKA

JdemoHncTpaunonHoe obopynoBanue «Touka
pocTay

33

3aryxarontue KoyeOanus. BeIHyKIeHHBIC
koneOanus. Pesonanc

JdemoHncTpaunonHoe obopynosanue «Touka
pocTay

34

ABTOKOJIE0aHUSA

35

Pemrenue 3agau

36

VYpok-koHpepeHius "MexaHn4ecKue
KoJieOaHUs B My3bIKQIBHBIX HHCTPYMEHTaX"

37

O00011IeHrE ¥ cUCTEMATU3alUs 3HAHUH 110 TEME
"MexaHnnueckue Kojieoanus"

38

DIIeKTPOMarHUTHBIE KOJICOAHHS.
KoneGaTenpHbIi KOHTYD

39

®opmyna TomcoHa. CBsI3b aMILTUTY /B! 3apsiia
KOHJIEHCAaTOpa C aMIUIUTYJOH CHJIBI TOKA B
KoJIe6aTeTsHOM KOHTYPE

40

3aKOH COXpaHEHUS SHEPTUH B HICATHHOM
KoJIe0aTeIbHOM KOHTYpE

41

3aryxaroliue 3JIeKTPOMarHuTHbIE KOJIeOaHNsI.
BEIHYX/ICHHBIC 3JICKTPOMArHUTHBIC KOJICOaHHSI




ITepemenHsIil TOK. Pe3ucTop 1 KOHIEHCATOp B
ey NepeMEHHOro ToKa

42 JdemoHcTpaunonHoe obopynoBanue «Touka
pocTay

43 Karyika HHAYKTUBHOCTH B ICTIH TEPEMEHHOTO
TOKa

44 3axoH OMa 711 2JEKTPUYECKON LENH
MEPEeMEHHOTO TOKa
MOoOUIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYHOE U

45 JIEHCTBYIOIIEE 3HAUYCHUE CUITBI TOKA U
HaNPsOKEHUS

46 Pe3onaHc B anekTpuvecko nemnu

47 Pewenue 3amau
Wneansueiid Tpanchopmarop. [IponsBonactso,
nepeaada u moTpedIeHne dIeKTPHIECKOH

48 SHEPIUH
JdemoHncTpaunonHoe obopynoBanue «Touka
pocTay
DKOJIOTHYECKUE PUCKH IIPU ITPOU3BOICTBE

49 anekTpodHepruu. Kynprypa ucnoiap3oBaHus
3IEKTPOIHEPTHH B MTIOBCETHEBHOM KU3HU

50 Pemenne 3anau

51 Pemenne 3anau

59 O06001Ienne 1 CHCTeMaTH3aNns 3HAHUH 110 TeMe
"DJeKTpOMarHuTHhIE KojieOanus"

53 MexaHnuecKre BOJHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 Wundpa3zByk u ynbrpassyk. Lllymosoe




3arpsi3HEHHE OKPYKAFOIIEH CpesIbl

57 Pemenue 3agau

58 DJeKTpoMarHuTHbIE BOJHBI. V3nyueHue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprust 3NEKTPOMArHUTHBIX BOJIH. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJTH

60 [kana 31eKTpOMarHuTHHIX BOJH. [IpumeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
[TpuHIKTTEL paTnOCBSI3U U TEIEBHUICHUS.

61 Pannonokanus. DneKTpoMarHUTHOE
3arpsA3HEHUE OKPYKAIOLIEH Cpezbl

62 KonTtponbeHas pabora o Teme "Konebanus u
BOJIHBI"

63 Cgert. 3aKOH NPSAMOJIMHEHHOTO
pacnpocTpaHeHHs CBETa

64 Pemenne 3agau Ha IpUMEHEHNE 3aKOHA
IPSAMOJMHENHHOTO pacIpOCTPaHEHUs CBETa

65 Otpaxxenue cseta. [Inockoe 3epkaio.
Cdepuueckoe 3epkaiio
[IpenomieHue cBeta. AGCOTIOTHBIN U

66 OTHOCHUTEIBHBIH MTOKa3aTeNb NPeTOMIICHHS.
ITonnoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbli
yTOJI IOJTHOTO BHYTPEHHETO OTPaKEHUS

