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NOACHUTENIbHAA 3ANMUCKA

[Iporpamma mo ¢u3uke Ha ypoBHE CpeaHero obmiero obpa3oBaHUsi pa3padOTaHa HA OCHOBE IMOJIOXKCHHA U TPeOOBaHHW K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pasoBaresbHON mporpaMmsl, npeactaBieHHbIX B DI'OC COO, a Takke ¢ yuérom ¢eaepanbHOl pabodei mporpaMMbl BocnuTaHus U KoHnenuu
npernojaBanus ydyeOnoro npeamera «®Dusmka» B 00pa3oBaTeNbHBIX Opranusanusax Poccuiickoit @enepannu, peaau3yloUIMX OCHOBHBIE 00pa3oBaTelbHBIC
IIPOrPaMMBI.

[Tporpamma mo ¢usuke ompenenser o0s3aTeNbHOE MPEAMETHOE COAEp)KaHUE, YCTAHABIMBAECT PEKOMEHIYEMYIO IOCIIEAOBATEIbHOCTh U3yUCHHUS TEM U
pa3zfenoB y4eOHOro mpeaMera ¢ Y4ETOM MEXIPEIMETHbIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3pPacTHBIX OCOOEHHOCTEH
oOyuaromuxcs. [Iporpamma nmo ¢usuke naéT mpeacTaBICHHE O LEJSIX, COAEp)KaHHH, OOIIel cTpaTernu oOydeHUs, BOCIUTAHUS U PAa3BUTHUS OOYUYaIOIIMXCS
cpeacTBaMu yueOHoro npeamera «Pusuka» Ha yriayO0JlIE€HHOM ypOBHE.

Wzyuenne kypca Gu3uku yriayOIE€HHOTO yPOBHS MO3BOJISIET peain30BaTh 3a/1aud MPOPECCHOHATFHON OPUEHTAINH, HAPABICHO HA CO3/IaHUE YCIJIOBHIA
JUIsl TIPOSIBJIEHUS] CBOMX MHTEIJICKTYAJIIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OOYdYaroUIMMCs, KOTOpble HEOOXOIUMBI JUIsl TPOAOIKEHHsT 00pa3oBaHUs B
OpraHU3aIMIX TPOPECCHOHATBHOTO 00PA30BAHMUS IO PA3TUYHBIM (PU3UKO-TEXHHUECKIM U MH)KEHEPHBIM CIIEUATBHOCTSIM.

B nporpamme 1o ¢usuke onpenensorcs miIaHupyeMble pe3yabTaTbl OCBOCHUS Kypca (PM3UKU Ha YpPOBHE CPEJHEro o0Iero oopa3oBaHus: JIMYHOCTHBIE,
METanpeIMeTHbIe, MpeaMeTHbIe (Ha yriryOn€HHOM ypoBHE). HaydHO-MeTOHOoJIOormYeckold OCHOBOW [uis pa3padOTKM TpeOOBaHWMN K JIMYHOCTHBIM,
METaNpeIMETHBIM M IPEIMETHBIM pe3ysibTaTaM OOy4YaroUIMXCsl, OCBOMBILUX IporpamMmy IO (HU3UMKE Ha YPOBHE CpeaHero ooOuiero oOpa3oBaHUs Ha
yrIIyONE€HHOM YPOBHE, SIBIISICTCS CUCTEMHO-ACSATEIbHOCTHBIA MOIXO/.

ITporpamma 1o (pu3MKe BKIIOYAET:

TUTAHUPYEMBIE PE3yIbTaThl OCBOSHHS Kypca (PU3MKU Ha YIITyOJEHHOM YPOBHE, B TOM YHCIIE IPEAMETHBIC PE3YNIbTATHI IO rojjaM 00yueHMs;

cojiepkanue yueoHoro npeamera «Dusnkay mo rogaM o0ydeHus.

[IporpaMma no pu3smKe UMeET MPUMEPHBII XapaKTep U MOXKET ObITh UCIIOJIb30BAHA YUYUTENIAMU (DU3UKHU JJI1 COCTABICHUS CBOUX pabOYUX MPOrpaMM.

ITporpamma o ¢u3nke HEe CKOBBIBAET TBOPUECKYIO MHULMATUBY yUUTeNeH U MPeloCTaBIseT BO3MOXKHOCTH JUIsl pean3aluy pa3IMyHbIX METOAMYECKHX
MIO/IXOJIOB K IPETOIaBaHNI0 (PU3UKU Ha YIIIyOJEHHOM YpOBHE MPHU YCIOBUH COXpaHEHUs 0053aTelbHON YacTu COJIepKaHus Kypca.

dusnka Kak Hayka o HanOoJiee O0IMX 3aKOHAX MPHUPO/IbI, BHICTYMAs B KaUyeCTBE Y4eOHOI0 MpeMeTa B LIKOJIE, BHOCUT CYILIECTBEHHbIN BKJIaJl B CUCTEMY
3HaHUU 00 okpyxkarouieM mupe. [lIkonbHbI Kype Pu3nKn — cucTeMooOpa3yrouuil ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (pU3NYECKUE
3aKOHBI JIEXKAaT B OCHOBE IPOLIECCOB M SABICHMM, M3ydaeMbIX XUMHUeH, Ouonoruel, ¢pusznyeckoit reorpadpueit u acrpoHomueil. Mcnonb3oBanue n akTMBHOE
MpUMEHEHHE (U3NYECKUX 3HAHUN OMNpENEeNIUIIO XapakTep M OypHOE pa3BUTHE Pa3sHOOOpA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIIOPTA, OCBOEHUS
KOCMOCa, TIOJYYEeHHUsI HOBBIX MaTepUAJIOB C 3aJaHHBIMU CBOMCTBaMu. M3yueHue (M3MKM BHOCHUT OCHOBHOHM BKJAJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa 00y4aroiierocs, B GOpMHUPOBAHUE YMEHUI IPUMEHITh HAy4YHbIN METO/ MO3HAHUS IIPU BBITIOJTHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBY Kkypca (u3MKM Ha YpOBHE CpeaHero oOIIero oOpa3oBaHMs MOJIOKEH psi HJel, KOTOpble MOXHO paccMaTpuBaTh KaK MPHUHIUIBI €ro
MTOCTPOCHHUS.

Hoesa yenocmnocmu. B cooTBETCTBUM C HEW KypC SBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH COAEPXKUT MaTepual U3 BCeX paszenioB (pU3MKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT (H3MUecKuX Teopuid. Bemymum B Kypce sBisercs
(dbopMHpOBaHUE MPEJICTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIeE.

Hoesa zymanumapu3zayuu. EE peanuszanus npeanonaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO MOTEHIMAaIa (PU3MUECKOM HAyKHU, OCMBICTICHUE CBS3U Pa3BUTHS
¢bu3uku ¢ pa3BuTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIEMaMH.



Hoea npuxnaonon nanpagnennocmu. Kypc ¢Qusuku yriayOGn€HHOTO ypOBHS NpENojiaraeT 3HAKOMCTBO C IIMPOKUM KpPYrOM TEXHUYECKHX U
TEXHOJIOTUYECKUX MPUIIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB. [Ipu 3TOM paccmaTpuBaroTCs Ha YpOBHE OOLIMX MPECTABICHUN U COBPEMEHHBIE TEXHUUECKUE
YCTpPOMCTBA, U TEXHOJIOTHH.

Hoea rKkonozuzayuu peanv3yercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJEpKaHUS, MOCBAIIEHHBIX 3KOJIOTMYECKUM IpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXJAeHHUs NpoOJieM paluOHAIBHOTO MPHPOJONOIB30BaHUS M HKOJIOTUYECKOM
0€30MMacHOCTH.

OcBoeHue cosepkaHus MporpamMmbl o (pU3uKe JOHKHO OBITH MOCTPOCHO HA MPUHIMIAX CUCTEMHO-AESITeIbHOCTHOTO noaxoa. s ¢pusuku peanusanus
3TUX TPHUHIMIIOB 0a3upyeTCsl HAa HCIOJIb30BAHUU CAMOCTOSITEIIBHOTO JKCIEPUMEHTa KaK IOCTOSHHO JelcTByromero Qakropa ydebHoro mporecca. s
yrayOaEHHOTO YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHHUYECKOTO SKCIIEPUMEHTA, BKIIOYAIONIEr0 (PPOHTAJIbHbIE YUYCHHUUECKHUE OMBITHI NMPU U3YyYCHHUH
HOBOT'O MaTepuaia, JJabopaTopHbie pabOTHl U PabOTHI MmpakTukyma. [Ipu 3TOM BO3MOXKHEI JIBa crioco0a peanu3aruu (PU3UUecKoro mpaktukyma. B mepBom
cllydae MpakTUKyM ImpoBoauTcs au6o B koHie 10 u 11 kiaccos, mubo mociie nepBoro U BTOPOro MOIYTOAMil B KaXKI0M U3 3TUX KiaccoB. Bropoii cmocob — 3to
WHTETpaIysl padoT MPaKTHKyMa B CHCTEMY JIaOOPaTOpPHBIX paboOT, KOTOpPHIC MPOBOIATCS B Ipoliecce m3ydeHus: pasznuena (temsl). [Ipu aToM mon paboramu
MPAKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE HCCIEAOBaHUE, KOTOpPOE IMPOBOJIUTCS IO PYKOBOJCTBY CBEPHYTOro, 0000IIEHHOTO BUIa 0O€3 MOLIaroBOMH
HHCTPYKIIUH.

B mporpamme mo ¢usuke cucteMa y4EHHYECKOTO SKCIIEPUMEHTa, JIa0OpaTOPHBIX pabOT M MpPaKTHUKyMa MpeJCTaBieHa €IUHBIM mepeuHeM. Buioop
TEMAaTUKU Il 9TUX BHUJIOB YUYEHHYECKHMX MPAKTUYECKUX PabOT OCYIIECTBISIETCS YYaCTHHUKaMHU OOpa30BaTEIBHOTO MPOIEecca MCXOAS W3 OCOOCHHOCTEH
MOYPOYHOr0 TUTAHUPOBAHUSI U OCHalleHus KabuHera ¢usuku. [Ipu 3ToM obecrneuuBaeTcs OBjiaJeHHE OOYYAIOMIMMHCS YMEHUSMHU MPOBOJUTH MPSMBbIE U
KOCBCHHBIC U3MEPCHUA, UCCIICAOBAHNA 3aBUCUMOCTEN CI)I/ISI/I‘-IGCKI/IX BCJIMYMH U ITOCTAHOBKY OIILITOB I1O IMTPOBCPKE MPCATOKCHHBIX T'MIIOTC3.

Bonbuioe BHUMaHuE yAenseTcsl pelIeHNI0 pacYETHBIX U KaUeCTBEHHBIX 3a/1ay. [Ipu 3ToM Juist pacy€THBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO
3aIaHHON M HESBHO 3aJJaHHON (DU3NYECKON MOJIENbIO0, MO3BOJIAIONINE TPUMEHSATh NU3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaK
WHTETpUPYS IPUMEHEHUE 3HAHUN U3 Pa3HbIX pa3fenioB. J[Js KadeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBISIFOTCS 3a/1aHUs HAa O0BsICHEHHE/TIPeICKa3aHne TPOTEKaHUS
(bu3NYeCKUX SIBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyIoLie BbI0opa GU3NIECKON MOAETH IJIsl CUTYallui MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ Tpeboanusimu PI'OC COO xk MaTepuambHO-TEXHHUECKOMY OOecreueHuto y4eOHOro mpolecca Kype (GHU3UKH YriIyOIEHHOTO
YPOBHS Ha YPOBHE CpEeIHEro OOIIero o0pa3oBaHUs IOHKEH M3y4aThCs B YCIOBUAX MPEIMETHOTO KabuHeTa. B xabuHere GU3NKU JTOHKHO OBITH HE0OX0AUMOE
nabopatopHoe 000pyAOBaHUE NJISl BBHIOJHEHHUS yKa3aHHBIX B MporpaMMe Mo (pu3nKe YYeHHUECKHX OMBITOB, Ja00paTOpHBIX paboT U paboT MpakTUKyMma, a
TaKKe IEMOHCTPAIMOHHOE 000PYyI0BaHUE.

JlemoHCcTpaninoHHOe 0oOOpynoBaHUE (OpMHpPYEeTCS B COOTBETCTBHH C MPUHIMIIOM MHUHUMAIBHON JOCTATOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
NEPCUYUCIICHHBIX B IIporpamme 110 (1)I/ISI/IKC KIIFOYECBBIX }IeMOHCTpaHI/II\/’I 1 UCCIICAOBAHUA H3Yy4aCMbIX SIBJIEHUU U IponecCoOB, OMIIMPHYCCKUX H
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHHIA.

JlabopaTopHoe 000pynoOBaHHE IJisi YICHHYECKUX MPAKTUYECKUX PaboT HopMHUpPYETCs B BHAE TEMATHUYECKUX KOMIUIEKTOB M 00ECIIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJarommxcs. TeMaThdecKue KOMIUIEKTHI JIa0OpaTOPHOTO OOOPYIOBAaHHS JIOJDKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
MCIOJIb30BAaHNHU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENIbHBIX CUCTEM B BHJI€ IU(DPOBBIX Ja00PaTOPUH.

OCHOBHBIMU TIENIIMU U3Y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

¢dbopMHpOBaHME HHTEpeca U CTPEMIIEHUS OOYyYarolIMXCS K HAYYHOMY M3YUEHHUIO TPHUPOAbI, PAa3BUTHE HUX HHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

Pa3sBUTHC HpeJICTaBJ'IeHI/Iﬁ O HAYYHOM MCTOAC MMO3HAHUA U (bOpMI/IpOBaHI/Ie HCCIICA0BATCIIECKOTO OTHOIICHHUA K OKPYKAIOIIIM ABJICHHUAM,

(dopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3Y4YE€HHUSI OCHOB CTPOCHHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;



(bopmHpoBaHKE YMEHUH OOBSCHSTH SBJICHUS C UCIOIb30BaHUEM (PM3UUECKUX 3HAHUHM U HAYYHBIX JI0Ka3aTeIbCTB;
(dbopmMHUpOBaHKE TIPEACTABICHUH O PO (PU3UKH JUIS Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE IPEICTABICHUHA O BO3MOXKHBIX cepax Oynymieil npodeccuoHaIbHOW AESITENbHOCTH, CBSI3aHHBIX C (PM3UKOM, MOATOTOBKA K AajbHEHIIEMY
00Yy4YEeHHIO B ’TOM HAlpaBJICHUH.
JlocTukeHre STHX Ienell oOecneunBaeTcsl pelleHUeM CIEeAYLMX 3ajad B Ipolecce H3y4eHHs Kypca (U3MKH Ha YPOBHE CpEIHEero o0Iuero
o0Opa3oBaHMs:
IpUOOpETeHUEe CHUCTEMbl 3HaHMM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPHsAX, BKJIOYas MEXaHHUKY, MOJEKYJISIPHYI (QU3HUKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPHU3UKH;
(bopMHpOBaHKHE YMEHUH NPUMEHSTh TEOPETUUECKUE 3HAHUA U1 00bACHEHU (PU3MUECKUX SBJICHUN B IPUPOJIE U AJIS NPUHATHS NPAKTUUECKUX pelleHUH
B IIOBCEIHEBHOM KU3HMU,
OCBOCHME CHOCOOOB pELICHUs Pa3IMYHbIX 3a/la4 C SBHO 33JaHHOM (pU3MUECKOW MOJeNblo, 3a/lad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/IaHHUe
¢bu3nvecKkoil MosieH, aIeKBaTHOM yCIOBUSM 331a4H, B TOM YHCJIE 33]]a4 MH)KEHEPHOTO XapaKTepa;
HOHUMaHHue (PU3NYECKUX OCHOB U MPUHLUIIOB JEHCTBUS TEXHUUECKUX YCTPONCTB U TEXHOJOTUUECKUX MTPOLECCOB, UX BIUSHUS HA OKPYXKAIOILYIO Cpey;
OBJIQ/ICHUE METOJIaMH CAMOCTOSITEIILHOTO IUIAHUPOBAHHUS W TPOBEACHUS (U3NYECKUX ODKCIIEPHMEHTOB, aHATW3a W HMHTEPIPEeTalud HH(OpMaImH,
OIpeJIeJIEHUs] IOCTOBEPHOCTH MOJIy4€HHOI'O Pe3yJIbTaTa;
CO3JIaHHUE YCIIOBHUH JJISl pa3BUTHSI YMEHHH MTPOEKTHO-MCCIIEI0BATEIBCKON, TBOPUECKON JACATEIBHOCTH;
pa3BUTHE UHTEpeca K cepaM NpodecCuoHaNbHOM NesITeIbHOCTH, CBA3aHHON ¢ (PU3UKOH.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrayOnéHHblii ypoBeHb H3ydeHHs ydeOHoro mpenmera «Dusmka» Ha YpOBHE CpETHEro OOIIero
00pa3oBaHMs BEIOMPAETCS 00YUAIOIUMHUCS, TUIAHUPYIOIUMHU MTPOJOKEHHEe 00pa30BaHus MO CIEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPOQHIIS.
Ha nsydenue ¢usukn (yriyOn€HHBIN ypoBeHB) Ha ypOBHE cpenHero obmiero oopazoBanus orBoautcs 340 gacos: B 10 ximacce — 170 wacoB (5 wacoB B
Hezento), B 11 kmacce — 170 wacoB (5 4acoB B HEAETIO).
[Ipemmaraemserii B mporpaMme 1o (pu3uke mepedeHb JTadOpaTOPHBIX M MPAKTHYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JENIaeT BBIOOD
IIPOBE/ICHUS J1TAOOPAaTOPHBIX PadOT M OMBITOB € YYETOM MHIAMBHIyaIbHBIX OCOOEHHOCTEH 00yJarOLINXCs.

COJEPKAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNS IPUPOBI.

Oduznka — pyHIaMeHTalnbHas Hayka o npupoje. HaydHblil MeTo/ o3HaHUS U METOABI UCCIIEIOBAHMS (PU3NUECKUX SBICHHM.

DKCIIepUMEHT U TeOpHUs B Ipoliecce Mo3HaHus Mpuposl. HabumoieHne u 3KCrepuMeHT B (pu3mke.

CrniocoObl u3mepeHus GU3NYECKUX BETMYHMH (aHAIOTOBbIE U IIU(POBbIE H3MEPUTETbHbIE TPUOOPHI, KOMIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[orpemHocTn n3MepeHnit GU3NUECKUX BETUUUH (aO0COMIOTHAS U OTHOCUTEIIbHAS ).

MopnenupoBanue (uU3MUecKUxX SIBICHUH M MPOIECcCOB (MaTepuaibHas TOUYKa, aOCOJIOTHO TBEPAOE TENO, WIeallbHas >KUIKOCTb, HA€albHBIA ras,
TOYEUHBbIN 3apsn). ' unoresa. ®u3nuecknii 3aK0H, TPaHULIBI €70 IPUMEHUMOCTH. PU3ndecKas TEOpHsL.

Ponb u MecTo hu3muku B GopMUPOBaHNUN COBPEMEHHOM HayYHOUW KapTUHBI MUpPA, B PAKTUYECKON IEATEIbHOCTH JIIOEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padombol, nPAKMUKYM.



W3mepeHnue cuibl TOKa U HaIPsHDKEHUS B LIETTH TTOCTOSIHHOTO TOKA MPY TOMOIIY aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTENbHBIX TPUOOPOB.

3HaKoMCTBO ¢ udpoBoii 1aboparopueii o pusuke. [Ipumeps! u3MepeHus: PU3NISCKUX BETUIUH IIPH MTOMOIIU KOMITBIOTEPHBIX JATYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe qBuxeHne. OTHOCUTEIBHOCTh MEXaHWYecKoro ABrxkeHus. Cucrema oTcuéTa.

[Ipsimast 1 oOpaTHas 33729 MEXaHHUKH.

Panunyc-BekTop MaTepuanbHOM TOUKH, €0 MPOEKIIUH Ha OCU CUCTEMbI KOOpAUHaT. TpaekTopus.

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MAaTepUaTIbHON TOUYKH, UX MPOEKIIMU Ha OCH CUCTEMbI KOOpAUHAT.
CroxeHne nepeMeneHui U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBHKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHUsS M IMYTH MAaTepUaIbHOM TOYKH OT
BPEMEHH U UX IpaduKu.

CBobomHOe maseHune. Y ckopeHne CBOOOJHOro naaeHus. JBmKkeHne Tena, OpoIeHHOro MoI YIII0M K TOPU30HTY. 3aBUCMMOCTh KOOPAWHAT, CKOPOCTH U
YCKOPEHUS MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaduKu.

KpuBonuneiinoe nBuxkeHue. J[BU)K€HHME MaTE€pUAIbHOM TOUKM IO OKPYXHOCTH. YTIJIOBash M JIMHEWHas cKopocTb. Ilepuox m yvactora oOpaieHus.
LlenTpocTpeMuTenbHOE (HOPpMAIbHOE), KacaTeIbHOE (TaHTeHIIMAIBFHOE) U MOJTHOE YCKOPEHHE MaTePUAIbHOM TOUKHU.

TexHu4eckue yYCTpOMCTBA M TEXHOJIOTMUYECKHE IPOIECCHI: CIUIOMETpP, IABMIKEHHWE CHApSIOB, IEIMHBIC, MIECTEpPEHYAThIE W PEMEHHBIC IepeadH,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, ILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Cnioco0sbI uccneoBaHus IBUKEHUH.

NnnrocTpanus npeieabHoro nepexoia 1 isMepeHue MrHOBEHHOM CKOPOCTH.

[Ipeobpa3zoBanue ABMKEHUH C HCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenne aBmxenus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHHE MyTel, TPACKTOPHI, CKOPOCTEN ABMKEHUS OJTHOTO U TOTO )K€ TeJla B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LENbI0O ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

N3mepenne ycKopeHus MpH MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHKEHUH TTO HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHus CBOOOTHOTO MaIeHUs (PEKOMEHI0BAHO MCTIOIB30BaHke U(PPOBON JabOpaTOpUN).

N3ydenne nuxeHHs Tena, OPOIIEHHOT0 TOPU30HTaIbHO. [IpoBepka rUmoTe3bl 0 IPSIMON TPOMOPIIMOHATIFHON 3aBUCIMOCTH MEKY JaIbHOCTHIO MOJIETa
Y HAYAJIbHOW CKOPOCTBIO TeJIa.

N3yuenue nBUKEHUS Tela IO OKPYKHOCTHU € MOCTOSIHHOM 10 MOAYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH Tieproia 00pallieHrss KOHHYECKOro MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[Tepssrii 3akon Hetorona. Muepumanbabie cucteMbl otcuéra. [IpuHiun otHocuTensHOCTH [ anunes. HemHepuuaabHbie cCHCTEMBI OTCUETA (OTpenesieHne,
IIPUMEPBI).

Macca tena. Cuna. [IpuHImn cynepno3uiuu Cui.

Bropoii 3akoH HproToHA 11711 MaTEpUAIBHON TOYKH.

Tpernii 3akoH HproTOHA 17151 MaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON U UHEPTHON MacCCBhl.

Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHHUs CBOOOTHOTO MaJECHUS OT BBICOTHI HaJ MOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckor mUpoThl. J[BrxkeHHE
HeOeCHBIX TN U MX CIIyTHHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKYIIETrocs ¢ YCKOPEHHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs CKOJIbXEHHS U cuiia TpeHus nokos. Koadoumment tpenns. Cuna cCOnpoTHBICHHS NP JB)KEHUH TEJia B
KUJKOCTU WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHUSL.

Hasnenue. ['unpocraruueckoe nasinenue. Cuiia Apxumena.

TexHuueckue ycTpoicTBa U TEXHOJIOTUUECKHE MPOLECCHI: MOJIINITHUKH, TBUKEHNE NCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmronenne ABM>XeHUS TN B MHEPLUHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCUETA.

