MHOACHUTEJIBHASA 3AIIMCKA

ITporpamma no ¢u3uKe Ha ypoBHE CpeHEro obmero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE IIOJIOKCHHH M TPeOOBAaHMII K pe3yibTaTaM OCBOCHHUS OCHOBHOMU
obpa3oBaTenbHOI porpaMmbl, mpexncrasieHHbIX B @I'OC COO, a takxke ¢ yuéroMm ¢enepanbHOil pabodell mporpaMMbl BocHHTaHHS U KOHIENIUH I perofaBaHus
yaebHoro npenmera «Pu3rka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deneparin, pea3yonuX OCHOBHbIC 00pa30BaTENIbHBIEC IPOTrPAMMEL.

IMporpamma 1o du3nke onpeznesier oos3aTeNbHOE IIPEAMETHOE COJepKaHNe, YCTaHABIMBACT PEKOMEH/[yeMYIO I10CJIe0BATEIbHOCT N3YUCHNS TEM U Pa3/eIoB
y4eOHOro ImpeaMeTa ¢ y4€ToM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3eif, TOrHKH yu4eOHOro Impolecca, BO3pacTHBIX 0cobeHHOCTel obydaronmxcs. [Iporpamma mo
(u3nKe 1aéT MpeCTaBICHUE O LEJIIX, COACPKAHNH, O0Iel cTpaTerny 00y4eHHs], BOCIIHTAHHS U Pa3BUTHS 00yJaloIKXcsl cpecTBaMu yaeOHor o mpeaMera «Pusukay Ha
yLIIyOIEHHOM ypOBHE.

W3yuenue kypca (GU3UKH yriIyOIEHHOTO YpOBHS HO3BOJISIET Pealn30BaTh 3aJadyd MPO(QECCHOHAIBHOI OpHEHTAaIllM, HAIPABJICHO Ha CO3JaHHE yCIJIOBUH JULL
IIPOSIBIICHHS] CBOUX UHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM OOY4alOIMMCs, KOTOPble HEOOXOAUMBI IS TPOAOJDKEHUSI 00pa30BaHUs B OpraHU3aLHsIX
po(heCCHOHAIBHOr0 00Pa30BaHUs 110 PA3IMYHBIM (PU3UKO-TEXHUYESCKUM U HHXKEHEPHBIM CIICLIHAIbHOCTSIM.

B nporpamme o (u3MKe ONpPENeIIOTC IUIAaHUPYeMble pe3yibTaThl OCBOCHHs Kypca (DU3MKH Ha YPOBHE CPEJHEro oOuiero oOpa3oBaHMS: JMYHOCTHEIE,
MeTanpeaMeTHbIC, TpeMETHbIC (Ha yriiy0JaE€HHOM ypoBHe). HaydHO-METOM0J0rnuecKkoii OCHOBOM Ul pa3paboTKi TpeOOBaHUIM K JIMYHOCTHBIM, METAlPEAMETHBIM U
IIPEAMETHBIM pe3yIbTaTaM 00y4YaroIiXcsl, OCBOMBIINX IPOrpaMMy 1o (JM3HKe Ha YPOBHE CpeJHEro o0uiero o0pa3oBaHus Ha yriiyOJIEHHOM YPOBHE, SIBISICTCS CHCTEMHO-
JIeSITEILHOCTHBIN TTOJX0N.

ITporpamma 1o ¢u3MKe BKIIOYACT:

IUIAHUPYeMbIe pe3yIbTaThl OCBOCHHS Kypca GH3UKH Ha YriIyOJIEHHOM ypOBHE, B TOM YHCIIE IPEIMETHBIC PE3YJIBTAThI 10 TOAaM 00y4YeHHUS;

coneprkanue yaeoHoro npeamera «Ousnka» Mo roxaM o0ydeHus.

IIporpamma 1o ¢pu3MKe HMeeT NPUMEPHBII XapaKTep U MOXKET OBITh HCIIONB30BaHA YUUTEISAMH (HU3UKH [T COCTABICHHS CBOMX PabOYMX MPOrpaMM.

IIporpamma mo (u3MKe HE CKOBBIBACT TBOPYECKYIO WHUIMATHBY YYHMTETEH M IPELOCTABISET BO3MOXKHOCTU JUIS PEAIN3ALMH PA3IHYHBIX METOANYE CKHX
MIO/IXOI0B K IPENOAaBaHUI0 (GU3UKU Ha YTTyOJIEHHOM ypOBHE IIPH YCIOBHHU COXPAaHEHHs 00s3aTENbHON YaCTH COACPKaHus Kypca.

®dusmka Kak Hayka 0 HanOoJee o0UX 3aKOHAX IPUPOIbL, BEICTYIIAsl B KaUuecTBE y4eOHOro IpeaAMeTa B IKOJIe, BHOCUT CyLIECTBEHHBII BKIAJ B CHCTEMY 3HAHHUH
00 okpyxkatomeM mupe. LIIKoIbHbINH Kype (U3HKH — CHCTEMOOOPA3yIONMil ISl €CTECTBEHHO-HAyYHBIX YYEOHBIX NMPEIMETOB, MOCKOIbKY (HH3NUCCKHE 3aKOHBI JIEXKAT B
OCHOBE IPOLIECCOB M SIBICHUIl, M3ydaeMbIX XMMHEH, Ouonoruei, ¢usnueckoil reorpadpueil u acrpoHomueil. Mcronbp3oBaHue ¥ aKTHBHOE NpPUMEHEHHE (QH3MYECKUX
3HAHUH ONPENEINIIO XapaKkTep U OypHOEe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe SHEepreTUKH, TPAHCIOPTa, OCBOCHHSI KOCMOCa, MTOJIyY eHHSI HOBBIX MaTepPUAIIOB C
3alaHHBIMH CBOWCTBaMH. VI3yueHne (HpU3nKK BHOCHT OCHOBHOM BKJIaJ B (HOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00ydJaromerocsi, B GOpMHpOBaHHE yMEHHI
IPUMEHATb Hay‘-{HbIﬁ METO/ IMO3HAHUA IPU BBIITOJIHEHUHA UMH y'—leGHle HCCJ’[C}IOBaHl/Il\/‘L

B ocHOBY Kypca GU3HKH Ha YPOBHE CPEIHEro 00MLIEro 00pa3oBaHus OI0XKEH Ps HACH, KOTOPbIE MOXHO PACCMAaTPHBATh KaK MPHHIIHU MBI €r0 ITOCTPOCHHUS.

Hoen yenocmuocmu. B coOOTBETCTBHU C Hell Kypc SIBISIETCS JIOTHYECKH 3aBEPLIEHHBIM, OH COIACPKHT MaTepuaia U3 BCEX Pa3ieNoB (M3HKH, BKIIOYAET Kak
BOIMPOCHI KJIACCHYECKOM, TAK U COBPEMEHHON (QU3HKH.

Hoesn zenepanuzayuu. B cooTBeTcTBUM ¢ Hell MaTepuan Kypca GU3NKKM 00beJUHEH BOKPYT (usHdeckux Teopuil. Benyumm B kypce sBisercs GopmupoBaHue
Npe/ICTaBIIEHHH O CTPYKTYPHBIX YPOBHAX MAaTEPHH, BEIIECTBE U TOJIE.

Hoen zymanumapusayuu. EE peanuzanusi mpearnosiaractT HCIOIb30BaHHE 'YyMaHHTAPHOrO MOTEHIMaNa (M3UYECKON HAYKH, OCMBICICHHE CBSI3H PA3BHTHS
(bl’lSl/lKl/l C pa3sBUTHUEM OGLL[CCTBa, a TaK)X€ C MUPOBO33PEHYCCKUMH, HPABCTBEHHBIMU U SKOJIOTMYECKUMU npoﬁnemaMM.

Hoesa npuxnaonoit nanpasnennocmu. Kypc ¢usuku yriny6aEHHOro ypoBHs INpeANonaraeT 3HaKOMCTBO € IMMPOKUM KPYTOM TEXHHYECKHX M TEXHOIOIMYECKHX
MIPHIIOKEHUH U3ydEHHBIX TEOpHiA 1 3aKOHOB. IIpn 9TOM paccMaTpHBaIOTCSA Ha yPOBHE OOIIMX MPECTABICHUH U COBPEMEHHBIE TEXHUUECKHE YCTPOHCTBA, K TEXHOIOTUH.

Hoes rxonozusayuu peanusyercs IOCPEICTBOM BBEIEHHUS DJIEMEHTOB COJAEPXKAHMS, MOCBAMIEHHBIX SKOJOTMUECKHM MpPoOJIeMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBI C PA3BUTHEM TEXHHKHU U TEXHOJIOIHH, a Takke 00CYyKAeHUs IPOOIeM pallHoHaIbHOIO IPUPOONOIB30BAHMS U 9KOJIOTHYECKOH 6e30mac HOCTH.

OcBoenne cofiepKaHus IPOrpaMMBbl 10 HH3UKE AOJDKHO OBITh TOCTPOECHO HA MPHHIMIAX CHCTEMHO-AEATENbHOCTHOro noaxoaa. s GU3nKy peaau3anus dTuxX
MPHHIIUIIOB 0a3UPyeTCs HA MCMOJb30BaHUH CAMOCTOSITENIbHOTO HKCIEPUMEHTA KaK MOCTOSHHO AeiicTByrommero gakTopa yueOHoro npouecca. Jlis yriay6néHHoro ypoBHs
— 3TO CHCTEMa CaMOCTOSITEIbHOI0 YUEHHYECKOTo 9KCIEPUMEHTA, BKIIOUAIONEro GpoHTaIbHBIE YUSHHYECKHE ONBITHI IIPH U3yYeHHH HOBOTO MaTepuaa, 1abopaTopHbIe
paboThI U paboTHI MpakTUKyMa. [Ipy 3TOM BO3MOXHBI JIBa crioco0a peaan3anuu Gpu3nyeckoro npakTukyma. B mepBom cirydae npakTHKyM IpOBOJUTCS MO0 B KoHIE 10 1
11 knaccos, 10O mocie MEpBOro U BTOPOro MOJYTOIUH B KaXKIOM M3 3THUX KIaccoB. BTopoil crocod — 3To MHTEerpauus paboT NpakTUKyMa B CHCTEMY JIaOOpPaTOPHBIX
paboT, KOTOpbIe MPOBOAATCSA B HpoIllecce M3ydeHHs pasaena (Temsl). Ilpu 5ToM mox paboTaMu NpakTUKyMa MOHUMAETCS CaM OCTOATENBHOE HCCIENOBaHUE, KOTOPOe
IIPOBOAHUTCA 110 PYKOBOACTBY CBEPHYTOr0, 0000IMIEHHOr0 B1ia 6€3 MOIMaroBoil HHCTPYKIMH.

B mporpamme 1o ¢usHKe cuCTeMa y4eHHUECKOro SKCIEpUMEHTa, JaO0paTOPHAEIX paboT U MPaKTUKyMa IPe/ICTaBIeHa eAUHBIM IepeduHeM. BriOop TeMaTHky 171s
9THX BUJOB YUEHHUYECKHX HMPAKTHYECKHX PabOT OCyLIECTBISETCS yJaCTHHKaMM 00pa3oBaTeIbHOIO IPOLEcca MCXOIS U3 OCOOEHHOCTEH MOYPOYHOTO IUIAHHPOBAHMS U
ocHameHus kabunera ¢usuxu. Ilpu dToM obecmeunBaeTcs OBNIaZicHUE OOYYAIONIMMUCA YMEHHSIMH IIPOBOJHTH NPAMbIE M KOCBGHHBIC H3MEPEHUs, HCCIICIOBAHHS
3aBHCHMOCTEH (QH3MUECKUX BEIMYNH H IIOCTAHOBKY OIBITOB I10 IIPOBEPKE MPE/I0KEHHBIX THIIOTES.

bonpimoe BHHMaHHE yIENsETCs PELICHHIO PAacYETHBIX M KaueCTBEHHBIX 3afad. Ilpum oToM A pacuETHBIX 3a7ad HPHOPUTETOM SBILIOTCA 3a[4a4d C SBHO
3aJlaHHOH M HEABHO 3aJaHHON (HM3MUYECKOH MOJENbIo, MO3BOJLIONIME IPHMEHSTh H3ydCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfena Kypca, Tak U
HHTETpUpys IMpUMEHEHHE 3HAHMII U3 pa3sHBIX pas3fgenoB. J[id KauecTBEHHBIX 3a[4ad IPUOPHUTETOM SIBJIOTCS 3aJaHHA Ha OOBSCHEHHE/TpeNCcKa3aHHe IPOTECKAHHsS
(HU3MYeCKHX SBICHHI U IPOIIECCOB B OKPYIXKAIOIIEH XKU3HHU, TPeOyIoIIe BEIOOpa (pU3HICSCKOH MOIENH I CHTYAIl[HU IPAKTHKO -OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu PTOC COO k MaTepHaabHO-TEXHHUECKOMY O0ECHeYeHHI0 y4eOHOro mpouecca Kypc GU3HKM yriayOJIEHHOrO YpOBHS Ha
YpOBHE cpefiHero o0Iuero oOpa3oBaHUs TODKEH M3ydaThCsl B YCIOBHMSX INPEIMETHOro kKaOuHera. B xaOunHere (M3MKM HOJDKHO OBITH HeoOXoaumoe JlabopaTopHOE
00opynoBaHHUE IJIsI BBITONHEHHS YKa3aHHBIX B IporpaMMe mo (Gu3ruke ydeHHYecKHX OIBITOB, IAOOPaTOPHBIX PabOT M paboT MPAaKTHKyMa, a TaKkKe JeMOHCTPAIlnOHHOE
obopyoBaHue.

JleMoHCcTpannoHHOE 000pynoBaHue GOopMHPYETCs B COOTBETCTBHU C MPHHIIMIIOM MUHHMMAIBHOH JOCTaTOYHOCTH U 00€CIIeYnBaeT IOCTAHOBKY Hepe UM CICHHBIX
B HporpaMMe 1o (H3MKE KIIOUEBBIX IEMOHCTpAlUH OIS HCCICAOBAHMS H3yYaeMBIX SIBICHHH H HPOLECCOB, SMIMPHYECKHX U (QyHIaMEHTAaNbHBIX 3aKOHOB, HX
TeXHHYECKHUX IIPUMEHEHHUI.

JlaGopaToprHoe 000pynOBaHHE A YICHHISCKUX MPAKTHIECKUX PaboT GopMUpPYeTCs B BHAE TEMATUUECKUX KOMIUIEKTOB H 00eCIeUnBaeTCs B pacuéTe OQHOrO
KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMaTudeckue KOMILUIEKTHI JIAOOPaTOPHOT0 000PyAOBaHUS JOIDKHEI OBITH ITIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHHH aHAJIOTOBBIX
1 (POBBIX IPHOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BHJE HU(POBBIX J1ab0paTOPHIA.

OCHOBHBIMH LIETIMH H3ydeHHS (QH3UKH B 00IeM 00pa30BaHHUU SBISIOTCS:

(dopMupoBaHUe HHTEpeca H CTPEMIICHUS 00yUaIOIMXCs K HAyIHOMY H3yYEeHHIO IPHPOJBL, Pa3BUTHE HX HHTEIIEKTYaIbHBIX H TBOPIECKHUX CIIOCOOH OCTel;

Pa3BHUTHE MIPECTaBICHUH 0 HAYYHOM METOZe O3HAaHHA U (OPMHPOBAHUE HCCIEA0BATEIHCKOIO OTHOMICHHUS K OKPYKAIOIIUM SIBIICHHSM;

(hopMupOBaHHE HAYIHOTO MHPOBO33PEHHS KaK pe3yIbTaTa H3ydeHHsI OCHOB CTPOCHHUSI MATEPUH H (yHAaMEHTATbHBIX 3aKOHOB (DU3HKU;

tdopmMupoBaHUE YMEHUH 00BACHATD SBICHUS C HCIOJIB30BAHHEM (pPU3HIECKUX 3HAHUH H HAYYHBIX J0KA3aTeNbCTB;

(opMupoBaHHUe IIPENCTaBICHHI 0 PoIU (GU3KUKY IS Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHI;

Pa3BUTHE IIPEACTABICHUN 0 BOBMOXKHBIX cepax Oymymiel mpodeccHoOHaIbHON JeITeNbHOCTH, CBSI3aHHBIX ¢ (DM3UKOH, TOATOTOBKA K JalbHeHIIeMy 00ydeHHIO
B OTOM HaIpaBICHUH.

JlocTrkeHHe 3THX Ieneill obecreunBaeTcs pelleHreM CIeNyIoINX 3a1a4 B IIpoliecce N3yIeHust Kypca (pU3HKU Ha yPOBHE CPEAHEro 00ILIero 0opa3oBaHus:

IpHOOpeTeHHe CHCTeMBbl 3HAaHHK 00 oOmMX (U3HYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHAX, BKIIOYAas MEXaHHKY, MOJIEKYJIpHYI0 (H3HKY,
JIEKTPOANHAMUKY, KBAHTOBYIO (PH3HKY H 3JI€MEHTHI aCTPO(DH3UKH;



(opMupoBaHUE yMEHHI IIPUMEHSTh TEOPETHUECKUE 3HAHUS UL OOBACHEHUS (GH3UUCCKUX SBICHUI B MPUPOAE M UL NPUHSATUS IMPAKTHYCCKUX PEIICHUH B
MIOBCETHEBHOMU XKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3JIMYHBIX 3a]1a4 C SBHO 33JaHHOH (U3MUECKOIl MOJENbIo, 3a/1ad, OAPAa3yMEBAIOIINX CAMOCTOSTEIEHOE Co3ianne (QU3HIecKon
MOJIeIH, aIeKBAaTHOH yCIIOBHSIM 3aJJa4d, B TOM YUCIe 33/1a9 HHXKEHEPHOTO XapakTepa;

MIOHUMaHHe (pU3HIECKUX OCHOB U IIPHHIINIIOB JEHCTBHS TEXHUYECKUX YCTPOHCTB U TEXHOJIOTHYECKUX IIPOL[ECCOB, NX BIUSHUS Ha OKPYKAIOIIYIO CPELY;

OBJIaJICHHE METOIaMU CaMOCTOSITCIIEHOTO IUITAHUPOBAHHS M IIPOBEACHUS (DH3UUCCKUX JKCIIEPUMEHTOB, aHAIIM3a U HHTEPIPETAIMU HHPOPMAIIH, O IPe/IeIeHUs
JIOCTOBEPHOCTH IIOJIy9CHHOI'0 Pe3yIbTaTa;

CO3/1aHUE YCIOBHIT JUIS pa3BUTHUS YMEHHUIT IPOCKTHO-UCCIICI0BATENIbCKOM, TBOPUECKOI AesATEILHOCTH;

pa3BUTHE HHTEpeca K cepaM NpodecCHOHAIBHOM JIeSTENBHOCTH, CBS3aHHOU ¢ QH3UKOIL.

B cootBercrBuu ¢ tpedoBanmssMu GI'OC COO yriyOnéHHBIH ypoBeHb H3ydeHUs ydeOHoro mpenmera «du3nuka» Ha ypoBHE CPETHEr0 oOLIEro 0Opa30BaHUs
BBEIOUpaeTCst 00yUaIOIMMHUCS, ITAHUPYIOLMMH ITPOAODKEHHE 00pa30BaHMs M0 CIELHAIBHOCTIM (U3UKO-TEXHUYECKOTO MPOQIILSL.

Ha usyuenue dusuku (yriyOaEéHHBIH ypoBeHb) Ha ypOBHE CpeaHero oduero oopasosanus orsoautcs 340 gacos: B 10 xiacce — 170 gacos (5 4acoB B HeLelo),
B 11 xiacce — 170 yacoB (5 4acoB B HEZEIIO).

Ipennaraemslii B mporpamMe o (pHU3UKe NepedeHb JabOPaTOPHBIX U MPAKTUYECKUX PabOT SBISETCS PEKOMEHIOBAaHHBIM, YUHTEIb JeIaeT BEIOOpP HPOBEICHUS
11a00paTOPHBIX PA0OT U OMBITOB C YY4ETOM MHANBHIYAIbHBIX 0COOCHHOCTEH 00YYarOIIXCS.

COJEPXAHHUE OBYYEHUS
10 KJIACC

Pa3znen 1. HayuHblii MeTO/ NO3HAHUS NPUPO/IbI.

®dusnka — pyHIaMeHTaIbHas HayKa o mpupoxe. HaydHblit MeTO MO3HAHUS ¥ METOABI HCCIIEI0BAHUS (DH3NUSCKHIX SBJICHUM.

DKCIIEpUMEHT M TEOpHs B IpoLiecce MO3HaHUs pUpoabl. HabmoaeHne 1 9KCIepuMeHT B (GpU3MKe.

Croco06bl n3MepeHns GPU3NIECKUX BENHYHH (aHAJIOrOBbIe U HU(POBBIC H3MEPHUTENBHbIE TPUOOPBI, KOMIBIOTEPHBIC JATINKOBBIE CUCTEMBI).

IMorpemHocTH U3MepeHui HU3NUECKUX BEITHIHH (a0COIIOTHAS U OTHOCHTENBHAS).

MognenupoBanue (GU3MYECKUX SBICHUI U IPOLECCOB (MaTepHasibHas TOYKA, aOCOTIOTHO TBEPHOE TENO, MICAIbHAs JKUIKOCTb, MICAIBHBIA Ia3, TOYEYHBIH
3apsin). [unoresa. Gusnyeckuii 3aKoH, TPaHUIIBI €0 NPUMEHUMOCTH. Pu3nyueckas Teopus.

Posb 1 MecTo u3KKH B (HOPMHPOBAHHU COBPEMEHHOH HAYYHOH KapPTUHBI MHUpA, B TPAKTHYECKON JESATETbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nabopamopnvie papomul, npaxKmuKym.

I/ISMepCHHC CHJIBI TOKA M HAIPSHKEHUSA B LEIH ITOCTOAHHOI'O TOKA IMPH IMMOMOIIH aHAJIOTOBBIX U LlPl(i)pOBbIX U3MEPUTEIBbHBIX l'lpHGOpOB.

3HaKOMCTBO ¢ 1M (PpoBoii 1abopaTopueit no Gusuke. [Ipumeps! U3MepeHns GU3NUECKUX BETUYHMH MPU TOMOIIN KOMIBIOTEPHBIX IATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanndeckoe apuxeHre. OTHOCHTENIbHOCTh MEXaHNYECKOro ABvxkeHus. Cucrema oTcuéra.

Ipsimast 1 oOpaTHas 331244 MEXaHUKH.

Panuyc-BeKTop MaTepHalbHON TOUKH, €0 MPOEKI[HU HA OCH CHCTEMBI KOOpauHAT. TpaekTopHs.

IMepemerienne, CKOpoCTh (CpelHsAs CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MAaTepUaabHOM TOUYKHM, MX MPOEKIHH HAa OCH CHCTEMbl KOOp JHHAT.
CroxeHue nepeMenieHuii U CII0)KeHNE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE NPSIMONIHHEHHOE ABIKEHH . 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTepHaIbHON TOYKU OT BPEMEHU U HX
rpaduku.

CBoOosiHOE mMajieHue. YCKOpeHHe CBOOOMHOro majeHus. [IBHxKeHHe Tesa, OpOLICHHOro I0J| YIJIOM K TOPH30HTY. 3aBHCHMOCTb KOOPJMHAT, CKOPOCTH M
YCKOPEHHs MaTepHalIbHON TOUKH OT BPEMEHHU U UX rpaduku.

KpuBonuueiinoe npuxeHue. J[BHKEHME MATEPUAIBHOM TOYKM 10 OKPYXKHOCTH. YTIOBas M JMHEWHas CKopocTb. Ilepuox u wyacrora oOparieHus.
LenTpocTpemuTensHoe (HOPMaIbHOE), KacaTeabHOE (TAaHTCHIIMAIBHOE) U IIOJIHOE YCKOPEHUE MaTepHaIbHON TOYKH.

TexHM4eckue yCTpOHCTBA M TEXHOJIOIMYECKUE MPOLECCH: CIUAOMETP, OBIKEHUE CHAPSIOB, LEMHbIE, IecTepéHUaTsie H PEeMEHHBIC Nepeadn, CKOPOCTHBIE
T QTHL

Memoncmpayuu.

Mogzenb cucTeMbl 0TCUETA, HILTIOCTPAINS KUHEMATHIECKUX XapaKTePHCTUK JBIKCHUSL.

Croco0bl HCCIen0BaHuUs ABIKCHHI.

WnmocTpanus npeaeabHoro nepexoaa 1 i3MepeHrne MIHOBEHHOH CKOPOCTH.

IIpeoOpa3zoBaHue ABMKEHUH C UCIIOIB30BAHUEM MEXaHH3MOB.

ITagenue Ten B BO3LyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmoznenue ABIKEHHS Tela, OPOIICHHOTO O] YIJIOM K TOPH30HTY U TOPH30HTAIBHO.

HarmpaBieHne CKOpOCTH NIPU ABIKEHUH 110 OKPY)KHOCTH.

IIpeobpa3zoBaHue yrioBoii CKOPOCTH B PELYKTOPE.

CpaBHeHue My Tel, TPAeKTOPHUii, CKOPOCTEH IBMKEHHSI OJJHOTO M TOT'O )K€ TeJa B Pa3HBIX CUCTEMAax OTCYETa.

Yuenuueckuit sxcnepumenm, pamop p bl, RPAKMUKYM.

V3yueHne HepaBHOMEPHOTO ABMKEHHS C LENIBIO ONPEAEICHHS MTHOBEHHON CKOPOCTH.

HV3Mepenne ycKOpeHUs IPH MPAMOIMHEHHOM PaBHOYCKOPEHHOM JABIDKCHUH 10 HAKJIOHHOM IITOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBHIKCHHH.

W3mepenne ycKopeHusi CBOOOAHOrO maieHns (PEKOMEHI0BaHO HCIOIb30BaHuE M POBOIi 1abopaTopu).

W3y4eHue NBIKEHUS Tela, OPOLIEHHOTO TOPU3OHTANbHO. [IpoBepKa THUIOTE3bl O MPAMOI MPONOPIUOHATIBHON 3aBUCUMOCTH MEXAY HaJbHOCTBIO MOJETA M
HayYaJIbHOW CKOPOCTHIO TeNa.

W3y4eHne IBIKEHUS Tella 0 OKPYKHOCTH € MOCTOSIHHOM 10 MOZIYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH NEPHOAa 00paleH st KOHHYECKOT0 MasTHUKA OT €ro mapaMeTpoB.

Tema 2. lunamuxa.

IepBbiii 3axkoH HproroHa. MHepumansHbie cucTeMbl oTcuéra. [IpuHIMO oTHOcMTenbHOCTH [anmunes. HewHepuuanbHbIE CHUCTEMBI OTCUéTa (ONpeseNeHue,
TIPUMEPBI).

