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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 10 @Qu3MKe Ha YpOBHE CpeaHEro oO0Iero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUM U TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBarenbHON mnporpammel, mnpeacraBieHHsix B @I'OC COO, a
Takke ¢ yu€toM (penepanbHON paboueil mporpamMmbl Bocriutanus u Konueniuu
npenojaBanus yueonoro npenmera «dOusuka» B 00pa3oBaTEIbHBIX OPTAHU3AIUIX
Poccuiickoit ~ deneparnuu,  peaNM3yOMMX  OCHOBHBIE  00pa3oBaTeIbHBIE
MIPOTPaMMBI.

[Iporpamma no ¢usuke onpeaenser o0A3aTeIbHOE MPEIMETHOE COIEpKaHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIIBHOCTD U3YUEHUs TEM U Pa3/IesioB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEM  OO0y4YaroIIMXCH.
[Iporpamma mno ¢usuke na€r NpeacTaBICHUE O UESAX, COAEPKAHHMM, OOIIeH
CTpaTeruu OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTUA OOYYaAIOUIUXCA CpEeACTBAMHU
ydeOHoro npenmera «Pu3nkay Ha yriyoJEHHOM YPOBHE.

N3ydenne kypca (pusznky yriyOJIEHHOTO YPOBHS IO3BOJISIET peaii30BaTh
3a/1a4yu MPO(PECCUOHATIBHOM OPHEHTALIMH, HAPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBJICHUS] CBOMX HHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOy4JaronmMmcsi, KOTOpble HEOOXOIMMBI JJId TMPOAOKEHHs 0oOpa3oBaHUS B
opraHu3anusx NpodecCHOHAIBLHOr0 O00pa3oBaHUsl MO Pa3IUYHBIM  (UZHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATBbHOCTSIM.

B nmporpamme mno ¢usuke omnpeaensiorcs IJIaHUPYyEeMble pe3yJbTaThl
OCBOEHHMSI Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: TUYHOCTHEIE,
MeTalnpe/MeTHble, NpeaMeTHble (Ha  yrayOnéHHom  ypoBHe). HayuHo-
METOJ0JOTUYECKOM OCHOBOM MJisi pa3padOTKu TpeOOBAHMM K JIMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OO0y4YaroIIuXCs, OCBOWBIIUX
nporpaMMmy 10 (uU3MKe Ha YypOBHE CpenHero ooOimero oOpa3oBaHUS Ha
yIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO - I€ATEIbHOCTHBINA MOAXO/.

[Iporpamma o Gpu3MKe BKIIOYAET:

IUIAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (GU3MKH Ha yriyOiaéHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJILTATHI M0 r0JIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeaMera « @usukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o @u3uke HMeEeT NPUMEPHBIA XapakTep U MOXKET ObITh
MCIIOJIb30BaHa YUUTENIMU (PU3HUKH JIJIs1 COCTABJICHHS CBOMX Pab0UHX MPOrpamMmm.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY yUHUTENEH U
MPEAOCTaBIsAECT BO3MOXKHOCTH JUIsl peaju3allid  Pa3iudyHbIX METOJUYECKUX



MOJXOJ0B K MPENnoAaBaHUI0 (U3MKH Ha YIIayOJIEHHOM YpPOBHE IpHU YCIOBHUH
coxpaHeHus1 00s13aTEIHLHOM YaCTH COJIepKaHus Kypca.

du3rka Kak Hayka O HauOojee OOHIMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyskaromiem mupe. [1IkonpHbIN Kype PU3UKN — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO - HAYYHBIX Y4E€OHBIX TMPEIMETOB, IMOCKOJIbKY (HU3UUECKUE
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢uznyeckoir reorpadueid u acTpoHomueil. Mcnonap3oBaHME U AKTUBHOE
npUMeHEeHHuEe (U3NYECKUX 3HAHUNA ONpeAeNuiIo Xapakrep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHI B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIYYeHHUs] HOBBIX MAaTepuajoB C 3aJlaHHbIMU CBoWcTBamMu. M3yueHue
(U3MKM BHOCHT OCHOBHOM BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO - HAYYHOMU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBAHHE YMEHHUM NMPUMEHSATh HAYUHBIN
METO/]I TO3HAHUS NP BHITIOJHEHUH UMHU YY€OHBIX UCCIEIOBAHMIA.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpeHEro o01ero 0opa3oBaHus MOJ0XKEH
PO UIEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISIETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepHal U3 BCeX pas3zesioB (hU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca (U3UKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT MCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3UYECKON HayKd, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢bu3uKku ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU IIPOOIeMamMu.

Hoea npuknaonoit nanpaenennocmu. Kypc pusuku yriayOaéHHOro ypoBHs
IIPEANOIaraeT 3HaKOMCTBO € HIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJIOTHYECKUX
NPWIOKEHU W3YYEHHBIX TEOpUil M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU U COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss IMOCPEACTBOM BBEIAEHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJOTMYECKMM TMpoOiemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PA3BUTUEM TEXHUKUW M TEXHOJOTUW, a Takke OOCYXIECHHUS
po0JIeM pallMOHATIBHOIO MPUPOIOINOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepKaHusl MporpamMmbl MO (PU3UKE AOKHO OBITH IOCTPOEHO Ha
NPUHIMIAX CUCTEMHO - JAESITeIbHOCTHOTO noaxoaa. s dusuku peanuszanus 3Tux
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUM CAMOCTOSATEIBLHOTO SKCIEPUMEHTA KaK



ITOCTOSTHHO JIeHCTBYoIEero ¢akropa ydeOHoro mpomecca. s yriryonéHHOTO
YPOBHA — OTO CHUCTEMa CaMOCTOSITEIbHOTO YYEHHUYECKOrO JKCIIEPUMEHTA,
BKJIFOYAIOIIETO (PPOHTAIBHBIC YYEHWYECKHE OTBITHI IPH HM3YYCHUH HOBOTO
Marepuana, 1abopatopHbie pabOThl U pabOThI MpakTUKyMma. [Ipu 3TOM BO3MOMXKHBI
7Ba crmocoba peanmu3anuu  (PU3NYECKOTO TIpakTUKyMa. B mepBoM ciydae
NPaKTUKyM npoBoautcs o B koHie 10 u 11 kiaccoB, nubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THUX KiIaccoB. Bropoil cmocod — 3T0
UHTETpanus paboT MpakTUKymMa B CHUCTEMY JIa0OpaTOpHBIX pPadOT, KOTOpbIE
MPOBOJIATCA B Mpollecce u3ydeHus pazzaena (temsl). [Ipu 3Tom moa paboTamu
NPAKTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE HCCIEIOBAaHUE, KOTOPOE MPOBOJAUTCS
0 PyKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BU1a O€3 MOIIAaroBO MHCTPYKLHUH.

B nporpamme mno (Qusuke cucteMa Y4YEHHYECKOrO HSKCIEPUMEHTA,
1abopaTOpHBIX pabOT W MpaKTUKyMa MIPECTaBlIeHa €IUHBIM IepedHeM. Brioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHUECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCS
YYaCTHUKaMU 00pa30oBaTEIbHOrO Mpoliecca UCXO0/I1 U3 0COOEHHOCTENW OYPOUYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi kabuHeta Qusuku. I[Ipum sTomM obOecneunBaeTcs
OBJIaJICHNE OOYYaIOMUMHCS YMEHHUSMHU TMPOBOJUTH TMPSAMBIE U KOCBEHHBIC
U3MEpPEHHUs, UCCIICAOBAHMS 3aBUCUMOCTEH (DU3UUYECKUX BEJIMYUH U TMOCTAHOBKY
OTTBITOB TIO MPOBEPKE MPEITIOKCHHBIX TUITOTE3.

bonpmoe BHUMaHWE yAENSETCA PENICHUIO PAcCYETHBIX W KAueCTBEHHBIX
3amay. [Ipu 3TOM AJis pacU€THRIX 3a1ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 3aJIaHHOM (PU3WYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
M3Y4YEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJIHOTO paszjena Kypca, Tak U
WHTETPUPYs MPUMEHEHUE 3HAHWHM W3 Pa3HBIX pa3nesoB. [|isi KauecTBEHHBIX 3a7a4
MPUOPUTETOM SBIIIOTCS 3a7aHUs HAa OOBICHEHHE/TpE/CKa3aHue TMPOTEKAHUS
(bu3NYecKuX SBJICHUN U MPOIIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolire BhIOOpa
(bU3UYECKO MOJIETTH ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k maTepHalbHO-
TEXHUYECKOMY OOECIIeUeHHIO0 y4eOHOro mporecca Kypc (pu3MKu yriyOJIEHHOTO
YPOBHS Ha YPOBHE CpeHETo 00111ero o0pa3oBaHus JT0HKEH U3y4aThCsl B YCIOBUSX
npeaMeTHoro kabwHera. B kabuHeTe ¢GUBMKH JIODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [Jisi BBIMOJHEHHUS YKAa3aHHBIX B Mporpamme Mo
bu3NKe YYEHUYECKUX OTBITOB, JTAOOPATOPHBIX PAOOT W paboT TpakTUKyMa, a
TaK)Ke IEMOHCTPAIIMOHHOE 000py0BaHHE.

JlemoHcTpanmoHHoe oOopyaoBaHuEe (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B MporpaMMe 10 (GU3HKE KIIYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUH U  TPOLIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.



JlabopatopHoe 000OpyIOBaHME MJIsi YYEHHYECKHUX TMPAKTHUYECKUX pPabOT
dbopmupyeTcs B BUJE TEMATUYECKUX KOMILUIEKTOB M OOECIEYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyeckue KOMIUIEKTHI
1a00paToOpHOTO OOOPY/IOBAHUSI JOJAKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIbHBIX CUCTEM B BUJIE ITU(POBBIX JTa0OpaTOpUil.

OCHOBHBIMU 1EJIAMH U3y4eHUSI PU3KUKHU B 00LIEM 00Opa30BaHUU SABJISIFOTCS:

(dbopMHpOBaHHE HWHTEpeca M CTpEeMJIEHUS OOydYaromMxcs K HayYHOMY
W3YYEHUIO TPUPOJBI, pPaA3BUTHE WX HHTEJUICKTyaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHU O HAYYHOM METOJE MO3HaHuA U (popmMupoBaHUe
MCCJIEI0BATENECKOTO OTHOIIECHHSI K OKPYAIOLUM SIBJICHUSM;

(dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUeHHUS OCHOB
CTpOEHHUs MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dhopmMupoBaHUe YMEHUN OOBSCHSTH SABJICHUS C UCIIOIB30BAaHUEM (PU3HUYECKUX
3HAHWM U HAYYHBIX JOKa3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUA O poiu (U3UKH ISl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTaBIICHUN 0 BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJArOTOBKAa K
JabHENIIeMy OOyUEHHUIO B ’TOM HaIPaBIICHUU.

JlocTikeHue 3TuX 1eneld o0ecreurnBaeTcsl pelieHueM CIeIyIoIuX 3a1a4 B
npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYyl0  (U3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPUUKHY;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUSA 1J11 O0OBICHEHHUS
(bU3UYeCKUX SIBJICHUN B MPUPOJE W JUISI TPUHSTHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HHU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3jJUYHbIX 3a7ad C SIBHO 3aJaHHOU
(bu3nUeckoil MOAENbI0, 3a/ay, MOAPAa3yMEBAIOLIMX CAMOCTOSTENbHOE CO3JaHUE
(¢u3nUecKkoil MOJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM 4YHUCJIE 3a1ad
MHXEHEPHOIO XapaKkTepa;

NOHUMaHUEe (PU3NYECKHMX OCHOB M TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITENbHOIO IUIAHUPOBAHUA M IPOBEICHHUS
(GU3MYEeCKUX OJKCIEPUMEHTOB, aHalIW3a W HHTEpHpeTanuu  uHOOpMaIny,
OTIPEJICIICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;



CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOM J1eATEbHOCTH;

pa3BuTHE UHTEpeca K chepaM npodecCuoHaIbHON eI TEIbHOCTH, CBI3aHHOM
¢ (PUBHKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOnéHHBIN yPOBEHb
u3ydeHus ydyeOHoro mnpeameTa «®Pusznka» Ha YpOBHE CpPEIHEro OOIlero
oOpa3zoBaHusi BbIOMpaeTcss OOyYarOUUMUCS, IUIAHUPYIOIIMMH TPOAOHKEHHE
0o0pa30BaHus 110 CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODHIIS.

Ha u3yuenne ¢usuku (yriayO0naEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kiracce — 170 yacoB (5 yacoB B HEJEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemplii B mporpamMme 1o (U3MKE MepedyeHb JIabOpaTOpPHBIX H
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJOBAaHHBIM, VYHTENb JeliaeT BHIOOD
NPOBEJICHUS JIa0OpaTOPHBIX PAbOT U OMBITOB C Y4YETOM HWHIUBUIYATbHBIX
0COOCHHOCTEHN 00yJaroIuXCsl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Paszpnes 1. HayuHblil MeTOA MO3HAHMS IPUPO/BI.

®dusuka — pyHIaMeHTallbHas HayKa o npupoje. Hayunsiit MeToq no3HaHus U
METO/Ibl UCCIIEI0OBAaHUS (PUZNYECKUX SIBIICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoxasl. Habmronenue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  m3MepeHus: (U3MYECKUX BEIUYUH (AaHAJOroBbIE U IU(POBHIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHMM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NYECKUX SIBICHUNA U MPOILECCOB (MaTepuaibHas TOUKa,
abCONIIOTHO TBEpAOE TeNlo, HJealbHasl >KUIKOCTb, HJICANbHBIA TIa3, TOYEUHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Dusnueckast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKOUN EATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

W3mepenne cuiibl TOKa M HAOpsDKEHUS B LENHU IOCTOSIHHOTO TOKa MpH
MOMOIIIHM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKoMCTBO ¢ 1udpoBoit adoparopueit nmo ¢usuke. [Ipumepsl nzmMepenus
($u3NYECKUX BEIMYMH IIPU MIOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHHe. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXAHUKHU.

Panuyc-BekTop MarepuasbHONl TOYKHM, €ro MNPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, CKOpOCTb (CpelaHssi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBl KOOPJIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOUYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajieHue. YCKOpeHHe CBOOOAHOro majaeHus. J[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOPIHMHAT, CKOPOCTU H
YCKOpPEHUS MaTepuaibHON TOYKU OT BPEMEHH U UX TPAPUKH.



KpuBonunenHoe nBmkeHue. [IBUKEHHME  MaTepUaJIbHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JMHEHHasi ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOEe (HOPMaIbHOE), KacaTelbHOE (TAaHT€HIMAIBHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHu4yeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE MPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSOB, LEIMHbIE, UIECTEpEHYAThIE MW PEMEHHBIE MEepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTePHUCTUK
JBUKCHMUS.

Cnoco0bI ucclief0BaHUs IBUKEHUN.

Nnmroctpanus mpeiebHOro Nepexo/ia U u3MEepeHrne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre NBUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3ayX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKeHHS Teja, OPOIIEHHOrO TMOJA YIJOM K TOPU30HTY H
TOPU30HTATBHO.

Hanpapnenue CKOpoCTH IpHU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTriIoBOM CKOPOCTH B PELYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJHOTO U TOTO XK€
TeJla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npAKMUKyMm.

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepenne  yCKOpeHUss  CBOOOJHOro  maAeHus  (PEKOMEHJIOBAHO
HCIIOIb30BaHNEe UG POBO Ta0OPATOPUH).

N3yuenune nBWXeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIMOHATBHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
MOJIETa U HAYaJIbHOU CKOPOCTHIO TENA.

N3ydenne JIBHKEHUS Tella MO OKPYKHOCTHM C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH TMEpUOJa OOpaleHrus KOHMYECKOTO MAasTHHKA
OT €ro mapaMeTpoB.

Tema 2. lunamuxa.



ITepBbii 3akoH Hprorona. MHepumaneHble cuctemsl orcuéra. [IpuHnmn
oTHocuTenbHOCTH ["anmunes. HenHepruanbHble CUCTEMBI OTCuéTa (OmNpeleseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 1151 MatepuaibHON TOYKH.

Tpernii 3ak0H Hpr0TOHA 111 MaTepUANIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTCHUSI. OKBUBAJICHTHOCTh T'PAaBUTALIMOHHON W
VHEPTHOM MAaCCBI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. J[BHKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBwkymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHsI CKOJBXEHHS W CUJla TPEHUs
nokos. Koaddurment tpenus. Cuna CONPOTUBICHUS TPU ABMIKEHUHM Tejla B
KUJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuina Apxumena.

TexHU4Yeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOUECCHI: MOJAIIUITHUKH,
JBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCyY€Ta.

ITpuHIMIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOUIEHM  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOHHKAIOIIUX B PE3YJIbTATE B3AUMOJICUCTBHS TEI.

HN3mepenune macc no B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JABMXKEHUHM OpycCKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMKEHHUS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanue 3aBUCHMOCTH CWI YIIPYIOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BETUYHHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue nBHKEeHUsI OpycKa MO HAKJIOHHOM IUIOCKOCTU C NEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenue nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHO TBEpAOE Teno. IlocTtymaTenbHOe M BpallaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEINBHO OCH BpaumieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUII0KEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCH: KPOHILUTEWH,
CTPOMTEIIBHBIM KpPaH, peIETUaThle KOHCTPYKIIUH.

JHemoncmpayuu.

YcoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npAKMUKyMm.

HccnenoBanue yclIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3yuenne ycTOMYNBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3axkonvt coxpanenus @ mexaHuke.

Nmnynbse MaTepruaibHON TOYKH, CUCTEMBI MaTepUaIbHbIX TOYeK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

WMMnyiibe cuilbl 1 U3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

MoMeHT umIlynbCa MaTepHAIBHOW TOYKH. [IpencraBiieHne O COXpaHEHHH
MOMEHTAa UMITYJIbCA B UEHTPAIbHBIX MOJISIX.

PaGoTta cuipl Ha MamoM M Ha KOHEYHOM mepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CHUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPIUU MaTepUaJIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUMaNbHbIE Cwibl. [loTeHUManbHasE >HEprus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM I'paBUTAUMOHHOM moje. [loTeHnumanbHas sHeprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHYECKAasi CKOPOCTb. TpeThsi KOCMHUYECKAst CKOPOCTb.

Csi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW JHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymm s WACaTbHOM KUJKOCTH KAaK CJIEACTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBA U TEXHOJOTHUECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHble mpeBpamieHUss KUHETUYECKOM W NOTEHLUMAIbHOW DHEPrUU IIpU
JNEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Npu CBOOOIHOM Ma/ICeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMimyJsibca Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SJHEPTUHN TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUsS NPHU JBHXKEHHM Tejla MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3UKa U TEPMOJANHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOI MeopUUI.

OCHOBHBIE TMOJIOKEHUS MOJIeKyJIsipHO-KuHeTH4Yeckoil teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
IOBW)KEHUSI W B3aMMOJCMCTBUSA YaCTHI[ BewecTBa. Mojaenu cTpoeHust Tras3os,
KUJAKOCTEH U TBEPABIX TeA U OOBSCHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX



Mozeneil. Macca u pasmepbl Mosiekya (atromoB). KonuuecTBO BellecTBa.
ITocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenp nieaIbHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kmaneipona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCATPHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemecTBa. [ paduueckoe
IpeJICTaBlIEHHEe U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JIaBJIC€HUEM W CPeJHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ta3a).

CBsi3b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOU SHEPTUEH MOCTYNATEIBHOTO TEMJIOBOTO JBUKEHUA €€ YaCTHII.

TexHudyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYyeHne HaHOMaTePHUAaJIOB.

JHemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mogens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us KuakocTei.

Mogaens onbita LlTepHa.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNInYeCKUX PELIETOK.

Hab6nronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECHS IPH
TEII000MEHE MEXKTY TOPSYEH U XOJIOAHOM BOJIOM.

N3yyenune H30TEPMUYECKOro mpolecca (PEeKOMEHIOBAHO HCIOIb30BAHKE
uudpoBoii 1adopaTopun).

N3yuyeHne n30X0pHOTO Mporecca.

N3ydenue nzobapHOro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUM s
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHYTpeHHUE napameTpsol. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAUEHUS BEIMYMH, OMHCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpou3BOJibHAs — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOAMHAMHUKE — CHCTEMA YPAaBHEHUM:
ypaBHeHHe MenneneeBa— KitaneiipoHa W BbIpaXX€HHE 11 BHYTPEHHEUW JHEPIUU.
VYcnoBus NpUMEHHMMOCTH 3TOM MOJIENU: HU3KAasi KOHIIEHTpAIUsl YacTHUll, BICOKUE
TeMneparypol. BeipaxkeHue Juisi BHyTPEHHEW dHEPTrUy OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3sucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuKe. Beraucnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaua  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tena. YaenbHas W MOJSIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
ToruiBa. Pacu€r kommMuecTBa TEINOTHI mpu Temnonepenaye. [lonstue o0
aamabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsss »sHeprus. KomnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUs  BHYTPEHHEHl  »IHEepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeaTh TEIUIOTY OT O0Jiee XOJIOHOTO Tena K Oojiee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumocTs MpUpoOIHBIX TPOLIECCOB.

[Tpunnumne! aectBus TeroBbix MammH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACHEKThl MUCIOJIb30BAHUS TEIUIOBBIX JABUrateneil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckre yCTpOWCTBA MU TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIBHUK,
KOHJUIMOHEP, AHU3ENIbHBIA M KapOOpaTOpHBIA JABUTaTeNd, [apoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIIU3AIUSA «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOTO TOTLIIUBA JIs
BBIPAOOTKU «TEIIOBOM» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTtnyeckoM pacIlIupeHUN.

Bo3gyuiHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH YHEPTUU.

UccnenoBanue annabaTHOTO Mpolecca.

KomrnbroTepHbie MOAEIHN TEIUIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue agunadbaTHOTO mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUA U
TEMIEPATyPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kuneHue. Y jenbHas
TEIJI0Ta NapooOpa3oBaHus.

Hacpiiiennsle u  HeHachllieHHblE mnapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBILIEHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCHUMOCTb
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTbD.

Teépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. [lmaBneHne u Kpuctamnuzauus. YJeldbHas TEIIOTAa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. Pactsbkenne u cxxarue. Cnpur. Moaynas FOHra.
[Ipenen ynpyrux nepopmaruii.

TermoBoe pacumpeHue KUAKOCTEH U TBEPABIX Ted, 0OBEMHOE U JIMHEMHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3zoBbIX MEPEX0aax.

YpaBHeHUE TEIJIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPuIMEHT NOBEPXHOCTHOTO HATSKEHHS.
Kanunsapasie sBnenus. J[aBiaeHne noa MCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyita Jlarutaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME TPOLECCHI:  KHUJKHUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuupeHue.

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunienune. Kunenue npu noHM>X€HHOM JTaBJICHHM.

N3mepenue cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OnBITHI C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie saBieHusl.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHUS BIAYKHOCTH.

HccenenoBanne HarpeBaHus U IUTABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3y4denne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBONCTB HACHIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITIOMEIIECHNH.

N3mepenne ko3¢ humnpmeHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3HMHOBOro obpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DieKTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anms Tel U €€ NPOSIBIEHUA. DJIEKTpUYecKHil 3apsan. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DONeMEeHTapHbId BJIEKTPUUECKUN 3apsa. 3aKOH COXPAHEHUSl AIIEKTPUUYECKOTO
3apsaa.

B3aumopeiictBue 3apanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpuueckoe nose. Ero neicTere Ha SJIEKTPUIECKUAE 3apsibl.

Hampsox€aHocTh  anexkTpuueckoro  moiisa.  [IpoOubiidi  3apsa.  Jluawuwm
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1os. OQHOPOIHOE NEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATUYECKOTO IMOJSA. Pa3HOCTH MOTEHLMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiis. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO ToJis (Kak OAHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMI Cynepno3uLINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOTO Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HAaNpsHXKEHHOCTH O3TUX MOJEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CIIOBHUE PABHOBECHS 3aPsLI0OB.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM ToJie. Jusnexrpuueckas
MTPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IIIIOCKOrO
KOHJIEHCATOpAa.

[TapannenbHOE coennHEHNE KOHIEeHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHIEHCaTopa.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuueckre yYCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: BJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIPUOOpPOB,
KOHJIeHCATOpHhI, renepaTtop Ban ne ['paada.

JHemoncmpayuu.

YCTpOUCTBO U IPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnaensb anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSSHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJIACTUH, PACCTOAHUS MEXAY HUMH U IUIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsiika U pa3psjika KOHJEHCATOpa YEPe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OneHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpallieHrs SHEPTUH 3apsSHKEHHOTO KOHASHCATOpa B SHEPTHUIO
W3JIy4YE€HUS] CBETOANO/A.

N3ydenne npoTekaHus TOKa B LEIH, COAEPKaIIE KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsHKEHUs ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuslil 31eKmMpuiecKuil mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

YcnoBus CyIlmIECTBOBAHMS INOCTOSHHOTO JJIEKTPHUYECKOTO TOKa. McTOouHMKH
toka. Hanpsikenue U u DJ1C é.

3akon OMa 114 y4acTKa LeIu.

DIIEKTpUYECKOE CONPOTHBIICHUE. 3aBUCHUMOCTh CONIPOTHUBIICHUS
OIHOPOAHOIO IPOBOJHMKA OT €ro JJIMHBI W IUIOIIAAM IONEPEYHOrO0 CEUYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEANHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpuyeckux nenei. [Ipasuna Kupxroda.



PaGota snextpuyeckoro Toka. 3akon [[xoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TergoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) JJIEKTPUYECKOM Iend. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KonaeHcaTop B Lienu mocTOSIHHOTO TOKA.

TexHudyeckre yCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON SHEPTHUU.

JHemoncmpayuu.

N3mepenune cuiibl TOKa U HAIMPSHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANpPSDKEHUs JIs PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TUIOLIAIM TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSIHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne DJIC. KopoTkoe 3aMblkaHNE ralbBAHUYECKOTO AIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrnocoObl coelMHEeHNsI UCTOYHUKOB Toka, JJ1C GaTtapeii.

UccnenoBanne pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOoro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANOPSDKEHUA I JIAMIIb
HaKaJIMBaHMUSI.

VYBenuueHue npenesia u3MepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3sHOCTH MOTEHUMATIOB MEX]Y MOJOCAMH HUCTOYHUKA TOKA
OT CHJIbI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ pa3nuunsix cpeoax.

DneKTpuuecKas MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCHMOCTh COINPOTUBIICHHS METAUIOB OT
TemMiiepaTypbl. CBepXIpOBOAUMOCTb.



DNEeKTpUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IpUMeECHAast MIPOBOJAUMOCTh
MOJIyIPpOBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS TUCCOIUALIMSL.
OnekTponus. 3akonsl Dapajes s AIEKTPOIU3a.

OneKkTpuueckuii TOK B ra3zax. CaMOCTOSITEIbHBIH M HECAMOCTOSTEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. I1imasma.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: ra30paspsIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: TUO/,
TpaH3ucTop, (OTOAMOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOIUMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomoul, npaKmuKym.

HaOnronenue snexrposusa.

N3mepenne 3apsaa OTHOBAJIEHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIICHUS ~ TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKH THO/A.

Du3rYeCKUil MPAKTUKYM.

Crnoco0bl u3MepeHus (PU3NYECKUX BEJIUYHMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEIINYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYeCKUX BEJIMYMH, MPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazjenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrioyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS € YUYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcamH
MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosrcnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABICHUE, HAay4yHbIA (akT, runotesa, (uU3MUecKas BeIUYMHA, 3aKOH,



TEOpusi, HaONIOIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, W3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, IU(pOBast 1abopaToOpusl.

Mamemamuxka: peunieHHe CUCTEMbl ypaBHeHUW. JIuHelHas ¢QyHKuus,
napabona, runepoosna, ux rpapuku U cBoiicTBa. TpuroHoMerpuueckue (PpyHKIMM:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops! 1 MX IpOEKLMU Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: Mexannueckoe IBIKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Ccpeipl,
yTUIN3alusg OMOOPraHMYeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOI» U
AJIEKTPO3HEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPOJIE,
DIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJyYeHHEe HaHOMAaTepHUajoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs JUCCOIMAIINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOIIHSI.

T'eozpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue JABMKEHUN C HUCIIOJIB30BAHHEM MEXaHHM3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHS B TEXHHUKE, CTATUYECKHE KOHCTPYKIIUU
(KpOHIITEHH, peméTyaTble KOHCTPYKIMHU), UCTOIb30BaHNE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOW XOJOAMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJyYeHUsI COBPEMEHHBIX MAaTepHalioB, B TOM UHCJIE HAHOMAaTepHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3allUTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIyTIPOBOIHUKOBbIE IPUOOPHI, radbBaHUKA.

11 KVIACC

Pasznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

BzaumonencTBEe TOCTOSHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHUTHOM uHHAyKuuu. [IpuHUIMN Cynepno3uiuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYUIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOM YaCTHULIBI
B OJIHOPOJTHOM MarHuTHOM 1osie. Pabota cuter Jloperra.

MarnurtHoe 1noJie B Beuiectse. @eppoMarHeTUKH, Iapa- U JUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHEC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHuTOB, TeCTep-MyJIbTUMETP,
AIEKTPOABUTATETh SIKOOHU, YCKOPUTENH 3JIEMEHTaAPHBIX YaCTHIL.
Hemoncmpayuu.

Kaptnaa  nuHME  WMHOYKIMM  MarHUTHOTO  MOJs  [OJOCOBOIO |
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUIMHHOTO TIPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBre cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[Tpuanmn JNEUCTBUS DIEKTPOU3IMEPUTEIIHLHOTO npuodopa
MAarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre MarHuTHOTO MMOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanne CBOMCTB (eppOMArHETHKOB.

HccnenoBanue neicTBUSI NOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHnne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUsI CHIIbl AMIIEpa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOpa MarHUTHOU
naaykuun. JJIC wHAYKOMU. 3aKOH 3JIEKTPOMAarHMTHOW uWHAyKuuu @Papanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJC uHAYKUMH B MPOBOJHHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHAYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenne camonnaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: MHIYKLUHWOHHAsS
neYyb, COJIECHOU, 3aIIUTA OT ANEKTPU3ALUHU TEJl IPU JBUKEHUU B MArHUTHOM I10JIE
3eMJIu.

Hemoncmpayuu.

HaOmronenne SsBieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne marauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumocty 3/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenue MHIYKIMU BUXPEBOTO MATHUTHOTO TOJIA.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOO HBIE KOJICOAHUS.

["apmonunyeckue konebaHusi. Kunemarnueckoe U TUHAMUYECKOE OMHUCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu). BuiBoj
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUSI.

Awmrutyna u ¢asa kosnebanuil. CBsi3b aMIUTUTYbl KOJIEOAHUN HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uactora konebanuit. Ilepuon Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaThyeckoro wMastHuka. Ilepuoa CBOOOMHBIX KoJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxaromux KojedaHusx. BeiHyKeHHbIe koyieOanus. Pe3onaHc.
PesonancHass kpuBas. BimsgHue 3aryxaHWs Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHU4Yeckre yCTpOWCTBA U TEXHOJOTHUYECKHUE MPOLIECCHl: METPOHOM, Yachl,
Kaydelld, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHLHOTO IBIKCHHS.

Hab6nronenne He3aBUCUMOCTH TIEPUOJIAa MAJIbIX KOJIEOaHUI rpy3a Ha HUTHU OT
aAMILTATYIBI.

HccnenoBanne  3aTyXawIIMX KOJeOAaHM M 3aBUCHMOCTM  NEpHOJA
CBOOOJTHBIX KOJICOAHHI OT COMPOTUBIICHHUS.

UccnenoBanne kosiebaHUWN Tpy3a Ha MACCHUBHOM TMpYXHHE C IEJbIO
(dhopMupoBaHUs MPEICTaBICHUN 00 UICATBHOM MOJIETH TIPYKMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU MIPU KOJeOaHUAX Tpy3a Ha IPYKUHE.

HccnenoBannie BRIHYKICHHBIX KOJICOAHUN.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJICOAHHM HUTSAHOTO U MPYKHUHHOIO
MasTHUKOB.

N3yuyenune 3aKOHOB JIBMKEHHUSA TeJa B X0JI€ KoeOaHuil Ha yIpyroM MojBece.

N3yueHne nBUKEHUSI HUTSIHOTO MasATHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPYKUHHOM MAasTHHUKE.

UccnenoBanue yObIBaHUSI aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOaHUIA.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomacnumHnole KO1e0AHUA.

Konebarenbupiii  koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJjiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsjia KOHAEHcaTopa ¢ aMIUTUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromnime AJIEKTPOMArHUTHBIE KoJIeOaHwUsl. BrinyxneHHbIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUS.

IlepemenHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli TIEPEMEHHBIM TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsKeHM.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTHUH.

DKOJIOTUYECKHE PHUCKU IIPpU TPOU3BOACTBE DJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TMHUU AJIEKTpONEpeaay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH 9aCTOTHI CBOOOIHBIX KOJIEOAHHUI OT WHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuimorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPaTopa.

BoiHyX/IeHHbIE CHHYCOUIATbHBIE KOJIEOaHUsI.