67 Pemenue 3agau Ha IpUMEHEHNE 3aKOHOB
OTpaKeHHUS U MIPEJIOMIICHHS CBETa

68 Xon nyudeit B mpusme. [lucnepcust cBeTa.
CnoxHbii cocTaB 6emoro cBeta. lBeT

69 JIun3pl. DOKycHOE pacCTOSHHE U ONTHYECKas
CHUJIA JIMH3BI

70 [TocTpoenune n300paskeHU B TMH3aX U UX




cucreMax. ¥ BEJIMUEHHUE JTUH3bI
JdemMoHcTpannonHoe odbopynoBanue «Touka
pocrta»

Pemenne 3aa4 Ha IOCTPOCHUC H306pa)l(6HHﬁ,

e MOJY9YaeMBbIX C TIOMOIIBIO JINH3

72 I'ma3 xak onTHyeckas cucrema

73 Pemrenne 3anau. [Ipeaenst npuMeHUMOCTH
reOMETPUYECKOI ONTHKU

74 CKOpOCTb CBETa 1 METOABI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 Wntepdepenuns cpera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHUS
HaOJIr0IeHUsI MAKCUMYMOB 1 MUHIMYMOB

78 Pewenue 3amau

79 [Ipumenenune uHTEpPEPEHITIH

80 Hudpakums cBera
JudpakunonHas pemérka. Y cioBue

81 HaOJFOICHYS TJIABHBIX MAKCHMYMOB
JdemMoHcTpannonHoe odbopynoBanue «Touka
pocTa»

82 Pemenne 3agau

83 ITonepeunocts cBeToBBIX BOJH. Ilonspuszanus
cBeTa

84 Pemenue 3anau

85 CBeToBBI€ SIBJICHUS B IIPUPOJIE

86 O06001menne 1 cuCTeMaTHU3anns 3HaHUH 110 TeMe
"OnTuka"

87 KonrtponbHas pabora o reme «Ontukay

88 I'paHuIB] IPUMEHUMOCTH KIaCCHUECKON




MEXaHHKH. 3aKOHBI QJICKTPOANHAMHKHU U
MMPUHLOUII OTHOCHUTCIILHOCTHU

ITocTynaTsl crienuaabHOU TEOPUH

89 1
OTHOCHUTEIFHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW WHTEPBAI.
[IpeobpazoBanus Jlopenrna. Ycmosue

90 MPUYUHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJIeHne BPeMEeH! U
COKpallleHHE JJTHBI

91 OHeprus ¥ UMIYJIbC PEISITUBUCTCKOMN YaCTHIIBI 1

92 CBs13b Macchl ¢ JHEPTUEH U UMITYJIBCOM 1
PENATUBUCTCKOM YaCTUIIBI. DHEPTHUs TIOKOS

93 PaBHOBECHOE TENIOBOE U3ITy4YEHUE 1

94 3akoH cMmeieHust Buna 1

95 l'unore3a M. [1nanka o kBaHTax. @OTOHBI 1

96 OHeprus 1 UMIyJbe (OoToHA 1

97 dortoaddexr. OnbiTer A. I'. CtoneroBa. 3aKoHbI 1
dboTtorhdexra

98 Ypauenue DiHImTEHA 17151 hoTodDPekTa. 1
"KpacHast rpanua” potoaddekra

99 Jasnenue cBeta. Onbitel [1. H. JleOenena 1

100 BoHOBEIE CBOMCTBA YaCTHI] 1
Bounnsl ne bpoitns. Jnvna Bonssl ae bpoitns u

101 pasMepsl 00J1aCTH JIOKATU3aIMY ABHKYIIEHCS 1
YaCTHIIBI

102 KopnyckynspHO-BOJHOBOH Iyainu3M

103 Jubpakius 3IeKTPOHOB Ha KpUCTaJLIax
Crenmnduka n3MEpeHUH B MUKPOMUPE.

104 CoOTHOIIIEHUST HEOTIPECIEHHOCTEH 1

I'eiizenbepra




105

Pemenne rpadynueckux 3amaq

106

Pemenue pacu€THbIX 3a1a4

107

KonTtpomnpsHas padora o temam: "OCHOBBI
CTO", "KopnycKyIsipHO-BOJIHOBOH JAyanu3m"

108

OMNBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aToMa.
[Inanerapnas Mozens atoMa Pesepdopna