Macca Tena. Cywta. [IpuHIunI cyneprno3unuy Cuil.

Bropoii 3axon HeroToHa 111 MaTepHanbHON TOUKH.

Tpetuii 3akoH HproTOHA U1 MaTepUaNbHBIX TOYCK.

3aKOH BCEMHPHOTO TATOTEHUS. JKBUBAJICHTHOCTh I'PAaBUTALIMOHHON M HHEPTHOH MacChl.

Cuna TspbKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TaJIeHHs OT BBICOTBI HaJl MOBEPXHOCTHIO TUIAHETHI M OT reorpadMyeckoil mupoThl. J[BHKEHU € HEOECHBIX
TeJ M UX CIYTHUKOB. 3akoHbl Kennepa. [TepBast kocMu4ecKkast CKOPOCTb.

Cuna ynpyroctu. 3akon I'yka. Bec Tena. Bec Tena, ABIXKyIIerocst ¢ yCKOpeHHEM.



Cuna Tpenusi. Cyxoe Tpenne. Cuia TpeHUS CKOJIBKEHUS U cHiIa TpeHus nokos. Koaddunuent Tpennst. Cuiia CONPOTHBIICHNUS IIPH ABIKCHUY TEJIA B KUIKOCTH
WM Ta3e, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JABHIKCHUSL.

Jasnenue. ['mapocratnueckoe nasneHue. Cuna Apxumena.

TexHuueckne ycTpoiCTBa M TEXHOJIOTHUECKUE IPOLIECCHI: MOIIUITHUKH, JBUKEHUE UCKYCCTBEHHBIX CITy THUKOB.

Hemoncmpayuu.

HabmroneHue ABYDKEHUS Tel B HHEPIUAIBHBIX U HEMHEPIHAIBHBIX CHCTEMaX O0TCUéTa.

ITpuHLUIT OTHOCUTEIBHOCTH.

Kauenue nByX HMIMHIPOB HIIM IIAPOB Pa3HOIl MACChl C OAMHAKOBBIM YCKOPEHHEM OTHOCUTENIBHO HEMHEPLIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAEH CTBYIOLIEN TPUITOKEHHBIX K TEIly CUII C IPOU3BEAECHHEM MACChI T€Jla Ha €ro yCKOPEHHE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOSHUKAIOILIUX B PE3YJIbTATE B3aUMOJCHCTBUS TEIL.

W3mepenue Macc 110 B3auMOJIEH CTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOABEME U NaJICHUN.

LleHTpOOEKHbIE MEXaHH3MBI.

CpaBHEHHE CUJI TPEHUSI TOKOSl, KAUEHHSI M CKOJIBbXKEHMS.

Yuenuueckuii 3xcnepumenm, 1a60pamopusvie padomul, NPAKMUKYM.

Vi3mepeHne paBHOCHCTBYIOICH CUII ITPH ABMDKEHHU OpYCKa [0 HAKJIOHHOM ITIOCKOCTH.

ITpoBepka runoOTE3b! O HE3ABUCUMOCTU BPEMEHH JBI)KEHUS OpycKa 110 HAKJIOHHOW IJIOCKOCTH Ha 33JJaHHOE PACCTOSHHE OT €ro Macchl.

VccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHUKAIOIINX B IIPY)KHHE U PE3HHOBOM 00pasie, OT UX AeOopMaruy.

W3ydeHue IBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, TIEPEKUHYTON uepe3 JNIErkui 0JI0K.

M3mepenne koo GuiEeHTa TPEHHUs [0 BEIMYMHE YIII0BOro Kodhduurenta 3aBucumoctd Fr,(N).

VccnenoBaHue ABIKEHHS OpYyCKa [0 HAKJIOHHOH IIIOCKOCTH C MEPEMEHHBIM K03 (G OHIEHTOM TPEeHHUSI.

W3ydeHue NBUKEHUS IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEPIOE Teno. [locTynaTensHoe U BpalaTelbHOe JBHKEHIE TBEPAOTO Teaa. MOMEHT CUIIBI OTHOCHTENIBHO OCH BpaleHus. [1nedo cumsl. CioxeHne
CHJI, IPUIIOXKEHHBIX K TBEpAOMY Teiy. LleHTp TshkecTu Tena.

VYcioBus paBHOBECHS TBEPOTO Tena.

YcroitunBoe, HeycTOHUMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuueckne ycTpolcTBa U TEXHOJIOTHUECKUE MPOLIECChI: KPOHIUTEHH, CTPOUTEINbHBIN KpaH, peléTyaThle KOHCTPYKIHH.

Memoncmpayuu.

VYcnoBus paBHOBECHSL.

Bupl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie papomul, npaxKmuKym.

HccnenoBaHue ycaoBHid paBHOBECHS TBEPAOro Teja, UMEIOLIEro OCh BPaIlEHUs!.

KoHcTpynpoBaHne KpOHIITEHHOB M Pacu&T CUJT YIPYTOCTH.

N3yuenne ycroitunBoCTH TBEPIOrO TEA, UMEIOIIEro MIIOIAAb OMOpPBI.

Tema 4. 3axonvl coxpanenun ¢ mexanuxe.

ViMmynbc MaTepHaIbHOM TOUKH, CHCTEMBI MaTepUaIbHbIX ToueK. LIeHTp Macc cucTeMbl MaTepuaabHbIX Touek. TeopeMa o IBMKEHUH LIEHTPa Macc.

ViMIynbe CHIIBI M M3MEHEHHE UMITYJIbca Tena.

3aKOH COXpaHEeHHs HMITyJIbCa.

PeaktuBHOE 1BHKEHUE.

MoMeHT UMITyIbca MaTepHanbHON Touky. IIpescTaBieHHe 0 COXpaHEeHNH MOMEHTA UMITYJIbCa B LIEHTPATbHBIX MOJISX.

Pa6oTa cuibl Ha MaJIOM M Ha KOHEYHOM Iepemelenun. I'paduueckoe npeacraBieHne paboTsl CHIIBL.

MOIIHOCTb CHIIBL.

Kunernueckas sHeprus MaTepuanbHoi Touku. Teopema 00 M3MEHEHUH KMHETHYECKOW PHEPruM MaTepUaIbHON TOYKH.

INoTennuanbHble M HeMOTeHUHANbHble cHibl. IloTeHruanbnas sHeprus. [loTeHnmambHas SHeprust ynpyro AedhOpMHPOBAaHHOH MpyXuHBL IloTeHIHanbHas
SHEPryus Tela B OAHOPOAHOM TPaBHTALHOHHOM Ioje. IloTeHImanbHas 3HeEprus Teaa B IPABUTAIMOHHOM IIOJIe OZHOPOIHOrO INapa (BHyTpU M BHE miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TPeThsi KOCMHYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIINAIBHBIX CHJI C U3MEHEHHEM MEXaHHIeCKON YHEPTUH CUCTEMBI Tell. 3aKOH COXPAaHEHHUs] MEXaHUUECKOH PHEpruu.

VYupyrue u Heynpyrie CTOIKHOBEHUSL.

VYpaBHenue bepuyium U1t nacanbHOM )KUAKOCTH KaK CIECTBUE 3aKOHA COXPAHECHUS MEXaHHUECKON dHEPrUu.

TexHu4eckue yCTpOHCTBA M TEXHOJIOTMYECKHE IPOIECCHI IBI)KEHHE PaKeT, BOAOMET, KONEp, MPYKHHHBIH MUCTONET, THPOCKOI, (UIypHOE KaTaHUE Ha
KOHBKaX.

Hemoncmpayuu.

3aKO0H COXpPaHEHHUs HMITyJIbCa.

PeakTHBHOE JBHKEHHE.

M3mepenne MOLTHOCTH CHIIBI.

Vi3MeHeHHe SHepruy Tena IPH COBEPIICHHN PaOOTHL.

BsaumMuble npeBpalieHusi KWHeTHYECKOH U MOTCHIUAIBHON dHEPrui Mpu 1eHCTBUU Ha TEIIO CHIIBI TSDKECTU U CHITBI YIIPYTOCTH.

CoxpaHeHHe SHEPryy P CBOOOIHOM ITaJCHHH.

Yuenuuecxuii sxcnepu. pamop P bl, RPAKMUKYM.

HV3Mepenne UMITyIIbca TeIa 10 TOPMOZHOMY ITyTH.

V3Mepenne CHIIBI TATU, CKOPOCTH MOJEIIHN JIEKTPOMOOHIIS M MOIIHOCTH CUJIBI TATH.

CpaBHeHHE H3MEHEHHS HMITYJIbCa Tella C HMITYTbCOM CHIIBL.

HccnenoBaHue coXpaHeHHs HMITyJIbca IIPU YIPYTOM B3aHMOACHCTBUH.

Vi3mepenne KHHETHYECKOH SHEPrUHU Tela 10 TOPMO3HOMY ITyTH.

CpaBHeHHE H3MEHEHH S MOTEHINAILHON YHEPI UK IPY>KUHBI ¢ paOOTOH CUIIBI TPEHHS.

Omnpenenexne pabOTHI CUIIBI TPEHUS IIPH JBIDKEHUH TeJIa 10 HAKIIOHHOU IIIOCKOCTH.

Paznen 3. Moaekyasipnas ¢puzuka 1 TepMOIHHAMHKA.

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYECKOIL Meopul.

OcHOBHBIE TTOJOXKEHUS MONIeKyIIpHO-kuHeTndeckoil Teopun (MKT), ux ombitHOe o6ocHOBaHHe. uddysus. bpoyHoBckoe nBrkeHne. XapakTep ABIDKCHHS U
B3aMMOJICHCTBHS YaCTHUII BENIeCTBA. MONEIH CTPOEHHUS ra30B, JKHAKOCTell U TBEPIBIX Tell U 00BSCHEHNE CBOMCTB BEleCTBAa Ha OCHOBE dTUX Mozeneld. Macca u pazMepsl
Morneky (atomoB). Komraectso Bemectsa. ITocTosHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u crocoos! e€ uamepenus. Illkana Temnepatyp Lenbcus.

Mozens nieanbHOro ra3a B MOIEKY/IIPHO-KUHETUUECKO TEOPUH: YaCTUIIEI Ta3a ABIDKYTCS XaOTHUECKH H HE B3aUMOIEHCTBYIOT APYT C APYTOM.



I'azoBble 3akoHEL YpaBHeHHe MenneneeBa—Knameiipona. A6comorHas Temmeparypa (mkana temmeparyp Kemsuna). 3akon [laneTona. M3ompoueccsl B
HJieaIbHOM Ta3e ¢ IOCTOSHHBIM KOJIIMYEeCTBOM BemlecTsa. I'paduueckoe mpeAcTaBIeHne H30IIPOL €CCOB: H30TepMa, H30X0pa, H300apa.

CBs3b MEX]Iy HaBIEHHEM U CpeIHEH KMHETHYECKOW 3HEepruei MOoCTyNaTeNbHOrO TEIUIOBOIO ABMIKEHMS MOJIEKYN HEAbHOrO ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KUHETHY eCKOI TEOPHUH H/ICaIbHOTO I'a3a).

CBs13b a0COIOTHOI TeMIlepaTyphl TEPMOIUHAMHIECKON CHCTEMBI CO CpeHEll KHHEeTHIEeCKON SHEepruel MOCTyNaTeIbHOr0 TEIIOBOrO ABIKEHHS ¢€ YaCTHII.

TexHHYeCKUe YCTPOICTBA U TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP, 6apoMeTp, OTydeHH e HAHOMATEPHAIOB.

Hemoncmpayuu.

Mopenu qBUAKEHHS 4acTHL BEILECTBA.

Mozens GpOyHOBCKOTO JBHXKCHHSI.

Buieoponuk ¢ 3amichio peasbHOro OPOYHOBCKOTO JABIDKECHHUS.

Jucdysnst KuIKoCTeH.

Mopueins onbita llTepna.

IputsoxeHne Mosexkyll.

Moenu KpUCTANIMYECKUX PEIETOK.

Haburoienne n ncciie0BaHue H30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnvie papomol, RPAKMUKyM.

VccenenoBaHue mporecca yCTaHOBJICHHUS! TEIUIOBOIO PaBHOBECHS IIPH TEINIOOOMEHE MEXy TOpsYei M XOJIOAHOMN BOTOM.

Vi3yueHne n30TepMHYECcKOro mporecca (PeKOMEHI0BaHO HCIIOIb30BaHUE LU (POBOH JIaO0PaTOPHH).

H3yueHne n30XOpHOro npowecca.

HW3yuenne nzobapHOro mporecca.

IIpoBepka ypaBHEHHSI COCTOSHMUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunl.

Tepmonunamudeckas (T/l) cucrema. 3ajaHMe BHELIHUX YCJIOBHI AJIsl TEPMOAMHAMHUYECKOH cucreMbl. BHelrHue u BHyTpeHHHME mapameTpbl. [lapameTpsl
TEPMOJAMHAMUUYECKON CUCTEMbI KaK CPEJIHUE 3HAUCHUS BEJIMYMH, O CHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe Hauano TepmoanHaMuky. CaMOIpon3BoibHAas peaKcalus TEPMOJINHAMUYECKON CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Moenb uealibHOro ra3a B TEpMOJMHAMUKE — CUCTEMa ypaBHEHUM: ypaBHeHHe MeneneeBa—Kuaneiipona u BbIpaskeHue U1 BHYTpEHHEH 3HEpruu. YcloBus
MIPUMEHUMOCTH 3TOM MOJIEIIN: HU3Kask KOHLEHTPALUs YaCTUL], BBICOKHE TEMIIEPATypbl. BbipaskeHue 11 BHyTpEHHEH SHepriuy 0JJHOATOMHOIO MJIea IbHOTO rasa.

KBaszucratuyeckue U HeCTaTHY €CKUE MPOLECCHI.

OnemenTapHas paboTa B TepMoAnHaMuKe. Brrauciaenne paboTsl o rpaduky npoiecca Ha PV-1uarpamMmMme.

Tennonepenaya Kak crocod M3MEHEHUs BHYTPEHHEH SHEpruu TEPMOIMHAMHUYECKOW cHcTeMbl 0e3 coBeplleHus paboTbl. KOHBEKIMS, TEMIonpoBOIHOCTD,
U3IydeHue.

KomnuectBo Temnotsl. TeruoéMkocTs Tena. YienbHas M MOJSpHas TEIUIOEMKOCTH BellecTBa. YpaBHeHue Maiiepa. YienbHas TEMIoTa CrOpaHMs TOIUIMBA.
Pacuér xonmuecTBa TEIIOTHI IpH Temnyonepenaye. IlonsTre 06 aanabaTHOM mpolecce.

IlepBblii 3aK0H TepMoaMHAMUKM. BHyTpenHss sHeprus. KomudecTBo TemmoTsl M paboTa Kak Mephl M3MEHEHHS BHYTpPEHHEH dHEpruM TepMOAMHAMHYECKOH
CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMHUKM JUISi PABHOBECHBIX IIPOLIECCOB: ue€pe3 3aJaHHOE PABHOBECHOE COCTOSHHME TEPMOAMHAMUYECKOH CHCTEMBI HPOXOAUT
€/IMHCTBEHHAs aauadaTa. AOCOIOTHAS TEMIIepaTypa.

Bropoii 3akoH TepMOAMHAMUKM JJIi HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IepenaTh TEMIOTy OT Oonee XONOAHOro Tena K Oosee Harperomy 0e3
xomnencanuu (Knaysuyc). HeoOpaTuMOCTh npUpOIHBIX MPOLIECCOB.

IpunHuune! geficteus TemnoBsix MammH. KIT/.

MaxkcumansHoe 3nauenue KI1/1. Hukn Kapho.

DKonornyeckue acnekThl HCI0Ib30BaHUs TEIJIOBLIX ABUrarteseil. TemnoBoe 3arpsasHeHne oKpyxKarouieil cpeabl.

TexHuveckue yCTPOHCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: XOJIOAMIbHHUK, KOHIMIMOHED, IH3ENbHBI M KapOIOpaTOpHBIN NBHUraTeNH, IapoBas TypOuHa,
MOJTyYeHHE CBEPXHH3KUX TEMIIepaTyp, YTWJIH3alUs «TEIIOBBIX» OTXOHOB C HCIIOIb30BAaHMEM TEMJIOBOTO HACOCA, YTHIM3ALHUs OMOOPraHWYECKOro TOILUIHBA JIT
BBIPAOOTKHU «TEIIOBOI» U DIIEKTPOIHEPrHH.

Memoncmpayuu.

Vi3MeHeHHe TeMIepaTyphl IpH aanabaTHIeCKOM pacIIipEeHUH.

Boszaymnoe orauso.

CpaBHEHUE yJeIbHBIX TEIUIOEMKOCTEH BEIECTB.

CriocoObl U3MEHEHUsI BHYTPCHHEH SHEPruu.

HccnenoaHue aquadaTHOro mporecca.

KommbroTepHble MOJEIN TEMIOBBIX IBUIATENCH.

Yuenuueckuit sxcnepumenm, pamop p bl, RPAKMUKYM.

M3mepenne yaenbsHON TEMIOEMKOCTH.

HccnenoBaHue mpomecca OCTHIBAHHUS BEIIECTBA.

HccnenoBanue aquadaTHOr o mporecca.

H3yueHne B3aMOCBSA3H HEPIHU MEXMOIEKYIIPHOIO B3aHMOEHCTBHS U TeMIIepaTyphbl KUIICHHS KHIKOCTEH.

Tema 3. Aepezammnsie cocmoanus eewjecmea. Pazosvle nepexoowi.

IapoobGpa3zoBanue 1 KoHACH cauus. MicnapeHue v Kumnenue. Y 1enpHas TeIIoTa apoodpa3oBaHusl.

HacplmeHHsle 1 HeHACHIIIGHHBIC TMapbl. KadecTBeHHas 3aBHCHMOCTb IUIOTHOCTH H JaBICHHS HACBHIICHHOTO Iapa OT TEeMIEpaTyphl, HX HE3aBUCHMOCTH OT
00BbEMa HACHIIIEHHOT 0 1Tapa. 3aBUCHMOCTh TeMIIepaTyphl KHIICHHS OT JaBICHHS B )KHIKOCTH.

BnakHOCT BO31yXa. AOCOMIOTHAS U OTHOCHTEINIBHAS BIAXKHOCTb.

Tsépmoe Tenmo. Kpucrammmyeckne u aMopdHble Tena. AHH30TPONUS CBOMCTB KPHUCTA/IOB. IlnaBneHHe M KpHCTAIUIM3AlHA. YAeNbHAs TEIJIOTa IJIaBICHHUS.
CyOmmManus.

Jedopmaruu TBEpHOrO Tena. Pacrsokenue u oxatue. Cusur. Monyinbs FOura. [Ipenen ynpyrux nedopmaruid.

TemnoBoe pacmmpenne >KHAKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE pacIIMpeHre. AHTAPMOHU3M TEILUIOBBIX KOIeOaHHH YacTHIl BeIlecTBa KaK IPUIHHA
TEIIOBOTO PaCIIMPeHHs Tell (Ha KaYeCTBEHHOM YPOBHE).

ITpeobpa3zoBanue sHepruu B (a30BBIX MEPEXoIax.

YpaBHeHHE TEIIIOBOro OanaHca.

IMoBepxuoctHOe HaTshKeHHE. Kod(UIUEHT MOBEpXHOCTHOrO HaTsDKeHHs. KammmnsapHsle sBieHus. JlaBiaeHue IO MCKPHBISHHOH IOBEPXHOCTBIO KU JKOCTH.
®opmyia Jlamnaca.

TexHHYeckue yCTpOICTBA H TEXHOIOTHYECKU e IIPOLIECCHI: KUAKHAE KPUCTAIIbI, COBPEMEHHbIE MaTEpPHAIIBL.

Hemoncmpayuu.

TemnoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX N1aPOB.

Kunenne. Kumnenue mpu HOHIKEHHOM JaBICHUH.




Vi3mepeHue CHIIBI ITOBEPXHOCTHOI'O HATSDKCHHS.

OIBITHI C MBIIBHBIMU TUIEHKAMH.

CmaunBaHue.

KanmuisipHsie sSBICHUS.

Mozenu HEHbIOTOHOBCKOI JKUAKOCTH.

CrHoco0b!I H3MepEeHHs! BIaXKHOCTH.

VccnenoBaHue HarpeBaHus U IUIABICHHS KPUCTAJUIMIESCKOrO BEIIECTBA.

Buasl nedopmanmii.

Hab6monenne mMainsix gedopmanuii.

Yuenuueckuii 3xcnepumenm, n1adopamoprsie padomvl, NPAKMUKYM.

W3ydeHue 3aKOHOMEPHOCTEN UCIIapeHUs XKUIKOCTEH.

W3MepeHue yienbHOM TEMIoTh JIaBICHUS JIbAA.

W3ydeHue cBONHCTB HACBIIIEHHBIX I1APOB.

Vi3mepenne abCoIOTHON BJIAXKHOCTH BO3/lyXa M OL[CHKAa MACChI IAPOB B IOMELICHUH.

W3mepenne ko3 duirenTa moBepXHOCTHOI'O HATSHKCHHUS.

H3mepenue monyist FOnra.

HccenenoBanue 3aBUCUMOCTH ehOpPMALMU PE3HHOBOTO 00pasia OT NPHJIOKEHHON K HEMY CHIIBL.

Paznen 4. DiekTpoauHamMuKa.

Tema 1. Inexmpuueckoe noe.

Onektpusauust Tel U e€ MNposBIEHUS. DJIEKTpUueckuil 3apsj. JIBa BHJA SIIEKTPUYECKUX 3apsjaoB. IIPOBOAHMKM, IUAIEKTPUKM U ITOJYNPOBOAHHUKHU.
DieMeHTapHBII AMEKTPUUYECKUI 3apsi/l. 3aKOH COXPaHEHHMs JIEKTPUUIECKOro 3apsija.

Bsaumoneiicteue 3apsnos. Toueunsie 3apsibl. 3akoH Kyiona.

Onekrpuueckoe nose. Ero nelictBue Ha 3J1eKTpUYECKUE 3apsiibl.

Hanpspk€HHOCTB dnekTprdeckoro noist. [Ipo6Hbii 3apsa. JInHuN HaNpsHKEHHOCTH 3IEKTpUIEcKoro noiist. OZHOPOAHOE HIEKTPHIECKOE MoJIe.

IoTeHnMaNbHOCTh BJIEKTPOCTATHUECKOrO MoNA. Pa3HOCTb MOTEHIMANOB M HampsbkeHue. [loTeHIuManbHas SHEprust 3apsaa B AIIEKTPOCTATUYECKOM IOJIE.
INorenuuan snekTpocraTuueckoro mnois. CBsi3b HANPSHKEHHOCTH TOJNS W PA3HOCTH IMOTEHIMANIOB JUI 3JIEKTPOCTATHUECKOro Moy (KaK OJHOPOJHOro, TaKk M
HEOJTHOPOJHOTO0).

[TpuHIMI Cyneprno3uLUH HIEKTPUUECKUX MoJIei.

ITone Toueunoro 3apsaa. Ilome paBHOMEpHO 3apshkeHHOH cdepbl. Iloge paBHOMEpHO 3apsDKEHHOro Mo o6bEMy mapa. Ilosme paBHOMEPHO 3apshKEHHON
6ecKoHeyHOM MIocKocTH. KapTUHBI IMHUI HANPSKEHHOCTH STUX MOJEH M KBUIOTEHIIMAIBHBIX TIOBEPXHOCTEH.

ITpOBOAHUKY B 3JIEKTPOCTATHYECKOM I10JI€. Y CIIOBUE PABHOBECHUS 3aPSI0B.

JIV371eKTPUKH B JIEKTPOCTATUYECKOM MoJie. JIuanieKTpudeckast MpOHUIIAEMOCTh BEIIECTBa.

Konpencarop. D1eKTpoEMKOCTh KOHJIEHCATOPa. DIEKTPOEMKOCTD IIIOCKOT0 KOHAEHCATOPA.

[TapannensHoe coeMHEeHHE KOHIeHcaTOpoB. [loceioBaTenbHOE COEIMHEHUE KOHAEHCATOPOB.

OHeprust 3apsHKEHHOr0 KOHJIEHCaTopa.

JIB1KeHHe 3apsHKeHHON YaCTUIIBI B OXHOPOIHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOHCTBa M TEXHOJIOTHYECKHE IIPOLECCHI: 3JIEKTPOCKOI, IJIEKTPOMETp, 3JIEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpH O0poB,
KOHZIeHCaTOPBl, reHepatrop Ban ne I'paada.

Memoncmpayuu.

YCTpoicTBO M MPUHIUI ACHCTBUSA JIEKTPOMETpA.

DneKTpUUecKOoe MoJIe 3aPsHKEHHBIX ITaPHKOB.

DneKxTpuuecKoe MoJie IBYX 3apsHKEHHbIX IIACTUH.

Mopens 3nekTpocraTuyeckoro reuepatopa (Ban ne I'paada).

ITpoBOIHUKH B DJIEKTPHYECKOM IOJIC.

DJEeKTPOCTaTHYECKAs 3aIUTa.

YcTpoicTBO U AelCTBHE KOHICHCATOPa MOCTOSHHON U IIEPEMEHHON EMKOCTH.

3aBHCHMOCTb dJIEKTPOEMKOCTH IIJIOCKOr0 KOHIEHCATOPa OT IJIOIIAAHN IUIACTHH, PACCTOSHUS MEXAY HUMU U JUDJIEKTPHIECKOH TPOHULIAEMOCTH.

DHeprust dJIeKTPHIECKOro MO 3aPsKEHHOI0 KOHAGHCATopa.

3apska U paspsaKa KOHIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie papomul, npaKmMuKym.

OneHKa CHJI B3aUMOJCHCTBUS 3aPSDKEHHBIX TElL.

Habmoznenue npespanieHus SHEPriy 3apspKeHHOT0 KOHAEGHCATOPa B 9HEPTUIO H3IyUSHHs CBETOANO/A.

M3yuenne nmpoTekaHus ToKa B LEMHU, COAEpIKaIleil KOHAEHCATOP.

Pacnpenenenne pa3HOCTH IIOTEHIMANIOB (HAIPSDKEHHUS) IPH IIOCIEI0BATEIbHOM COCANHECHUH KOHICHCATOPOB.

HccnenoBanue paspsiia KOHICHCATOPa Uepe3 PE3UCTOP.

Tema 2. ITocmoannwlii dneKkmpuiecKuil mok.

Cuia Toka. ITocTOSIHHBIH TOK.

VYcnoBus CyIIECTBOBAHMS TOCTOSIHHOTO JIEKTpUYeckoro Toka. Vicrounuku toka. Hanpspkenue U u D/IC &.

3akon OMa 7151 yyacTka Iernu.