Pesucrop, karTymika MHIYKTUBHOCTH M KOHJEHCATOpP B LIENU MEPEMEHHOTO
TOKA.

Pe3onanc npu MoOCiIenOBaTEIbHOM COCIMHEHUM PE3UCTOpPA, KaTYLIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKyMm.

N3yuenue tpanchopmaropa.

HccenenoBanne NMepeMEHHOTO TOKA 4epe3 ITOCIENOBATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHDL.

MexaHuueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaneHusi. llomepeunbie u
OpOJ0OdbHbIE BOMHBL. Ileprol, CKOPOCTh pPACHpPOCTPAHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, NpPEIOMJICHHE, UHTEPPEpEeHLUs U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3ByKka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEbI.

DNEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpa)K€HUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHns u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHuueckne yCTpOiCTBAa U MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yABTPa3BYKOBas IMATHOCTHKA B TEXHUKE U METUIIMHE.

Jemoncmpayuu.

OOpa3oBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JIJTUHBI BOJHBI OT 9YaCTOTHI KOJICOaHUT.

HabGmronenue orpaxkeHus: ¥ MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKUI PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KOJeOaHUM.

HccnmenoBanne  CBOMCTB  JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHUE,
MpesIoMIICHUE, TOJspu3als, Audpakius, nHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpPacHOTO U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmMonMHENHOE pacpOCTpaHEHHWE CBETA B OJHOPOIHOMU cpene. Jlyu csera.
To4edHbIN UCTOYHHK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETIOMIIEHUS CBeTa. AOCOMIOTHBIN MMOKa3aTelNb
npesioMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [IocTosSHCTBO 4acTOThI
CBETa M COOTHOLIEHWE [IJIMH BOJIH IMpPU MEPEXOAE MOHOXPOMATUYECKOTO CBETa
4yepes3 rpaHully paszfena IByX ONTUYECKUX CPEl.

Xon nyueit B npusme. [ucnepcust cera. CloxHBIA cocTaB O€Ioro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaroimve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHUE M OINTHYECKass Ccujla TOHKOM JIMH3bl. 3aBHCHUMOCTb (POKYCHOTO
PAcCTOSIHUSI TOHKOU C(hepUvecKoil JMH3bI OT €€ TeOMETPUM U OTHOCHUTEIHLHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xop nyda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
onTtudyeckord ocu. IlocTpoeHne wu300pakeHWM TOYKM M OTpe3Ka IMPsSIMOA B
coOMparoIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [IpuMepsl KilaccHYecKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakiuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
IJIaBHBIX ~MAaKCHMyMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHUOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanue npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEHHETo oTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapalIeNbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanue CBONCTB H300paKEHUN B JTMH3aX.

Mopenu MUKpPOCKOIIa, TeJIEeCKOa.

Habmonenne natepdepeHnm crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON peIIEéTKy.

HaGnronenne nupakimoHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBera.

Hab6nronenune nonsipu3anuu cBeTa.

[IpumeHeHre noiApoua0B ISl U3YUCHHS] MEXaHUUECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIICHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSITHHSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomyuyenue n300pakeHus: B CUCTEME U3 IIOCKOT0 3€pKaJia U JIUH3BI.

[Tomyuenune n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, uHTEpPEepeHnn U MOJISIpU3aliii CBETa.

N3yuyeHue noyisipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenne nHTEpPEPEeHIINH JTA3€PHOTO U3TyUYCHUS HA IBYX IIETISX.

HabGnronenue nucnepcun.

HaoOmronenue u uccienoBanve qudpakiimOHHOTO CIIEKTpa.

N3mMepenue InMHbI CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa U3Iy4YEHHUS] CBETOMO/A TMPU MOMOIIHN AUPPAKITMOHHOM

PEIIETKH.
Pa3zpnes 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunpl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHwku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl.  [IpeoOpaszoBanust  JlopeHra.
YcinoBue npuuUHHOCTA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
MOKOS.



TexHu4yeckre YCTPONCTBA M TEXHOJOTUYECKUE MPOLIECChl: CIYTHUKOBBIE
NPUEMHUKHU, YCKOPUTEITU 3aPSKEHHBIX YaCTHII.

VYyeHnueckuit SKCIEPUMEHT, J1abOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W JHEPrUU  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3JIydeHUEe aOCONIOTHO YEPHOTO TEa).
3akoH cMemienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoaddext. OnbiThl A. I'. Ctoneroa. 3akoHsl ¢hoTodddexra. YpaBHeHUE
OitHmreitHa ayist poroaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeTta (B YaCTHOCTH, [IaBJICHHME CBE€Ta Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawllyto moBepxHOCTh). Omnbitel [1. H.
JleOenena.

BomHoBbIE cBOMCTBA yacTull. Bonnel ae bpoussa. linaa BoaHel ne bpoiisa n
pasmepbl 00JacT JIOKAIM3aUUM ABWXKYyIIEHcs dactuipl. KopnyckymnsipHo-
BOJIHOBOH AyanusMm. [{udpakius 37eKTPOHOB HA KpHUCTaJIax.

Cneunduka usmeperuii B Mukpomupe. COOTHOIIEHUS] HEONpeaenEéHHOCTeN
I'eitzendepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
¢dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEYHas Oarapes,
CBETOJUO/.

Hemoncmpayuu.

®oTo3(]heKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeHIHETo GoTodddexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiaaoM [1manka Ha ocHOBe HccieoBanus hoTodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pPEe3 CBETOJIMO OT HAIIPSKCHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u norsnomienue GOTOHOB MPH MEPEX0jie aToMa
C OZHOTO YPOBHSI DHEPIUU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TexHUYEeCKHEe YCTPOWCTBA M TEXHOJIOTHYECKHUE ITPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOUCTBO M JEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKyMm.

HaOmronenue tnHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. @u3zuxka amomHoz20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxnonnass monens sanpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30Tomsl.

PanunoaktuBHOCTE. Anbda-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaAMOAKTUBHOTO pacnaia. PaauMoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IY4YCHHs. BiusHHE paJTHOaKTUBHOCTH HA JKHUBBIC
opranu3mbl. EcrectBeHHbIN QoH n3mydeHus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledekT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHtes aaep. SAnepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl DPa3BUTHUSA
SAIEPHON YHEPrETUKMU.

Mertonbl peructTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUA. bDapuOHBI, ME30HBI U JIENTOHBI.
IIpencraBinenne o CtangaptTHOM Moaenn. KBapk-rimtoOHHAst MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHol mMogenu. TéMHas Marepus U TEMHas
JHEprusl.

EanncTBO u3nueckoil KapTUHBI MUPA.

TexHu4yeckne yCTpoMCTBa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETP, KaMepa
Bunbcona, sAepHBIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHasi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

HccnenoBanue TpEKOB YacTHUll (10 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3zpges 8. JiieMeHTHI ACTPOHOMUM U ACTPOU3UKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEeHHMOCTh 3aKOHOB (U3UKK 1T OOBSICHEHHUS IIPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl acTpOHOMHUYECKHX HCCaeAoBaHUNA. (COBPEMEHHBIE ONTUYECKHUE
TEJICCKOIIBI, PAJMOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, spkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBIDKCHUE.

ComnHeunas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIa U 3BE3 /.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpaibHbIN KIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCJICIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&371. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CojHIa U
3BE3]. DTanbl )KU3HHU 3BE3I.

Muneunsiii I[Iyte — nama [Manaktuka. Ilonoxxenue u nBuxkenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B sApax
TraJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukToBOE U31ydYeHUE.

MacmrabHast ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnple mpobiieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 3BE3HOr0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUI JJIsl OTPEIeNICHUs] TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBbIE co03Be3Ausi CeBEpHOro MOdylIapus W SpKue
3BE3/bI.

Habmonenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUil MPAKTUKYM.

Cnioco0b1 n3MepeHus: (GU3NIECKUX BEIMYHH C MCIOJIH30BAHMEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3NUYECKUX BEJIUYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHe  KOCBEHHBIX  HW3MEPEHUM, HUCCIEHOBAHUN  3aBUCUMOCTEU
(¢u3MYeCKUX BEJIMYMH, MPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUUYECKUHA  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o0061enne u cucTeMaTu3alusl CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOJUHAMUKA», «DIEKTpoauHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHOM TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas
(dusnKa», «IEMEHTbI ACTPOHOMHUH U ACTPOPUZHKNY.

Ponp ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3THUYECKOH cepax NedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIBbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIbBHOM M  MPOTHOCTHUYECKOM  (DyHKIMIA
(bu3nYecKoil TeoprH, poiib GU3NIECKON Teoprr B (POPMUPOBAHUH TIPEACTABICHHM
0 (u3muecKoll KapTUHE MHpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHUKH, OMOJIOTUH, XUMUHU, TeOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3aHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanua: SBICHUE, HAY4YHbIH (akT, rumnoresa, (pusmyeckas BETWUYHHA, 3aKOH,
Teopusi, HAOIIOACHHUE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I POBast 1a00paATOPUS.

Mamemamuxka: peuieHUEe CHUCTEMbl YpaBHEHUW. TpHUroHOMeTpUyecKue
(GYHKIIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1omOOMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u o0beéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW MNpUpPOJE, KojieOaTelbHbIE
IBVOKEHUS B JKHBOW IIPUPOJE, DKOJOIMYECKME PHUCKH IIpU IIPOU3BOJACTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAWIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEJWLIMHE, ONTUYECKHE SIBJIECHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOM pEIIETKH, CHEKTPaIbHBIN
aHau3.

T'eocpaghusa: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYI,
¢doTochEMKa 3€eMHOM TOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJBUTaTENb KOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS IEYb,
JIMHUM 3JIEKTpONepeay, 3JIEKTPOIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-neub, yIbTpa3BYKOBas JAMAarHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alIiapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U 9KOJIOI'MYCCKHUC aCIICKThBI e€ Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3VYJIbTATDHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3ybTaTbl OCBOCHUS Yy4eOHOro mnpeamera «Duszuka»
JOJIKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IEeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaav3allid OCHOBHBIX HAIlpaBJICHUU
BOCHUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3UIMH  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTHYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpPaBJICHUUM B  00pa3oBaTEIbHOU
OpraHu3alyy;

e YMEHHE B3aUMOJICHCTBOBaTH C  COLUAIBHBIMM  HWHCTUTYTAMH B
COOTBETCTBHH C UX (QYHKIUSIMHU U HA3HAYCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOU rpax JaHCKOU UJIEHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE OTHOIIEHHE K IOCYyJapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTbH OIEHMBATH CUTYAallMIO M MPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YYEHOTO;

e 0OCO3HAHHWE JMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy AYIIIETO.

3CTETHUYECKOI0 BOCIIUTAHUA:

e DOCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYAsg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKE.

TPYAOBOI'0 BOCIIMTAHUSA:



HHTEpEeC K pa3audHbIM chepaM MpodhecCHOHANBHON JAeITEIbHOCTH, B TOM
YHUCJIE CBS3aHHBIM C (QU3UKOM W TEXHWKOH, yMEHHE COBEpINAThH
OCO3HAHHBINA BBIOOpP Oymaymiel mpodecCuu M Pealn30BbIBaTh COOCTBECHHBIC
’KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpa3OBaHUIO B
001acTH (PU3HKYU Ha TPOTSKCHUU BCEH KU3HH.

IKOJJOIrHYECKOIo BOCIIMTAHUA

c(OpPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYpBI, OCO3HAHHE TI00aIBHOTO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHWE W OCYIIECTBJIICHHWE JCHCTBHI B OKpY)KaroIlel cpene Ha
OCHOBE 3HaHUS IEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHNue OMbITa ACATEIHPHOCTA SKOJOTHYCCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'0O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAaHHUE IIEHHOCTH HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4eHUs: (PU3UKH OCYHIECTBJIATh MPOCKTHYID M HCCIEIOBATEIBCKYIO
NeSATeTbHOCTh UHANBUIYAIBHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JjornuecKue 1eCTBUSA:

CaMOCTOATENbHO  (OopMyNIHpOBaTh M aKTyalM3upoBaTh MpoOJeEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENH ESITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JOOCTH>KEHUS;

BBISBISITh 3aKOHOMEPHOCTM UM MPOTUBOPEYUS B PAaCCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMbI ¢ YYETOM aHaIN3a UMEIOLTUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKU ITOCIEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PELICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATCIbCKHUC I[eﬁCTBHﬂZ

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSMUA U METOJaMU
(bu3HYecKol HayKu;



BJIaJCTh HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIHCKOM u MPOECKTHOMN
NEATeIbHOCTU B 00JIacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOMCKY METOJIOB peIIeHus 3aj1ad  (PU3nueckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METO/IOB MMO3HAHUS;

BJIAJIETh BHJAMHU JESITEILHOCTH MO MOJYYEHHI0O HOBOTO 3HAHMS, €ro
WHTEpIIpeTalluy, IPeoOpa30oBaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallMsX, B TOM YHUCJE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE€3y €€ pEUIeHUs, HaXOAUTh apPryMEHThl s
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MapaMeTPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMIOJYYEHHBIE B XOJI€ pPEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3BMEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
NESATEeITLHOCTH, B TOM YHCJIE TIPH U3YUYSHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYAaIlUsSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMeTh TMEPEHOCUTh 3HaHMS TO (QuU3NKe B MNPAKTUYECKYIO 00JIacTh
KM3HEICATCIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IPEAMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTb OPUTrMHAIBHBIE TTOJXO0Abl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOIMYCKAIOIINE AIbTEPHATUBHbBIC PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU NOJyueHUs MHPopManuu (U3HYECKOTO COAEp>KaHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH MOUCK,
aHalM3, CUCTEMATHU3AlMI0 M WHTEPHpPETaluio HMH(POpMALUU Ppa3IUuYHBIX
BUJIOB U ()OPM IMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpeICTBa HH(OPMALMOHHBIX ¥ KOMMYHMKAIIMOHHBIX
TEXHOJIOTUA B  pEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpPEOOBAaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, THTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€3011acCHOCTH;

co37aBaTh TEKCTbl (PM3MUECKOr0 COJAEpP>KaHUS B pa3IMYHBIX (hopmaTax ¢
y4€TOM Ha3HayeHuss HMHQPOpMalMU U LEJNEeBOM ayJAUTOPUH, BBIOMpAs
ONTUMAaJbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3AIIH.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeCTBHUA:



OCYIIECTBJIATh OOIeHHe Ha Ypokax GU3UKA U BO BHEYPOUHOMU
NEeATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIUKTBIL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHIUBUYAJIBHON paOOThI;

BbIOHMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEUCTBUN C YUETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeSATEIbHOCTH, OpPraHu30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacipeiessiTh POJU ¢ YYETOM MHEHHUI y4aCTHUKOB, OOCYKIaTh
pe3ybTaThl COBMECTHOM padOTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJIAJa U Ka)XJOr0 YYaCTHHKA KOMaHIbl B
o0l pe3ysbTatr no pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HAEH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO M BOOOpakeHue,  ObITh
MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE JeiCTBUSA
Camoopranusanus:

CaMOCTOATEJILHO ~ OCYILECTBIIATh IO3HABATENIbHYIO JESTENbHOCTh B
obnacTH (U3MKH W aCTPOHOMHH, BBISIBISITH NPOOJIEMBI, CTaBUTh U
bopMyIUpOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENILHO COCTABJIATH IJIaH PEIICHUS] PACUETHBIX U KaYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON pabOoThl C YYETOM HMMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclMpATh paMKH  y4yeOHOro TpeiIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCThH 32 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00J1acTU
(GU3UKK, TIOCTOSHHO TOBBIIIATh CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTHUBEI B JICSITEIIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MPUEMBI pediIeKCuu I OIEHKH CHUTyallud, BhIOOpa
BEPHOTO PELICHHUS;

YMETh OIIEHHBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3yIbTaTOB
NIEATSILHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

MNPUHAMATh MOTHBBI M apryMEHTHI JIPYTUX NpPU aHAINU3€ PE3YJIbTATOB
NS TeIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH.

B mpomecce mocTkeHUs JIMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEI I10
dbu3uKke IS ypOBHSA cpeaHero ooOmero o0pa3oBaHHS y  00YyYarOIIMXCS

COBEPIICHCTBYETCS HYMOIMOHATBHBIH WUHTEIUICKT, IPEeIOJIar afoIIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWS,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOM
AMOITMOHATIBLHOM c(ephl, OBITh YBEPEHHBIM B CeOe€;

caMOpeTyJIMPOBaHUS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh aMalTHPOBATHCA K
HYMOIMOHATILHBIM W3MEHEHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTHBALIMH, BKIOYAIOIIEH CTPEMIICHUE K TOCTUKEHUIO LEIH
U yCIIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

AMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIOCOOHOCTh  BBICTpauBaTh
OTHOUIIEHUSI C APYTHMMH JIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspeniatb KOH(QIUKTHI.

