MUWHHUCTEPCTBO ITPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo oopazoBanust Upkyrckoii odsactu
Yupagsienune oopazoBanus lllesexoBCKOro MyHUIIUNAJIBLHOTO paiioHa

MBOY HIP "IlenexoBckuid Junei'"

YTBEPXIEHO:

Mopanucan: MeHoBLmkoBa OkcaHa AnekcaHapoBHa
DN: C=RU, S=MpkyTckas obnactb, L=Lllenexos,

M&HQB I/I KO B a gzﬁlgggop, O="MYHULIMNANBHOE BIOMKETHOE
L DEnEreRCR S R ABRET
JIMLER™™, CHWIC=02918383066, MHH=382102575427,
O Kca H a E=shellic91@mail.ru, G=OkcaHa AnekcaHaposHa,
SN=MeHoBLmkoBa, CN=MeHQBLMKOBA QkcaHa
T e R
OcHoBaHue: 51 ABrisiioCh aBTOPOM 3TOro AOKyMeriTa
An e Kca Hﬂ' p O B H aMeCTOI'IOJ'ID)KeHMeI MecTO NoAnMcaHus
[Hata: 2024.10.03 16:00:54+08'00"
Foxit Reader Bepcusi: 10.1.1

PABOYASI [IPOTPAMMA
(ID 465313)

yueOHoro npeamera « ®u3uka. Yriay0aéHHbIA YPOBEHb)

115t ooyyatromuxest 10 — 11 kmaccos

r. lHeaexos, 2024



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYarOUIUXCA.
[IporpamMma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEJIX, COACpKaHWM, OOIIei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOMMMBI ISl MPOAOKEHUs 00pa3oBaHHs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B nporpamme o pusmke onpenenstoTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3NKM Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIMXCS, OCBOMBIIHX
nporpaMmmy 1o pu3nke Ha YpOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriayOJEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBIN TTOIXOI.

[Iporpamma no gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

coJiepKaHue yueOHoro npeamMera « Ou3ukay Mo rojam o0y4eHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIsCT BO3MOXKHOCTUA ISl pealu3alliil  Pa3jUYHbIX METOTUYECKIX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
coxpaHeHus1 00s3aTEIHPHOM YaCTH COJIEP KaHMs Kypca.

duszuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBE Y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJI B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrONTUiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmgeckoir reorpadueir u acTpoHoMmen. Mcmonp30BaHWME W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHPA
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHATh HAYIHBIA METOJ TTO3HAHMS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero 06pa3oBaHus MOJI0KEH
pAI “ael, KOTOPhIE MOKHO PACCMATPUBATH KaK IMPUHIIUIIBI €70 TOCTPOCHHS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(GU3MKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoIaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTUYECKHUX
MPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI 10 (GU3UKE JOJHKHO OBITh MMOCTPOCHO HA
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JelcTBYyolero ¢akropa ydeOHoro mpoiecca. s yriyO0iaéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanu3aiu Gu3nyeckoro npakTukyma. B nepBom ciyuyae mpakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, aubO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B Ka)KIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPAaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
u3yueHusi pazzaena (temsl). Ilpu s3ToM mox paboTamu MpPaKTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nmnporpamme mo ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paToOpHBIX pabOT M MpakTUKyMa MpeCcTaBlIeHa €IUHBIM TepeuHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHMUSI W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM N1J1s1 pacUETHBIX 3a/1ay IPUOPUTETOM SIBIISIFOTCS 33]1a4M C SIBHO 33/IaHHOU
¥ HESIBHO 3aJJaHHOUW (hU3UYECKON MOJIEIBIO, TIO3BOJISIFOIITNE TPUMEHSATh U3yUEHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3/eioB. st KaueCTBEHHBIX 3a/]1a4 IPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOOpa GhU3ndecKon
MOJIEIH JUTSI CATYaIliy MTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0oBaHUE 71 BHITTOTHEHHS YKa3aHHBIX B MPOTpaMMe 10 (PU3UKE YUEHUIECKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMme 10 (DU3UKE KITIOUEBBIX JACMOHCTpAIUNA IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ U(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUs U (HOPMHUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiein
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIIPaBJICHHH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYISpHYI0  (U3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupOoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOO0B PEIICHHS Pa3IMUHBIX 33/1a4 C SBHO 3aITaHHOM (DU3NUECKOM
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIEIM, aJeKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
XapakrTepa;