DNeKTpHIEecKOe COMPOTHBICHHE. 3aBHCHMOCTb COIPOTUBICHHSA OJHOPOJHOIO IPOBOIHHKA OT €ro IIHMHBI M IUIOMALHM INOINEPEYHOro CedeHus. Y AeibHOe
CONIPOTHBJICHUE BEIIECTBA.

IMocnenoBatensHOe, MapaienbHOE, CMEIIAHHOE COSAHHEHNE IPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX diekTpudeckux nerneit. [Tpasuna Kupxroda.

Paborta snexTpudeckoro Toka. 3akon J[xoymnsi—Jlenma.

MoIIHOCTb 3IEKTPHIECKOro ToKa. TernoBas MOIIHOCTG, BBIAEIsIeMast Ha PE3UCTOpe.

BJIC u BHyTpeHHEee CONPOTHBIICHHE HCTOYHUKA TOKAa. 3akoH OMa HJI1 MONHOH (3aMKHYTOH) 3JIeKTpHYeCKOH memd. MOIIHOCTh HCTOYHHKA ToKa. KopoTkoe
3aMbIKaHUeE.

KonneHcaTop B ey HOCTOSIHHOIO TOKA.

TexHHYeckue yCTPOICTBA H TEXHOIOTHYECKUE IIPOLIECCHI: aMIIEPMETp, BOIbTMETP, PEOCTAT, CIETUHUK IIEKTPUICCKOH SHEPTHH.

Hemoncmpayuu.

Vi3MepeHue CHIIBI TOKA M HAIIPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTY CHIIBI TOKA OT HAIPSDKEHUS AJI PE3UCTOPA, JTaMIIbI HAKAJIWBAHUS M CBETOAUO/A.

3aBUCHMOCTb CONPOTHBICHHUS IIMIHHAPUYECKIX IPOBOJHUKOB OT JUIHHBI, IIONIAAU MOMEPEYHOr0 CEUeHUs H MaTepHaa.

HccnenoBaHue 3aBUCUMOCTHU CHIIBI TOKA OT COIPOTHBIIEHHUS IIPH IIOCTOSHHOM HAIPsDKCHHN.

IMpsimoe m3mepenne 3/]C. KopoTkoe 3aMbIkaHHe raabBaHHYECKOr0 YIEMEHTa U OlleHKa BHYTPEHHET'0 COIPOTHBIICHHS.

Crioco0bl coeTMHEHNs ICTOYHUKOB Toka, DJ[C GaTapeil.

HccnenoBaHue pa3sHOCTH MOTEHINATIOB MEX/Ty ITOTI0CAMH HCTOYHUKA TOKA OT CHIIBI TOKA B IICIH.



Yuenuueckuii 3xkcnepumenm, n1adopamoprvie padomvl, NPAKMUKYM.

HccnenoBaHue CMENIaHHOTO COSAUHEHHUS PE3UCTOPOB.

H3MepeHue yienbHOro ConpoTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT HAIIPSHKEHUS JUIA JIAMIIBI HAKaJIMBaHUSL.

VBendeHne npeena U3MEpeHHs aMIepMeTpa (BOJIbTMETPa).

N3mepenne DJIC u BHYTpEHHEr0 COIPOTUBIICHUSI HICTOUYHHMKA TOKA.

Hccnenosanue 3apucumoctu D/1C rajbBaHUUECKOr0 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Y IOJIFOCAMH MCTOYHUKA TOKA OT CUJIbI TOKA B LIEIH.

HccnenoBanue 3aBUCMMOCTH 110JIE3HOM MOIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunsix cpeoax.

OnexTpudecKas IPOBOJMMOCTb Pa3IMYHBIX BELIECTB. OJEKTPOHHAs IIPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb CONPOTUBIIEHHUS METaJIOB OT
Temneparypsl. CBEpXIIPOBOIMMOCTb.

OnexTpudecKuii Tok B Bakyyme. CBOICTBA 3JIEKTPOHHBIX Iy4KOB.

IMonynpoBonuuky. CodCcTBEHHAs M IPUMECHAs TPOBOJMMOCTb ITOIYIPOBOHUKOB. CBoiicTBa P—N-niepexona. [lonynpoBogHUKOBEIE IPUOOPBEIL.

DNIEeKTPUYECKUHA TOK B BJIEKTPONIMTAX. DIEKTPOIMTHUECKAS AU CCOLMaLus. DIeKTpoian3. 3akoHbl Dapazes Ui 3JeKTPon3a.

OnexTpudecKuii Tok B razaXx. CaMOCTOSATENbHBINA U HECAMOCTOSTENbHbINA pa3psia. Pa3uyHble THIIBI CaMOCTOATENBHOrO paspsana. Mosnus. [Tnasma.

TexHHYecKHe yCTpPOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: Ia30paspsiiHble JIaMIIbl, JJICKTPOHHO-IydeBas TpyOKa, IIOJIyNpPOBOIHHKOBBIE HPHOOPBI: IHOI,
TpaH3UCTOP, (POTOHUOM, CBETOAMON, TAJIbBAHUKA, paQUHUPOBAHNUE MEH, BBIIIABKA aTIOMUHHUS, SIEKTPOHHAS MHUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIIEHUS METAJIIIOB OT TEMIIEPATYPBI.

IIpoBOIMMOCTD NEKTPOIIUTOB.

3akoHsl 21ekTponuza dapases.

VckpoBoii pa3psi ¥ MPOBOJUMOCTb BO3/yXa.

CpaBHEHNE IPOBOAUMOCTH METAJJIOB U ITOJIYPOBOJHUKOB.

OIHOCTOPOHHSAS IPOBOAUMOCTD JIHOJA.

Yuenuueckuit sxcnepumenm, nabopamopuvie papomuvi, npAKMuKym.

Habumroienne snekTponmsa.

W3mepeHue 3apsaa 0HOBAJIEHTHOTIO HOHA.

HccnenoBaHue 3aBUCHMOCTH COMTPOTUBIICHUS! TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHOIN XapaKTEPUCTHKU TUOAA.

Du3nvecKuil NPaAKTUKYM.

Crioco0bl U3MEPECHUA CI)]/BI/I'-[CCKMX BCJIIMYHH C UCIIOJIb30BAHHUEM aHAJIOIOBBIX U HH(ppOBle U3MEPHUTETIBbHBIX l'lpl/l60p013 U KOMIBIOTEPHBIX NATYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCHTENbHBIE MTOIPEIIHOCTH H3MepeHni ¢pusnyeckux BeanuuH. OLeHKa IpaHull IOrPelIHOCTeN.

ITIpoBeneHne KOCBEHHBIX U3MEPEHHIl, HCCIIE0BAaHUH 3aBUCHMOCTEH (PU3MUECKUX BEIHMUYMH, TPOBEPKA MPEIT0KEHHBIX THIIOTE3 (BBIOOP U3 PabOT, ONMUCAHHBIX B
TEeMaTHYECKHX pa3Jiesiax «YUeHUYECKHH 3KCIIEPUMEHT, J1abopaTopHble pabOThI, MPAKTUKYMY).

MezknpeaMeTHbIE CBSI3H.

Hsyuenne kypca ¢usuku yriay6néHHoro ypoBHs B 10 Kmacce oCyIIeCTBISIETCS C y4ETOM COEpKATENbHBIX MEKIPEIMETHBIX CBA3€H ¢ KypcaMM MaTEMaTUKH,
OMOJIOrUH, XMMHUH, Teorpa(uu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie nOHAMUA, CEAZAHHbIE C UYUEHUEM MEMO006 HAYUHO20 NO3ZHANUA: SBJIICHUE, HAYUHBIH (aKT, THIOTe3a, (U3HUecKas BEIMUYMHA, 3aKOH,
TeopHs1, HaOIOAeHHE, IKCIIEPUMEHT, MOJIETIM POBAHHUE, MOJIEIb, H3MEPEHHE, OTPEITHOCTH H3MEPEHHH, H3MepUTEIbHbIE MPHOOPHI, U (BPOBas 1a0 OpaTOpPHs.

Mamemamuka: penieHue CUCTeMbl ypaBHeHUH. JIuneitHas QyHkuus, napadona, runepoona, ux rpaduku 1 cBoicTBa. TpuroHomerpuueckue QyHKIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPHI OHOMETPHYECKOE TOXKECTBO. BEKTOPBI M MX MPOEKIMU Ha OCH KOOPHHAT, CIIOKEHHE BEKTOPOB .

Buonozus: mexannueckoe NBMKEHUE B JKMBOH mpupoze, auddysus, ocMoc, TEMI000MEH XKUBBIX OPraHU3MOB, TEILUIOBOE 3arpsA3HEHUE OKPYKAIOIIEH Cpenbl,
yTHIHM3anusl OMOOPraHWYECKOro TOIJIMBA Ul BHIPAOOTKM «TEIJIOBOW» M DJIEKTPODHEPIHH, IOBEPXHOCTHOE HATSDKCHHE M KAaIWULIPHBIC SBICHUS B IIPUpOZE,
JIEKTPHIECKHE SBICHHS B )KHBOU IIPHPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAs Macca, OJyYeHHe HAaHOMAaTEePHAaJIoB, TEIIOBBIE CBOICTBA
TBEPABIX TN, JKHIKOCTEH U Ta30B, JKHIKHE KPHCTAJUIbl, DJIEKTPHYECKHE CBOHCTBA METAaIOB, OJJIEKTPOIMTHYECKAas IHCCOLHUAIMsA, TaJbBaHUKA, OICKTPOHHAS
MHKPOCKOIHSL.

T'eozpagpua: BNaxxHOCTH BO3IyXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonozua: mnpeobpa3oBaHHEe ABIDKGHHUI C MCIOIb30BAaHMEM MEXaHHM3MOB, y4ET CyXOro M JKHIKOIO TPEHHsS B TEXHHKE, CTaTUUECKHE KOHCTPYKIHU
(KpoHIUTEHH, peméryarsie KOHCTPYKIMH), HCIOJb30BAHHE 3aKOHOB COXPAHEHHsS MEXaHHKHM B TEXHUKE (THPOCKON, BOJOMET M APYrHe), IBUTATElb BHYTPEHHETO
CropaHusi, mapoBas TypOHHA, OBITOBOW XONOAMIBHUK, KOHIUIHOHEp, TEXHOIOTMH IONYYEHHs COBPEMEHHBIX MATEpUajoB, B TOM 4YHCIE HAHOMATE€pHAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHIECKas 3aIlUTa, 3a3eMIICHHE YTIEKTPOI PHOOPOB, Ta30pa3psiIHbIE JTAMIIBL, 0Ty POBOAHHKOBBIC IPHOOPEI, FaIbBAHUKA.

11 KJIACC

Pa3nen 4. DieKTpoAMHAMUKA.

Tema 4. Maznummnoe none.

BsaumoseiicTBue MOCTOSHHBIX MarHUTOB U NMPOBOJHUKOB C TOKOM. MarHutHoe mosie. BekTop MarHuTHON MHAYKIMHU. IIpUHIMN Cyneprno3sHuuu Mar HUTHBIX
nonel. JIMHUKM MarHUTHON MHIYKLUH.

MarHuTHOE HO0JIe IIPOBOJHUKA C TOKOM (IIPSIMOTO IIPOBOJHHUKA, KATYIIKK U KPYTOBOT0 BHTKa). OIBIT DpcTena.

Cua Ammiepa, e€ HalIpaBI€HUE H MOTYIb.

Cuna Jlopenna, e¢ HampaBlIeHHE U MOAYyJIb. J{BIKeHHE 3apsDKEHHON YaCTHIB! B OJHOPOAHOM MAarHUTHOM moie. PaboTta cuisl Jlopenma.

MarnuTHOE HoJIe B BenecTBe. deppoMarHeTHK, mapa- 1 JHaMarHeTHKH.

TexHu4eckue yCTpOHCTBAa M TEXHOIOIMYECKHE NPOIECCHl: MPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMATHHTOB, TECTEP-MYJIbTUMETP, JIEKTPOIABUTATENb
SIkoOH, yCKOPHUTENH! 3IeMEHTapHBIX YaCTHUII.

Hemoncmpayuu.

Kapruna quHMH HHAYKIME MarHUTHOTO HOJIS II0JIOCOBOTO U IMOAKOBOOOPA3HOTO IOCTOSIHHBIX MATHHTOB.

Kapruna 1uHAH MarHUTHOIH HHIYKIHH OIS JJIMHHOTO IIPSIMOr0 IIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IIPOBOHIUKA, KATYIIKH C TOKOM.

BzaumoselicTBIE ABYX IPOBOIHUKOB C TOKOM.

Cuna Ammnepa.

JetictBue cubl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

Habmonenue ABIDKEHUS ITydKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.

IMpuHIUI efCTBHS NIEKTPOU3MEPHTEILHOr 0 IPHOOPa MATHUTORIIEKTPHIECKOH CUCTEMBI.

Yuenuueckuit sxcnepu.

pamopusie p bl, RPAKMUKYM.
HccnenoBaHue MarHUTHOTO IOJISI HOCTOSIHHBIX MAarHUTOB.



HccnenoBaHue CBOUCTB (peppOMAarHETHKOB.

HccnenoBaHue AeHCTBUS IIOCTOSHHOI'O MarHUTA Ha PAMKY € TOKOM.

H3mepenue cuibl AMmepa.

W3ydeHue 3aBUCMMOCTH CUJIbI AMIIEpPA OT CUJIBI TOKA.

Onpeznenenne MarHUTHON MHIYKIMY Ha OCHOBE H3MEPEHUs CHIIbl AMIiepa.

Tema 5. Dnekmpomaznumnas uHOyKyus.

SBnenue anexTpoMarHuTHOM uHAykuuu. Ilotok Bekropa mMarHuTHOW MHAYKuUH. DJ1C uHAYKIUH. 3aKOH »eKTpoMarHuTHOM mHaykuuu @apanes. B uxpesoe

anekrpudeckoe noie. Toku Dyko.

3emin.

OJ1C HHAYKIUH B IPOBOJHUKE, JBHKYIEMCS B OZHOPOIHOM MarHUTHOM II0JIE.

IpaBuno Jlenua.

WuaykrtuBHOCTb. KaTymika HHIYKTUBHOCTH B LIENH IIOCTOSIHHOrO ToKa. SIBnenue camonnaykuun. DJ1C caMOUHIYKIUH.

DHeprus MarHUTHOT'O MOJIS KATYIIKH C TOKOM.

DJIeKTpOMarHUTHOE HOJIE.

TexHHYECKHE YCTPONHCTBA M TEXHOJIOTHYECKHE MPOLIECCHl: HHAYKIMOHHAS T1eUb, COJCHOU, 3allUTa OT dJIEKTPH3ALUH TeJl IIPH ABIKCHHU B MarHHTH OM IOJIE

Jemoncmpayuu.

Ha6umronenune siBIeHNs 3JICKTPOMAarHUTHOM HHIYKIIHMH.

HUccnenosanue 3apucumoctd DJIC MHAYKIUH OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TIOTOKA.
Ipasuno Jlenua.

Iajienne MarHuTa B aIFOMUHHUEBOI (MeIHOI) TpyOe.

SIBrieHHE CaMOUHIYKIIHH.

Hccnenosanue 3aBucumoct 3{C caMOMHAYKIUHM OT CKOPOCTH U3MEHEHUS CHUJIBI TOKA B LEIH.
Yuenuueckuit 5kcnepumenm, 1a60pamopnvie pasomot, NPAKMUKym.

HccnenoBanue sIBIICHUS JIEKTPOMArHUTHON WHIYKIIHH.

OrnpezeneHne HHAYKIIMA BUXPEBOIO MATHUTHOTO TTOJIS.

HccnenoBanue sIBIICHUS. CAMOUHTYKIIUH.

CO6opka MOJIeH 3JIEKTPOMAarHUTHOTO T'eHepaTopa.

Pa3znen 5. KoJsiepanusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbuas cuctema. CBOOOIHBIE KOJIEOAHHS.

I'apmonnueckue xonebanus. KunemaTuueckoe ¥ AMHAMHYECKOE OMHCAHHE. DHEPreTUUECKoe OMHCaHHEe (3aKOH COXpaHEHMs MeXaHH4ecKoil sHepruu). BriBon

JAUHAMHUYECKOr0 OIMMCaHUA TAaPMOHUYECKUX KoJIeOaHUI U3 X OHEPreTUYCCKOro U KHHEMAaTHYECKOI'0 OITU CaHU .

AwmrumnTyza u ¢asa konedanuil. CBA3b aMILIUTY/bI KOJIEOAHUH UCXOIHONH BEIUUUHBI C aMIUIUTYIaMU KoJleDaHUi e€ CKOPOCTH U YCKOPEHHSI.
ITepuon n yacrora konebanuit. Ilepron Maabix cBOOOTHBIX KOJeOaHUH MaTeMaTHYECKOro MasTHUKA. [Tepron cBoOOTHEIX KoIeOaHui MPYKUHHOIO MasiTHUKA.
ITonsiTue o 3aTyxaromux KojeOaHMsAX. BruiHyxaeHHble konebanus. Pesonanc. PesonancHas kpuBas. BimsHue 3aTyXaHus Ha BHJ PE30HAHCHOM KpHBOH.

ABTOKOJIEOAHUSI.

TexHuveckue ycTpoiCTBa H TEXHOJOTHYECKUE IIPOLIECCHI: METPOHOM, 4achl, Ka4esld, My3bIKaJbHbIe HHCTPYMEHTHI, ceficMorpad.

Memoncmpayuu.

3anuch K0J1e6aTeIbHOr 0 IBUKEHHS.

Habmonenue He3aBUCUMOCTH ITEPHOJIa MaJIbIX KoJIeOaHuil Tpy3a HA HUTU OT aMILUIUTYBL

HccnenoBanue 3aTyXalolux KonebaHUi U 3aBUCHMOCTH TIepHO/a CBOOOJHBIX KOIeOaHHI OT COPOTUBIIEHHS.

HccnenoBanue konedaHuil rpy3a Ha MACCUBHOM NPYXHHE C LENbI0 (JOPMUPOBAHUS NPECTaBICHUH 00 U1eaIbHOW MOJICIH ITPY)KUHHOI'0 MasiTHUKA.
3aK0H COXpaHEeHHs YHEPIHHU NPH KoIeOaHUAX IPy3a Ha MPYXKUHE.

HccnenoBanue BbIHYKACHHBIX KOJICOAHUM.

Hab6monenue pe3onaHca.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomuot, RpPAKMUKYM.

H3mepenne neprozaa cBOOOIHBIX KOJICOaHHUI HUTSAHOTO U MIPY)KUHHOTO MasITHHKOB.

H3yueHne 3aKOHOB IBM)KEHHS Tela B X0/¢ KoIeOaHHil Ha yIPYTroM IoBece.

V3yueHne IBMKEHUS] HUTSHOTO MasTHUKA.

ITpeobpa3zoBaHue 3HEPrUH B MIPYKUHHOM MasITHHKE.

HccnenoBaHne yObIBaHUS aMIUIMTY bl 3aTyXaIOIHUX KONeOaHHH.

HccnenoBanue BbIHYKACHHBIX KOJICOAHUM.

Tema 2. Inekmpomazuumnusle Konebanus.

KonebarenbHblit KOHTYp. CBOOOAHBIC 3JIEKTPOMATrHUTHBIE KOJIe0aHHS B MCAIBHOM KonebaTenpHoM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYI Bl 3apsiaa

KOHJICHCATOPa C aMIUIUTYJOH CHIIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKO0H COXpaHEHHs YHEPIHH B HACATFHOM KolIeOaTeIbHOM KOHTYpE.
3aTyxalolye 3JIeKTPOMAarHUTHbIC KoneOaHus. BeIHyXKIeHHbIE JIeKTPOMAarHUTHEIE KOJIeOaHNU.
IlepemenHbIil TOK. MOIIHOCTD MEPEMEHHOTO TOKA. AMIUIMTYAHOE U ACHCTBYIOLIEE 3HAUCHUE CHJIbI TOKA U HANPSDKEHUS IPU Pa3IMYHON (opMe 3aBHCHMOCTH

[IEPEMEHHOr0 TOKA OT BPEMCHH.

CuHycOHTaIbHBIN MEepeMeHHBIH TOK. Pe3ucrop, KOHAEHCATOp M KaTyIIKa MHIYKTHBHOCTU B IIEMU CHHYCOHMZAJBHOIO NEPEMEHHOro TOKa. Pe3oHaHC TOKOB.

Pe3onanc HanpsokeHuUi.

WneanbHbiit TpanchopmaTop. [Ipon3BoacTBoO, epenaya u notTpedaeHne JIeKTPUYECKON SHEPTruHr.

DKOJIOrM4eCKHe PUCKHU MPHU MTPOU3BOICTBE 3IEKTPOIHEPruu. KynbTypa HCIOIb30BaHuS TIEKTPOIHEPTUH B TOBCETHEBHOM KU3HHU.
TexHUYecKne YCTPOHCTBA M TEXHOJIOTHUECKUE MPOLIECCHI: ANIEKTPUIYECKHI 3BOHOK, TeHepaTop NEPEeMEHHOr0 TOKa, TJMHUHU 3JIeKTpoIepenay.
Hemoncmpayuu.

CB0OO/IHBIE NIEKTPOMAarHUTHBIE KOJIeOaHUSI.

3aBHCHMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcuuuIorpaMMBbl 3JIEKTPOMAarHUTHBIX KoJlebaHuil.

T'eHepaTop HE3aTYXaIOIIHMX IEKTPOMATHUTHBIX KOJIEOaHUA.

Mojienb 3J1eKTpOMarHUTHOT'0 TeHepaTopa.

BhIHYX/ICHHBIE CHHYCOU/IAIbHBIC KOJIEOAHUsL.

Pesucrop, KaTynka MHAYKTUBHOCTH U KOHJICHCATOP B IIEMH IIEPEMEHHOr0 TOKA.

Pe30HaHC Ipy OCIIEI0BATEIbHOM COSIMHEHUH PE3UCTOPA, KATYIIKU HHIYKTHBHOCTH U KOHJIGHCATOPA.

VYerpoiicTBO M pUHLIUI AeiicTBHS TpaHChopMaTopa.

Moienb IMHUH 3JIeKTPoepeIayun.

Yuenuueckuii 3xcnepu. pamop p bl, HPAKMUKYM.




HW3yuenue tpancdopmaropa.

HccnenoBaHue IepeMEHHOI 0 TOKA Yepe3 MOCIeI0BaTeNbHO COSANHEHHBIE KOHIEHCATOP, KaTyIIKy H PE3UCTOP.

HabmroneHue 3J1eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B [EIH IEPEMEHHOr0 TOKA.

Tema 3. Mexanuueckue u 31eKMpoOMAZHUMHbLE 6OJIHbL.

MexaHUdecKre BOJIHBI, YCIOBUS UX pacipoctpaHenus. Ilonepednsie u nponoibHble BONHBL [lepron, CKkopocTh pacnpocTpaHeHus U JUIMHA BOIHBI. CBoWCTBa
MEXaHHYECKUX BOJIH: OTpaXKeHU e, IPEIOMIICHHE, HHTephepeHIHs U T paKius.

3Byk. CkopocTtb 3ByKa. I'poMKkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

IIIymoBoe 3arpsi3HEeHNE OKPY’KaIOIIeH Cpebl.

DJIeKTPOMAarHUTHEIE BOJHBL. Y CJIOBHS U3ITy4EHUS DJICKTPOMATHUTHBIX BOJIH. B3auMHasi OpUCHTANUs BEKTOPOB B 3JIEKTPOMATHUTHOI BOJIHE.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, [IPEJIOMIICHHE, OIS PU3aL¥s, HHTephepeHIHs U JU(PaKIis.

IlIxana 31eKTPOMarHUTHBIX BOJH. [IpHMEHEeHNE 2IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IpuHLUIIBL pauoCBA3U U TeNeBUACHUS. Pajuonokanys.

DIIeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEH cpesbl.

TexHHYECKHE YCTPOMCTBA M NMPAaKTUUSCKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, pajap, paAuoNpHEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus,
YJIbTPa3ByKOBasl IMArHOCTHKA B TEXHUKE U MEIMIMHE.

Jemoncmpayuu.

O6pa3oBaHue U PacIPOCTPAHEHUE TONEPEUHBIX U HPOLOIBHBIX BOJH.

Koe6momeecs Teno Kak HCTOYHHK 3ByKa.

3aBUCHMOCTb JIJIMHBI BOJIHEI OT YaCTOTHI KOJIEOaHHH.

Habmonenne oTpaxkeHus ¥ IPETOMICHHS MEXaHHYECKHUX BOJIH.

Ha6monenne nHTephEepeHuy U A1 HPaKIMU MEXaHHIECKUX BOJIH.

AKyCTHYECKHH pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

Habmronenne cBS3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTY/JOI M YacTOTOIl KoJIeOaHuil.

VccnenoBaHue CBOWCTB JICKTPOMATHUTHBIX BOJIH: OTPaXKEHHUE, PEIOMIICHHE, ONIpH3alus, Tudpakuus, HHTeppepeHIns.

OO6Hapy)xeHne HHPPAKPaCHOTo U YILTPA(PUONETOBOr0 H3IIyICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie papomul, npaKmMuKym.

N3yueHne napamMeTpoB 3BYKOBOH BOJIHBI.

I/ISy‘{CHHC pacnpocTpaHCHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

IIpsmonuHeitHOE pacpocTpaHEeHHe CBETa B OHOPOHOI cpene. JIyd cBeTta. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKoHbI OTpaxkeHus ceta. [TocTpoenne nzoOpaxeHuit B rutockom 3epkaie. Chepuueckue 3epkana.

IIpenomiienne cBeTa. 3aKOHBI NMPENOMIICHHS CBeTa. AOCOIOTHBIA MOKa3aTeNb NperomieHus. OTHOCUTENbHBIH IMoOKa3aTenb mpernomieHus. [1ocTosH cTBO
YacTOThI CBETA U COOTHOLIECHUE JAJIMH BOJIH MIPU NEPEX0i€ MOHOXPOMATHUECKOr0 CBETa Yepe3 IPaHully pasjelia AByX ONTHYECKUX CPel.

Xon nyueii B mpusme. ucnepceus ceera. CioxHblid coctas 6enoro csera. LBer.

TTonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yro NOJHOr0 BHYTPEHHETO OTPakKCHUSI.

Cobuparomue u pacceuBaroniue JUH3b. ToHkas nuH3a. DOKYCHOE PACCTOSHUE M ONTHYECKAas CHJIA TOHKOH JMH3BI. 3aBHCHMOCTH (DOKYCHOTO PacCTOSHHS
TOHKOM c(hepuuecKoil TMH3bI OT €€ TeOMETPUH M OTHOCHTEIBHOI0 OKa3aTe sl MPEeTOMIICHUS.

®opMyiia TOHKOH JIMH3BI. YBEIMUYECHUE, TABAEMOE JTUH3O0M.

