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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 ¢Qu3MKe Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHHMI U TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiabHOM mnporpammel, mnpeacraBieHHsix B ®I'OC COO, a
Takke ¢ yu€toM (enepanbHOil paboueil mporpamMmbl Bocniutanus U Konueniuu
npenojaBanus yueonoro npenamera «dOusuka» B 00pa3oBaTEIbHBIX OPTAaHU3AIUIX
Poccuiickoit  ®deneparnuu,  peaNM3yOMMX  OCHOBHBIE  00pa3oBaTeIbHBIC
MIPOTPaMMBI.

[Iporpamma no ¢usuke onpezaenser o0A3aTeIbHOE MPEIMETHOE COIepKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI TEM M Pa3/IesioB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOy4YaroIMXCA.
[Iporpamma mno ¢usuke na€r NpeiacTaBiIeHUE O UENSIX, COAEp)KaHWH, OOIIeH
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS M Pa3BUTHS OOYyYaIOLIUXCS CpEIACTBaAMU
yueOHoro npeamera «Pusnka» Ha yriayOoaéHHOM YPOBHE.

N3yuenne kypca Pui3nku yriyOJIEHHOTO YPOBHSI IMO3BOJISIET pPeau30BaTh
3a/1a4d PO(PECCUOHATILHON OPHEHTALIMM, HAIPABICHO Ha CO3/IaHHUE YCIOBUU IS
NPOSIBJICHUS] CBOMX HHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH KaKIIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOIMMBI A TMPOJOKEHHs 00pa3oBaHUs B
opraHuzaluusx NpodecCHOHATBLHOr0 O00pa3oBaHUsl MO Pa3iIUYHbIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIBLHOCTSIM.

B nmporpamme mno ¢usuke omnpeaensiorcs IJIaHUPYyEMble pe3yJbTaThl
OCBOEHHMSI Kypca (U3UKU Ha YPOBHE CPEIHEro OOIIEro 00pa3oBaHus: TUYHOCTHEIE,
MeTalnpe/MeTHble, NpeaMeTrHble (Ha  yrayOnéHHom  ypoBHe). HayuHo-
METO/J0JOTUYECKON OCHOBOW sl pa3padOTKM TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOYyYaloUIUXcs, OCBOMBIIUX
nporpaMMmy 10 (u3MKe Ha YypOBHE CpenHero ooOimero oOpa3oBaHHS Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCSA CUCTEMHO - I€ATEIbHOCTHBINA MOAXO/.

[Iporpamma o gpu3uKe BKIIOYAET:

IUIAHUPYEMbIE Ppe3yJibTaTbl OCBOEHHUS Kypca (GU3MKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

cojiepKaHue yueOHoTro npeamMera « Ou3ukay Mo rojiaMm o0ydeHusl.

[Iporpamma 1o Qu3nke HMeeT NPUMEPHBIA XapakTep W MOXKET ObITh
HCIIOJIb30BaHa YUUTENAMU (PU3HUKH JIJIs1 COCTABJICHUS CBOMX Pab0UYMX IpOrpamm.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATHBY yUYHUTENEH U
MPEAOCTaBIsAET BO3MOXKHOCTH JUIsl peaju3allid  Pa3judHbIX METOJUYECKUX



MOJIXOJ0B K NPENnoAaBaHuI0 (U3MKH Ha YIayOJIEHHOM YpPOBHE IpHU YCIOBHUH
coxXpaHeHus1 003aTEIbHON YaCTH COJIEp KaHMs Kypca.

®du3rka Kak Hayka O HamOojee OOHIMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHWM 00 okpyskaromeMm mupe. [1IkonpHBIN Kype PU3UKN — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO - HAYYHBIX YYE€OHBIX TMPEIMETOB, MOCKOIbKY (HU3MUECKUE
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢uzmyeckorr reorpadueid u actpoHomueil. Mcnonp3oBaHME U AKTUBHOE
npUMEHeHHnEe (U3NYECKUX 3HAHMNA ONpeAeNusio Xapakrep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHs] HOBBIX MAaTepuajoB C 3aJlaHHbIMU cBoWicTBamu. M3yueHue
(U3MKM BHOCHT OCHOBHOM BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO - HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBAHHE YMEHHM NMPUMEHSATh HAYUYHBIN
METO/]1 TO3HAHUS TP BHITIOJHEHUN UMHU YY€OHBIX UCCTIEIOBAHUIM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro o01ero 0opa3oBaHus MOJ0XKEH
PO UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW Kypc SIBISIETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHal U3 BCeX pa3zesioB (hU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (HU3UKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymum B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonara€T MCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3UYECKON HayKH, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3uKkM ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMamu.

Hoea npuknaonoit nanpaenennocmu. Kypc pusuku yriayOa€HHOTo ypoBHS
IIPEANoIaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX
NPWIOKEHU W3YYEHHBIX TEOpUil M 3aKoHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU U COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIAEHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoliemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUW, a Takke OOCYXIECHHUS
po0JIeM pallMOHATIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3MKE JOHKHO OBITH IOCTPOEHO Ha
NPUHIMIAX CUCTEMHO - ICSITeIbHOCTHOTO noaxoaa. [t pusuku peanusaius 3TuxX
MPUHIIMIIOB 0a3UpyeTcsl Ha UCMOIb30BAHUM CAMOCTOSATEIBHOTO SKCIEPUMEHTA KaK



MOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHoro mponecca. [Ims yrmyOn€HaHoro
YPOBHA — OTO CHUCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTaNbHbIE YYEHWYECKHE OMbBITHI MPU HM3YyUYEHUHU HOBOIO
Marepuana, 1abopaTopHbie pabOThl U pabOThl MpakTUKyMma. [Ipu 3TOM BO3MOMXKHBI
aBa cmocoba peanu3anuu  (u3Mueckoro mnpakTukyma. B mepBom  ciyuae
NPaKTUKyM npoBoautcs o B koHie 10 u 11 kiaccoB, nubo mocie mepBoro u
BTOPOr0 TOJIYTOJUN B KaXJIOM M3 O3TUX KiIaccoB. Bropoit cmocod — 370
UHTETpanus paboT MpakTUKymMa B CHUCTEMY JIaDOpaTOpHBIX padoOT, KOTOpbIE
MPOBOAATCSA B Mpoliecce uzyudeHus pazaena (temsl). Ilpu stom mox pabortamu
PAKTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE HCCIEOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIAaroBO MHCTPYKIHUU.

B nporpamme mno (@u3MKe CHUCTEMa YUYEHHYECKOIO JKCIIEPUMEHTA,
1abopaTOpHBIX pabOT M MPaKTUKyMa MPEJCTaBlieHAa €IWHBIM IepedHeM. Brioop
TEMAaTUKHU JJI1 3TUX BHUJIOB YUEHHMUECKUX MPAKTHUYECKUX PAOOT OCYLIECTBISETCS
Y4aCTHUKaMU 00pa30oBaTEIbHOTO MPOIecca UCXO/I1 U3 0COOEHHOCTENW OYPOUYHOTO
IUIAHUPOBAHMUST W OCHalleHusi kabuHeta Qusuku. Ilpu sTomM obOecneunBaercs
OBJIaJICHWE OOYYaIOMUMUCS YMEHHUSMHU TMPOBOJUTH TMPSAMBIE U KOCBEHHBIC
U3MEpPEHHUs, UCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEJIMYMH U TMOCTAHOBKY
OTBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbioe BHUMaHWE YAENSAETCS PEHICHUI0 PAacdYE€THBIX M KayeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacU€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJIaHHON U HESIBHO 3aJIaHHON (PU3WYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJIHOTO paszfiena Kypca, Tak |
MHTErpUpysl MPUMEHEHUE 3HAHUM U3 pa3HbIX pa3nenoB. /[ kauecTBEHHBIX 3a7ay
MPUOPUTETOM SBIIIOTCS 3a7aHUs Ha OOBACHEHHME/TPENCKa3aHuEe TMPOTEKAHUS
(bu3HUecKUX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIEH XKU3HU, TpeOyroiue BpIOOpa
(bu3HYecKO MOJENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k maTepualbHO-
TEXHUYECKOMY O0O€eCledyeHHI0 y4eOHOro mpoiiecca Kypc (pU3MKU YriyOJIE€HHOTO
YPOBHS Ha YPOBHE CpeJHEro 00111ero o0pa3oBaHus JI0KEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTe (U3UMKM JOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMNOJHEHHUS YKAa3aHHBIX B Mporpamme Mo
(bu3NKe YYEHUYECKUX OIBITOB, JTAOOPATOPHBIX PAbOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHcTpanmoHHoe oOopyaoBaHuEe (OPMHUPYETCS B COOTBETCTBUM C
NPUHIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH ©  OOECHEYMBAET IOCTAaHOBKY
MEPEUNCIEHHBIX B MporpaMMe 10 (GU3HKE KIIYEBBIX JIEMOHCTpAIUil s
UCCJICIOBAHUS  UW3Yy4YaeMbIX SIBJICHMHM M  TPOLECCOB, OMIHUPUYECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.



JlabopatopHoe 000OpymOBaHWE MJisi YYEHHUYECKHUX TMPAKTHUYECKUX pPadOT
dbopmupyeTcsi B BUJE TEMATUYECKUX KOMILUIEKTOB M OOECIEYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommxca. TemMaTHyecKkue KOMIUIEKTHI
1a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJIE TU(DPOBBIX JabopaToOpuil.

OCHOBHBIMU 1EJIAMH U3y4eHUs PU3KUKHU B 001IeEM 00pa30BaHUU ABIISIFOTCS:

(dbopMHpOBaHHE HWHTEpeca M CTpeMJIEHUS OOydYaromMXcsd K HayYHOMY
M3YUYCHHIO TPUPOJbI, PA3BUTUE WX HUHTEIUIEKTyalbHbIX W  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HaHuUd U (popmMupoBaHUe
MCCJIEI0BATEIBCKOrO OTHOIIECHHSI K OKPYXKAIOLUM SIBJICHUSM;

(dbopMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJjbTaTa M3yUeHHUs OCHOB
CTpOEHHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

dhopmupoBaHUe YMEHUN OOBSCHSTH SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX
3HAHWM U HAYYHBIX J0KA3aTEIbCTB;

dbopMHpoOBaHHE TPEACTABICHUNM O poiu (U3UKH IS Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTaBIICHUN 0 BO3MOXHBIX  cepax  Oyayuiei
npoeCCUOHANILHON  JIeSITEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOJrOTOBKAa K
JaJbHeNIIeMy 0Oy4eHHIO B 3TOM HAIpPaBIJICHUU.

JlocTkeHre 3TUX 1eneld 00ecreuynBaeTcsl peluieHueM CIeAyIoluX 3a1a4 B
npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSpHyl  (usuky,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DPU3UKY U SJIEMEHTHI aCTPOPU3UKHY;

(dbopMHpOBaHUE YMEHHUI MIPUMEHATH TEOPETUUECKUE 3HAHUA 1J11 O0BICHEHUS
(u3uYeCKUX SIBIEHUNW B MPUPOAE M ISl MPUHATUS MPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HHU;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3IUYHbIX 3a7ady C SIBHO 3aJaHHOU
(bu3nyeckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/aHHE
(¢u3nYecKol MOJENH, aJeKBaTHOW YCJIOBMSM 3aJayd, B TOM YHCJIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHUMaHUEe (PU3NYECKHUX OCHOB M TMPHUHIUIIOB JACHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUA M IPOBEICHHUS
(GU3NYEeCKX OJKCIEPUMEHTOB, aHaIW3a W HHTEpHpeTanuu  uHbOpMaInH,
OTIPEJICIICHHS TOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;



CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIeATETbHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaIbHON eSITeIbHOCTH, CBI3aHHOM
¢ (PUBHKOM.

B cootBerctBum ¢ tpeboBanusimu OI'OC COO yriuyOnéHHBIH YPOBEHb
u3ydeHus: ydyeOHoro mnpeamera «®Pusnka» Ha ypOBHE CpEAHET0 OOIIero
oOpa3oBaHus BbIOMpaeTcss OOyYarOUUMUCS, I[UIAHUPYIOIIUMH TPOAODKEHHUE
o0pa30BaHus 110 CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIS.

Ha u3yuenne ¢usuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTtcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJIEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemplii B mporpamMme 1o (U3MKE MepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JeNaeT BBIOOD
NPOBENICHUS JIa0OpAaTOPHBIX PAOOT W OMNBITOB C Y4YETOM WHIUBUIYAIbHBIX
0COOCHHOCTEM 00yJaroluXCs.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpgesn 1. Hay4Hblilt MeTOA 1O3HAHUS IPUPOABIL.

®dusuka — pyHIaMeHTallbHAs HayKa o npupoje. Hayunsiit MmeToq no3HaHus U
METO/JIbl HCCIIEIOBAaHUS (PU3NYECKUX SIBJICHUH.

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

Crioco6bl  M3MepeHusi (U3MUYECKUX BEIUYUH (AaHAJOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA M MPOILECCOB (MaTepuaIbHas TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJeanbHasl >KUIKOCTb, HJCANbHBIA TIa3, TOYEUHBIH
3apsan). ['mnoreza. @u3nyecknuid 3aKOH, IPAHULIBI €70 IPUMEHUMOCTH. Pu3HUecKast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKON E€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENU TOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(PPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1U(poBol s1adoparopueit mo dusmuke. [Ipumepsl u3mMepeHus
(¢u3nYeCKUX BETUYMH MIPU MTOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxeHHEe. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHUKHU.

Panuyc-BekTop MarepuagbHONl TOYKH, €ro MNPOEKUHH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEH.

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

CBoOogHOE mMajneHue. YCKOpeHHe CBOOOAHOrO maaeHus. [[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPJHMHAT, CKOPOCTU H
YCKOpPEHUS MaTepUaIbHON TOYKU OT BPEMEHU U UX Ipaduki.



KpuBonuuennoe  pnBmkeHue. [IBUKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHudyeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE TMPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIE, IECTEpEHYAThIE U PEMEHHBIE MEepenayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JBUKCHMUS.

CnocoObI ucclief0BaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro Nepexo/ia U U3MEpeHne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKeHHs Teja, OPOIICHHOrO MO/ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpapnenue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

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

WN3mepeHnne  yCKOpeHUss ~ CBOOOJHOro  maAeHHs  (PEKOMEHJIOBAHO
HCIIOIb30BaHue UG POBOM 1a00PATOPHH).

WN3yuenue nBWXEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY JIalbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH Tepuojia oOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



ITepBeii 3akoH HproroHa. HHepumanbHble cuctemsbl otcu€ra. [IpuHUUMN
oTHocuTenbHOCTH ["anmunes. HeumneprmanbHbie cUCTeMBbl OoTcuéTa (OmpeeeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepraibHONU TOYKH.