[IprHIAII OTHOCUTEIBHOCTH.

Kauenue n1ByX IMJIMHIIPOB WX IIAPOB Pa3HOM MACCHI C OJIMHAKOBBIM YCKOPEHUEM OTHOCHTEJIbHO HEMHEPIUAIbHOU CUCTEMBI OTCUETA.

CpaBHeHuE paBHOACHUCTBYIOLIEH MPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIEHUEM MAcChl TeJla Ha €ro YCKOPEHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIUX B PE3YJIBTATE B3AUMOACHCTBHS TEII.

H3mepenne mace 1o B3auMo/INCTBHIO.

HesecomocTts.

Bec Tena nmpu yckopeHHOM NOgbEME U Na/ICHUN.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie pabomaul, nPaAKmMuKym.

N3mepenue paBHOAEHCTBYIOLIEH CUJI TPU ABMXKEHUHU OpycKa 110 HaKJIOHHOM MIIOCKOCTH.

[TpoBepka runoTessl 0 HE3aBUCUMOCTH BPEMEHH JIBMKEHUS OpYyCKa MO HAKJIOHHOH MJIOCKOCTH Ha 3aJJaHHOE PAaCCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPY>KUHE U PE3UHOBOM 00pasiie, OT UX Ae(popMaliui.

W3yuenune IBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IIEPEKUHYTOHN uepe3 JErKuid O6JI0K.

N3mepenne koddduiimenTa TpeH s o BEJIMYMHE yriioBoro koddduimenta 3aBucumoct Frp(N).

HccnenoBanue qBmxeHust Opycka 1o HaKJIIOHHOM IJIOCKOCTH C NEpeMEHHBIM K03(pPHUIIEHTOM TpEeHHUS.

W3ydeHre ABMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comoTHo TBEpAOE Teno. [locTynaTenbHoe U BpalareabHOE ABUKEHHE TBEPAOTO Tesa. MOMEHT CHJIbI OTHOCUTENBHO OCU BpaiieHus. [lnedo cumsl.
Crnosxenue cuil, NpUIOKEHHBIX K TBEpAOMY Teay. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TeEIA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.



TexHu4eckue ycTpoucTBa U TEXHOJIOTNYECKHE MPOLECCHI: KPOHIUTENH, CTPOUTENBHBIN KPaH, peIETUaThle KOHCTPYKLIMH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunael paBHoBecHs.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuot, RPAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEA, UMEIOLIETO OCh BPAILICHUS.

KoHcTpynpoBaHre KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHnne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOILLETO IUIOMIAAb OIOPBI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NmMnynbc MmaTepuanbHOM TOUKH, CUCTEMBI MaTepUaIbHBIX TOUEK. LIeHTp Macc cucTeMbl MaTepralIbHBIX TOUeK. Teopema O JBUKEHUHU LIEHTpa Macc.

NMItynbC cUIIbl 1 I3BMEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE nBUXKEHUE.

MomeHT uMItysbca MaTepualibHON ToukH. [IpencraBieHue o COXpaHEHMH MOMEHTA UMITYJIbCa B IIEHTPAIBHBIX MOJISX.

PaGora cuibl Ha MaOM U Ha KOHEUHOM IepemenieHuu. ['padguueckoe npeacrapieHue padoThl CUIBL.

MOIIHOCTD CHJIBL.

Kunernyeckas sHeprus MaTepuanbHOM TOUKH. Teopema 00 H3MEHEHUU KHHETHYECKON YHEPTHH MaTepUaTbHON TOUKH.

[ToTeHnmanpHble W HEMOTCHIMATbHBIC CHIbL. lloTeHumanpHass dSHeprus. [loTeHmmManmpbHAs DJHEPrUs yHnpyro aeGOpPMHPOBAHHOW MPYKHHBL.
[ToTennuanpHas SHEPrUs Tejaa B OJHOPOJHOM I'PaBUTAIMOHHOM Mose. [loTeHIanpHas SHeprus Tela B TPaBUTAIIMOHHOM T0JI€ OJIHOPOJHOTO miapa (BHYTPHU U
BHE mapa). Bropas kocMuueckasi CKOpocTb. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b paOOTHI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEXaHWYEeCKOW YHEPTUU CUCTEMBI TeJ. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBuenue bepHymm 1715 nAeabHON KUIKOCTH KaK CIEICTBUE 3aKOHA COXPAaHEHUSI MEXaHUYECKOM YHEPruu.

TexHn4yecknue ycTporuCTBa U TEXHOJIOTHUYECKHUE MTPOIIECCHI: IBIXKCHHUE PAKET, BOJOMET, KOMIEP, MPYKUHHBIN MHUCTOJIET, TUPOCKOT, (PUTypHOE KaTaHUE Ha
KOHbBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBIKEHUE.

N3mepeHune MOIHOCTH CUITBI.

W3meHeHne sHEpTrn Tena Mpyu COBEPIICHUH PadOTHI.

B3anmMHuble peBpallleHls] KHHETUYECKON U OTEHIIMAIbHOW SHEPTUM MPHU ASHCTBUU HA TEJIO CUIIbI TSXKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHEpTUU IPH CBOOOHOM I1aJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmMuKym.

N3mepenne ummysbca Tena mo TOpMO3HOMY TTYTH.

N3mepenue cUitbl TATH, CKOPOCTH MOJIEITH JIEKTPOMOOUIISI U MOIITHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHHS UMITYJIbCA TeJa C UMITYJIECOM CHITHI.

UccnenoBanue coxpaHeHus: UMITYJIbCa MPU YIPYTOM B3aUMOJICHCTBUM.



M3MmepeHre KHHETUYECKOM YHEPTUH TeJla 10 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOH CHUIIBI TPEHHUS.

Onpenenenue paboOThl CHIIbI TPEHUS MPU JIBUKEHUU TeJa 110 HAKJIOHHON IIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OcHOBHBIC TIOJNIOXKEHUST MOJIeKyJIsipHO-KuHeTndeckoit Teopunt (MKT), ux ombitHoe oOocnoBanue. duddysus. bpoyHoBckoe nBuxeHue. Xapakrep
JBYDKEHUS] U B3aMMOJAEHCTBUS YacTULl BeulecTBa. MoJield CTPOEHUs ra30B, KUAKOCTEH M TBEPIBIX Tel M OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHUX
Mozeinen. Macca u pazmepsl Mmosiekyi (atomoB). KonnuectBo Bemiectsa. [loctosanas ABorajpo.

Tennosoe paBHoBecue. Temneparypa u criocoObl €€ nsmepenus. lllkana remnepatyp Lenbcus.

Mogenb ueanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH: YaCTULIBI I'a3a ABMXKYTCSA XaOTHUECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3oBbIe 3aKoHbI. YpaBHeHue MenneneeBa—Kianeiipona. AGcomoTHas Temneparypa (mkana tremnepatyp Kenssuna). 3akon lansrona. M3onpoueccs
B UJICAJIbHOM Tra3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacrapieHue U30MPOLIECCOB: U30TEpMa, U30X0pa, u3o0apa.

CBs3p MeXIy AaBICHMEM M CpPeJHEH KUHETHYEeCKOM SHepruei IOCTyNaTeIbHOro TEIUIOBOTO MABMIKEHHS MOJIEKYJ HICalbHOrO Traza (OCHOBHOE
YpaBHEHHE MOJIEKYIISIPHO-KUHETHYECKON TEOPUH UJCAJIBHOTO Ta3a).

CBs3b a0COIIOTHOM TemmepaTypbl TEPMOJAMHAMHYECKOW CHUCTEMBI CO CpEIHEH KMHETHYECKOM SHeprueil MmocTylaTeabHOro TEIJIOBOIO JBM)KEHUS €€
YacTHLI.

TexHuueckue ycTpolcTBa U TEXHOJOTUYECKUE MPOLIECCHI: TEPMOMETP, OapoMeETp, MOoJIyueHUEe HAHOMATEpUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUll BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBHKCHHS.

Buaeoponuk ¢ 3anuchio peaqbHOro OpOyHOBCKOTO JIBUKEHUS.

Juddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsykeHre MONEKYII.

Mopnenu KpUCTaNINYECKUX PEIIETOK.

Habumronenue u rccnenoBanne N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaul, nPaAKmMuKym.

HccnenoBanue mnpoiiecca yCTaHOBIICHUS TEIUIOBOTO PaBHOBECHS MPHU TEINIOOOMEHE MEXAY Topsiueld U XOJIOAHON BOIOM.

N3ydenune n3oTepMrUUecKoro mporecca (peKOMEHJ0BaHO UCIIOIb30BaHue U (poBoil mTabopaTopun).

N3ydenune n30XopHOTo mpouecca.

Nzydenue n3obapHoOro npoiecca.

IIpoBepka ypaBHEHHS! COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoannamuueckas (T/]) cucrema. 3aganne BHEUTHUX YCIOBUI 1711 TEpMOJIMHAMUYECKOM cucTeMbl. BHelnmHe u BHyTpeHHUe napaMeTpsl. [lapameTpbl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMYUH, ONKUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe nauano tepmoanHamuki. CaMONponu3BoJIbHAS pejaKcaus TepMOAMHAMUYECKON CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.



Mogens uaealbHOTO ra3a B TEPMOJAMHAMHUKE — CUCTEMa ypaBHEHHH: ypaBHeHHME MeneneeBa—KamneiipoHa u BbIpaK€HHE Uil BHYTPEHHEH SHEPTHUH.
VYcnoBus NPUMEHMMOCTH 3TOM MOJENM: HMU3KAs KOHLEHTpPALUs 4YacTULl, BBICOKHE TeMIeparypbl. BelpaxkeHue Jis BHYTPEHHEHW SHEPIMM OJAHOATOMHOIO
MJeaIbHOrO rasa.

KBazucraTuueckue u HECTATUYECKUE TIPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaMHKe. Brrunciienne pabotsl no rpaduky npoiecca Ha pV-auarpamme.

Temnonepenaya Kak Ccrmoco0 W3MEHEHHs] BHYTPEHHEH SHEpPruM TEpMOJMHAMHMYECKOW cHCTeMbl 0Oe3 coBepiieHuss pabotel. KonBekuws,
TEIJIONPOBOJHOCTb, U3JIyYEHHE.

KommuectBo temnorsl. TemnoéMkocTs Tena. YaenbHas W MOJISIpHAs TEIIOEMKOCTH BelllecTBa. YpaBHeHHe Maliepa. YienbHas TeIUIoTa CrOPaHMs
ToruiiBa. Pacuér konuuecTBa TeIIOTH Npu Teruionepenaye. [lousarue o6 aanadbaTHOM Mpoliecce.

[lepBelii 3akoH TepMoAMHAMHUKU. BHyTpenHsisi s3Heprud. KommuecTBo TemnoTel M paboTa Kak Mepbl HM3MEHEHHMS BHYTPEHHEHW HHEPrUu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOOUHAMMKHU Ui PAaBHOBECHBIX MPOLIECCOB: YEpEe3 3aJaHHOE PABHOBECHOE COCTOSIHME TEPMOJMHAMUYECKOM CHCTEMBbI IMPOXOAUT
€IMHCTBEHHAas aanabaTta. AGCOMIOTHAs TeMIepaTypa.

Bropoii 3aKk0oH TepMOIUHAMUKH TSI HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO IEpeaaTh TEIUIOTY OT OoJyiee XOJIOJHOTO Teia K Oojiee HarpeToMy 0Oe3
kommeHcanuu (Knaysuyc). HeobpatumocTh MpUpPOAHBIX MTPOLIECCOB.

[Tpunnune! gerictBus TernoBbix MmamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIT1. I[{ukn Kapho.

DKOJIOTHYECKHUE aCIEKThI UCIIOJIb30BAHUs TEIJIOBBIX ABUTATENIeH. TernoBoe 3arpsi3sHeHUE OKPYKaroIeH Cpeibl.

TexHuueckue ycTpoicTBa M TEXHOJOTHUECKUE MPOLIECChl: XONOAUIBHUK, KOHIUIIMOHEP, AU3EIbHbIA 1 KapOopaTOpHBIN BUTaTeNH, TapoBas TypOuHa,
MOJIyYE€HUE CBEPXHU3KUX TEMIIEpATyp, YTHIIN3alHsl «TEIUIOBBIX)» OTXOJI0B C UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTUIIM3AIUs OMOOPraHMYECKOT 0 TOIUIMBA IS
BBIPAOOTKH «TETJIOBOI» U 3JIE€KTPOIHEPTHH.

Hemoncmpayuu.

M3MeHeHne TeMIieparypsl Ipy ainadaTH4eckoM paclIupeHH.

Bo3aymiHoe orauso.

CpaBHeHUE yAEIBHBIX TEIUNIOEMKOCTEH BELIECTB.

CrniocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabatHoro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATEEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomuol, npaKmuKym.

N3mepenne yaenbHON TEeI0EMKOCTH.

HccnenoBanue nporecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3ydyeHne B3aMMOCBS3U S3HEPTUH MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSA U TEMIIEPATypPbl KUIIEHUS KUJIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooGpazoBanue u koHAeHcaus. Vicnapenue u KuneHue. Y jefbHas TerioTa napooopa3oBaHus.

Hacpiiennslie 1 HeHachllieHHbIE Mapbl. KauecTBeHHAst 3aBUCUMOCTbD IJIOTHOCTU M JAaBJIEHMSI HACBIIEHHOTO Mapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTypbl KHIICHUS OT AABJICHHS B KHJIKOCTH.



BnaxxnocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépmoe Teno. Kpucrammmyeckue u amopdHbie Teila. AHM30TPONHS CBOWCTB KpUCTAUIOB. [lnaBieHne W KpucCTAIM3anus. YIENbHAs TEIUIOTa
riasnenus. CyOmumarusi.

Hedopmarun TBEporO Tena. Pactskenue u cxarue. Caur. Monyns FOwnra. [Ipenen ynpyrux aedopmarimid.

TemoBoe pacuimpeHue KXUAKOCTeH U TBEPIBIX Tell, 00bEMHOE U JMHEIHOE pacuiMpeHrne. AHTapMOHU3M TEIUJIOBBIX KOoJeOaHUN 4acTHUIl BElIeCTBa Kak
IIPUYMHA TEIIOBOTO pacIIUPEHUs TeJl (Ha KaYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEprun B (Pa3zoBbIX Mepexoax.

YpaBHEeHHE TEIIIOBOTO OanaHca.

[ToBepxHoctHOe HaTshkeHHe. Koadduuuent noBepxHocTHoro HatskeHus. Kanumispuele spieHus. JlaBneHue moj HMCKpUBIEHHOW MOBEPXHOCTHIO
xunkoctu. @opmyna Jlamnaca.

TexHUYecKue yCTPONUCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: KUIKNUE KPUCTAIUIBI, COBPEMEHHbBIE MaTEPUAIIBI.

Hemoncmpayuu.

TenoBoe pacuupeHue.

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHWKEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMnBITHI C MBUIBHBIMU TIIEHKAMU.

CmauuBanue.

KanunnspHusie ssBneHus.

Monen HEeHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

WccnenoBanue HarpeBaHus U MJIaBJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Hab6mronenue mMansix gedopmarimii.

Yuenuueckuit saxcnepumenm, nadopamopnuie pabomaol, npaKmMuKym.

N3yueHne 3aKk0OHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

W3MmepeHue yaeapHON TEII0ThI MIIaBICHUS JIbA.

W3yueHue CBOMCTB HACBIIICHHBIX TAPOB.

W3mepenne abCoOMIOTHOM BIAXKHOCTH BO3/1yXa M OIIEHKAa MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3 huiineHTa moBepXHOCTHOTO HATSHKEHUS.

W3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH iepopManiii pe3nHOBOr0 00pa3iia OT MPHIIOKEHHOM K HEMY CHJIBI.

Pa3nen 4. DaekTpoauHamMmuka.

Tema 1. Inexkmpuueckoe nove.

OnexTpuzanus Tea U €€ NMPOsBIEHUSA. DJIEKTpUYEeCKUi 3apsia. J(Ba BHIA AyIEKTpUYECKUX 3apsaoB. I[IpoBOAHMKH, NUANEKTPUKHU U HOJIYNPOBOJHUKH.
DneMeHTapHBIN ANEKTPUYECKUH 3apsii. 3aKOH COXPAHEHUS AIEKTPUUYECKOTr0 3aps/ia.

BsaumonerictBue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.



DnekTpuyeckoe noJie. Ero neiictBre Ha 3JIEKTPUUYECKUE 3aPSIIbl.

Hanpspxéanocts anekrpuyueckoro nois. [Ipo6uslii 3apsa. JInHuM HanpsHKEHHOCTH AIIEKTPUYECKOro 1oist. OAHOPOAHOE JIEKTPHUECKOE TOJIe.

[ToTeHnManbHOCTD IEKTPOCTATUYECKOTO oA PazHocTh noreHnuanos u HanpspkeHue. [loTeHnuanbHas sHeprus 3apsiia B 3JIEKTPOCTaTUYECKOM II0JIE.
[ToreHunan snekTpocTaTnyeckoro nois. CBsA3b HANPSKEHHOCTU IOJISI M PA3HOCTU MOTEHIMANIOB Ul 3JIEKTPOCTaTUYECKOro MOJs (KaK OJHOPOAHOIO, TaK U
HEOJJHOPOHOI0).

[IpuHIHMI cynepno3uuy JJIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsza. Ilone paBHOMepHO 3apshkeHHOH chepbl. [lone paBHOMEpHO 3apsiKeHHOro 1o 0o0bEMy mapa. [losie paBHOMEpHO 3apsKEHHOM
0eckoHeyHOH TI0OCKOCTH. KapTuHbI TMHUN HANPSDKEHHOCTH STHX TOJIEH M SKBUITOTEHIIMALHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0J1€. JIMdIeKTpuyecKas IPOHULIAEMOCTh BELIECTBA.

Konzaencarop. D1eKTpOoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOPa.

[TapamiensHOE coeMHEHNE KOHAEHCATOPOB. [locnenoBaresbHOE COETMHEHUE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOPA.

JIBr>KeHUE 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHuueckue ycTpoilcTBa M TEXHOJIOTHYECKHUE MPOLECCHI: 3JIEKTPOCKOI, 3IEKTPOMETP, 3JIEKTPOCTATUUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KOHJICHCATOPbI, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

VYCeTpoUCTBO U IPUHIAII JEHCTBUS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTpUYECKOe MOJe IBYX 3apSKEHHBIX IJIACTHH.

Mopens anekTpocTaTuyeckoro reneparopa (Ban ne I'paaga).

[IpoBOIHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3allnTa.

YCTpolCTBO U ACMCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIIAAH TUIACTHH, PACCTOSHUSA MEXY HUMU U AUDJIEKTPUUECKON IPOHHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTo OIS 3apsyKEHHOT0 KOHAEHCATopa.

3apsaka U pa3psiika KOHAEHCAaTOpa 4epe3 peE3UCTop.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomuot, nPAKMUKYM.

Onenka cuil B3aMMOJENCTBUS 3apSKEHHBIX TEIL.

Habmronenne npeBpalieHus SHEpruu 3apsHLKEHHOT0 KOHIEHCATOpa B SHEPTUIO U3JIyUEHHUs CBETOINO0/IA.

N3yueHne nporekaHus TOKA B LIENH, COACPIKALEN KOHIEHCATOP.

Pacrnipenenenuie pa3HOCTH MOTEHIMATIOB (HAPSHKEHUS) IPU TIOCTIEI0BATEILHOM COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHACHCATOPA Yepe3 pE3UCTOP.

Tema 2. Ilocmoannulil IneKmpuyecKuii mok.

Cuna toka. [TocTosHHBIN TOK.

VYcnoBus cylecTBOBaHUS MOCTOSIHHOTO AJleKTpudeckoro Toka. Mcrounuku Toka. Hanpsokenue U u DJ1C E.

3akon OMa aJig y4acTka LEIu.



DIEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COTIPOTHBIICHUS OJJTHOPOAHOIO MPOBOAHMKA OT €r0 JJIMHBI U MJIOUIAIN MONEPEeYHOro CeUeHUs. Y AeIbHOe
COIIPOTHBJICHUE BEILECTBA.

[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COeIMHEHNE TPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX dekTpuueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

Mo1HOCTb 371eKTpruYecKoro Toka. TernaoBas MOIIHOCTh, BhIEIsSIEMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHUBIICHHE HCTOYHHMKA TOKa. 3akoH Oma I MOJHOM (3aMKHYTOM) 3JIEKTpUUECKOW Ienu. MOIIHOCTh MCTOYHMKA TOKA.
Kopotkoe 3ambikanue.

Konnencarop B 1ienu nNocTOSIHHOTO TOKaA.

TexHuyeckue yCcTpoHCTBa U TEXHOJIOTHYECKHE MPOLIECCHI: aMIIEPMETP, BOJILTMETP, PEOCTAT, CYETUUK INEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HAMPSKEHUS.

WccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAIIPSDKEHUS JUISL PE3UCTOPA, JIAMIIbl HAKaJIUBaHUS U CBETOAMOA.

3aBUCHUMOCTh COMPOTUBICHUS [IUIUHAPUIECKUX TPOBOAHUKOB OT JJTUHBI, TUIOIIAIU MOMIEPEYHOr0 CEYSHHS U MaTepHana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COIIPOTUBIICHUS ITPU IIOCTOSHHOM HAIIPSKEHUH.

[Tpsimoe uzmepenne D/]C. KopoTkoe 3aMbIkaHuE ralbBaHUUECKOTO JIEMEHTA U OIEHKAa BHYTPEHHETO COMTPOTUBIICHHUS.

Crioco0bI coemMHEHHUs UCTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJIOCAMU UCTOYHHKA TOKA OT CHUJIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro ConpoTrUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS AJI JIaMITbl HAaKaJIUBaHUS.

YBenuueHue npejena u3MepeHust amrnepMmerpa (BoIbTMETPA).

N3mepenne O/1C 1 BHYTpEHHETO CONPOTUBIIEHUSI HICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu J/]C raibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHHH.

HccnenoBannie pa3HOCTH MOTEHIMAIOB MEXAY IOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunplx cpeoax.

DneKTpuueckas MPOBOAUMOCTh Pa3IWYHBIX BELIECTB. DJIEKTPOHHAS MPOBOAMMOCTH TBEPIBIX METAJUIOB. 3aBHCHUMOCThH COIPOTUBIIEHHS METANIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBoanuku. CoOCTBEHHAs M MPUMECHAs! TPOBOAUMOCTh MOIYIPOBOIHUKOB. CBoiicTBa p—N-niepexosa. [ToaynpoBoiHUKOBBIE TPHOOPHI.

DIIEKTPUYECKUH TOK B DJIEKTPOJIUTAX. DINEKTPOIUTHUYECKAS AUCCOIUALIMS. DIEKTPOIn3. 3aKoHbI Dapajaes il JIEKTPOIN3a.

DnexkTpuueckui Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENBHBIN pa3psa. Pasnnunslie TUIIBI caMOCTOATENBHOTO pa3psaa. Monnus. [lnazma.

TexHuuyeckue ycTpoiicTBa U MpPakTUYECKOE MPUMEHEHHUE: ra30pa3psIHbIe JIaMIIbl, 3JIEKTPOHHO-Ty4eBasi TpPYOKa, MOJYIPOBOIHUKOBBIE TPHUOOPHI: THO/,
TPaH3UCTOP, POTOAUOMA, CBETOINOI, TaTbBAaHUKA, paQUHIPOBAHIE MEIH, BHITIIIABKA AITFOMHHHS, SJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.



[TpoBOAUMOCTB 31EKTPOIUTOB.

3akoHsbl 3nekTpoansa dapanes.

HckpoBoii pa3psa U IPOBOJIUMOCTb BO3yXa.

CpaBHeHuE NPOBOAMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

ORHOCTOPOHHSSI IPOBOIUMOCTD TUOJA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, nPAKMUKYM.