Xopx yya, IPOIIEAIIEro JUH3Y IO/ IPOM3BOIBHBIM YIJIOM K €€ IIaBHOM onTHuecKoi ocu. ITocTpoeHune n300pakeHUi TOYKH U OTPe3Ka NPSMON B COOMPAIOIINX
U PAaCcCENBAIOIIMX JIMH3AX U UX CHCTEMaX.
Onrtuueckue npubopsl. Pa3pemnratommas ciocoOHOCTh. ['1a3 Kak onTHYecKas cucTema.

IIpenens! NPUMEHUMOCTH T€OMETPUYECKOI ONTHKH.

Bomnoas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS HAOMIOACHUS] MAKCUMyMOB U MUHUMYMOB B HHTeP(EpEHIMOHHON KapTHHE OT
JIBYX KOT'€pPEHTHBIX HCTOYHUKOB. [IpHMephI K1acCHIECKHX HHTEP(HEPEHIINOHHBIX CXEM.

Judpakius ceera. JudpakipoHHas pemérka. Y ciIoBue HaOMOIEHUS INIABHBIX MAKCHMYMOB IIPH MaJe€HHM MOHOXPOMATHYECKOrO CBETa Ha AU(PPAKIHOHHYIO
peérKy.

Ilonspuszanus ceera.

TexHnYeckue yCTPOHCTBA M TEXHOIOIMYECKHE IMPOIECCHl: OUKH, TyIa, HepucKo, GoToanmapar, MUKPOCKOI, TPOCKIMOHHBIH almapat, IPOCBETICHUE ONTHKH,
BOJIOKOHHASI OI'TUKA, U (DPAKIOHHAS PEIIETKA.

Memoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBaHne IpeIOMIICHHS CBETA.

Habmonenue MoIHOro BHYTPEHHEro OTpakeHus. Mozenb CBeTOBOIA.

HccnenoBaHue X01a CBETOBBIX ITyYKOB Yepe3 IIOCKOHNApalUIeNbHYIO IUNIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB U300 paskeHHH B IMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOMa.

Hab6monenne narepdepeHun cpera.

Hab6roieHne 1IBETOB TOHKHMX IIIIEHOK.

Hab6monenne nudpakium cBera.

W3ydeHne qudpakiyOHHONW PEmETKH.

Habmoznenne n1udpaknuOHHOTO CIEKTpa.

Habmonenue AucIepcHu CBETa.

Habmonenue momsipu3aniy cBeTa.

ITpumeHeHre TONAPONIOB AT U3yICHHS MEXaHHIECKUX HAIlPSUKSHHH.

Yuenuueckuii sxcnepu. pamop P bl, RPAKMUKYM.

V3Mepenne moKa3aTems IPeIOMIICHHS CTEKIa.

HccnenoBaHue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS OT BelecTBa (Ha IpUMepe KUAKUX JIHH3).
HW3mepenne GOKyCHOr0 pacCTOSHHS pPacCEHBAIONINX JIMH3.

IMomy4denue n300paXkeHUs B CHCTEME U3 IIOCKOT0 3epKaja U JIMH3bL

IMomyaenue n300paxxeHUsI B CHCTEME U3 IBYX JIHH3.

KoHcTpynpoBaHHe TeIeCKOMHIECKUX CHCTEM.

Habmonenue nudpakuuy, nHTepdEpeHINH U OIIPU3ALUN CBETa.

V3ydeHne monspH3aluy CBETa, OTPAXKEHHOTO OT IIOBEPXHOCTH AUDICKTPUKA.

H3yuenne nHTeppepeHIINH JIa3epPHOT0 H3TyICHHS Ha ABYX IIENAX.




Habmoznenue nucnepcuu.

Habmoznenue u ucciuenoBaHyue AU(GPaKIHOHHOTO CIIEKTpa.

Vi3mepeHue IIIMHBI CBETOBOW BOJIHEL

IMonmy4denue creKkTpa H3IIyIeHHS CBETOANOAA IIPH IIOMOIIY AU(DPAKIMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI CIeNHAJILHOI TEOPUH OTHOCHTEJILHOCTH.

I'paHUIIBI IPIMEHUMOCTH KJIaCCHYCCKOH MeXaHUKH. ITocTynaTs! criennanbHoOi TeOPUH OTHOCUTEIBHOCTH.

ITpoctpancTBeHHO-BpeMeHHON nHTepBal. [IpeobpasoBanus Jloperna. YcnoBue NpHInHHOCTH. OTHOCHTEIBHOCTD OJHOBPEMEHHOCTH. 3aMeIJICHHEe BPEMEHU U
COKpAIleHUE JUTHHBL.

DOHeprust ¥ UMITYJIbC PEIITUBHCTCKOM YaCTUIIBL.

CBs13b MacChl ¢ SHEprueil ¥ HMITYJILCOM PEITUBHCTCKOM YaCTUIIBL. DHEPrUsl OKOSL.

TexHHYECKUE YCTPOICTBA M TEXHOJIOTHYECKUE IIPOLIECChI: CIIy THHKOBBIC IPUEMHHKH, YCKOPHTEIN 3aPSDKCHHBIX YaCTHI.

V4eHH4ecKUi KCIEePUMEHT, Ja00paTOPHbIE PAOOTHI, IPAKTUKYM.

OmnpeneneHue UMITYJIbca U S9HEPTHU PEITUBUCTCKUX YacTull (110 GpotorpadusM TPEKOB 3apsHKCHHBIX YaCTHI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢usnka.

Tema 1. KopnycKynsapHno-6011oeoi oyanusm.

PaBHOBECHOE TEIUIOBOE U3ITyYeHNE (M3JIydeHNe aOCOMIOTHO YEPHOro Tena). 3akoH cMenieHns Buna. I'unoresa Ilnanka o kBaHTax.

DOTOHBI. DHEPrUs U UMITYJIBC (HOTOHA.

Dotoapdpexr. Onbitel A. I'. CroneroBa. 3akousl horodddekra. YpasHenue DiiHureitna s Gporoaddekra. «Kpacnas rpanunay» porodddexra.

JlaBnieHue cBeTa (B 4aCTHOCTH, JaBJICHHE CBETA Ha a0COIFOTHO TOTJIONIAIOIIYI0 M aDCOTIOTHO OTPaXxarolyto moBepxHocts). OnbiTel I1. H. JleGeneBa.

BonnoBbie cBoiictBa wactui. Bomubl ne Bpoiins. dnuHa BosiHbl ne Bpoiinst u pa3Mepbl 00JacTH JIOKaJIU3alMK JIBUKYILEiHcs yactuipl. KopmyckynsipHo-
BOJIHOBO# Jyayn3M. Jludpakuust 3IeKTPOHOB Ha KPUCTAILIAX.

Crennduka n3Mepenuii B Mukpomupe. CooTHOmEHHs HeonpenenéHuocTeil [eiizentepra.

TexHHYECKHE YCTPOICTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIIEKTPOMETp, (POTOIIEMEHT, (HOTOAATIHNK, TYHHEIbHBIH MUKPOCKOII, COTHEYHasl 6aTapesi, CBETOANOA.

Jemoncmpayuu.

DoTo3h(heKT Ha YCTAaHOBKE C LIMHKOBOM MIACTHHOM.

VccenenoBaHue 3ak0HOB BHeNHEro $hotodpdexra.

HccnenoBanue 3aBUCMMOCTH COMPOTHUBIIEHHS TOJYPOBOJJHUKOB OT OCBEIIEHHOCTH.

Caeronuon.

Conneunas 6atapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie papomul, npaKmMuKym.

HccnenoBanue goropesucropa.

N3mepenune moctosiHHOM [1nanka Ha ocHOBe HccaenoBanus hoToddpdekxra.

HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA YEPE3 CBETOAM O OT HANPSIKEHUSL.

Tema 2. Duzuxa amoma.

OnBbITHI 110 UCCIIEA0BAHUIO CTPOSHUS aToMa. [TnanerapHas moaens atoma Pesepdopna.

Tocrynatsl bopa. M3ny4yenue u noriomieHue GOTOHOB MPH MEPEX0/ie aTOMa C OJHOI0 YPOBHS SHEPIHHU HA JPYTrOM.

Buasl ciektpoB. CrieKTp ypoBHEH SHEPruy aTroMa BOJOpoJa.

CroHTaHHOE U BEIHYXJIEHHOE H3/TydeHue ceta. Jlasep.

TexHnveckue ycTpoiCcTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: CIIEKTPaIbHBIN aHaIu3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBIH KOMITBIOTED.

Memoncmpayuu.

Mopnens onsita Pesepdopaa.

Hab6monenne muHeH4aThIX CEKTPOB.

YcTpoiicTBo U AelicTBHE CUETYNKA MOHU3HPYIOIUX YaCTHIL.

OmnpeneneHne ATUHEI BOIHBI 1a3¢PHOT0 H3TydCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie papomul, npaKmMuKym.

HabGmonenne MHEHYaToro cnekrpa.

HccnenoBaHue CeKTpa pa3peKEeHHOr0 aTOMapHOT0 BOAOPOA H H3MEepeHHe MOCTOsHHOM Punbepra.

Tema 3. Duzuxka amomnozo A0pa u I1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens sapa Ieitsen6epra—lBanenko. 3apsn sapa. Maccooe yucio sapa. M3oromnst.

PagmoakTuBHOCTB. Anba-pacnaa. DIEKTPOHHbIA 1 O3UTPOHHBIN Oera-pacnan. [[aMmma-u3nyueHue.

3aKkoH paJMOaKTUBHOTrO pacmana. PaamoakTuBHbIe M30TOHmBI B mpupoje. CBOHCTBA MOHM3HDYIOIIEro H3TydeHHs. BiusHue paaloakTUBHOCTH Ha JKHBBIC
opranu3mbl. EcrecTBeHHbIN (OH U3mydeHus. J1o3uMeTpus.

DHeprus cBA3M HyKJIOHOB B sape. SnepHble cuibl. JledekT Macchl sapa.

Snepusle peaknun. JleneHue u cuHTe3 saep. SmepHble peakTopbl. [IpoOaeMbl ympaBiIsieMOro TEPMOSAEPHOTO CHHTE3a. DKOIOTMYECKHE ACIEKThl PAa3BHUTHS
SIIEPHON PHEPreTUKHU.

MeTopl perucTpayy U HCCIeI0BAHHS YIEMEHTaPHbIX YaCTHII.

®DyHIaMeHTanbHbIe B3auMoeiicTBHsA. bapuonsl, Me30HbI U JienToHbl. [IpencraBienne o CtanaapTHoi Mozxenu. KBapk -IiitooHHAas MOAETb aJpOHOB.

Oduznka 3a npeaenamu CranaaptHoid Monenu. TéMHas MaTepus U TEMHAs YHEPIUsl.

EnuncTrBO Qusnueckoi KapTUHBI MUpa.

TexHuuecKne YCTPOMCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: JO3UMETpP, Kamepa BHIIbCOHa, SICpHBIH PeakTop, TEPMOSJEPHBIH peakTop, aToMHas OomOa,
MAarHUTHO-PE30HAHCHAs! TOMOTpadus.

Yuenuueckuii sxcnepu. pamop P bl, RPAKMUKYM.

HccnenoBanue TpEKoOB 4acTuIl (110 TOTOBBIM (hOTOTrpadusim).

HccnenoBaHue paioakTUBHOIO (JOHA C HCIIOIb30BAaHHEM TO3HMETPa.

V3ydenne morionieHns 6eTa-4acTUIl aTIOMHHHEM.

Pa3nen 8. DjieMeHTHI aCTPOHOMMM U ACTPOPU3UKH.

Otanbl pa3BUTHA acTPOHOMHHM. [IpukiagHOoe M MHPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMHUH. [IpHMEHMMOCTh 3aKOHOB (PU3HKU UL OOBSCHEHHUS IIPUPOIBI
KOCMHYECKHX 00BEKTOB.

MeTobl aCTpOHOMHYECKHX HccaenoBaHuil. CoBpeMEHHbIE ONTHIECKUE TEECKOIIb], PaIHOTENIeCKOIB], BHEATMOC(EpHAst aCTPOHOMIS.

Bun 38é3nHo0ro Heba. Co3Be3us, SpKue 3BE3BL, INIAHETH, HX BHAUMOE JIBIDKECHHE.

Comnnednas cucrema.

Comnnne. ConHeuHast akTUBHOCTb. Vcrounnk sHepruu CoJHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(marpaMma «CIEKTPalbHEI KIACC — CBETHMOCTBY». 3BE3MIBI TIaBHOM I1OCIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTbEY» JUIS 3BE3]] TJIABHOM MOCIEN0BaTeNIbHOCTH. BHyTpeHHEe cTpoeHue 38€31. CoBpeMeHHbIe MPEeCTaBICHUs O IPOHCXOXKICHHN U 3Bonionuyu ConHIa U 3BE3N.
JTansl JKU3HU 3BE3I.




Muteunsiii [Tyt — nHama Ianaktuka. ITonoxxenue n nmwkenne Connua B [Namakrtuke. Tumsl ramaktuk. PaguoranakTuku m kBa3apbl. UEpHBIE IBIPHI B siApax
raJIaKTHK.

Bcenennast. Pacimmpenne Beenennoil. 3akon Xa06ma. Pa36beranne ranakruk. Teopust bonbioro B3psiBa. PenmkToBoe H3mydeHue.

MacmtabHasi cTpykTypa Beenennoil. MeraraiakTika.

HepeuiéHubie npobieMbl aCTPOHOMHH.

Yuenuueckue nabniooenus.

Hab6:monenus 38€314H0r0 Heba HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBFOTEPHBIX MPHIIOKEHUHN JUIs ONPEICIICHHS TOJI0KEHHS HEOSCHBIX 00 bEKTOB Ha
KOHKPETHYIO J1IaTy: OCHOBHBIE co3Be3usi CEeBEpHOro MOJIyIIapHs U sIpKUE 3BE3/bI.

Hab6umonenus B teneckor JIyHbl, IIIAHET, TYMAHHOCTEH U 3BE3JHBIX CKOIUICHHM.

PDu3n4ecKuil NPAKTHKYM.

Crioco0Obl u3MepeHust PU3MYSCKUX BEJMYMH C MCIOJIb30BAHHEM aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIBHBIX PUOOPOB U KO MITBIOTEPHBIX JTAaTYUKOBBIX CHCTEM.
AOGCOIIOTHBIC U OTHOCUTEIBHBIE OIPEUIHOCTH U3MEpeHHH (pusrueckux BearyrH. OLEeHKa IpaHHMI] MOrPEIIHOCTEH.

IIpoBesieHre KOCBEHHBIX U3MEPEHUIT, NCCIICOBAHUI 3aBUCHUMOCTEH (DU3UUECKUX BEIMYHH, TPOBEPKA MPEIOKEHHBIX IHITOTE3 (BBIOOP U3 paboT, ONMUCAHHBIX B
TEMaTHYECKHX pa3jiesiax «YUeHHYESCKHid IKCIICPUMEHT, J1abopaTopHbIe pabOThI, IPAKTUKYM).

O0o0ma1nee NOBTOPEHUE.

O06001IeHHE U CHCTeMaTH3alMs COIEPKaHUs pa3/ielioB Kypca «MexaHukay, « MosekysipHas pU3uKa U TepMOANHAMUKAY, «DJIEKTpoAruHaAMUKay, «K onebanus u
BOJIHBI», «OCHOBBI CIICIIHAJILHOM TEOPHU OTHOCUTENBLHOCTHY, «KBaHTOBas (pr3nKa», «DJIEMEHTHI ACTPOHOMUH U aCTPODH3UKN .

Ponb (pM3MKKM M ACTPOHOMHH B IKOHOMHYECKOM, TEXHOJIOIMYECKOM, COLMAIbHON M ITHYECKOW cdepax HesTeNbHOCTH YeIOBEKa, POJib U MECTO (H3HUKU H
aCTPOHOMHH B COBPEMEHHOH Hay4YHOW KapTHHE MHpa, 3HAUCHHE OIMCATEIbHOM, CHCTEMaTH3UPYIOLICH, OOBSICHUTEIBHOW U MPOrHOCTHYECKOM (YHKIHUHM (PU3HUECKOi
TEOpUH, poJib (PU3MUECKOl Teopur B (HOPMHUPOBAHUM MPEICTABIICHHUI O (DU3HUECKON KapTHHE MHpPa, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM pPSIIy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX TPE/ICTABICHUN O IIPHPOJIE.

Me:xknpeMeTHbIE CBSI3U.

W3zydenne kypca (usuku yriay6iaéHHOro ypoBHs B 11 kiiacce ocymiecTBiasieTcss ¢ y4EToM COJEPKATEIbHBIX MEKIPEIMETHBIX CBA3€H C KypCaMH MaTeMaTHKH,
OGHOJIOr Y, XUMHUH, Te0rpa(uu U TEXHOJIOTHH.

Mesicnpeomemusle NOHAMUSA, C6A3AHHbIE C UZYYEHUEM MEN 0006 HAYYHO20 NO3HAHUA: SBIICHWE, HAYYHBIH (aKT, rHmoTe3a, pusnvecKkas BEJUYUHA, 3aKOH,
Teopus, HaOJIFOICHHE, SKCIICPUMEHT, MOJICIIMPOBAaHKE, MOJIEIb, H3MEPEHHE, TIOrPEIIHOCTH H3MEPEHH, H3MEPUTEbHbIE TPUOOPHI, LK (poBast 1ad opaTopus.

Mamemamuxka: pelieHHe CUCTEMbl ypaBHEHHH. TpHUroHoOMeTpuueckue (GYHKIHH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTE€HC, OCHOBHOE TPHI'OHOMETPHUYECKOE
TOX/1€CTBO. BeKTOphl M MX HpPOEKLHM Ha OCH KOOPJMHAT, CIIOKEHHE BEKTOpoB. IIpomsBomHble 3eMeHTapHbIX (yHkiuid. [IpusHakn mogo0usl TPEyronbHUKOB,
ompeieneHune MIONaaN IOCKUX GUryp u oobéma Tei.

Buonozua: >nexTpuueckue SBICHUS B JKUBOW IpUpOJe, KoiedaTenbHble JBW)KEHUS B JKMBOW IIPUPOJIE, SKOJIOIMYECKHE DHCKH IIPU IPOU3BOJICTBE
UIEKTPO3HEPTUH, TEKTPOMATHUTHOE 3arpA3HEHNE OKPYKAIOILEH Cpe/ibl, yIbTPa3BYKOBask JMArHOCTHKA B MEJUIIMHE, ONTUYECKHE SBJICHUS B )KUBOH MpUpoOE.

Xumus: CTPOGHUE aTOMOB M MOJEKYJ, KPUCTAJUIMUECKass CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJbH blit
aHan3.

TI'eozpaghus: maruuTHBIE TOJIOCA 3EMIIH, 3aJI©KH MAarHUTHBIX pya, pOoTOChEMKA 3eMHOM MOBEPXHOCTH, ceificMorpad.

Texnonozusa: NpUMEHEHHE MOCTOSIHHBIX MAarHUTOB, JIEKTPOMATHUTOB, 3JIEKTPOJABHUraTeNb SIKoOH, reHepaTop NEPEeMEHHOr0 TOKA, MHIAYKIMOHHAS 11€4b, JIUH MU
IEKTPOIEPEaay, EKTPOABUTaTEb, pajap, PaaAnONpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub, ynbTpa3ByKoBas JMArHOCTHKA B TEXHHMKE, MPOCKIHMOHHBIN
anmapat, BOJIOKOHHas ONTHKA, CONHEYHas OaTapes, CllyTHUKOBbIE IPUEMHUKH, I€PHAS SHEPreTHKA U SKOJIOTMYECKHE ACHIEKThI €€ pa3BUTHSL.

ITJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA ITPOTPAMMBI IIO0 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS ydueOHOro mpeamera «PDu3nka» HODKHBI OTpakaTh TOTOBHOCTh U CHOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS
c(OpPMHUPOBAHHOIN BHYTPECHHEH MO3MLUEH JMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUil, MO3UTUBHBIX BHYTPEHHHUX YOCKICHHUH, COOTBETCTBYIOLIMX TPAJAUIIMOHHBIM
LEHHOCTSAM POCCHHCKOr0 OOIIECTBa, PACIIMPEHUE XXKU3HEHHOTO OINBITA M ONBITAa ACITEIBHOCTH B IPOIECCE Peald3allid OCHOBHBIX HAIPaBICHUI BOCHHUTATEIBHOU
JIeATEIbHOCTH, B TOM YHCJIE B YACTU:

rpakIaHCKOI0 BOCIIHTAHUS:

. copMHPOBAHHOCTH IPAXKIAHCKON MOZHIIUK 00Yy4arOMIErocs Kak akTHBHOTO M OTBETCTBEHHOTO YJICHA POCCHICKOTO 00I1ecTBa;

. MIPHHSATHE TPaJHIIHOHHBIX 00IIEYEeTOBEUECKIX I'YMAaHUCTHIECKUX U IEMOKPATHUECKHX IIEHHOCTEH;

. TOTOBHOCTh BECTU COBMECTHYIO JI€ATeIbHOCTh B HHTEpEcaX IPakJaHCKOro OOIIeCTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aLHN;

e  yMeHHeE B3aUMOJCHCTBOBATH C COLUANBHBIME HHCTHTYTAMU B COOTBETCTBHU C HX (yHKIUSIMH H Ha3HAUCHHEM;

. TOTOBHOCTh K TYMaHHUTApHOM U BOJOHTEPCKOM 1EATEIbHOCTH.

NATPHOTHYECKOT0 BOCITUTAHMS:
. c(hOpPMHPOBAHHOCTH POCCHUCKOI I'PaXKJaHCKOW MICHTUYHOCTH, TATPUOTU3MA;
. LEHHOCTHOE OTHOIIEHHE K TOCYyAapPCTBEHHBIM CHMBOJIAM, JOCTIKEHHAM POCCHHCKUX YUCHBIX B 00/1aCTH (PU3HKU U TEXHHKE.
JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
. cOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, THYECKOTO TIOBEICHUS;
. CIIOCOOHOCTh OLIEHUBATH CHTYALHIO U IPUHUMATH OCO3HAHHBIE PEIICHHs, OPUEHTHPYSICh HA MOPAIbHO -HPABCTBEHHBIC HOPMBI H LIEHHOCTH, B TOM YHCIIE B
JIeATENbHOCTU YIEHOTO;
. 0CO3HAHHE JITYHOT0 BKJIa/la B IOCTPOCHHE yCTOHIHBOTO OYIyIIero.
3CTETHY€CKOr0 BOCIIMTAHUS:
. 9CTETHYECKOE OTHOIIECHNE K MUPY, BKIIIOYast 3CTETHKY HaAyIHOTO TBOPUECTBA, IPUCYIIEro GU3HIECKOH HayKe.
TPYA0BOr0 BOCIIUTAHHS:
. HHTEepeC K pa3iuIHbIM cdepaM TpodecCHOHANBHON AESTEIbHOCTH, B TOM YHCIIE CBS3aHHBIM C (DM3UKOH M TEXHHKOH, yMEHHE COBEPHIATh OCO3HAHHBIH
BBIOOp OymymIell mpodecchr U pealH30BEIBAaTh COOCTBEHHBIE JKH3HEHHBIE [LIAHb;
. TOTOBHOCTb H CIIOCOOHOCTH K 00pa30BaHUIO H CaMOOOPa30BaHHIO B 00/1aCTH (PU3UKU Ha IIPOTSHKEHUH BCEH KU3HH.
IKO0JIOTHY€CKOr0 BOCIHTAHHS:

. cOpMHPOBAHHOCTH YKOIOTHIECKON KyJIbTYPBI, OCO3HAHKE II00aIbHOI0 XapaKTepa SKOJIOTHIECKHX IIPOOIIeM;

. IUIAHUPOBAHUE U OCYIIECTBIICHUE ISHCTBHI B OKpY)KaIOIIeH cpesie Ha OCHOBE 3HAHMS I[efell yCTOHYMBOrO pa3BUTHS YEIOBEUECTBA;

®  pacHIpeHHe OIbITa JeATEIbHOCTU YKOJOTHYECKOIl HAIPaBICHHOCTH Ha OCHOBE HMEIOIIXCS 3HAHUH 10 (pU3HKe.

IeHHOCTH HAYYHOT'0 MO3HAHUA:
. cOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HIECKOH HAYKH;



OCO3HaHUEC NEHHOCTHU Haquoﬁ JAEATEIBHOCTH, TOTOBHOCTD B ITPOLECCE NU3YUCHUSA (1)H3I/IKI/I OCYHIECTBJIATH IPOEKTHYIO U UCCIIEAOBATECIIbCKYIO NEATECIIBHOCTD
UHAWUBUAYAJIbHO U B T'PYIIIIEC.

METANIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTeabHbIe YHHBEPCATbHbIE YUeOHbIE 1eHCTBHSA
ba3oBble Jlormyeckne AedcTBU:

CaMOCTOSTEJILHO (POPMYITNPOBATE U aKTyaIH3UPOBATh IIPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OIPEENATh LENH AEITENbHOCTH, 3a1aBaTh IapAMETPbl U KPUTEPUH UX JOCTHKECHHUS;

BBISIBIIITH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMATPUBACMBIX (DH3HYECKHX SBIICHHUSX;

pa3pabaThIBaTh IJIaH PELIEHUs IPOOIEMBI C YIE€TOM aHAIM3a HMEIOIIHXCSl MaTepUaIbHbIX M HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B [IEATEIIbHOCTb, OLIEHHBATh COOTBETCTBUE PE3YJILTATOB LIEJISM, OLEHHBATH PUCKH IIOCIIECTBUIH A€ TEIbHOCTH;
KOOPJMHHUPOBATh U BEHIIOJIHATH PAOOTY B YCIOBUSIX PEasbHOr0, BAPTYAIbHOIO M KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

Pa3BUBATh KPEaTHBHOE MBILIJIEHUE IIPH PELIEHUHU XKU3HEHHBIX IIPOOIIEM.

ba3oBble ucciaenoBaTeJbCKie TeCTBHSA:

BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU HOHSATHAMHI U METOAAMH (pU3NUECKON HAyKH;

BJIAJICTh HABBIKAMU Y4eOHO-MCCIIENOBATEIbCKOH M IIPOEKTHOH NEATEIBHOCTH B 00JIaCTH (QH3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIbHOMY
HIOMCKY METOJI0B PElIeHHs 3a/1a4 (pPU3NUECKOro COAECPKaHMs, IPUMEHEHUIO PA3IMYHBIX METO/IOB HO3HAHHS;

BJIAJIETh BUJIAMHU JICSATEILHOCTH 10 TTOTYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH, NPEOoOPa30BaHUIO M IIPUMEHEHHIO B PA3IMYHBIX y4eOHBIX CHTYAIIHsAX,
B TOM YHCJIE PN CO3J[aHUH YUEOHBIX TPOEKTOB B 001acTn (GU3NKY;

BBIABJIATh NPUYMHHO-CIIEICTBEHHBIE CBA3M U aKTyaJM3MPOBATh 3a/1ady, BLIABMIATh THIOTE3y €€ PEIICHUs, HAXOAUTh apryMEHThl JUIi JI0Ka3aTelbCTBa
CBOMX YTBEp:K/I€HUH, 3a71aBaTh IapaMeTPhl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh ITI0JIyYEHHbIE B XOJE PELICHUS 3a1a4d Pe3yJIbTaThl, KPUTHUECKH OLEHUBATH UX JOCTOBEPHOCTh, NPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCJIOBHSX;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIE 3a/[a4M B 00PA30BATENIbHON JEATEILHOCTH, B TOM YHCIIE IPH H3Y4eHUH (QU3NKH;

JIaBaTh OL[EHKY HOBBIM CHTYAIIMSM, OLICHUBAT MPHOOPETEHHEI OIBIT;

YMETh NEPEHOCHTh 3HAHMS MO (U3HKE B MIPAKTUUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

YMEThb HHTETPUPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIZIBUI'aTh HOBBIE UJIEM, ITPEAJIAraTh OPUTMHANIBHbIE MTOJXO/bl U PEILECHHS;

CTaBUTH l'lpO6J'[eMbI U 3a1a494, JOIMYCKAIOIUE aJIbTCPHATUBHBIC PECIICHUA.