I[MTPEMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpenMeTHbIE pPe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

MOHUMATh POJIb  (PU3UKU B OSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOM M JITUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJb U MECTO (DM3HKH B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIbHON U
MPOTHOCTHYECKOW  (PYHKIUH  (U3HMYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIPHON (MBUKH U TEPMOJMHAMUKH, POJIb (PU3UUYECKON TEOPUH B
(dbopMHUpPOBaHUU MIPEACTABICHHUHN O (PU3UIECKON KapTHHE MHPA;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH Mojeled (U3MYECKUX Teln W
MpOLIECCOB (SIBJIEHUI): WHEpIMAIbHAS CHCTeMa OTCYETa, a0COIIOTHO
TBEPAOE TENIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKECHHUE,
CBOOOJHOE TMajeHue, aOCONIOTHO ympyras aedopmarus, aOCOIIOTHO
yIpyroe u abCOIIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIN ra3a, KUIKOCTH
1 TBEPAOIro (KPUCTAUIMYECKOI0) Tea, UACaIbHBIN ra3, TOYCYHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTh ycioBUS (TpaHUIbI, O00JACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, MOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh W OOBACHITH MEXAHUYECKHUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOpMYyJIbl KMHEMATHKU PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amwiies mjis CKOpOCTH U TEpPEeMEIICHUS,
3akOoHbl HplOTOHA, NpPUHOMO  OTHOCUTENIBHOCTHM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
YCIOBUSI paBHOBECHUs TBEPJOro Teia), MpPU HATOM HCIOJIb30BaTh
MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIYJbCa U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCTOJb3Ys
ocHoBHble moOJokeHUs MKT w© 3akoHBI MOJEKYISIpHOW (UBHKU U
TEPMOJUHAMHUKN (CBA3b JABJIEHUSA HICATBHOIO Ta3a CO CpeaHew
KUHETUYECKOU HSHEPIrHUed TEIUIOBOTO JBWKEHUS M KOHUEHTPALMEUW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHENM KHHETUYECKOUN
SHEPruel TEMJIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBA3b JABJICHUS UACAIbHOTO
raza ¢ KOHUEHTpaluMel MOJIEKYyl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCax), IPU 3TOM HUCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—KnanelipoHa;

aHAJM3UPOBATh U OOBSACHITH JJIEKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO TOJISI, MPUHUUIN CYNEPHO3UIUNA SIECKTPUYECKUX
MOJIEW, MPU ATOM YKa3blBas YyCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Mernu, 3akoH Jlxoyns—JIeHua,
npasuia Kupxroda, 3akonsl @apanes A1 31€KTpoIn3a);

OMUCKHIBATh (PU3NUECKUE MPOLECChl U SIBICHUS, HWCIOIb3YS BEJIUYHUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJIE€HUE, NOTEHUUAIbHAs DSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yeckasi dHeprusi, padoTra CWibl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTOCTH, CUJla TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBHUS Tenma C 3emi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu MpPYKUHBL, KOJIHMYECTBO TEIUIOTHI,
a0coJIfoTHasl TeMmIepaTypa Teja, pabora B TEpMOAMHAMUKE, BHYTPEHHSS
SHEPIusl MJCATBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOrO Ta3a,
OTHOCHUTEJIbHAsA BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TeImioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apshKEHHOro Inapa B
BAKYyME€ M B JHMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO TOJIS,
Pa3sHOCTh  MOTEHUUAJIOB, JJICKTPOABWKYILAS  CWJla, CHJa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCTMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO MOJIS
KOHJEHCATOPA;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SIBJICHUIA:
MEXAHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHUE YACTHUI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, nuddys3us, ucnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAUIU3AL1s1, HAITPABIECHHOCTD
TeIUTIONEepeaaym, 3JIEKTpU3alns TeJ, SKBUIIOTCHIMAIBHOCTh OBEPXHOCTH
3apsIKEHHOT O MTPOBOJIHUKA;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOl €  HCHOJIb30BAaHWEM  MPSIMBIX  U3MEPEHHH, NpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJIYYEHHOM
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHJAE TpapuKOB C YYETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeNaTh BHIBOJIBI MO pe3yJibTaTaM
UCCJIeIOBAaHNUS,

MPOBOAUTL KOCBEHHbIE H3MEpeHUs (GU3UYECKUX BEIUYUH, TPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUS, OIICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHBIE PE3yNbTaTbl U J€NaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

coOJIr01aTh TpaBuia 0€30MacHOro TpyJa MPH MPOBEICHUU UCCIEI0BAHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, TMpaKTHKymMa M  ydeOHo-
HCCIIEIOBATENIbCKOM M IPOEKTHOW JEATENIBHOCTH C HCIIOJIB30BAHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemiatb pacu€THbIE 3aJa4d C SBHO 33JaHHOW W HESBHO 3aJaHHOU
(¢u3nYecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUeCcKON MOJENM, OTBeHaroled TpeOOBaHUSIM 3a/laud,
OpUMEHSATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYecKuX TEOpUid TpPHU UCIHOJIb30BAHUU MATEeMAaTHUYECKHUX METO/I0B
pelieHus 3aj1a4, MPoOBOAUTh PACUEThl HA OCHOBAaHUU MUMEIOIIUXCS JaHHBIX,
aHAJTU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATh METOJAbI PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarb KadyecTBEHHBIE 3aJaud, TpeOylolue NpPUMEHEHUs 3HaHUM U3
Pa3HBIX pa3leioB Kypca (PU3MKH, a TaKKe UHTErPalMU 3HAHUM U3 JIPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTMYECKYIO
LETOYKY PacCyXJICHUMN ¢ OOPOM Ha U3yUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBICHEHHS OCHOBHBIX
MPUHIUNOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

MPUBOAUTH TMPUMEPHI BKIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOILIECCOB OKPYAIOILIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIIEHUBATDH MOCIEACTBUS OBITOBOW W MIPOU3BOICTBEHHON
NEeSTENbHOCTU YEJIOBEKAa, CBS3aHHOW € (DU3MYECKUMHU IMPOIIECCAMH, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOINOIb30BAHUN, & TAKXKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKM M TEXHOJOTWM ISl JAJbHEHIIEro pa3BUTUS YEJIOBEUYECKOTO
0O0I1IeCTBA;



MPUMEHSTh pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpMaNUe (PU3NIECKOTO
COJIEp)KaHUSI C HCIOJIb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHUH IS TIOMCKA, TEpepadOTKH W TPEAbSBICHUS YYCOHOU U
HAyYHO-TIOMYJISIPHON MH(GOPMAITNH, CTPYKTYPUPOBAHUSI M MHTEPIIPETAIINH
uH(POpMAIIMK, TOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHANMM3UPOBAaTh  TOJIydaeMyr  HWH(OpMamuioo W OICHUBaTh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMCIOIIMXCS 3HAHWM, TaK W HAa OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OpTraHHU3AIMOHHBIC u TIO3HABATEIIbHBIC YMCHHS
CaMOCTOSATEIILHOTO  NPHOOPETEHHMS  HOBBIX 3HAHWKW B IIpolecce
BEITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHCHHUEM pa3IUYHBIX COIHMAIBHBIX DOJEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh JACITeILHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJCKBAaTHO OIICHUBATH BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel mpodecCuoHaNbHON ACSTEIHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQUITSL.

K kxonny oOyuenust B 11 knacce mnpeaMeTHbIE pe3yJbTaTbl Ha YTiyOJEHHOM
YpOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUaIOIIMXCS YMEHUM:

NOHUMaTh POJb (U3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
Gu3MKN B COBPEMEHHON HAy4YHOW KapTHMHE MHUpPA, POJb ACTPOHOMHUH B
MPAKTUYECKON JIEITEIbHOCTH YeJIOBEKa U JallbHEWIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OMUCATEIHHOM, CUCTEMATU3UPYIOIEH,
OOBSCHUTENTBHON M TMPOTHOCTUYECKON (PYHKUMN (PU3MUECKON TEOopUu —
ANEKTPOJAMHAMUKH, CIIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKy, poab GU3NYECKON Teopuu B (POPMUPOBAHUU TPEICTABICHUN O
bu3nYecKoil KapTHHEe MHUpPa, MeCTO (U3UYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUIN O IPUPOJIE;
pa3nuyaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tel u
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOeOaHusl, MaTEMaTUYECKUI MasSTHUK,
UJCATBHBIA TIPYKWHHBIH MAasTHHK, TAPMOHUYECCKHUE BOJHBI, WICATHHBINA
K0JIe0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIEJIEN aToMa, aTOMHOTIO siipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh ycioBUs (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DPUINYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMHA XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HUCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TMPOIECCHI M SBIICHUSA,
UCIIOJb3Yysl OCHOBHBIE TIOJIOKEHHS W 3aKOHBI DJIEKTPOJWHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOTO 3apsana, cuina Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAYKUuMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE JIIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHAIM3UPOBATHh U OOBSCHITH KBAHTOBBIC MPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (¢u3uku  (ypaBHEHHUE  DUWHINTEWHA s
doToapdexra, mnepBbld U BTOpOM mocTynarsl bopa, mnpuHUUN
COOTHOILIEHHsI HeomnpeaenéHHocTell [elizeHOepra, 3aKOHbBI COXpaHEHUs
3apsI0BOTO U MAacCOBOI'O YMCEN U 3HEPrHMH B SJEPHBIX PEAKLMIX, 3aKOH
pPaAMOaKTUBHOTO pacmaua);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl U SABICHUS, UCIOJb3Ys BEJIMYMHBIL:
HaMpsHKEHHOCTD 3JIEKTPUYECKOT0 MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUMAJIOB, DJICKTPOJBWXKYILAs CUJA, HMHIYKIUSA
MAarHuTHOTO IOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTUBHOCTb,
ANEKTPOJABUKYINAS CUJIa CAMOWMHIYKUMHU, DHEPrUsi MarHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI HMIYJbC, IOJHAs JHEPrus,
DHEPTUs TIOKOSI CBOOOJHOW 4YaCTHUIBI, DHEPTUsi M UMITYyJIbC (OTOHA,
MacCcOBO€ YHCIIO U 3apsAJl Allpa, SHEPTHSI CBA3U S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3UYECKUX  SIBJICHUIA:
ANEKTPOMArHUTHAsI MHIYKUHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIns
BOJH, Judpakius, JTUCHEPCHUs, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
dboroanekTpudeckuii 3ddext (dhororddexrt), ampda- u Oera-pacrajbl
a5ep, raMMma-usiydeHue saep, (pU3MyecKkue MNPHUHLMIBI CHEKTPATbHOTO
aHanu3a u paboThl Ja3epa;

ONpENENATh HAMpaBICHUE HHAYKIUA MArHUTHOTO TMOJI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300paKeHUE, CO3aBaEMOE MJIOCKUM 3€PKaIOM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €r0 XapaKTEPUCTHUKHU;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBl I aHanu3a U OOBACHEHHS  (PU3MYECKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CHUCTEMaX, B MEXKIaJaKTUUYECKOU
cpeje; ABUKEHUSI HEOECHBIX T, IBOJIIOIUU 3BE3/] U BeeneHHoi;
IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYUH C
HCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU HOTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThbl IOJIYYEHHON 3aBUCHMOCTH



bu3nYecKuX BEIMYMH B BHAEC TpadukoB ¢ yYETOM abOCOITIOTHBIX
MOTPENIHOCTe  W3MEpPEHWi, JelaTh  BBIBOABI MO  pe3yJibTaram
UCCIIeI0BaHNUS;

NPOBOJANTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOMTH OMBITHI IO TIPOBEPKE MPEIOKEHHON THITOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIH3UPOBAThH
MOJlyYE€HHBIE PE3yJIbTaThl U JeNlaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUEHUS HAYYHBIX aCTPOHOMHYECKHIX 3HAHUH;
coOJroAaTh MpaBuiia OE30MacHOrO TpyJa MPU MPOBEAECHUU UCCIIECIOBAHUI
B paMKax y4eOHOrO DJKCIIEpUMEHTa, TMpaKTHKymMa ©  ydeOHo-
UCCJIeIOBATENIbCKOM W TMPOEKTHOM JEATEIbHOCTH C HCIOIb30BaHUEM
U3MEPUTETBHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢u3nyeckoil MOJENbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3znyeckue MoJenH, OTBEYarolue TpeOOBaHUSM 3aJadyH, MPUMEHSThH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3MUECKHX TEOpHUil
OpU  WCIONB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pEeHICHHs  3ajad,
POBOANUTH PAcU€Thl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEHHBIX
pE3yNbTATOB;

pemaTh KadeCTBEHHBIC 3aJauyd, TPeOyIolIue NPUMEHEHHs] 3HAHWHA U3
pa3HBIX pa3JeNoB Kypca (PU3UKU, a TAaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTUYECKYIO
[ENOYKY pacCyKJIEHUI ¢ OTIOPOi Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBJICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
AESITETbHOCTH YeNIOBEKa, CBS3aHHOM ¢ (DM3MUECKUMHU MPOIECCaMH, C
MO3UINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABIECHUH O pallMOHAILHOM
MPUPOOTNOIB30BAHUN, & TAKXKE PAa3yMHOM HCIIOIB30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH U1 JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
0O0I1IeCTBA;

NPUMEHSTh pa3iudHble CrocoObl paboThl ¢ MHpOpMaLUe PU3NYECKOTrOo
COJIEp)KaHUSI C MHCHOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIOHHBIC
TEXHOJOTMM Ui TIOWCKA, NepepadOTKU U TNPEAbsBICHUA Y4YEOHOH H
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHQOpMAIMI0 W  OLEHUBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpPMALIUK;

MPOSIBIISATD OpraHu3allMOHHBIE u MO3HABATEIbHbIE yMEHUs
CaMOCTOSITENILHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBITTOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C HCIOIHEHUEM pa3jIu4HbIX COLMAIbHBIX pOJEH,
IUIAaHUPOBATH PA0OTy IPYyNIbl, PALIMOHAIBLHO PACIPEAETATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKJIOTO U3
YYaCTHUKOB I'PYMIIBI B pEHIEHHE pacCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuied npodeccuoHanbHOU AESITENbHOCTH TI0
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO TTPOQUIIS.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Konrpoiabnsie | IIpakTHyecku
n/n NPOrpamMMmsbl Bcero o0Opa3oBaTe/IbHbIE
padoThI e padoThbl pecypest
Pasnea 1. HAYUHBIA METO/I IIO3HAHUS ITPUPOIbI
1.1 Hay4nslii MeTO/ IO3HAHUS IPUPOLBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
Konnexmus IIOP
2.1 Kunematuka 10 1 http://school
Konnexous LIOP
22 Aunamuka 10 http://school
Konnexkmusa IIOP
23 Craruka TBEpIOro Tena 5 1 http://school
Konnexmus 1LIOP
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 http://school
Hroro no pazgeny 35
Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJNHAMUKA
Konnexmus LIOP
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 http://school




Konnexmus 1LIOP

3.2 Tepmoannamuka. TennoBbie MalIuHEL 20 http://school
13 ArperatHble cocTosiHUS BelecTBa. dazoBble 14 Konnexuws LOP
. IepexoTBI http://school
Hroro no pazgeny 49
Paznen 4. JIEKTPOJAUHAMUKA
Konnexmusa [IOP
4.1 DJEKTPUUYECKOE T10J1E 24 http://school
Konnexous LIOP
4.2 IToCTOSIHHBIN 2EKTPUUECKUNA TOK 24 http://school
Konnexmusa LIOP
4.3 ToKM B pa3nu4HbIX cperax 6 http://school
Hroro no pazneny 54
Paznen 5. PU3HUYECKHUIN MPAKTUKYM
5.1 PuU3HYECKUI IPAKTUKYM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Kontpoubnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarnuTHoOE 1osue 14 Komnexuus LIOP
1.2 DneKTpoMarHuTHasi UHAYKIUS 13 1 Konnekuus LIOP
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanudeckue KojieOaHus 10 Komnexmps IIOP
2.2 DJeKTpOMarHuTHbIE KoJIeOaHus 15 Komrexuus LIOP
73 MexaHn4ecKne 1 AIEKTPOMArHUTHBIE 10 1 Komnekuust LHOP
' BOJIHBI
24 Onrtuka 25 1 Komnexmms LIOP
Hroro no pazneny 60
Paznea 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 Ocnossl CTO 5 1
Hroro no pasneny 5
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyisipHO-BOJIHOBOM 1yainu3m 15 Komneknus [HOP




4.2 dusuka atoma 5 Komnexnus IJOP
43 ®du3nKa aTOMHOTIO SApa U 3JIEMEHTAPHBIX 5 Komnekuus LIOP
' YaCTHUI
Hroro no pasneny 25