HabGnronenue anexrpoinusa.

N3mepenue 3apsiia 0THOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nyecKnil NPaKTUKYM.

Crioco0b1 m3mMepenns (HU3NIECKUX BEITUYMH C UCTIOIB30BAHUEM AHAIOTOBBIX M IMU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JaTYNKOBBIX
cucTteM. AGCOIOTHBIE U OTHOCUTEINIbHBIE MOIPEIIHOCTH U3MepeHH (pu3ndeckux BenuurH. OLeHKa rpaHull OrperHoCTe.

[IpoBenenne KOCBEHHBIX W3MEPEHUH, MCCIECIOBAaHWHA 3aBUCHUMOCTEH (DU3MYECKHUX BEIUYMH, MPOBEpKa MPEUIOKEHHBIX THIOTE3 (BBIOOp W3 PadorT,
OIMCAHHBIX B TEMAaTHUECKUX pa3/ienax «YUeHHUUECKUH 3KCIIEPUMEHT, 1a00paTopHble padOThl, IPAKTUKYM»).

Me:xknpeameTHbie CBSI3H.

N3yuenune kypca ¢uszuku yriy0naéHHoro ypoBHs B 10 kiacce oCylecTBISETCS C Y4ETOM COJEPIKATENbHBIX MEXIPEAMETHBIX CBA3eH C Kypcamu
MaTeMaTHKH, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nOHAmMUA, C6A3AHHBIE C UZYUEHUEM MEN 0006 HAYUHO20 NO3HAHUA: ABIICHUE, HAYy4YHBIH (akT, rumoresa, puzndeckas BeIMUUHA,
3aKOH, TeopHsl, HaOIIOJEHHE, HKCIEPUMEHT, MOJEJIMPOBAHME, MOJENb, H3MEPEHHE, MOTPEUIHOCTH H3MEPEHUN, HU3MEpUTENbHbIE NPUOOPHI, LU(pOBas
nabopaTopus.

Mamemamuka: penieHue cucteMsl ypaBHeHuH. JIuneitnas ¢yHkuus, napadona, runepoosna, ux rpaduku 1 cBoicTBa. TpUroHoMeTpuueckue pyHKINU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI M MX NMPOEKIMY Ha OCH KOOPJAUHAT, CII0KEHHE BEKTOPOB.

buonozua: vexannueckoe ABM)KEHUE B )KMBOU npupoze, nuddysus, ocMoc, TEIII000MEH JKHUBBIX OPTaHHW3MOB, TEIJIOBOE 3arpsi3HEHHE OKpYKarolen
cpeabl, yTUian3anus OMOOPraHUYeCKOro TOIUIMBA Ul BHIPAOOTKH «TEIIOBOM» M 3JIEKTPO’HEPTUH, NMOBEPXHOCTHOE HATSDKEHHE W KalWUIApHBIE SIBICHUS B
MIPUPOJIE, DIIEKTPHUUECKHE SBJICHUS B )KMBOW MIPUPO/IE.

Xumusa: TICKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAs Macca, MOJIy4YeHHEe HAHOMATEpUaJOB, TEIJIOBLIE
CBOMCTBAa TBEPABIX Te€J, KUAKOCTEH U Ta30B, KHUJKHE KpPUCTAJJIBI, AJIEKTPUYECKHE CBONMCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAsl TUCCOLMAIINS, TaJibBaHHKA,
ANEKTPOHHAs] MUKPOCKOIIMS.

TI'eocpaghua: BnaxxHOCT BO3/lyXa, BETPHI, OapOMETp, TEPMOMET.

Texnonozua: npeoOpa3oBaHUE JBMKEHUM C MCIOIb30BAHUEM MEXAaHU3MOB, YUET CYXOTO U JKUAKOTO TPEHHS B TEXHUKE, CTAaTMYECKHE KOHCTPYKLUHU
(KpOHIITEH, peléTyarble KOHCTPYKIIMN), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHHUS! MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJIOMET U JPYTHE), IBUTaTeIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOIWIBHUK, KOHIUIIMOHED, TEXHOJIOTHH TOJIyYE€HHs] COBPEMEHHBIX MaTepHuajoB, B TOM YMCIIE HAHOMAaTEpHaJoB, U
HAaHOTEXHOJIOTUH, dJIEKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHUE AJIEKTPONPUOOPOB, ra30pa3psIHbIe JaMIIbI, TOITYIPOBOJHUKOBBIE TPUOOPHI, ralbBaHHKA.



11 KUIIACC

Pa3nen 4. daekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anMonencTBre INOCTOSHHBIX MAarHUTOB M IIPOBOJHMKOB € TOKOM. MarautHoe mnose. Bektop MarHuTHOM uHAYKUMH. lIpuHuuMn cynepnozunuu
MarHuTHBIX 1osieu. JIMHuM MarHuTHOM MHIYKLIHH.

MarnuTtHO€ 1oJjie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIKK U KPyroBoro BuTka). OnsIiT Dpcrena.

Cuna Amnepa, €€ HalIpaBJICHUE U MOLYJIb.

Cuna Jlopenua, e€ HaripaBjieHHE U MOAYJb. J[BHKeHHE 3apsKEHHON YaCTHIIBI B OTHOPOJHOM MarHUTHOM moiie. Pabora cuisl Jlopena.

MaruutHoe none B Beniectse. GeppoMarHeTUKH, apa- 1 JUaMarHeTUKH.

TexHuueckue YyCTpOICTBA U TEXHOJIOTMYECKME IIPOLIECCHI: IMPUMEHEHHME IIOCTOSIHHBIX MArHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
3JIEKTPOABHUraTesNb SIkoOu, yCKOPUTEIH 3I€MEHTApHBIX YacTHULL.

Hemoncmpayuu.

KapTrHa 1uHMi HHAYKIUY MarHUTHOTO TIOJISI [TOJIOCOBOTO U MOAKOBOOOPA3HOT'O MOCTOSIHHBIX MAarHUTOB.

Kaprtuna nuHuit MarHuTHOW MHAYKIMHU OJIS JUIMHHOTO MPSMOT0 MPOBOJIHUKA U 3aMKHYTOT'O KOJIBL[EBOT'O MPOBOJHUKA, KATYIIKHU C TOKOM.

BsaumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuta Amriepa.

JeiictBue cuibl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

Habumroienne ABM>XeHUs y4yKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMN AecTBUS SIEKTPOU3MEPUTENEHOTO TPUOOPAa MAarHUTOAIEKTPHUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, nPAKMUKYM.

HccnenoBanye MarHUTHOTO NOJISL IOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunel Ammepa.

W3y4eHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHUJIBI TOKA.

Omnpenenenre MarHUTHON MHIYKIIUU Ha OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKyu .

SIBnenne snexkrpomarHuTHOM MHAYKIMU. [loTok BekTopa MarHMTHOM MHAYKIMHU. DJ[C MHAyKIHMH. 3aKOH AJIEKTPOMAarHuTHOM mHAykunn Dapanes.
Buxpesoe anexrpuueckoe noiue. Toku Dyko.

OJIC MHAYKIIMY B MPOBOJHUKE, IBHKYIIEMCS B OJHOPOJTHOM MarHMTHOM ITOJIE.

IIpasuiio Jlenuna.

NuayktuBHOCTh. KaTylka HHAYKTUBHOCTH B LI€TIM TOCTOSTHHOTO TOKa. SIBineHue camonHaykiuu. 3J{C caMOMHAYKIHUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHnueckue ycTpolcTBa U TEXHOJIOTUYECKUE MTPOLECCHI: MHYKIIMOHHAS [I€Yb, COJIEHOM, 3allluTa OT 3JIEKTPU3ALUH TEJI PU JBUKEHUU B MArHUTHOM
noJie 3eMJu.

Hemoncmpayuu.



Habmioienue siBieHus 31eKTPOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctu J/1C MHAYKIIMU OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O ITOTOKa.

IIpaBuiio Jlenua.

[Tanenue MarauTa B aJJlOMUHHEBOM (MEIHOM) TpyoOe.

SIBneHne caMOMHIYKIUU.

Nccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuot, RPAKMUKYM.

WccnenoBanue siBieHUs 3IEKTPOMarHUTHOM MHTYKITUH.

Ornpenenenyre UHAYKIIMA BUXPEBOIO MATHUTHOTO MOJISL.

WccnenoBanue siBIeHNs CAaMOUHTYKIUH.

COopka Mozienu 3JIEKTPOMAarHUTHOT'O TeHepaTopa.

Paznes 5. Kosie6anus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenpuas cucrema. CBoOOJHBIE KOTIEOAHUS.

["apmonnueckue konebanusi. KunemaTtnueckoe U IMHAMUYECKOE OMUCAHHE. DHEPTeTUYeCKOe OMMCAHKUE (3aKOH COXPAHEHUS MEXaHHUECKON SHEpPrum).
BbIBO IMHAMHYECKOTO ONMMCAHUS FTAPMOHUYECKUX KOJIEOaHUM U3 X SHEPT€TUYECKOr0 U KWHEMAaTUYECKOTO OIUCAHMSL.

Awmrutyzaa u ¢asa konedanuii. CBsi3b aMIUIUTY/IbI KOJICOAHUN MCXOHOM BETUYHUHBI C aMIUTUTYAaMH KoJieOaHUii e€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u wacrora koneGanuii. [lepmon mManeix cBOOOJIHBIX KOJI€OaHMM MaTeMaTHMYeCKOro MasTHHUKa. Ilepros cBOOOJHBIX KoJeOaHUN HPYKUHHOTO
MasTHHKA.

[TonsTe o 3aTyxatonux konedanusx. BoinykaeHHble konedanus. Pezonanc. PesonancHas kpuBasi. BiusiHue 3aTyxaHusi Ha BUJI pe30HAHCHOW KPHUBOM.
ABTOKONIE0AHUS.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTHUYECKHE MPOLIECCHl: METPOHOM, Yachl, Kayelld, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Koae0aTenbHOro ABMKEHHUS.

Habmronenne He3aBUCHMOCTH MepHO/Ia MaJbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCUMOCTH TepUojia CBOOOTHBIX KOJICOaHUI OT CONPOTUBIICHHUS.

HccnenoBanue kosebaHuit rpy3a Ha MaCCUBHOM NMPYXKHUHE C LIEbI0 (OPMUPOBAHUS MPeEICTaBIEeHUH 00 uaeanbHON MOJENH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUHU NpU KosieOaHUsAX rpy3a Ha MpYyKUHE.

HccnenoBanue BHIHYKIEHHBIX KOJIEOaHUH.

Hab6monenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnisie pabomaul, npaKmuKym.

N3mepenne neproaa CBOOOIHBIX KOJIECOAHUI HUTSHOTO U TIPYKUHHOTO MassTHUKOB.

W3ydenne 3aKOHOB IBMKEHUS TeJla B X0Jie KoJeOaHUi Ha yIIpyroM MoBece.

N3yuenune ABMKEHUS HUTSHOTO MasTHHUKA.

[IpeobpazoBanue 3HEPrUM B MIPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KoieOaHuH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.



Tema 2. Dnexmpomaznummnoie Koiedbanus.

Koneb6arenbuplit kouTyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoJeOaHHs B UACaIbHOM KojebaTensHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbI
3apsijia KOHJIEHCATopa ¢ aMIUINTYO0M CUJIbl TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUs YPHEPTUH B UJICATLHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMAarHUTHbIE KoJIeOaHus. BeIHYk1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[Tepemennblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE W JCHCTBYIOINEE 3HAYCHHE CHJIBI TOKA M HANPSDKEHUS TPU Pa3IUIHON (dopme
3aBMCHUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHyconJabHbIN nepeMeHHbIH TOK. Pe3ucTop, KOHIAEHCATOp M KaTyllKa WHAYKTMBHOCTH B IIENM CHHYCOMJAJIBHOTO IEPEMEHHOr0 TOKa. Pe3oHaHc
TOKOB. Pe30HaHC HanpsHKeHMI.

Wneansublit Tpanchopmatop. [IponsBoacTBo, nepenaya u moTpedieHNe MEKTPHUECKON SHEPTHH.

DKOJIOTUYECKUE PUCKU IIPU IIPOU3BOJCTBE 3JIEKTpoIHEpruu. KynpTypa Hcronb30BaHus 2JEKTPOIHEPTUH B IOBCEAHEBHON KU3HU.

TexHuuyeckue ycTpoiuCcTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: AIEKTPUUECKUN 3BOHOK, TEHEPATOP EPEMEHHOI0 TOKA, TMHHUU AJIEKTporepeay.

Hemoncmpayuu.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHU OT MHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumyutorpaMMBbl AJIEKTPOMArHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BrIHyX1eHHBIE CHHYCOMIAIbHBIE KOJIEOaHNUs.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIHM [IEPEMEHHOI0 TOKA.

Pe3onaHc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKA HHAYKTUBHOCTH M KOHJIEHCATOPA.

YCeTpoicTBO M MPUHIIUIT JEHCTBUS TpaHchopmaTopa.

Monens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaul, npaKmMuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa Yepe3 MOCIEeI0BaTENbHO COSMHEHHBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.

HabmtoneHune 31eKTpoOMarHuTHOTO pe30HaHcA.

Hccnenoanue paboThl HCTOYHUKOB CBETA B IIETIH [IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMAacHUMHbBIE 60JIHbL.

MexaHuueckre BOJIHBI, YCIOBHS UX pacrnpocTtpaHeHus. [lonepeunsie u mpoaosbHble BOJHBL lleprnona, ckopocTh pacnpocTpaHeHHs] W JJUHA BOJHBI.
CBoiicTBa MEXaHMUECKUX BOJIH: OTpaXXEHUE, MPEIOMIICHHE, HHTeppepeHIns U TUPPAKIIUSL.

3Byk. CxopocTb 3ByKa. [’ pomKkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsA3HEHNE OKPYKAIOLIEH Cpebl.

ONEeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS U3TYUYEHHSI 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHast opueHTaus BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHE, MOJIpU3aLys, HHTephepeHIHs U AudpaKIys.

[Ikana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHNe 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMNBI paguocBs3u U TeaeBUACHU. Paguonokanuys.



DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAlOIEe CPeibl.

TexHuueckue yCcTpoHCTBa U MPAKTHYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, pajiap, paAuonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-
11eYb, YIAbTPa3BYKOBas JMArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OO6pazoBanue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habumronenne otpakeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny U AMPpakiui MEXaHM4eCKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa ynpTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenue cBsi3u rpOMKOCTH 3ByKa M BRICOTHI TOHA C aMILTUTY/IOM ¥ 9aCTOTOM KOJeOaHUiA.

HccnenoBanue CBONCTB 2JIEKTPOMArHUTHBIX BOJH: OTpa)KeHUE, MPEIOMIICHHE, TONspu3aus, 1udpaxiuus, HHTephepeHIIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPaPUOIECTOBOTO U3ITydSHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

N3yueHne napamerpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacIIpOoCTpaHEHUE CBETA B OAHOPOAHOM cpene. JIyd cBera. ToYeuHbIN UCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeta. [locTpoenne n3odpaxenuit B miaockom 3epkaie. Chepuueckue 3epkaia.

[Tpenomnenue ceera. 3akOHBI IPETOMIIEHUS cBeTa. AOCOMIOTHBIN MoKa3aTeib npenomiaeHus. OTHOCUTEIbHBIN MoKa3zarens npenomieHus. [loctossHCTBO
Y4aCTOTHI CBE€TA U COOTHOLIEHUE JUINH BOJIH MPHU MIEPEX01€ MOHOXPOMATHYECKOT0 CBETA Yepe3 IPaHully pa3ziesa AByX ONTHYECKUX CPENl.

Xon nyueit B npusme. ucnepcus csera. CiiokHbIN coctaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIi yro MojaIHOoro BHYTPEHHETO OTPaKeHMUS.

CoOuparomiue U pacceuBarolive JUH3bL. ToHKasg JnMH3a. POKYCHOE pacCTOSHHE M ONTHYECKas CUJIa TOHKOW JIMH3BL. 3aBUCHUMOCTb (POKYCHOTO
paccTosHUS TOHKOU c(epruecKo JIMH3bI OT €€ T€OMETPUHU U OTHOCUTEJIBHOIO TIOKAa3aTels IPETOMIICHUSI.

dopmylia TOHKOHM JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox myda, TpOIIEANIero JUH3Y O] MPOU3BOJBHEIM YIJIOM K €€ TIaBHOW onTudeckoi ocu. [loctpoenne n300pakeHUil TOYKHM M OTpe3Ka MpsSIMOil B
COOMPAOIINX
Y PaCCEMBAOIINX JMH3aX U UX CHUCTEMAX.

Ontuueckue nmpudopsl. Paspermatomniast cnocoOHOCTh. ['71a3 Kak onTHYECKasi CUCTEMa.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. MHTepdepenuus cBera. KorepeHTHble HCTOYHMKH. YCIIOBHUS HaONIOJEHUS MAaKCUMyMOB U MHHHUMYMOB B HMHTEp(EpEHIIMOHHOM
KapTUHE OT JIBYX KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMephl Ki1accuuecKknx UHTEPPEPEHLINOHHBIX CXEM.

Hudpakuus ceera. JudpakiuonHas pemérka. YcioBUe HAOMIONEHHUS TIJIABHBIX MAaKCUMYMOB IpH MaJ€HUM MOHOXPOMAaTHMYECKOIO CBeTa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuueckue ycTpoiCTBa U TEXHOJIOIMUYECKHE MPOLIECChl: OYKH, Jyma, MEepUCcKol, (GoToanmapar, MUKPOCKOI, IPOEKIMOHHBIN anmapar, MpoCBETICHHE
OIITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIICHUS CBETA.

HaburoieHne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue X0/1a CBETOBBIX ITYYKOB YE€PE3 IIOCKONAPAIIENIBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300payKeHHI B JIMH3AX.

Moenu MEKpPOCKOIIa, TEJIECKOIA.

Habmionenue natepdepeHnm crera.

HaOnronenne nBETOB TOHKUX IUIEHOK.

Hab6monenue nudpakuuu cera.

N3yuenne nudpakiiMOHHON PEIIETKH.

Habmonenne nu@pakiimoHHOTO CIIeKTpa.

Habmonenue nucnepcun cBerta.

Habumronenue nonsipusanuu cera.

[TpuMmeHeHne NoaIpONIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHU.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

M3mepenue nokasaresns npeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIECTBA (HA MPUMEpE KUAKUX JIMH3).

N3mepenune GpoKycCHOTro pacCTOSIHUS PACCEHBAIOIUX JIHH3.

[Tonyuyenue nzobpaxeHus B cCHCTEME U3 TUNIOCKOTO 3€pKaia U JINH3bI.

[Tony4yeHnue n3o0paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue Teneckonu4eckiux CUCTEM.

Habmonenue nudpaxkiuu, nHTEpYEepeHny 1 MOIsSpU3aluy CBETa.

N3ydenue nonspuzanuu cBeTa, OTPaXEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne nHTepEpeHIINN Ja3epHOro N3IYYEeHUs Ha IBYX LIEIAX.

Hab6mronenue qucnepcum.

Habmronenue u uccnenoBanue TuppakimOHHOTO CIIEKTPA.

N3Mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tomyyenue criekTpa U3JIy4yeHHs CBETOIUO/Ia TP MOMOIIU AU(PPAKIIHOHHON PEIIETKH.

Pasnen 6. OcHOBBI crIeHMAJIBHON TEOPUH OTHOCUTEIBHOCTH.

I'paHu1bl MPUMEHUMOCTH KJ1acCHYeCKOW MexaHUKH. [locTynaTsl cenualbHON TEOPUH OTHOCUTEIIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM uHTepBan. I[IpeobpasoBanus Jlopenna. YciaoBue npuuMHHOCTH. OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3ameaieHHe
BPEMEHU U COKPAILEHUE JITTUHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.



TexHu4eckue ycTpocTBa U TEXHOJIOTUYECKHE MPOLECCHI: CITYTHUKOBBIE TPUEMHUKH, YCKOPUTEH 3apsKEHHBIX YaCTHII.

Y4eHn4eckuii IKCIIEpUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIYIbCa U SHEPTUN PEISATUBUCTCKUX YacTHUIl (110 ¢poTorpadusiM TPEKOB 3apsyKEHHBIX YACTHUI] B MATHUTHOM TOJIE).

Pa3znen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TeII0BOE M3MydeHHE (M3TyYeHHE a0COMIOTHO YE€PHOTO Tela). 3akoH cMmeteHus: Buna. 'unoresa [Inanka o kBaHTax.

®DOTOHBI. DHEPTHA U UMITYJILC (HOTOHA.

doroaddext. Onbite A. I'. CroneroBa. 3akonsl poTtodrddekra. Ypapaenue DiiHmTeiHa i Gporodrddexra. «KpacHas rpanuia» Gorosrddexra.

JlaBneHue cBeta (B Y4aCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOIJIOMIAIOIIYIO  a0COMIOTHO OTpakarollyto nosepxHocts). Omnbitel 1. H. JIeGenena.

BoxHoBEIE cBOVicTBa yacTuil. Bonus! ae bpoitns. [{nunaa BoaHb! 1e bpoiiins u pa3mMepsl 001acTy JTOKAIHU3AINK IBIKYIIEHCs: yacTuilbl. KopryckynspHo-
BOJIHOBOI nyanu3m. Judpakius 3JeKTPOHOB Ha KpUCTaIIaX.

Crienmnduka n3mepennii B Mukpomupe. CooTHomeHus HeonpenenénHocrei [ elizendepra.

TexHuyeckue yCTpOMCTBA U TEXHOJOTUYECKHE MPOIECCH: CIEKTPOMETP, POTOAIEMEHT, (HOTOJATUMK, TYHHEIbHBIH MHUKPOCKOI, COJTHEUHas Oarapes,
CBETOJIUO/I.

Hemoncmpayuu.

DoToddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHeIHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUS IIOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuol, PAKMUKYM.

UccnenoBanue goropesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe rccnenoBanus Gporodaddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO/ OT HANPSKEHHUSI.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOoeHus atoma. [imanerapuas moaens atoma Pesepdopra.

[Toctynatsl bopa. U3nydyenue u nornomenue GoTOHOB IPU NEpexoie aToMa ¢ OJTHOTO YPOBHSI SHEPTHH Ha JIPYTOi.

Bunsl ciektpoB. CriekTp ypOBHEN 3HEprUM aTOMa BOJIOPOAA.

CrnioHTaHHOE M BBIHYKJIEHHOE M3yueHue cera. Jlasep.

TexHUyecKkue yCTpOHCTBA U TEXHOJIOTHYECKHE MPOLIECCHI: CIIEKTPAIbHBIN aHau3 (CIEKTPOCKOIN ), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbita Pezepdopaa.

Habnronenne nuHeyaThIX CIIEKTPOB.

VYCTpoCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomot, nPAKMUKyMm.

Habmionenue nuHeiuaToro crnekrpa.



HccnenoBanue criekTpa pa3peKeHHOro aTOMapHOro BOAOPOa U U3MepeHue noctostHHon Punbepra.

Tema 3. usuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens siapa ['elizen6epra—Banenko. 3apsn sapa. MaccoBoe uucio siapa. M30Torsl.

PagnoaktuBHOCTB. Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIHN OeTa-pacnai. ['amma-uznydenue.

3aKOH paJiMOaKTUBHOIO pacnana. PaguoakTuBHble U30TOIBI B pupoae. CBONCTBA MOHU3UPYIOIIETO U3JIydeHHs. BausHue paguoakTHBHOCTH HaA KHUBbIE
opranusMsl. EcrecTBenHbli (hoH n3nmydenus. JJo3umerpus.

DHeprus CBA3M HYKJIOHOB B sifjpe. S nepHbie cuiibl. JlegekT Macchl sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 siaep. SpepHsie peaktopbl. IIpoOieMbl ymnpaBiseMoro TEpMOSICPHOTO CHHTE3a. DKOJOTHMUYECKHE ACTIEKTHI
pa3BUTHS AIEPHOU SHEPIETUKHU.