109

[octynatel Bopa

110

Bunel cnektpoB. CekTp ypoBHEHW SHEPTHH
aToMa BOAOpoa

111

CrioHTaHHOE U BBIHYXXJICHHOC MU3JIyUYCHHE CBETA

112

Jlazep

113

Hyxmonnas monens siapa I etizenoepra-
WBanenko. 3apsin 1 MACCOBOE YHUCIIO SApA.
H3otonsl. PagnoakTHBHOCTE

114

3aKoH paauoakTUBHOro pacnana. CBorcTa
MOHU3UPYIOIIETO H3TydeHUs. Biusane
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
JozumeTpusi

115

DHeprus CBA3M HYKJIOHOB B sjipe. SnepHbie
cwibl. Jledekt Macchl snpa. SaepHbie peakiivm.
SAnepusie peakropsl. [Ipobremsbr yripaBisieMoro
TEPMOSZIEPHOTO CHHTE3a. DKOJIOTHIECKHE
ACIIEKTHI Pa3BUTHUS SACPHON YHEPTETUKU

116

MeToapl peTUCTPALIMK U UCCIETOBAHUS
3JeMEeHTapHbIX yacTull. OyHaaMeHTaIbHbIE
B3auMojieicTBUA. baproHbl, ME30HBI U
nentonsl. [IpencraBnenue o CrangapTHoi
Mojienu. KBapk-riitooHHas MOJIEb aJJpOHOB

117

Odwusnka 3a npenenamu CTaHIAPTHON MOJIEITH.
TémHas Matepus u TéMHas dHeprus. EquHcTBO




(hM3UYeCcKON KapTUHEI MHpa

DTarbl pa3BUTHSA aCTPOHOMHUH. 3HAUCHUE

118
aCTPOHOMUU
[TpuMEeHUMOCTD 3aKOHOB (PU3UKH JIJIS

119 00BSICHEHHS TIPUPOJIEI KOCMHUYECKHUX 0OBEKTOB.
MeTo/1bl aCTPOHOMHUYECKUX UCCIIEAOBAHUN

120 CoBpeMEeHHEBIE ONTUIECKHE TEIECKOITHI,
PaJMOTENECKOIIBI, BHEaTMOC(hepHast aCTpOHOMUS

121 Bup 38é3mH0r0 HeOa. Co3Be3nus, ipKue 3BE3bI,
TUTAHETHI, UX BUIMMOE JIBIDKEHHUE
Conneunas cucrema. Connue. ConHeuHas

122 akTHBHOCTH. VicTounuk >neprun CoHIa U
3BE3]
3BE31bI, KX OCHOBHBIE XapPAKTEPUCTHUKH.

123 Juarpamma "CrieKTpasibHbIH Ki1acc —
CBETUMOCTB"

124 3Be3bI IIIaBHOM IOCIEN0BATEILHOCTH
Baytpennee crpoenue 38E31. COBpeMEHHBIE

125 MIPEJICTABICHHUS O TPOUCXOXKIESHUH U IBOJIOIIUU
Comaria u 3BE3/1. DTallbl )KU3HH 3BE3]T

196 Muneunsiit [Tyt — Haia [Nanaktuka. Tunst
ranakTuk. YEpHbIC IBIPHI B sApaX rajlaKTUK
Bcenennas. Paciinpenne Beenennoil. 3akoH

127 Xab6ma. Teopus Boasimoro B3prIBa.
PenukroBoe uznyueHue

128 Maciutabnas cTpykTypa BcenenHoi.
MeraranakTuka

129 Hepeménnrle mpobiaeMbl aCTpPOHOMUHT

130 dusndeckuil IPaKTUKYM TI0 TEME

"HccnemoBaHre MAarHUTHOTO TIOJIST IIOCTOSTHHBIX




marautoB" i "HccienoBanre CBOMCTB
¢deppomarnernkos" mnu "HMccienoBanue
JIEHCTBYSI TOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM"

131

Ousnueckuil IpakTUKyM 1o Teme "M3mepenue
cunbl Amniepa" win "M3ydenne 3aBUcUMOCTH
CHJIBI AMITepa OT CHIIBI TOKA'" MITH
"Onpezaenenre MarHUTHOM WHAYKITUU HA OCHOBE
U3MEpeHus cuibl Ammepa'

Hcnoas3oBanue odbopynoBanus «Touka
pocTa»