PaGora c unpopmanmeii:

BJIaZICTh HAaBbIKAMHU nonyqul/m HH(pOpMauHPl (I)I/ISVI‘JCCKOFO CO)lep)KaHl/lﬂ U3 UCTOYHUKOB pa3HI>IX THUIIOB, CAMOCTOATECIIBHO OCyLL[CCTBJ'IS{Tb ITOXCK, aHaJIn3,
CHCTEMATH3AIUIO U HHTEPIPETAIHIO HHPOPMAIUK PA3TMYHbBIX BUIOB M ()OPM MPEICTABICHHUS;

OLICHHMBATh JJOCTOBEPHOCTh HH(OPMALINHL;

UCIIOJIb30BATh CPEACTBA MH()OPMALHOHHBIX H KOMMYHHKAI[MOHHBIX TEXHOIOTUH B PCIICHUH KOTHH THBHBIX, KOMMYHHUKATHBHBIX M OPraHM3allMOHHbBIX 3324
¢ cobmoaeHueM TpeOOBaHMI SPrOHOMHKH, TEXHHKH OC30MaCHOCTH, THIHMEHBI, PECypcOCOEPEeXEeHHs, MPABOBBIX M 3THYCCKHX HOPM, HOPM
HH(OPMAIIMOHHOH O€30MaCHOCTH;

€03/1aBaTh TEKCThI (PH3UUECKOr0 COACPKAHUS B Pa3IHYHBIX (hopMaTax ¢ y4ETOM HazHAUCHUS HH(POPMALINK U LIEJICBOH ayAUTOPHH, BEIOHPAsk ONTHMAIIbHYIO
(hopMy IIpeCTABICHHS U BU3yalIM3alUH.

KOMMyHHKaTﬂBHLle YHUBEpPCAJIbHbIC y'-leﬁﬂble JAelCTBHA:

OCYILECTBIIATH OOIIEHHE HA yPOKaX (PU3HKU U BO BHE-yPOUHOH IEATEIbHOCTH;

pacro3HaBaTh MPENOCHUIKH KOH(GIMKTHBIX CUTyalluil 1 cMsryaTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTHYHO U3JIATraTh CBOIO TOUKY 3PEHHS C HCIOIB30BAHUEM S3BIKOBBIX CPEICTB;

MOHUMATh U UCIIONB30BATh IPEUMYIIECTBA KOMAHIHOH  HHIMBUIYaIbHON paboThI;

BBIOUPATH TEMATUKY U METOIbI COBMECTHBIX JCHCTBHII C y4ETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH KaXkK[0T0 UjIeHa KOJUICKTHBA;

IOPHHUMATh II€M COBMECTHOW JeATeIbHOCTH, OPraHH30BBIBATh M KOOPAMHUPOBATH NEHCTBUS IO €€ MOCTIKEHUIO: COCTABIATH IJIAH JAEHCTBUIA,
pacmpesessTh Pou ¢ y4€TOM MHEHHH YJYaCTHHKOB, 00CYKIAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHHBATh KaUECTBO CBOETO BKJIAJa M KAXJOT0 y4aCTHHKA KOMAaHABI B OOLIMII pe3yIbTaT 0 pa3paboTaHHBIM KPUTEPHSIM;

IIPEaJIaraTh HOBbIE IPOEKTHI, OLICHUBATH HICH C MO3ULIUK HOBH3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOH 3HAUNMOCTH;

OCYILECTBIIATH IIO3UTUBHOE CTPATETNUECKOE MOBECHHE B PA3IMYHBIX CHUTYaLUAX, IPOSBIATE TBOPYECTBO H BOOOPa’KEHHE, OBITh HHHIIHATUBHBIM.

PerynsiTuBHBbIE YHUBepcalbHble yueOHbIe 1elicTBU
Camoopranu3anus:

CaMOCTOSITENIBHO OCYIIECTBILATh IIO3HABATEIBHYIO NEATEIPHOCTh B 00NACTH (U3HKU M ACTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBHTh U (OPMYITHPOBATH
CcOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIBHO COCTABILATh IIJIAH DEIICHUs PAcUYCTHBIX M KadeCTBEHHBIX 3alad, IUIAH BBIIOJIHEHHS MPAKTHYECKOH pabOTHI ¢ y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPEAIIOYTCHUIA;

JIaBaTh OL[EHKY HOBBIM CHTYAIHsM;

PAcIIMpPATH PaMKH y4eOHOTr0 IpeIMeTa Ha OCHOBE JIMYHBIX NIPEIIIOYTEHUI;

Jle7aTh OCO3HAHHBIA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MIPHOOPETEHHBII OIBIT;

€r1oco0CcTBOBaTH GOPMHUPOBAHUIO H IPOSBICHUIO 3PYIHIIHU B 00/1aCTH (PU3HKH, IOCTOSHHO ITOBBIMIATH CBOH 00pa30BaTeNbHBIA H KYIbTYPHBIH YPOBEHB.

CaMOKOHTpOJ’lb, IMOIMOHAIbHbII HHTEJIEKT:

JIaBaTh OL[EHKY HOBBIM CHTYAIHSM, BHOCUTH KOPPEKTHBEI B ISTEbHOCTD, OLICHUBATH COOTBETCTBHE PE3yIbTATOB LETIIM;

BJIa/IeTh HABBIKAMH IT03HABATEIbHON pe(IeKCHU KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBUH H MBICIHTENHBIX IPOLECCOB, UX PE3yIbTaTOB H OCHOBAHUIT;
HCIOJIb30BaTh MPUEMBI pedIIeKCHHU ISl OLIEHKU CHTYalllH, BEIOOpPA BEPHOTO PEIICHUS;

YMeTh OIL[€HHBATh PHCKH H CBOEBPEMEHHO IIPUHUMATD PELICHNUS 10 UX CHIKEHHIO;

[IPHHIMATh MOTHBBI M apI'yMEHTHI IPYTUX IPH aHAIM3€e Pe3yIbTaTOB AESTeIbHOCTH;

IIPHHUMATH ce0sl, IOHUMAasi CBOU HEJOCTATKH H JOCTOHHCTBA;

IIPHHIMATh MOTHBBI H apI'yMEHTHI IPYTHX IIPH aHaIU3€ Pe3yJIbTaToB JeTeIbHOCTH;

[IPH3HABATH CBOE IIPAaBO U NIPABO APYTUX HA OIIHMOKU.

B TIponecce JOCTHIKECHUS JIMTHOCTHBIX PE3YIIBTAaTOB OCBOCHHUS IIPOTrPaMMBI 11O q)MSPIKe JUISL YPOBHS CPEAHETO O6I_LIBI‘O 06pa30BaHH5{ y 06yqa}0umxc;[ COBEPUICHCTBYETCA
3M0].IPIOHHJ'II)HLIﬁ WHTECIJICKT, npennonara}omnl‘z’[ Cq]OpMI/IPOBaHHOCTLZ

CaMOCO3HAHHsI, BKIFOYAIOIIEr0 CIIOCOOHOCTh IIOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHHE, BUICTh HAIPABICHHUS PA3BUTHS COOCTBEHHOH 3MOILMOHAIBHOIM
cdepbl, ObITh YBEPEHHBIM B ce0e;



e CaMOpEryJHPOBaHHUS, BKIIOYAIONIEr0 CAMOKOHTDONb, yMEHHE IPHHHMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIOCOOHOCTb aIalTHPOBATHCS K
9MOIMOHATIBEHEIM H3MEHEHHUSM U IIPOSBIISATE THOKOCTD, OBITH OTKPBITEIM HOBOMY;

e  BHYyTpeHHeil MOTUBAIMH, BKIIIOYAIONIEH CTpeMIICHHE K JOCTHIKEHHIO e U YCIeXy, OITUMU3M, HHUIIMATHBHOCTD, YMEHUE CHCTBOBATh, HCXOS U3 CBOMX
BO3MOXKHOCTEH;

e  OMIIaTHH, BKIIOYAIONIEH CIOCOOHOCTH ITOHMMATh 3MOLMOHAIBEHOE COCTOSHHE NPYTUX, YYUTBHIBATH €r0 IPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEXKUBAHHIO;

®  COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaHBATh OTHOLIEGHUS C JIPYTUMHU JIOJBMH, 3a00THTBCS, IPOSBIATH HHTEPEC M pa3peraTh
KOH(IIMKTEL

IMPEAMETHBIE PE3YJIbTATBI

K xoH1y o0yuenus B 10 knacce npeiMeTHbIC Pe3yJIbTaThl Ha YIIIyOIEHHOM YPOBHE JJOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y O0YYAFOIUXCS YMEHUI:

[IOHUMATh POJIb (PU3MKU B SKOHOMHYECKOMH, TEXHOJIOIHIECKOH, IKOIOrHUECKOM, COLUAIBLHOM U 9THUECKOI cepax NesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
B COBPEMEHHON HAay4HOH KapTHHE MHpa, 3HAUCHHE OIMCATEIbHOM, CHCTEMAaTH3UPYIOIIEH, OOBSICHUTEIPHOM U IPOrHOCTHYECKOH (GyHKIMIT pusnyeckoil Teopun —
MEXaHHKH, MOJICKYJISIPHON (DH3MKH M TEPMOJMHAMUKH, POJIb PU3HIECKON TEOpHHU B (POPMUPOBAHHH IIPEACTABICHUH 0 (H3NUCCKOI KapTHHE MUPA;

pa34aTh YCIOBUS HPUMEHHMOCTH MOZENeH (U3MYECKHX Tel M IIPOLECCOB (SBJICHWI): HHEpHUalbHAs cHCTeMa OTcuéra, abCOMIOTHO TBEPHOE TeEIO,
MaTepHallbHas TOYKA, PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOJHOE NajieHHe, abCOMOTHO ynpyras jaedopmanus, abCoOMOTHO ynpyroe M abCONIOTHO HEyNpyroe
CTOJIKHOBEHH S, MOJIENIM T'a3a, )KUJIKOCTH M TBEPAOro (KPHCTaIMYECKOr0) Tefa, HealbHbli ra3, TOUeUHbIi 3aps, OJHOPOTHOE IEKTPUUECK O€ TOJIE;

pasu4aTh yCIoBHs (IPaHULEI, 00JACTH) IPUMEHUMOCTH (PU3HMYECKHX 3aKOHOB, IOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJbHBIX 32 KOHOB M OIPaHHYCHHOCTH
HCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

AHAM3UPOBATh U OOBACHATh MEXAHHUYECKUE NPOLIECCHl U SIBJICHUS, UCIIOIb3Ys] OCHOBHBIE MOJOXKEHHUSI M 3aKOHbI MEXaHUKU (OTHOCUTENBHOCTh MEXaHHYECKOro
IBIDKEHUS, (HOPMyJIbl KHHEMATHKH DPaBHOYCKOPEHHOIO ABIDKEHMs, IpeoOpazoBaHusi ['amuies IJIsi CKOPOCTH M IEpeMeElIeHHUs], 3aKOoHbl HBIOTOHA, MpUHIMI
OTHOCHTENBbHOCTH ['anmies, 3aKOH BCEMHUPHOIO TATOTEHMS, 3aKOHBbI COXPAHEHUS MMITYJbCa M MEXaHMYECKOW SHEPruu, CBsi3b pabOThI CHIBI C W3MEHEHHEM
MEXaHWYECKOW SHEpruu, YCJIOBUs pPaBHOBECHUS TBEPIOro Tena), MPU 3TOM MCIIOJIB30BATh MAaTEMATH4YECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCIIOBUS
MPUMEHUMOCTH (DM3UUYECKHX 3aKOHOB: NPeoOpa3oBaHui ['ammuies, BTOPOro M TPEeThero 3akoHOB HbIOTOHA, 3aKOHOB COXPAHEHHS HMMITYJIbCa M MEXaHHYECKOMH
SHEPruH, 3aKOHa BCEMUPHOT'O TATOTEHUS;

AHAJIM3UPOBATH U 00BSICHATDH TEIJIOBLIE IIPOLICCCHI U ABJICHUS, UCITOJIB3YsI OCHOBHBIC ITOJIOKECHUSA MKT u 3aKOHBI MOJ'ICKyJ'lﬂpHOﬁ (1)]’]3]4](]/] U TEPMOAUHAMUKH (CBSB]:
JIaBJICHUSI MJ1€aJIbHOTO ra3a co CpelHell KHHETUUECKOH 3Hepruel TerIoBOro IBMKEHUs M KOHLIEHTpalKell ero MoJeKyJ1, CBI3b TEMIIEPATYP bl BELIECTBA CO CPEAHeEit
KUHETHYECKOH SHeprueil TEMIOBOro JBMKEHUs €ro 4acTull, CBs3b JABJICHHUS HAEAJIBHOIO ra3a ¢ KOHIEHTpAlMeld MOJIEKYJ M €ro TeMIepaTypoil, ypaBHEHHE
MeneneeBa—KnanelipoHna, nepBbli 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMS SHEPrHM B TEIUIOBBIX MpOLEccax), NMPU 3TOM HCIOJIB30BaTh MAaTEMaTH4YECKOE
BBIPA)KEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IPMMEHHMOCTH ypaBHeHus Menpeneesa—Knanelipona;

AHAJIM3UPOBATh U 00BSACHATH OJICKTPUYECKUE SABJICHHSA, HCIIOJIb3Yysl OCHOBHBIC ITOJIOKEHHA W 3aKOHBI SJIEKTPOAUMHAMHUKHU (3aKOH COXpaHEHU JJICK TPUIECKOr O
3apsana, 3akoH KysoHa, NMOTEHUMANbHOCTb 3JIEKTPOCTATMYECKOrO TOJIS, NPHUHIMI CYNEpHO3ULMU BICKTPUUECKUX TIOJIeH, TNpH 3TOM YKa3blBas Y CIIOBUS
IPHUMEHUMOCTH 3aKoHa KyioHa, a Taxke NpaKTUUECKH BajKHbIE COOTHOLICHHUS: 3aKOHbI OMa 171 ydacTKa IeNM M AJI 3aMKHYTOH dJIEKTpHYE CKOH IEnH, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroga, 3axons @apajes 11 dIEKTPoIIn3a);

OIHCHIBATh (PU3MUECKUE NPOLECCH U ABIEHHS, HCIOJIb3Ysl BEIUUHHBI: IepeMEICHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC Tella U CHCTEMBI TEJl, CHJIa, MOMEHT CHIIBI,
JlaBJIeHue, MOTEHINAIbHAsl JHEPrusl, KHHETHYEeCKas JHEPrus, MEXaHHUYecKas dHEprus, paboTa CHIIBI, LEHTPOCTPEMHTEILHOE YCKOPEHHE, CHJIa TSHKECTH, CHIa
YHOPYTOCTH, CHJIa TPEHHUS, MOIIHOCTb, SHEPrUsl B3auMoAeHcTBuUs Tena ¢ 3eMiéii BOMM3U €€ MOBEPXHOCTH, HEPIUs yIpyroi AeopManuy Mpy UHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIIOTHAs TeMIepaTypa Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSS DHEPrHs HJCAIBHOrO OJHOATOMHOrO rasa, paboTa HJeaJbHOro rasa,
OTHOCHTEJbHAs BIaXKHOCTh Bo3yxa, KII/l naeanbHOro TEIIOBOrO IBHIATENIs; JIEKTPHUECKOE T0JIe, HAMPSHKEHHOCTD 2JIEKTPUUECKOTo MO, HaNpPsHKEHHOCTD OIS
TOYEUHOTO 3apsa WM 3apsHKEHHOro 1mapa B BaKyyMe€ U B AUDJIEKTPUKE, MOTEHIHAN 3JIEKTPOCTATHYECKOrO MOJIsI, Pa3sHOCTh MOTEHIIHAIOB, 3J1KTPOBIKYIIAsT
CHJa, CHJIa TOKA, HAaNpsHKEHHE, MOIIHOCTH TOKA, DJIEKTpHUecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTHBICHHME YYAacTKa IIEMU C IIOCHIEOBATEIbHBIM H
MapauleNIbHBIM COCANHEHNEM PE3HCTOPOB, SHEPIHs DIIEKTPHIECKOTO MO KOHIECHCATOPA;

O00BSICHAT OCOOCHHOCTH NPOTEKaHHsA (PU3MYECKHX SBICHHH: MEXaHMYECKOe IBI)KEHHE, TEIUIOBOE IBIDKEHHE YAaCTHI] BEIEeCTBA, TEMJIOBOE DPaBHOBECHE,
O6poyHOBCKOE ABIDKEHHUE, UG dy3us, NCIapeHne, KUIeHHe 1 KOHAeHCalus, MIaBJIeHuEe U KPUCTaIUIN3alHsl, HAPaBIEHHOCTh TEILIONepeayun, dJICKTPH3AIH A Te,
9KBUIOTEHIINAIbHOCTh IIOBEPXHOCTH 3aPSDKEHHOTO IIPOBOTHUKA;

IIPOBOAUTH UCCIIEOBAHHE 3aBHCHMOCTH OAHOH ()H3MUECKOl BEIMYUHEI OT APYT OH C HCIOIb30BaHUEM MPSMBIX H3MEPEHHH, IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(HKCHPOBATH PE3yJIbTATHI MOTYYCHHON 3aBUCHMOCTH (PU3HYIECKUX BEIUYHH B BUJE IPa)HKOB C y4ETOM aOCOMOTHBIX HOTPEIIHOCTEH H3MEpEHHH, AeNaTh BEIBOIBI
10 pe3yIbTaTaM HCCIeIOBAHHS;

IIPOBOAUTH KOCBEHHBIE M3MEpPEeHHs (U3HYECKUX BEIMYMH, IPH 3TOM BHIOUPATH ONTHMAIbHBIA METON M3MEPEHHMS, OLCHUBATH aOCOMIOTHBIE H OTHOCHUTEIBHBIC
MOTPEIIHOCTH IPSIMBIX M KOCBEHHBIX H3MEPCHHI;

MIPOBOAUTH OIBITHI 110 IPOBEPKE MPEATOKCHHON THIIOTE3bI: IIIAHUPOBATh SKCIIEPHMEHT, COOMPATh YKCIEPUMEHTAIBHYIO YCTAHOBKY, AaHAIM3UPOBATH [IOTyICHHBIC
Ppe3yJIbTaThl U AeNaTh BBIBOA O CTATyce IPEII0KEHHON THIIOTE3H;

cobmoaTh mpaBuia 0€30MACHOrO TPyAa IPU NMPOBEACHHH HCCICHOBAHUH B paMKaxX y4eOHOTO JKCIIEpPHMEHTa, IPAKTHKyMa M y4eOHO-HCCIeJOBATeIbCKOH U
MIPOEKTHOH I eATENPHOCTH C HCIOIb30BaHUEM H3MEPHTEIBHBIX YCTPOHCTB U 1aO0PaTOPHOro 000PyA0BAHUS;

peuaTh pacy€THbIC 331a4M C SBHO 3a/laHHOM M HESBHO 3aJaHHON (DM3MYECKON MOJENbIO: HAa OCHOBAaHMH aHAIM3a YCJIOBHS OOOCHOBBIBATH BHIOOP (HU3MUECKOI
MOJleNH, OTBeJalomell TpeOOBaHHAM 3aJadyd, HPUMEHSTh (OPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYIaThl (H3MYECKHUX TEOPHH HpPH HCIOIb30Ba HHU
MaTeMaTHYECKAX METOOB PEIleHHs 3aJad, IPOBOAUTH PACUETHl HA OCHOBAHHM HMEIOIUXCS JAHHBIX, AHAIM3HPOBATh PE3yIbTaThl H KOPPEKTHPOBATH METOIBI
PEIIeHNs C yIETOM MOITyIEHHBIX Pe3yIbTaTOB;

pelaTh KauecTBEHHBIC 3a/adl, TpeOyrolue MPHMEHEHHs 3HAHMH U3 Pa3sHBIX pa3felioB Kypca (U3HKH, a Tak)kKe MHTEIPAIMU 3HAHUH H3 APYIHX HPEAMETOB
€CTEeCTBEHHO-HAayYHOTO IIMKJIA: BRICTPAUBATh JIOTHUECKYIO L[ETIOUKY PacCy:KAEHUH C OIIOpOi Ha H3ydEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (DU3HIECKHE SIBIICHHS;
HCIOJIb30BAaTh TEOPETHIECKUE 3HAHMS AT OOBSICHEHHS! OCHOBHBIX IPHHIUIIOB PaOOTH H3MEPUTEIBHBIX IPHOOPOB, TEXHUUECKHX YCTPOHUCTB M TEXHOIOTHIECKHX
IIPOIIECCOB;

MPHBOAUTH TIPUMEpPH! BKIaga POCCHUCKHX M 3apyOeXKHBIX YUEHBIX-(U3HKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE IIPOIECCOB OKPYXKAIOIIEro MHpPAa, B Pa3BUTHE
TeXHUKH U TEXHOJOTHH;

aHAIM3HPOBATh U OLEHHBATh IIOCIEICTBHSA OBITOBOH M IPOM3BOJICTBCHHON IEATENBHOCTH YENOBEKA, CBS3aHHOH ¢ (DH3MYECKUMHU IpPOIEccaMH, C ITO3HIMI
9KOJIOTHYECKOH 0€30IMacHOCTH, MPEACTaBICHHI O PallOHAIBHOM IPHPOJOIOIb30BaHAH, a TAKXKE Pa3yMHOM HCIIONB30BAHUM JOCTIDKCHHI HAyKH U TEXHOIOTHIl
UL IaJTbHEHIIIer0 pa3BUTHS YeI0BEYECKOro O0IeCTBa;

MPHMEHSTh Pa3IMYHbIe CIIOCOOEI PabOoTHI ¢ HHpOpMAIHel (pU3HIECKOT0 CONEPKAaHUS C HCIIONb30BAHIEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOIOTH H, IPH 3TOM
HCIOJIb30BAaTh COBPEMEHHbIE HMH()OPMAIMOHHBIC TEXHOIOTHH M1 IOHCKA, IepepadOoTKH M HpEAbSIBICHUS y4eOHOW M HAYYHO-NOIYIIPHOH HH(OpPMAIUH,
CTPYKTYpHPOBAHHS M HHTEpIpETalyd HH(GOPMAIMH, MOTYYeHHOH H3 PA3IUYHBIX HCTOYHUKOB, KPHUTHUECKH aHAIM3UPOBATH HONydaeMylo HHGOpPMAIHIO H
OLICHHBATH €€ JOCTOBEPHOCTH KaK HAa OCHOBE MMEIOIMUXCS 3HAHMIL, TaK U Ha OCHOBE aHaJIN3a HCTOYHUKA HH(POPMAIIH;

MPOSIBIATh OpraHM3alMOHHBIE U MO3HABAaTENbHbIE YMEHHUsS CaMOCTOATEIbHOTO IMPHOOPETeHHs HOBBIX 3HAHHU B IPOIECCE BBIIONHEHUS IPOEKTHBIX H ydeOHO-
HCCIIeZIOBATENIbCKUX PaboT;



pa60TaTI) B I'pynie ¢ UCIOJIHEHUEM Pa3/IMYHBIX COIUAJIBHBIX pOHeﬁ, TTaHUPOBATh pa60Ty TPYIIIBI, palUOHAJIBHO pacCpeAeIaTh A€ATCIbHOCTh B HECTAHJAPTHBIX
cuTyanusx, aJ€KBaTHO OLCHUBATH BKJIAJ KaXXJ0Tr0 U3 YYaCTHUKOB I'PYIIIIBL B PEIICHUE paCCManI/IBaeMOﬁ HpO6J’IeMLI;
TIPOSBJIATE MOTHUBALUIO K GyL[yH_Ieﬁ HpO(beCCHOHa.TILHOfI JCATCIBHOCTHU 110 CICHHUAIBHOCTAM (1)I/I3I/IKO-TGXHI/['IGCKOI‘O Hp()q)I/IJIH.