MeTo1bl perucTpany U UCCIEOBAHUS SJIEMEHTAPHBIX YaCTHULL.

@yHIaMeHTaJIbHbIE B3auMOIeCcTBUS. bapnonsbl, Me30HbI U JienToHkl. [IpencraBnenue o CtangaptHoit Moaenu. KBapk-riirooHHast MOJIEb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoilcTBa U TEXHOJIOTMYECKUE MPOLIECCHI: 103UMETP, KaMepa BuibcoHa, siaepHblil peakTop, TEpMOSAEPHBI peakTop, arToMHast 6oMO0a,
MarHUTHO-PE30HAHCHAs TOMOorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKmMuKym.

HccnenoBanue TpekoB vacTuil (1o roTOBbIM (oTorpadusim).

HccnenoBanue paqnoakTUBHOTO (pOHA C UCTIONB30BaHUEM JJO3UMETDA.

N3yueHue nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMHUM M aCTPOPU3UKH.

Oransl pa3BUTUS acTpoHOMUU. [IpHKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHHE aCTPOHOMUH. [IpuMEHMMOCTD 3aKOHOB (pU3UKH 111 OOBSICHEHUS TPUPOIBI
KOCMHYECKUX 00BEKTOB.

MeToab! acTpOHOMUYECKUX HccineoBaHuil. COBpeMeHHbIE ONTHUECKUE TEIECKOIbI, paJl0TeIeCKOIbl, BHEaTMOC(hepHas aCTPOHOMHMSI.

Bun 3Bé€3anoro Heba. Co3Be3ausi, apKkue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKCHHUE.

Conneunas cucrema.

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu CosHIa U 3BE3.

3BE311bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JlMarpamMma «CHEKTpPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3]IbI IVIABHOM MOCIIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTh» JIJIs 3BE3/1 IIIaBHOM MOCIe0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3B€3/1. CoBpeMeHHbIE MPEACTaBIEHUS O MPOUCXOKIECHUH U SBOTIOIUH
ConHua u 3B€3/1. DTanbl KU3HU 3BE3/.

Mueunsiii [Iyte — Hama INanaktuka. [Tonoxxenne u nrxenue Connna B ['amaktuke. Tunbl ranaktuk. PaguoranakTuku v KBazapbl. YEpHBIE TBIPHI B
sipax rajJakTUK.

Bcenennas. Pacuiupenue Beenennoii. 3akon Xa60:1a. Pa3beranue ranakruk. Teopus bonbiioro B3psiBa. PenukToBoe n3inydeHue.

MacmtaOHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmonenus 3B€3aHOro HebGa HEBOOPYXEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHUM JUIsl OMpPENesIeHNs MOJ0KEeHUsT HEeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3a1st CEeBEPHOro MOIyIApUs U SIPKHUE 3BE3IBL.



Hab6nronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTICHUM.

Du3HYeCKHil MPAKTHKYM.

Crioco6b! u3mMepeHus (pU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM AHAIOTOBBIX U HU(PPOBBIX U3MEPUTENBHBIX PUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX
cucTteM. AOCOIOTHBIE U OTHOCUTEINIbHBIE TIOIPEIIHOCTH U3MepeHHi (pru3ndeckux BenuurH. OLeHKa rpaHull MOrpeIHOCTEH.

ITpoBeneHNe KOCBEHHBIX H3MEPEHUH, MCCIEeIOBaHMHA 3aBUCUMOCTEH (M3MYECKHUX BEJIMYMH, IPOBEpKa MPEAJIOKEHHBIX Tumore3 (BbIOOp U3 pabor,
OIMCAHHBIX B TEMAaTHUECKUX pa3/enax «YUeHHUECKUH 3KCIIEPUMEHT, 1a00paTopHbIe padOThI, TPAKTUKYM).

O0o0marIee NOBTOPEHHUE.

O06o0meHne M CUCTEeMaTH3aIMsl COJIEpXKaHHUs pa3/ienoB Kypca «Mexanuka», «MonekynsapHas (U3MKa U TEPMOAMHAMHKAY, «IJIEKTPOIUHAMUKAY,
«Konebanus u BoaHbI», «OCHOBBI ClIELIMAILHON TEOPUU OTHOCUTENBHOCTHY, «KBaHTOBasA (pu3HKa», «DJIEMEHTHI aCTPOHOMUU U aCTPO(PU3UKIY.

Posnb (hm3nku m acTpOHOMUN B SKOHOMHYECKOW, TEXHOJIOTMYECKON, COITUATIbHOM U ATHYECKON cdepax NesTeTbHOCTH YeIOBEeKa, POJb K MECTO (PM3HUKU U
aCTPOHOMHUH B COBPEMEHHOW Hay4yHOM KapTHHE MMpa, 3HaYCHHE ONUCATEIbHOH, CUCTEMATH3UPYOLIei, OOBSICHUTENbHOM W MPOTHOCTHYECKOW (hyHKLUH
(bu3nyecKoil Teopuu, posib PU3HUECKON TCOPUHU B POPMHUPOBAHUH MPEACTABICHUN O (PU3MUECKON KapTUHE MUPA, MECTO (DU3MYECKON KapTHUHBI MHpa B 00IIeM
psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUIN O IIPUPOJIE.

Me:xknpeameTHbie CBSI3H.

N3yuenune kypca ¢uszuku yriyOiaéHHOro ypoBHs B 11 kiacce ocyliecTBISeTCS C Y4ETOM COJEP)KATEeNbHBIX MEXKIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO006 HAYYHO20 NOZHAHUA: SBICHUE, HayyHbIH (akT, runore3a, Gu3nyeckas BeIMYUHA,
3aKOH, TeOpHsl, HAOJIIOJEHHUE, HKCIEPUMEHT, MOJEIMPOBAHME, MOJENb, HU3MEPEHHE, MOIPEUIHOCTH H3MEPEHUN, HU3MEpUTENbHbIE NPUOOPHI, LUPpOBas
nabopaTopus.

Mamemamuka: penieHHe CHUCTeMbl  ypaBHEHHMIl. TpuroHomerpuyeckue (QyHKIMH: CHHYC, KOCHUHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO. BEKTOpBI M MX MPOEKIMH HAa OCH KOOPJIHMHAT, CIOXEeHHE BEKTOpoB. IIpousBojHble 31eMeHTapHbIX (yHKiui. [Ipu3nakn
10/100MsI TPEYTOJILHUKOB, ONPE/IeTIeHHE IIJIOLIaAN INTOCKUX GUryp u o0béma Ted.

Buonozua: >nexrpuyeckue sIBICHUS B XUBOW MpHUpoJe, KojeOaTeNbHbIe IBMKEHUS B KUBOW IMPUPOJE, SKOJIOTMYECKHE PUCKU IMPHU NPOU3BOICTBE
3JIEKTPOIHEPIUH, JIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOIIEH CPeibl, yIbTPa3ByKOBask AUArHOCTUKA B MEAUIIMHE, ONITUYECKHE SIBICHUS B KUBOU IIPUPO/IE.

Xumun: CTpOEHHE aTOMOB U MOJIEKYJ, KPHCTaNIMYECKas CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl O0pa30BaHMs KPHUCTAIIIMYECKOW peIéTKy,
CHEKTpaJIbHBIN aHAIIN3.

TI'eozpaghusa: marauTHBIE NOIOCA 3EMITH, 3aJIE)KU MAarHUTHBIX Py, POTOCHEMKA 36MHOM MMOBEPXHOCTH, celicMorpad.

Texnonoz2usa: npuMEeHEHNE TOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOABUTaTENb SIKOOU, reHepaTop MepeMEHHOr0 TOKa, HHAYKIIMOHHAS TeYb,
JMHUU 3JIEKTpoIepesiay, 3JIeKTPOIBUTaTeNb, Paaap, PaaHONpUEMHIK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus, yapTpa3BykoBas AMAarHOCTHKA B TEXHHKE,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas 0aTapesi, CHyTHUKOBbIE MPUEMHUKH, SJ€pHAsi JHEPreTHKA U 3KOJOTMUYECKHE acClIeKThl €€ pa3BUTHSL.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUA  ITPOTPAMMBLI  IIO0  ®U3UKE HA  YPOBHE  CPEJHEI'O  OBIIETO
OBPA30OBAHUAJIMYHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUS y4yeOHOro mpeamera «®Pu3uka» JODKHBI OTpaXkaTb TOTOBHOCTb UM CIIOCOOHOCTh  OOy4aroUIuxcs
PYKOBOJICTBOBATHCSI C(POPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHHX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJULMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIECTBa, paclIMpeHHe >KM3HEHHOIO OIbITa M OMNbITA JESITENbHOCTH B MPOIECCE pealn3aluu
OCHOBHBIX HalpaBJE€HUI BOCIIUTATENIBHOM 1€ATENBHOCTH, B TOM YUCJIE B YaCTH:



Irpa;kKAaHCKOIr0 BOCIIUTAHUA:

opraHu3anuvu,

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUAIOIIETOCs KaK aKTHBHOTO U OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;
MPUHATHE TPAJAULMOHHBIX 00IIEYeIOBEUECKUX T'YMaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEHH;
TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEpECaxX IpakIaHCKOro OOIIECTBA, y4acTBOBATh B CaMOYIPABJICHUH B 00pa3oBaTesbHON

YMCHHC B3aI/IMOI[eI\/JICTBOBaTB C CONHMAJIBHBIMH HHCTUTYTAMU B COOTBETCTBUU C UX (byHKI_II/ISIMI/I W Ha3HAYCHUECM,
T'OTOBHOCTB K FYMaHHTapHOﬁ n BOJ'IOHTépCKOfI JCATCIIBHOCTH.

MAaTPUOTHYECCKOI'0 BOCIIMTAHUSA

c(OpPMHUPOBAHHOCTH POCCUMCKON TPa)T1aHCKON UACHTUYHOCTH, MTATPHOTU3MA;
[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSM POCCHICKUX YUEHBIX B 001acTH (PU3UKU U TEXHUKE.

AYXO0BHO-HPAaBCTBCHHOI'0O BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHYS;
CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM

YHUCJIC B ACATCIBHOCTHU yLIéHOFO;

OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHHUC YCTOﬁqHBOFO 6yz[ymero.

ICTCTHICCKOT0O BOCIIMTAHUSA

9CTECTUYCCKOC OTHOILICHUEC K MHUPY, BKIIIOYAA 3CTCTUKY HAYYHOI'O TBOPYECTBA, IIPUCYIICTO (bHBquCKOﬁ HayKe.

TPYAOBOI'O BOCIIUTAHHUS:

HHTEPCC K PA3JIMYHBIM C(l)epaM HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, B TOM YHCJIC CBsA3aHHBIM C q)HBHKOﬁ u TeXHHKOﬁ, YMCHHE COBCPHIATH

OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K O6pa30BaHI/II-O u CaMOO6pa3OBaHI/IIO B 00JacTu (bHSPIKPI Ha NPOTAKCHUU BCEM KHU3HU.

IKOJOIrn4eCKOro BOCIMTaHus :

c(OPMHPOBAHHOCTh IKOJOTMUECKON KYIbTYPBbI, OCO3HAHUE III00ATBLHOI0 XapaKkTepa SKOJIOTHIECKUX MTPoodiiem;
IUTAHUPOBAHKE U OCYLIECTBICHHUE ACHCTBUI B OKPYKAIOLIEH Cpeie Ha OCHOBE 3HAHUS LI€JIeH YCTOMYNBOrO pa3BUTHSI YEIIOBEUECTBA;
paciIpeHue onbITa JesITeIbHOCTH SKOJOTHYECKOM HalpaBIeHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHUH 10 (U3UKE.

IHMEHHOCTU HAYYHOI'O ITO3HAHUSA:

C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOIETO COBPEMCHHOMY YPOBHIO Pa3BUTUSA q)HSquCKOﬁ HAYKH;
OCO3HAHUEC INCHHOCTH Hay‘-IHOfI ACATCIIBHOCTH, TOTOBHOCTb B IMPOLECCE M3YUYCHUA CbI/ISI/IKI/I OCYHICCTBIIATE NPOCKTHYIO W HCCICA0OBATCIIBCKYIO

NEeSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.
METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBeEPCATbHbIE YUeOHbIe 1eCTBUS
ba3zoBble Jornueckue AeMcTBHUA:

CaMOCTOSITENIbHO (hOPMYITHPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpPUBAaTh €€ BCECTOPOHHE;

OTIpeIEIIATh 1NN JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;

pa3pabathIBaTh IJIaH pelIeHHs] MPoOIeMbl C YIETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESTEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM, OLIECHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;



. KOOPJIMHHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMO/ICHCTBHS;

. pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KHU3HEHHBIX MPOOIeM.

Bba3oBble ncciie1oBaTeIbCKHe AeiiCTBHA:

. BJIJIETh HAYYHON TEPMHUHOJIOTHUEH, KIIFOYEBBIMH MOHATUSMHU M METOJaMH (PU3NYECKON HAYKH;

. BJIAJICTh HaBBIKAMU Yy4eOHO-HMCCIIEAOBATEIbCKOM M MPOEKTHOW MAEATENBHOCTH B 00JacTH (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pEeIIeHUs 3a/1a4 (PU3HUECKOro COACpKAHUS, TPUMEHEHHUIO PAa3IMUYHBIX METO/IOB ITO3HAHHUS;

. BJIAJICTh BUJAMU JESTEIBHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETalii, IpeoOpa30BaHUIO U MIPUMEHEHHIO B PAa3JIMYHBIX y4eOHBIX
CUTYallUsX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX IPOECKTOB B 00JIaCTH (DUBUKH;

. BBISIBJSITH NTPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJM3HpOBaTh 3a/ady, BBIIBUTATh TUIOTE3y ¢ pEIICHHs, HAXOJUTh AapryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 331aBaTh TApaMETPhl M KPUTCPUH PEILICHHS;

. aHAIM3UPOBATh MOJTYYCHHBIC B XOJIE PELICHUS 3a/lauu Pe3yIbTaThl, KPUTUYECKU OIICHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHHE B
HOBBIX YCJIOBHUSIX;

. CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 33a7]a4H B 00pa30BaTEIBHOM NESITEILHOCTH, B TOM YHCIIE IPH U3y4SHUH (PU3HKY;

. JlaBaTh OLIEHKY HOBBIM CHTYallsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

. YMETh EPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00J1aCTh JKU3HEICITEIbHOCTH;

. YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JacTei;

. BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC [TOIXO/IbI U PEIICHUS;

. CTaBUTH MPOOJIEMBI U 331a4M, JOMYCKAIOIINE aJIbTEPHATUBHBIC PEUICHUS.

Pabora ¢ nnopmanmeii:

. BJIQJIETh HABBIKAMH TOTY4YEeHUSI HHPOpManU (HU3NIECKOTO COACPKAHUS U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTD IOHCK,
aHaJIM3, CUCTEeMATU3aLUI0 U HHTEPIPETaliio HHPOPMALIUU Pa3IMUHBIX BUJIOB U ()OPM NpE/ICTaBICHUS;

. OLIEHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

. UCIOJb30BaTh CPEICTBA HH(GOPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJOTHMH B pEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U

OpPraHM3aIMOHHBIX 33Ja4 ¢ COOJII0IEHUEM TPEeOOBAHUN SPrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(}OpMaIIMOHHON 0€30I1acHOCTH;

. CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPKAHUS B pa3lWyHbIX (popmarax ¢ y4€TOM Ha3HAue€HUsS MHPOpPMAIMU U I1I€JIEBOI ayMTOpUH, BHIOMpas
ONTUMAJIbHYIO (POPMY NPEJCTABICHNUS U BU3yaIU3allHH.

KoMmyHHKaTHBHBIE YHHBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

. OCYILIECTBIATH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOH /1A TENBHOCTH;

. pacrno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHL;

. Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

. MMOHUMATh U UCTIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

. BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIIMX UHTEPECOB U BO3MOKHOCTEH Ka)I0T0 WieHa KOJJIEKTUBA,;

. MIPUHUMATD LIEJIM COBMECTHOM JI€ATEIIbHOCTH, OPIraHU30BbIBATh U KOOPJAMHUPOBATH JAEUCTBUS MO €€ NOCTH)KEHHIO: COCTABIIATH IUIAH JEHCTBHI,
pacrpenenarTh poJid ¢ yu€TOM MHEHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

. OLICHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJA0T0 yYaCTHUKA KOMaH/Ibl B OOIINIA pe3yabTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;

. npeajaratb HOBBIC IPOCKTHI, OLICHUBATHL UACU C MMO3UIIMHA HOBU3HbI, OPUTMHAJIBHOCTH, HpaKTquCKOfI 3HAa4YUMOCTH,



U OCYHICCTBIIATE IMO3UTHUBHOC CTPATCTUYCCKOEC IIOBCACHUC B Pa3IMYHBIX CUTyalUsaX, IMPOABIIATH TBOPYCCTBO H B006pa}KeHI/Ie, OBITE
WHUIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranmu3anus:

. CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JESATENbHOCTh B OONACTH (PU3MKU M aCTPOHOMHH, BBISIBJIATH NPOOJIEMBI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHEIC 3a/1a4H;

. CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PELICHUS pPACYETHBIX M KAYeCTBEHHBIX 3a/lay, IJIaH BBINOJIHEHUS MPAaKTUYECKOoW paboThl ¢ yu&€ToMm
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOUTCHHIA,

. JaBaTh OLEHKY HOBBIM CUTYallUsIM;

. paciupsaTh paMKH Y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

. JIeNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

. OIICHUBATh MIPUOOPETEHHBIN OIBIT;

. croco6cTBOBaTh (hOPMUPOBAHUIO U MPOSBICHUIO IPYAULIUU B 00JacTU (DU3HMKHU, MOCTOSHHO MOBBINIATH CBOM 00pa30BaTeIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

. JTaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBBI B I€ITEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIETISIM;

. BJIa/IETh HaBBIKAMHU IMO3HABATEIbHON peQIIeKCMH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB U
OCHOBAaHHI;

. MCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

. YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHHS 10 UX CHUKEHUIO;

. MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAJIU3€ Pe3yIbTAaTOB ACSITEIbHOCTH;

. MIPUHUMATH ce0s1, TOHMMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

. MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

. MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce 1ocTHXKeHUS! TUYHOCTHBIX PE3Yy/IbTaTOB OCBOCHUS MPOTpaMMBbl 1O (HU3UKE Il YPOBHS CpPEeIHEro oOmero oopazoBaHMs y 00y4aromuxcs
COBEpIICHCTBYETCS IMOLMOHAIIbHBIA HHTEIJIEKT, MPEANOIaralouuil cCQOpMHUPOBAHHOCTD:

. CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHME, BHJIETh HAlpaBlIEHUs Pa3BUTUS COOCTBEHHOMU
SMOILIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

. CaMOPEryJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K
SMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSIBJIATH THOKOCTh, ObITh OTKPBHITHIM HOBOMY;

. BHYTPEHHEH MOTHMBAllU{, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHKEHHMIO L€ M YCIEXy, ONTHUMM3M, WHHULUATUBHOCTb, YMEHHUE JIE€HCTBOBATh,
UCXOJS U3 CBOMX BO3MOKHOCTEH;

. SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JPYrUX, YYUTBHIBATh €r0 IPH OCYIIECTBIECHHUH OOIIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

. COLIMAJIHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAaWBaTh OTHOUICHUS C JPYTMMHU JIIOJIbMH, 3a00THUThCS, MPOSBIATH HHTEpEC MU

paspemniaTh KOH()IUKTHI.



I[MPEAMETHBIE PE3YJIbTATBI

K konmy o6y4enus B 10 knacce nipeIMeTHbBIE Pe3yIbTaThl HA YTIYyOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIUXCSl YMEHUH:

. IIOHUMATh POJIb (PU3UKH B SKOHOMHUECKOM, TEXHOJIOIMUECKON, 3KOJIOIMYECKON, COLIMAIbHON M 3THUECKON cdepax AesiTeIbHOCTH YEJI0BEKa, POJIb
U MeCcTO (M3UKU B COBPEMEHHON HAy4YHOW KapTHHE MHpPA, 3HAYCHHE ONMMCATENLHOW, CUCTEMATH3HPYIOLIEH, 0OBICHUTEIBHON M MPOTHOCTHYECKOW (pyHKIIHIA
(bu3n4ecKkoil TeOpUM — MEXaHUKH, MOJIEKYJSIPHON (PU3MKM M TEPMOJMHAMUKHU, POjib (GU3NYECKON TeopuH B (POPMUPOBAHUU NPEACTaBICHUN O (U3UUYECKON
KapTUHE MUpAa;

. pa3nuyarh yCclIOBUS NPUMEHMMOCTU Mojeneil pu3nueckux Tea U NpoleccoB (SBJICHUIN): HHEpLUAIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE
TEJO0, MaTepuajgbHas TOYKA, PABHOYCKOPEHHOE JBIDKEHHE, CBOOOJHOE TaJeHHe, aOCONMIOTHO ympyras aedopmaims, aOCOMIOTHO YIPYyroe M aOCOITIOTHO
HEYIPYroe CTOJIKHOBEHUS, MOJIEJIN ra3a, *HUIKOCTH U TBEPLOro (KpUCTAJUIMUECKOIO) Telsla, WIEaNbHbIN ra3, TOUEUHBIH 3apsjl, OJHOPOJHOE 3JIEKTPUUECKOE
110JIE;

o pa3jinuaTtb yCJIOBUS (FpaHI/IHH, O6J'IaCTI/I) MIPpUMCHUMOCTHU (1)I/ISI/I‘IGCKI/IX 3aKOHOB, IIOHUMATb BC@O6H.IPII>1 XapaKTep (I)YH,I[aMeHTaJIBHBIX 3aKOHOB H
OIrpaHNMYCHHOCTD HMCII0JIb30BaHHWA YaCTHBIX 3aKOHOB;,
o AHaJIM3UPOBATb U 00BACHATE MEXAHUYECKHUE IMMPpOLCCChI U SBJICHUA, UCIIOJIb3Yysl OCHOBHBIC ITOJIOKCHUSA N 3aKOHBI MCXaHUKU (OTHOCI/ITGJ'IBHOCTB

MEXaHUYECKOTO JBUKEHUS, (HOpPMYJbl KMHEMATHUKU PaBHOYCKOPEHHOI'O JIBU)KEHUS, INpeoOpa3oBaHus ['amwiies A CKOPOCTH M IEPEMELIEHUS, 3aKOHBI
HeroToHa, mpuHIUn oTHOCUTENbHOCTHU ["anuiiest, 3aK0OH BCEMUPHOTO TSATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOUN SHEPTUH, CBA3b PaOOThI CHUJIBI
C U3MEHEHHEM MEXaHMYECKOI SHEepruu, yCJlOBUs paBHOBECHUs TBEPAOIO Teja), IPU 3TOM HUCIOJIb30BaTh MATEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBAThb
yCIOBUSl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBaHuil [amuies, BTOPOro M TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHUS UMIYJbca U
MEXaHWYECKON DHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

. aHAJM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLECCHI U SIBIEHUS, UCHOJb3ysd ocHOBHbIE MoyokeHHss MKT u 3akoHbI MoNeKyJIsipHOM (u3uku u
TEPMOJMHAMHUKHN (CBSI3b JIaBJICHUS MJICAIBHOIO ra3a Co CpeJHEell KMHETHYeCKOH SHeprueil TEeroBOro JBMKEHUS M KOHILEHTpalued ero MoJeKys, CBs3b
TEMIIEPATyphl BEIIECTBA CO CPEIHEN KHHETUYECKON DHEPIUEH TEIIIOBOrO ABMKEHUS €ro YacTHUll, CBsA3b JABJICHHS UICaJIbHOIO ra3a ¢ KOHICHTpalUend MOJIEKYII
U €ro TeMIiepaTypoi, ypaBHenue MenpaeneeBa—Knaneiipona, nepBbiii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHS SHEPTUHU B TEIUIOBBIX MPOIECCaX), MPU ITOM
HCIOJIb30BaTh MaTEMATUUECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBHS IPUMEHUMOCTH ypaBHeHUs MenneneeBa—KnanelipoHna;