Tperuii 3ak0H Hbr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTE€HHS. OJKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBHOKeHHE
HeOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHSI CKOJBXKEHHUS W CUJa TPEHUs
nokos. Koadduiment tpenus. Cuna CONPOTUBICHUS TPU ABMKEHUM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBHKEHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuina Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

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

ITpuHIUIT OTHOCUTEIBHOCTH.

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

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

PaBeHCTBO CHII, BO3HHKAIOIIMX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenune macc no B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI P JABMXKEHUHM OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCHUMOCTH BPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTY Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEN, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KodddummeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanvie nBHKeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOe Teno. IlocTtymaTenbHOe M BpamiaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIM KpPaH, peIIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOUIETO OCh
BpAILCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PAaCUYET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenusn 8 mexanuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUaNIbHBIX TOYEK. LIeHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmnyiibe cUIIbl 1 N3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT umIynbca MaTepuaibHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCa B UEHTPAIbHBIX MOJISIX.

PaGorta cuipl Ha MamoM U Ha KOHEYHOM ImepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »3Heprusi MaTepHalibHOW TOUYkKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTE€pUaIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHIbL. [loTeHUManbHAs JHEPrus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHImanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mose. [loTeHuuanbHas sHEprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO I1apa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm i WACaTbHOM KUJKOCTH KakK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBAa U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHUE 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.

B3auMmHbIe mpeBpaiieHuss KUHETUYECKOM W NOTEHLUAIbHOW DHEPrUU IIpU
JNEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/IEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

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

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHUE W3MEHEHHS OTEHIMAIbHOM YHEPTUH MPYKUHBI C padOTOIN CUIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUS NPHU JBMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mouieky/isspHas (pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OcCHOBHBIE TMOJIOKEHUST MOJIeKyJsipHO-KMHeTH4Yeckot teopun (MKT), wux
onbiITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
INBW)KEHUSI W B3aUMOJCHCTBUS 4YacCTHI] BewecTBa. Mojaenu CTpoeHus Tras3os,
KUAKOCTEH U TBEPABIX TelA U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (atromoB). KonuuecTBO BeliecTBa.
ITocrosiHHass ABoraapo.

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

Mojenp ueabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUU: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeitpona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBIIEHNE U30IIPOIIECCOB: H30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [IaBJIC€HUEM W CpPeJHEd KUHETUYECKOW DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMaTePUaJoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

HNuddy3us KuIKocTe.

Mogaens onbita LlTepHa.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNINuYeCKUX PELIETOK.

HabGnronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXTy TOPSYEH U XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IpoIecca (PEeKOMEHJOBAHO HCIOJb30BAHUE
udpoBoii 1aboparopun).

N3ydyeHnne n30X0pHOTO Mporecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU s
TEPMOJIMHAMHUYECKOW CUCTEMBI. BHENTHME 1 BHYTpeHHHUE mapameTpsul. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMbl KaK CPEIHUE 3HAYEHUS BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamMuku. CamMomnpou3BOibHAsg — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenneneeBa— KitaneipoHa W BbIpaXXEHHE 11 BHYTPEHHEW JHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJENU: HU3Kash KOHIIEHTpAIUsl 4acTHUIl, BICOKUE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBasucratnyeckue u HECTaTUYECKUE ITPOLIECCHI.

DOnemeHTapHas pabota B TepMoArMHaAMuUKe. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cucTeMbl 0Oe3  coBepuieHust pabOotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaelnbHas W MOJSIpHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
toruBa. Pacuér kommuecTBa TEmIOTHl npu Temnonepenaye. I[lonarue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHWS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 4YeEpes
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadarta. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOIMHAMUKHM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumMocTs MpUpOHBIX TPOLIECCOB.

[Tpunnune aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3auenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJUIMOHEP, AHU3ENbHBIA M KapOWOpaTOpHBIA JABUTaTENd, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3AUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TEIUIOBOI'O HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTnyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHHE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

UccnenoBanue anuabaTHOTO Mpolecca.

KomrnbroTepHble MOAEHN TEIJIOBBIX JBUTATENIECH.

Yuenuueckuii skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne npoliiecca OCTbIBAaHUS BEIIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUSA U
TEMIEPATyPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobnl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kumneHue. YjenbHas
TEIJI0Ta NapooOpa3oBaHUsI.

Hacpimiennsle u  HeHachlinieHHble mapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBIIICHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
OoT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTETbHAS BIIAXKHOCTD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. [limaBineHue u Kpucrtamnuzauus. YJeldbHas TEIIIOTAa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TermioBoe pacumpeHue KUAKOCTEH U TBEPABIX Tel, 0ObEMHOE U JIMHEHHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (Pa30BbIX NMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHSI.
Kanusapasie sBneHus. /[aBiaeHue noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyita Jlarutaca.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECCHI:  KHUJKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBolicTBa HACBIIIEHHBIX MApOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie siBiaeHus.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunbr neopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHne CBONCTB HACBIILIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3¢ dunpeHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenne moayns FOwra.

HccnenoBanre 3aBUCUMOCTH  JedopmManuu  pe3HMHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3auust Tell U €€ NPOSIBIEHUA. DJEKTpUYyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DONeMEeHTapHbId BJIEKTPUUECKUM 3apsn. 3aKOH COXPAHEHUS! AIIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero neiicTBre Ha dJIEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anmexkTpuueckoro  moinsa.  [IpoOueiidi  3apsa.  Jluawuwm
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATHYECKOTO IMMOJASA. Pa3HOCTh NMOTEHIMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiis. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMT CynepnO3ULINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apstkeHHOUN cdepnl. [lome
PaBHOMEPHO 3apshHKEHHOTO mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OeCKOHEUYHOM TUIOCKOCTU. KapTuHBl JMHUN HANpsHXKEHHOCTH 3TUX MOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apsII0B.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEeHCATOPOB. [locnenoBaTrenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO0 KOHIEHCATopa.

JIBU>KEHME 3apsSHKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETpP, BJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IUIACTHH.

Monensb anekTpocraTudeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsaKa U pa3psiika KOHJIEHCATOpa YEPE3 PEZUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTHUIO
M3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKaIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHLIUAJIOB (HampsKeHus) pu
ITOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwlil 31eKmMpuiecKuilt mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

YcnoBus CyIlIECTBOBAHMS NOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTounmknm
toka. Hanpspkerne U u DJIC &.

3akon OMa 14 ydacTka LeIu.

DIIEKTpUYECKOE CONPOTHBIICHUE. 3aBUCHMOCTb CONPOTHBIICHUS
OJHOPOAHOIO IPOBOJHMKA OT €ro JUIMHBI U IUIOIIAAM IONEPEYHOIO0 CEYECHHS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpudeckoro Toka. 3akon [[xoymns—JIeHna.

MOUIIHOCTh 3JIEKTPUYECKOIO TOKA. TergoBas MOUIHOCTb, BbIAEIsSIEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JICKTPUYECKOW Ienud. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B Lienu MoCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTHYECKHE TPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUMK FIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAIMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPSDKEHUS JIs pE3UCTOpa,
JaMITbl HAKaJIMBAHUS U CBETOAUO/IA.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TUIOLIAAM MOMEPEYHOr0 CEUYEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTU CHUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSITHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TallbBAHUYECKOTO AJIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNsI UICTOYHUKOB Toka, DJIC GaTtapeii.

UccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPSDKEHUA [JI  JIAMIIbI
HaKaJIMBaHMUSI.

VYBenuueHue npenena u3MepeHus amnepmeTpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBJICHUSI KICTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEX]Y MOJIOCAMH HUCTOYHUKA TOKA
OT CHJIbI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

ONeKTpuuecKass MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTUBJIEHUS METANIOB OT
TemiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " IpUMeECHast MIPOBOIMMOCTh
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] IUCCOLMALIUSL.
OnekTponus. 3akonsl Dapajes s FAEKTPOIN3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilimasma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: Ta30paspsIHbIC
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: THO/,
TpaH3ucTop, GOTOAUOM, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIIEHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOnronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Du3HYeCKUl MPAKTHKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOIh30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBS3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS € YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mestcnpeomemmnoie noHaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, Hay4yHbId (aKT, rumnotesa, (uU3MUecKas BEIWYMHA, 3aKOH,



TEOpHsi, HaONIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, U(pOBast 1abopaTOpusl.

Mamemamuxka: peunieHre cucTteMbl ypaBHeHuH. JlunelHas ¢yHKUUA,
napabona, runepoosua, ux rpapuku u cBoiicTBa. TpuroHoMerpuiyeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, 1uddys3us, ocMoc,
TEII00OMEH JKMBBIX OPraHMU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYecKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHE U KallWJUIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: IHUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKY,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJlydeHHe HaHOMAaTepHajioB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeobpazoBaHue JABMKEHUN C HUCIIOJIB30BAHHEM MEXaHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHsS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), MUCTOJIh30BaHHUE 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJyYeHUsI COBPEMEHHBIX MAaTepUaNoB, B TOM UHCJIE HAHOMATEpHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paszneun 4. JinekTpoauHaMHKa.

Tema 4. Maznummnoe none.

BzaumonaencTBiE TOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHUTHOM uWHAyKuuW. I[IpuHumMn cynepno3unuu
MarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLIUU.

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

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBI>KEHNE 3apSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiter Jloperra.

MarnurtHoe 1noJie B Beniectse. @eppoMarHeTHky, rmapa- U JUaMarHeTUKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANIEKTpOABUTATENL SIKOOH, YCKOPUTENIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMEM  MHAYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOIO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHnmn JNEUCTBUS AIEKTPOU3IMEPUTEIIHEHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnepoBanre MarHuTHOTO IMOJI MOCTOSIHHBIX MArHUTOB.

UccnenoBanre CBOMCTB (peppOMArHETHKOB.

UccnenoBanne neCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe BJIEKTPOMArHUTHOM MHAYKOUU. [IOTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAYKIMU. 3aKOH 3JIEKTPOMAarHWTHOW uWHAykuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuuecKkne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: MHIAYKUHWOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUU TEJI IPU JBHKECHUU B MATHUTHOM T10JIE
3eMJn.

Hemoncmpayuu.

HaOmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MmarauTa B aJIlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumoctyd J/1C caMOMHAYKIMU OT CKOPOCTHM HU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue siBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspgen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTMyecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrutyna u ¢aza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTu4eckoro MastHuka. Ilepmoa CBOOOMHBIX KoOJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarommx Kosedanusx. BeiHyneHHble koiebanus. Pezonanc.
Pe3onancHass kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHS.

Hab6nrofgenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJICOaHUI rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHMM M 3aBUCUMOCTH  NIEpHOJA
CBOOOHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C IEJbIO
(hopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3mepenne mnepuosa CBOOOTHBIX KOJNEOAHWUN HUTSAHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JIBUKEHUA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3ydennie nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B PY>KUHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOAHUM.

HccnenoBanrie BBIHYXACHHBIX KOJIEOAHUM.

Tema 2. Inekmpomacnummnbsle KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoseOaHus. BoiHyX1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

CuHycouanbHblli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u MOTpeOsICHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuinorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mojenb 35IeKTPOMarHuTHOTO T€HEPATOPA.

BoiHyX/1eHHbIE CHHYCOUATbHBIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4epe3 ITOCIENO0BATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuuecKkue BOJIHBI, YCJIOBUSA HX pacnpoctpaneHusi. Ilomepeunbie u
OpOJIOdbHBIE BOMHBL. Ileprol, CKOPOCTh pPacCHpOCTPAHEHUS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHe, MpesIoMJIeHUE, MHTEephEepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

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

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XE€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHus u qudpakius.

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

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckre yCTpPOWCTBA M TNPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paaguonpuéMHHUK, TEJIEBU30p, aHTEeHHA, Tenedon, CBY-neus,
yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JJTUHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHMN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoseOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMJICHUE, TOISpU3aIus, udpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd caera.
To4euHbIN UCTOYHUK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [1IocTosIHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [JIMH BOJIH IMpPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyweit B npusme. [ucnepcus cBera. CloxHBIA cocTaB Oenoro cBera.
[Ber.

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

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTossHUE M OINTHYECKas Cujla TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
PACCTOSIHUSI TOHKOU c(hepudecKoil JMH3bl OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MTOKA3aTeNs MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop myda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuiyeckord ocu. IlocTpoeHne wu300pakeHUNW TOYKH M OTpe3Ka IMPsSMOU B
coOMparolMX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromas cnocoOHocTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenuuss cBera. KorepeHTHble HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JABYX KOTEpEHTHBIX HWCTOYHHUKOB. [IpuMeprl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpH MAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IMIPOLECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanrie npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojielib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaLIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOTa.

Habmronenune natepdepeHiu crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON PeIETKH.

Hab6mronenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipu3aiuu cBeTa.

[IpumeHeHune nonapoua0B ISl U3YUCHHS] MEXaHUUECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIIEHUs CTEKIIA.

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

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, vHTep(hEepeHny 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3ITyUYCHUS HA IBYX IIETISAX.

HabGnronenue nucnepcum.

HabOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa M3Iy4YEHHUS] CBETOJMOJIa MPU MOMOIIHM AUPPAKITMOHHOM

PEIIETKH.
Paszges 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanus  JlopeHra.
VYcinoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEITUBUCTCKON YaCTULIbI. DHEPTUs
MOKOS.



TexHu4yeckne YCTPONCTBA M TEXHOJOTMYECKHE IPOILIECChl: CIYTHUKOBbBIE
NPUEMHHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YueHnueckuit SKCEPUMEHT, J1aOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEIATUBUCTCKUX 4YacTUI (MO
dboTorpadusM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3IIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMeulenns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. Ctonerosa. 3akoHsl ¢hoTodddexra. YpaBHeHHE
OitHireitHa aist potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawlnyk moBepxHOCTh). Omnbiter [1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonuel ae bpouns. linaa BonHel ne bpoitst n
pa3mepbl 00JacT JIOKAIM3alUUM JABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTAJIax.

Crneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEHHOCTeN
I'eitzenOepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doTo3(PpdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO (GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO/ OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

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

[Toctynatel bopa. U3ny4yenue u normnoimienne GOTOHOB MPH MEPEXoJie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapi ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO H3TyUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue tmHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsina siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PamunoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyuyeHue.

3akOH pPaJAMOAKTHBHOrO pacnaza. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJMOAKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 anaep. Snepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSZAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIIEKThl DPa3BUTHUSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpalyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HbI U JICNTOHBI.
IIpencraBinenne o CtannaptHo Moaenn. KBapK-ritoOHHAst MOZENb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepust U TEMHas
SHEPIHUsl.

EnunHcTBO PU3nyeckoi KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHHMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCAeA0BaHUNA. (COBPEMEHHBIE ONTHYECKHUE
TEJICCKOIIBI, PAJAOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHUE.

ComnHeuynas cucrema.

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

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpabHbIN KIacc —
CBETUMOCTBY». 3BE3JBI TJIAaBHOM IOCJIEIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&37. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3HOrO0 HeOGA HEBOOPYXKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUJIOKEHUIN AJIsl ONpeIeTICHUs TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE CcO3Be3ausi CeBEpHOro IMOJyIlapus W SpKue
3BE3/bI.