K xon1y o0yuenus B 11 knacce npeMEeTHBIC PE3yIIbTAThl Ha YIIIyOIEHHOM YPOBHE JJOJDKHEI OTPaXKaTh CHOPMUPOBAHHOCTD y O0OYJArOIUXCS YMEHUI:

[IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOIOIHIECKO, COLIMAIBHOM U 3THYECKOl cdepax IesTeNbHOCTH YelIoBeKa, POIb M MECTO (PU3HKU B COBPEMEHHOU
Hay4YHO!H KapTHHE MHpA, POJIb ACTPOHOMHH B IIPAKTHYECKON JEATEIHHOCTH YEIOBEKa H JalbHEeHIIeM HaydHO-TeXHHYECKOM Pa3BUTHH, 3HAUCHUE OITHCATEIbHOH,
CHCTEMATH3HPYIOIeH, OOBSICHUTENBPHON U IPOTHOCTHYECKOH (DyHKIMH (U3MYECKOH TEOPUH — IJIEKTPOJMHAMHKH, CIEHHAILHOH TEOPUH OTHOCHTEIBHOCTH,
KBaHTOBOU (DM3HKH, poiib HH3UUECKOIl TeOpHH B (HOPMUPOBAHUH IIPENCTABICHUI 0 (U3MUECKOl KapTHHEe MUpPa, MECTO (PM3UUECKOH KapTUHEI MHpa B 00LIEeM psny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [TPEJICTABICHUI O IPUPOJE;

pa3M4aTh YCJIOBHUS IPHUMEHHMOCTH MoOJeNedl (HM3UYECKHX Tel M IPOLECCOB (SIBJICHHI): OJHOPOMHOE OJJIEKTPUYECKOE M OIHOPOJHOE MArHHTHOE IO,
rapMOHHYECKHE KOJIeOaHuUs, MATEMATUYCCKUH MasTHYUK, UCAIbHBII NPY)KUHHbBIH MasTHUK, TapMOHHYECKUE BOJIHBI, HCAIbHBIH KOJICOATENbHBIN KOHTYp, TOHKAs
JIMH3a, MOZIeJIel aTOMa, aTOMHOTO SIpa 1 KBAHTOBON MOJIENH CBETA;

pazyM4aTh yCIOBHs (IPaHULBI, 00JIACTH) IPUMEHUMOCTH (U3MYECKHX 3aKOHOB, IIOHUMATh BCEOOIHMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OT pAHHYEHHOCTH
HCIOJIb30BAHHS YaCTHBIX 3aKOHOB;

AHAIM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC IIPOLECCHl U SBJICHHS, HCIOIb3YsS OCHOBHBIC IIOJIOXKEHUSI M 3aKOHBI JIEKTPOJMHAMUKY ¥ CIICLHAIBHON TeOp HU
OTHOCHTEIILHOCTH (3aKOH COXPaHEHHsI SJICKTPUUECKOro 3apsiaa, cuia Amiepa, cuia JIopeHia, 3aK0H 3JIeKTpOMAarHUTHONW MHIYKLUH, rpaBuwio Jlenua, cessp DJ[C
CaMOMH/IYKIMH B 2JIEMEHTE JIEKTPUUECKOIT LIEH CO CKOPOCTBIO H3MEHEHHSI CHJIBI TOKA, IOCTYNAThI CIEUAIBHOIM TEOPUH OTHOCHTEIbHOCTH DUHIITeHHA);
AQHAITM3HPOBATh U OOBIACHATH KBAHTOBBIE MIPOL[ECCHI U SIBJICHUS, MCIIOJIb3YsI TOIOXKEHUS KBAaHTOBOH (u3nku (ypaBHeHHe DWHIITeHA 11 poTodddexTa, mepBblil 1
BTOPO#i mocTynaTel bopa, mpuHIMI cooTHOLIEHUs HeonpenenéHHocteil ['efi3enOepra, 3akOHBI COXPaHEHHS 3aPsI0BOrO U MACCOBOTO YHCEN U OH EPrUH B SACPHBIX
PeaKIMsIX, 3aKOH PaJH0aKTHBHOIO pacraza);

OIHCHIBATH (PU3MYECKUE IPOLECCHl U SBICHUS, HCIOIB3Ys BEINYUHBL: HAMPSDKEHHOCTD JJEKTPUYECKOro MOJIs, HOTEHIHA JIEKTPOCTATHYECKOro MoJIs, Pa3HOCTh
MOTEHI[HAJIOB, OJJEKTPOABIKYINAs CHJIA, HMHAYKUWS MArHUTHOTO IO, MArHUTHBI IOTOK, CHJIA AMIlepa, HHAYKTHBHOCTB, OJIEKTPOJABIXKYIUAs CHIIA
CaMOMH/IYKIMH, SHEPrUsl MarHUTHOT'O IOJIS1 IPOBOHHUKA C TOKOM, PESITHBHCTCKHI UMITYJIbC, IIOJIHASL SHEPTHsl, SHEPrHs MOKOsI CBOOOJHOI YaCTHI[bI, SHEPIHs U
HMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsi sIAPa, SHEPrHs CBA3M Spa;

OOBSICHATH OCOOCHHOCTH NpPOTEKAHUSI (HU3UYECKHX SIBJICHHIN: JJIEKTPOMArHUTHAS MHIYKLHS, CAaMOUHIYKLUS, PE3OHAHC, MHTEP(EpeHIMsT BOJH, AU(PAKLU,
JIHCTIepCHs, TIOTHOEe BHYTPEHHEe OTpaxkeHue, dorosiaexrpudeckuii sdoext (hotoaddexr), anbda- u OGera-pacmans! saep, raMma-u3aydeHue saep, Gpusndeckue
HPUHLHUIIBI CIIEKTPAIBLHOrO aHANM3a U paboTHI Ja3epa;

onpeﬂensm) HanpaBneHue HH}lyKL[l/H/I MArHuMTHOI' O IOJIst nposom—mxa C TOKOM, CHJIbI AMnepa U CUJIbI J'lopeHua;

CTPOUTH M300paXkeHne, CO3AaBaeMOe IUIOCKUM 3epKajioM, TOHKOH JIMH30M, U pacCUNTHIBAThH €r0 XapaKTePUCTHKH;

l'lpl/lMeHﬂTb OCHOBOITOJIAararonme aCTpOHOMVI'—lCCKl/lC TIOHATHA, TCOpHM W 3aKOHBI JJIs1 aHajiu3a u O6"l:$lCHCHl/l$l (bngnqecr(nx npoueccos, l'lpOl/lCXO}lflLLll/lX B 3Bé3ﬂaX, B
3BE3IHBIX CHCTEMAX, B MEXTAJAKTHYECKON CPEele; IBHKEHUS HeOECHBIX Tell, 3BOJIOLUH 3BE311 1 BeenenHoil;

MPOBOIUTH MCCIIEOBAHNUE 3aBUCHMOCTEH (PM3MUECKHX BEIMYHMH C HCIIONb30BAHHEM INMPSAMBIX W3MEPEHHMIl, TPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBAThH
pe3yNbTaThl MOJY4YEHHON 3aBHCHMOCTH (PU3MYECKMX BEIMYMH B BHIE I'paduKoB ¢ y4ETOM abGCONIOTHBIX IMOTPEIIHOCTEH HM3MEpeHHil, JenaTth BBIBOJABI IO
pe3yJibTaTaM UCCIIeJOBaHHUS;

MIPOBOJIUTh KOCBEHHbIC M3MEPEHUS (PU3MUECKUX BEIMYMH, IPH 3TOM BHIOMPATh ONTHMAJIBHBIA METOJ M3MEPEHHS, OLCHUBATh A0COIIOTHBIE M OTHOCHUTEIbHBIE
MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MIPOBOJIUTH OIIBITHI 110 MPOBEPKE MPEIOKECHHONW IMITOTE3bI: IIAHUPOBATH HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE
PEe3yJIbTAThI U JIENIaTh BBIBOJL O CTATYCE MPEATIOKEHHON I'MITOTE3bI;

OINUCHIBATH METOBI MOTYUCHHUS HAYUHBIX aCTPOHOMHYECKHX 3HAHUH;

co0uro1aTh MpaBuiia 0€30MaCHOrO TpyJa IpU IPOBEIEHMU MCCIEJOBAaHUI B paMKaX y4eOHOro SKCIEPUMEHTA, NMPAKTHKYMa M Y4eOHO-MCCIIeJOBATEIbCKON U
MIPOEKTHOMN JIEATEIBHOCTH C MCIIOJIb30BAHHEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BAHUS;

peuiath pacuéTHHIC 3aJaydl C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM (DM3MYECKOH MOJENbIO: HAa OCHOBAHMM aHAJIM3a YCJIOBUS BBHIOMpATh (DU3MYECKUE MOJEIH,
OTBEYaloLMe TPEOOBAHUAM 33Ja4H, IIPUMEHATh (OPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH M MOCTYJaThl (GU3MYECKUX TEOPHH MPH MCHOJIB30BAHMM MATEMAaTHYECKHX
METOJIOB pELICHHs 3aJay, IPOBOAUTH PAcUEThl HA OCHOBAHUM MMEIOIMXCS JTAHHBIX, aHAIU3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C Yy4ETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

peuaTh Ka4eCTBEHHbIC 3a/au, TPEOYIOIME MPUMEHEHUs 3HAHMH M3 Pa3HBIX Pa3fenoB Kypca (U3MKM, a TaKKe MHTErpalMy 3HAHUH U3 JPYyrHUX HPEIMETOB
€CTECTBEHHO-HAyYHOTO LIMKJIA: BEICTPAUBATh JIOTHYECKYIO LIEOYKY PACCY)KICHHI C OIOPOH HA M3Yy4YEHHBIC 3aKOHBI, 3a KOHOMEPHOCTH ¥ (PU3HUECKUE SBICHUS;
HCIIOJIb30BAaTh TEOPETUUECKUE 3HAHUS AJIsl OOBSCHEHUS! OCHOBHBIX NMPUHLUIIOB PA0OTHI H3MEPUTEIBHBIX IPHOOPOB, TEXHUYECKUX YCTPOUCTB M TE€XHOJIOTHUECKUX
MIPOLIECCOB;

MIPUBOINTH NPHMEpPHI BKJIaAa POCCHUCKMX U 3apyOekHBIX y4EHBIX-(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUii;

aHAM3UPOBATh M OLICHMBATh MOCIEACTBUS OBITOBOH M TNPOM3BOACTBEHHOW MAEATEIBHOCTH YENOBEKA, CBSA3aHHOW € (PU3MYECKMMM NpOLECcCaMH, C IO3HLUMA
9KOJIOTHYECKON 0€30MacCHOCTH, IPEACTABICHHH O PallMOHAIBLHOM IPHPOIOIONB30BAHHIH, A TAK)KE Pa3yMHOM HMCIOJIB30BAHUU JTOCTHIKCHHH HAYKU M TEXHOJOTHH
JUISL JAJIbHEHIIEr0 pa3BUTHS Y€JI0BEYECKOro 00IeCTBa;

MIPUMEHATH Pa3lIMYHbIe CIOCOOBI paboThl ¢ MHMOpMaIHei GU3MIECKOr0 COACPIKAHUS C UCTIOIB30BAHUEM COBPEMEHHBIX MH(OP MALIMOHHBIX TEXHOJIOT U1, TIPU ATOM
HCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMALMOHHBIC TEXHOJNOTMH U1 TOMCKA, NMepepabOTKH M TNPEIbsBICHUS YYeOHOH M Hay4HO-TIOMyJIpHOH HHGMOpMauuu,
CTPYKTYPUPOBAaHHS M HMHTEPIpPETAUHH WH(OpPMAIMU, MOTYYEHHON M3 PaslMYHbIX HMCTOYHMKOB, KPUTHYECKH AHAJIM3MPOBATH IMOJNY4aeMYH) HH(OOPMALMIO U
OLICHMBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIMXCS 3HAHUH, TAK ¥ HA OCHOBE aHAJIM3a HCTOYHHMKA HH(POPMALIIH;

MIPOSIBJIATH OPTraHM3AI[MOHHBIC W TO3HABATENbHBIC YMEHUS CaMOCTOSTEIbHOrO MPUOOPETCHUS] HOBBIX 3HAHMH B MpPOIECCE BBHIMOJIHEHUS MPOCKTHBIX M YueOHO-
HCCIIEN0BATENBCKUX PadoT;

paboTaTh B TPyMIE C HCIIOJIHEHUEM Pa3IMYHBIX COLMANIBHBIX POJIEH, MIIaHUPOBATh PaObOTy TPYIIIBI, PALIMOHAIBHO PACIPENENATh eITEIbHOCTh B HECTAHAAPTHBIX
CHTYaIUsX, aJleKBaTHO OL[EHUBATh BKJIAJ] K&XK/OT0 U3 YYACTHUKOB I'PYMIIbI B PELICHUE PACCMAaTPHBAEMOM TIPOOIIEMBI;

MPOSIBJIATH MOTHBALMIO K OyAyIel mpodeccrOHAIBHOM AESTENFHOCTH MO CHEHATbHOCTIM (QH3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB H TeM K n (uudposbie)
0/ | MporpaMMsbl Bcero OGH TPOILHBIE pﬁalcanecmle o0pa3oBaTeJibHbIE
padoTsl padoTsl pecypet
Paznexn 1. HAYUHBIA METO/] HIO3HAHMS ITPUPOIbI
1.1 Hay4Hblii METO/] TO3HAHUS TIPUPOJIBI 6
HUroro mo paszaeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpJOro Teia 5 1
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1
Hroro no pazueny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOANHAMUKA
3. 1 OCHOBBEI MOJICKYJIAPHOKNMHETUIECKON 15 1
TEOpUH
3.2 Tepmoannamuka. TenaoBbie MalIMHbI 20 1
33 ArperaTHbie COCTOSTHHUS BEIIECTRA. 14 1
®da30BbIe IEPEXObI
Hroro no pazneny 49
Pa3pen 4. 9JIEKTPOJUHAMUKA
4.1 DJIeKTpUYECKOE T0JIe 24 1
4.2 [TocTOSIHHBIHN 3IEKTPUIECKHUI TOK 24 1
4.3 Toku B pa3JIMuHbIX cpenax 6
HUroro no pazzpery 54
Pasaen 5. PUSUMUECKU IPAKTUKYM
5.1 du3nvecKuii IPaKTHKYM 16 16
HUroro no pazneny 16
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 8 16

[MPOTPAMME




11 KJIIACC

KoauyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB H TeM (uudposnie)
n/n NPOrpamMMbl Bcero KorTpoasanie HpaxTHaeckue o0pa3oBaTesbHbIC
padoThI paéoThI pecypebi
Pazpea 1. 9JIEKTPOJJUHAMUKA
11 MarHurtHoe mose 14
1.2 DJIeKTpOMAarHUTHasI HHAYKIHS 13 1
Hroro no pazgeny 27
Pa3znen 2. KOJIEBAHUSI U BOJIHBI
2.1 MexaHnUYeCcKHe KOJICOaHUs 10
2.2 DNeKTpOMarHUTHBIE KOJIeOaHUs 15
23 MexaHuueckue u 10 1
JJIEKTPOMArHUTHBIE BOJHBI
24 OnTuka 25 1
Hroro no pazueny 60
Paznea 3. OCHOBBI CHE[II/IAJI])HOﬁ TEOPUU OTHOCUTEJIBHOCTH
3.1 OcnoBel CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBASA ®U3UKA
41 KopmnyckynsipHo-BOIHOBOI 15
JyaJii3M
4.2 ®usuka atoma 5
43 ®u3rkKa aTOMHOIO sApa U 5
' 2JIEMEHTAPHBIX YaCTHUI]
Uroro no pazneny 25
Pa3pen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IHUKU
51 OneMeHTH aCTPOHOMUH U 12
actpodu3uku
Uroro no pazneny 12
Pasaen 6. PUSUMUECKHAA IPAKTUKYM
6.1 ‘ dusnvecKuii NPaKTHKYM 16 16
Uroro no pazneny 16
Pa3zpnen 7. OBGOBIIAIOIIEE IOBTOPEHUE
CucreMaTusanys 1 00001IeHrE
NPEIMETHOr0 COJEPKAHHUS 1
7.1 OIBITA IEATECIBHOCTH, 15
NPHOOPETEHHOT O MTPU U3YIEHUU
kypca ¢usuku 10 — 11 knaccos
HUroro no paznery 15
Pe3sepBHOE Bpemst 10
OBILEE KOJIMYECTBO YACOB I10 170 4 16
I[MPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacon JaTta /3
N . W3yYeHust QH;KTPOHHLIG
eMa ypoka nugpoBbie
n/m Bcero | Kontpoashslie | [IpakTuyecku
cero 06 poi ¢ pﬁa eckme oOpa3oBare/ibHbIE
pa6oThI pa6oThI o o pecyper
IIaHy | gakry
1 ®duznka — pyHIaMeHTaNbHas HayKa O IPUPOJIe 1 §1, oTBeTHTH Ha
BOITPOCHI
2 HayuHblii MeTON TO3HAHUS ¥ METOABI UCCIIEJOBAHUS (PH3HUYECKUX 1 §2, oTBETHTH Ha
SIBJICHUH BOITPOCHI
3 DKCHEepUMEHT M TEOpHsl B TIpoliecce Mo3HaHus npupozpl. Habnronenue n 1 §3, oTBEeTHTH Ha
9KCIIEPUMEHT B (pr3nKe BOITPOCHI
4 CrniocoObl n3MepeHust PU3MIECKUX BETHYHH 1 §4, oTBEeTHTH Ha
BOITPOCHI
5 AOCOIIOTHAS ¥ OTHOCUTEIbHAS MOTPEITHOCTH U3MEPEHH I (PU3HUSCKIX 1 KOHCIIEKT
BCIIMYUH
MopnenupoBanue B pusuke. Poss 1 Mecto pusuku B GopMUpOBaHUN 85-6, OTBETUTH
6 COBPEMEHHOM Hay4HO! KapTHHbBI MUPA, B IPAKTUUECKOMN IEATENBHOCTH 1 Ha BOIIPOCHI
JoAe
7 Mexanuueckoe gBukenue. Cucrema orcuera. OTHOCUTENIBHOCTD 1 KOHCIIEKT
MeXaHH4YecKoro aBmxeHus. IpsMas u oOpaTHas 3a1aull MEXaHUKH
Paanyc-BekTop MaTepHaIbHOM TOUYKH, €70 IPOSKIIMH Ha OCH KOOPJHUHAT. 87-9, oTBeTHTD
8 Tpaexropus. [lepememenue. CkopocTs. VX IpoeKIIny Ha 0CH KOOPIMHAT 1 Ha BOIIPOCHI,
ctp33 3amagaNes
9 PaBHOMepHOE npsAMonuHeitHOe nBmKeHne. ['paduyeckoe omucanue 1 87-10,
PaBHOMEPHOT'O NPSIMOJIMHEHHOTO ABHKEHHUSI HOBTOPUTH
CrnoxeHue nepeMenieHuit u ckopocteil. Pemenne 3amau §10, oTBeTUTH Ha
10 1 BOIIPOCHL, CTP36
3agagalNes
HepaBHoMepHOE 1BMKeHHE. MTHOBEHHAs! CKOPOCTh. Y CKOPEHHE. 811-12, orBetuth
11 [IpsiMonuHeHOe IBIKEHHE C TIOCTOSHHBIM YCKOPEHUEM 1 Ha BOIIPOCHI,
cTp46 3amagaNed
12 I'paduueckoe omucaHue NPSMOIHMHEWHOTO ABWKEHUS € MOCTOSHHBIM 1 KOHCIIEKT
YCKOpEHHEM
CBobonHoe aieHne. Y CKOpeHHe CBOOOIHOTO MaIeHuUs. 3aBICUMOCTh §13-14, orBETUTH
13 KOOPJIWHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH U MX TPaHKA 1 Ha BOIIPOCHI,
ctpS5 3agauaNes
JBmkenne Tena, OpOIIEHHOTO IO YIIIOM K TOPH30HTY §15, oTBeTuTH Ha
14 1 BOITPOCHL, CTP6H2
3agayaNe5
15 KpusonuneiiHoe 1BrmKeHUe. [[BUKEHUE IO OKPYKHOCTH. YTIIOBas U 1 8§7-15,
JMHEHHas ckopocTb. Ilepron u yactora. LleHTpocTpeMHUTENbEHOE M OITHOE TIOBTOPUTH




YCKOpEHHE

Konrponbnas pabora o teme "Kunemarnka"

§16, oTBETUTH HA

16 BOINPOCHL, CTP72
3amagalNe5
17 Ilepserif 3akoH HeroTona. MHeprmanbHble cucteMsl otcuéra. [IpuHnmn 817-18, oTBeTHTH
otHocurenbHocTH [anmites. HennepuunaibHble cHCTEMBI OTCUETA Ha BOIPOCHI
Cuna. PaBHopeicTByromas cuna. Bropoit 3akon Hetotona. Macca §19, oTBeTUTH HA
18 BONPOCHI, cTp87
3amagalNe5
19 BzaumoneiictBue ten. Tpetuit 3akoH HeroToHa §20, oTBETUTH HA
BOITPOCHI
ITpunnun cynepro3unuu cuil. Perenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB §25, OTBETUTH Ha
20 HrroTona BOMpoCHL, cTpl12
3amagalNe3
3aKOH BCEMHUPHOI'O TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U §21, oTBETUTH HA
21 WHEPTHOM Macchl BONPOCHI, cTp94
3agauaNes
Cuiia TSHKECTH M yCKOPEHHE CBOOOIHOIO TIaICHUS §22, OTBETUTH HA
22 BONPOCHI, CTPI6
3agagaNes
23 JIBikeHue HEOECHBIX TeJ U MX MCKYCCTBEHHBIX CITyTHUKOB. [lepBas §35, oTBeTUTH Ha
KOCcMHYecKasi CKopocTh. 3akoHbl Kemepa BOIIPOCHI
Cua ympyroctu. 3akos ['yka. Bec Tena §23, oTBETUTH Ha
24 Borpockl, ctpl01
3agagaNes
Cua tpenus. [Ipupoaa v BUnb! cuil TpeHus. [IBIKEHHE B )KUAKOCTH U §24, oTBETUTH Ha
25 ra3e ¢ y4€TOM CHIIBI COIIPOTHUBIICHUS CPEIBI Bompockl, cTpl06
3agagalNes
26 Hasnenne. I'mapoctatnueckoe naBienue. Cuia Apxumena KOHCIIEKT
AbcomrotHo TBepoe Teno. [loctynaTenpHoe U BpallaTenbHOE JBIKEHUE 839-40, oTBETHTH
TBEPIOTO Tena Ha BOIIPOCHI,
27
cTpl84
3agagalNes
28 MOoMeHT CHITBI OTHOCHUTENIBHO ocH BpameHus. [lirewo crbr §40, oTBeTUTH HA
BOIIPOCHI
29 CroxeHune cull, IPUIMKEHHBIX K TBepAOMY Teny. LleHTp TshkecTu Tena. 817-27, 39-41,
YcnoBus paBHOBECHS TBEpAOro Tea. Buiasl paBHOBECHS MTOBTOPHUTH
30 Pemenue 3anau 817-27, 39-41,
MTOBTOPUTH
Kontponsras padora no teme "AuHamuka. CtaTika TBepaoro tema' §41, oTBeTUTH Ha
31 BOIPOCHI, cTp195
3amadaNed
32 Nmiryibc MaTepHabHON TOUKH, CHCTEMBI MaTepHaIbHBIX ToUeK. LIeHTp §26, OTBETUTH Ha

MacC CUCTEMbI MAaTECPUAJIBHBIX TOYCK. TeopeMa O IBMKCHUM LEHTpa Macc

BOIPOCHL, cTpl 18




3amagaNes

I/IMHyJ'IBC CHJIbI U USMCHCHHNEC UMITYJIbCA TCJIa. 3akoH COXpaHCHUA
UMITyJibCa. PeakTuBHOC JBUXCHUC

§26-27, OTBETUTH
Ha BOIPOCHI,

33
ctpl23
3amagalNe5

34 MoOMEHT nMIyJIbca MaTepualibHoi Touky. [IpencraBienne o coxpaHeHHH 826-27,

MOMEHTa UMITYJIbCa B EHTPAIBHBIX IOJISIX MIOBTOPUTH

35 Pemenue 3anau KOHCIIEKT

PaboTa cuiibl Ha MaJIOM U Ha KOHCYHOM IiepeMerneHun. [ padrueckoe 828, 32,

36 TIpe/ICTaBlIeHne PabOTHI CHITBI. MOITHOCTD CHITBI OTBETUTH Ha
Bomnpockl, cTpl40
3amagalNes

Kunernueckas sneprus. Teopema 00 M3MEHEHHH KHHETHUECKOI SHEPTUH §31, oTBeTUTH Ha

37 MaTepuaIbHON TOUKU BOMpockl, cTp138

3amagalNes
[ToTeHnmanbHble U HENOTEHIMAJIbHBIE CHITBL. [loTeHIIManbHas 3Heprusl. 829-30, oTBETHTH

38 Bropas kocMu4eckasi CkopocTb Ha BOIIPOCHI,
ctpl35
3agagaNes

Tpetbs kocMudeckast ckopocTb. CBs3b padOThI HEMOTEHIIUABHBIX CHIT C §33, oTBeTUTH Ha
39 HM3MEHEHHEM MEXaHHYECKON SHEPTUH CUCTEMBI Tel. 3aKOH COXPaHEHUS BOIPOCHL, cTp146
MEXaHUYECKON SHEPTUH 3agagalNes

40 Ynpyrue u Heynpyrue CToIKHOBeHUs. Y paBHeHne bepraymm s 826-34,
UI€aNIbHOMN KHUJIKOCTH HOBTOPUTH
KontponbHas pabora 1o Teme "3aKOHbI COXpaHEHHUS] B MEXaHHKe" §34, oTBeTUTH Ha
41 BompockL, cTplSl
3agagalNes
42 Pa3Butue npencrasneHnit o mpupoae TerIoTsl. OCHOBHBIE MOOKEHHS 849-50, oTBETHTH
MKT. Anddysus. bpoyHoBCKOE OBIKEHHE Ha BOIPOCEHI

43 CrpoeHue ra3000pa3HbIX, KHUIKHX U TBEPBIX Tel. XapaKkTep ABHKECHHUS U §48, oTBeTUTH Ha
B3aMMOACHCTBUSI YaCTHI] BENIECTBA BOITPOCHI
Macca u pazmepbl MoJIeKy (aToMoB). KonmmuecTBo BemecTa. §47, oTBeTUTH Ha