Paznea S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DNeMEeHThl aCTPOHOMUU U acTPOPU3UKU 12
Hroro no paszgeny 12
Paznen 6. PU3HUYECKHAN ITPAKTUKYM
6.1 Du3NYECKU IPAKTUKYM 16 16
Hroro no pazneny 16
Paszpen 7. OBOBIIAIOILIEE IIOBTOPEHHUE
CucremaTtu3zanus 1 060011eHNE
71 IPEIMETHOTO COJIEP>KaHUS U OTIbITa 15
' JEeSTEIbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 xmaccon
Hroro no pazgeny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 170 16




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka KoHTpoJIBHBI IIpakTUyeckune
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
e padoThbI padoThI pecypest
o o Komnexuus LIOP
n3MKa — PyHIaMeHTalbHAs HayKa O
1 i Y 1 04.09.202
IPUPOJIE 3
DKCIEpUMEHT U TEOPHS B MPOILIECCE Konnekiusa LIOP
2 Mmo3HaHus pupoabl. Habmonenne u 1 05.09.202
AKCIIEPUMEHT B (hU3HKE 3
Konnexkmusa LIOP
3 Crioco6b1 u3MepeHust pU3NIECKUX BETUIUH 1 05.09.202
3
AOCOIIIOTHAS U OTHOCHTEIIbHAS Konnexkmus LIOP
4 MOTPEIIHOCTH U3MEPEHUN (PUINIECKUX 1 06.09.202
BEJINYUH 3
MonenupoBanue B pusuke. Poias u mecto Komnekmusa [IOP
W3HUKH B (DOPMUPOBAHUHU COBPEMEHHOM
5 (usikit B GopMitp P . 1 11.09.202
Hay4YHOU KapTHUHBI MUPA, B PAKTHYECKOM 3
JIeATEeIbHOCTH JIFOACH
Hayunplii MeTO TO3HAHUS U METOIBI Komnexuus LOP
6 Y A o 1 04.09.202
UCCIeIOBaHMs PU3NICCKUX SIBICHUI 3
7 Mexannueckoe asmxkenune. Cucrema 1 Konnexmusa LIOP
orcueTa. OTHOCUTEIBHOCTh MEXaHUYECKOTO 11.09.202




JBHXKXCHUS. HpHMaﬂ n 06paTHa;1 3aJa4un

3
MEXaHHUKHU
Pannyc-BekTop MaTepHaIbHON TOYKH, €T0
MIPOEKIIMU Ha OCcU KoopAuHAT. Tpaekropus.
8 PoCi P Pacicrop 12.09.202
[Tepememenue. CkopocTs. X nmpoeknuu Ha 3
OCH KOOpJHMHAT
PaBHOMEpHOE NPAMOJIMHENTHOE ABUKECHHUE. Kommekmus LIOP
9 ['paduueckoe onucanue paBHOMEPHOTO 12.09.202
MIPSIMOJIMHEHHOTO JIBHKCHHS 3
CrnosxeHue nepemMenieHnii 1 CKopocTen Komnetups TOP
JIO’KEHUE TICPEMEIICHUN U CK TEeH.
10 pevett P 13.09.202
Penrenne 3anau 3
HepaBnomepHoe nuxenne. MrooBeHHas Komnexuus LIOP
11 CKOpoCTh. Yckopenue. [Ipsamonuneitnoe 18.09.202
JIBIDKEHUE C TTIOCTOSTHHBIM YCKOPEHUEM 3
Tpad N Komnexuus LIOP
auyeckoe onrcaHue MPsIMOJIMHEHHOTO
12 P P 18.09.202
JIBUKEHHUSI C MOCTOSIHHBIM YCKOPEHUEM 3
CBobOoHOE TazieHre. Y CKOpeHue Konnexmusa LIOP
cBOOOIHOTO Ma/ieHus. 3aBUCUMOCTb
13 ! 19.09.202
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT 3
BpPEMEHH U UX rpaduku
BIDKEHHE TeJa, OPOIIEHHOTO TIOJT YTJIOM K
14 A p y 19.09.202 Konnexmusa LIOP
TOPU30HTY 3
15 KpuBonuneiinoe aBuxeHue. JBrmkeHue mno
OKPY>KHOCTH. YTJIOBas U JIUHEHHAS 20.09.202
ckopocTts. [lepuona u yacrora. 3




LleHTpOCTPEMUTETHHOE | MTOJTHOE
YCKOpECHHE

Konrponbnas pabora no reme

16 " " 25.09.202
Kunematuka 3
Ilepsbiit 3akoH Hprorona. MuepuuanbHabie
éra. I1
17 CHCTEMBT OTCHCTA. 1P 25.09.202 Konnexkmus LIOP
OTHOCUTENBLHOCTH I anunies. 3
HeunepuunanbHble cCTEMBI OTCUETA
K OP
Cuna. PaBHOz€MCTBYIOIIAs crita. Bropoit onexist 11
18 26.09.202
3akoH HeroTona. Macca 3
Bzaumopeiicteue Ten. TpeTwnit 3aKoH Komneras [TOP
19 g *P 26.09.202
HrroTona
3
ITpunnun cynepno3unum cuil. Pemenne Konnexas HHOP
20 PUHIHI Cyneprosut ' 27.09.202
3a/1a4 Ha MpUMEHEeHHE 3aKk0HOB HbproTOHa 3
3aKOH BCEMUPHOTO TATOTEHUS. Konnexkmusa LIOP
21 DKBHUBAJIEHTHOCTh TPABUTAIIMOHHON U 02.10.202
MHEPTHOU Macchl 3
Cuia TSKECTH U YCKOPEHHE CBOOOIHOTO Komnexms LTOP
22 YEROP A 02.10.202
maaeHus
3
JIBrm>keHre HeOECHBIX TE U UX Konnexkmusa LIOP
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 03.10.202
KOCMHUEecKasi CKOpocTh. 3akoHbl Keruepa 3
24 Cuia ynpyroctu. 3akoH I'yka. Bec tena Konnekusa LIOP




03.10.202
3

Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. Konnexuus [IOP
25 JBr>KeHUE B )KUIKOCTH U ra3e C y4€TOM 04.10.202
CHUJIBI COTIPOTUBIICHUS CPEIBI 3
Komnekmus LIOP
26 JaBnenue. I'ugpocraruueckoe JaBiaeHUE. 09.10.202
Cuna Apxumena 3 o
AbGcomotHO TBepaoe Teno. [locTynatensHoe Komnexuus HOP
27 P ooy 09.10.202
Y BpaulaTelbHOE JBUKEHUE TBEPJOTO Tella 3
MomeHT ¢ OTHOCHUTEJIBHO OC Komexups LIOP
MEHT CHJIBI OTHOCUTEIIBHO OCH
28 10.10.202
BpaieHus. [1neyo cubl 3
CroxeHne cui, MPUJIOKEHHBIX K TBEPIAOMY Komnekmusa [IOP
teny. LleHTp TsxecTu Tena. Y cenoBus
29 y. Herrtp 10.10.202
paBHOBECHsI TBEPIOTO Tena. Buasl 3
paBHOBECHS
Komnekmus LIOP
30 Penrenne 3anau 11.10.202
3
Komnexuus LIOP
31 Kontponbhas pabota mo Teme "Jlunamuka. 16.10.202 et 11
Craruka TBepaoro rena" 3 o
HMMiynec MaTeprabHONM TOUYKHU, CUCTEMBI Komnexkuus LIOP
MarepuaibHbIX Touek. LleHTp Macc cucreMbl
32 P Henp 16.10.202
MarepuaibHbIX ToueK. Teopema o 3

JABWIKCHUHN LCHTPA MacC




I/IMHy.TIBC CHUJIbI 1 UIBMCHCHHUEC UMITYJIbCa

Konnexkmus LIOP

33 Tesa. 3aKOH COXPaHEHHS UMITYJIbCA. 17.10.202
PeakTuBHOE ABIKEHUE 3
MOMEHT UMITyJIbCa MAaTEPHATBHOM TOYKH. Komnekmusa [IOP
34 [IpencraBnenue 0 COXpaHEHUM MOMEHTA 17.10.202
UMITYJIbCA B IIEHTPAIBHBIX MOJIAX 3
Kommekmus LIOP
35 Pemenue 3anau 18.10.202
3
Pabora cuitbl Ha MaJToM ¥ Ha KOHEYHOM Konnexkmus LIOP
16 nepemenieHuu. ['padpuueckoe 3.10.202
npecTaBieHue padboTsl CHIIbl. MOIIHOCTD 3
CHUJIBI
Kunernueckas sneprus. Teopema 06 Komnekmusa LHOP
37 M3MEHEHUN KHHETHYECKOW SHEPTHU 23.10.202
MaTepHaIbHON TOUKHU 3
[ToTeHunanbHbIE U HETIOTEHIMAIBHBIE CUJIBL.
38 [TorenunanbHast sueprus. Bropas 24.10.202
KOCMHUYECKasi CKOPOCTh 3
Tperbsa kocMuueckasi ckopocTb. CBsi3b Komnexuus LIOP
paboThI HEMOTEHIIMATIBHBIX CHII C
39 U3MEHEHUEM MEXaHUYECKON SHEPTUU 24.10.202
CUCTEMBI TeJl. 3aKOH COXpaHEHUs 3
MEXaHUYECKON YHEPTUU
Yrpyrue u HeyIrpyrue CTOJIKHOBEHHUS. Komnexuus LIOP
40 VYpaBHenue beprynu 11t uaeanbHON 25.10.202
HKUJKOCTH 3
41 KonTponbHas paboTa mo Teme "3aKOHBI Konnexuus LIOP




COXpaHEHUs B MexaHUKe"

06.11.202
3

PasButne npeacraBieHuit 0 mpupoae Komnexuus LIOP
42 teroTel. OcHOBHBIE nosoxeHuss MKT. 06.11.202
Huddysusa. bpoyHoBCcKoe NBUKEHHE 3
Ctpoenue razo00pa3HbIX, KUIKUX U Komnexuus LOP
43 TBEPABIX TEJ. XapaKTep ABUKEHUS U 07.11.202
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA 3
Macca u pazMepbl MOJIEKYJI (aTOMOB). Konnexkuus LHOP
44 KommuectBo BemectBa. [locTosiHHAs 07.11.202
ABoraapo 3
Konnexmusa LIOP
Temmnepatypa. TeroBoe paBHOBECHE.
45 08.11.202
[IIkana Ienbcus 3
Kommekmus LIOP
46 Pemenue 3amau 13.11.202
3
Konnexkmus LIOP
47 WneanbHblii ra3. ['a30BbIe 3aKOHBI 13.11.202
3
43 YpaBaenue MenaeneeBa-Knanelpona. 14.11.202
Penrenne 3anau 3
Kommekmus LIOP
49 AbGcomoTHas TeMiieparypa. 3aKoH 14.11.202
JlanpToHa 3
50 N3omnporneccsl B HI€aIbHOM Iase C Komnexkuus LIOP
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 15.11.202




I'padpuaeckoe npencraBnenne Komnexuust HOP
51 P PR 20.11.202
M30MPOIECCOB: U30TEPMa, U30X0pa, n300apa 3
Konnexkmus LIOP
52 OcnoBHoe ypaBHuenne MKT 20.11.202
3
Konnexuus LIOP
53 Pemenue 3anau 21.11.202
3
CBs13b a0COIOTHOM TEMIIEPATYPHI Komnexuus LIOP
54 TepMoz[HHaMqueCKoﬁ CIiI,CTeMBI Co cpeHen 21.11.202
KHHETUYICCKOW dHEPTUEH MOCTYMAaTeILHOTO 3
TEIJIOBOTO JBHKEHUS €€ YacTHI]
55 O06001IeHre 1 cucTeMaTh3alus 3HaH!Ui 110 29.11.202
teme "OcHoBbl MKT" 3
56 Konrponbnas padora o teme "OCHOBBI 27 11.202
MKT"
3
TepMmoanHaMuyeckasi cucTeMa. 3aJlaHue Komnexkuus LIOP
BHEIIHUX ycsioBui it T/ cucreMsl.
57 BHemHaue u BHyTpeHHUE TTapaMeTpBhI. 27 11.202
ITapamerpsl T/l cucTemsl Kak CpeiHHE 3
3HAYCHUS BEJIIMYMH, OTIMCHIBAIONINX € Ha
MUKPOCKOITMYECKOM YPOBHE
58 Hynesoe Hauano TepMOAMHAMUKH. Konnexkuus LHOP
Camornpon3BosbHas penakcaius T] 28.11.202




CHUCTCMBI K TCIIJIOBOMY PAaBHOBCCHUIO

Monenp uaeanbHOro ra3a B Komnekmusa [IOP
59 TEPMOJAMHAMUKE. Y CJIOBUS IPUMEHUMOCTH 28.11.202
3TOU MOJIEIU 3
Komnekmus LIOP
VYpaBaenue Menaeneera-Knanelipona u
60 P ! Hanerp 29.11.202
BBIPA)KEHHE Il BHYTPEHHEHN SHEPrUu 3
BeIpaxxeHue 11 BHyTpEHHEN SHEPTUn Komnexnus LIOP
OJIHOATOMHOTO MJI€AJIbHOTO Ta3a.
61 " 8 04.12.202
KBazucrarnueckue u HeCTaTU4ECKUE 3
MPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMHUKE. Komnekmusa [IOP
62 Brruucnenune paboTsl 1o rpaduky mnporecca 04.12.202
Ha pV-nuarpamme 3
Tennonepenaya kak crmocod U3MEHEHUs Komnexnus LIOP
63 BHyTpeHHel sHepruu T/l cuctemsl 6e3 05.12.202
COBEpIICHUS PabOThI 3
Komnexuus LIOP
64 KonBek1ius, TeraonpoBOgHOCTb, U3ITyUCHUE 05.12.202
3
KomnaectBo TemnoTel. TemioéMKoCTh Tena. Kommekmus LIOP
VY nenbHas ¥ MOJIIpHAs TEIIIOEMKOCTH
65 A P 06.12.202
BEIIECTBA. Y IeIbHAs TEIUIOTA CTOPaHUs 3
TOIUIMBA
Pacuér xonuuecTBa TEMIOTHI IpU Komnexuust HOP
66 P 11.12.202
Terjonepeaye 3
67 [TonsiTue 06 amuabaTHOM MpoIEecce. Konnexkmusa LIOP




[TepBblii 3aKOH TEPMOIMHAMUKHU

11.12.202
3

KonnuecTBo TemnoTel U paboTa Kak Mephl Komnexuus LIOP
68 W3MEHEHMS1 BHYTpeHHeH sHepruun TJ] 12.12.202
CUCTEMBI 3
BTopoii 3aKk0H TepMOJMHAMUKH IS Komnexuus LOP
69 PaBHOBECHBIX U HEPABHOBECHBIX MIPOLIECCOB. 12.12.202
HeobpatumocTs MpUpOIHBIX MTPOILIECCOB 3
. Komnexmus LIOP
[TpuHIIUTIBI TEWCTBUS TETUIOBBIX MAIIIHH.
70 13.12.202
KT/
3
Konnexkmus LIOP
71 Maxkcumanbroe 3aaduerane KITJI. I{uxn 18.12.202
Kapno
3
Konnexkmus LIOP
72 Pemenue 3amau 18.12.202
3
DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS Kommekmus LIOP
73 TEIUIOBBIX ABHrareinei. TemnoBoe 19.12.202
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 3
Komnexmus LIOP
74 Pemenue 3amau 19.12.202
3
O06o001IeHne U cCucTeMaTU3alus 3HaHUN 110 Konnexuus [IOP
75 teme "Tepmonunamuka. TenaoBbie 20.12.202
MaIIuHbI" 3
76 Konrponbnas padora no reme
"TepmoauHamuka. TerioBble MalIuHbl" 25.12.202




[TapooGpa3oBanue U KOHIEHCAIIUS. Komnekmusa [IOP
77 Ucnapenue u kunenue. Y aenbHas TEIUIOTa 25.12.202
napooOpa3oBaHus 3
Haceliennbie 1 HEHACHIIIEHHBIE TTAPHI. Komnekmus LIOP
KauecTtBeHHast 3aBUCUMOCTH TUIOTHOCTH U
JTaBJICHUSI HACBIILIEHHOTO 1apa OT
78 TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 26.12.202
00BEMa HACHIIICHHOTO Mapa. 3aBUCUMOCTh 3
TEeMIIepaTypbl KUIIEHHS OT JaBJICHUS B
KHUJIKOCTU
79 BraxxnocTs Bo3ayxa. AGCOMOTHAS 1 26.12.202 Konexupa TIOP
OTHOCHUTEIbHAS BIAKHOCTb 3
Konnexkmusa LIOP
80 Pemntenue 3amau 27.12.202
3
TBépnoe teno. Kpucramnmueckue u Konnexuus LIOP
81 amopdHbIe Tena. AHU30TPOIHS CBOKCTB 09.01.202
KPHUCTAJUIOB 4
Konnexmusa LIOP
2 [1naBnenue u Kkpucramuzanus. Y geibHast 09.01.202
TerioTa masiieHus. CyOmumanus 4
Hedopmaruu TBEpaOTO Tena. PacTskeHue u Konnexuus LIOP
83 cxarue. Casur. Moayne FOnra. [Ipenen 10.01.202
ynpyrux aedopmariuii 4
84 TennoBoe pacIMPEHUE KUIKOCTEN U Komnexkuus LIOP
TBEPABIX Te1. AHFAPMOHM3M TEIIOBBIX 15.01.202