132

Ou3nyeCKUi MPaKTUKYM I10 TEME
"HccnenoBaHue sSBICHUS 3JIEKTPOMarHUTHOM
uaaykiun" win "Onpenenenne HHIyKITuU
BUXPEBOTr0 MarHUTHOT'O MoJA"
Hcnoas3oBanue odbopynoBanus «Touka
pocTtay

133

OuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue SBICHUS CAMOMHAYKIUHU" WU
"COopKa MOJIENIN 3JICKTPOMarHUTHOTO
reseparopa”

Hcnoab3oBanue odopynoBanus «Touka
pocTay»

134

dusnyeckuit NpakTUKyM 1o Teme "M3mepenue
nepuoaa cBOOOTHBIX KOJIEOaHUH HUTSHOTO U
MPYXKHHHOTO MasATHUKOB"

Hcnoas3oBanue obopynoBanus «Touka
pocrta»

135

DU3MYECKUM MPAKTUKYM T10 TEME
"ITpeoOpazoBaHKe SHEPTHH B IPYKHUHHOM
MasTHHUKE"

Hcnoas3oBanue odbopynoBanus «Touka




pocTa»

136

DU3NYECKUM MPAKTUKYM T10 TEME
"UccnenoBanue mepeMEeHHOT0 TOKa Yepe3
MOCIIEIOBATENILHO COeTMHEHHBIE KOHIEHCATOP,
KaTymky u pesuctop" unu "MccnenoBanue
pabOThI ICTOUHUKOB CBETA B 1IN IEPEMEHHOTO
TOKa"

137

OusnyecKkuil MPaKTUKyM 1o Teme "H3ydeHne
napamMeTpoB 3ByKOBOM BOJTHBI"

138

dusnyeckuit IpakTUKyM 1o Teme "M3mepenue
MOKa3aTesis NPeJIOMIICHUS CTeKa" HiH
"[lomyuenne n300paxeHUs B CUCTEME U3
IJIOCKOTO 3€pKajia U JUH3b!"

Hcnoab3oBanne odopynosanust «Touka
pocTta»

139

@uU3NYECKUN MPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosHUS OT BEIIECTBa (Ha IpUMEPE KUIKUX
nuH3)" nwin "U3Mepenue GOKyCHOTO pacCTOSIHUS
pacceuBaroIuX JIUH3"

Hcnoas3oBanue odbopynoBanus «Touka
pocTa»

140

®dusnyeckuii npakTUKyM 1o teme "Habmonenue
nrudpakuy, THTEPPEPESHIINH U TTOJISIPU3AITHH
cBera"

Hcnoan3oBanne odopynoBanust «Touka
pocTay

141

@U3NYECKUN TPAKTUKYM 110 TEME
"Onpenenenne UMITyJIbca U SHEPTUU
PEIATUBUCTCKUX YacTHIl (110 poTorpadusam
TPEKOB 3apsHKEHHBIX YaCTHUIl B MATHUTHOM




mosie)"

142

Ou3nyecKuii MPaKTUKyM 1o Teme "M3mepenne
noctosiHHOM I11anka Ha OCHOBE HCCIIeJOBaHUS
¢doroaddexra" nnmn "MccnenoBanue
3aBHCHMOCTH CHJIbI TOKA Y€pe3 CBETOANO OT
HanpsoKeHus "

143

Ou3nYeCKUi MPaKTUKYM I10 TEME
"HccnenoBaHue criekTpa pa3peskeHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
noctosiHHOW Punbepra"

144

Ou3nYeCKUl MPaKTUKYM IO TEME
"UccnenoBanre paarioakKTHBHOTO (OHA C
WCIOJB30BaHueM fo3uMerpa" win "U3ydenne
MOTJIOLIEHUs OeTa-4acTUll amoMuHeM"

145

Om3ndecknil mpakTUKyM 1o Teme "HaOmroneHus
3BE3AHOT0 HEOA HEBOOPYKEHHBIM TJIa30M C
KCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUMA
IUISL OTIPEICIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBEpPHOTO MONYIIAPHS U IPKUE
383161 win "HaOmroaenust B Teneckorn JIyHsI,
IJIaHET, TYMAaHHOCTEU U 3BE3MHBIX CKOTUICHUN"

146

O0o006111eH1e U cuCcTeMaTH3anus 3HaHui. Ponb
(U3MKHA U aCTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJOTMYeCKOM, COITMAIILHON M STHUECKOM
chepax AeaTeNbHOCTH YeT0BeKa