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

Du3nYeCKUl MPAKTHKYM.

Cnioco0bl n3MepeHus (HU3NYECKUX BEIUYHH C MCIIOJIh30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECHOBAHUN  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3enax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alusl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHasa pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnka», « IEMEHTbl ACTPOHOMHUH U ACTPOPUZHKNY.

Ponpr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3MUecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHuKH, ONOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUU.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanua: SBICHUE, HAYYHbIH (akT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAONIOJEHHE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUN. TpHUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1om0OMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDKCHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHUE PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTHMKA B MEIULIMHE, ONTUYECKHE SBJICHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghusa: wmarHuTHBIE TMOJOCAa 3€MJIM, 3aJIEKU MATrHUTHBIX  PYI,
¢doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTpONepeay, 3JIEKTPOBUraTeNb, pajgap, paluonpuEMHHUK, TEJIEBU30D,
aHTeHHa, TeiepoH, CBY-meub, yIbTpa3BYKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI e€ pPa3BUTHUA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukary
JOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaav3allii OCHOBHBIX HAIPaBJICHUU
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e chOpPMHPOBAHHOCTh TPAXKIAHCKONW  TO3UIMU  OOydYaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 0OIIECTBA;

e TPUHATHE TPAAUIMOHHBIX OOIIEUETOBEYECKMX T'YMaHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

* TOTOBHOCTb BECTU COBMECTHYIO JAEATEIIBHOCTh B HHTEPECAX T'PAKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBJICHUUM B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHME B3aHUMOJCHCTBOBATH C COLHAJIBHBIMH  HWHCTUTyTaMH B
COOTBETCTBHH C UX (YHKIMUSIMHU ¥ HA3HAYCHHUEM;

* TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e c(HOPMUPOBAHHOCTH POCCHICKOM rpax JaHCKOU WJIECHTUYHOCTH,
MaTpUOTHU3MA;

* IIECHHOCTHOE OTHOLIEHHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MOBE/ICHNUS,

e CIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

3CTETHUYECKOI0 BOCIIUTAHUA:

* DOCTETUYECKOE OTHOUICHHWE K MHUpPY, BKJIIOYAs OCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3HMIECKON HAYKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3audHbIM chepaM npodecCHoHaNbHON AeATEILHOCTH, B TOM
YuCJIe CBS3aHHBIM C (U3UKOW W TEXHHKOH, yMEHHE COBEpIIATh
OCO3HAHHBIA BRIOOP OyayIIel mpodeccuu U peain30BbIBaTh COOCTBECHHBIC
’KU3HEHHBIE I1JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CamMOOOpa3OBaHUIO B
00acTH (U3HKYU Ha TPOTSIKESHUU BCEH KU3HH.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJIbTYphI, OCO3HAHHE TI00aIBHOTO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBICHUE IEHCTBUI B OKpY)KAIOIICH cpeie Ha
OCHOBE 3HaHUS IEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OMbITa JCATEIHPHOCTH SKOJOTHYCCKON HANpPABJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW JESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue 1ecCTBUSA:

CaMOCTOATENBHO  (opMyJIHpoOBaTh M aKTyalU3upoBaTh Mpoliemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN AESITENIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JOOCTH>KEHUS;

BBISBISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbIiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTb, OLIEHUBATH COOTBETCTBUE
PE3yJIbTaTOB LIENISIM, OLICHUBATH PUCKU ITOCIEACTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX TPOOJIEM.

ba3oBble HCCJICA0BATC/IIBCKHUE I[eﬁCTBHﬂZ

BJIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSMUA U METOJIAMU
(bu3nYecKoil HayKH;



BJIaJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOEKTHOM
NEATeTLHOCTH B 00JIaCTH (PU3HKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHUs 3ajad  (PU3n4eckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METO/IOB MMO3HAHUS;

BJIaJIETh BHJAAMU JIESITEILHOCTH IO TOJYYCHHI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTaluy, TPeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallsAX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M M aKTyaJW3UpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ pEUIeHMs, HaxOAUTh AaAPTyMEHThHl s
JI0Ka3aTeIbCTBA CBOUX YTBEPKACHUH, 3a/aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TIOJIYyYEHHBIE B XOJI€¢ PEIICHUA 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3BMEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPH U3YUYSHUH (PU3HUKH,

JaBaTh OLICHKY HOBBIM CHUTYAaIlUsSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHMUS TO0 (QU3NKEe B MPAKTUYECKYIO OO0JaCTh
KM3HEICATCIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJEH, NIPEIJIaraTb OPUTMHAIBHBIC MTOIXOAbl U PEIICHUS;
CTaBUTh POOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MHPopManuu (U3HUECKOTO COAEp>KaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH MOUCK,
aHalM3, CUCTEMATHU3AIMI0 M WHTEPHpPETalnio UH(POpMalUU Ppa3IuYHBIX
BUJIOB U ()OPM IPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpeACTBa MH(DOPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpPEOOBAaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEP’KaHMSI B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HayeHus UHGOpPMaMM U UEJNEBOM ayAUTOPUH, BBIOUpAs
ONTUMAaIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIEHHEe Ha Ypokax (U3UKA HU BO BHEYPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CcMAr4arhb
KOH(DJIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCIIOIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUYAJIBHON paOOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JACUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJI€HA KOJIJIEKTHBA;

NpUHUMATh UEIM COBMECTHOM JEeATENbHOCTH, OpPraHu30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS TO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacpeiesIsiTh POJIK ¢ YYETOM MHEHUI y9aCTHUKOB, OOCYK/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJAJa M KaXJOr0 YYaCTHHKA KOMaHIbl B
o0l pe3ysbTat Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE IOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYILIECTBIIATH IMO3HABATENIBHYIO  JESATENbHOCTh B
obnactTu GU3MKK W aCTPOHOMHUH, BBISIBISATH NPOOJIEMBI, CTaBUTh U
bopMyIupOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPaKTUYECKOH paboThl C YYETOM HMEIOIINXCA
pPECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpATh paMKH  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUpPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 32 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMU B 00JIacTU
(GU3UKK, TIOCTOSIHHO TOBBIIIATH CBOW 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBEI B JICSTEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMM TO3HABATEJILHOM peduiekcur Kak OCO3HaHUs
COBEPILIAEMBIX JIECTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MNpUEMBI pediIeKCuu I OIEHKH CUTYyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTBl JIPYIMX TP aHAIU3€ Pe3yIbTaTOB
JEATSIILHOCTH,

MPUHUMATh ce0s, MOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTUX MpPU aHAIW3€ PE3YJbTaTOB
JEeSITeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLTUOKH.

B mpomecce mocTkeHUs JMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEI I10
dbu3uke U1 ypOBHS CcpeaHero ooOmero oO0pa3oBaHHS y  OOYYarOIIUXCS

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WUHTEIUICKT, MIPEeIOoJIarafo A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHMs,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(ephl, OBITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIOCOOHOCTh AAANTHUPOBATHCA K
OMOIIMOHAILHBIM W3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIKOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIU
U yCTeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JCHCTBOBAThH, UCXO U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  3MOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 TMPH OCYIIECTBICHHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWUBATH
OTHOUIIEHUS! C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSABIATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

I[MTPEMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpenMeTHble pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JJOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

MOHUMATh POJIb  (PU3UKU B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOW M 3THYECKON cdepax JeATeIbHOCTH
YeJI0BeKa, POJb U MECTO (M3UKU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA,
3HAUEHHE OIHCATEIbHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEILHOW W
MPOTHOCTHYECKOW ~ (QYHKIUH  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJISIpHON (UBUKH U TEPMOJMHAMHUKU, POJIb (PU3HUYECKON TEOPHUH B
(dbopMHUpOBaHUU MIPEACTABICHUNA O (PU3UIECKON KAaPTUHE MHPA;

paznuyaTrh YCJIOBUSL TPUMEHHUMOCTH Mojelied (u3ndyeckux Ten u
MpOLIECCOB (SIBJIGHUI): HWHEpIMalbHas CcHUCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TEJO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJHOE mMajcHUE, a0CONIOTHO ympyras aedopmarus, aOCOIIOTHO
yIpyroe v abCoMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU ra3a, )KUIKOCTH
1 TBEPAOTro (KPUCTAUIMYECKOI0) Teja, UACaNIbHBIN ra3, TOYCUHBIN 3apsi,
OJTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

paznuyath ycioBHs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (DHU3UIECKUX
3aKOHOB, TOHMMAaTh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHITH MEXAHUYECKHE TMPOIECChl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABUKEHUS, (OPMYJIbl KUHEMATUKU PABHOYCKOPEHHOIO
NBIDKECHUS, TpeoOpazoBaHus [anmwies mJisi CKOPOCTH W TEpEeMEIICHUs,
3akOHbl HprOTOHA, NOpPUHOMO  OTHOCUTENIbHOCTHM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYyJIbCAa U MEXAHUYECKOU
OHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXAHHYECKOW JHEpruu,
YCJIOBUSI paBHOBECHUs] TBEPIOro Teina), NpPU HATOM HCIOJIb30BaTh
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpazoBanuii ["anumnes, BToporo
U TPETbEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIyJbCa U
MEXaHUYECKOM SHEPrur, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATH U OOBICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOJIb3Ys
ocHoBHble mojokeHHs MKT © 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOJUHAMHUKHA (CBA3b JABJIEHUSA HUICAJBbHOIO Ta3a CO CpeaHew
KUHETUYECKOM HDHEPIrUEN TEIJIOBOIO JBUKEHUS W KOHLEHTPALMEUW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKOUN
SHEPruei TEMJIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBSI3b JABJICHUS UACAIbHOTO
raza C KOHUEHTpalUUel MOJIEKYJ M €ro TEeMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOLECCax), IPU 3TOM HUCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—KnanelpoHa;

aHAJU3UPOBATh U OOBSACHITH DJIEKTPUUECKUE SBJIICHUS, MCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JJIEKTPOJMHAMUKH (3aKOH COXpPaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUUA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHWS: 3aKOHbI OMa [Jis ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jxoynsa—JIeHua,
npasuia Kupxroda, 3akonsl @apajes 1Jist 3JeKTPoIin3a);

OMUCKHIBATh (PU3NUECKUE MPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHHBI:
MEpEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJIE€HUE, NOTEHUUANbHAS DJHEPrUs, KUHETUYECKas
DHEPrusi, MEeXaHWuyeckass SHeprusi, padoTra CWibl, LIEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cujla TSKECTH, CHIIA YIPYTOCTH, CUJIa TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJIEHCTBUS Tenma ¢ 3emi€il BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu MpPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
aOcoJIfoTHasl TeMmIepaTypa Teja, paboTa B TEpPMOJAMHAMUKE, BHYTPEHHSS
SHEPIusl HJACAIBHOTO OJHOATOMHOTO Trasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAsA BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TemiaoBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsija WIM 3apsHDKEHHOrO Iapa B
BAKYyM€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOTO OIS,
Pa3sHOCTh  MOTEHUUAJIOB,  JJICKTPOABIKYILAS  CWJa, CHJIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE YydacTKa LENU C MOCJIEAOBATEIBHBIM U
MapaJJIEIbHBIM COCITMHEHUEM PE3UCTOPOB, SHEPTHUS BJIEKTPUUECKOTO MOJIS
KOHJEHCATOPA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBJICHUM:
MEXAHUYECKOE JBMXKEHHE, TEIUIOBOE JBM)KEHHUE YACTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IJIABJIICHUE U KPUCTAJUIU3aLsl, HAIIPABIECHHOCTD
TEIUIONEpeaady, 3JIEKTPpU3alUs TeJ, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJIHUKA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT
OPYrOl €  HCHOJIb30BAaHUEM  MPSMBIX  U3MEPEHHH, TNpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBAaTh pe3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHAEC TpaPuKOB C YYETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeNaTh BHIBOJIBI MO pe3yJibTaTaM
UCCJIeIOBAHMS;

MPOBOJAUTL KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, TMPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIEHHWBAaTh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOM TUIOTE3bI: TUIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PE3YyJbTaThl U JIeJIaThb BBIBOJ O CTAaTyce€ NPEAJIOKEHHOU
TUIIOTE3bI;

coOJro1aTh MpaBuiia 0€30MacHOr0 TPyJa IMPH MPOBEACHUU MCCIEIOBAHUN
B paMKax y4eOHOro OHKCIEpUMEHTa, TMpaKTHKymMa U  ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMS;

pemiatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(dbu3nyecKoil MOJENBbIO: Ha OCHOBAaHWU aHaIW3a YCJIOBHUSI OOOCHOBBHIBATH
BBIOOp (u3MUecKON MOJenM, OTBeHaroleld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  MOCTYJIATHI
bu3MYeCKuX TEOpUl NpPHU HUCIMOJIB30BAHUU MaTeMaTHYECKUX METO/I0B
pelieHus 3a1a4, NpoBOAUTh PACU€Thl HA OCHOBAaHUW MUMEIOIIUXCS JaHHBIX,
aHAJU3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJAbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBbIE 3aJaud, TpeOyrolue NPUMEHEHUsI 3HAaHUM U3
Pa3HBIX pa3JeioB Kypca (PU3MKH, a TaKKe UHTErPalMi 3HAHUM U3 IPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY PacCyXJACHUMN ¢ OMOPON Ha U3yUYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETUYECKUE 3HAHMUS ISl OOBICHEHUS OCHOBHBIX
MPUHIUANOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKHU, B OOBSICHEHUE MPOILIECCOB OKPYKAIOILIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
JEeSTENbHOCTA 4YEJIOBEKA, CBS3aHHOW ¢ (DU3MYECKMMHU IMpoIleccamu, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEACTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAayKM M TEXHOJOIWMH JUIsl JaJbHEHIIEro pa3BUTUS YEIOBEUECKOTO
00I1IeCTBA;



MPUMEHSTh Pa3IUYHbIe CIOCOObI PaboThl ¢ WHpOPMANUEH (PU3UIECKOTO
COJIEp)KaHUsI C HCIOJIb30BaHWEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTHUH JUIsI TIOMCKA, TEpepadOTKu ¥ TPEAbSIBICHHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON WH(GOPMAITNH, CTPYKTYPUPOBAHUS I MHTEPIPETAIINH
uHPOpMAIIMHU, TONYYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UPOBATh  TOJIy4aeMyr  HWH(GOpPMAIMi0O ¥  OICHHWBATh €
JOCTOBEPHOCTh KaK Ha OCHOBE WMMCIOIIMXCS 3HAHWM, TaK WU Ha OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OpraHHU3aIMOHHBIC U NO03HAaBaTEIIbHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BEITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHCHHEM pPa3IUYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATLHO PACIPEACIIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYaIllUSX, aJCKBAaTHO OIICHWBATh BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIBI B PEIICHUE PacCMAaTPUBAEMON MTPOOTIEMBI;

MPOSIBJISITH MOTUBAIIMIO K OyayImieil mpodecCHOHAIBHON JAESITEIbHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHUECKOTO TPOQHITSL.