K01e0aHNil YacTUI] BEIECTBA 4
[IpeobpazoBanue 3Hepruu B (ha30BBIX Komnexuust HOP
85 peobp P 15.01.202
nepexoax 4
Konnexkmus LIOP
86 VYpaBHEHHE TEIUIOBOTO OamaHca 16.01.202
4
Konnexuus LIOP
87 Pemenune 3amau 16.01.202
4
IToBepxHOCTHOE HaTsKeHUe. Kannuisipasle Komnexuus LIOP
siBlIeHMs. JlaBiIeHHE 10 UCKPUBICHHON
88 A Al MCKP 17.01.202
MMOBEPXHOCTHIO JXHUIKOCTH. Dopmyna 4
Jlamaca
O06001IeHre 1 cucTeMaTh3alusa 3HaHUi 110 Komnekmus LIOP
89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. 22.01.202
®da3oBsie Iepexo bl 4
KonrponsHas padora mo teme "Arperatusie
90 P P tperaTHbI 22.01.202
cocTosiHUs BemecTBa. Da3oBbie MEPexoIbl 4
DJIeKTpU3aIus T U €€ MPOSBICHUS. Komnekmusa [IOP
OnexkTpuueckuil 3apan. /[Ba Buga
91 P pa. /sa iz 23.01.202
ANEKTPUUECKUX 3apsaoB. [I[poBoaHMKH, 4
TURIIEKTPUKU U TIOTYTIPOBOTHUKU
DJeMeHTapHBIN JIEKTPUUECKUH 3aps Komzexms LOP
92 P P DA 23.01.202
3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa 4
93 B3anmoneiictBue 3apsaioB. Toueunbie Konnexkmus LIOP




3apsiabl. 3akoH Kynona

24.01.202
4

Kommekmus LIOP
94 Penrenue 3amau 29.01.202
4
Dnektpuyeckoe noise. Ero aeiictBue Ha Komexuus LOP
95 P e 29.01.202
ANEKTPUUECKUE 3aPSI/IbI 4
Hanpsk€HHOCTD 37IEKTPUYECKOTO MOJIA. Konnexuus LIOP
[Tpo6ubrIit 3apsa. JInanm HANIPSHKEHHOCTH
9 P b P 30.01.202
ANEKTPUUECKOTo noJist. OHOPOAHOE 4
ANEKTPUUECKOE MOJIe
[ToTeHIManbHOCTh 3JIEKTPOCTATHYECKOTO Komnexuus LIOP
97 nosist. Pa3HOCTh MOTEHLIMATIOB U 30.01.202
HaIpsKEHUE 4
[ToreHmanbHas 3Heprus 3apsa B Konnexkuus LHOP
98 anekTpocraruueckoM mnose. [lorennnan 31.01.202
AIEKTPOCTATUYECKOTO OIS 4
CBs13p HaNPSHYKEHHOCTH TOJISL M PA3HOCTH Komnexkuus LIOP
99 MOTEHIIMAJIOB IJI 3JIEKTPOCTAaTUYECKOTO 05.02.202
oJIs 4
[TpuHIMI CyNepIIO3UIIUH STEKTPHUUECKUX Komnexuus HLOP
100 DU CYHEPHOSHH P 05.02.202
noJieu
4
Konnexmusa LIOP
101 Pemenue 3amau 06.02.202
4
102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO Komnexnus LIOP




3apsiKEHHOMN cdepbl

06.02.202
4

[Toe paBHOMEPHO 3apsHKEHHOTO 0 00BEMY Konnexuus [IOP
103 mapa. [Tone paBHOMEpHO 3apsHKEHHON 07.02.202
OECKOHEYHOM TIIIOCKOCTH 4
[TpoBOAHMKY B 3JIEKTPOCTATUIECKOM TOJIE Komneruns HOP
104 PoBOA P ' 12.02.202
VYcnoBue paBHOBECHS 3apsI0B 4
JIMdIeKTpUKY U OTYTIPOBOAHHUKY B Komnexuus HOP
105 P YIPOROA 12.02.202
AIIEKTPOCTATUYECKOM II0JIC 4
Konpnencarop. D1eKTpoEMKOCTh Komnexkuus LHOP
106 KOHJIEHCATOPA. DIIEKTPOEMKOCTD IIIOCKOTO 13.02.202
KOHJIEHCaTopa 4
Konnexkmus LIOP
107 [TapamiensHOE COeIMHEHNE KOHJIEHCATOPOB 13.02.202
4
[TocnenoBarebHOE COCTUHEHUE Konneruns HOP
108 8 A 14.02.202
KOH/ICHCAaTOPOB 4
Konnexkmusa LIOP
109 OHeprus 3apsHKEHHOT0 KOHIEHCAaTopa 19.02.202
4
Konnexmusa LIOP
110 Pemenue 3anau 19.02.202
4
111 JIBM>KeHHE 3apsKEHHON 4acTHUIBI B Komnexkuus LIOP
OJTHOPOJHOM 3JIEKTPUUECKOM TTOJIe 20.02.202




Konnexkmusa LIOP
112 Pemenne 3amau 20.02.202
4
113 0606'I'J_IeHI/Ie u CI/ICTeMaTI/ISa{_'H/ISI 3HaHUU 1O 21.02.202
TeMe "DIIEeKTpUIECKOE T0JIe 4
114 {(OHTpOJ'II)HaH pabora r'1'0 TeMe 26.02.202
DIIEKTPUYECKOE MOJIe 4
Cuna Toka. [locTossHHBIN TOK. Y CIIOBHS Komnexuus LIOP
115 CYIIECTBOBAHUS MOCTOSHHOTO 26.02.202
JJIEKTPUYECKOT'0 TOKA 4
Komnexuus LIOP
116 Uctounuku toka. Hanpsoxkenne u 3/1C 27.02.202
4
3akoH OMa i yyacTKa Lenu Komexups LOP
117 oy HeTmH. 27.02.202
DIIEKTPUUECKOE COITPOTUBIICHHE 4
3aBUCHUMOCTb CONPOTUBIIEHUSI OAHOPOIHOTO Komnexmust IIOP
118 IIPOBOJIHUKA OT €r0 JUIMHBI U MIJIOIAIN 28.02.202
MOIIEPEYHOI0 CEUCHUS 4
VY nenpbHOE CONMPOTUBIICHHUE BEIIECTBA Komneruns HOP
119 ! P HeeTRa. 04.03.202
Pemenue 3anau 4
[TocnenoBarensHOE, MapaIeIbHOE Konneruns OP
120 8 > 11ap ’ 04.03.202

CMCIIaHHOC COCIMHCHUC ITPOBOJHUKOB

4




Pacué€t pa3BeTBIEHHBIX JIEKTPUUECKUX

Konnexkmus LIOP

121 05.03.202
nenei. [Ipasuna Kupxroga 4
Konnexmusa LIOP
122 Pentenne 3amau 05.03.202
4
Pabora snekTprdeckoro Toka. 3aKoH Komexuus LHOP
123 P ' 06.03.202
Jxoyns —Jlenna 4
Konnexkmusa LIOP
124 Pemenue 3amau 11.03.202
4
125 MoUIHOCTh AAEKTPUUECKOro TOKa. TeroBas 11.03.202
MOIIIHOCTD, BBIJIENIsIEMasi Ha PE3UCTOPe 4
Kommekrus LIOP
126 Pewmenue 3amau 12.03.202
4
Konnexmusa LIOP
127 OJ1C u BHYTpEHHEE CONPOTUBIIEHNE 12.03.202
HMCTOYHHKA TOKA 4
N N Komnexuus LOP
128 3akon Oma ,Z[J'Iil MOJTHOM (3aMKHYTOM) 13.03.202
ANEKTPUUECKON e 4
Konnexkmus LIOP
129 Pemenue 3amau 18.03.202
4
130 MomHoCTh HICTOYHUKA TOKA Konnexmusa LIOP




18.03.202
4

Kommekmus LIOP
131 KopoTtkoe 3ambikaHue 19.03.202
4
Konnexmusa LIOP
132 KonzaeHncarop B 1ienu NoCTOSIHHOIO TOKa 19.03.202
4
Konnexmusa LIOP
133 Penrtenne 3anau 20.03.202
4
Pemenue 3amgaud no treme "IlocTostHHBIN Komnexuus HOP
134 AanmoT 03.04.202
AIIEKTPUIECKUI TOK 4
Pemenue 3anau o reme "[locTostHHBIIM Komexups LOP
135 AatmeT 08.04.202
ANEKTPUUECKUHN TOK 4
Pemenue 3amgau no treme "IlocTostHHBII Konexupa LIOP
136 Ao 08.04.202
AIIEKTPUUECKUI TOK 4
O06o001IeH e U cucTeMaTH3alus 3HaHUuH 110 Komnexuus HOP
137 . ' HT SHATHH T 09.04.202
Teme "[IoCTOSIHHBIN PIEKTPUYECKUN TOK 4
Kontposnbhas pabota no teme Komneruns HOP
138 OHTPOIBHAT P S 09.04.202
[TocTOSTHHBIN SEKTPUIECKUIA TOK 4
139 DnekTpuyecKasi IpOBOJUMOCTh Pa3IMUHbIX Konnexuus [IOP
BEIIECTB. DJICKTPUUYECKUIN TOK B METaJLIaxX. 10.04.202




CBepXnpoBOIUMOCTh 4
DJIEKTPUYECKUI TOK B pacTBOpax U Komnekmusa [IOP
140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes 15.04.202
JITS DJIEKTPOJIN3a 4
Komnekmus LIOP
141 DnexkTpuueckuil Tok B razax. [lnazma 15.04.202
4
DNEeKTpUYECKUil TOK B Bakyyme. BakyymHbie Komnetuunst LLOP
142 P yYME. BAYY 16.04.202
pUOOPEI
4
Konnexmusa LIOP
143 DJEKTPUUYECKUI TOK B ITOTYIIPOBOAHMKAX 16.04.202
4
Komnexuus LIOP
144 [TomynipoBOTHUKOBBIE IPUOOPHI 17.04.202
4
DU3NYECKUN IPAKTUKYM I10 TEME
"M3MepeHue CUiibl TOKA U HANPSHKEHUS B
LIENY MIOCTOSIHHOTO TOKa IIPU MIOMOILU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX
145 X H LGP P ’ 22.04.202
npr6opoB" uiK "3HAKOMCTBO ¢ IUPPOBOH 4
naboparopueii o pusuke. [Ipumepsl
U3MepeHus PU3NIECKUX BEITUYUH TIPH
MOMOILIA KOMIIBIOTEPHBIX AATYUKOB"
DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKECHMUSI C
146 Y P PHOTO AR 22.04.202
LENbIO OTpeIe]IeHHs] MTHOBEHHOMN 4

ckopoctu"”




147

DOHU3NUECKUM MTPAKTUKYM MO TEME
"HU3mepenue yCKOpeHus Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKCHUH 110 HAKJIOHHOM IIJIOCKOCTH'" WMIIH
"UccnenoBanue 3aBUCUMOCTH IyTH OT
BPEMEHH TIPU PAaBHOYCKOPEHHOM
IBHKeHUN"

23.04.202
4

148

DOU3NYECKUM MTPAKTUKYM MO TEME
"N3mepeHune yCcKopeHust CBOOOHOTO
nageHus" win "M3yueHnue ABUKEHUS Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

23.04.202
4

149

@uU3nYECKUl MPAKTUKYM 110 TEME
"N3y4yeHune IBM>KEHUSA TeJla 10 OKPYKHOCTH
C TOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO" HIIH
"UccnenoBanue 3aBUCUMOCTH IeprUoaa
oOpallieHus: KOHUYEeCKOTr0 MasiTHUKA OT €ro
napameTpoB"

24.04.202
4

150

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI ITPU
JBUKEHUH OpyCKa M0 HaKJIOHHON
miockocTh" niy "IIpoBepka runoTessl o
HE3aBHCUMOCTH BpEMEHU JIBIKEHUS OpycKa
M0 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTositHue OT ero Macchl"

29.04.202
4

151

OU3NYECKUI TPAKTUKYM T10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YOPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
pe3nHOBOM 00pa3slie, OT X Aedopmanun’
win "V3ydeHue ABMKEHUs CUCTEMBI Tell,

29.04.202
4




CBSI3aHHBIX HUTBIO, ICPEKHUHYTOM Yepes
JIErKuii OJ10K"

152

@uU3HYECKUI IPAKTUKYM II0 TEME
"Uzmepenue kodddumrieHTa TpeHus mno
BEJIMUMHE YTIIOBOTO KO3 PUIeHTa
3aBucuMocTtd FTp(N)" mim "UccnenoBanue
JBUKEHHS OpyCKa 10 HAKJIOHHOU
TUIOCKOCTH € MIEPEMEHHBIM K03 PHIIieHTOoM
Tpenus" win "M3ydyeHue qBHKEHUs rpy3a
Ha Bajly ¢ TpeHueM"

30.04.202
4

153

OU3NYECKUI TPAKTUKYM T10 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPJOTO TEJA, UMEIOIIEr0 OCh BpaleHus"
iy "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENIA, UMEIOIIETO
IJI0LAb OTOPHI"

30.04.202
4

154

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue umiyibca Tena mno
TOpMO3HOMY nyTH" uiu "M3mepeHue cuiibl
TATH, CKOPOCTU MOJCIIH IEKTPOMOOHIIS U
MOITHOCTH cuJibl TATK" WK "CpaBHEHUE
M3MEHEHUs UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "MccnenoBanre cCOXpaHeHUs
HMMITyJIbCa MPHU YIIPYroM B3auMoJericTBUn"
nin "M3mMepeHne KUHEeTUYECKON SHEPTUn
TeJa Mo TOPMO3HOMY IyTH"

06.05.202
4

155

@uU3nYECKU MPAKTUKYM II0 TEME
"M3y4eHne n30TEpMHUYECKOTO Mpolecca

06.05.202




(pekoMeHI0BaHO HCTIONIb30BaHKUE HU(POBOM
nabopatopun)" win "M3ydeHne n30X0pHOTO
npouecca" win "HM3ydenue nz06apHoro
nponecca” unu "l[IpoBepka ypaBHeHU
cOCTOSIHUS"

156

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue y1eapHOM TEIIOEMKOCTH' WIH
"UccnenoBanue mpoliecca OCThIBAaHHUS
Benrectsa" wiu "Mccnenosanue
aanabaTtHoro mpouecca” uin "Mzydenue
B3aUMOCBSI3H YHEPTUU MEKMOJICKYJIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYpPbl KUIICHUS
JKugkocten"

07.05.202
4

157

PuU3nYECKUl MPAKTUKYM 10 TEME
"M3y4yeHne 3aKkOHOMEPHOCTEH UCTIapeHust
wuakocteil" wim "M3Mepenne ynenbHou
TEIJIOTHI IU1aBieHus baa" unn "N3yuenue
CBOMCTB HACHIIIEHHBIX NTAPOB'" WU
"3mepeHune abCOIIOTHOM BIaXKHOCTH
BO3/lyXa M OIlEeHKa MacChl MapoB B
nomernienun". M3mepenue kordpduimenta
MOBEPXHOCTHOTO HATSHKEHUS

07.05.202
4

158

OU3NYECKUI TPAKTUKYM T10 TEME
"HabmroeHue npeBpalieHus 3Hepruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTHUI0
u3nydeHus ceeroguona” unm "Mzydyenue
IPOTEKAaHUs TOKA B IIENH, COAEpIKaIlen
koHzAeHcarop" win "Pacnpenenenue
Pa3sHOCTH NMOTEHIMAJIOB (HANpPsHKEHUs) U

08.05.202
4




IMOCJIEI0BATENLHOM COEUHEHUN
KOHJIEHCAaTOPOB"

@uU3HYECKUI IPAKTUKYM II0 TEME
"UccaenqoBaHue CMENIAaHHOTO COSTUHEHUS
pesuctopoB" unu "V3mMepenue yaeabHOro