. aHAJIM3UPOBATh U OOBSACHATH AJIEKTPUUECKUE SIBJICHMS, MCIOJNb3ys OCHOBHBIE IOJIOKEHHS M 3aKOHBI 3JIEKTPOJMHAMHUKU (3aKOH COXPAHEHUs
NIEKTPUYECKOTO 3apsija, 3akoH KylloHa, TOTEHIIMAIbHOCTD 3JIEKTPOCTATUYECKOTIO OIS, IPUHIUI CYTIEPIIO3ULIMHN IJIEKTPUUECKUX MTOJIEH, IIPU 3TOM yKa3bIBas
yCIIOBUSI IPUMEHUMOCTH 3akoHa KyinoHa, a Takke MpakTUYeCKH Ba)KHbIE COOTHOLIEHMs: 3aKOHbI OMa JJisl ydacTka IeNu U JUIs 3aMKHYTOM 3JIEKTpUYECKOn
nenw, 3akoH /[xoymns—Jlenua, npasuna Kupxroda, 3akonst dapajest 11 31eKTpoiIn3a);

. ONMUCHIBATh (PU3NYECKUE TMPOLIECCHl U SBJICHUS, HUCIOJIb3YSl BEIMUYMHBI: MEpPEMEIIEeHUE, CKOPOCTh, YCKOPEHHE, UMIYJIbC TeJda U CHUCTEMbI Tell,
CHJIa, MOMEHT CHJIbI, IaBJI€HUE, TOTCHIMAIbHAS SHEPTHsl, KHHETHUECKasl SHEPTHsl, MEXaHU4ecKasi SHeprusi, padoTa CHIIbI, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CHJIa TSDKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHUs, MOIIIHOCTh, SHEPTHUS B3auUMOJIEHCTBUS Tena ¢ 3eMiéil BOIM3M e€ MOBEepXHOCTH, SHEPTUsl YIPYroil nedopmanuu
NPY>KHUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAs TeMIIepaTypa Tena, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS 3HEPrUs HJI€AIbHOTO OJHOATOMHOTO Ta3a, pabora
MJICATbHOTO T'a3a, OTHOCUTEINIbHAS BIAXXHOCTh BO3ayxa, KIIJ[ naeaqbHOro TEmIOBOro IBUrarTess; dJIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD AIEKTPUYECKOTO OIS,
HaIpsHKEHHOCTh IOJISI TOYEYHOIO 3apsAja WM 3apsHDKEHHOIO 1Iapa B BAaKyyMe€ W B JIMDJIEKTPHUKE, IOTCHIUAI JJIEKTPOCTATUYECKOIO II0JSA, Pa3HOCTb
ITOTEHIMAJIOB, JIEKTPOJABIKYILAs CUJIA, CHJIA TOKA, HAIIPSKEHUE, MOIITHOCTh TOKA, MIEKTPUYECKass EMKOCTh IIJIOCKOTO KOHAEHCATOpa, COPOTUBIIEHHE YYacTKa
LIEIIH C ITOCJIEIOBATEIbHBIM U I1APAJUICIIBHBIM COCAMHEHUEM PE3UCTOPOB, YHEPT U DIIEKTPUYECKOTO OISl KOHAECHCATOPA;



. OOBSICHATE OCOOCHHOCTH NPOTEKaHUs (U3NYECKUX SBICHMHA: MEXaHUYECKOE JBMKCHME, TEIUIOBOE ABMIKEHHE YaCTHUI] BELIECTBA, TEIUIOBOE
paBHOBecHe, OPOYHOBCKOE JBMKEHUE, TU(Qy3us, UCIapeHne, KUIMEHUEe U KOHJEHCALUs, MJIaBIeHHEe W KPUCTAJUIM3alMs, HANPaBICHHOCTh TEIUIONEpeaay,
EKTPU3ALHSA TN, SKBUIIOTCHIIMAILHOCTD TOBEPXHOCTHU 3apsHKEHHOIO IIPOBOIHUKA,

. MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (pu3MuecKol BENWYMHBI OT JAPYrOod C HMCIHOJB30BAHWUEM IMPSAMBIX H3MEPEHHH, IpU 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBATh pe3y/ibTaThl IMOJYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TIpaUKOB ¢ Y4ETOM aOCOJIOTHBIX
IIOIPELIHOCTEN U3MEPEHUH, 1€JIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIEAOBaHUS;

. IIPOBOJIUTh KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIMYMH, IPU 3TOM BBIOMpATh ONTHUMAJIbHBIA METOJ MU3MEPEHUs, OLIEHUBATh aOCOJIOTHBIE U
OTHOCHUTCIIbHBIC NTOTPCIIHOCTHU MPAMBIX U KOCBCHHBIX H3MepeHHﬁ;

. IIPOBOJIUTH OIBITHI IO IPOBEPKE IPEUIOKEHHONW THUIOTE3bl: IUIAHUPOBAaTh SKCHEPUMEHT, COOMpaTh 3KCIEPHUMEHTAIBbHYIO YCTaHOBKY,
AHAJIIM3UPOBATDH IMOJTYYCHHBIC PC3YJIbTATBI U ACJIaTh BBIBOJ O CTATYCC HpGI[JIO)KGHHOﬁ THUIIOTE3bI,

. coOnogaTh IpaBuiIa O€30IIaCHOrO TpyAa IpU NPOBEICHUM HUCCIEIOBaHMNA B paMkKax Yy4eOHOro 3KCIEpUMEHTa, MPAaKTHUKymMa U ydeOHO-
HCCIIEIOBATENbCKON U MPOEKTHON AESITEIbHOCTH C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHUS;

. pelaTh pacu€THbIE 33/1a4H C SBHO 33JaHHOM U HESBHO 3aJJaHHOM (PU3MYECKOI MOJEIbIO: HA OCHOBAaHUM aHAJIM3a YCJIOBHsS 0O0OOCHOBBIBATh BHIOOD

¢u3nveckoil Mojenu, OTBedaromiei TpeOOBaHMSAM 3aJaud, HPUMEHSTH (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (U3UYECKHX TEOPHHA IpH
UCIOJIb30BAaHUN MaTEMaTUYECKUX METOJOB pPEIICHHs 3aJad, NPOBOAUTH PAacyE€Thl HA OCHOBAHMU HMMEIOIIMXCS JAHHBIX, AHAJIM3UPOBATH pE3YNbTAaThl U
KOPPEKTUPOBATh METOBI PEUICHUS C YYETOM IIOIyUYECHHBIX PE3yIbTaTOB;

. pelaTh KauecTBEHHbIE 33a]auu, TpeOyIole NPUMEHEHNs 3HAaHUI U3 Pa3HbIX pa3JesloB Kypca (PU3MKH, a TAKKe MHTErpalluy 3HaHUN U3 APYrHX
npeaAMETOB CCTCCTBCHHO-HAYUYHOT'O HHKJIA: BBICTpaWBATh JIOTMYCCKYHO MLCIOYKY paCCY)I(IleHI/IfI C OHOpOfI Ha H3YUYCHHBLIC 3aKOHBLI, 3aKOHOMCPHOCTHU H
¢buznyeckue sBICHUS;

J HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS ISl OObSICHEHNS OCHOBHBIX MPHHIMIIOB PaOOTHl M3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB;

J MIPUBOJIUTH PUMEPHI BKJIaZla POCCUMCKUX U 3apyO0eKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIEr0 MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

° AHAJIIM3UPOBATh U OLICHUBATL MOCICACTBUA OBITOBOH U HpOI/ISBOJICTBCHHOI\/JI JACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C (1)I/I3I/I‘I€CKI/IMI/I nponeccamu, €
MO3UIMN IKOJOTHUECKONW GE€30MacCHOCTH, NPEACTABICHUN O PAllMOHAIBHOM MPHPOJIONONIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKEHUN HAYKU U
TEXHOJIOTUH JIJIs 1ajbHEHUIIero pa3BUTHS YEJI0BEYECKOT0 00IIECTBa;

. MPUMEHATh Pa3iIMuHble CIOCOOBl paboThl ¢ MHPOPMAILUEH (U3NUECKOro COAEPKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUM JUIsl TOUCKA, MEepepabOTKU U MpenbsABICHUS y4yeOHOW M HaydHO-
NOMYJSAPHON MH(POPMALUU, CTPYKTYPHUPOBAHHUS W HHTEpHpeTaluu HHGOpPMAIMU, MOJYYEHHOW M3 Pa3JIMYHBIX HMCTOYHHUKOB, KPUTUYECKH aHAIU3UPOBATH
MOJIy4aeMyro HH(GOPMAIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HaHUH, TaK U Ha OCHOBE aHaJIM3a HCTOYHUKA HH(POpMaIUH;

. MPOSIBIISATh OPTraHU3AlMOHHBIE W TO3HABATEIbHBIE YMEHHS CaMOCTOSTEIBHOTO TMPHOOPETCHUS HOBBIX 3HAHUW B TPOIECCE BBIMOTHEHUS
MIPOEKTHBIX U yU4eOHO-HCCIIeIOBATEIHCKUX PabOT;
. paboTaTh B TPYIIIE ¢ UCMIOIHEHUEM PA3INYHBIX COIMATBHBIX POJIEH, MIIaHUPOBaTh PabOTy TPYMIIBI, PAIIMOHAIBHO PACIIPENEIATh AEITeIbHOCTh B

HCCTAaHJAPTHBIX CUTyallUAdX, aACKBATHO OICHUBATh BKJIaJd KaXKI0I0 U3 YYaCTHHUKOB I'PYIIILI B PCIICHUEC paCCManI/IBaeMOI\/’I HpO6J’IeMI)I;
° MpOABJIATH MOTHBALIUIO K 6y,[[yH_IeI>’I HpO(I)eCCI/IOHEUIBHOf/'I JACATCIIBHOCTH 110 CIICIUAJIbHOCTAM (I)I/I3I/IKO-TCXHI/I‘-ICCKOI‘0 HpO(bI/IJIH.



K xoHuy o0yuenus B 11 knacce npeMETHbIE PE3yJIbTaThl HA YIITYOJEHHOM YPOBHE IOJIKHBI OTpaXaTh CHOPMUPOBAHHOCTD y O0YUaIOIIUXCSl YMEHUH:

o MMOHUMATh POJIb (U3MKU B IKOHOMUYECKOW, TEXHOJOTUYCCKOW, COIMAIBHON M ITUYECKOW cdepax MesTEIbHOCTH YelIOBEKa, POJIb M MECTO
(Gu3uKU B COBPEMEHHOI Hay4YHOW KapTHHE MUPA, POJIb ACTPOHOMHUH B IPAKTUYECKOM 1€ATENLHOCTH Y€I0BEKA U JallbHEHIIeM HayYHO-TeXHUYECKOM Pa3BUTHH,
3HAYCHUE OIMCATEIbHOM, CUCTEeMAaTU3UPYIOIIeH, OObICHUTENFHON M MPOTHOCTHYECKOW (DYyHKIMHA (u3nyeckol TeOpuH — 3IIEKTPOAMHAMUKH, CIICHUATILHON
TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DPM3UKHU, POJIb (PrU3HUECKON TeOpur B (POPMUPOBAHUY MPEACTaBIECHUHN O (prU3nUecKol KapTHUHE MUPa, MECTO (PU3MUECKON
KapTUHBI MUPA B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUNA O IPUPO/IE;

. pa3nuyarh yCJIOBHsI IPUMEHUMOCTH MOJEIeH (pU3NUECKUX Tel U MPOLECCOB (SBICHUI): OHOPOIHOE NEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE
0JI5, TApMOHUYECKHE KOJICOAHNUs, MAaTEMaTUYECKHI MasiTHHUK, UACATbHBIN MPY)KUHHBIA MasTHUK, TAPMOHHYECKUE BOJIHBI, UICATbHBIN KOJIeOaTeIbHbIH KOHTYP,
TOHKas JINH3a, MOZIEJIEH aTOMa, aTOMHOTI'O s1Jpa U KBAHTOBOM MOJICIIN CBETA;

. pa3nuyarh yciaoBus (TpaHUIbI, OOIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IIOHMMATh BCEOOILINI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYECHHOCTH UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;
. aHAJIM3UPOBATh U OOBACHATH 3JIEKTPOMATHUTHBIE IMPOLIECCHl U SIBJIEHUS, UCIOJb3YyS OCHOBHbBIE IOJIOKEHMSI M 3aKOHbBI JIEKTPOJAUHAMUKH U

CIELUAIIbHOM TEOpPUH OTHOCUTEIBHOCTH (3aKOH COXpPAaHEHMs 3JIEKTPUYECKOro 3apsia, cuia Ammepa, cuwia JlopeHna, 3aKOH 3JI€KTPOMarHUTHOM MHIYKIIMH,
npaBuio Jlenna, cBsizp DJIC caMOMHIYKIMK B 3JEMEHTE DJIEKTPUYECKOH LENH CO CKOPOCTBbIO M3MEHEHHUS! CHIIBI TOKa, MOCTYJAThl CIIEUUaIbHONH TEOPHH
OTHOCHUTENIbHOCTU DUHINTEHHA);

. aHAJM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI W SIBICHUS, WUCIOJB3YysS MOJOXKEHHS KBAHTOBOW (HM3MKM (ypaBHEHHE ODWHINTEHHA IS
¢doroadexra, nepsblil U Bropoii nocrynatsl bopa, npuHIKI coOTHOLIEHUs HeonpenenénHoctel ['eiizenOepra, 3aKOHbI COXpaHEHUS 3apsAJ0BOIO U MAaCCOBOTO
YHCEN U DHEPTUH B SJIEPHBIX PEaKIHIX, 3aKOH PaTUOAKTUBHOTO PACIaia);

. OIUCHIBATh (PU3NYECKUE MPOLIECCH] U SBJICHUS, UCTIOIb3Ys BEIMUUHBI: HANPSKEHHOCTD JIEKTPUUYECKOTO OIS, MOTEHIIUAN 3IEKTPOCTATHYECKOTO
TOJIS, Pa3HOCTH MOTEHIIMAJIOB, SJIEKTPOIBUKYIIAs CHJIA, MHAYKIMS MAarHUTHOTO TIOJISI, MArHUTHBIA TTOTOK, CHJIa AMIepa, HHAYKTHBHOCTbD, DJIEKTPOABIKYIIAS
CHJIa CAMOMHAYKIIUH, SHEPTUsl MAarHUTHOTO TOJI NMPOBOAHUKA C TOKOM, PEISTUBUCTCKUI UMITYNIbC, MOJIHAS SHEPIUs, SHEPIrus MOKOs CBOOOJHOM YacTHUIIHI,
SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YKCIIO U 3apSI spa, YHEPTUS CBSI3U S/IPa;

. OOBSICHATE OCOOEHHOCTH NMPOTEKAHUS (PU3UUECKUX SBJICHHUNA: JIEKTPOMArHuTHAs WHAYKLUS, CAMOMHIYKIIUS, pe30HaHC, UHTep(epeHIIHs BOJH,
IUQpaKIys, AUCIIEpPCHs], IOJTHOE BHYTPEHHEE OTpaxeHue, porosnekrpuieckuil apdext (hotorddekr), anbda- u 6era-pacnasl saep, raMMa-u3aydeHue siep,
(bu3nyecKkre NPUHIMIIBI CHIEKTPAIbHOTO aHAIM3a U paboThI J1a3epa;

o OIPCACIIATh HAITPABJICHUC MHAYKIUHA MAarHUTHOI'O I1OJIA IPOBOJHHWKA C TOKOM, CHUJIBI AMnepa " CHJIbI HopeHua;

° CTPOUTH I/I306pa)KCHI/Ie, CO31aBaA€MOC IJIOCKUM 3CPKAJIIOM, TOHKOH .]'IPIH3OI>1, " paCCUUTBIBATDL CTO XAPAKTCPUCTHUKHU,

o MNPUMCEHATE OCHOBOIIOJAraromue acCTpOHOMHYCCKUE IIOHATHA, TCOPUHM W 3aKOHBI JId aHaliu3a H 0OBACHEHHUS (bI/ISI/I'-ICCKI/IX IMponeccoB,
MPOUCXOAAIIHNX B 3Bé3HaX, B 3Bé3£lHBIX CUCTEMAX, B MEXKTrajJaKTHUeCKO cpeac; ABUXKCHUA HEeOECHBIX TCJI, SBOJIIOINHU 3Bé3,[1 n BCGJ’ICHHOfI;

o IMPOBOAWUTE UCCIICAOBAHNEC 3aBHCHUMOCTEH (1)I/I3I/I‘—ICCKI/IX BCJIIMYHH C UCIIOJB30BAHUEM ITPSAMBIX I/ISMepeHI/If/'I, IIpy 5TOM KOHCTPYHUPOBATH YCTAaHOBKY,

(buKcupoBaTh pe3yibTaThl MOTYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE I'paUKOB C yu€TOM aOCONIOTHBIX MOTPEUIHOCTEH M3MEpeHuH, nenaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMUS;

° IMPpOBOAUTL KOCBCHHBIC M3MCPCHUA (I)I/IBI/I‘-ICCKI/IX BCJIIMYHH, IIPpU 3TOM BBIGI/IpaTB OINTUMAJIbHBIM METO] HU3MEPCHUA, OLICHUBATDH aOCOJIFOTHBIC U
OTHOCHUTCIIBHBIC TOTPCIIHOCTHU MMPAMBIX U KOCBCHHBIX HSMepeHHﬁ;
° MNpOBOAWUTL OINBITBHI IO IPOBEPKE HpCI(JlO)KCHHOﬁ TUIOTE3bI: IUIAHUPOBATHL OJSKCIICPHUMCHT, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaHOBKY,

AHAJIIU3UPOBATD IMMOJTYYCHHBIC PE3YJIbTAThI U ACJIaTh BBIBOJ O CTATYCEC HpeI[J'IO)KeHHOI\/’I THUITIOTE3bI,
° OIMUCBIBATH MCTObI IMOJTYYCHUA HAYYHBIX aCTPOHOMHWYCCKUX 3HaHHﬁ;



. coOmroiaTh TpaBujia 0€30MacHOrO TpyAa MPU TMPOBEACHUHM HCCICIOBAaHWNA B paMKax ydeOHOTO AKCIIEPUMEHTa, MPaKTUKyMa U y4eOHO-
UCCIIEI0OBATEIBCKON U MPOEKTHOM JIESITEIBbHOCTH C UCIIOIB30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U J1a00paToOpHOro 000pyI0BaHHUS;

. pemate pacyéTHbE 3aJaud C SBHO 3aJaHHOM M HESBHO 33JaHHON (U3WYECKOW MOJEbI0: Ha OCHOBAHWU aHallM3a YCJIOBHUS BBIOMpPATH
¢u3nveckue MoJeNH, OTBEYAIOIIME TPeOOBaHUAM 337ayH, NPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (DU3MYECKHX TEOPHHA IpH
UCIOJIb30BAaHUN MaTeMaTUYECKUX METOJIOB pEIICHMs 3aJady, MPOBOAUTH PACUYEThl HAa OCHOBAHUU HUMEIONIMXCS JaHHBIX, aHAJIU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEILIEHU ¢ YYETOM IIOJIyYEHHBIX PE3YJILTATOB;

. peliaTh Ka4eCTBEHHbIE 3a/1a4M, TPeOyollue NPUMEHEHHUS 3HAaHUM U3 pa3HbIX pa3fesioB Kypca (GU3MKH, a TAaKKe UHTErpaluu 3HAHUHM U3 APYrux
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O LUKJA: BBICTPAUBATh JIOTHUECKYIO IIETIOYKY PACCYXIEHHH C OMOpOoil Ha H3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue SBICHUS;

. UCIOJIB30BATh TEOPETUUECKUE 3HAHUSA i1 OOBSICHEHUS! OCHOBHBIX MPUHIMIIOB PaOOThl U3MEPUTENILHBIX MPHOOPOB, TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHX MPOIECCOB;

. MIPUBOANUTH TPUMEPHI BKJIA/1a POCCHICKHUX U 3apYOKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

L] AHAJIM3UPOBATH U OLICHUBATL ITOCICACTBUA OLITOBOM U HpOH3BOI[CTB€HHOI>'I JACATCIIPHOCTH Y€JIOBCKA, CBSI3aHHOM C CI)I/I3I/I‘~IGCKI/IMI/I mnmponeccamu, €
MO3UIUI 3KOJOTUYECKOW O€30MacHOCTH, MPEACTABICHUI O PallMOHAIILHOM MPUPOIONONb30BAHUH, 4 TAKXKE PA3yMHOM HCIOJIB30BAHUU JOCTHKCHUN HAYKH U
TEXHOJIOTUH JIJIs 1ajbHEHNILIEro pa3BUTUS YEJIOBEUECKOT0 O0IIECTBA;

. MPUMEHSTh pa3MnyHble COCOObl paboThl ¢ MHQOpMaIe (U3NYECKOTO COJAEP>KAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TCXHOHOFI/II;'I, IIpru 3TOM HCIIOJIL30BaTb COBPCMCHHBLIC I/IH(i)OpMaIlI/IOHHI)IC TCXHOJIOTHUHN JId IIOHCKA, nepepa60TKH U OpCAbABICHUSA yq€6HOI>'I U HAy4YHO-
MOMYJSIpHOM MH(GOpPMaIUK, CTPYKTYpUPOBAHUS M HHTEPHpETalluu WHGOPMAIMU, MOMYyYEHHOM W3 Pa3IMYHBIX WCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
MoJTy4aeMyro HH(OPMAIUIo 1 OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUH, TaK M HA OCHOBE aHaJIM3a HCTOYHHUKA HH(OPMAIIHH;

J NPOSIBJISITh  OPraHU3allMOHHBIE M I103HABaTEJIbHBIE YMEHHUsS CaMOCTOSITENIbHOTO TNPHOOPETeHHs HOBBIX 3HAaHMHA B IPOLECCE BBINOIHEHHUS
MIPOEKTHBIX U y4eOHO-UCCIIE0BATEIbCKUX padoT;

J paboTaTh B IpyIme ¢ UCIOJHEHUEM PA3IUYHBIX COLHMATBHBIX POJIeH, MIaHUPOBATh PabOTy IPYIIIbI, PALIMOHATIBLHO PACHPEENATh 1eATEIHOCTh B
HECTaH/IApPTHBIX CUTYallUsIX, aIeKBATHO OLIEHWBATh BKJIAJ] KQX/I0T0 U3 YYACTHUKOB IPYIIBI B PEIIEHNE paccMaTpUBaeMOM IpoOIeMBl;

J MPOSIBJISITH MOTUBALMIO K Oy y1iel mpoecCHOHATbHON IEATEIbHOCTH 110 CIIEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOoduIIs.