K kxonny oOyuenust B 11 knacce mnpeaMeTHbIE pPeE3yJbTaTbl Ha YIITyOJEHHOM
YpOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

NOHUMATh POJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THYECKOU cdepax JesATEIbHOCTH YEJIOBEKa, POJIb U MECTO
(GU3UKKM B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJb aCTPOHOMHUHU B
[PAKTUYECKOM  JICITEIBPHOCTH YEJIOBEKAa W JAJIbHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIbHOM, CUCTEMATU3UPYIOIEH,
OOBSCHUTEIBHON M TMPOTHOCTUYECKON (YyHKUUN (PU3UUECKON TEopuu —
ANEKTPOANHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKY, poiab GU3NIECKON Teopuru B (POPMUPOBAHUU TPEACTABICHUNA O
bu3nYecKoil KapTHHE MUpPA, MECTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHUMOCTH MoOAeIeld (U3M4ecKkux Tem u
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJIHOPOIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOoeOaHusl, MaTeMaTUYECKU MasTHUK,
UJeadbHbIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJI€aTbHbBIN
KoJie0aTeIbHbIA KOHTYp, TOHKAs TMH3a, MOJIEJIel aToMa, aTOMHOIO siipa 1
KBAHTOBOM MOJICJIH CBETA;

paznuyath ycioBHs (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM xapakTep (yHIaMEHTAJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHI M SBIICHUS,
UCIIOJb3Yysl OCHOBHBIE TIOJOKEHUS W 3aKOHBI DJJIEKTPOJWHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHus
ANEKTPUYECKOro 3apsana, cuina Awmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYyJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHIITEITHA);

aHAIM3UPOBATHh U OOBSCHITH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIOTIb3YS
MOJIOKEHUS  KBAHTOBOM  (u3uku  (ypaBHEeHHE  DUHINTEHHA  AJA
doToapdexra, mnepBbli U  BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO U MACCOBOT'O YKCENl M SHEPTUU B SIAEPHBIX PEAKLMIX, 3aKOH
pPaAMOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3UUECKUE TPOLECChl M SIBJICHUS, HWCIOJIb3YS BEITUYHHBI:
HaMpsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUMAJIOB, JJIEKTPOJABWXKYINAS CUJA, HHIYKIUSA
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTUBHOCTb,
ANEKTPOABMXKYIIAS CHUJIa CAMOWHAYKIIUM, HSHEPrusi MAarHUTHOIO IMOJIsS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMITYJIbC, IOJHAsT SHEPrus,
DHEPTUs TIOKOS CBOOOJHOW 4YaCTHUIBI, DHEPTUs M HUMIIYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3apsAJl Allpa, SHEPTHSI CBA3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHMA:
AIEKTPOMArHUTHASI MHIYKIIUSI, CAMOMHIYKIIUSI, pe€30HAHC, HHTEep(DepeHITus
BOJH, Judpakius, JUCHEPCHs, TOJHOE BHYTPEHHEE OTpakeHHE,
dboroanekTpudeckuii 3pdext (dbororddekrt), ampda- u Oera-pacrajbl
sayep, ramMMma-usiydeHue sjep, (U3MYeCKUe MNPUHIUIBI CHEKTPaTIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HMHAYKIUHA MArHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

CTPOUTH U300paKeHUE, CO3aBAEMOE IJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalolMe aCTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl JJIsi aHanmM3a U OOBACHEHHS  (PU3UYECKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX Tell, IBOJIIOLNHU 3BE3/] U BeeneHHoi;
MPOBOJUTh HCCICOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, IMPU OTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pPE3yjbTaThbl TMOJYYEHHON  3aBUCHUMOCTHU



bu3nYecKkux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTe  M3MEpPEHWid, JelaTh  BBIBOABI IO  pe3ysbTaram
UCCJIeI0BAHMS;

NPOBOANTH KOCBEHHBIE HM3MEpPEHUs (U3MUECKUX BEIHYUH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNUTH OMBITHI IO TPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCTIEPUMEHTAIIFHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJlyYEHHBIE Pe3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUIOTE3bI;

OTKCHIBaTh METOBI TIOMYyUYEHUSI HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJroaTh paBuiia 0E30MacCHOTO TpyJa MPU MPOBEAECHUU UCCIIECIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKTHKymMa U  ydeOHo-
HCCJIEIOBATENILCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOpHOro 000pyAOBaHMS;

pemaTe pacy€THBIE 3a0a4M C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3znyecKkoil MOJeNnbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHS BBIOMPATH
dbu3nueckue MoJenH, OTBEYaroluue TpeOOBaHUSIM 3aJadyH, MPUMEHSTH
dbopMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOpHUi
OpU  WCIONB30BAaHUM MAaTEeMAaTHUYECKUX METOJOB  pEIIEHUS 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMM MMEIOLIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUs C YYETOM MOTYyUYEeHHBIX
pE3yNbTATOB;

pemath KadeCTBEHHBIE 3aJauyd, TPEOyIolue NPUMEHEHHs 3HAHWHA U3
pa3HBIX pa3JeNioB Kypca PU3UKH, a TAaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATH JIOTUYECKYIO
[ENOYKY pacCyKJICHUI ¢ ONOPOi Ha N3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OIIEHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHOMN
AESITENPHOCTA YeNIOBEKa, CBSI3aHHOW ¢ (DM3MUECKUMHU MPOIECCAMH, C
MO3UINI 3KOJOTHYEeCKON 6€30MacHOCTH, MPEACTABICHUH O pallMOHaILHOM
MPUPOONOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH JUId JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
00I1IeCTBA;

MPUMEHSATh pa3IuyHble CrOcOoObl paboThl ¢ MHPOPMaLKUEH (PU3UYECKOTO
COJIEp)KaHUSI C MHCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, MPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(OpPMAIIMOHHBIE
TEXHOJIOTMM Uil TOUCKA, MepepabOTKM U MpPEeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALNU
uH(pOpMaIKY, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPHUTHYECKH
aHaIM3UpOBaTh  MOJy4YaeMmMyro  HMH(OpMalMiO M  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHaiM3a UCTOYHUKA UHPOPMALIUU;

MPOSBIISATH OpraHu3alMOHHbIE U NI03HABATEIIbHBIC yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBITOJIHEHUS TPOEKTHBIX U yUEOHO-UCCIIEA0BATEIBCKUX PadoT;

paboTaTh B TpyNIe C HCIOJIHEHUEM pPAa3IUYHbIX COLMAIBHBIX PpOJIei,
IUIAaHUPOBATH PA00Ty TPYyNIbl, PALIMOHAIBLHO PACIPEACTATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsAX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB T'PYIIIbI B pELIEHUE pacCMaTpUBAaEMO poOIeMbl;

MPOSIBJISITH MOTUBALIMIO K Oyayuieil nmpodecCuoHaIbHON AESITeIbHOCTH 1O
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO TTPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosan4yectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Konrpoiabnsie | IIpakTHuecku
n/n NMPOrpamMMmbl Bcero o0Opa3oBaTe/IbHBIE
padoThI e padoThbl pecypest
Pasnea 1. HAYUHBIA METO/I IO3HAHUA ITPUPOIBI
1.1 Hayunslii MeTOZ IO3HAHUSA IPUPOLBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
Konnexmus IIOP
2.1 Kunemaruka 10 1 http://school
Konnexous LIOP
22 Aunamuka 10 http://school
Konnexkmus 1IOP
23 Craruka TBEpIOro TEna 5 1 http://school
Konnexmus 1LIOP
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 10 1 http://school
Hroro no pazgeny 35
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
Konnexousa LIOP
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 http://school




Konnexmus 1LIOP

3.2 TepmoanHaMuka. TeroBbIe MaIIUHBI 20 http://school
13 ArperatHsle cocTosiHUS BelecTBa. dazoBble 14 Konnexuwus OP
. IepexoTBI http://school
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOJAUHAMUKA
Konnexmusa LIOP
4.1 DJEKTPUUYECKOE T10J1E 24 http://school
Konnexous LIOP
4.2 [ToCTOSIHHBIN 2TEKTPUIECKUNA TOK 24 http://school
Konnexmus LIOP
4.3 Toku B pa3nu4HbIX cpenax 6 http://school
Hroro no pazneny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 170 16




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTebHbIC
padoTbI padoThI
pecypchl
Paznea 1. JIEKTPOJJMHAMUKA
1.1 MarunuTHoe nosue 14 Komnexuus LIOP
1.2 DNeKTpOMarHuTHasi MHAYKIIUS 13 1 Konnekuus LIOP
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanudeckue KojieOaHus 10 Komnexuns HOP
2.2 DJeKTpOMarHuTHbIE KoJIeOaHuUs 15 Komnexuus LIOP
73 MexaHndecKkre 1 31eKTPOMATrHUTHBIE 10 1 Komnekuus LIOP
' BOJIHBI
24 Omnruka 25 1 Konnexims LIOP
Hroro no pazneny 60
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 Ocnosbl CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckyJisipHO-BOJIHOBOU J1yajnu3m 15 Komnekuusa [IOP




4.2 dusuka aTomMa 5 Komnexnus IJOP
43 ®du3nKa aTOMHOTO A]pa U 3JI€MEHTapHBIX 5 Komnexuusa LIOP
' YaCTHI
Hroro no pasneny 25

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNeMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no paszgeny 12
Paznen 6. PU3NUYECKUAMN MPAKTUKYM
6.1 Du3NYeCKUil IPAKTUKYM 16 16
Hroro no pazneny 16
Pasznen 7. OBGOBIAIOHIEE IIOBTOPEHHUE
CucremaTtu3zanus u 000011IeHNnE
71 IPEeIMETHOTO COJIeP>KaHuUs U OTIbITa 15
' JEeSATENIbHOCTH, IPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no pazgeny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 170 16




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka KoHTpoJbHBI IIpakTHyeckune
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypcsbl
1 ®dusuka — pyHAaMeHTaIbHAS HAyKa O 1 Komnexkuus LIOP
IIPUPOJE 04.09.2023
DKCIEPUMEHT U TEOPHsl B MPOIIECCE Komnexkuus LOP
2 Mo3HaHus npupoasl. Habmrogenne u 1
pup 05.09.2023
HKCIIEPUMEHT B (PU3UKE
Konnexmusa LIOP
3 Crioco05bI u3MepeHusa GU3NIECKUX BETNUYNH 1
penia ¢ 05.09.2023
AOcon0THAsI 1 OTHOCUTETbHAS Komnexuus [IOP
4 MOTPEIIHOCTH U3MEpEeHNH (PU3UICCKUX 1
P pennii 06.09.2023
BEJINYUH
MonenupoBanue B pusuke. Pons 1 Mmecto Komnexuus LOP
5 ¢bu3uku B OPMUPOBAHUHN COBPEMEHHOMN |
Hay4YHOU KapTHUHBI MUPA, B IPAKTHYECKOU 11.09.2023
IeATEIbHOCTH JII0JIEH
HayuHb1il MeTOZ 1TO3HAHUS U METOJIBI Konnexmusa LIOP
6 . 1
ucCcIeIoBaHus (PU3NYECKUX SIBICHUIH 04.09.2023
Mexanunueckoe aBmkeHne. Cucrema Konnexmusa LIOP
. otcyeTa. OTHOCUTEIBHOCTE MEXaHHUYECKOTO 1
nerxenus. [Ipsmast u oOpatHas 3aqauu 11.09.2023
MEXaHUKHU
8 Pannyc-BekTop MaTepranbHON TOYKH, €TO 1




MPOEKIIMK Ha OCH KoopAHuHAT. Tpaekropus.
ITepememenue. CkopocTh. X mpoekuun Ha
OCH KOOpJMHAT

12.09.2023

PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHE.
I'paduyeckoe onricanre paBHOMEPHOIO
MPSIMOJIMHEMHOTO ABMXKEHUS

12.09.2023

Konnexkmusa LIOP

10

CrnosxeHue nepemMenieHnii 1 CKOpoCTeH.
Pemenne 3anau

13.09.2023

Kommekmus LIOP

11

HepaBHoMmepHoe nBr>keHHe. MTHOBEHHas
CKOpOCTb. Y ckopenue. [IpsamornnHeitnoe
JABWIKCHUC C TIOCTOAHHBIM YCKOPCHUCM

18.09.2023

Konnexmusa LIOP

12

I'paduueckoe onucaHue NpSIMOINHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

18.09.2023

Konnexmusa LIOP

13

CBobOoHOE mazieHne. Y CKoOpeHue
cBOOOIHOTO MageHus. 3aBUCUMOCTE
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U WX TpaduKu

19.09.2023

Konnexmusa LIOP

14

JIBmkeHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

19.09.2023

Kommekmus LIOP

15

KpuBonuneiinoe nBmxenue. /[Brxenne mno
OKPY>KHOCTH. YTJIOBasl U JTUHEHHAS
ckopocTs. [lepuon u yactora.
[{eHTpOoCTpEMHUTENBHOE U TIOJTHOE
YCKOpEHUE

20.09.2023

16

KonTponbnas pabora no teme
"KunemaTtuka"

25.09.2023

17

[1epBeiit 3akon HptoToHa. MHepunanbHbie
cucteMbl oTcuéra. [IpuHumn

25.09.2023

Konnexmusa LIOP




OTHOCUTENLHOCTH | anuiest.
HewuneprinaapHbie CHCTEMBI OTCUETA

13 Cuna. PaBHoselicTByIOIIAs cuiia. Bropoi Komnexuus [IOP
3akoH Hprotona. Macca 26.09.2023

19 B3anmoneiictue ten. Tperunii 3akoH Konnexuus [IOP
HeroTona 26.09.2023

20 [IpuHumn cynepnoszunuu cui. Pemenue Komnexkuusa LHOP
3a/lay Ha IpUMeHeHue 3akoHOB HproToHa 27.09.2023
3aKOH BCEMUPHOTO TATOTEHUS. Konnexmusa LIOP

21 :‘)KBI/IBaJ'IfHTHOCTb rpaBUTALIMOHHON U 02.10.2023
MHEPTHOM Macchl

” Cura TSKECTH M YCKOpEHHEe CBOOOTHOTO Konnekius LIOP
HaacHus 02.10.2023
JIBi>keHrne HeOeCHBIX Te U UX Komnexuus [IOP

23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas 03.10.2023
KOCMHYECKasi CKOpocTh. 3akoHbl Kerutepa

24 Cuina ynpyroctu. 3akoH ['yka. Bec Tena 03.10.2023 Komneruns OP
Cuina tpenus. [Ipupoaa v BUIbI CUIT TPEHUS. Komnekmus [HOP

25 JIBUKE€HUE B KUJKOCTH U Ta3e C YUETOM 04.10.2023
CUJIBI COIIPOTUBIIEHUS CPEBI

2% Hasnenue. 'mapocrtaTtnyeckoe JaBiICHUE. Komnexuus [IOP
Cuna Apxumena 09.10.2023