159 ; 13.05.202
COMPOTHUBJICHUS ITPOBOTHUKOB" MK 4
"HccenqoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsOKEHUS JUTsI JIAMIThl HaKaJTuBaHUs "

@uU3HYECKUl MPAKTUKYM II0 TEME
"HaGmronenue anexrponuza’ win
"M3mepenue 3apsiia OJHOBAICHTHOTO HOHA"

160 i "MccnemoBanue 3aBUCHMOCTH 13.05.202
COMPOTHUBJICHUSI TEPMOPE3UCTOPA OT 4
teMriepatypsl” uin "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Ar0aa"

PesepBHbIil ypok. O6001IeHHE 1

161 CHCTEeMaTH3alusI 3HaHUH 110 TEME 14.05.202
"KunemaTtuka" 4
PesepBHbIil ypok. O600111eHIE 1

162 CHCTEMATHU3allHs 3HAaHHUH 110 TEME 14.05.202
"lnramuka" 4
PesepBHbIii ypok. O600IIeHNHE 1

163 cucTeMaTu3anus 3HaHui 1o Teme "CraTuka 15.05.202
TBeporo Tena" 4
PesepBHbIit ypok. O6001ICHNE 1

164 cHUCTEMATH3alUs 3HAHUH 110 TeMe "3aKOHBI 20.05.202
COXPAHEHHUS B MEXaHUKe" 4

165 PezepsHblil ypok. O6001menue u




cucrTeMaTusanyd 3HaHuil o TeMe "OCHOBEI 20.05.202
MOJIEKYJIIPHOKUHETUYECKON Teopun" 4
PesepBHbIil ypok. O600111eHIE 1

166 cucTeMaTH3alys 3HaHUI IO TEME 1 21.05.202
"Tepmonuaamuka. TenaoBbie MaTuHbL" 4
PesepBHbIit ypok. O600IIeHNHE 1
CUCTEMAaTH3aIHs 3HAHHH 110 TeMe

167 " 1 21.05.202

ArperaTHbple COCTOSIHHSI BEIIECTBA. 4

da3oBbIe nIEpEXOabI"
PesepBHbIit ypok. O000IICHNE U

168 CUCTEMATHU3ALIMs 3HAHUN 110 TEME 1 22.05.202
"DnexTpuueckoe moie" 4
PesepBHbIit ypok. O600IIeHNE 1

169 CUCTEMaTHU3ALIMs 3HAHUN 110 TEME | 22.05.202
"IlocTOSIHHBIN MEKTpUYECKUH TOK" 4
PesepBHblii ypok. O6001IeHNE U

170 cucteMmaTusaius 3HaHui o teme "Toku B 1 24.05.202
pa3IN4YHBIX cpenax” 4

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

170

16




11 KIIACC

Konu4yecTBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KoHTpoJIbHBI IIpakTHyeckue
n/n Bcero U3YYeHHS o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypcsl
B3anmopaeincTBre NOCTOSIHHBIX MarHUTOB U Konnexuus LIOP
1 IIPOBOJTHUKOB C TOKOM. MarHuTHoe moze. 1 02.09.202
I'unore3a Amnepa 4
Bekrop marautHON nHAYKUUU. [IpuHnun Komnexkuus LIOP
2 CYNEpHO3ULIMHY MarHUTHBIX NoJied. JInHun 1 02.09.202
MarHUTHOM UHAYKIIUU 4
MarautHO€ noJie MPOBOJHUKA C TOKOM Konnetuus LOP
3 POBOA ' | 03.09.202
OmnsIT OpcTena 4
Kommekmus LIOP
4 Cuna AMriepa, e€ HanpaBJICHUE U MOJTYJIb 1 03.09.202
4
Konnexkmusa LIOP
5 Pewenue 3anau 1 04.09.202
4
K OopP
6 [Ipumenenue 3akoHa Amnepa. 1 09.09.202 onexis I
DNeKTpOUu3MepUTENbHbIE TPUOOPHI 4
Cuna Jlopenua, e€ HanpaBiIeHUE U MOJTYJIb. Komnexuus LIOP
7 JIBro>keHue 3apsHKeHHOM YacTHUIIbI B 1 09.09.202
OJIHOPO/IHOM MarHUTHOM I10JI€ 4
8 Pemenue 3agau 1 Komnexmus LIOP




10.09.202
4

Kommekmus LIOP
9 Pa6ota cunel Jlopenia 10.09.202
4
Konnexmusa LIOP
10 Pemenue 3amaq 11.09.202
4
Konnexmusa LIOP
1 MarsuTHOe 110JI€ B BEILIECTBE. 16.09.202
deppoMarHeTHKy, apa- U JuaMarHeTUKH 4 o
. Konnexkmusa LIOP
2 OcHoOBHBIE CBOICTBa (heppOMArHETUKOB. 16.09.202
[pumeHenue GpeppoOMarHeTHKOB 4 o
Konnexmusa LIOP
13 Pemenue 3agad mo reme "MarautHoe mose" 17.09.202
4
Kommekmus LIOP
14 Pemenue 3agau mo teme "MarauTtHoe moJjie" 17.09.202
4
. Konnexkmusa LIOP
15 SIBneHue 3eKTPOMAarHUTHON UHAYKITUH. 18.09.202
[ToTok BeKTOpa MArHUTHOW UHAYKIIUU 4 T
Komnekmus LIOP
16 OC unnykuuu 23.09.202
4
17 3aKOH AJIEKTPOMArHUTHON MHIYKITUU Konnexuus [IOP
®dapages 23.09.202




Konnexkmusa LIOP
18 Buxpesoe anekrpuueckoe nosne. Toku Pyko 24.09.202
4
Konnexkmus LIOP
19 O/1C uHAYKIMY B ABUKYLIUXCSA 2409202
MIPOBOAHHUKAX 4
Konnexuus LIOP
20 Pemrenue 3amau 25.09.202
4
Kommekmus LIOP
21 [IpaBuio Jlenna 30.09.202
4
v Karvika N Komnexmus LIOP
2 HIYKTHBHOCTh. KaTyIlika WHAYKTUBHOCTH 30.09.202
B IIEITH TIOCTOSTHHOT'O TOKA 4
Komnekmus LIOP
7 SBnenne camounaykiuu. 3J1C 01.10.202
CaMOWHTyKITHH A
DHeprusi MarHUTHOTO TOJIST KaTYIITKH ¢ Konnetuus LOP
24 P Y 01.10.202
TOKOM. DJIEKTPOMarHUTHOE T10JIe 4
Konnexmusa LIOP
25 Pemenue 3agau 02.10.202
4
O06001enre u cucTeMaTU3aIys 3HaHUH 110 Komnetuunst LLOP
26 . B 07.10.202

TeMe "DnekTpoaruHamMuka'

4




KonrponsHas pabora no teme

Konnexkmus LIOP

27 " " 07.10.202
DneKTpoauHaMHKa 4
Komnexnusg LHOP
73 Komnebarennnas cucrema. CBoOOIHEIE 08.10.202 ws 11
KosieOanus. ["apMoHMYECKIE KOJIeOaHus 4 o
Kunemarnueckoe U [MHAMHAYECKOE Komzexms LOP
29 A 5 08.10.202
OIMCAaHUE KOJIEOATENbHBIX JBUKEHUI 4
DHepreTudeckoe onrucanue. BoiBoj Konnexkmusa LIOP
MHAMHYECKOT'O OITMCAHUS TapMOHHYECKUX
30 A ¢ P 09.10.202
KOJIeOaHUH U3 UX YHEPTETUIECKOTO U 4
KMHEMaTHYECKOr0 OIMMCaHUs
Konnexkmus LIOP
31 Amruntyaa u gaza konebaHui 14.10.202
4
Ilepuon u yactora xonebanwuii. [lepros Komnexkuus LHOP
MAaJIBIX CBOOOMHBIX KOI€OaHUH
32 MaTeMaTUYeCcKOro MasiTHuka. [lepuon 14.10.202
CBOOOHBIX KOJIEOaHHH TIPY>KUHHOTO 4
MasTHHUKA
Konnexmusa LIOP
3aryxatomue kojiebanus. Beinyk1eHHbIS
33 15.10.202
xonebanus. Pe3onanc 1
Kommekmus LIOP
34 ABTOKONIE0aHUS 15.10.202
4
35 Pemrenue 3amau Konnexkmusa LIOP




16.10.202
4

VYpoxk-koHpepenuus "MexaHnueckue

36 " 21.10.202
KoJIe0aHUs B My3bIKQJIbHBIX HHCTPYMEHTAX 4
O00011IeHNE U CUCTEMATHU3aIMs 3HAHUN 110

37 . s 21.10.202
TeMe "MexaHHuecKUe KOJIeOaHus 4
DIEKTPOMAarHUTHEIE KOJIEOaHHUS.

38 P 5 22.10.202
KonebartenbHbIi KOHTYD 4
®opmyia Tomcona. CBsI3b aMIUTUTY AbI

39 3apsiga KOHJIEHCATOpa ¢ AaMIUTUTY 0 CHIIbI 22.10.202
TOKa B KOJIeOATEIbHOM KOHTYpE 4
3aKOH COXpaHEHHUs SHEPTHU B UICAIHLHOM

40 P p A 22.10.202
KoJIe0aTeIbHOM KOHTYPE 4
3aryxaroImue 3JIeKTPOMarHUTHBIE

41 KoseOaHus. BeiHyX/IeHHbIE 23.10.202
3JIEKTPOMarHUTHBIC KOJIeOaHuUs 4
IlepemennbIii Tok. Pe3nuctop U KOHIEHCATO

42 P P KOHA P 28.10.202
B IICTTH IEPEMEHHOTO TOKa 4
Karymka HHIYKTUBHOCTH B LIENHU

43 4 o i 28.10.202
MIEPEMEHHOTO TOKa 4

44 3axon OMa U1 JIEKTPUYECKON Lienu
MEPEMEHHOTO TOKa 29.10.202




MOImHOCTh MEPEMEHHOTO TOKA.

45 AMIUTMTYTHOE U IEVCTBYIOIIECE 3HAUCHUE 29.10.202
CHWJIbI TOKA U HATPSKEHUS 4

46 Pe3onanc B anekTpuuecKoil ienu 05.11.202

4
47 Pemenue 3agau 05.11.202
4
WneanbHblif Tpanchopmarop.

48 [Ipou3BoncTBO, epesaya U NOTpedieHue 06.11.202
JIIEKTPUYECKON SHEPTUU 4
DKOJIOrM4eCKHe PUCKU IIPU IPOU3BOJCTBE

49 anekTposHepruu. KynbTypa ncnoiab30BaHust 11.11.202
JIEKTPO3HEPTUH B TOBCEAHEBHOMN )KU3HU 4

50 Permrenue 3amau 11.11.202

4
51 Pemenue 3amau 12.11.202
4
006006 i

5 0 'I;IleHI/Ie U cUCTeMaTu3alus 3HaHU| 1o 12.11.202
Teme "DJIeKTpOMarHuTHbIe KojaeOaHus" 4

53 Mexanndeckre BOIHbI. XapaKTepUCTUKH 13.11.202

MEXaHNYCCKHUX BOJIH

4




54 CBoiicTBa MEXaHUYECKUX BOJIH 13.11.202
4

55 3ByK. XapaKTepUCTUKH 3ByKa 18.11.202
4

56 Wndpazpyk u yanpa3By1<.v [IymoBoe 18.11.202
3arpsi3HEHUE OKPY KaloIIei cpebl 4

57 Pemenue 3anau 19.11.202

4

53 DneKTpOMarHuTHbIe BOJIHBL. M3nyueHue 19.11.202
AJIEKTPOMArHUTHBIX BOJIH 4

59 3H613FI/IH AJIEKTPOMArHUTHBIX BOJIH. 20.11.202
CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH 4
[Ikana 3neKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHne 37eKTPOMarHUTHBIX BOJIH B 25.11.202
TEXHHUKE U OBITY 4
[TpuHIMIIBI paTUOCBSI3U U TETIEBUICHHUS.

61 Paaunonokanus. D1eKTpOMarHuTHOE 25.11.202
3arpsiI3HEHUE OKPYIKAIOLIEN cpezbl 4

62 KOHTpOJ'I"bHa}I paborta no Teme "KonebGanus 26.11.202
Y BOJIHBI

4

63 CaerT. 3aKOH MPSIMOJIMHENHOTO




PaCIIpoCTpaHCHUA CBCTA

26.11.202
4

Pemenue 3amay Ha IMPUMCHCHUC 3aKOHA

64 . 27.11.202
MPSIMOJIMHEIHOTO paclpoCTpaHEeHHsI CBETa 4
Otpaxenue ceta. [Lnockoe 3epkaio.

65 P P 02.12.202
Cdepuueckoe 3epkaio 4
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCUTEJIbHBIN MOKAa3aTelNb MPEIOMIICHUSI.

66 [TonHOE BHYTpEeHHEE OTpaXKEHUE. 02.12.202
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO 4
OTpaXKEHUS
Pemenue 3amay Ha mprMEHEHUE 3aKOHOB

67 P 03.12.202
OTpaXEHUs U TIPEIIOMJICHUS CBETA 4

68 Xop nydeit B mpusme. Jlucnepcus cpera. 03.12.202
CnoxHbIl cocTaB Oenoro ceera. L{peT 4 o
JInn3el. DOKYyCHOE pacCTOSTHUE U

69 YOHoe b 04.12.202
ONTHYECKasl CUJia JIMH3BI 4
[TocTpoenue n3o00pakxeHUi B JIMH3aX U UX

70 P P 09.12.202
cUCTeMax. YBeJINYCHHE JTMH3bI 4
Pemenue 3agau Ha mocTpoeHne

71 HM300pakKeHUH, MOyYaeMbIX C IIOMOIIBIO 09.12.202
JINH3 4




72 ['na3 xak ontuyeckas cucrema 10.12.202
4
73 Pemenue 3a)1aq.u [Ipenenbr npUMEHUMOCTH 10.12.202
T€OMETPUYECKON ONTUKHU 4
74 CKOpOCTh CBETA U METO/BI €€ U3MEPEHUS 11.12.202
4
75 Hucnepcus ceera 16.12.202
4
76 HNurepdepennus ceeta 16.12.202
4
KorepenTHble HCTOUHUKHU. Y CIOBHS
77 17.12.202
HaOII0/IEHUST MAKCUMYMOB U MUHUMYMOB 4
78 Pemrenue 3agau 17.12.202
4
79 [Ipumenenue natephepeHIun 18.12.202
4
80 Judpakuus cBera 23.12.202
4
81 HudpakimonHas pemeéTka. Y cioBue




Ha6J'IIOI[eHI/IH TJIaBHBIX MAaKCUMYMOB

23.12.202
4

82 Permrenue 3amau 24.12.202
4
23 [TonepedHOCTh CBETOBBIX BOJIH. 24.12.200
[Tonsipusanus ceera 4
84 Pemenue 3agau 25.12.202
4
85 CBeETOBBIC SIBJICHHSI B TIPUPOJIC 30.12.202
4
O06001IeHre U CUCTEMaTU3AIHs 3HAHUN 110
86 " ; 30.12.202
teme "OnTuka 4
87 Kontponbnas pabora mo teme «OnTuKa» 13.01.202
5
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
88 MEXaHUKH. 3aKOHBI 3JIEKTPOAUHAMUKH U 13.01.202
MIPUHIIUIT OTHOCUTEIIHOCTH 5
29 [TocTynatel ciennaabHON TEOPUU 14.01.202
OTHOCHUTEILHOCTHU 5
90 [IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
IIpeobpaszoBanus JlopeHna. Yciaosue 14.01.202




IIPpUYIUHHOCTH. OTHOCHUTENHLHOCTD

OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U 5
COKpaIIeHHE JITMHBI
o1 DHeprus U UMIYJIbC PEISITUBUCTCKON 15.01.202
YaCTHIIbI
5
9 CBsi3b Macchl ¢ ?Hepmen U UMITYJIECOM 15.01.202
PENATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS 5
93 PaBHOBeCHOE TeMIOBOE U3TyUYEeHHE 20.01.202
5
94 3akoH cmernieHus Buna 20.01.202
5
95 [I'unoresa M. IInanka o kBanTtax. @OTOHBI 21.01.202
5
96 DHeprusi U UMIyJbCc PoToHa 21.01.202
5
97 ®otordpdext. Onpitel A. I'. Cronerosa. 22.01.202
3akonbl poTtordderra 5
08 VYpasuenue DitHmreiHa 1751 GoTodddekra. 27.01.202
"Kpacnas rpanuna" ¢porosddexra 5
99 JaBnerue cBera. OnwiTe [1. H. JIeOGenera