TEMATHYECKOE IINTAHHPOBAHUE
10 KIIACC
Ne || HaumeHnoBaHME pa3JesioB U TEM | KonuuectBo yacos OnexktpoHHbIe (IU(POBBIE) 00pa30BaTENbHBIE PECYPCHI
n/n TpOrpaMMBl Bcero|| Koutponsnsle || IIpakTuueckue
paboThI paboThI
[Pasnen 1. HAYYUHBII METO/1 IO3HAHUSI IPUPO/IbI |
1.1 ||HayuHbIii MeTOJT IIO3HAHUS 6 https://classroom.google.com/c/NjMzMzg4dNTY xODUXx?cjc=wh432yt
TPUPOABI

|I/ITOFO 10 paszieny H 6 H |
[Pasnen 2. MEXAHMKA |
|2.1 ||KHHeMaTHKa || 10 || 1 || ||https://classroom.google.com/c/NjMzMzg4NTYxODUx?cjc:wh432yt|
|2.2 ||I[nHaMnKa || 10 || || ||https://c|assroom.google.com/c/NjMzMzg4NTYxODUx?cjc:Wh432yt|



https://classroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt
https://classroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt
https://classroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt

Ne
n/n

HaumenoBanue pa3nenoB u Tem

KomngecTBo yacoB

| DnexkTpoHHbIe (IUGPOBHIE) 00pa30BaTEIBLHbBIE PECYPCHI

TIpOrpaMMel Bcero|| Kontponsnsie || [IpakTuueckue
paboTsI paboTsI
|2.3 ||CTamKa TBEPJIOrO Teya || 5 H 1 || ||https://c|assroom.google.com/c/NjMzMzg4NTYxODUx?cjc:wh432yt|
|2.4 ||3a1<om,1 COXPaHEHHs B MEXaHUKE || 10 || 1 || ||https://c|assroom.google.com/c/NjMzMzg4NTYxODUx?cjczwh432yt|
|I/ITor0 10 paszeny H 35 H |

|Pa3,ue.11 3. MOJIEKYJISIPHASI ®U3NKA U TEPMO/JIMHAMUMKA

3.1 ||OcHoBBI 15 1 https://classroom.google.com/c/NjMzMzg4NTYxODUXx?cjc=wh432yt
MOHeKyHHpHOKHHeTH‘IeCKOﬁ
TECOPUUA
3.2 ||Tepmoaunamuka. TennoBsie 20 1 https://classroom.google.com/c/NjMzMzg4dNTYxODUXx?cjc=wh432yt
MalInHbI
3.3 ||Arperartubie cocTosiHus BeuiecTa. || 14 1 https://classroom.google.com/c/NjMzMzgdNTYxODUXx?cjc=wh432yt
dazoBnIe epeXoabl
|I/ITor0 10 pasiey || 49 || |
[Paszien 4. JJIEKTPOJAMHAMMUKA |
|4.1 ||9nempnqec1<oe noue || 24 || 1 || ||https://c|assroom.google.com/c/NjMzMzg4NTYxODUx?cjc:wh432yt|
|4.2 ||Ho<:To;1HH1,n71 3IEKTPUIECKUI TOK || 24 || 1 || ||https://c|assroom.google.com/c/NjMzMzg4NTYxODUx?cjc:Wh432yt|
|4.3 ||T01<n B Pa3IMYHBIX Cpenax || 6 || || ||https://c|assroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt|
|I/ITor0 10 pazjeny || 54 || |

|Pa3)1e.11 5. DPU3NYECKHAW MPAKTUKYM

|5.1 ||<Dn3nqec1<nﬁ HPAKTHKYM || 16 || || 16 ||https://c|assroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt|
|I/ITor0 10 pasieny H 16 H |
|Pe3epBH06 BpeMmsl ” 10 ” || || |
OBIIEE KOJIMYECTBO YACOB IIO | 170 8 16
IMPOTPAMME
11 KJIACC
Ne HanmeHoBaHue pa3fesoB U TeM IPOrpaMMBbl KonnuecTtBo yacos OnexTpoHHBIE (IH(POBEIE)
n/n Bcero|| KonrtponbHeie IIpaxTuyeckue 0bpasoBaTeNbHbIE PECYPCLI
paboTsl paboTsl
|Pa311e.11 1. JIEKTPOJJUHAMUKA |
|1.1 ||MaFHI/ITHO€ noje || 14 || || || |
|1.2 ||9J'IeKTp0MaFHI/ITHa${ WHTYKIIVS || 13 || 1 || || |
|I/ITOr0 10 pasjeny || 27 || |
|

|Pa3Ile.11 2. KOJIEBAHMUS 1 BOJIHBI



https://classroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt
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Ne HanMeHoBaHue pa3aesioB U TeM MPOTPaMMBbI | KommuecTBo yacos | DneKkTpoHHbIE (ITUPPOBHIE)
/I Bcero|| KontponbHsle IIpaxkTnyeckue 00pasoBaTelbHEIE pecypeh!
paboThI paboTsl
|2.1 ||MexaHquc1<1/1e KoJIeOaHuA || 10 “ ” ” |
|2.2 ||3neKTp0MarHI/ITHLIe KoJle0aHus || 15 || || H |
|2.3 ||MexaHquc1<1/1e U DJICKTPOMArHUTHBIC BOJTHBI || 10 “ ” ” |
|2.4 ||OHTMKa || 25 H H H |
|I/IToro 10 pa3zaeiy H 60 “ |
|Pa311e.11 3. OCHOBBI CIENIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH |
|3.1 ||OCHOBLI CTO || 5 || 1 H H |
|I/ITOr0 1o pa3feny H 5 H |
[Paznen 4. KBAHTOBAS ®U3UKA |
|4.1 ||K0pnyCKyJ1ﬂpH0-BonHOBOI‘/'I Iyaan3M || 15 || || H |
|4.2 ||(I)1/131/11<a aToma || o H H H |
|4.3 ||(DI/ISI/IKa aTOMHOTO S/1pa U DJIEMEHTAPHBIX YaCTHUI] || 5 || || || |
|I/ITOr0 1o pa3feny H 25 H |
|Pa321e.11 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODU3UKHU |
|5.1 ||9neMeHTLI ACTPOHOMHUH U acTPOUIUKU || 12 || || H |
|I/IToro 110 pa3Jeiy H 12 H |
[Pasnen 6. PUBUYECKHI1 IPAKTUKYM |
|6.1 ||(DI/I3I/IquI<I/H7I HPaKTUKYM || 16 || || 16 || |
|I/IToro 110 pasJaeiy H 16 H |
[Pasnen 7. OBOBLIAIOIIEE IOBTOPEHUE |
7.1 ||CucremaTu3anyst 1 0000IIEHHE TPEIMETHOTO COJICPIKAHUS U OIIBITA 15
NIesITeIbHOCTH, TPUOOPETEHHOTO NPU M3yueHHH Kypca dusuku 10 — 11
KJIacCOB

|I/ITor0 110 pa3feny H 15 H |
IPesepBroe Bpemst |10 | | | |
|OBLIEE KOJJMYECTBO YACOB I10 [IPOTPAMME || 170 || 4 | 16 | |




IHOYPOYHOE IIVNIAHUPOBAHUE

10 KJIIACC
Ne Tema ypoka KommuectBo yacos Hara DeKTpoHHBIE HU(PPOBEIE 00pa30BaTEIbHBIE
n/n N3y4YCHUS pecypcel
Bcero || Konrponbhsie || IIpakTuyeck
paboTHI ne paboThl
1 ||®usuka — GpyHnameHTaIbHAs HayKa O IPUPOJE 1 https://classroom.google.com/c/NjMzMzg4N
TYxODUx?cjc=wh432yt
2 HayuHpIit MeTO/ TO3HAHUS U METOJIBI 1
UCCIE0BaHNS (PU3NIECKUX SIBICHUH
3 ||9KcrepuMeHT U TeopHs B MPOILecce NO3HAHUS 1
npupo/sl. HaGnonenue u skcnepruMeHT B pusnke
|4 ||CHOCO6LI M3MepeHus GU3NICCKUX BETUINH || || || || ||
5 ||AOcomroTHas U OTHOCHUTEIbHAS IOTPEIIHOCTH
M3MEpeHUil PU3NUECKHUX BEINYNH
6 |[MozmenmpoBanue B husuke. Ponb u Mecto pusnku 1
B ()OPMHUPOBAHNN COBPEMEHHON HAyYHOW KapTHHBI
MHpa, B IPAKTHUECKOH NeATeNbHOCTH JIFoeH
7  |[MexaHndeckoe nBrxkeHue. CucteMa oTcyera. 1
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBHXKSHHSI.
[psimast u oOpaTHas 3a/1a4u MEXaHUKH
8 ||Pagmyc-BexTOop MaTepHaNbHON TOUKH, €TO 1
MPOEKIUH Ha OCH KOOpIUHAT. TpaeKkTopus.
[Tepememenue. CkopocTh. X npoekuuu Ha ocu
KOOpJMHAT
9 ||PaBHOMepHOE NPSMOJIMHEWHOE JIBIIKEHHUE. 1
['paduueckoe onrcaHue paBHOMEPHOTO
HPSIMOJIMHEWHOTO IBIDKCHUS
10 ||Cnoxxenue nepeMenieHni n ckopocreid. Penenne 1
3amaq
11 ||HepaBHOMepHOE /BMXeHHE. MTHOBEHHAsS 1
CKOpOCTh. YckopeHnue. [IpsmonuHeiiHoe 1BUKEeHNE
C MTOCTOSIHHBIM YCKOpPEHUEM
12 |[I'padmueckoe onucanue MpsMOIHMHEHHOTO 1
JIBIDKEHUSI C TIOCTOSIHHBIM YCKOPEHHEM
13 ||CBobogHOE maneHue. Y ckopeHue cBOOOIHOTO 1
najieHns. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH,
YCKOPEHMsI OT BpEMEHH U X Tpaduku
|14 ||I[BH>1<eHHe Teja, OpOIIEHHOIO MOJI YIJIOM K || 1 || || || ||



https://classroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt
https://classroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt

Ne Tema ypoka KonmuecTBo yacos Hata DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
/T H3YYICHHUS pecypchl
Bcero ||Kontponbhsie ||IIpakTuueck
paboTsI ne paboThl
L |lropusonry [ [ [ [ I
15 ||KpuBomuneliHoe ABrkeHHE. JBHKeHHUE MO 1
OKPYXHOCTH. YTJIOBasl ¥ JIMHEHHAast CKOPOCTb.
[lepuon u yacrora. LlenTpocTpemMuTenpHoE U
TIOJTHOE YCKOpEHHE
|16 ||KOHTpOJII>Ha$[ pabora o Teme "Kunemarnka" || || 1 || || ||
17 |[Iepsslif 3akoH HeroToHa. VIHEepIIHaIbHBIE CHCTEMBI
orcuéra. [Ipunmn oTHOCcHTEenbHOCTH [ anmes.
HewnneprmaapHble CHCTEMBI OTCYETa
18 ||Cuina. PaBHOzeiicTBYIOIIAs crna. Bropoii 3akoH 1
Herorona. Macca
|19 ||B3211/IMOZ[CI7[CTBI/I€ ten. Tperuii 3akoH HeroToHa || || || || ||
20 ||[IpuHUOMD cynepnio3niuy cuil. Pemenue 3agad Ha
IIpUMEHEHUE 3aK0HOB HproToHa
21 ||3akOH BCEMHUPHOTO TATOTCHUS. DKBHBAJICHTHOCTh 1
rpaBUTAIlMOHHON M MHEPTHON MacChI
|22 ||CHJ1a TSDKECTH M YyCKOpPEHHE CBOOOIHOIO NafeHus || || || || ||
23 ||/dBmxeHue HEOECHBIX TNl M MX UCKYCCTBEHHBIX
CIIyTHUKOB. IlepBast kocMHUYECKasi CKOPOCTb.
3axonbl Keruepa
|24 ||CHJ1a ynpyroctu. 3akoH I'yka. Bec Tena || || || || ||
25 ||Cuna tpenus. [Ipupona u BUIbI CUII TPEHUSL.
J{Br>KeHME B )KUIKOCTH U ra3e ¢ y4ETOM CHJIbI
COIPOTHUBIICHHS CPEJIBI
26 ||daBnenue. ['mapocratuueckoe gapineHue. Cua 1
Apxumena
27 ||AbcomoTHO TBeproe Teio. [locTynarensHoe u 1
BpallaTeIbHOE JABMKEHHE TBEPJIOTO TeNa
28 ||[MOMEHT ChIIbl OTHOCHTENILHO OCH BpPAIICHHS. 1
IInedo cuiibl
29 ||CnoxxeHue CHII, IPHIOKEHHBIX K TBEPAOMY TEIy. 1
LleHTp TsDKecTH Tena. Y CIOBUs paBHOBECHS
TBEpAOTro Teia. Buasl paBHOBecHs
|3O ||Pe1ueHHe 3a1aq || 1 || || || ||




/1

Tema ypoka

KomngecTBo yacoB

Jara
H3YYICHHUS

DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
pecypcsl

Bcero

KontpossHsie
paboTsI

IIpakTuueck
ue paboThI

31

KontponsHas pabora mo teme "JInHamuKa.
Craruka TBepaoro tena'

1

32

WMiyieC MaTepuaibHON TOYKH, CHCTEMBI
MarepuaibHbIX ToueK. LIeHTp Macc cucremMbl
MaTepuaibHbIX ToueK. Teopema o ABMKESHUN
LICHTPa Macc

33

VMiysibe CUIIBI M U3MEHEHHE UMITYJIbCA Tella.
3aK0oH COXpaHEHHUs UMITyJIbca. PeakTuBHOE
JIBUKCHUE

34

MowmeHT UMITyJjibCca MaTepPIaJ'ILHOfI TOYKH.
HpeZ[CTaBJ'IeHI/IC 0 COXpaHCHUH MOMCHTA UMITYJIbCa
B ICHTPAJIbHBIX ITOJIAX

w
(S}

Pemenue 3amau

36

PaboTa cribl Ha MajloM M HA KOHEYHOM
nepemernennu. I'paduaeckoe npeacrasieHne
paboTHI crItbl. MOIITHOCTH CHITBI

37

Kunernueckast sueprus. Teopema 00 H3MEHEHUH
KMHETUYECKOW HHEPIrUU MATEPUAIbHOM TOUKHU

38

HOTCHHI/I&J’IBHHe W HETIOTCHIMAJIbHBIC CHIIBI.
HOTCHHI/I&J’IBH&H OHEPIrusi. BTOpa?[ KOCMHYCCKas
CKOPOCTb

39

TpeTss KocMuUecKkasi ckopocTb. CBA3b pabOTHI
HETIOTCHIIHAIBHBIX CHJI C H3MEHEHUEM
MEXaHNYECKOH SHEPTUH CHCTEMBI Tell. 3aKOH
COXpaHEHMs] MEXaHUYECKOI YHEPTrUH

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUsI. Y paBHEHHE
bepuymm ni1s naeanbHON KUJKOCTH

41

KonrponbHas padora 1o Teme "3aKOHBI
COXpaHEHHs B MEXaHHKe"

42

PasBuTHe npeacraBieHuil 0 IpUpPOIE TEMIOTHI.
Ocuosusle onoxxenust MKT. Tuddyzus.
BpoyHOBCKOE BUYKEHUE

43

CrpoeHue r1a3000pa3HbIX, KUIKAX U TBEPABIX TEIl.
Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI]
BeriecTBa. [IpodopreHTalMOHHBIN YPOK:
«HanotexHOIOT U1




Ne Tema ypoka KonmuecTBo yacos Hata DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
/T H3YYICHHUS pecypchl
Bcero ||Kontponbhsie ||IIpakTuueck
paboTsI ne paboThl

44 |[Macca u pa3mepsl MoJieKyn (atomoB). KonngecTBo 1

BemiectBa. [locrosiHHast ABorazipo
45 ||Temmeparypa. TemoBoe paHoBecue. [1Ikana 1

[lenscus
|46 ||PemeHHe 3amad || || || || ||
|47 ||I/IﬂeaHLHLIﬁ ra3. ['a30BbIe 3aKOHBI || || || || ||
48 ||YpaBuenne MenneneeBa-Knaneiipona. Pemmenue

3amaq
|49 ||A6con10THas{ TeMnepatypa. 3akoH JlanpToHa || || || || ||
50 |[M3omporiecchl B HaeaIbHOM ra3e ¢ MOCTOSTHHBIM

KOJINYECTBOM BEIIECTBA
51 |[I'paduyeckoe npencTaBicHUE U3OMPOIECCOR: 1

u30TepMa, M30xopa, u3obapa
|52 ||OCHOBHoe ypaBHeHne MKT || || || || ||
|53 |[Pemene sazau [ [ [ [ [
54 ||CBs13p aOCONIOTHON TEMITEPATyPHI

TEPMOJINHAMHYICCKON CHCTEMBI CO CpeIHeH

KHHETHYECKON SHEPTUeH MOCTYaTeIFHOTO

TEIUIOBOTO JIBIKCHUS €€ YaCTHI]
55 ||O6o0mmenue u cucTeMaTu3anus 3HaHUH 110 TeMe 1

"OcnoBbl MKT"
|56 ||KOHTpOJ'ILHa$[ pabota o Teme "OcHoBel MKT" || || 1 || || ||
57 ||TepmomuHamuueckas cuctema. 3aJaHne BHEITHUX

ycnosuit ana T/ cucrembl. BHeniHue u

BHyTpeHHue napamerpsl. [Tapamerpsl T/] cucteMbl

KaK CpellHHEe 3HAYCHUSI BEIMYHH, OITMCHIBAIOLINX

e€ Ha MUKPOCKOIINYECKOM YPOBHE
58 ||HyneBoe Hayano TepMOIMHAMUKH. 1

CamomnpounsBosbHas penakcarust T/ cucteMsl k

TEIJIOBOMY PABHOBECHIO
59 |[Moaenp uaeanbHOTO ra3a B TEPMOIHHAMHUKE. 1

Y croBusi MPUMEHNMOCTH 3TOH MOJICITN
60 |[VpaBuenue MenneneeBa-Knaneiipona u 1

BBIpa)XEHHUE [ BHYTPEHHEH SHeprun




Ne Tema ypoka KonmuecTBo yacos Hata DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
/T H3YYICHHUS pecypchl
Bcero ||Kontponbhsie ||IIpakTuueck
paboTsI ne paboThl

61 |[BeipaskeHue s BHYTPpEHHEH SYHEPTUH 1

OJTHOATOMHOTO H/ICANEHOTO Ta3a.

KBasucraTnyeckre 1 HECTATUUECKHE TIPOIECCHI
62 ||9nemenrapHas paboTa B TEPMOJIUHAMHUKE. 1

Brrunciienue padotsl 1o rpaduky mporecca Ha

pV-auarpamme
63 ||Temronepemaya kak crocod U3MEHEHUS 1

BHyTpeHHei sHeprun T/I cucremsl 6e3

COBEpUICHHS PabOTHI
|64 ||KOHB€I(].[I/I$I, TEIUIOTIPOBOIHOCTD, H3ITyICHHUE || || || || ||
65 ||KomuuectBo TemioTsl. TerioéMkocTh Tena.

Y nenbHast U MOJISIpHAsl TETUIOEMKOCTH BEILlECTBA.

Y nenbHast TeIioTa CropaHusi TOTUINBA
|66 ||PacqéT KOJIMYECTBA TEIUIOTHI IIPH TEIUTONepeaue || || || || ||
67 ||[lonsTue 06 anuabarHoM mpornecce. I1epBblii 3aK0H

TEPMOJAUHAMUKH
68 |[KommuecTBO TEIDIOTH M paboTa Kak MephI 1

M3MEHEHUs1 BHyTpeHHeH sHepruu T/l cuctemsl
69 |[Bropoii 3aKOH TEPMOJUHAMUKH JJIsl PABHOBECHBIX 1

Y HEpaBHOBECHBIX NpoueccoB. HeoOpaTiumocTth

MPUPOHBIX POILIECCOB
|7O ||HpI/IHLII/Il'[LI JeHcTBUS TerutoBbIX MammH. KIT/T || 1 || || || ||
|71 ||Ma1<cp1Mam>Hoe sHauenue KII/1. [uxn Kapuo || 1 || || || ||
|72 ||PemeHI/Ie 3amad || 1 || || || ||
73  ||9xosoruueckue acreKThl UCTIOIb30BaHM 1

TEIJIOBBIX JBUTaTeliel. TeroBoe 3arpsi3sHeHne

OKpy>katomieit cpeasl [IpodopreHTannoHHBINH

YpOK: «DHEPTeTHKa OYAYIIeT0)
|74 ||P€IH6HI/I€ 3a1a4y || || || || ||
75 ||O600menre 1 cUCTEMATH3AIMs 3HAHUH 110 TEME

"TepmoguHamuka. TermioBble MAIIUHBL"
76 |[KonTposbHas pabota mo teme "TepMoanHaAMHUKA. 1 1

TeruioBble MalIMHbB"
|77 ||Hapoo6pazoBaHHe U KoHaeHcauus. Mcnapenue u || 1 || || || ||




Ne Tema ypoka KonmuecTBo yacos Hata DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
/T H3YYICHHUS pecypchl
Bcero ||Kontponbhsie ||IIpakTuueck
paboTsI ne paboThl

| ||KI/IH6HI/I€. VY nenpHas TemnoTa mapooOpa3oBaHMs || || || || ||
78 ||HacplmeHHble ¥ HEHACHILIICHHBIE MTaPHI. 1

KauecTBeHHast 3aBUCHMOCTb IUNIOTHOCTHU H

JIaBJICHUS HACBIIIEHHOTO 11apa OT TEMIIEPaTyphl, HX

HE3aBUCHMOCTh OT 00bEMa HACBIIIEHHOTO Mapa.