NOHMMaHuEe (U3HUYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYECKUX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMalmuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATILHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3uka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
MPOBEJCHUST J1a0OpaTOPHBIX pabOT U ONBITOB C YYETOM HMHAUBUYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  (U3NYECKUX  BEIMUMH  (a0COTIOTHAs |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPOE TEINO, UACATIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKHUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nyecKas Teopusl.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenune cuibl TOKAa M HANPSHKEHUS B L€ MOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO C¢ HH(ppoBo naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOPIHHAT.
CrnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJI YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTh KOOpPIWHAT, CKOPOCTH U
YCKOPEHHS] MaTEPUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTeabHOE (TaHT€HIMAIBHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JIB>)KECHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTeMbl OTCYETA, WIUTIOCTpAIUs KHHEMATHUYECKUX XapaKTEPUCTHK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaeibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUI, CKOPOCTEN IBHKEHUS OAHOTO U TOTO JKE TEJIa
B Pa3HbIX CHCTEMAaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3ydeHnue nBukeHus Teia, OpoleHHOro Topu3oHTanbHO. [IpoBepka runoressl
O MpsAMOM MPONOPLUMOHAIBHOW 3aBUCHMOCTH MEXKIY JNAIbHOCTBIO IOJIETA U
HAYaJIbHOM CKOPOCTBIO TEJIA.

W3yyeHue NBMXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0H HproToHa. WHepumanbHbie cUCTeMBbl OTCYETA. [IpuHUIMDN
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBHUBAJECHTHOCTh TPABUTALMOHHON H
WHEPTHOM MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MMOBEPXHOCTHIO IIAHETHI M OT TeOrpapuIecKoi mupoThl. J[BrkeHne HEOSCHBIX Tell
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOIO JIBUKECHUSI.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIOIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE H
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHs: Opycka MO0 HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalleHus. [lmedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIN KpaH, pelI€TYaThle KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

Pabora cuiapl Ha MajgoM W Ha KOHEUYHOM IepeMerneHuu. ['paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTenmanbHas 3Heprust ynpyro ne@opmMupoBaHHOM MpykuHbI. [loTeHnnanpHas
DHEPrus TeJla B OJJHOPOIHOM I'paBUTAlMOHHOM noJie. [loTeHmanpHas sHeprus tena
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckne yCcTpoMCTBAa M TEXHOJOTUYECKHUE MPOLECCHI: IBUXKEHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIA TUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble TNpeBpalieHUs] KMHETHYECKONM WM IMOTEHIHAIBHOW SHEPrud NpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MpU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepenne Cuiibl TATH, CKOPOCTH MOJIENHU 3JIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICMCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOThl CHJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gusnka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TOJIOKEHUSI MOJEKyIsipHO-KHHeTHUeckoi Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJICMCTBYIOT IPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita IlTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIm4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHHS COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CpeHUE 3HAUCHUS BEJIMUMH, ONTUCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaXX€HUE IS BHYTPEHHEH JHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKke. Boruucienue padboThl 1o rpapuky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHass W MOJIIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOAMHAMUKHU. BHyTpeHHss1 3Heprusd. KoinuecTBo TEIoTh
u paboTa Kak Mepbl W3MEHEHUSI BHYTPEHHEH OHHEPruu TEPMOJIMHAMUYECKOU
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AGCOJIIOTHAS TEMIIepaTypa.

BTopoi 3ak0H TEpMOIMHAMUKH 7151 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTY OT 00Jiee X0JIOJHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMIIEHCAIlUU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCIOJIb30BaHUs TEIUIOBBIX JBUTaTenen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3AIUSA «TEIJIOBBIX» OTXOMOB C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U 2JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOro mpouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHIeHcanus. Micapenne u kumenue. Y nebHas TeioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacllIupeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa30BbIX MEPEX0IaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TernnoBoe paciMpeHue.

CBOMCTBa HACBIIICHHBIX apOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3P duimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMalid  pEe3MHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3aps/ia.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OHOPOIHOE ANEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHuunaneHas SHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTennman snexTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIIMAJIIOB Il  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK u
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDNEeKTpUKKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEeHCAaTOPOB. [locnenoBarensHOe COEqMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOphbl, renepaTtop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEPrUst JJIEKTPUIECKOTO MOJIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpanieHus HEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hammpsokenune U u DJIC &.

3akoH Oma 1 yyacTka LEnu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTh CONIPOTUBIIEHUS OJTHOPOJIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJAHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS UL PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS PU IIOCTOSIHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne IJC. KopoTkoe 3aMbIKaHHE TalbBAHHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanye pasHOCTH NOTEHIIMAIOB MEXY ITOJIFOCAMU UCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMmerpa (BoiabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanye pa3HOCTH NOTEHIIMAIOB MEXKY ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIbI TOKA B LEIH.