7 AobcomoTHO TBepaoe Teno. [loctynarensHoe Konnexuus [IOP
Y BpamlaTesibHOE JBMKEHUE TBEPIOTO Telia 09.10.2023

73 MoOMEHT CHJIBI OTHOCHUTEIBHO OCHU Konnexmusa LIOP
BparnieHus. [lnedo cubl 10.10.2023




29

CrnosxeHue cuil, MPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTH Tena. Y cioBus
paBHOBeCHsI TBepAOro Tena. Busl
paBHOBECHS

10.10.2023

Konnexkmusa LIOP

30

Pemenune 3agau

11.10.2023

Kommekmus LIOP

31

KoHnTtponbhas padota mo teme "J[nHamuka.
CraTtuka TBEpaoro rena'

16.10.2023

Konnexkmus LIOP

32

I/IMHy.]'IBC MaTepHaﬂBHOﬁ TOYKH, CUCTCMBI
MaTE€pHAJIbHBIX TOYCK. I_IGHTp MacC CUCTEMBI
MaTCpHaAJIbHBIX TOYCK. TeopeMa (6]
JABMKCHHU LCHTPA MacCC

16.10.2023

Konnexkmus LIOP

33

NmnynibC cuiibl 1 K3BMEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHEHMS UMITYJIbCA.
PeaxTnBHOE IBIKEHME

17.10.2023

Kommekmus LIOP

34

MoMeHT uMITyJIbca MaTepUaIbHOU TOUYKH.
[IpencraBneHue 0 COXpaHEHUM MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJIAX

17.10.2023

Konnexuus LIOP

35

Penrenue 3anau

18.10.2023

Konnexmusa LIOP

36

Pabora cwibl Ha MajOM U Ha KOHCYHOM
nepemerneHun. I'paduueckoe
MIpEICTaBICHUE pabOTHI CHUIIBI. MOIIIHOCTH
CHITBI

23.10.2023

Kommekmus LIOP

37

Kunernuaeckas sneprus. Teopema 06
U3MEHEHNU KUHETHYECKOU OHEpPIrun
MaTepUAIbHON TOUKH

23.10.2023

Konnexkmusa LIOP

38

HOTGHHI/IHJ'H)HBIe 1 HCIIOTCHIMAJIBbHBIC CUJIBI.




[TorenunanwHas sHeprus. Bropas
KOCMHYECKAsi CKOPOCTh

24.10.2023

39

Tpetbs kocMuueckasi ckopocTb. CBsi3b
pabOoThI HENOTEHIMAIBHBIX CHJI C
N3MEHEHUEM MEXAaHUYECKON IHEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn

24.10.2023

Komnekmus LIOP

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBaenue bepnyiuu 115 uaeanbHOU
KUIKOCTH

25.10.2023

Konnexuus LIOP

41

KonrponbHas padorta o Teme "3aKoHbI
COXpPaHEHUs B MeXaHUKe"

06.11.2023

Konnexmusa LIOP

42

Pa3Butne npeacrasiieHnil 0 npupoe
tTeroTel. OcHoBHBIE nonoxeHns MKT.
Jduddysus. BpoyHoBCcKOe ABIKEHHE

06.11.2023

Konnexmusa LIOP

43

CtpoeHue ra3000pa3HbIX, )KUAKHX U
TBEPABIX TeJ. XapakTep JBIKCHUS U
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA

07.11.2023

Konnexkmusa LIOP

44

Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
KonnuectBo BemectBa. ITocTostHHAS
ABoraapo

07.11.2023

Konnexkmus LIOP

45

Temneparypa. TemioBoe paBHOBECHE.
IMkama Henscus

08.11.2023

Konnexkmusa LIOP

46

Pentenue 3anau

13.11.2023

Komnekmus LIOP

47

N neannHbiii Ta3. 'a30BLIe 3aKOHBI

13.11.2023

Konnexkmusa LIOP

48

VYpasaenue Menneneena-KnanelipoHa.




Pemenne 3agau

14.11.2023

49

AbGcomntoTHas TeMieparypa. 3aKoH
JanproHa

14.11.2023

Konnexkmusa LIOP

50

N3omnporneccsl B HIeaIbHOM Iase C
IIOCTOSAHHBIM KOJIMYECTBOM BEUICCTBA

15.11.2023

Konnexmusa LIOP

51

I'padmyeckoe mpencraBieHUe
M30IIPOLIECCOB: N30TEPMa, U30X0pa, n300apa

20.11.2023

Konnexmusa LIOP

52

OcHoBHoe ypaBHeHre MKT

20.11.2023

Konnexkmusa LIOP

53

Penrtenue 3anmau

21.11.2023

Konnexmusa LIOP

54

CBsi3p a0CONIIOTHOM TeMIIepaTyphbl
TEPMOJIMHAMUYECKOM CUCTEMBI CO CpeaHEN
KMHETHUYECKOM 3HEPruei moCTyIaTeIbHOro
TEIUIOBOTO JIBWKEHUS €€ YaCTHII

21.11.2023

Komnekmus LIOP

55

O00011IEHE U cUCTEMATH3AlIU 3HAHUI 110
Teme "OcuoBet MKT"

22.11.2023

56

Konrponbnas padora no reme "OCHOBBI
MKT"

27.11.2023

57

TepMoanHaMuyeckas cucTema. 3alaHue
BHEIIHUX ycsoBuil st T/[ cuctemsl.
BHelHue U BHYTpEHHUE TapAMETPBI.
ITapamerpsl T/l cucTeMsl Kak CpeIHUE
3HAYEHHUs BEJIMYMH, OIMCBIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

27.11.2023

Konnexmusa LIOP

58

HyneBoe Hauano TepMoAMHAMHUKHU.
CamonpousBoibHas penakcanus TJ]
CUCTEMBI K TETUIOBOMY PABHOBECHIO

28.11.2023

Konnexkmus LIOP




59

Moaens uaeaabHOIo ra3a B
TEpPMOJIMHAMUKE. Y CIIOBUS MPUMEHUMOCTH
3TOH MOJIEIIHN

28.11.2023

Konnexkmusa LIOP

60

VYpaBuenue MenaeneeBa-Knaneipona u
BBIPAKEHHE ISl BHYTPEHHEN SHEPIUU

29.11.2023

Konnexkmusa LIOP

61

BeIpaxxeHue 1 BHyTpEHHEN SJHEPTrUU
OJIHOATOMHOT'O UJCAJIBHOTO ra3a.
KBazucrarnueckue 1 HECTaTHYECKUE
IIPOLECCHI

04.12.2023

Komnekmus LIOP

62

DneMeHTapHasi paboTa B TEPMOIMHAMHUKE.
Brruncnenne paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamMmme

04.12.2023

Komnekmus LIOP

63

Tenonepenaya Kak crocod U3MEHEHUs
BHyTpeHHel 3neprun T/l cuctemsl 6e3
COBEpIICHHS PabOTHI

05.12.2023

Konnexmusa LIOP

64

KOHBGKL{I/IH, TCIUIONPOBOAHOCTD, U3JIYUCHUC

05.12.2023

Konnexkmusa LIOP

65

KonuuectBo Temnorsl. TenmnoéMKocTh Tena.
VY nenbHas ¥ MOJIIpHask TEIIIOEMKOCTH
BEIIECTBA. Y IeJIbHAS TEIJIOTa CTOPAaHUS
TOIUIMBA

06.12.2023

Komnekmus LIOP

66

Pacuér xonuyecTBa TEIIIOTHI ITpU
Temionepeaaye

11.12.2023

Konnexkmusa LIOP

67

[Tonsitue 06 agunabaTHOM Mpolecce.
[lepBbIii 3aKOH TEPMOAUHAMUKHU

11.12.2023

Konnexmusa LIOP

68

KonnuecTBo TemioTsl U paboTa Kak Mephl
W3MEHEHUS BHYTpeHHeH sHepruu TJ]
CUCTEMBI

12.12.2023

Konnexkmusa LIOP




BTtopoii 3ak0H TepMOJIMHAMUKY IS

Konnexkmusa LIOP

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB. 12.12.2023
HeoOpaTuMocTh MpUpOIHBIX MPOIIECCOB o
70 [IpyHIMIIBI AEMUCTBUS TEIJIOBBIX MAIIUH. Konnexkmusa LIOP
KIII 13.12.2023
71 MaxkcumanibHoe 3Hauenue KITJI. I{ukn Komnekmus LIOP
Kapuo 18.12.2023
Komnekmus LIOP
2 P
7 CIICHUE 3a71a4 18.12.2023
OKOJIOTHYSCKHE aCIIEKTHI MCIIOIb30BaHMS Konnexkmusa LIOP
. T
73 TEIUIOBBIX JBHUTATEIICH GFHOBOC 19.12.2023
3arpsA3HEHHUE OKPY KAIOILIEH Cpe/Ibl
Komnekmus LIOP
4 P
7 CIICHHUE 3a7a4 19.12.2023
O06001IeHEe 1 cucTeEMaTU3aUA 3HaHUI 110 Konnexkmusa LIOP
"T .T
75 TeMe ePMonHHaMHKa €INIOBLIE 20.12.2023
MaIIUHBI
76 KonTponbhas pabota no teme
"Tepmonunamuka. TermioBbie MaTUHBL" 25.12.2023
[TapooOpazoBaHue U KOHICHCAIHSL. Komnexkuus LIOP
77 Ucnapenue n kunenue. Y nenbHas TEIUIOTa 25122023
napooopa3zoBaHus
78 Hacpi1ieHHbIEe ¥ HEHACBIIICHHBIE MTAPHI. Komnexkuus LIOP
KadecTBeHHas 3aBUCMMOCTD IIJIOTHOCTH U 26.12.2023

JIaBJICHUs] HACBIIICHHOIO [1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00bEMa HACKIILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIepaTypbl KAIIEHHsI OT JABJICHUS B




KHUIKOCTHU

79 BrnaxHocTs Bo3ayxa. AGCOTIOTHAS U Komnexnus LIOP
OTHOCHUTEJIbHAS BIAXKHOCTh 26.12.2023
Konnexmusa LIOP
80 P
eIIeHME 3a7a4 27 122003
Teépnoe Teno. Kpucramnmueckue u Komnexuus LIOP
81 A i
amop¢HbIe Tena. AHU30TPOIHS CBOMCTB 09.01.2024
KpPHUCTAJUIOB
%) [InaBneHue u Kpuctaymu3anus. Y aejbHast Komnexkuus LIOP
terioTa masienus. CyOomumarus 09.01.2024
Hedopmaruu TBEpaOTO Tena. PacTskeHne u Konnexuus LIOP
83 . .M NI
cxxarue. Casur Oﬂ}v/nb FOnra. [Ipenen 10.01.2024
ynpyrux aedopmaruii
TermnoBoe paclupeHue XKUIKOCTEN U Konnexuus LIOP
84 & .
TBEPBIX Tuen AHrapMOHHM3M TEIJIOBBIX 15.01.2004
KOJICOAHUH YacTHII BEIIECTBA
[TpeoOpa3zoBanue sHEprUn B Pa3zoBBIX Komnexuus LHOP
85
rnepexo1ax 15.01.2024
Konnexkmusa LIOP
86 VYpaBHeHHE TEMIOBOro OanaHnca 16.01.2024
Konnexmusa LIOP
P
87 elIeHue 3a1a4 16.01.2024
[ToBepxHOCTHOE HaTsKeHUE. KanmusipHbie Komnexkuus LOP
28 siBJIeHUA. [{aBieHue moj MCKpUBJIECHHON
MTOBEPXHOCTBIO )KUJKOCTU. Popmya 17.01.2024
Jlannaca
89 O0001IeHNEe U cHUCTEMAaTH3AIUs 3HAHUH 110 Konnexuus LIOP
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA. 22.01.2024




®da3oBrie Iepexo b

90

Kontponbnas pabota mo teme "Arperatasie
cocTostHUs BeecTBa. da3oBble nepexo/s!”

22.01.2024

91

DexTpu3anys Te1 U e€ IpOosSBICHUS.
Onektpuyeckuii 3apsia. [[Ba Buma
ANIEKTPUIECKHX 3apsaaoB. [IpoBogHNKY,
JUDJICKTPUKHU U TIOTYTIPOBOTHUKH

23.01.2024

Konnexmusa LIOP

92

DNeMEHTAPHBIN ANEKTPUUIECKUI 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

23.01.2024

Komnekmus LIOP

93

B3aumoneiictBue 3apsoB. ToueuHsle
3apsapbl. 3akoH Kyiona

24.01.2024

Konnexkmus LIOP

94

Pemenne 3agau

29.01.2024

Konnexkmusa LIOP

95

Onekrpuyeckoe noie. Ero neiictBue Ha
AIEKTPUUECKHUE 3apsAbl

29.01.2024

Konnexmusa LIOP

96

Hanpsk€HHOCTB 2EKTPUYECKOTO TTOJIA.
[TpoOuslii 3apsia. JIuHMKM HaNpsSKEHHOCTU
ANIEKTpU4ecKoro nosst. OqHOpoIHOE
JIIEKTPUYECKOE T10JIE

30.01.2024

Konnexkmusa LIOP

97

IToTeHIanbHOCTh QJICKTPOCTATHYCCKOI'O
moJrst. PasHocth IIOTCHIIMAJIOB 1
HAIIPsSIZKCHUEC

30.01.2024

Konnexkmus LIOP

98

[TorenuunanbHas SHEprus 3apsaa B
aneKkTpocTatndyeckoM mnosie. [lorennuan
AIIEKTPOCTATUYECKOTO TOJIS

31.01.2024

Konnexkmusa LIOP

99

CBsi3p HaNPsHKEHHOCTH TOJIS M PA3HOCTH
MOTEHUIUAJIOB JUIA JJIEKTPOCTATUYECKOTO
TOJISA

05.02.2024

Kommekmus LIOP




[TpuHIIUI CyTIePIIO3UIIIH ITEKTPUUECKUX

Konnexkmusa LIOP

100 noseit 05.02.2024
Komnekmus LIOP
101 Pentenne 3amau 06.02.2004
[Tone Toueunoro 3apsna. [lose paBHOMEPHO Komnekmus LHOP
102 .
3apsKEHHOM cdepbl 06.02.2024
[Toe paBHOMEPHO 3apsHKEHHOTO TI0 00BbEMY Komnekmus LHOP
103 mapa. [Tone PaBHOMepHO 3apsHKEHHON 07.02.2004
0ECKOHEYHOM TIOCKOCTH
[IpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Komnexnus LIOP
104
VYcnoBue paBHOBECHS 3apsIOB 12.02.2024
JIMBIEKTPUKHY U IIOJIyIIPOBOJHUKY B Komnexkuus LIOP
105
AIEKTPOCTATHYECKOM I10JIE 12.02.2024
Konpnencarop. D1ekTpoE€MKOCTh Konnexuus LIOP
106 KOHJIEHCATOpa. DIEKTPOEMKOCTb IIJIOCKOTO 13.02.2024
KOHJIEHCaTopa
Konnexmusa LIOP
107 [TapannenpsHOE COeTMHEHNE KOHJIEHCATOPOB 13.02.2004
108 [TocnenoBarenbHOE COCTUHEHUE Komnexuus LIOP
KOHJICHCAaTOPOB 14.02.2024
Konnexmusa LIOP
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa 19.02.2024
Komnekmus LIOP
110 Pentenue 3anau 19.02.2024
JIBrm>keHue 3apsKeHHOM YacTHUIIbI B Konnexkmusa LIOP
111
OJTHOPOJHOM DJIEKTPUUYECKOM I10JIE 20.02.2024