3aBUCHMOCTD TEMIIEPATyPHI KUMIEHHUS OT JaBJICHUSA

B JKHJIKOCTH
79 ||BiaxxHOCTH BO37yxa. AOCOMIOTHAS U 1

OTHOCHTEJIbHAs BIAXKHOCTD
|80 ||P€H.IGHI/I€ 3amad || || || || ||
81 ||TBépmoe Teno. Kpucramumueckue 1 amopdHbie

Tena. AHU30TPOIHS CBOICTB KPUCTAILIIOB
82 |[[lmaBneHue W KpUCTAILTH3AINA. Y IeNbHAS TEIUIOTa 1

wiaienns. Cyoaumanns
83 ||dedopmarmu TBEpHOTO Tena. PacTskeHue U 1

cxarue. Casur. Monyns FOwnra. [Ipenen ynpyrux

nedopmanuit
84 ||TemioBoe pacHmmpeHne KUAKOCTEH U TBEPABIX TEI. 1

AHrapMOHH3M TEIUIOBBIX KOJIeOaHMH YacTHIL

BEIIECTBA
|85 ||Hpeo6pa3OBaHHe 3Hepruu B (a30BBIX Mepexoaax || 1 || || || ||
|86 ||YpaBHeHI/Ie TEIUIOBOTO OanaHca || 1 || || || ||
|87 ||PeIHeHI/Ie 3agaq || 1 || || || ||
88 |[[loBepxHOCTHOE HaTsDKeHUE. KammnisipHbie 1

sBJIECHM. JlaBlieHNe 1101 HCKPHUBJIEHHOM

MOBEPXHOCTHIO kuKocTH. Dopmyia Jlamnaca
89 ||O6o0LIEH e U cucTeMaTH3allis 3HAHUI 110 TEME 1

" ArperaTHble COCTOSTHHA BerecTBa. Pa3oBbie

nepexopr"”
90 ||KonrposbHas pabora 1o Teme "ArperaTHsie 1 1

cOCTOsIHUS BellecTBa. Pa3zoBbie NEPEXOIbl"
91 ||Dnexrpuzanys Tea u e€ MPOsBICHHUS. 1

DnexTpudeckuii 3apsy. /[Ba Buaa dIeKTPHUECKUX
3aps0B. [IpOBOIHUKY, IUINEKTPUKU U

TMOJYIIPOBOAHUKH




Ne Tema ypoka KonmuecTBo yacos Hata DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
/T H3YYICHHUS pecypchl
Bcero ||Kontponbhsie ||IIpakTuueck
paboTsI ne paboThl

92 ||DmemMeHTapHBII AIEKTPUUECKUil 3apsaa. 3aKOH 1

COXpaHEHHs IEKTPHIECKOT0 3apsaa
93 ||B3aumogpetlicTBue 3apsiioB. ToueyHbIe 3apsibl. 1

3axoH Kynona
94 _|[Pemerme sanan [ [ [ [ I
95 ||Qnektpuueckoe noje. Ero aelicTeue Ha

IJIEKTPUYUECKHE 3apsiIbl
96 |[Hampsox€HHOCTB AnmeKTprdeckoro moist. [IpoOHsi 1

3apsa. JIMHUN HANPSHKEHHOCTH JIEKTPHIESCKOTO

nosst. OZTHOPOJHOE DIIEKTPHYECKOE MOJIe
97 |[lloTeHIUANTBHOCTD 3JICKTPOCTATHUCCKOTO TOJISL. 1

Pa3HOCTh NOTEHIMAJTIOB U HANIPSHKCHHE
98 |[[loTeHnmanbHas SHEPTH 3apsaa B 1

QJIEKTpOCTaTHUECKOM MoJie. [loTeHuman

IJIEKTPOCTATHUECKOTO MOJIS
99 ||CBs3p HaPsKEHHOCTH TIOJISL U PA3HOCTH 1

NOTEHIHUAJIOB JJIsl DIICKTPOCTATHYECKOTO HOJIS
|100 ||HpHHLu/m CYTIEPIIO3UIIH IEKTPUIECKIX TTOJIeH || || || || || |
[201 |[Pemene sazau [ [ [ [ [ |
102 ||[Tome ToueuHoTO 3apsiaa. [loxe papBHOMEPHO

3apsHKEHHOM cepsl
103 ||TTosie paBHOMEPHO 3apsKEHHOTO M0 00BEMY IIIapa. 1

[Tone paBHOMEPHO 3apsKEHHON OECKOHEUHON

TIOCKOCTH
104 ||[[IpoBOAHUKH B 3MEKTPOCTATHYESCKOM TIOJIE. 1

YcaoBUe paBHOBECHS 3apsiIOB
105 ||[[IndneKTpUKH U NOJTYIPOBOIHUKH B 1

IJIEKTPOCTATHYECKOM I10JIE
106 ||KonmencaTop. DIeKTpOEMKOCTh KOHACHCATOPA. 1

D11eKTpOEMKOCTh IUIOCKOTO KOHJICHCATOpa
|107 ||HapannenLHoe COE/IMHEHUE KOHJIEHCATOPOB || 1 || || || || |
|108 ||HOCJ'I€,Z[0BaT€J‘ILHO€ COEIMHEHUE KOHJIEHCATOPOB || 1 || || || || |
|109 ||9Hepm;{ 3apsKEHHOTO KOHICHCATOpa || 1 || || || || |
|110 ||P€HICHI/I€ 3ama4 || 1 || || || || |




/1

Tema ypoka

KomngecTBo yacoB

Jara
H3YYICHHUS

DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
pecypcsl

Bcero

KontpossHsie
paboTsI

IIpakTuueck
ue paboThI

111

JIBrkeHMe 3apsyKEHHON 4acTULBI B OAHOPOJHOM
DJICKTPHYECKOM TI0JIE

112

|PemeH1/Ie 3a1a4

113

O060011IeHIE U CUCTEMATH3AaLMs 3HAHWI 110 TEME
"DnekTpudeckoe moJe"

114

KonrponbHast padora 1o teme "DJIeKTpuiecKoe
none"

115

Cwita Toka. ITocTOSHHBIN TOK. Y CI0BHA
CYIIECTBOBAHUS MOCTOSHHOTO AIICKTPUIECKOTO
TOKa

116

|I/ICTOLIHI/IKI/I toka. Hanpsokenue u 3J1C

117

3axon OMa AJis1 yyacTKa LenH. DIEKTPUIECKOoe
COIIPOTHBIICHHE

118

3aBUCUMOCTh COIIPOTUBJICHUA OJHOPOJHOTO
IMpOBOAHHMKA OT €I0 JJIUHBI U TUIOMIaau
TMONEPEYHOTO CCUCHUA

119

YI[CJ'IBHOG COIIPOTUBJICHUC BCIICCTBA. Pemenne
3aJga4

120

HOCHCI[OBaTeHBHOC, napajjieJibHOC, CMEIIAHHOC
COCIMHCHUC IIPOBOJITHMKOB

121

Pacuér pa3BeTBIEHHBIX HIEKTPHICCKUX [EHeH.
[Tpasuia Kupxroda

122

|Pe1ueH1/1e 3aja4

123

Pabota snekrpuueckoro Toka. 3akoH Jxoyns —
Jlenna

124

|Pe1ueHI/Ie 3a7a4

125

MOIIIHOCTL DJICKTPHUUICCKOT'O TOKA. Tennoas
MOIIHOCTb, BbIACISACMAA Ha PE3UCTOPC

126

|Pe1ueHI/Ie 3a7a4

127

O/J1C u BHyTpeHHEE CONPOTUBIICHUE UCTOYHHKA
TOKa

128

3axoH OMa Ayt TOJTHOM (3aMKHYTOM)
SJIEKTPUUYECKON LIeTH

|129 ||P€HICHI/I€ 3ama4




/1

Tema ypoka

KomngecTBo yacoB

Jara
H3YYICHHUS

DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
pecypcsl

Bcero ||Kontponbhsie ||IIpakTuueck

paboTsI ne paboThl

|130 ||MOH.[HOCTB HCTOYHHUKA TOKA

|131 ||Kop0TI<oe 3aMbIKaHUE

|132 ||K0H£LeHcaTop B LIENH OCTOSIHHOTO TOKA

[

|133 ||PemeH1/Ie 3a1a4

134

Pemenne 3amay o teme "IlocTOSTHHBIN
SIEKTPUYECKHUI TOK"

NI

135

Pemenne 3agau o teme "IlocTosIHHBIN
SIEKTPUUYECKHUH TOK"

136

Pemenne 3amayd o teMme "TlocTossHHBIN
SIEKTPUUECKHUI TOK"

137

O00011IeHNEe U CHUCTEMATHU3aLKs 3HAHUM 110 TeEME
"TIoCTOsTHHBIN ANIEKTPUIECKUNA TOK"

138

KontponsHas padora o reme "[locTostHHBIN
SIEKTPUUECKHUI TOK"

139

DnekTpuyeckas POBOJAUMOCTD Pa3IMYHBIX
BEIECTB. DJIEKTPUUECKUH TOK B METaIaX.
CBepXIIPOBOINMOCTb

140

DJeKTpUYecKHi TOK B PaCTBOPAX M paciuiaBax

JJICKTPOJIMTOB. 3aKOHBI <Dapaz(e;{ JJIsL DJICKTPOJIM3a

141

DneKkTpuuecKuii TOK B razax. [lnmazma

142

DNeKTpUUecKUi TOK B Bakyyme. Bakyymublie
puOOPEI

|143 ||3J1eKTqueCKI/H71 TOK B IIOJIyIIPOBOJIHUKAX

|144 ||HOJ'IyrIpOBOI[HI/IKOBBIe puoOopsI

145

Odusnueckuil mpakTukyM no teme "M3mepenue
CHWJIBI TOKA W HAIIPSDKEHHS B [IETH OCTOSHHOTO
TOKA ITPH MOMOIIN aHAJIOTOBBIX U IH(PPOBHIX
M3MEPUTENBHBIX TPHOOPOB" miH "3HAKOMCTBO C
1 poBoi tabopaTopueit mo ¢pusnke. [Tpumeps
n3MepeHus PU3NIECKUX BEIMYHH IIPH TOMOIIN
KOMIBIOTEPHBIX JaTYUKOB"

146

dusnueckuil mpakTukyM 1o teme "HUzyuenue

HECPABHOMCPHOI'O ABMXCHUSA C LCIIBIO ONIPCACTICHUSA

MT'HOBEHHO# ckopocT"




/1

Tema ypoka

KomngecTBo yacoB

Jara
H3YYICHHUS

DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
pecypcsl

Bcero

KontpossHsie
paboTsI

IIpakTuueck
ue paboThI

147

Om3muecKuii MpakTUKyM 10 Teme "M3mepenne
YCKOPEHHUS TP MPSIMOTHHEHHOM
PaBHOYCKOPEHHOM JBMYKEHHUHU MO HAKIIOHHOU
mwiockoctu" mwin "HMccnenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM
BIKEHUH"

1

148

®uznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOpeHHs1 CBOOOaHOTO mageHus" win "M3ydenne
JBIDKCHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO"

149

OusnuecKkuil MpakTukyM 1o teme "N3ydenne
JIBUKEHHSI TeJia TI0 OKPY>KHOCTH C MOCTOSIHHOM 1O
Moaymo ckopocThro" unu "VcenenoBanue
3aBHCHMOCTH IIEPHO/1a OOpaIIeHUs] KOHUIECKOTO
MasiTHHKa OT €ro rmapameTpoB"

150

Ousnueckuil mpakTUKyM 1o teme "M3mepenue
PaBHOJCHCTBYIOILEH CHIIBI TPU ABHIKEHUH OpycKa
10 HaKJIOHHOH TutockocTH" miu "IIpoBepka
THITOTE3bI O HE3aBUCUMOCTH BPEMEHH JIBHKEHUS
Opycka 1o HaKJIOHHOI MIOCKOCTH Ha 3aJJaHHOE
paccTosiHUE OT ero Macchbl"”

151

®uznyeckuil npakTukyM 1o teme "HccaenoBanue
3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
NpY>XHHE U PE3MHOBOM 00paslie, 0T Ux
nepopmanuu" win "M3ydeHue IBIKESHUSI CUCTEMBI
TeJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nérkuit 6710K"

152

Odusnueckuil mpakTukyM 1o teme "M3mepenue
K03(dHULINeHTa TPEHHS N0 BEIMYHHE YTIIOBOTO
ko dunnenta 3asucumoctr Frp(N)" mim
"UccnenoBanue NBWKEHUS OpycKa 10 HAKJIOHHOM
TUTOCKOCTH € TIEPEMEHHBIM KO3 (P PHUIIHEHTOM
TpeHus" nnn "M3ydenue IBIOKEHUS rpy3a Ha BaLy
¢ TpeHuem"

153

Odusnueckuil mpakTukym no teme "HccnenoBanue
YCIIOBHI paBHOBECHUS TBEPAOTO TENa, UIMEIOIIErO
och Bpamenus" unu "KoHcTpyupoBanue
KPOHIITEHHOB U PacU€T CHI YIIPYroCTH'" HITH
"V3yyeHune yCTOWIMBOCTH TBEPIOTO TeNa,




Tema ypoka

KomngecTBo yacoB

Jara
H3YYICHHUS

DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
pecypcsl

Bcero

KontpossHsie
paboTsI

IIpakTuueck
ue paboThI

|I/IM€}OH.ICFO TJI0MAb ONOPHI"

154

Odusnueckuil mpakTukyM 1o teme "M3mepenue
UMITyJIbCA TeJa TI0 TOPMO3HOMY MYyTH" UITH
"M3mepeHue CUIIbl TATH, CKOPOCTU MOJIEIH
SIEKTPOMOOHIIS M1 MOIITHOCTH CHJIBI TATH'" TITH
"CpaBHEeHHE H3MCHEHHS HMITYJIbCA Tella C
uMIyJscoM cuiibl" wi "MccnenoBanue
COXpaHCHHS UMITYJIbCA TIPH YIPYTOM
B3aumozeiicteun" unu "M3MepeHre KUHETUYECKOM
SHEpPruu Teja 1o TOpMO3HOMY IMyTH"

155

OusnuecKuil MpakTUKyM 1o teme "N3ydyenne
M30TEPMHYECKOTO TIporiecca (PEeKOMEHI0BaHO
UCIIONIE30BaHNE TUPPOBOH TabopaTopun)" Win
"N3yuyenune nuzoxopHoro npouecca” uin "HM3zydyenue
n3obapHoro npornecca” mwin "[IpoBepka ypaBHECHHS
cocrostHus"

156

Ou3nueckuil MpakTUKyM 1o teme "M3mepenue
yaenbHoU TerioéMkocTu win "MccnenoBanue
Mpolecca OCThIBAHUS BEIECTBA" UM
"UccnenoBanue agnabdaTHOTO Tporiecca’ wim
"M3yyeHue B3aUMOCBSI3U SHEPTUU
MEKMOJIEKYJISIPHOTO B3aNMOIEHCTBHUS U
TEMIIEPATYPbl KUTIEHUS KUJIKOCTEH"

157

Ou3nuecKuil MpakTUKyM 1o Teme "N3yduenne
3aKOHOMEPHOCTEH HCIIapeHUs JKUAKOCTeH" Uin
"N3MmepeHne yaenpHOH TEIUIOTHI MIaBIeHH Jba"
unu "M3ydeHue cBOMCTB HACKIIEHHBIX TapoB" WU
"3mepenne abCcoMOTHON BIQXKHOCTH BO3yXa U
OLIEHKa Macchl NapoB B noMeuieHuun". smepenue
k03¢ dHUIMEeHTa TOBEPXHOCTHOTO HATSDKCHUS

158

Om3uyeckuil mpakTukyMm 1o teme "HaOmonenue
MIPEBPAICHHUS YHEPTHUH 3aPSKEHHOTO
KOHJIEHCATOpa B SHEPTHIO W3IyYEeHUS CBeTOANOo A"
i "V3ydeHue mpoTeKaHus TOKA B IIETIH,
cojepxaiieil konneHcarop" unu "Pacnpenencnue
pa3HOCTH MMOTEHINAIOB (HAIPSDKEHUS) TIPU
MOCJIE0BATEIILHOM COESUHEHUH KOHIEHCATOPOB"

|159 ||d>143nqec1mﬁ npakTukyM 1o teme "HMccieoBanue ||




/1

Tema ypoka

KomngecTBo yacoB

Jara
H3YYICHHUS

DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
pecypcsl

Bcero

KontpossHsie
paboTsI

IIpakTuueck
ue paboThI

CMEIIaHHOTO COCTUHEHUS PEe3UCTOPOB" MK
"N3mepenne yaeapHOTo CONPOTHBIICHHUS
npoBoaHukoB" win "MccneaoBanre 3aBUCUMOCTH
CHJIBI TOKa OT HaIPSDKEHHS ISl JTaMIIbI
HaKaJuBaHUs"

160

Om3muecKuii MpakTukyM 1o teme "HabironeHne
snexTponusa” uiu "M3mepenue 3apsna
oaHoBajieHTHOro noHa" miu "UccnenoBanue
3aBHCHMOCTH COTIPOTUBIICHHUS TEPMOPE3UCTOPA OT
temreparypbl” win "CHATHE BOJIbT-aMIEPHOI
XapaKTePUCTUKHU auoaa"

161

PesepBHBIi ypok. O000IIEHHE U CHCTEMAaTH3aIUS
3HaHui 1o TeMe "Kunemaruka"

162

PesepBHrlit ypok. O60011IeHNE U cUCTeMaTH3aIUs
3HaHuii 1o Teme "J{uHamuka"

163

PesepBHBIi ypok. O000IIEHNE U CHCTEMaTH3AIU
3HaHuil 1o TeMe "CraTuka TBepaoro rena"

164

PeseprubIii ypok. O000IIEHUE U CHCTEMATH3AIIUS
3HaHUil 0 TeMe "3aKOHBI COXPaHEHHUS B
MexaHuke"

165

PeseprHBIit ypok. O000IIEHIE U CHCTEMATH3AIUS
3HaHUi 110 TeMe "OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKOW Teopuu"

166

PesepBHbIi ypok. O000IIEHNE U CHCTEMAaTHU3aIINS
3HaHuil no teme "TepmoauHamuka. TemmoBble
MaIIHb"

167

PeseprHbIil ypok. O000IIEHHE U CHCTEMATH3AIUS
3HaHUi 10 TeMe "ArperaTHble COCTOSHUS
BerecTBa. @a30BbIe epexoab!”

168

PesepBHbIit ypok. O000IIEHHE U CHCTEMAaTH3aIIHS
3HaHUI 110 TeMe " DiekTpudeckoe mnose"

169

PeseprHbIit ypok. O000IIEHIE U CHCTEMATH3AIUS
3HaHuil o Teme "I10CTOSHHBIN 2TeKTPHUIECKUI
TOK"

170

PeseprHbIil ypok. O000IIEHHE U CHCTEMATU3AIUS
3HaHuil no teme "Toku B pa3nu4HbIX cpepax”




Ne Tema ypoka KonmuecTBo yacos Hata DnexTpoHHBIE TU(GPOBBIE 00pa3oBaTEIHHBIC
/T H3YYICHHUS pecypchl
Bcero ||Kontponbhsie ||IIpakTuueck
paboTsI ne paboThl
|OBLLEE KOJIMYECTBO YACOB I10 ITIPOTPAMME || 170 || 8 [
11 KJIACC
No Tema ypoka | KonnuecTtBo uacos | Jara DNeKTPOHHBIE
n/m Bcero|| Korrponbasie || [paxtiaeckue || 13YICHAA auppoBbIe
paGoTEI paGoTEI o0pazoBaTebHbIC
pecypesl
1 ||B3ammopneicTBHE MOCTOSHHBIX MATHUTOB U IIPOBOJHUKOB C TOKOM. 1
MarnutHoe nosie. ['unoresa Amnepa
2 |[BexTop MarHUTHOW MHAYKUMH. [IpHHIMI Cynepno3uMKu MarHUTHBIX 1
nosieit. JInHUY MarHUTHON UHAYKIIUU
|3 ||MaFHI/ITHOG T10JI€ TIPOBOTHHKA C TOKOM. OmeIT Dpcrena || 1 || || || || |
|4 ||C1/1na Awmnepa, eé HanpaBIeHUE U MOJYJIb || 1 || || || || |
5 |[Pemene sazau (I [ [ [ |
|6 ||HpHMeHeHHe 3akoHa AMIiepa. JJIEeKTPOU3MEPUTEIbHBIE TIPHOOPHI || 1 || || || || |
7 ||Cuna JlopeHna, e€ HanpaBICHHE M MOIYIb. [IBIDKEHNE 3apsKeHHON 1
JaCTHIBI B OTHOPOAHOM MAarHUTHOM HOJIE
8 |[Pemerme sanan [ | | | |
|9 ||Pa60Ta cutel JlopeHma || 1 || “ “ “ |
|20 |[Pemerme saxan [ | | | |
|11 ||MaFHI/ITHOC 1oJie B Beuiectse. OeppoMarHeTHKy, napa- U JuaMarHeTUKU || 1 || “ “ “ |
|12 ||OCHOBHLIe cBo¥icTBa peppomarHeTukoB. [IpuMeHeHne peppoMarHeTHKOB || 1 || “ “ “ |
|13 ||PeIHeHI/Ie 3a1a4 no teMe "MaruurtHoe moJe" || 1 || || || || |
|14 ||P€IH6HI/I€ 3aJa4 no TeMe "MaruurtHoe moJie" || 1 || || || || |
15 |(|sIBneHMe >NeKTPOMAarHUTHOW MHIYKIMH. [I0TOK BeKTOpa MarHUTHON 1
WHYKIUH
126 |[2AC muayrwn L1 ]l [ [ [ |
|17 ||3a1<0H 3JIEKTPOMAarHuTHON uHaykuu dapanes || 1 || || || || |
|18 ||anpe30e anekTpudeckoe nosie. Toku Oyko || 1 || || || || |
|19 ||3I[C WHAYKIUH B JBHKYIUXCS TIPOBOAHUKAX || 1 || || || || |
|20 ||Pe1ueHHe 3amad || 1 || || || || |
[21_|[Mpasno Jienma [ || || || |




Ne Tema ypoka | KommnuecTso 9acos | [Hara DNEKTPOHHBIE
n/n Bcero|| Konrponsaeie || [pakTiueckue || 13Y1CHAA 6 IHppoBbIe
paBoThI paGoThi o0pazoBaTenbHbIC
pecypesl

|22 ||I/IH,I[yKTI/IBHOCTI>. Karymika WHIyKTHBHOCTH B IIEITH IIOCTOSTHHOTO TOKA || 1 || “ “ “ |
|23 ||HBJICHI/IC camounaykuuu. 9J1C caMOUHIyKIIUH || 1 || || || || |
|24 ||3Heprns{ MarHUTHOTO MOJISl KATYIIKK C TOKOM. DJIEKTPOMarHUTHOE I0JIe || 1 || “ “ “ |
[25_|[Pemere sazas Lt |l [ [ [ |
|26 ||O606H1eHHe W CHCTEMAaTH3alys 3HaHUH 10 TeMe "DJIeKTpoJiHaMHKa' || 1 || || || || |
|27 ||KOHTpOJ'ILHa$[ pabora 1o Teme "DiekTpoauHaMuKa" || 1 || 1 “ “ “ |
28 |[KoxnebarenmbHast cuctema. CBoOoHbIE KoNeOanus. ['apMoHnIecKue 1

KoJe0aHus
|29 ||KI/1HeMaanec1<oe 1 TUHAMUYECKOE OIIMCAaHHE KOJIeOaTeIbHBIX ABHKCHUH || 1 || “ “ “ |
30 ||9ueprerrueckoe onucaHue. BrIBOA AMHAMHYECKOTO OMUCAHHUS 1

rapMOHMYECKUX KOJEeOaHUIl N3 UX SHEPreTHYEeCKOro U KNHEMaTH4eCKOTro

OIUCaHUS
|31 ||AMrmI/ITyz[a " (haza kojeOaHu || || “ “ “
32 ||[leprox u yacToTa Konebanuii. [lepron MasbIX cBOOOHBIX KOIEOAHMMA

MaTreMaTHuecKoro MasTHuka. Ilepuos cBOOOIHBIX KOJIeOaHuit

NPYKMHHOTO MasiTHUKA
|33 ||33Tyxammne konebanus. BeiHy)kaeHHBIe KoneOanus. PesoHanc || 1 || “ “ “ |
|34 ||ABT0Kone6aHm || 1 || || || || |
35 |[Pemene sazau [ [ [ [ |
36 ||Ypoxk-koH(pepeHus "MexaHHnYecKre KOJIeOaHUs B MY3bIKaIIbHBIX 1

MHCTpYMEHTax"
37 ||O0o61enne u cucTeMaru3alys 3HaHuil o Teme "MexaHu4eckue 1

kose6aHus"
|38 ||3neKTp0MarHHTHLIe xonebanus. KonebarenbHblil KOHTYp || 1 || || || || |
39 ||[®opmysna Tomcona. CBsi3b aMILTUTYBI 3apsiia KOHASHCATOPA C

aMIUIMTYO# CUITBI TOKA B KOJI€0ATEIbHOM KOHTYpE
|40 ||3aKOH COXpaHEHHMs] PHEPTHHU B HACAITHFHOM K0JIeOaTeIbHOM KOHTYpE || 1 || || || || |
41 |3aTyxatomiue JIeKTpOMarHuTHbIE KojieOanus. By 1eHHbIE

9JIEKTPOMArHUTHBIE KOJICOaHHsI
|42 ||HepeMeHHLH“4 TOK. Pe3ucTOp M KOHJEHCATOp B LIENH IIEPEMEHHOT0 TOKa || 1 || || || || |
|43 ||KaTy1m<a WHIIYKTUBHOCTH B I[ETIN IEPEMEHHOI'0 TOKa || || || || || |
|44 ||3aK0H Owma 115 DJICKTPHYECKOH 1IeN IePEMEHHOT0 TOKa || 1 || || || || |




No Tema ypoka KonuuecTBo wacos | Jara DNEeKTPOHHBIC
/m Bcero|| Konrponsaeie || [pakTiueckue || 13Y1CHAA 5 IHppoBbIe
paGOTHI paGoTEI o0pazoBaTenbHbIC
pecypcbl

45 |MoImHOCTh IepeMEeHHOT0 TOKa. AMIUIATYTHOE U JeHcTRyoIee 3HadeHne || 1

CHJIBI TOKA Y HAIIPSDKEHHUS
|46 ||Pe30Hch B DIIEKTPUYECKOH Lenu || 1 || || || || |
[47_|[Pemene sazau L1 ]l [ [ [ |
48 || neamsHbIi TparchopmaTop. [Ipom3BoacTBO, Iepenada u moTpedieHue