44 [ocrostHHas ABoraapo BOIIPOCHL, CTP225
3agagalNes

Temmneparypa. TenmoBoe paBHoBecue. [lIkama Lembcus §51, oTBeTUTH Ha

45 BOTIPOCHL, cTp250

3agagalNes
Pemrenue 3agau §51, oTBeTUTH HA

46 BOIPOCHL, cTp250
3agagalNes

47 WneanbHelii ra3. ['a30BbIe 3aKOHBI KOHCITEKT

VpaBuenue MengeneeBa-Knaneiipona. Pemenue 3agau §53, oTBeTUTH Ha

48 BOTIPOCHI, CTP259

3amgagalNeS




49 AoGcomroTHas TeMiiepatypa. 3akoH JlanpToHa 1 KOHCITEKT
W3ompomnecchl B nealbHOM r'a3e ¢ IIOCTOSIHHBIM KOJTMYECTBOM BELIECTBA §54, otBeTUTH Ha
50 1 BOITIPOCHL, CTp264
3amagalNe5
I'paduaeckoe npeacraBieHne H30IPOLIECCOB: N30TEPMa, N30X0pa, §54, otBeTUTH Ha
51 n3obapa 1 BOIIPOCHL, CTp264
3amagalNe5
OcHoBHoe ypaBHeHue MKT §52, oTBETUTH HA
52 1 BOIPOCHL, CTP256
3amagalNe5
Pemenue 3anau §52, oTBeTUTH Ha
53 1 BOIPOCHI, CTP256
3amagalNes
CBs13b a0COIIIOTHOM TEMIEPaTyphl TEPMOJMHAMHYECKONW CHCTEMBI CO KOHCIIEKT
54 Cpe/iHel KWHETHYECKOM SHEeprue MocTyaTenbHOr0 TEMIOBOr0 ABHKECHHS 1
e€ yacTuil
55 O00061enre U cucreMaruzanys 3Hauui o reme "Ocuossl MKT" 1 849-54,
IIOBTOPHTH
56 KonTtposbHas padora o Teme "OcHoBsl MKT" 1 KOHCITEKT
TepmonuHamMudeckas cucrema. 3alaHie BHEIIHUX ycioBuit s T/] KOHCIIEKT
57 cucrtembl. BHemHue u BHyTpeHHue napamerpsl. Ilapamerpsr T/I cucrembl 1
KaK CpeIHHe 3HAUCHUS BEJIMUMH, OMHMCHIBAIONINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
58 HyneBoe Hauano tepmonunamMuku. Camorpon3BoiabHas penakcanus T/] 1 KOHCIIEKT
CHCTEMBI K TEIJIOBOMY PABHOBECHUIO
59 Mogens uneanbHOro ra3a B TepMOJHHAMUKE. Y CJIOBUS IPUMEHUMOCTH 1 KOHCIIEKT
3TOW MOJEIHU
Ypasuenune Menneneena-Kiamneipona u BeIpaxeHHe I BHYTpEHHEH §55, oTBeTUTH Ha
60 SHEPrUU 1 BOIIPOCHL, CTP272
3agagalNes
61 BripaxxeHue 11 BHYTpeHHEH SHEPTHH OJHOATOMHOT'0 UI€ATBHOTO ra3a. 1 KOHCIIEKT
KBasucraTmueckre U HeCTAaTUIECKHAE IPOIIECCH
DremenrapHas paboTa B TepMOAMHAMUKeE. BbrarcieHre padboTsl o §56, oTBeTUTH Ha
62 rpaduky mporecca Ha pV-auarpamme 1 BOIIPOCHI, CTP275
3agagalNes
63 Tenmomnepenaya kak crocod n3MeHeHns BHyTpeHHel sHeprun T /] 1 KOHCIEKT
CHCTEMBI 0e3 COBepIIeHHUs pabOTHI
64 KoHBekIws, TemIonpoBoJHOCTh, H3TYICHUE 1 KOHCIIEKT
65 KonnuectBo Temnorel. TemnoéMKocTs Tena. Y 1enbHast U MOJSIpHAs 1 KOHCIEKT
TEIIOEMKOCTH BEIIECTBA. Y IENbHAs TEIUIOTA CTOPaHUs TOIUIHBA
66 Pacuér xonudecTBa TEMIOTHI IPH TEIIIONEpeade 1 KOHCIEKT
[Nonsitne 06 agnabarHom nporecce. I1epBblil 3aKOH TEPMOJMHAMUKH §58, oTBeTUTH Ha
67 1 BOITPOCHI, CTP283

3amgagalNeS




68 KonumgecTBo TermoTel 1 paboTa Kak Mepbl M3MCHEHUS BHYTPCHHEH 1 KOHCIIEKT
sHepruu T/ cuctembl
69 Bropoii 3aKkoH TepMOAWHAMUKH ISl PABHOBECHBIX M HEPABHOBECHBIX 1 §60, oTBETUTH HA
mporieccoB. HeoOpaTUMOCTh IPUPOAHBIX MPOIECCOB BOIIPOCHI
IIpunuumne! nerictBus TerioBbix MamuH. KITJ] §59, oTBETUTH HA
70 1 BONPOCHI, CTp288
3amagaNes
Makcumansroe 3Hauenue KIIJ. Iuxn KapHo §59, oTBETUTH HA
71 1 BONPOCHI, CTp288
3amagaNes
Pemenue 3anau §59, oTBeTUTH Ha
72 1 BONPOCHI, CTp288
3amauaNe5
73 DKOJIOrMYECKUE aCIIEKTHI NCIIOIL30BAHMS TEIUIOBLIX IBUTATEIIEH. 1 KOHCIIEKT
TemmoBoe 3arps3HEHUE OKPYKAFOIICH CPEIbI
74 Pemenne 3amau 1 KOHCIEKT
75 O0o001IeHNE ¥ CUCTeMaTH3alMs 3HAHUH 1Mo TeMe ""TepMonnHaMuKa. 1 855-60,
TemmoBele MaTUHL" MIOBTOPUTh
76 KonrponbHas pabora mo teme "TepmoauHamuka. TermioBbie MalTHHbI" 1 KOHCIIEKT
[TapooOpa3oBanue u KOHAeHCaIUs. VcnapeHue u Kumnenue. Y neabHast 861-62, 64,
77 TEIJIOTa MapooOpa3oBaHus 1 OTBETHUTH Ha
BOIIPOCHI
HaceimenHsle 1 HeHachIeHHbIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD KOHCITEKT
78 IUIOTHOCTH M TaBJICHUS HACBILICHHOTO Mapa OT TEMIIEpaTyphl, HX 1
HE3aBHCUMOCTh OT 00bEMa HACHIIEHHOI'O Mapa. 3aBUCUMOCTh
TeMIepaTypbl KHIIEHHUS OT JaBJICHHUS B )KUIAKOCTH
79 BrnaxHocTs Bo3myxa. AGCONIOTHAS U OTHOCUTENBHAS BIIAXKHOCTh 1 861-64,
MTOBTOPHUTH
Pemenwue 3amau §63, OTBETUTH HA
80 1 BOIpOCHL, cTp302
3agagalNes
81 Teépnoe Teno. Kpucramumyeckue u amopdHbie Tea. AHH30TPOIHS 1 868-69, oTBETHTH
CBOWCTB KPHUCTAJLIOB Ha BOIIPOCKI
[InaBneHue u KpuctayuM3anus. Y IenbHasl TEIUIOTA IIABJICHUS. §67, OTBETUTH HA
82 CyOmumarust 1 BOITPOCHL, cTp319
3agagalNes
Hedopmarun TBEpIOTO Tena. PacTsokenne u cxatue. Caur. Moy §70, oTBETUTH HA
83 IOwra. Tlpenen yrnpyrux aedopmariuii 1 BOIPOCHI, CTP328
3agagalNes
84 TemmoBoe paciupeHne KUIKOCTEH i TBEPIBIX TeI. AHTapMOHU3M 1 KOHCIEKT
TEIUIOBEIX KOJIEOAHMI YaCTHUIl BEILECTBA
85 [Tpeobpa3oBanue 3Hepryu B (pa30BbIX Mepexoaax 1 KOHCIIEKT
86 YpaBHeHHE TEIUIOBOro Oananca 1 861-70,

IOBTOPUTH




87

Pemrenue 3agau

KOHCIICKT

HOBerHOCTHOe HaTsKCHUC. KaHI/IJ'IJ'ISIpHI)IC SIBJICHHA. ,Z[aBJ'IeHI/Ie noa
I/ICKpI/IBHeHHOﬁ MOBCPXHOCTBHIO JKUIKOCTH. CDopMyna Jlammaca

§65-66, OTBETHTH
Ha BOIPOCEL,

88
ctp309
3amagalNe5

89 O0o00mICHNE U CUCTEMAaTH3aIHs 3HAHUH 10 TeMe "ATrperaTtHble COCTOSHUS 861-70,
BemiecTBa. Pa3oBble nepexoan!” IIOBTOPUTh

90 KontponbHas pabora 1o Teme "ArperaTHble COCTOSHUSI BEIIECTBA. KOHCIIEKT
®da3oBbIe MEPexobl"

91 DneKTpu3alys Tell U e€ NposBICHUs. DIeKTpuuecKuit 3apsi. [IBa Buaa §77, OTBETUTH HA
ANEKTPUUECKUX 3apsiioB. IIpOBOHUKH, AUAIIEKTPUKH U MOTYPOBOJIHUKH BOITPOCHI
DneMeHTapHBIN JeKTpUIECKuil 3apsia. 3aKOH COXPaHEHUS 878, orBeTUTH HA

92 3NEKTPUYECKOT o 3apsiia BONpPOCHL, cTp369

3amagalNes

93 Bzanmopeiicteue 3apsinoB. Todeunsie 3apsizpl. 3akoH Kynona 873-79,

IIOBTOPUTH
Pemenue 3amau §79, oTBETUTH HA

94 BONPOCHI, cTp373

3agauaNes

95 Onekrpuueckoe nose. Ero aeiicTBre Ha dNIeKTpHYECKUE 3apsiibl KOHCIIEKT
Hanpspx€anocTb anekrpudeckoro noss. [1pooHslit 3apsa. Jlunuu 881-82, oTBeTHTH

96 HaNpsLKEHHOCTH 3JIEKTpUdecKoro noist. OJHOPOAHOE 3IEKTPUUYECKOE HoJIe Ha BOIIPOCHI,

ctp379
3agagalNes
[ToTeHnnanbHOCTh IEKTPOCTATUYECKOrO 10JIs1. Pa3HOCTh OTEHIIMAIOB U §85, oTBETUTH HA
97 HAaIpsDKEHUE BOIIPOCHL, cTp399
3amagalNes
[lorennumanbpHas SHEPTUs 3apsizia B AMEKTPOCTaTHIecKoM rmone. [loTenuan §84, oTBeTUTH HA
98 ANEKTPOCTATHYECKOTO MOJISI BOIPOCHI, CTP395
3amagalNes
CBs13b HANIPSDKEHHOCTH TIOJIS M Pa3HOCTH MTOTEHIIHAIIOB IS §80, oTBeTHTH Ha

99 ANEKTPOCTATHYECKOTO MOJISI BOITIPOCHL, CTP376

3agagalNes

100 [TpuHOUT CYNEepHO3UIMU IEKTPUICSCKUX TOJIEH 881-83,

MOBTOPUTH
Pemrenue 3agau §83, oTBeTUTH HA

101 BOIPOCHL, cTp389

3agagalNes

102 [one Toueunoro 3apsiaa. [lone paBHOMEPHO 3apsHKEHHON Ceph §88, oTBeTHTH Ha

BOITPOCHI

103 [Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY 1mapa. [lone paBHOMEpHO KOHCIIEKT
3apsKEHHON OECKOHEYHOW IIIOCKOCTH

104 ITpoBOIHUKH B 3IIEKTPOCTATHIECKOM TOJIE. Y CIIOBHE PABHOBECHS 3apsII0B §89, orBeTUTH Ha

BOIPOCHL




Z[I/IZ)J'IGKTPI/IKI/I 1 NMOJYTIPOBOAHUKHU B IJICKTPOCTATUICCKOM II0JIC

§86-87, oTBETHTH

105 1
Ha BOIPOCHI
Kongencarop. D1eKTpoEMKOCTh KOHJIEHCATOpA. DNEKTPOEMKOCTh 890-91, orBeTHTH
106 | TWIOCKOTO KOH/eHCATOpA 1 Ha BOTIPOCHI,
ctp416
3amagalNe5
107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB 1 §92, oTBETUTH HA
BOITPOCHI
[ocnenoBarensHOE COeIMHEHNE KOHICHCATOPOB §92, otBeTUTH Ha
108 1 BOMPOCHI, cTp420
3agayaNes
DHeprus 3apsLKEHHOr0 KOHJIEHCaTopa §93, oTBETUTH HA
109 1 BOIMPOCHI, CTp423
3agayaNes
Pemenue 3anau §93, oTBeTUTH Ha
110 1 BONPOCHI, CTp423
3agauaNes
111 JIBIbKeHUE 3apsHKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JICKTPUYECKOM TI0JIe 1 888-93,
IIOBTOPUTH
112 Pemenue 3anau 1 881-93,
HOBTOPHTb
113 O00011IeHre U CHCTEMATH3aLUsI 3HAHUH 110 TeMe "JiekTpuyieckoe mnose" 1 881-93,
HOBTOPHTb
114 | KontpomnbHas pabora 1o teme "Jiekrpuieckoe mnoje" 1 KOHCIIEKT
115 Cua toka. I1ocTOsSHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS OCTOSHHOTO 1 KOHCIIEKT
IIEKTPUYECKOTO TOKA
116 | Ucrounuku Toka. Hampsixenne u 9J1C 1 KOHCIIEKT
117 | 3axon Oma a7 ydacTKa Ienu. DJIeKTPUIECKOe COPOTHBIICHUE 1 KOHCIIEKT
118 3aBUCUMOCTH CONPOTUBIICHUS OAHOPOIHOTO IIPOBOAHKUKA OT €ro JUIMHBL U 1 KOHCITEKT
IUIOIIA/IM [IOIEPEYHOr0 CeYEeHHs
119 Y nenpHOE COMpOTHBIIEHNUE BenecTBa. Pemenne 3aqa4d 1 KOHCIIEKT
120 [NocnenoBarensbHOE, MapauieIbHOE, CMENIAHHOE COSANHEHHE 1 KOHCITEKT
MPOBOJIHUKOB
121 | Pacuér pa3BeTBIEHHBIX IeKTpUueckuXx neneil. [Ipasuna Kupxroda 1 KOHCIIEKT
122 Pemenue 3amau 1 KOHCITIEKT
123 | Pabora snekrpudeckoro Toka. 3akon Jxoyns —Jlenna 1 KOHCIIEKT
124 | Pemenue 3amau 1 KOHCITIEKT
195 MoUIHOCTB AIEKTPUYECKOr0 TOKa. TerioBas MOIHOCTb, BhIIesIeMas Ha 1 TIOBTOPHTH
pesucrope
126 | Pemenue 3amau 1 KOHCIEKT
127 | D/1C u BHyTpeHHEE CONPOTHBIEHNE HCTOYHHKA TOKA 1 KOHCIIEKT
128 | 3axon Oma ayst OHOH (3aMKHYTOH) 3JIEKTPHIECKON IIeTTH 1 HMOBTPHUTH
129 Pemrenue 3anau 1 811-12, orBeTuTH




Ha BOMPOCHI
(yuebnuk 11
KJlacca)

130

MOHIHOCTI) HCTOYHHKA TOKa

814, oTBeTHTH Ha
BOITPOCHI
(yueOnuk 11
KJlacca)

131

Kopotkoe 3ambikanue

811, orBeTHTH Ha
BOITPOCHI
(yueOnuk 11
KJlacca)

132

KOHZ[eHcaTOp B IICTIM ITOCTOAHHOI'O TOKa

81-3, mOBTOPHTH
(yueOnuk 11
KJacca)

133

Pemrenue 3agau

84-7, MOBTOPHTH
(yueOnuk 11
KJacca)

134

Pemenne 3amau mo teme "IlocTOSHHBIN ANTEKTpUYECKUN TOK"

88-10,
IIOBTOPUTH
(y4eOnuk 11
KJacca)

135

Pemenue 3anad no teme "I10CTOSHHBIN MeKTpUYECKHM TOK"

811-14,
TIOBTOPHUTH
(y4eOnuk 11
KJacca)

136

Pemenue 3anad no teme "I10CTOSHHBIN MeKTpUYECKHH TOK"

81-14,
MOBTOPHUTH
(y4eOnuk 11
KJacca)

137

O0001IEHNE ¥ CHCTEMATH3aIMs 3HaHUH 110 TeMe "TIocTOsSHHBIH
AIEeKTPUYECKHHA TOK"

81-14,
MOBTOPHUTH
(y4eOnuk 11
KJ1acca)

138

KonrponbHas pabora 1o teme "[10CTOSHHBIHN IEeKTpUIeCKHii TOK"

81-14,
MOBTOPHUTH
(y4eOnuk 11
KJ1acca)

139

OJeKkTpudecKast MPOBOIUMOCTh Pa3IMIHBIX BEIIECTB. DIEKTPHUECKUIT TOK
B MeTaytax. CBEepXIpoBOANMOCTh

88, orBeTHTH Ha
BOIPOCHI
(yuebnmk 11
KJ1acca)

140

DNEeKTPUIECKUH TOK B paCTBOPAxX M pacIiiaBax AJIEKTPOIUTOB. 3aKOHbI
®Dapazes A IEKTPOIH3a

§16, OTBETUTH Ha
BOIIPOCHI
(yuebnmk 11
KJacca)




OnexTpudeckuil TOK B razax. [lnasma

844, oTBeTHTH Ha

141 BOIPOCHI
(yueOnuk 11
KJlacca)
DJNEeKTpUIECKU TOK B Bakyyme. BakyymHble mpuoOops 845, oTBETHTDH Ha
142 BOITPOCHI
(yueOnuk 11
KJlacca)

143 | DnekTpuvecKuid TOK B IOTYNPOBOIHHUKAX. [10IyIpOBOJHUKOBBIE TPUOOPHI TIOBTOPUTH
HroroBast KOHTpOJIbHAsS paboTa. 843, oTBETUTH HA

144 BOITPOCHI

(yueOnuk 11

KJacca)
dusnuecKkuil MpakTUKyM 1o Teme "M3MepeHue CHiIbl TOKa U HANpsDKEHUS OTBETUTH Ha
B IETTU [TOCTOSTHHOT'O TOKa MPH OMOIIM aHAJIOTOBBIX M U(PPOBBIX BOITPOCHI

145 | uamepurensHbIX TPHOOPOB" WM "3HAKOMCTBO C LH(pOBOI abopaToprent
no ¢usuke. [Ipumepsl n3Mepenus GUINUECKUX BEIUYWH MPU TOMOIIH
KOMIIBIOTEPHBIX TATYUKOB"

146 ®u3nyecKuil NPaKTUKYM 110 TeEME "vl/IsyquI/Ie }'{epaBHOMepHoro JBJKCHUS OTBETUTH Ha
C LIENBIO ONpe/ielieHHs] MTHOBEHHOW CKOPOCTH BOITPOCHI
dusnueckuil MpakTUKyM 1o Teme "M3MepeHune yCcKopeHus npu OTBETUTH Ha

147 npoonHH?‘ﬁHOM"paBHoycxopeHHOM JIBYDKCHUH 10 HAKJIOHHOM BOIIPOCHI
wiockoctH" win "MccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU NIPU
PaBHOYCKOPEHHOM JBIKEHHH"

148 q)mnqec”m/lﬁ H’}')aKTI/IKyM o Teme "M3mepeHne ycKopeHHsl CBOOOIHOT O OTBETUTH Ha
nafgenusa” win "V3ydyeHue IBHKeHHS Tea, OpOLIEHHOI 0 TOpPU30HTaIBHO" BOIIPOCHI
Ou3HUeCcKHii MPaKTUKyM 110 TeMme "3ydeHne ABIKeHus Tena 1Mo OTBETUTH HA

149 | OKPYXKHOCTH C MTOCTOSHHON TI0 MOZYINIO cKopocThio" win "MccnenoBanue BOIIPOCHI
3aBHCHMOCTH IIepHo/ia 0OpalleHUsi KOHHYECKOr0 MasgTHHUKA OT €ro
mapaMmeTpos"”

Ou3HUECKH MPaKTUKyM 110 TeMe "M3MepeHne paBHOAEHCTBYIOIIEH CHITBI OTBETUTH HA

150 | TPH ABHKCHHA Opycka 1o HaKIOHHOH mtockoctu" win "[IpoBepka BOIIPOCHI
THITOTE3BI O HE3aBUCUMOCTHU BPEMEHH JBIDKEHUSI OpycKa 0 HAaKJIOHHON
IUIOCKOCTH Ha 3a/IaHHOE PacCTOSTHUE OT €ro Macchl”

Om3nUecKuii MpakTUKyM 1o Teme "MccenenqoBanne 3aBUCHMOCTH CHIT OTBETUTH HA

151 | YMPYTOCTH, BOSHHKAIOIIMX B MPYKHHE H PE3HHOBOM o0pa3ie, oT uX BOIIPOCHI
nedopmanuu" wn "V3ydeHne ABWKEHHUS CUCTEMBI TEIl, CBI3aHHBIX
HUTHIO, TIEPEKUHYTON "yepe3 NErkuii 610K"

Om3uUecKuii MPaKTUKyM 110 Teme "M3mepenne kodhHuIneHTa TpeHus 1Mo OTBETHUTH Ha
BeJMYUHE yriioBoro ko3 durmenra 3asucumoctu Frp(N)" mmm BOIIPOCHI

152 "UccnenoBanne ABIKEHUS OpyCKa MO HAKIIOHHOM IIOCKOCTH C
nepeMeHHbBIM K03 dunuerToM Tpenus” mwin "V3ydenne IBHKEHUS Ipy3a
Ha BaJy ¢ TpeHueM"

153 duznveckuii IpakTHKyM 10 Teme "VccieqoBaHne yCloBHi paBHOBECHS OTBETUTH Ha

TBEPIOrO Tela, MMEIOIIero ock BpamieHus" win "KoHcTpynpoBanue

BOIPOCHL




KPOHIITEHHOB U pacuéT cui ynpyroctu" uinn "HM3ydeHne ycToli4uBOCTH
TBEPOrO TeNa, MMEIOUIEro IIOMAAb Onops!”

154

Du3nuecKuil MpakTUKyM 10 Teme "M3Mepenne uMmynbca Tena 1no
TopMO3HOMY IyTH" i "M3MepeHue Cuilbl TATH, CKOPOCTH MOJIENIN
IIEKTPOMOOHIISI X MOITHOCTH cHuTbl TSrH" Witk "CpaBHEHNE U3MEHEHUS
HUMITYJIbCa TeJla ¢ UMITYJIbcoM cuiibl" WK "HccieoBanue coxpaHeHust
HMIynbca IpU yOpyrom B3aumoaeicTsun" win "M3mepenne
KMHETHYECKON SHEPrUH TeNa [0 TOPMO3HOMY nyTH"

OTBCTUTH Ha
BOIIPOCHI

155

Du3nuecKuil MpakTUKyM 1o Teme "M3ydeHne n30TepMu4ecKkoro nporecca
(pPEKOMEHIOBaHO UCTIONB30BaHKE U POBOI 1abopaTtopun)" win
"H3y4enue uzoxopHoro mnpouecca” win "M3ydenue n3ooapHoro
npornecca” unu "I[IpoBepka ypaBHEHHs COCTOSHUS"

OTBCTUTH Ha
BOIIPOCHI

156

dusnueckuil mpakTukyMm 1o teme "M3mMepenue yaenbHoi TermoéMkocTu"
nnu "UccnenoBanue nporecca ocTeiBaHus BenlecTBa' nin "HccnenoBanue
aauabatHoro npomecca" win "M3ydeHre B3auMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO B3aMMOJICHCTBUS M TEMIIEPATYPbI KUIICHUS
KHUIKoCcTeR"

OTBCTUTH Ha
BOIIPOCHI

157

duznueckui NpakTUKyM 1o TeMe "M3ydeHne 3akoHOMepHOCTEH
ucnapeHus xuakocrei" nnu "VMizamepeHne yaenbHOM TEMIOThI MIaBIeHHs
npaa" wiu "M3ydeHue cBOMCTB HachIIEHHBIX napoB" nin "M3mepenue
a0COJIOTHOM BJIQXKHOCTH BO3/1yXa U OIIEHKA MAcChl MapOB B TIOMEIIECHHN .
Wzmepenue kodhduiveHTa moBepxXHOCTHOIO HATSDKEHUS

OTBETHUTH Ha
BOIPOCHI

158

duznueckuii npakTHKyM 1o Teme "HabiroieHne npespaiieHust SHepruu
3apsDKEHHOT0 KOHJICHCATOpa B SHEPTHIO W3JIYYSHHUS CBETOMOA" WK
"3yueHne mpoTeKaHus TOKa B I, CONlepKaIeil KoHaeHcaTop" Wiu
"Pacnipesenenue pa3HOCTH MOTSHIINAJIOB (HANPSDKEHUS) IPU
MOCJIeIOBATEIbHOM COSAMHEHNH KOHIEHCATOPOB"

OTBETHUTH Ha
BOIPOCHI

159

Ou3nuecKuii MpakTukyM 1o Teme "MccnenoBanne cMemanHOro
coequHeHus pe3uctopoB” win "M3Mepenne yaeapHOro CONpOTUBICHUS
npoBoHHUKOB" wiH "MccinenoBanne 3aBUCHMOCTH CHIIBI TOKA OT
HAIPsDKSHUS 1711 JTaMIIbl HaKaJTuBaHus"

OTBETHUTH Ha
BOIPOCHI

160

Om3uUecKuii MPakTUKyM 1o Teme "HaOmonerne >mexTponu3a’ win
"N3mepenue 3apsaa oqHOBaIeHTHOro noHa" win "MccnemoBanue
3aBUCUMOCTH COIPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMITEpaTyphl" WIN
"CHATHE BOJIBT-aMIIEPHON XapaKTEepUCTUKU Aroaa"

OTBETHUTH Ha
BOIPOCHI

161

PezepBHbIil ypok. O000mIEHHE U CHCTEMATH3ANNS 3HAHUH 110 TEMeE
"Kunematnka"

TIOBTOPUTH

162

PezeprHbIil ypok. O000mIEHNE U CHCTEMATH3ANNS 3HAHUH 110 TEMe
" Tunamuka"

TIOBTOPUTH

163

PezepeHbIil ypok. O000mIEHNE U CHCTEMATH3ANNS 3HAHUH 110 TEME
"CraTtuka TBepaoro Tena"

TIOBTOPUTH

164

PesepBHbIil ypok. O000IIeHNE N cUCTEMATH3AIHS 3HAHUH 110 TeMe
"3aK0HBI COXpaHEHHUS B MEXaHHUKe"

IOBTOPUTH

165

PesepBHblil ypok. O000IIeHNE U cUCTEMATH3AIHS 3HAHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHIECKON TeopHH"

IOBTOPUTH




166 PesepBHblil ypok. O000IIeHNE U cUCTEMATH3aIHs 3HAHUH 110 TeEMe 1 MOBTOPUTH
"Tepmoaunamuka. TeraoBble MalIMHbI"

167 PesepBHblil ypok. O000IIeHNE U cUCTEMATH3aIHs 3HAHUH 110 TeEMe 1 MIOBTOPUTH
" ArperaTHble COCTOSIHUSA BelecTBa. Pa3oBble nepexoab"”

168 PesepBHblil ypok. O000IIeHNE U cUCTEMATH3aIHS 3HAHUH 10 TeEMe 1 MOBTOPUTH
"Dnekrpuydeckoe noie"

169 PesepBHblil ypok. O000IIeHNE U cUCTEMATH3aIHS 3HAHUH 10 TeEMe 1 MIOBTOPUTH
"[locTOsIHHBIN 3JIEKTpUYEeCKUi TOK"

170 PesepBHblil ypok. O000LIeHNE U cucTeMaTH3alys 3HaHui 1o Teme "Toku 1 MIOBTOPUTH
B pa3NHUYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