112

Penrtenue 3anmau

Konnexkmusa LIOP




20.02.2024

O000IIIEHNE U cUCTEMATH3AIIUS 3HAHUI 110

113
TeMe "DnekTpudeckoe nosue" 21.02.2024
114 Konrponbnas padora nmo reme
"DnexTpuueckoe moie" 26.02.2024
Cuna toka. ITocTogHHBIN TOK. Y CIIOBHS Konnexmusa LIOP
115 CYILLIECTBOBAHMS IIOCTOSIHHOI'O 26.02.2004
ANEKTPUUECKOTO TOKa
Konnexmusa LIOP
116 Hcrounuku Toka. Hanpspkenne u 31C 27022004
3akon Oma 1t ygacTKa IeTu. Konnexuus LIOP
117
DJEKTPUYECKOE CONIPOTUBIICHUE 27.02.2024
3aBUCHUMOCTh CONIPOTUBIIEHHS OJJTHOPOTHOTO Konnexuunsa LIOP
118 MIPOBOJHUKA OT €T0 JUIMHBI U TUIOLLAIN 78.02.2004
MONEPEYHOT0 CEYEHUs
119 VY nenpHOE CONPOTUBIICHUE BELIECTBA. Konnexkmusa LIOP
Pewenue 3anau 04.03.2024
[TocnenoBarenbHOE, MapaJIeIbHOE, Konnexkmusa LIOP
120
CMEIIIAHHOE COECIMHEHUE MPOBOJHUKOB 04.03.2024
121 Pacuér pa3BeTBIEHHBIX JNEKTPUUECKUX Konnexuus LIOP
nenei. [IpaBuna Kupxroda 05.03.2024
Konnexuus LIOP
122 Pemenue 3amau 05.03.2024
123 PaboTa snekrpuyeckoro Toka. 3aKoH Komnekmus [IOP
Jxoynss —Jlenna 06.03.2024
K P
124 Pentenue 3anau omnexis O

11.03.2024




MoIIHOCTh QJICKTPHUYCCKOI'O TOKaA. Tennosas

125
MOIIHOCTb, BbIJIETIsIEMasi Ha PE3UCTOPE 11.03.2024
Komnekmus LIOP
126 Pentenne 3amau 12.03.2024
127 OJ1C v BHYTpEeHHEE CONPOTUBJICHUE Komnekmus LHOP
MCTOYHHKA TOKA 12.03.2024
3akon OMa Jy1sl MOJTHOM (3aMKHYTOM ) Komnekmus LHOP
128 .
AIEKTPUYECKON LENH 13.03.2024
Konnexuus LIOP
129 Penrenue 3amau 18.03.2024
Konnexkmusa LIOP
130 MOIHOCTh UCTOYHHUKA TOKA 18.03.2004
Konnexkmusa LIOP
131 Kopotkoe 3ambikanne 19.03.2024
Konnexuus LIOP
132 Konpaencarop B 1ienu nocTOSHHOTO TOKA 19.03.2024
Konnexkmusa LIOP
133 Pemenue 3anau 20.03.2024
Pemenue 3amau nmo teme "I1ocTOSTHHBIHI Komnexmusa LIOP
134 .
ANEKTPUUECKUH TOK" 03.04.2024
Pemenue 3amau nmo teme "I1ocTOSTHHBIHI Konnexmusa LIOP
135 .
AIEKTPUUYECKUN TOK" 08.04.2024
136 Pemrenue 3anad o teMe "IlocToSHHEBIN Konnexkmus LIOP
AIEKTPUUYECKUN TOK" 08.04.2024
O06001IeHne U cCUCTeMaTH3alus 3HAaHUHU 10 Komnexmus LIOP
137 . .
teme "[locTosHHBIN 21eKTpUuYecKuil ToK" 09.04.2024
138 KonTponbnas pabota mo Teme Konnexuus LIOP




"ITocTOSIHHBIN ANEKTPUUECKUN TOK"

09.04.2024

139

DJIEeKTpUYECKasi TPOBOAUMOCTD Pa3IMYHbBIX
BELIECTB. DJIEKTPUUECKHUI TOK B MeTalIax.
CBepxnpoBOIUMOCTh

10.04.2024

Konnexkmusa LIOP

140

DNeKTpUUECKU TOK B pacTBOpPax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl dapanes
JUIS DJIEKTPOJIN3a

15.04.2024

Komnekmus LIOP

141

DJeKTpuyecKuil Tok B razax. [1mazma

15.04.2024

Komnekmus LIOP

142

DneKTpuYeCcKnuid TOK B BaKkyyme. BakyymHbie
prOOpbI

16.04.2024

Konnexkmusa LIOP

143

DJIEKTPUYECKHUI TOK B MOJYITPOBOAHUKAX

16.04.2024

Konnexmusa LIOP

144

[TomynpoBOIHUKOBBIE TIPUOOPEI

17.04.2024

Kommekmus LIOP

145

®du3znyecKuil MPaKTUKYM I10 TeMe
"M3mMepeHne CUilbl TOKA U HAIIPSKEHUS B
LIENH TOCTOSIHHOTO TOKA MPH MOMOIIN
aHAJIOTOBBIX M LU(POBBIX H3MEPUTEIHHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ HUPPOBOH
nabopatopueii o ¢pusuke. [Ipumeps
U3MEpeHUs] PU3NUECKUX BETMYHUH MPH
MTOMOIIY KOMITbIOTEPHBIX JIaTYUKOB"

22.04.2024

146

Pu3nyecKuil MPaKTUKYM 110 TEME
"H3y4eHre HEpaBHOMEPHOIO JBUKECHHUS C
LEJIbIO ONPEICIIEHUSI MTHOBEHHOM
ckopoctu"

22.04.2024

147

DU3NYECKUIN TPAKTUKYM I10 TEME




"U3mepenne yCKopeHus Ipu
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOH IIOCKOCTH" MIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM
nBmxeHun"

23.04.2024

148

@uU3NYECKHUI MPAKTUKYM II0 TEME
"N3mepenue yckopeHHst CBOOOIHOTO
najnenus” win "M3ydyeHue IBHKeHUs Tena,
OpOILIEHHOTO TOPU3OHTAIILHO"

23.04.2024

149

OU3NYECKUN TPAKTUKYM 10 TEME
"N3yuenne qBUKEHUS TeJa 10 OKPY>KHOCTH
C IOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO" HIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleH!s] KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

24.04.2024

150

@uU3NYECKHUI MPAKTUKYM 110 TEME
"HU3Mepenne paBHOJAEHCTBYIOLIEH CHIIBI TTPH
JBIKEHUH OpyCKa M0 HaKJIOHHON
mockoctu" unu "[IpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOM IMJIOCKOCTH Ha 3aJ]aHHOE
paccTOSHUE OT €ro MaccChl"

29.04.2024

151

@uU3NYECKNUI MPAKTUKYM 110 TEME
"HccneqoBanyue 3aBUCUMOCTH CHUII
YIPYTOCTH, BO3HUKAIOIIMX B IIPYKUHE U
pe3sMHOBOM 00pasiie, oT ux aepopmanuu”
iy "V3ydeHne IBUKEHUS CUCTEMBI TeE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes

29.04.2024




JIErkuii OJI0K"

152

@uU3NYECKNI MPAKTUKYM II0 TEME
"N3mepenue koG GUIEeHTa TPEHUS IO
BEJIMYMHE YTIIOBOTO KO3 dHUIIUECHTA
3aBucumocT FTp(N)" wim "UccnenoBanue
JBUKEHHS OpyCKa 10 HAKJIIOHHON
IUIOCKOCTH C NMEPEMEHHBIM KO3 PUIIIEHTOM
Tpenus" win "M3ydeHue IBUKEHUS Tpy3a
Ha BaJly ¢ TpeHuem"

30.04.2024

153

@uU3NYECKNUN IPAKTUKYM 110 TEME
"UccnenoBanue ycaoBUid paBHOBECHS
TBEPAOrO Tella, UMEIOIIETO OCh BpaleHus "
unu "KoHCTpyupoBaHHe KPOHIITEHHOB U
pacu€t cwit ynpyroctu" win "M3ydenne
YCTOMYMBOCTH TBEPJOTO TeJIa, UMEIOIIETO
IJI0IIaab Onopk!"

30.04.2024

154

@uU3NYECKHUI MPAKTUKYM 110 TEME
"H3Mepenne uMItyJibca Telna 1o
TopMO3HOMY IyTU" win "M3mepeHue cuisl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOIIA U
MOIIHOCTU cwJiibl TATU'" WK "CpaBHEHUE
M3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" unu "HccnenoBanue COXpaHeHus
MMITyJIbCa MPU YIPYTOM B3aUMOJEHCTBUH"
unu "M3mMepenne KHHETUYECKON SHEPTUHN
T€Na 10 TOPMO3HOMY ITyTH"

06.05.2024

155

DU3NYECKUN TPAKTUKYM I10 TEME
"M3yueHne n30TepMUYECKOro Mporecca
(pekoMeHI0BaHO MCII0JIb30BaHKUE U(POBOH

06.05.2024




nabopartopun)" wim "M3ydeHrue n30X0pHOTO
nporecca" win "N3yuenue nzodapHOTro
npouecca" nin "[IpoBepka ypaBHeHUs
COCTOSIHUS"

156

@uU3nYECKHU MPAKTUKYM 110 TEME
"HU3Mepenue ynebHOM TeIOEMKOCTU" Uin
"HccnenoBanue mnporuecca OCTbIBaHUSA
Benrectsa" wiu "Mccnenosanue
aguabatHoro nporecca" uinu "M3ydenne
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYIIIPHOTO
B3aUMOJICUCTBUA U TEMIIEPATYPbl KUTICHUS
JKUIKocTen"

07.05.2024

157

DU3NYECKUN TPAKTUKYM I10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTTapEHUs
xuakocteil" wim "M3Mepenne yienbHoM
TEIUIOTHI TU1aBieHus Jibaa" win "N3ydenue
CBOMCTB HACBIIIEHHBIX TApOB" UIU
"N3mepenne abCcomOTHON BIaKHOCTH
BO3JlyXa U OLIEHKA MacChl IapOB B
nomenieHun". M3amepenue kodddunrenta
MOBEPXHOCTHOTO HATSKEHUS

07.05.2024

158

OuU3NYECKUI MPAKTHKYM TI0 TEME
"HaGmronenue npeBpalieHus SHEpruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPTHIO
u3inydeHus ceeroauona’ win "M3ydyenue
MPOTEKaHUs TOKA B LIETIH, COAECpKAIICH
KoHeHcaTop" unu "Pacnpenenenue
Pa3HOCTHU MOTEHIUAIOB (HAMPSKEHUs) IPU
MOCJIENOBATEIHLHOM COEqUHEHUN

08.05.2024




KOHJICHCATOpOB"

159

@uU3NYECKNI MPAKTUKYM II0 TEME
"UccnenoBaHue CMEIIAHHOTO COCIMHEHHUS
pesuctopoB” win "M3MepeHne yneabHoro
COIPOTUBJICHUS IPOBOIHUKOB" MU
"WccnemoBanne 3aBUCUMOCTH CHIIBI TOKa OT
HaMpsHKeHUs 1S JJaMITbl HaKaTuBaHUs "

13.05.2024

160

@U3NYECKUN PAKTUKYM 110 TEME
"HaGmronenue anextponusa’ wim
"N3mepenue 3apsia 0OJHOBAJIEHTHOTO HOHA"
ninn "UccienoBanue 3aBUCUMOCTU
COIIPOTHUBJICHUS TEPMOPEZUCTOPA OT
temnepatypbl" win "CHITHE BOJBT-
aMIIEpHOM XapaKTEpUCTUKH auoaa"

13.05.2024

161

PesepBHbIit ypok. O600IICHNE U
CUCTEMAaTH3aINs 3HAHUH 110 TeMe
"KunemaTtuka"

14.05.2024

162

PesepBHbIit ypok. O600IIeHNE U
CHCTEMATHU3allUs 3HAHUH 10 TEME
"Munamuka"

14.05.2024

163

PesepBHblii ypok. O6001IeHNE U
cucTemMaTu3alus 3HaHui 1o teme "CraTuka
TBEepaoro Tena"

15.05.2024

164

PesepBHbIil ypok. O6001ICHHE T
cucTeMaTH3alugd 3HaHUi Mo TeMe "3aKOHEBI
COXpaHEHUsl B MeXaHuKe"

20.05.2024

165

PesepBHbIil ypok. O6001IeHHE 1
cucTeMaTHu3anus 3HaHUH 110 TeMe "OCHOBEI

20.05.2024




MOJIEKYJIAPHOKHHETUYECKON Teopun"

PesepBHbIil ypok. O600111eHIE 1
166 cHUCTEMAaTH3aIHs 3HAHUH I10 TEME
"Tepmoaunamuka. TernoBsie MalIuHbI"

21.05.2024

PesepHbIil ypok. O600111eHNE 1
167 CUCTEMaTH3allus 3HAaHUU 110 TeME
"ArperaTHble COCTOSIHUSI BEILIECTBA.

dazoBble IEpexo/pl"

21.05.2024

PesepBHbIit ypok. O600IIeHNE U
168 CUCTEMAaTHU3alIMs 3HAHUU 10 TEME
"Onexrpuueckoe nosue"

22.05.2024

PezepsHblil ypok. O6001menue u
169 CUCTEMaTU3aLMs 3HAHUHU 10 TEME
"ITocTOsIHHBIN NEKTpUYECKUI TOK"

22.05.2024

PesepBHbIii ypok. O60011eHNHE T
170 cucTemMaTu3auus 3Hanui o teme "Toku B
pa3IMYHbBIX cpenax"