SIEKTPUUECKONW SHEPTHH
49 ||DKkoyornvYecKue pUCKH MpY IPOU3BOJCTBE NeKTpodHeprun. Kyiaprypa 1

HCIIOJIb30BAHMS JICKTPOIHEPTHH B TOBCEAHEBHON KH3HU
[50_|[Pemerme saxan [ | | | |
51 |[Pemene sazau [ [ [ [ |
52 ||O600menne 1 cucTeMaTH3AI 3HAHUH 10 TeMe " DIeKTpOMarHUTHEIC 1

Kosrebanus"
|53 ||MexaH1/meCKI/1e BOJIHBI. XapaKTEPUCTUKU MEXaHUYECKUX BOJIH || 1 || || || || |
|54 ||CBOI7[CTB8. MEXaHUYECKUX BOJH || 1 || “ “ “ |
|55 ||3By1<. XapaKTepUCTUKHU 3ByKa || 1 || || || || |
|56 ||I/IH(1)pa3ByK u ynbTpa3Byk. LIlymMoBoe 3arps3HEeHHe OKPYKAIOMIECH CpeIbl || 1 || “ “ “ |
|57 ||PemeHI/Ie 3amad || 1 || || || || |
|58 ||9H6KTpOMaFHI/ITHI)Ie BOJIHBI. M311y4eHne JIeKTPOMarHUTHBIX BOJIH || 1 || || || || |
|59 ||3Hepr1/m 9JIEKTPOMATHUTHBIX BOJH. CBOHCTBA AIIEKTPOMAarHUTHBIX BOJH || 1 || || || || |
60 |[[lIxana aeKTpOMarHUTHBIX BOJH. [IprMeHeHHe /IeKTPOMarHuTHbBIX BOJH || 1

B TEXHHKE U OBITY
61 ||[IpuHIMIIBI paJHOCBsI3H U TeIeBUICHU. Paqronokanus. 1

DJIeKTPOMArHUTHOE 3arps3HEHNE OKPY’KaroIeH cpeibl
|62 ||KOHTp0HLHa$l paboTa no teme "Koneb6anus u BonHEI" || || 1 || || || |
|63 ||CBeT. 3aKOoH NPSIMOJIMHEHHOTO pacIpoCTPaHEHUsI CBETA || 1 || || || || |
64 ||PemieHue 3ama4 Ha MPUMEHEHHE 3aKOHA [TPSIMOJIMHEHHOTO

pacnpocTpaHeHHs CBeTa
|65 ||OTpa>KeHHe csera. [Tnockoe 3epkano. Chepnueckoe 3epkano || 1 || || || || |
66 ||[Ipenomienue cBeta. AOCOIOTHBIM M OTHOCHTEIBHBIN IOKA3aTEeb

npenomiieHus. [lonHoe BHyTpeHHee oTpaskeHue. [IpenenbHblil yroa

MOJIHOT'O BHYTPEHHETO OTPaKEHHS
67 |[Pemienue 3a1a4 Ha NPUMEHEHHE 3aKOHOB OTPAYKEHUS U TIPEIIOMIICHHS 1

cBeTa




No Tema ypoka KonuuecTBo wacos | Jara DNEeKTPOHHBIC
/m Bcero|| Konrponsaeie || [pakTiueckue || 13Y1CHAA 5 IHppoBbIe
paGOTHI paGoTEI o0pazoBaTenbHbIC
pecypesl

68 || Xonm myueii B mpu3me. Jucnepcus cBeta. CI0XKHEIN cocTaB 6eioro ceera. 1

LBer
|69 ||.HI/IH3I>I. @DoKycHOE pacCTOsIHUE U ONTHYECKas CUJIa JIMH3BI || 1 || || || || |
|70 ||HO0TpoeHHe n300pa)KEHUH B JIMH3aX U UX CHCTEMaXx. Y BEIMUYEHHE JIMH3bI || H “ “ “ |
71 ||Pemenue 3amaq Ha MOCTpOEHHE N300PAKEHHH, TTOTyIaEMBIX C TIOMOIIBIO 1

JIMH3
|72 ||Fna3 KaK OITUYECKasi CUCTEMA || 1 || “ “ “ |
|73 ||PemeHHe 3agad. [Ipenensl MPUMEHHMOCTH FeOMETPUIECKOH ONTHKH || 1 || || || || |
|74 ||CKOpOCTI> CBETa U METOJIbl €€ U3MEPEHUs || 1 || || || || |
|75 ||I[I/Icr[epcm{ CBeTa || 1 || “ “ “ |
|76 ||I/IHTep¢)epeHuH51 CBeTa || 1 || || || || |
77 ||KorepeHTHBIC HCTOYHHUKH. Y CIIOBHUS HAOIIOACHUS MaKCUMyMOB H 1

MHHHMYMOB
[78_|[Pemerme sanas [ | | | |
|79 ||HpHMeHeH1/1e uHTEephepeHITNN || 1 || “ “ “ |
80 |l tnppasuns crera [ | | | |
|81 ||]11/I(bpaKHI/IOHHaH pemérka. ¥YcioBue HaOIIOJCHUS INIaBHBIX MAKCUMYMOB || 1 || || || || |
[82_|[Pemene sazau (I [ [ [ |
|83 ||HonepeqH00TL CBETOBBIX BOJIH. Ilomspusalms cBeTa || 1 || || || || |
[84_|[Pemene sazau (I [ [ [ |
|85 ||CBeTOBLIe SBJICHUS B IPHPOJIE || 1 || || || || |
|86 ||O6o61ueHne W cHCTeMaTH3aIus 3HaHuil o Teme "OnTuka" || 1 || || || || |
|87 ||KOHTpOJ'ILHa$I pabora o Teme «OnTHKa» || 1 || 1 || || || |
88 |['paHHIIBI IPUMEHUMOCTH KJIACCHUYECKOH MEXaHUKHU. 3aKOHBI 1

9JIEKTPOJJMHAMHUKY M NPUHIIUI OTHOCHTEILHOCTH
|89 ||HOCTynaTL1 CIeMaIbHON TEOPUH OTHOCUTEIILHOCTH || 1 || || || || |
90 ||[IpocTpaHcTBEeHHO-BpeMeHHOM nHTepBai. [Ipeodpasosanus JlopeHia.

YcnoBue nmpuanHHOCTH. OTHOCUTEIBHOCTD OJTHOBPEMEHHOCTH.

3ameieHHEe BPEMEHH U COKpAIllEHNE JUTUHBI
|91 ||3Hepr1/m W UMITYJIbC PENISITHBUCTCKOM YaCTHIIBI || || || || ||
92 ||CBs3b Macchl ¢ 3HEPTHE U UMITYJIbCOM PEIATHBUCTCKOM YaCTHIIBL.

DHeprus MmoKos




No Tema ypoka
/T

KomnaecTBo gacoB

Bcero

KonTtpomnsHbie
paboTsI

IIpakTuueckue
paboTsl

Jlata
U3yUCHHS

DNEeKTPOHHBIC
upoBHIE
00pa3oBaTenbHBIC

pecypcbl

|93 ||PaBHOBeCHoe TEMJIOBOE M3/Ty4EeHHE

[

|94 ||3aKOH cMeleHus Buna

|95 ||F unore3a M. Ilnanka o kBantax. ®oTOHBI

[

|96 ||9Hepm;{ U UMIyJIbC (hoTOHA

I

|97 ||CDOT03(1)(1)eKT. Omneitel A. I'. Croneroa. 3akons! poToaddexra

98 ||YpaBrenue DitHmTeitHa ams porodrpdekra. "KpacHas rpanuma”
dboTorpdexra

Rk~

|99 ||}1aBﬂeHMe ceeta. Ompitel 1. H. Jlebenera

|100 ||BOJIHOBLIe CBOMCTBA YaCTHII

==

|

101 |Bonust ae bpoiins. J{nuna BoaHbl 1e Bpoiins u pasmeps! o0nacTu
JIOKaJIn3aluu HBH)KyH.[CfICH HaCTHUIbI

|102 ||K0pnyCKynﬂpH0—B0nHOBofx'I JyalTu3M

|

|103 ||I[I/chpa1<u1/m 2JICKTPOHOB Ha KpUCTAJIIaxX

104 ||Cretuduka n3mepennii B Mukpomupe. COOTHOIIEHUS
HeomnpeaenénHocrel [ elizenbepra

|105 ||PemeHI/Ie rpaduueckux 3agad

|106 ||PCIHCHI/Ie pacyéTHbIX 3a/1a4

|

107 ||[KorTtponbHas padota mo temam: "OcHorl CTO", "KopmyckymnspHo-
BOJIHOBOM Jtyanu3m"

108 ||OnbITHI 10 MCCIIe0BaHUIO CTpOeHUS aToMa. [InanerapHas MoJiellb aToma
Pesepdopaa

|109 ||HOCTyJ'IaTBI Bopa

|

|110 ||Bn;11)1 cnexTpoB. CIIeKTp ypOBHEH HEPTHUH aTOMa BOJOPOIa

|111 ||Cn0HTaHﬂoe U BBIHY)KJICHHOE U3JIy4E€HUE CBETa

[

|112 ||Ha3ep

113 ||HyxknonHas mozens siipa I'eiizendepra-VBanenko. 3apsia 1 MaccoBoe
yucio siapa. M3oronsl. PagnoaktuBHOCT

114|3axoH paanoakTuBHOTO pacnana. CBoMCTBa HOHH3UPYIOIIETO U3ITyUCHHS.
Brustare pagroakTHBHOCTH Ha JKUBBIE OpraHu3Mbl. Jlo3uMeTpus

115 ||Oneprus cBs3M HYKJIOHOB B sape. Snepubie cubl. Jledext Macch sapa.
SAnepHble peakiyun. SnepHbie peakropsl. [IpoGiiemsl yrpasisieMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJIOTUUECKUE aCTIeKThl Pa3BUTHUS SAECPHOI
SHEPreTUKU




/1

Tema ypoka

KomnaecTBo gacoB

Bcero

KonTtpomnsHbie
paboTsI

IIpakTuueckue
paboTsl

Jlata
U3yUCHHS

DNEeKTPOHHBIC
upoBHIE
00pa3oBaTenbHBIC

pecypcbl

116

MeToap! perucTpaiy U UCCIEeNOBAHUS SIIEMEHTAPHBIX YaCTHII.
@yHaMEHTAJIbHBIE B3aUMOJIEHCTBUS. baproHbI, ME30HBI U JIENTOHBI.
[Ipencrasnerne o CtaHmapTHOM Moenu. KBapK-TIIIOOHHAS MOJETh
aZpOHOB

117

®dusuka 3a npegenamu CranaapTaoil Monenu. TéMHas MaTepus U TEMHas
sHeprust. EnuHCTBO rzndeckoil KapTHHBI MUpa

118

|3TaHH Pa3sBUTHUA aCTPOHOMHHU. 3HadcHHE ACTPOHOMHH

119

[TpumMeHNMOCTh 3aKOHOB (PU3UKH ISl OOBSICHEHHST TIPHUPOBI
KOCMHMYECKHX 00BEKTOB. MeTO/bI aCTPOHOMHUECKUX HCCIIeI0BaHUI

120

CoBpeMeHHBIC ONITUYECKHE TEICCKOIIBI, PaIHOTEICCKOIIBI,
BHeaTMoc(epHast aCTPOHOMHUS

121

Bun 3Bé3anoro HeOa. Co3Be3aus, sipKue 3BE3IbI, IJIAHETHI, UX BUIAMOE
IBHKCHHUE

122

Comaneunas cucteMa. Comnne. CoJlHeUHast akTUBHOCTh. VICTOUHHK
sHepruu CoJtHIIA ¥ 3BE3NT

123

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHUKHU. JJuarpamMma "crieKTpanbHbIH
KJ1acC — CBETUMOCTB"

124

|3B632[BI rJIaBHOM IIOCJIEA0BATCIIbHOCTH

125

BayTtpenHee ctpoenue 38€31. CoBpeMeHHbIE NIPEICTaBICHUS O
MPOMCXOXACHUH U 3Bomonny CoHIA U 3BE3/. DTarbl )KU3HH 3BE3]

126

Mueunsiii [Tyt — Hama 'anaktuka. Tumnel ranaktuk. Y€pHeie ObIpHI B
spax raJaKTHK

127

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Teopus bonsiroro
B3pbIBa. PeNMKTOBOC H3ITyUeHNE

128

||MacmTa6HasI CTpykTypa Beenennoil. Meraranaktuka

129

||Hepe1uéHHHe po6IIeMBI ACTPOHOMUH

130

®duznyeckuil npakTukyM 1o teme "MccaenoBanue MarHUTHOTO MOJISt
MOCTOSIHHBIX MaruuToB" min "MccneqoBanue CBOMCTB
¢eppomarneTnkos" win "MccnenoBaHue 1eHCTBUS MOCTOSHHOTO MarHuTa
Ha paMKy ¢ TOKOM"

131

Om3nueckuii MpakTuKyM 1o teme "M3mepenue cuisl Ammepa uimm
"M3ydeHne 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIBI TOKa" Win
"OmnpenencHre MarHUTHON WHAYKIIUHA HA OCHOBE H3MEPEHHS CHITBI
Awmriepa"

132

||CDI/13I/Iqec1<I/1ﬁ npakTukyM no reme "Hecnenosanue sBieHus
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SJIeKTpOMarHUTHOHM nHAYKIuH" i "OnpeneneHne HHAYKIAHA BUXPEBOTO
MarHMTHOTO Mmoys"

133

dusnueckuil mpakTukym 1o teme "HccnenoBanue aBaeHUs
camonHaykiuu" win "COopKa MOJEIH 3JIEKTPOMAarHUTHOTO reHeparopa’

134

Om3muecKuii MpakTUKyM 1o Teme "M3mepenne nepruoaa cBOOOTHBIX
KoJieO0aHUH HUTSHOTO U MPYKMHHOTO MAasTHUKOB"

135

duznueckuii npakTukyM no teme "I[IpeoOpazoBanue FHEPrUn B
NPY>KHHHOM MasTHHKeE"

136

®uznyeckuil NpakTUKyM 1o TeMe "VccnenoBanue NepeMeHHOro Toka
yepes MOCIeA0BaTeIFHO COCTMHEHHBIE KOHACHCATOP, KAaTyIIKy 1
pesucrop” win "MccnenoBanue pabOTh HCTOYHUKOB CBETA B IIEITH
MepEeMEHHOT0 ToKa"

137

Ou3nuecKuil MpakTUKyM 1o Teme "M3ydyeHne napameTpoB 3ByKOBOI
BOJIHBI"

138

®uznyeckuil NpakTUKyM o TeMe "V3MepeHune nokas3aTesis NpeaoMICHUs
crexna" wim "[lomydeHne n300pakeHUs B CHCTEME U3 TUIOCKOTO 3epKajia
Y JIUH3B!"

139

du3nueckuil mpakTUKyM 1o teme "MccnenoBanne 3aBUCUMOCTH
(hOKYCHOTO PAaCCTOSHIS OT BEIecTBa (Ha MPUMepe KUIKUX JUH3)" WK
"N3mepenne POKyCHOTO PacCTOSHUS pACCEHBAIONINX JTUH3"

140

Om3mueckuii MpakTukyM 1o teme "HabironeHne audpaxium,
uHTepEPEHIINH U MOJISIpU3aLnH cBeTa"

141

Ou3nuecKkuil MpakTUKyM 1o Teme "OnpeeneHne UMITyIbca U SHEPTHH
PENATUBUCTCKUX JacTHI (110 oTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHIL B
MarHuTHOM 10Je)"

142

Ommueckuii mpakTukyM 1o teme "M3mepenne nmocrosaHor [lnanka va
ocHoBe uccienoBanus porodddexra” nau "VccnemoBanue 3aBUCUIMOCTH
CHJIBI TOKA Yepe3 CBETONO] OT HANPsDKeHHS"

143

duznyeckuil NpakTUKyM 1o TeMe "ccnenoBaHue crekTpa pa3peskeHHOro
aTOMapHOT'0 BOJIOPO/Ia M M3MEpEeHHe NoCTOsTHHON Punbepra”

144

Om3mueckuii mpakTukyM 1o teme "HMccnenoBanne paanoakTUBHOTO (hoHA
C HCIIONIB30BaHNeEM Jlo3uMeTpa" win "M3ydenne nmornomenus oera-
JaCTHUI[ ATFOMUHHIEM "

145

®duznueckuii npakTHKyM 1o Teme "HabmroneHns 3BE€31HOTO Heba
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
NPWJIOKEHUH IS OTIPEIeIICHNUS TT0JI0KEHHsI HEOECHBIX 00BEKTOB Ha




/1

Tema ypoka

KomnaecTBo gacoB

Bcero

Konrponsusie || [IpakTnueckue
paboTsI paboTsl
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U3yUCHHS

DNEeKTPOHHBIC
upoBHIE
00pa3oBaTenbHBIC

pecypcbl

KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/iusi CeBEPHOTO MONYIIAPHS U SIPKUE
3BE3mp1" win "Habmronenus B Teneckon JIyHsI, IIaHET, TYMaHHOCTEH 1
3BE3AHBIX CKOIUICHUH"

146

O06o001IeHrE U cUCTeMaTH3allus 3HaHui. Ponb Gus3uku u acTpoHOMUH B
YKOHOMHUYCECKOW, TEXHOJIOTUIECKO#, CONMAILHON U STHUCCKOM chepax
NeATEJIbHOCTH YeJIOBEKa

147

O06o0meHre u cucTeMaTH3aus 3HaHui. Poib 1 Mecto Gu3nku u
ACTPOHOMHMH B COBPEMEHHOM HayYHOH KapTHHE MUpPA

148

O0o001eHre 1 cucTeMaru3anys 3Hanuil. Ponp ¢pusndeckoii Teopun B
(hopMUpPOBaHUH MPEACTABICHHUI 0 PU3MICCKOIN KapTHHE MUPA, MECTO
(u3MyecKoil KapTUHBI MUpa B 00ILEM PsIIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJICTABICHUI O IPUPOJIE

|149 ||O606H.[6HI/IG u cucreMarusauys 3Hanui no teme "Kunemaruka"

|150 ||O606H16HI/IC M cucTeMaTu3anus 3Hanui mo reme "Kunematnka"

|

|151 ||O606H.[6HI/IG W CUCTeMaTH3aIus 3HaHui 1mo Teme "J[mHamuka"

|

152

O6o00611eHre u cucTeMaTH3anys 3HaHui 1o Teme "CraTika TBepI0ro
Tena"

R~

153

O0600mIeHre 1 cCUCTeMAaTH3aIHs 3HAHUHA 10 TeMe ""3aKOHBI COXPAaHCHHUS B
MexaHuke"

154

O6o00611eHre U cucTeMaTH3anys 3HaHUH 1Mo TeMe ""OCHOBBI MOJIEKYJIIPHO-
KWHETHYEeCKOH Teopun’”

155

O06o00meHne u cucTeMaTH3aus 3HaHui 1o TeMe "' TepMoTnHaMuKa.
TemnmoBrle MalIMHEBL"

156

O6o00611eHre U cucTeMaTH3ays 3HaHUH 10 TeMe " ArperaTHble COCTOSHHSA
BeriecTBa. @a30BbIe epexoab!”

157

|0606meHHe U cUCTeMaTHh3alus 3HaHui 1o reme "DiaexTpuyeckoe nojie"

158

O000111eHrE U cucTeEMaTH3aus 3HaHNH 110 Teme "[locTOsIHHBII
SIEKTPUUYECKUN TOK"

159

O060061menre 1 cuctTeMaTru3alys 3HaHui 1Mo Teme "TOoKH B pa3In4HbIX
cpenax"

160

|0606meHHe U cHCTeMAaTu3alys 3HaHui 1o Teme "MarnurHoe nose"

161

PezepBHbIil ypok. O000IIEHNE U cucTeMaTH3alys 3HAHUH 110 TeMe
"DnekTpoMarHuTHast MHIYKIUS"

|162 ||Pe3epBHLIP”1 ypok. O600IIeHne 1 CHCTEMATH3aIHs 3HAHUH 110 TeMe




Ne Tema ypoka | KommnuecTso 9acos | [Hara DNEKTPOHHBIE
/m Bcero|| Konrponsaeie || [pakTiueckue || 13Y1CHAA IHppoBbIe
paBoThI paGoThi 00pa3oBaTenbHBIC
pecypcbl
| ||"M6X8.HI/I‘JCCKI/16 Kojebanus" || || “ “ “
163 ||Pe3epHEIif ypok. O600IeHHE M CHCTEMAaTH3aIHs 3HAHHUH [0 TEME 1
"DNIEeKTPOMArHUTHBIC KoJicOaHus"
164 ||Pe3epBHbIil ypok. O000IICHHE U CHCTEMAaTH3AIMS 3HAHUI [0 TEME 1
"MexaHW4YeCKHe U 3JIEKTPOMArHUTHBIC BOJTHBI"
165 ||Pe3eprHEIif ypok. O600IIeHHE M CHCTEMAaTH3AIHs 3HAHHUH [0 TEME 1
"Onruka"
166 ||Pe3epHsIii ypok. O600IICHNE 1 CHCTEMAaTH3AIMs 3HAHHH 10 TeMe 1
"OcnoBbl CTO"
167 ||Pe3epBHbIit ypok. O000IICHIE U CHCTEMATH3AIMS 3HAHHUI [0 TEME 1
"KopnyckynspHo-BOJIHOBOH gyanu3m"
168 ||PezeprHEIif ypok. O600IICHHE M CHCTEMATH3AIHs 3HAHHUH [0 TEME 1
"®u3uka aroma"
169 ||Pe3epHblii ypok. O000IICHHE U CUCTEMAaTH3AIMs 3HAHHI 110 TEME 1
"du3nKa aTOMHOTO Ipa U JIEMEHTapHbIX YacTuil"
170 ||Pe3epHEIit ypok. O600IICHHE U CHCTEMATH3AIHS 3HAHUI [0 TEME 1
"SneMeHTHI acTpohu3uKn"
|OBLEE KOJIMYECTBO YACOB I10 [TPOTPAMME || 170 || 4 | 16 |

YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
«®uzpnka. 10 kmace»
1. ®usuka. ba3oselii u yriayonéunsiii yposuu. 10 kinacc. Yuebnuk (aBropsl: A. B. I'paués, B. A. TToroxes, A. M. Caneukuii u ap.).
2. ®uswnka. bazossrii u yriryon€unsril ypoBHu. 10 kimacc. DnexkrpoHHas popma yueOHuKa (aBTophl: A. B. I'paués, B. A. Iloroxes, A. M. Canenxuii u ap.).
3. I"'H.CrenanoBa «CO0OpHHK BOTIPOCOB U 3a1a4 1o ¢usuke: [Ipodunsuas mxona. — CI16.:000»CTII Ulkomay, 2005.
«®Puzpnka. 11 xmace»
1. ®usuka. ba3oBblii n yrioyonéunsiii yposuu. 11 kmacc. Yuebnuk (aBropsl: A. B. I'paués, B. A. Iloroxes, A. M. Ca neukuii u 1p.).
2. ®usuka. ba3oblil n yrinyonéunsiii yposuu. 11 xnacc. OnekrponHas popma yuednuka (aBropsl: A. B. ['paués, B. A. [loroxes, A. M. Caneukuii u ap.).
3. I"'H.CrenanoBa «COOpHHK BOTIPOCOB U 3a1a4 1o ¢usuke: [Ipodunshas mkoma. — CI16.:000»CTII Ulkomay, 2005..
METOANYECKHUE MATEPUAJIBI JJIS1 YAUTEJIA
®usnka. 11 knacc. [IpoextupoBanue yueOHOro Kypca. Meronuueckoe nocodue (aBropsl: A. B. I'paués, B. A. Iloroxes, I1. FO. bokos u ap.)
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://infourok.ru/videouroki/fizika/ becrimatupie Bugeoypoxu
https://classroom.google.com/c/NjMzMzg4NTYxODUx?cjc=wh432yt
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