HccnenoBanre 3aBUCMMOCTH MOJE3HONM MOLIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJlynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATEIIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TAIbBaHHUKA, padUHUPOBAHUE ME/IH, BHIIIJIABKA
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBo#l paspsii U MPOBOAMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKH THOJIA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 00068 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusa: mexanuueckoe NBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlTMJUIPHBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHWE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPBIX TEJN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, AJIEKTPUUYECKUE CBOIMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss  JHCCOLMALMsA, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUEe TOCTOSAHHBIX MATrHUTOB UM MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHME IIPOLCCChI: IMPHUMCHCHHC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHUTHOW MHIYKIMU TTOJIS JJIMHHOTO IIPSIMOTO IMPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHne ANEKTPOMArHUTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHWTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTHM B LENH TOCTOSIHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHre MarHuTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHMS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu IEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuuecKkoe ONMUCAHKUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOM sHeprun). BriBon
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora koneOanuit. [lepmon Mayibix CBOOOJHBIX KoJieOaHUM
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmux kKojaedanusx. BeiHyX/1eHHbIE KOeOaHus1. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanune 3aTyxaromux KojJe0aHui U 3aBUCUMOCTH TIEPHO1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU MPHU KOJeOaHUX Tpy3a Ha MIPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHHUS Tejia B X0JIe KoJieOaHUil Ha yIpyroM MojBece.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs YPHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI NIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllka
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU IIpU NPOU3BOACTBE IIIEKTpod3Hepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOAHBIX KOJICOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOp B LIENH MEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEepeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

Nzydenue tpanchopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabiroieHue 31eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBoliCTBa MEXaHUYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, MUHTepPEpEeHLUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHUYecKue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBoiiCTBa yNbTPa3ByKa U €ro NPUMEHEHNE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Oo6HapyxeHue nHYPaKpPacHOTO U yIbTPAPUOTIETOBOTO U3ITYUEHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbI HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHusl. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOIICHUE JJIMH BOJIH MPHU MIEPEXOJE MOHOXPOMATUYECKOIO CBETA YEPE3
IpaHUIly pa3zena IByX ONTUYECKUX CPE/I.

Xox nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[TonmHoe BHYTpeHHEe OoTpaxkeHue. [IpenenbHblil yroy MOJHOr0 BHYTPEHHETO
OTpakKCHHS.

Cobuparomniue 1 paccenBarolye TuH3bl. ToHkas 1uH3a. DoKycHOE paccTosiHUE
U ONTHUYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €& TEeOMETPUU U OTHOCUTEIBHOTO TIOKa3aTess
IIPETOMIICHHS.

dopMysia TOHKOU JIMH3BL. Y BEJIMUYECHUE, JaBAEMOE JIMH30M.

XoJa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIONIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAaX.

Onrtuueckue mpubopbl. Paszpemaromas crnocooHoCcTh. ['71a3 Kak onTuydeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue yYCTpPOWCTBA M TEXHOJOIMYECKHE IMPOLECCHhl: OYKH, JIyIa,
nepuckorn, Qortoanmnapar, MHUKPOCKOI, MPOCKIIMOHHBIN armapar, MpPOCBETICHUE
ONITUKU, BOJIOKOHHAS ONTHKA, TU(DPaKIIMOHHAS peIIETKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Hab6nrogenue nogHOro BHyTpEeHHEro oTpakeHus. Mozennb CBETOBO/IA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEPE3 IJIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune noka3aress npeoMIeHUs CTEeKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BelmiecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tonmy4yenue n300paxkeHus: B CHCTEME U3 IUIOCKOTO 3€pKalia U JIMH3BI.

[Tomyyenue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Habnronenue nudpaknuu, nHTEp)EpEeHINN U MOJIIpU3aIii CBETA.

N3yuenue noysipuzaliii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenune nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpAIlCHUE JTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ SHEpPruer U UMITYJILCOM PEIIITUBUCTCKON YacTUIIbl. DHEPTHUS
MTOKOS.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W OSHEPTUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarolryro moBepxHOcTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPEIETEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccienoBanus Gpororddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarsl bopa. Mznydyenue u norsornieHue GOTOHOB MPH MEPEXOJIE aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMu.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmronenune mmHE4aTOro CriekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Aubda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BIusHME paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Metonbl perucTpanuy U UCCIEA0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BuiibcoHa, s/1epHblil peakTop, TEPMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU JJIsI OOBICHEHHS TPUPOJIbI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCIENOBATEIbHOCTUH. BHYTpeHHEe cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3MHOrO HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHne U cucTeMaTu3alus CoAepkKaHUs pas3ienoB Kypca «MexaHukay,
«MonekynspHas pU3nKa U TEpPMONHAMUKAY, « IEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3uku uW acTpoOHOMHHM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NUECKON TEOpUH B GOPMUPOBAHUU TPEACTABICHUIMI
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kinacce ocymiecTBisieTcs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonaAmuA, C6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 3JIeMEHTApHBIX (QyHKUUU. [Ipu3Haku nNomOOHSI TPEYroJIbHHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3BYyKOBasi JMAarHOCTMKAa B MEJIULIMHE, OINTUYECKHE SBJIEHUS B JKUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eozpachua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
(boToChEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs IeYb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAs SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YyMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHHUE JICMCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TOHATHUSMU U METOJaMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJEpKaHusl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3W U aKTyaJlH3UpOBaTh 3ajavy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHUS 10 (U3HKE B MPAKTUYECKYI0 0O0JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HABBIKAMH NOJTy4eHUs! UHpopMalu (U3HNIECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MNpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOIEHWE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHHOW U MHIUBUYaIbHON
paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUMN, paCIIPEACIIATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUILIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENBHO OCYIIECTBIIATH TI03HABATENIbHYIO AESATENBHOCTD B 00JIaCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIQJACTh HaBBIKAMU TIO3HABATEIbHOM pEpIEKCMU KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUN U MBICIIUTEIIBHBIX MIPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIIOJH30BATh MPUEMBI peIICKCHH /IS OLICHKHU CUTYyaIlH, BEIOOpa BEPHOTO
pEIICHMST;