24.05.2024

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KIIACC

Konu4yecTBo yacos DJIEKTPOHHBIE
Ne Hara ungposbie
Tema ypoka KonTtpoubnsie | IIpakTnueckue
n/n Bcero H3Y4YeHUS o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
B3anmoneicTBre NOCTOSIHHBIX MarHUTOB U Konnexuus LIOP
1 IIPOBOJITHUKOB C TOKOM. MarHuTHoe nosie. 1 02.09.202
I'unotesa Ammepa 4
Bekrop MarHutHON MHAYKUUH. [IprHImn Komnexkuus LIOP
2 CYNEPHO3ULIMY MAarHUTHBIX Nosiel. JInHun 1 02.09.202
MarHMTHON MHIyKIUH 4
Konnexkmusa LIOP
MarauTtHoe 1ose NpoBOJHUKA C TOKOM.
3 1 03.09.202
OmnsIT Opcrena 4
Komnekmus LIOP
4 Cuna Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 03.09.202
4
Konnexkmusa LIOP
5 Pewienue 3anau 1 04.09.202
4
K P
[Ipumenenue 3akoHa Amnepa. onnexius O
6 1 09.09.202
DNeKTpOU3MEPUTENbHBIE TPUOOPHI 4
Cuna Jlopenua, e€ HanpaBiIeHUE U MOJTYJIb. Komnexuus LIOP
7 JIBrokeHue 3apsHKEHHOM YacTHUIIBI B 1 09.09.202
OJIHOPO/IHOM MarHWTHOM I10JI€ 4
8 Pemenue 3agau 1 Komnexmus 1IOP




10.09.202
4

Kommekmus LIOP
9 Pabota cwbl Jlopenia 10.09.202
4
Konnexkmusa LIOP
10 Pemenue 3amaq 11.09.202
4
Konnexmusa LIOP
1 MarauTtHoe 1oJie B BEIECTBE. 16.09.202
deppoMarHeTHKy, Napa- U JuaMarHeTHKH 4 o
. Konnexkmusa LIOP
2 OcHOBHBIE CBOMCTBa (heppPOMArHETHKOB. 16.09.202
[pumeHeHue GpeppoMarHeTHKOB 4 o
Konnexmusa LIOP
13 Pemenue 3agaa 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 3NeKTPOMAarHUTHOM UHAYKIIUH. 18.09.202
[ToTok BeKTOpa MArHUTHON UHAYKLIUU 4 o
Komnekmus LIOP
16 OC unnykuuu 23.09.202
4
17 3aKOH AJIEKTPOMArHUTHON MHIYKIIMH Konnexuus [IOP
®dapages 23.09.202




Konnexkmusa LIOP
18 Buxpesoe anekrpuueckoe noine. Toku @yko 24.09.202
4
Konnexkmusa LIOP
19 O/1C uHAYKUNH B IBUKYLIUXCS 24.09.200
MIPOBOAHHUKAX 4
Konnexuus LIOP
20 Pemrenue 3amau 25.09.202
4
Kommekmus LIOP
21 [IpaBuno Jlenna 30.09.202
4
v Karvia y Komnexmus LIOP
2 HAYKTUBHOCTH. KaTyIika MHIyKTUBHOCTH 30.09.202
B IIEMTU TIOCTOSTHHOTO TOKa 4
Komnekmus LIOP
7 SBnenne camounaykuu. JJ1C 01.10.202
CaMOWHTYKITHH A
DHeprusi MarHUTHOTO TIOJIST KaTYIITKH C Konnetuus LOP
24 P Y 01.10.202
TOKOM. DJIEKTPOMarHUTHOE T10JI€ 4
Konnexmusa LIOP
25 Pemenue 3agau 02.10.202
4
O06001eHne 1 cucTeMaTU3aIys 3HaHUH 110 Komnetuust LLOP
26 . B 07.10.202

TeMe "DneKkTpoauHaMHKa"

4




KonrtponsHas pabora no teme

Konnexkmusa LIOP

27 ; ; 07.10.202
DneKkTpoaguHaAMHKA 4
Komnexuusa LHOP
73 Koneb6arenbnas cucrtema. CBOOOIHBIE 08.10.202 et 11
KosieOanus. "lapMOHMYECKHE KOeOaHus 4 o
Kunemarnyeckoe u AMHAMUYECKOE Komnexuust HOP
29 A . 08.10.202
onucaHue KouedaTeNbHbIX ABMKSHUN 4
DHepreTuueckoe onvucanue. BoiBos Komnekus LHOP
MHAMHYECKOTO OMHMCAHUS TAPMOHHUYECKUX
30 8 . P 09.10.202
Kosie0aHui U3 UX SHEPTreTHUECKOTrO U 4
KMHEMAaTUYEeCKOTO OMUCAHUS
Konnexkmusa LIOP
31 Ammutyaa u gaza koneObaHui 14.10.202
4
ITepuon u yactota xKonebanwmii. [lepros Konnexuus LHOP
MaJIbIX CBOOOTHBIX KOJICOAHMIA
32 MaTeMaTUYECKOro MasiTHuka. Ilepuon 14.10.202
CBOOOHBIX KOJIEOaHUN TIPYKUHHOTO 4
MasiTHUKA
Konnexmusa LIOP
3aTyxatomue kojiebanusi. BeinyX1eHHbIE
33 15.10.202
konebanus. Pezonanc 4
Kommekmus LIOP
34 ABTOKOJICOaHUS 15.10.202
4
35 Pemrenne 3anau Konnexkmusa LIOP




16.10.202
4

VYpoxk-koHpepeHuus "MexaHnueckue

36 Y 21.10.202
KOJIe0aHUs B MYy3bIKAJIbHBIX HHCTPYMEHTAX 4
O00011IeH1E U CUCTEMATH3aINs 3HAHUN 110

37 - LT SH 21.10.202
TeMe "MexaHnuecKue KOJIeOaHust 4
DIEKTPOMArHATHLIE KOJIEOaHHUs.

38 P 3 22.10.202
KonebatenbHblil KOHTYP 4
®opmynna Tomcona. CBsi3b aMILTUTY b

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTY 10U CHIIBI 22.10.202
TOKa B KOJICOATEIbHOM KOHTYpE 4
3aKOH COXpaHEHHUs SHEPTHUU B UICAILHOM

40 P P A 22.10.202
KoJIe0aTeIbHOM KOHTYPE 4
3aryxaroIue JIeKTPOMarHUTHBIC

41 KoseOaHusi. BeiHy X /IeHHBIE 23.10.202
3JIEKTPOMarHUTHBIC KOJIeOaHUs 4
IlepemeHnHsbIll TOK. Pe3ucTop U KOHIAEHCATO

42 P P ¥ KOHA P 28.10.202
B IIETIH TIEPEMEHHOTO TOKa 4
Karymka HHIYKTUBHOCTH B LIENU

43 4 o t 28.10.202
MIEPEMEHHOTO TOKa 4

44 3axoH OMa 1 AIEKTPUIECKON Lienu
MEPEMEHHOTO TOKa 29.10.202




MOoOmHOCTh MEPEMEHHOTO TOKA.

45 AMIUTMTYTHOE U JICUCTBYIOIIEE 3HAUCHHUE 29.10.202
CHJIBI TOKA U HAIIPSKEHUSI 4

46 Pe3onanc B a5iekTpUUeCcKO 1enu 05.11.202

4
47 Pemenue 3amau 05.11.202
4
WneanbHbIA TpanchopMaTop.

48 [IpousBoncTBO, epenaya u NoTpedIeHne 06.11.202
AJEKTPUUYECKOU SHEPTUU 4
DKOJIOrM4eCKHEe PUCKHU IIPU IIPOU3BOJCTBE

49 anekTposHeprun. KynbTypa nucnoib3oBaHus 11.11.202
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM KU3HU 4

50 Permrenue 3amau 11.11.202

4
51 Pemenue 3amau 12.11.202
4
006006 i

5 0 'I;IleHI/Ie U cHUCTeMaTu3alus 3HaHUH 1o 12.11.202
Teme "DJeKTpoMarHuTHbIe KojaeOaHus" 4

53 Mexanudeckue BOIHBI. XapaKTEpUCTUKH 13.11.202

MEXaHUYCCKHUX BOJIH

4




54 CBolCTBa MEXaHMYCCKUX BOJIH 13.11.202
4

55 3ByK. XapaKTepUCTUKH 3ByKa 18.11.202
4

56 Nudpaszsyk u yJIBTpaSBYK.V [IlymoBoe 18.11.202
3arpsi3HEHNE OKPY KaloIIei cpebl 4

57 Pemenue 3anau 19.11.202

4

53 DneKTpoOMarHuTHbIC BOJIHBL. U3nydeHue 19.11.202
ANEKTPOMAarHUTHBIX BOJIH 4

59 3He13r1/1;1 3JEKTPOMATHUTHBIX BOJIH. 20.11.202
CBoiicTBa 31IEKTPOMarHUTHBIX BOJH 4
[Ikana 31eKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHue 37eKTPOMarHuTHBIX BOJIH B 25.11.202
TEXHUKE U OBITY 4
[TpuHIMITBI paTUOCBSI3U U TEJIEBUACHHUS.

61 Paaunosnokarus. DneKTpoMarHuTHOE 25.11.202
3arpsi3HEHUE OKPYXKAIOLLEH Cpebl 4

62 KOHTpOJ'I:)Ha}I pabota no teme "KonebGanus 26.11.202
Y BOJIHBI

4

63 Cgert. 3aKOH MPSAMOJIMHENHOTO




PaCIIpoCTpaHCHHA CBCTA

26.11.202
4

Pemenue 3amau Ha MMPUMCHCHUEC 3dKOHA

64 . 27.11.202
MPSIMOJIMHEHHOTO PacpOCTPaHEHUsI CBETa 4
Otpaxenue ceta. [Linockoe 3epkaio.

65 P P 02.12.202
Cdepuueckoe 3epkaio 4
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCUTEJBHBIN TOKa3aTeNb MPEIOMIICHUSI.

66 [TonHoe BHYTpeHHEE OTpaKEHUE. 02.12.202
[IpenenbHbIN yroia NOJIHOTO BHYTPEHHETO 4
OTpaXKEeHUs
Pemenue 3amau Ha mpruMEHEHUE 3aKOHOB

67 P 03.12.202
OTpaXEHUS U TIPEIIOMJICHUS CBETA 4

68 Xon nydeit B mpusme. Jlucnepcus cpera. 03.12.202
CnoxHbIl cocTaB Oenoro csera. L{peT 4 o
JInn3el. DOKYCHOE pacCTOSTHUE U

69 YOHoe b 04.12.202
ONTHYECKas CUja JIMH3bI 4
[TocTpoenue n300pakeH B JIMH3AX U UX

70 P P 09.12.202
cucTeMax. YBeJINYeHHUE JTMH3BI 4
Pemenue 3agad Ha mocTpoeHue

71 M300paKeHHH, TTOTyYaeMbIX C IIOMOIIBIO 09.12.202
JINH3 4




72 ['na3 xak onTuyeckas cucrema 10.12.202
4
73 Pemenue 3a)1aq.v [Ipenenbr npUMEHUMOCTH 10.12.202
T€OMETPUYECKON ONTUKHU 4
74 CKOpOCTh CBETA U METO/BI €€ U3MEPECHUS 11.12.202
4
75 Hucnepcus ceera 16.12.202
4
76 Hurepdepennus ceeta 16.12.202
4
KorepeHTHble HCTOUHUKU. Y CIIOBUS
77 17.12.202
HaOII0/IEHUS] MAKCUMYMOB U MUHUMYMOB 4
78 Pemrenue 3amau 17.12.202
4
79 [Ipumenenue natephepeHIun 18.12.202
4
80 Judpakuus cBeta 23.12.202
4
81 HudpakipmonHas pemeéTka. Y cioBue




Ha6J'IIOI[eHI/I${ TJIaBHBIX MAKCUMYMOB

23.12.202
4

82 Permrenue 3amau 24.12.202
4
23 [TonepeyHOCTh CBETOBBIX BOJH. 24.12.200
[Tonspusanus ceera 4
84 Pemenue 3agau 25.12.202
4
85 CBeETOBBIC SIBJICHHSI B IPUPOJIC 30.12.202
4
O06001IeHne 1 cucTeMaTU3alksl 3HaHUN 110
86 ; ; 30.12.202
teme "OnTuka
4
87 Kontponbnas padota mo teme «OnTuka» 13.01.202
5
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU
88 MEXaHUKH. 3aKOHBI 3JIEKTPOAUHAMUKH U 13.01.202
MIPUHIIUIT OTHOCUTEIILHOCTH 5
29 [Toctynatel cienuaabHOU TEOPUU 14.01.202
OTHOCHUTENFHOCTHU 5
90 [IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJL.
IIpeobpazoBanus JlopeHua. Yciaosue 14.01.202




IPpUYIUHHOCTH. OTHOCUTEIIFHOCTh

OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U 5
COKpAIIeHHE JITTHHBI
o1 DHeprus U UMIYJIbC PEISITUBUCTCKON 15.01.202
YaCTHIIBI
5
9 CBsi3b Macchl ¢ ?Hepmen Y UMITYJIECOM 15.01.202
PENATUBUCTCKON YaCTHUIBI. DHEPTHUS ITOKOS 5
93 PaBHOBeCHOE TEIIIOBOE M3TyUEHUE 20.01.202
5
94 3akoH cmemienust Buna 20.01.202
5
95 ['unoresa M. Ilnanka o kBanTtax. OTOHBI 21.01.202
5
96 DHeprus u UMIyJibc GpoToHa 21.01.202
5
97 ®otorddext. OnpiTl A. I'. Cronerosa. 2201202
3akonbl poTordderra 5
08 VYpasuenue DitHmreitHa 1751 GoTodddekra. 2701202
"Kpacnas rpanuna" ¢potosrddexra 5
99 JaBnenue cBera. OnwiTe [1. H. JIeOenera




27.01.202
5

100 BomHOBEIE CBOMICTBA YaCTHII 28.01.202
5
Bounsl ne bponns. /InuHa BosHbL 1€
101 Bpoiins u pazmepsl 00J1aCTH JTIOKATA3AITUN 28.01.202
JBUKYIIECHCS 4aCTULIBI 5
102 KopmyckyisipHO-BOTHOBOM Jyalii3m 29.01.202
5
103 Judpakmust 3JEKTPOHOB HA KpUCTAIIIIaX 03.02.202
5
Crienn¢uka usmMepeHuii B MUKPOMUDE.
104 CooTHollleHUs HEOTTPEeAEeTEHHOCTEN 03.02.202
['eitzenbepra 5
105 Pemenue rpadguueckux 3amaq 04.02.202
5
106 Peuienue pacu€THbIx 3a1a4 04.02.202
5
Konrponsnas padora no temam: "OCHOBBI
107 CTO", "KopIyCKyJIIpHO-BOJIHOBOU 05.02.202
nyanuzm" 5
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[TnanerapHas mojaens atoma Pesepdopaa 10.02.202