147

O00011IeHME ¥ crUcTeEMaTu3anus 3Hannii. Pois u
MeCcTO (PU3UKHN B aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHON KapTHHE MHUpa

148

O0001IeHrEe U cucTeMaTH3aus 3HaHui. Poib
(m3udeckoi Teopun B GOPMUPOBAHUH




MIPEACTABIICHUN O (PU3NUCCKON KapTHHE MHPA,
MecTO (pru3nYecKoil KapTHHBI MHpa B 0011eM
PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTaBICHUN O IPUPOJIE

O00011eHNe U CUCTEMATH3AIINS 3HAHNI 110 TEME

149 "Kunemaruka"

150 O00011eHrE ¥ cUCTEMATU3alUs 3HAHUH 110 TEME
"KunemaTuka"

151 O0o001IeHrEe U CUCTeMaTU3als 3HAHUH 110 TEMe
"Tunamuka"

152 O6001IeHNE U CHCTeMaTH3aI|sl 3HAHUH 110 TEME
"Craruka TBeproro tena"

153 O000111eHIE U CUCTEMATU3ALUs 3HAHUI 110 TEME
"3aKOHBI COXpaHEHUS B MeXaHUKE"

154 O0o001IeHre U cHUCTeMaTU3alus 3HAaHUH 110 TeMe
"OCHOBBI MOJICKYJISIPHO-KUHETUYECKOM Teopun"

155 O6001IeHNE U CHCTeMaTH3al|sl 3HAHUH 110 TeMe
"TepmonuHamuka. TeniaoBble MalTUHBL"
O000111eHIE U CHCTeMAaTU3alUs 3HAHUH 10 TEME

156 "ArperaTHble cOCTOSIHUS BerecTBa. dDa3oBbie
nepexoast"

157 O00011IeHrE U CUCTEMATU3AIHS 3HAHUI 110 TEME
"Dnexrpruueckoe mnoje"

158 O0o001IeHrEe U CHCTeMaTH3alus 3HAHUH 10 TEME
"[locTosTHHBIHN 3IEKTpUYECKHUil TOK"

159 O6001IeHNE H CHCTEMaTH3aI|sl 3HAHUH 110 TEME
"Toku B pa3au4HbIX cpenax”

160 O00011eHrE ¥ cCUCTEMATU3alUs 3HAHUH 110 TEME
"MaruauTHOE moJje"

161 PesepaHblii ypok. O600IIeHHE 1




CHCTeMaTH3aIys 3HAHUH 10 TeMe
"DnexTpoMarHuTHas MHIYKIus"

162

PeseprHblii ypok. O000IICHNE U
CHCTEMAaTU3alysl 3HAHUH 110 TEME
"Mexanndeckue Kojieoanus"

163

PeseprHblii ypok. O000IICHKE U
CUCTEMAaTH3allus 3HAHUH 110 TeMe
"JNIeKTpOMarHuTHBIE KoeOaHus"

164

PesepBHBIi ypok. O000IICHHE T
CHCTEeMAaTH3allus 3HaHUI 10 TeMe
"MexaHU4eCKHUE U 3JIEKTPOMATHUTHBIE BOJIHBI"

165

Pe3zepBHerii ypok. O0o01meHe 1
cucreMaTu3anus 3Hannii mo reme "Onruka"

166

PesepabIil ypok. O000IICHIE T
cucTeMaTtu3aiusa 3HaHui 1mo Teme "OCHOBEI
CcTO"

167

PesepBHbIii ypok. O6o0mIeH e U
CHCTEeMaTH3allus 3HAaHUI 110 TeMe
"KopmyckynsspHO-BOJTHOBOH nyann3m”

168

PeseprHbIii ypok. O600mIeHNE U
cUCTeEMaTH3als 3HaHu 110 TeMe "Pusnka
aroma"

169

PeseprHbIii ypok. O600IICHNE U
cUCTeEMaThU3alys 3HaHui 110 TeMe "dusnka
ATOMHOTO sIJIpa ¥ dJIEMEHTAPHBIX YacTHII"

170

PesepabIil ypok. O000IICHIE T
cUCTeMAaTU3allig 3HAaHUH 110 TeMe "DIeMeHTEI
actpodu3ukm"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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