Ne Tema ypoka KonauyecTBO 4acoB Jata uzyueHust a/3 DJIeKTPOHHbIE
n/ Bcero | Kontpoanneie | IlpakTnyeckue uudpossie
I paGoThI paGoThI o0pa3oBaTe/ibHbIE
MO IIaHy | mo (pakrty pecypceel
1 BzanmopeiicTBre MOCTOSHHBIX MArHUTOB U IIPOBOHUKOB C TOKOM. 1
MarnutHoe none. ['unoresza Ammnepa
2 Bexrop marautHoM naaykimuy. ITpuHimn cyneprnosunun 1
MAarHUTHBIX MoJied. JINHUU MarHUTHOW UHAYKIIUH
3 MarHuTHOe nosie NpoBOJHMKa ¢ TokoM. OmbIT DpcTena 1
4 Cuna Ammnepa, e€ HarpaBJIeHUE U MOIYIb 1
5 Pemenne 3anau 1
6 [Ipumenenne 3akoHa Amrepa. DIeKTpOU3MEpUTETbHbIE IPHOOPHI 1
7 Cuna Jlopeniia, e€ HampaBiIeHne U MOY/b. [IBIKeHNe 1
3ap5[)KeHHOI>i YacCTUllbl B OTHOPOJHOM MAarHMuTHOM I10JI€
8 Pemenue 3anau 1
Pa6ora cuisl Joperua 1
10 Pemenue 3anau 1
11 MarnutHoe none B Beuectse. deppoMartHeTuky, napa- u 1
JTaMarHETUKU
12 OcHoBHBbIE CBOcTBa eppomarHeTrkoB. [Ipumenenne 1
(beppoMarHeTuKoB
13 Pemenue 3amag mo teme "MarautHoe mosne" 1
14 Pemenue 3amag mo teme "MarautHoe mosne" 1
15 SIBieHue snekTpoMarHuTHOM nHAYKIuH. [IoTok BekTopa 1
MAarHUTHOM UHIYKLUU
16 BJIC uHayKIMH 1
17 3aKoH >IeKTpoMarHuTHON MHIyKuuu Dapages 1
18 Buxpesoe anextpuaeckoe momne. Tokun Dyko 1
19 3/1C MHAYKIINHN B IBIOKYIUXCS TIPOBOAHUKAX 1
20 Pemenue 3amau 1
21 [pasuio Jlenma 1
22 WNupykruBHOCTH. KaTyImka HHAYKTHBHOCTH B LM MTOCTOSTHHOTO 1
TOKa
23 SArnenune camonunykimn. 3/1C caMOMHAYKITHT 1




24 DHeprusi MArHUTHOTO TIOJISL KATYIIKH C TOKOM. DJIEeKTPOMarHUTHOE 1
&

25 Pemenne 3anau 1

26 OO0o0mIeHne 1 cucTeMaTn3alys 3HaHUH 110 TeMe 1
"DnekrpoaguHamMuka

27 Konrponbnas pabora 1o teme "IiekTpoguHaMuKa” 1

28 KonebarenpHas cucrema. CBoOomHbIe Konebanust. ['apMoHnYeckue 1
KoJeOaHus

29 KunemaTtnyeckoe ¥ JUHAMHYECKOE ONHMCAHHUE KOIeOaTeIbHBIX 1
JBYDKEHUI

30 DHepreTryeckoe onucaHue. BeIBOa THHAMHYIECKOTO OMHCAHUSI 1
rapMOHHYECKHX KOJeOaHHH U3 UX IHEPreTHIECKOro U
KHHEMATHIECKOTO OMHCAHHSI

31 Ammnuryna u gasa koneoaHuit 1

32 [Tepuon u yacrora kojebanuit. [Tepruon MaabIXx CBOOOTHBIX 1
KOJIeOaHUI MaTeMaTHYECKOTrO MasTHHKA. [leprom cBOOOTHBIX
KoeOaHUi NPYKNHHOI'O MasTHUKA

33 3aryxatomiue konedanus. BeiHyxkaeHHble konebanus. PeonaHc 1

34 ABTOKONIEOAHUS 1

35 Pemenue 3anay 1

36 Ypok-koHpepeHuus "MexaHudeckue KouedaHus B My3bIKaIbHBIX 1
HHCTpyMeHTax"

37 O000mIeHne 1 cucTeMaTH3alMs 3HAHUH 10 TeMe "MexaHn4ecKue 1
koseOaHus"

38 DJekTpoMarHuTHbie konedanus. KojaebarenbHbli KOHTYp 1

39 dopmyna Tomcona. CBs3b aMIUTATY/IBI 3apsiia KOHACHCATOPA C 1
aMIUTUTYIOH CHIIBI TOKA B KONIeOATEIbHOM KOHTYpE

40 3aKoH COXpaHEHUs SHEPTHH B WACATHHOM KOJIeOATEIEHOM KOHTYpe 1

41 3aryxarommue 3JIeKTPOMarHuTHRIE KoieOaHuss. BeHYXIeHHBIE 1
3JIEKTPOMarHUTHBIE KOJIeOaHUs

42 [lepemennsIit Tok. Pe3ncTop n KOHAEHCATOP B LIENH TIEPEMEHHOTO 1
TOKa

43 Karymka MHIyKTHBHOCTH B IIETTH ITIEPEMEHHOT0 TOKa 1

44 3axon OMa IS AIIEKTPUIECKOH IETH MEPEMEHHOT O TOKa 1

45 MoLHOCTh NEPEMEHHOI0 TOKA. AMIUTUTYAHOE U IEHCTBYIOLIEE 1

3HAYCHUE CUJIBI TOKA U HAIIPSXKCHUA




46 Pe3onHaHC B 2IIEKTPUIECKOM TIeTH 1

47 Pemenue 3anau 1

48 WneansHbriA Tpanchopmarop. [IponsBoacTso, epenaya u 1
ToTpeOIIeHUE AIIEKTPUIECKOH SHEPTHU

49 DKOJIOrMYeCcKre PUCKHU TIPH POU3BOJICTBE DIIEKTPOIHEPTHH. 1
KynbTypa ncrons30BaHus 3JIEKTPOIHEPTHH B TIOBCEHEBHOM
KHU3HH

50 Pemenne 3anau 1

51 Pemenne 3anau 1

52 O0001eHre U CHCTEMaTH3alusl 3HAHUH 110 TeMe 1
"DIeKTPOMAarHUTHBIE KojicOaHus"

53 MexaHnuecKre BOJHBI. XapaKTEpPUCTHKH MEXaHUYECKHX BOJIH 1

54 CBolicTBa MEXaHUYECKHUX BOJIH 1

55 3Byk. XapaKTepUCTHKHU 3BYKa 1

56 NudpasByk u ynprpassyk. LllymoBoe 3arpsisHeHre OKpyKaroleit 1
cpenbl

57 Pemenue 3anau 1

58 OneKTpOMarHuTHEIE BONHBL. M3IydeHne 31eKTpOMarHuTHBIX BOJTH 1

59 OHeprus MeKTPOMArHUTHHIX BOJTH. CBOICTBA AJIEKTPOMATHUTHBIX 1
BOJIH

60 [Ikasna 31eKTpOMarHUTHBIX BOJH. [IprMeHeHue 1
9JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY

61 [TpuHIMIBI pagUOCBS3H U TeIEBUICHU. Paqnonokarms. 1
DJeKTpOMarHUTHOE 3arps3HEeHHe OKPY)KaIOIel cpeabl

62 KonrponbHas pabora o teme "Konebanust u BoiHbI" 1

63 CBeT. 3aKOH MPSIMOJIMHEHHOTO PAaCIPOCTPAHEHHUS CBETA 1

64 Pemrenue 3ama4 Ha MpUMEHEHHE 3aKOHA MPSIMOIMHEHHOTO 1
pacnpocTpaHeHHs CBETa

65 Otpaxxenue cera. [Inockoe 3epkano. Chepudeckoe 3epkaio 1

66 [Ipenomnenue cBera. AGCOMOTHBIN 1 OTHOCUTENFHBIA TIOKA3aTeNb 1
npenomieHus. [TomHoe BHyTpeHHee oTpakeHue. IIpenensHblil yron
TIOJTHOTO BHYTPEHHETO OTPayKEeHHs

67 Pemrenue 3ama4 Ha MpUMEHEHHE 3aKOHOB OTPAXKSHUS U 1
TIPENIOMJICHHSI CBETa

68 Xon mydeit B mpusme. ucriepcust ceera. CitoxHBIHA cocTaB Oenoro 1

cBera. L{ger




69 JInnssl. @oKycHOE PacCTOSHUE U ONTHYECKAs CUIIA JTMH3BI 1

70 [ocTpoeHre N300paxKeHUH B JIMH3aX U X CHCTEMaX. YBEIUYCHUE 1
JIMH3BI

71 Penrenue 3ama4 Ha mocTpoeHUE N300PAKEHAN, TIOTYJaeMBIX C 1
MOMOIIBIO JTIUH3

72 I'ma3 xak ontuueckas cucteMa 1

73 Pemienue 3agau. [Ipesensl IPUMEHUMOCTH [E€OMETPUIECKOI 1
OITHKH

74 CKOpOCTh CBETa M METOJIbI €€ H3MEPEHHUSI 1

75 Hucniepcus cBera 1

76 Wnrepdepennus ceera 1

77 KorepeHTHbIE HCTOUYHHUKH. Y CIIOBHSI HAOTIOIEHNUST MAKCUMYMOB H 1
MHHHUMYMOB

78 Pemenue 3anau 1

79 [Tpumenenue nHTepdepeHnnm 1

80 Judpakius cBera 1

81 JudpakumonHas pemérka. Y ciioBue HaOIIOCHUS TJIaBHBIX 1
MaKCUMYMOB

82 Pemenue 3anay 1

83 [Nonepeunocts cBeToBbIX BoH. [Tonspuzanust cBera 1

84 Pemenue 3anay 1

85 CBeToBEbIC ABJICHUS B IPUPOJIE 1

86 O0o001IeHne 1 cucTeMaTH3alys 3HaHKH 110 Teme "OnTuka” 1

87 KonrponbHas pabora 1o teme «OnTuxa» 1

88 I'paHHIBI MPUMEHUMOCTH KIIaCCHYECKOH MEXaHUKH. 3aKOHBI 1
SIIEKTPOJMHAMUKH ¥ PUHIMAI OTHOCHUTEIEHOCTH

89 [MocTynaTel crienuaabHOR TEOPUH OTHOCHUTELHOCTH 1

90 [IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeobpa3oBanus 1
Jlopenna. YcioBue npuarnHHOCTH. OTHOCUTETHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IIeHHEe BPEMEHH M COKpAIeHUE JITHHBI

91 DHeprus U UMITYIIBC PEIITUBIUCTCKOMN YaCTUIIBI 1

92 CBs13b Macchl ¢ 9HEPTHel U UMITYJILCOM PENISITUBHCTCKON YaCTHIBL. 1
DHeprus Mmokos

93 PaBHOBeCHOE TEIIOBOE U3TyUEHUE 1

94 3akoH cMmemieHns Buna 1




95 I'mnoresza M. I1nanka o kBaHTax. @OTOHBI 1

96 DHeprusi ¥ UMITYJIbC (POTOHA 1

97 ®oroapdext. Onbiter A. I'. Croneroa. 3akoHb! poTodddexTa 1

98 VYpaBHenue Ditamreitna s pororddekra. "Kpacnas rpannma” 1
¢doroadhdekra

99 Hasnenne ceeta. Onbitel I1. H. JIeOenena 1

100 | BosiHOBBIE CBOMCTBA YaCTHI] 1

101 | Bomnsl ne bpoiins. {imiaa BonHb! e bpoitns u pazmepsr obiactu 1
JIOKAJIN3aIMY IBHOKYLIEHCS YaCTHIIBI

102 | KopmyckynsipHO-BOJIHOBOH Tyallu3m 1

103 | JIudpaxims 3JIEKTPOHOB Ha KPUCTAILIAX 1

104 | Crneumnduxa n3mepenuii B Mukpomupe. COOTHOIICHUS 1
HeomnpezenéHHocrel [ elizenOepra

105 | Pemenue rpaduuecKux 3amad 1

106 | Pemrenuie pacyéTHBIX 3a1a4 1

107 | KourponbHas pabota mo temam: "OcHoBbl CTO", 1
"KoprryckynapHO-BOITHOBOH Ayann3m"

108 | OmnbITHI MO KCCIIEIOBAHUIO CTpOEHHs aToMa. [InanerapHas Moaenb 1
aToma Pesepdopaa

109 | Iocrynarsl bopa 1

110 | Bwupasl ciektpoB. CIieKTp ypOBHE#H YJHEPIHU aTOMa BOAOPOAA 1

111 | CronTaHHOE U BBIHYKACHHOE U3IyUYeHHE CBETa 1

112 | Jlazep 1

113 | Hyxnonnas monensb sapa ['elizenOepra-FBanenko. 3apsin u 1
MaccoBO€ YHUCIIO Aapa. M3oronbl. PaanoakTMBHOCTH

114 | 3axoH paanoakTUBHOIO pacmaaa. CBOWCTBA HOHU3HUPYIOIIETO 1
U3IIy4eHrs. BinsHue paauoaKTUBHOCTH Ha )KUBBIC OPTaHH3MBI.
Ho3umerpus

115 | Dueprus cBs3U HYKIOHOB B sape. Anepubie cusl. Jedekt Maccr 1
simpa. SnepHbie peakmmu. AnepHpie peaktopsl. [TpodiaeMbt
VIIPABJISIEMOT0 TEPMOSICPHOTO CHHTE3a. DKOJIOTHYECKUE aCTIEKThI
pa3BUTHS SICPHOI YHEPTETUKH

116 | Mero/pl periucTpalyy | UCCIEIOBAHMUS SJIEMEHTAPHBIX YaACTHUIIL. 1

®dyHnaMeHTaIbHbIE B3aUMOACHCTBYS. bapHOHBI, ME30HBI U
nentoHsl. [Ipeacrasnenue o CrangapTaoit Monenu. Ksapk-
[JIFOOHHAS! MOZAEb aJpOHOB




117

®dusuka 3a npegenamu CrangapTHol Moaenu. TémMHast MmaTepus U
TéMHas 3Heprus. ExnHcTBO pU3ndyecKoi KapTHHBI MUpa

118 | Oransl pa3BUTHSA aCTPOHOMHUH. 3HAUEHHE aCTPOHOMHUH

119 | IlpumeHNUMOCTH 3aKOHOB (PU3HKH JUISI OOBSICHEHHS TIPHP OB
KOCMHUYECKHX 00BhEKTOB. MeTOIbI aCTPOHOMHYECKUX
HCCIIeI0BaHUN

120 | CoBpeMeHHBIE ONTHYECKUE TENECKOTBI, PaIHOTEIECKOIIBI,
BHeaTMOC(epHast aCTPOHOMHUS

121 | Bwupn 3Bé3anoro Heba. Co3Besus, sipKue 3BE3/bI, TUIAHETHI, HX
BUIUMOE JIBHKCHHE

122 | Conneunas cucrema. Comuie. ConHeyHas akTUBHOCTD. VICTOUHUK
sHepruu CoHIA U 3BE3]T

123 | 3BE3xbI, X OCHOBHBIE XapaKTepUCTUKH. [lnarpamma
""CrIeKTpaNIbHBIN KJ1acC — CBETUMOCTD'"

124 | 3Be3nbl IIaBHOM MOCIEAOBATEILHOCTH

125 | BuyrpenHnee crpoeHnue 38€37. CoBpeMEHHbIE MPECTABICHHUS O
MIPOUCXOXKIEHUH U 3BoJroIMM CoJHITa 1 3BE31. DTambl )KUZHU
3BE3 ]

126 | Muneunsiii [Tyre — namia anaktuka. Turnsl rajgaktik. YEpHbIe
JBIPHI B SAPAX raJakTHK

127 | Bcenennas. Pacmmpenue Beenennoii. 3akon Xa06mna. Teopus
Bonsioro B3peiBa. PenukroBoe nznyuenue

128 | MacmrabHas cTpykTypa Beenennoii. MeraranakTrka

129 | HepemiéHHble MpobiIeMbl aCTPOHOMHUH

130 | dwusuyeckuii npakTHkyM no Teme "MccnenoBaHie MarHUTHOTO
TI0JI IOCTOSTHHBIX MarHuToB" win "VcenenoBaHue CBONCTB
¢deppomarnernko" win "VcciaenoBanue IeiCTBHS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131 | Owusuyeckuit npakTukym no teme "M3mepenue cunbl Ammepa" win
"N3yueHne 3aBUCHMOCTH CHIIBI AMIIepa OT CHJIBI TOKa" WITH
"OnpezneneHre MarHUTHOW HHAYKIIMHA HA OCHOBE M3MEPEHHS CHITBI
Awrrepa"

132 | Owusuyeckuit npakTukyM o Teme "MccnenoBanue sIBICHUS
AIEKTPOMArHUTHOW HHAYKIMH" i "OnpeneneHrne NHIYyKIHN
BHUXPEBOI'0 MATHUTHOTO ITOJIS"

133 | ®wusuyeckuii npakTHKyM 1o Teme "MccnenoBanue sIBICHUS

camonHaykun" uiny "COopKa MOJIENTH JIEKTPOMArHUTHOTO
reHeparopa"




134

dusnueckuil MpakTukyM 1o teme "M3mepenue nepuona
CBOOO/IHBIX KOJIEOaHNH HUTSHOTO M NPYXKMHHOT'O MasiTHUKOB"

135

duznueckuii npakTHKyM 1o Teme "IIpeoOpazoBaHue sHEPTHH B
MIPY>KUHHOM MasiTHUKe"

136

®dusnueckuil mpakTukyMm 1o teme "HMcceiaenoBanue nepeMeHHOro
TOKa yepe3 MOCJIEe0BATEIbHO COSUHEHHBIE KOHEHCATOp,
KaTymky u pesuctop” win "McciaemoBanre paboThl HCTOYHHKOB
CBeTa B LIENH MEPEMEHHOr0 ToKa"

137

duznyeckuil npakTukyM 1o teme "M3ydenne napameTpoB
3BYKOBOM BOJIHBI"

138

dusnueckuil MpakTUKyM 1o teme "M3mepenue nokaszarens
nipenomiienus crexia” mwin "[lonyuenne n3o0paxeHus B cHCTEME
U3 TUIOCKOT'0 3epKajia U JIMH3bI"

139

duzndeckuit npakTUKyM 1o Teme "HccienoBaHne 3aBUCUMOCTU
(hOKYCHOTO pacCTOsTHHS OT BEIeCTBa (Ha MPUMepe >KUIIKUX JIMH3)"
i "M3mMepenne (OKyCHOTrO PacCTOSIHUSI pacCEeMBAIONINX JTHH3"

140

®dusnveckuii npakTHKyM no Teme "Habnronenue nudpaxummy,
UHTEpPEPEHIIUH U MOJISIpU3aluy cBeTa"

141

Ou3nuecKuil MpakTukyM 1o teme "OnpeneneHne UMITyabca U
SHEPrHHU PENIITUBUCTCKUX YacTHl] (10 GoTorpadusiM TpeKkoB
3apsOKEHHBIX YaCTHUI] B MArHUTHOM 11oJie)"

142

Ou3HUeCcKHil MPaKTUKyM 110 Teme "M3mepenne mocTosHHON
[Tnanka Ha ocHOBe uccnenoBanus Gorodddexra” umm
"HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA Yepe3 CBETOIUO]] OT
HaTpsDKEHUS"

143

Om3nueckuii mpakTukyM 1o teme "HMccinenoBanue crieKkTpa
Pa3peKEHHOr0 AaTOMAapHOTO BOAOPO/A M M3MEPEHHUE TIOCTOSIHHOM
Punbepra"

144

Om3uuecKuii mpakTukym 1o teme "HMcciaenoBanne
paZiMoaKTUBHOTO (POHA C UCTIONH30BAHUEM JIO3UMETpa" MIn
"N3yueHne morioneHns OeTa-qacTHIl aTFOMHUHHEM"

145

Om3nuecKuii MpakTukyMm 1o Teme "HaOmronenus 38€31H0r0 Heba
HEBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX
TIPWIIOKEHUH IS ONpEIeNICHNS TTOJI0KEHHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE co3Be3usi CeBepHOTro
TOyIIapus u sipkue 38E3ab61" win "HabnromeHns B TEmecKor
JIyHbI, IIIaHeT, TyMaHHOCTEH M 3BE3JHBIX CKOIUICHHH"

146

O06o6mienne 1 cuctemaTn3anys 3HaHui. Ponb ¢usukm u
ACTPOHOMHMH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLUAIBHON U




STUYECKOU C(l)ean JACATCIIBHOCTH YCJIOBCKA

147 | OO6oOmeHue u cucTeMaTH3aus 3HaHUA. Poib 1 MecTo hU3nKu 1 1
ACTPOHOMUH B COBPEMEHHOMN HAYIHOM KapTHHE MHPa

148 | OO6o6menne u cucteMaTuzanyst 3HaHUK. Porb dusnaeckoil Teopuun 1
B (hOPMUPOBAHUM NIPEICTABICHHUN O (HH3MYECKON KapTHHE MUPA,
MeCTO (hM3UUYECKOM KapTUHBI MUpa B OOIIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O IPUPOJIE

149 | OO6oOmenne u cucTeMaTu3alus 3HaHui 1o Teme "KunemaTuka" 1

150 | OO6oOIIeHue 1 cUCcTeMaTH3aIMs 3HaHuH 110 Teme "KunemaTtnka" 1

151 | OO6oO1ieHe ¥ CUCTEMATH3AIUs 3HaHUI 110 TeMme "JIuHamuKka" 1

152 | OO0oO1ieHre 1 cUcTeMaTH3aIMs 3HaHuH 110 Teme "CraTrka 1
TBepjoro Tena"

153 | OO0oOIIeHNE U CUCTEMATH3AIMS 3HAHUH 110 TeMe "3aKOHbI 1
COXpaHEeHMs B MeXaHuke"

154 | O06o06menne u cucTeMaTu3aus 3HaHUi 110 TeMe "OCHOBEI 1
MOJIEKYIApHO-KUHETH4YeCcKoi Teopun”

155 | OO0oOIeHEe ¥ CUCTEMATHU3AIINS 3HAHUI 10 TEME 1
"Tepmonunamuka. TeroBsie MaIuHb!"

156 | OO0oOuieHre 1 cUCTEMaTH3aLKsI 3HAHUH 110 TeMe "ArperaTHble 1
cocTosHus BemecTBa. Pa3oBbie mepexoanr”

157 | OO0o6uieHne 1 cUCTEMATH3ALUsI 3HAHHUH 110 TeMe "DJIEeKTpUIecKoe 1
mone"

158 | O0o00IIeHe 1 cUCTEMATH3AIMS 3HaHUI 110 TeMe "TIoCTOSHHBIMH 1
AIEeKTPUYECKHA TOK"

159 | OO6oOIeHe ¥ CUCTEMATH3AIMS 3HaHUI 110 TeMe "TOKH B 1
pa3IuuHBIX cpenax”

160 | OO0oGuEeHHE U CUCTEMATHU3ALMS 3HAHUHM 10 Teme "MaraurHoe 1
mone"

161 | PesepsHblit ypok. O000IICHUE U CHCTEMATH3AIMS 3HAHUI 110 TeMe 1
"DneKTpOMarHuTHAs HHAYKITHS"

162 | PesepsHblit ypok. O000IICHUE U CUCTEMATH3AIMS 3HAHUI 110 TeMe 1
"MexaHn4ueckue Konebanus"

163 | PesepsHblit ypok. O600IICHHE U CUCTEMATH3AIMS 3HAHUI 110 TeMe 1
"DeKTpOMarHUTHBIE KoJeOaHus"

164 | PesepBHBI ypok. OO00IICHNE U CHCTEMATH3AIHS 3HAHIHA 110 TEME 1
"MexaHHYeCKHe U 3JIEKTPOMAarHUTHbIE BOIHBI"

165 | PesepsHblil ypok. O000IIEHNE N CUCTEMATH3AIHS 3HAHUH 10 TeEMe 1




"Onruka"

166 | PesepBHBI ypok. OO0OIICHNE M CHCTEMATH3AIHS 3HAHKHA 110 TEME 1
"OcnoBer CTO"

167 | PesepBHsIA ypok. OO0OIICHNE M CHCTEMATH3AIHS 3HAHKIA IO TEME 1
"KopmyckynsapHO-BOITHOBOH Ayann3m"

168 | PesepBHbIii ypok. OO0OIICHNE ¥ CHCTEMATH3AIHS 3HAHKHA 110 TEME 1
"®usuka atoma"

169 | PesepBHsIii ypok. OO0OIICHNE ¥ CHCTEMATH3AIHS 3HAHKHA 110 TEME 1
"®u3uKa aTOMHOIO A1pa U 3JIEMEHTApHbIX YacTul"

170 | PesepBHbIii ypok. OO0OIICHNE ¥ CUCTEMATH3AIHS 3HAHKIA 110 TEME 1
"DnemeHTsI acTpodu3nuku”

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

» Gusuka, 10 kinacce/ KacwesinoB B.A., O011ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AkimonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

» Gusuka, 11 kinace/ Kacesino B.A., O611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; Akimonepnoe obuiectBo «M3narensctBo «IIpocBenieHue

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
OEJIEPAJIBHAS PABOYAS TTPOTPAMMA CPEJJHEI'O OBIIETI'O OBPA3SOBAHUMA
OU3UKA (yrinyonennsiit ypoeHs)(aiis 10—11 kiraccoB oOpa3oBaTeIbHbIX OpraHU3aINi)

YMK «®Duzuka. 10 knacc. YrayOneHHbIH YPOBEHBY

1. YueOnuk ®dusuka. 10 knacc. YrinyoneHHbi ypoBeHb.(aBTop B. A. KacbsiHOB).

2. ®uzuka. 10 knacc. YraoybneHHbsli ypoBeHb. MeTtoauueckoe nocooue (aBrop B.A.
KacpstHOB).

3. ®usuka. 10 knace. Aunakruueckue Mmarepuaisl (aBTopbl A. E. Mapon,E. A. Mapon).

YMK «®Dusuka. 11 knacc. YrayOneHHbIH YPOBEHBY

1. YueOnuk ®dusnka. 11 knacc. YrinyoneHHb ypoBeHb.(aBTop B. A. KacbsiHOB).

2. ®uzuka. 11 kracc. YraoyOneHHbll ypoBeHb. MeToaudeckoe mocobue (aBTop B.A.
KacesHOB).

3. ®usuka. 11 kinace. Aunaktudeckue matepuaisl (aBTopsl A. E. Mapon,E. A. Mapon).

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1 http://nsportal.ru - coruanbHas ceTh pabOTHUKOB 00pa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢busuka B mkoste.

3 http://festival.1september.ru/articles/ - dbectuBans negarornyeckux uacit «OTKPBITHIA YPOK».
4 http://www.fizika.ru/ - caiit gst yuuteneii GU3NKH U X YICHUKOB.

5 http://www.physics.ru/ - maTepuasbsl o pusuKe.

6 www . ege .edu.ru - uadopmanmonusiii mopran EI'D.

7 http :// school - collection . edu . ru / - enqunas komnekius [{OPos