109 [Toctynater bopa 10.02.202
5
110 Buasl ciektpoB. CriekTp ypoBHEH 3HEpruun 11.02.202
aToma BOJIOpOJia 5
11 CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYeHUe 11.02.202
CBeTa
5
112 Jlazep 12.02.202
5
Hyxnonnas monens sinpa ['eiizenOepra-
113 NBanenko. 3apsi 1 MaccoBO€ YUCIO sAIpa. 17.02.202
N3otonbl. PagqnoakTMBHOCTh 5
3aKoH paanoakTUBHOrO pacnana. CBorcTa
114 WOHU3UPYIOLIETo u3ydeHus. Biausnue 17.02.200
PaIMOAKTUBHOCTH HA KUBbIE OPraHU3MBI. 5
JozumeTpust
OHeprus CBA3U HYKJIOHOB B szpe. SInepHsie
cuibl. Jledekt Macchl siapa. SnepHbie
115 peakuuu. Snepupie peakTopsl. [IpoGiemsr 18.02.202
YIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A. 5
DKOJIOTUYECKHUE ACTIEKThl Pa3BUTHUS
SIIEPHOM SHEPIEeTUKH
116 MeTo/ibl perucTpaliy U UCCIICIOBAHUS
JJIeMEHTapHbIX yacThll. OyHIaMeHTaJIbHbIE 18.02.202




BSaHMOHeﬁCTBHH. BapI/IOHBI, MC30HBI U

nenrtonsbl. [Ipencrasnenune o CtangapTHOU 5
Mozenu. KBapk-riarooHHas MOJIeNs aIpOHOB
®usuka 3a npeaenamu CTaHIapTHON
monaenu. Témuas MaTepusa U TEMHAs

117 p ! 19.02.202
sHeprus. EnuHcTBO (hU3MYECKO KapTHHBI 5
MHupa
OTanel pa3sBUTHAS ACTPOHOMHUH. 3HAYEHHE

118 P P 24.02.202
aCTPOHOMUU 5
[TpuMeHMMOCTh 3aKOHOB (PU3UKHU AJIs
00BSICHEHHS IPUPOIBI KOCMUUECKUX

119 Pup 25.02.202
00BEKTOB. MeTOIbI ACTPOHOMHYECKHIX 5
HUCCIIEIOBAHUN
CoBpeMeHHbBIE ONITHYECKUE TEIECKOTIBI,

120 paguoTeNeCcKOIbl, BHEaTMOChepHas 25.02.202
aCTPOHOMUS 5
Bun 3Bé3anoro He6a. Co3Be3nus, sspKue

121 . 26.02.202
3BE3/bI, INIAHETHI, UX BUAUMOE IBIDKEHUE 5
Comnneunas cuctema. Comanite. ComHeuHas

122 aKTUBHOCTb. McTounuk sHepruu CosHIa U 03.03.202
3BE3I 5
3BE3/1bI, ©IX OCHOBHBIC XapPaKTEPUCTHKH.

123 Junarpamma "crnieKkTpaibHbIN Kiacc — 03.03.202
CBETUMOCTB" 5

124 3Be3/1bI IIaBHOM MOCIIEI0BATEIFHOCTH

04.03.202




BryTpenHee cTpoeHune 3BE3 .
CoBpeMeHHbIE NPEACTAaBIECHUS O

125 04.03.202
MPOUCXOXKACHUHU U 3Bostoluu CosHLa U 5
3BE3/1. DTaIlbl )KU3HU 3BE3]T

126 Mineunsiii H}/TB — Hama ["anaktuka. Tumsl 05.03.202
rayakTuk. YEpHbIE ABIPHI B S/Ipax rajlakTUK 5
Bceenennas. Pacmimpenue BeeneHHOM.

127 3akon Xa66ma. Teopust bonbIioro B3phiBa. 10.03.202
PenukToBoe nznyueHue 5

128 MacmrabHas cTpykrypa Beenennoii. 10.03.202
Meraranaktuka 5

129 Hepeménnbie mpoOieMbl aCTPOHOMUH 11.03.202

5

@U3HYECKUN IPAKTUKYM II0 TEME
"NccnenoBanue MarHUTHOTO MOJISA
MOCTOSITHHBIX MarHUTOB" MJTH

130 "UccnenoBanue cBOWCTB 11.03.202
dheppomarnerukoB" nim "MccnenoBanue 5
JEHUCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy ¢
TOKOM"

131 @U3HYECKUN IPAKTUKYM II0 TEME
"N3mepenue cuiibl AMiiepa" wim 12.03.202
"N3yuyeHue 3aBUCUMOCTH CHJIbI AMIiepa OT 5

cwibl Toka" win "OnpeneneHne MarHuTHOM
WHAYKIIMHY Ha OCHOBE U3MEPEHHMSI CUJIIBI




Awmmnepa"

@uU3HYECKUI NPAKTUKYM IO TEME
"UccnenoBanue siBIeHUs

132 3JIEKTPOMArHUTHOW MHIYKIHMH" WIN 17.03.202
"OnpeneneHne MHIYKIIMH BUXPEBOTO 5
MarHuTHOro noss"

@uU3HYECKUI IPAKTUKYM 110 TEME

133 "UccnenoBanue sBICHUS CAMOUHTyKIIUN" 17.03.202
i "COopKa MOJIENH SIEKTPOMArHUTHOTO 5 T
reHeparopa"

@uU3HYECKUM PAKTUKYM I10 TEME

134 "I/IsMeperIe nepuojia CBOOOTHBIX 18.03.202
KoJIeOaHUH HUTSHOTO U TPY>KUHHOTO 5
MasiTHUKOB"

@uU3HYECKUN IPAKTUKYM 110 TEME

135 "IIpeoOpa3oBaHue 3HEPTHH B IPY>KUHHOM 18.03.202
MasTHUKE" 5
DuU3HYECKUM IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa uyepe3

136 OCJIeJ0BAaTEILHO COCIUHEHHEIE ) 19.03.202
KOHJEHCATOp, KaTyIIKy U pe3ucTop’ win 5
"UccnenoBanue padoThl HICTOYHUKOB CBETA
B LIENIU TIEPEMEHHOT0 TOKa"

137 EDI/BI/I‘IGCKHﬁ MIPAKTUKYM I10 TeMeU ) 24.03.202

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI 5

138 @U3HYECKUN IPAKTUKYM II0 TEME

"N3mepeHue nokasaTesis IpeJoMIICHUs 24.03.202




crexna" wim "IloydeHne n300pakeHus B

CHUCTEME U3 IJIOCKOTO 3€pKajla v JIUH3bI" .
@U3HYECKUN IPAKTUKYM II0 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO

139 paccTosiHus OT BeleCcTBa (Ha IpuMepe 03.04.202
*)uakux uH3)" uinm "M3mepenue 5
(hOKYCHOTO pacCTOSIHUS paCcCEUBAIOLINX
H3"
@uU3HYECKUI NPAKTUKYM IO TEME

140 "Habmronenue nudpakuum, 07.04.202
UHTEepQEPEeHINH U TOoNIspU3aly cBeTa” 5
@U3HYECKUI IPAKTUKYM I10 TEME
"OrnpeneneHyre UMITyJIbCca U SHEPTUU

141 PEeNATUBUCTCKUX YacTull (1o ¢pororpadpusm 07.04.202
TPEKOB 3aps’KEHHBIX YaCTHUL] B MAarHUTHOM 5
nose)"
@U3HYECKUI PAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM Ilnanka Ha

142 OCHOBE ucciiefioBanus poroaddexra" nnm 08.04.202
"UccnenoBanue 3aBUCUMOCTH CUIIBI TOKA 5
4yepe3 CBETOAMO/ OT HANPSKEHUA"
@U3HYECKUI IPAKTUKYM 110 TEME

143 "HccnenoBanue criekTpa pa3pexeHHOro 08.04.202
aTOMapHOI0 BOAOPOJa U U3MEPEHUE 5
nocrosiHHOM Punbepra"

144 @u3NYECKHUl IPAKTUKYM IO TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C 09.04.202
WCIIOJIb30BaHUEM J1I03UMETpa" WIn 5

"N3yuyenue nornouieHus: 6eTa-4acTull




amroMuHueM"

@uU3HYECKUI NPAKTUKYM IO TEME
"Habmronenus 3B€3qH0r0 HEOA
HEBOOPYKEHHBIM TJ1a30M C
HCIOJIb30BaHNUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEAEIICHUS TT0J0KEHNS

145 14.04.202
HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: 5
OCHOBHBIE c03Be3/11s1 CeBepHOro
MOJYIIAPHS U PKUE 3BE3NBI" WU
"HaGnronenus B Teneckon JIyHbl, TU1aHET,

TYMaHHOCTEH U 3BE3/IHBIX CKOILICHUIT"
O06001enne 1 cucTeMaTru3aus 3HaHUM.
Ponb pusuku u actpoHomuu B

146 YKOHOMHYECKON, TEXHOJIOTHICCKOM, 14.04.202
COIMAJIBHON M ATHYECKOH cdepax 5
NeSITeIbHOCTH YeJIOBEKa
O06001enne 1 cucTeMaTru3aius 3HaHU.

147 Ponw 1 mecTo pusuku u acTpoHOMHUH B 15.04.202
COBPEMEHHOM HAYyYHOU KapTHHE MHUPa 5
O06o001IeHre U cucTeMaTu3als 3HaHU .

Ponb pusmueckoit Teopun B popMUpOBaHUU

148 MIPEACTABICHUH O ®H3quecxoﬁ KapTUHE 15.04.202
MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B 5
o011eM psi;ly COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX PEJCTaBICHUN O IPUPOE

149 0606'1'IJ;€HI/16 Y CHCTEMaTH3aIlus 3HAaHUH 110 16.04.202
teme "KunemaTtuka" 5

150 O06001eHne 1 cucTeMaTU3aIksl 3HaHUH 110




teme "Kunemartnka"

21.04.202
5

O00011IeHIE U CUCTEMATH3alis 3HAHUN 110

151 | " 21.04.202
teme " JIlnHamMuKa 5
O00011IeH1E U CUCTEMATH3aINs 3HAHUN 110

152 | " 22.04.202
teMe "CraTrka TBEpIOro Tejia 5
O0001IeHre U cucTeMaTH3alus 3HaHUH 110

153 " " 22.04.202
Teme "3aKOHBI COXPAHCHHUS B MEXaHUKE 5
O0001IeHre U cucTeMaTH3alus 3HaHUH 10

154 teme "OCHOBBI MOJIEKYJISIPHO- 23.04.202
KUHETUYECKON Teopun" 5
O0001IeHre 1 cucTeMaTh3aIus 3HaHUi 110

155 teme "Tepmonunamuka. TermoBbie 28.04.202
MalInuHe!" 5
O0001eHre 1 cucTeMaTH3aIug 3HaHUH 110

156 TeMe "ArperaTHble COCTOSIHHUS BEIIECTBA. 28.04.202
®da3oBele IEpexo bl 5
O0001IeHre U cucTeMaTU3aIug 3HaHUH 110

157 " " 29.04.202
TeMe "DIEeKTPUIECKOE ToJIe 5
O0001IeHrEe U cucTeEMaTH3alus 3HaHUI 1O

158 | . i " 29.04.202
teMe "[10CTOSIHHBIN ANEKTPUUECKUI TOK 5

159 O0001IeHrE U cucTeEMAaTU3alus 3HAHUI IO
teme "Toku B pa3nuHbIX cpenax” 30.04.202




O0001IeHre U crucTeMaTH3aus 3HaHUH 110

160 | " 05.05.202
TeMe "MarautHoe 1moie 5
PesepBHbIil ypok. O6001ICHHE 1

161 cUCTEMATHU3AaIUs 3HAHUH 110 TEME 05.05.202
"DnekTpoMarHuTHas UHIYKIUs" 5
PesepBubIil ypok. O6001IeHIE 1

162 cucTeEMaTH3alMs 3HaHUI 10 TEME 06.05.202
"Mexanndeckue koneoanus" 5
PesepubIil ypok. O60011eHIE 1

163 cucTeMaTH3alys 3HaHUH 10 TEME 06.05.202
"DneKTpoMarHuTHbIE KoJieOaHus" 5
PesepBHeIil ypok. O6o0IcHNE 1
CHCTEMATH3allHs 3HAHUII 110 TEME

164 : B 07.05.202

MexaHn4YecKre U JEKTPOMArHUTHBIC 5
BOJIHEI"
PesepBubiii ypok. O0001IEHHE 1

165 PBHBI YP n ) . 12.05.202
cucTeMaTu3anusa 3Hanui no teme "OnrTuka 5
PesepBubIil ypok. O60011eHIE 1

166 cucreMatusanud 3Haguil mo teMe "OCHOBEI 12.05.202
CcTO" 5
PesepBHbIil ypok. O60011eHIE 1

167 cUcTeEMaTH3alMs 3HaHUH 110 TEME 13.05.202
"KopmyckynsipHO-BOJTHOBOM Tyayiu3m" 5

168 PezepHslit ypok. O000mIeHNE 1
cucTeMaTH3anys 3HaHu 110 TeMe "Pu3uka 19.05.202




artoma"

PesepBubIil ypok. O6001IeHIE 1

169 cCUCTeMaTH3aIus 3HaHui 1o Teme "dusuka 1 20.05.202
ATOMHOTO SIIPA U 3JIEMEHTaPHBIX YaCTHIL" 5
PesepBubIil ypok. O60011eHIE 1

170 CUCTEMaTHU3allUs 3HAHUM 110 TEME 1 21.05.202
"DnemeHTh! acTpopu3UKHU" 5

OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Guzuka. 10 kinacc: yue0. aisio01eodpa3zoBat. opranu3ainii: 6a3o0BbId 1
yray6a. ypoBuu / I'. SI. Mskumes, b. b. byxosues, H. H. Coukwuii; nox pen.
H.A.ITapdentbeBoil.- 7-¢ uzn. — M. «IIpocBemenue»,2020.-432 c. : ui.-
(Knaccuueckuit kypc).

» Gusuka. 11 kinacc: yue0. pisio0ieoopa3oBat. opraHu3ainii: 6a3oBbId 1
yrayou. ypoau / I'. 5. Msikumes, b. b. byxosues, H. H. Corkuii; mox pen.
H.A.IlapdentseBoii.- 7-e uzn. — M. «lIpocsemenune»,2020.-432 c. : ui.-
(Knmaccuueckuii kypc).

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

1.

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

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

Coopnuk 3aa4 no gusuke. 10-11 kmaccrl: yued. mocobue as
obmeo6pazoBarenbHbIx opranu3anuii /H.A.IlapdpentreBa. — 11-e uzg. — M.
ITpocemienue, 2020.

HNunaxkrrnaeckue Marepuanbl Gusuka 11 xmace / A.E.Mapon, E.A.MapoH. —

M.: UznarensctBo «/podar, 2014.

. Tematnueckne KOHTPOJLHBIE W CAMOCTOSITENbHBIE paboThl 1Mo (usuke 10

kiacc / O.W.I'pomnieBa. — M.: U3marenscTBO «IK3amen», 2011

®uzuka 11 kmacc: yueb. Jns oOuieodpa3zoBaTEIbHBX YUPEKIACHUN C MPHUIL
Ha 3JIEKTPOH. HocuTene: 0a30BbIil U npodui. ypoau /I'. . Mskuiues, b. b.
byxosues, B. M. Yapyrun; nox pea. H. A. [lapdentbeBoid. — 21-e uzn. —
M.: IIpocBemenne, 2020.- 399c., 4 ui.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

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