27.01.202
5

100 BonHoBEIE cBOMCTBA YacTHI] 28.01.202
5
Bounsl ne bpoins. [nuHa BoaHBI e
101 Bpoiins u pazmeps! 00J1aCTH TOKAIU3AITAN 28.01.202
JBUKYIICHCS YaCTHUIIBI 5
102 KopmyckynsipHO-BOTHOBOM JTyaJlu3M 29.01.202
5
103 Judpakius 3JeKTPOHOB HAa KPUCTAIIAX 03.02.202
5
Crienn¢uka u3mMepeHuit B MUKPOMUDPE.
104 CooTHollIeHUs HEOTIPEeACIEHHOCTEN 03.02.202
I'eitzenOepra 5
105 Pemenue rpadguueckux 3amaq 04.02.202
5
106 Pewienue pacu€THbIx 3a1a4 04.02.202
5
Konrponbnas padora no remam: "OCHOBBI
107 CTO", "KoprycKyJIspHO-BOJIHOBOU 05.02.202
nyanuzm" 5
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[TnanerapHas moxens atoma Pesepdopaa 10.02.202




109 [Toctynater bopa 10.02.202
5
110 Bunel criektpoB. CriekTp ypoBHEH 3HEprun 11.02.202
aToMa BOJIOpoAa 5
11 CrioHTaHHOE U BBIHYKJEHHOE U3TyUeHHUE 11.02.202
CBETa
5
112 Jlazep 12.02.202
5
Hyxnionnas moaens siapa ['eiisenOepra-
113 NBanenko. 3apsia 1 MacCoBO€ YUCIIO sAIpa. 17.02.202
M3oronsl. PagnoakTuBHOCTE 5
3aKoH paanoakTUBHOrO pacnaja. CBorcTBa
114 MOHU3HPYIOLIETro n3ilyueHus. Bausinue 17.02.200
PaIMOAKTUBHOCTH HA KUBbIE OPTaHU3MBI. 5
JozumeTpus
OHeprus CBA3M HYKJIOHOB B sA1pe. SnepHsie
cuibl. [ledekt macchl sapa. SAnepHbie
115 peakmuu. Anepupie peakTopsl. [Ipobiaemsr 18.02.202
YIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A. 5
DKOJIOTUYECKHUE aCIEKThI pa3BUTHUSA
SIIEPHOM SHEPIETUKH
116 MeTo/ibl perucTpaluy U UCCIeI0BAHUS
AJIeMEHTapHbIX yacThll. PyHTaMeHTaJIbHbIE 18.02.202




B3aHMOHeﬁCTBHH. BapI/IOHBI, MC30HBI U

nentonsl. [Ipencrasnenue o CtangapTHOM 5
Mozenu. KBapk-riarooHHas MOJIeTh aIpOHOB
®usuka 3a npeaenamu CTaHIapTHOU
monaenu. TéMHas MaTepusa U TEMHAs

117 p ! 19.02.202
sHeprus. EnuHcTBO (hU3MYecKoit KapTHHBI 5
MHupa
OTanel pa3BUTHUSI AaCTPOHOMHUH. 3HAYEHHUE

118 P P 24.02.202
aCTPOHOMUU 5
[TpuMeHUMOCTh 3aKOHOB (PU3UKU AJIS
00BSICHEHHS IPUPOIBI KOCMUYECKUX

119 bup 25.02.202
00BEKTOB. MeTO/IbI ACTPOHOMHUYECKHIX 5
HUCCIIEIOBAHUN
CoBpeMeHHBIE ONITHYECKUE TEIECKOTIBI,

120 PaauoTENeCKOIbI, BHEATMOC(hepHas 25.02.202
aCTPOHOMUSA 5
Bup 3Bé3nnoro nebda. Co3esaust, SspKue

121 - > P 26.02.202
3BE3/IBI, IJIAHETHI, UX BUIUMOE IBIIKEHUE 5
Comnneunas cuctema. Comnnie. Conneunas

122 aKTUBHOCTb. MicTounuk sHeprun CoJiHIa U 03.03.202
3BE3]1 5
3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKH.

123 Juarpamma "crieKTpaabHbIN KJ1acc — 03.03.202
CBETUMOCTE" 5

124 3Be3/1bI IIaBHOM OCIIET0BATEIFHOCTH

04.03.202




BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABIEHUS O

125 04.03.202
MIPOUCXOXACHNUHU U 3BoJtolnu CoslHIa U 5
3BE3/1. DTaIbl )KU3HU 3BE3]T

126 Muneunsiii H}’TB — Hama ["anaktuka. Tumel 05.03.202
rayakTuk. YEpHbIE ABIPHI B A/Ipax rajJakTUK 5
Bceenennas. Pacumpenue BeeneHHOM.

127 3akon Xa66ma. Teopus bonbioro B3phiBa. 10.03.202
PenukToBoe nznyuenue 5

128 MacmrabHas cTpyktypa Beenennoii. 10.03.202
Meraranaktuka 5

129 Hepeménnsie npobeMbl acCTpOHOMUU 11.03.202

5

@uU3HYECKUI NPAKTUKYM 110 TEME
"HccnemoBaHre MAarHUTHOT'O IIOJIS
MOCTOSTHHBIX MarHUTOB" WUJTH

130 "UccnenoBanue cBONWCTB 11.03.202
dbeppomarnerukoB" unu "MccnenoBanue 5
JEHUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131 @uU3HYECKUI NPAKTUKYM 110 TEME
"N3mepenue cuiipl AMrepa" uinu 12.03.202
"N3yuyeHue 3aBUCUMOCTH CHJIbI AMIiepa OT 5

cwibl Toka" win "OnpeneneHne MarHuTHOM
WHAYKIIMY Ha OCHOBE U3MEPEHHUSI CUJIIBI




Awmmnepa"

@u3nYecKuil NPaKTUKYM IO TEME
"UccnenoBanue siBIeHUs

132 AJIEKTPOMArHUTHON MHIYKIMH'" WIN 17.03.202
"OnpeneneHne HHAYKIIMH BUXPEBOTO 5
MarHuTHOTro noJs"

@u3nYeCcKUil NPaKTUKYM 110 TEME

133 "UccnenoBanue siBJIEHUS CaMOUHYKIIUN" 17.03.202
win "COopKa MOJIENH 3JIEKTPOMArHUTHOTO 5 o
re"epaTtopa"

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue mepruoga CBOOOIHBIX

134 petie iep 18.03.202
Kosie0aHU{ HUTSIHOTO U TIPY>KHHHOTO 5
MasITHUKOB"

@uU3HYECKU PAKTUKYM 110 TEME

135 "IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM 18.03.202
MasTHHUKE" 5
Pu3HYECKU IPAKTUKYM 110 TEME
"HUccnenoBanue mepeMeHHOT0 TOKa Yyepe3
MOCJIEA0BATEIBHO COCINHEHHBIE

136 " 19.03.202
KOHJIEHCATOP, KaTYILIKY U Pe3UcTop’ miu 5
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIH IEPEMEHHOT0 TOKa"

OU3NYECKUN TPAKTHUKYM I10 TEME
137 ) ParcTHiey g ) 24.03.202
N3yuenue napameTpoB 3ByKOBOM BOJIHBI 5

138 @uU3HYECKUI NPAKTUKYM 110 TEME

"N3mepeHue nokasaTelis IpeJoMIICHUs 24.03.202




crexna" win "IlomydyeHne n300pakeHus B

CUCTEME U3 ITIOCKOTO 3epKaJia U JUH3bI" 3
@uU3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO

139 paccTosiHUS OT BeleCcTBa (Ha IpuMepe 03.04.202
*)uakux uH3)" unu "M3mepenue 5
(hOKYCHOTO pacCTOSTHUS pacCEUBAIOLIUX
H3"
@u3nUecKuil NPaKTUKYM IO TEME

140 "Habmronenue qudpakuuu, 07.04.202
uHTEp(EepeHIIuN U MOJISIpU3alnu cBeTa" 5
@uU3HYECKUI NPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCca U S3HEPTUU

141 PEeNATUBUCTCKUX YacTull (1o ¢pororpadusm 07.04.202
TPEKOB 3aps’KEHHBIX YaCTUI B MATHUTHOM 5
nosne)"
@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM lnanka Ha

142 ocHOBe ucciefoBanus Gporordpdexra” wim 08.04.202
"UccnenoBanue 3aBUCUMOCTH CUIIBI TOKA 5
4Yepe3 CBETOAMO/] OT HaNpsHKEeHUs"
@uU3HYECKUI PAKTUKYM 110 TEME

143 "HUccnenoBanue criekTpa pa3pexeHHOro 08.04.202
aTOMapHOI0 BOAOPOJa U U3MEpPEHUE 5
nocrosiHHoM Punbepra"

144 ®u3nuecKuil NPaKTUKYM IO TEME
"HccnenoBanue painoakTuBHOTo (hoHa ¢ 09.04.202
WCIIO0Jb30BaHUEM JI03UMETpa" WIN 5

"N3yuyenue noraouieHus: 6era-4acTull




amoMuaueM"

@u3nYecKuil NPaKTUKYM IO TEME
"Habmronenus 3B€3qH0r0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHNEM KOMIIbIOTEPHBIX
MIPUIIOKEHUH ISl ONIPEACIICHUS TTOJ0KEHUS

145 14.04.202
HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy: 5
OCHOBHBIE c03Be3/1us1 CeBepHOro
MOJYyIIApHs U SIPKUE 3BE3BI" WU
"HaGmronenus B Teneckon JIyHbI, TUIaHeT,

TYMaHHOCTEH U 3BE3IHBIX CKOIICHUI"
O06001enre u cucTeMaTU3amys 3HaHUN.
Ponb pusuku u actponomuu B

146 9KOHOMHYECKOM, TEXHOJIOTHISCKOM, 14.04.202
COIMAIBHON M ATUYECKOH cdepax 5
NesITeNIbHOCTH YelIOBEeKa
O0o001IeHre U cCTeMaTH3allns 3HAHUH.

147 Ponw 1 mecTo pusuku 1 acTpoHOMHUH B 15.04.202
COBPEMEHHOM HAYYHOU KapTHHE MHUPA 5
O06001IeHre U crucTeMaTu3alvs 3HaHUH.

Ponb pusmueckoit Teopun B popMUpOBaHUU

148 MIPEACTABICHUH O (1)H3Hqiacxoﬁ KapTUHE 15.04.202
MHpa, MECTO (PU3NUECKON KapTUHBI MUPA B 5
o011eM psily COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJCTaBICHUN O IPUPOE

149 0606'1']1€HI/I€ Y CUCTEeMaTH3aIis 3HAaHUH 10 16.04.202
teme "Kunematuka" 5

150 O000I11IeHNE U CUCTEMATH3aIis 3HAHUN 110




teme "Kunematnka"

21.04.202
5

O00011IeHNE U CUCTEMATHU3aIMs 3HAHUH 110

151 " | 21.04.202
teme " JlnHamMuKa 5
O00011IeHNE U CUCTEMATHU3aIMs 3HAHUN 110

152 | " 22.04.202
teMe "CraTuka TBEpIOro Teja 5
O06001IeHre 1 cucTeMaTh3alus 3HaHUH 110

153 " " 22.04.202
TeMme "3aKOHBI COXPaHCHUS B MEXaHUKE 5
O00011IeHIE U CUCTEMATHU3aIisl 3HAHUH 110

154 Teme "OCHOBBI MOJIEKYJISIPHO- 23.04.202
KUHETUYECKON Teopun" 5
O000I11IeHNE U CUCTEMATH3aIMs 3HAHUH 110

155 teme "Tepmonunamuka. TermoBbie 28.04.202
MalIHe" 5
O0001IeHre 1 cucTeMaTH3alus 3HaHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. 28.04.202
®da3oBble IEpexo bl 5
O00011IeHrE ¥ cUCTEMATH3aIis 3HAHUN 110

157 " " 29.04.202
TeMe "DIEeKTpUIECKOe MoJIe 5
O00011IeHNE U CUCTEMATHU3aIMs 3HAHUH 110

158 " . i " 29.04.202
teMe "[10CTOSTHHBIN ANMEKTPUIECKUN TOK 5

159 O00011IeHNE U CUCTEMATHU3AIUs 3HAHUN 110
teme "Toku B pa3nuuHbIX cpeaax” 30.04.202




O06001IeHre 1 cucTeEMaTH3alus 3HaHUH 110

160 " " 05.05.202
TeMe "MardutHoe 1oie 5
PeseprHbIil ypok. O6001eHIE 1

161 CUCTEMATHU3AaIM 3HAHUH 10 TEME 05.05.202
"DnekTpoMarHuTHas UHAYKIUA" 5
PesepBubIil ypok. O6001meHIE 1

162 cUCTeEMaTH3alis 3HaHUI IO TEME 06.05.202
"Mexannueckue koneoanus" 5
PesepubIil ypok. O600111eHIE 1

163 cUCTeMaTH3allis 3HaHUI IO TEME 06.05.202
"DneKTpoMarHuTHbIE KoJieOaHus " 5
PesepBHeIit ypok. O600ICHNHE 1
CHCTEMATH3alMs 3HAHUI IO TEME

164 : B 07.05.202

MexaHn4ecKre U dJEKTPOMarHUTHEIC 5
BOJIHEI"
PesepBubiii ypok. O0001IEHHE U

165 PBHBIH YP " . . 12.05.202
cHcTeMaTu3alusa 3HaHui no teme "OnTuka 5
PesepBubIil ypok. O6001meHue n

166 cucTeMatusanus 3Haguil mo TeMe "OCHOBEI 12.05.202
CcTO" 5
PesepHbIil ypok. O60011eHIE 1

167 cUCcTeMaTH3als 3HaHUI 10 TEME 13.05.202
"KoprmyckynsipHO-BOITHOBOM Tyayin3m" 5

168 PezepHslil ypok. O0o01eHnE 1
cUCTEMAaTH3aINs 3HAHUH 110 TeMme "Pu3uka 19.05.202




artoma"

PesepBubIil ypok. O6001eHIE 1

169 cucTeMaTu3alus 3Hanuit o teme "duzuka 1 20.05.202
ATOMHOTO SIAPA U 3JIEMEHTAPHBIX YacTHIL" 5
PesepBubIil ypok. O6001eHIE 1

170 CHUCTEMaTHU3aIlis 3HaHUM 110 TEME 1 21.05.202
"DnemeHTh! acTpopu3uKu" 5

OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Guzuka. 10 kinacc: yueO. aisio01eoopa3zoBart. opranu3aiinii: 6a3oBbii U
yray6a. ypoBuu / I'. fI. Msakumies, b. b. byxosues, H. H. Couxwuii; nox pexn.
H.A.ITapdentbeBoil.- 7-¢ uzn. — M. «IIpocBemenue»,2020.-432 c. : ui.-
(Knaccuueckuit kypc).

» Gusuka. 11 kinacc: yue0. misio01meoopa3zoBat. opraHu3aiuii: 6a3oBbIi 1
yray6n. ypoau / I'. SI. Msikues, b. b. Byxosues, H. H. Coukuii; mon pen.
H.A.IlapdentseBoii.- 7-e uzn. — M. «lIpocsemenune»,2020.-432 c. : ui.-
(Knaccuueckuii Kypc).

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

1.

I'.A.Msaxumes, b.b.byxosues, H.H.Cotckuii / [Tox pen.
H.A.ITapdentoeBoit, ®usuka. 10 kinacc. ba3oBblif ypoBeHb (KOMIUIEKT C
ANIEKTPOHHBIM Tpuiioxkenuem). — M.: [IpocBemenue, 2020.

[aranuna A.B., Pabouune nporpammsl, @usnka, 10-11 kmaccel. — M.:
IIpocsemenue, 2017.

Coopnuk 3ana4 no ¢gusuke. 10-11 kmaccrl: yued. mocobue ais
obmeo6pazoBarenbHbIX opranm3anuii /H.A.IlapdentreBa. — 11-e uza. — M.
ITpocemienue, 2020.

Hunakrrnaeckue marepuanbl @usuka 11 xkmace / A.E.Mapon, E.A.Mapon. —

M.: UznarensctBo «/podar, 2014.

. TemaTtnueckre KOHTPOJBHBIE W CAMOCTOSITENbHBIE padoThl 1Mo (pusuke 10

kiacc / O.W.I'pomnieBa. — M.: U3narenscTBO «IK3amen», 2011

®uzuka 11 kmacc: yued. Jns oOieoOpa3oBaTeNbHBX YUPEKIACHUN C MPHUIL
Ha 3JIEKTPOH. HocuTene: 0a30BbIi U npodui. ypouu /I'. . Makumes, b. b.
byxosues, B. M. Yapyrun; nox pen. H. A. [lapdentbeBoit. — 21-e uzn. —
M.: IIpocBemenue, 2020.- 399c., 4 ui.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

Komnekuus LIOP http://school-collection.edu.ru
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