e YMETh OLICHMBATh PUCKHM M CBOECBPEMEHHO NMPUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSATCIIbHOCTH,

e TPUHUMATH Cce0s1, TOHMMAas CBOM HEIOCTATKU U JOCTOMHCTBA,

e TMPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX IIPU aHAJIU3€ pPe3yJbTaToOB
JeSATEeIIbHOCTH;

e TPU3HABATH CBOE MPABO W MIPABO JIPYTUX HA OITHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHS y O0O0YyYaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCThH aJalnTHPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CIHOCOOHOCTh  BBICTpamMBaTh
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOH(IUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIN .



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M JITHYECKON cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUHA  (DU3UYECKOM TEOPUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (HU3HMIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANTBbHAS CHCTeMa OTCuéra, abCONIOTHO TBEPAOE TEo,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yTIipyrast jaedopmalus, aOCOJIOTHO YIPYroe W abCOIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAIIIMYECKOT0) Teja, UIealIbHbINA Ta3, TOUCUHBIN 3aps]l, OJTHOPOHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
(du3MUeCcKUX 3aKOHOB: IMpeoOpa3oBaHuil ['anmuies, BTOPOro M TPETHErO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUS MMITYJIbca U MEXAHUYECKOH
SHEPI'uH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHB MoOJIeKyJsipHOW (U3UKH H
TepMOJMHAMHUKU (CBSA3b JAaBJEHUSA UJEATBLHOIO Ta3a Cco CpeaHei
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO JABMKEHHUS €r0 YacTHll, CBSI3b JABJICHUS UJEATBLHOIO
raza C KOHUEHTpAIME MOJIEKYJl WU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HCIIOIb30BaTh



MaTEeMaTHYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneiipona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOTO TIOJIA, NPUHILMII CYNEPIO3UIHNHA AIEKTPUUECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Jid ydacTka
LHENA W JUI1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3UUECKHE IPOLECCHl U SIBICHUS, HUCIOIb3Ys BEJIUYMHBIL:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIAa YIPYIOCTH, CHWJIA TPEHHUS, MOIIHOCTb, JHEPTHUS
B3aMMOZEHCTBUS Tena ¢ 3eMiIEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAIBHOIO I'a3a, OTHOCUTENIbHAS BIAXHOCTh
Bo3yxa, KIIJI maeasbHOro TEIIOBOrO JBUTATENS; JIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD OJII TOYEYHOIO
3apsja WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIUANT
AIEKTPOCTATUYECKOIO MOJIs, PA3HOCTh MOTEHLUUAIOB, 3JEKTPOJBHKYIIAS
CWJIa, CWJIa TOKA, HANpPSXKEHHUE, MOUTHOCTh TOKA, 3JIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEemu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTr0 MOJIsl KOHAEHCATOopa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCALWs, IUIaBJICHUE U KPUCTAJUIM3aLysl, HallPaBJIEHHOCTh
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apSYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEpPEHWH, JelaTh  BbIBOABI IO  PE3ysbTaTam
UCCJIEI0BAHNS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPeIOKEHHON
TUIOTE3bI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaAHUS;

pemaTrh pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPHUM IMPU UCIOJIb30BAaHUM MATEMaTUYECKUX METOJOB PEILICHMS 3aaad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM MOIYYEHHBIX
pe3yIbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IPyTrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB paObOThHl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPON3BOACTBEHHOMN
NEeATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI HKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

IPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE



TEXHOJOTMM Il TIOMCKA, NepepaboTKU M NIPEIbsABICHUS Y4yeOHOW W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALNN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEeT0BaTEIbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIIbl, PAMOHAIBHO PACIPEAEIATh AECATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBAaTHO OLICHWBATh BKJIAJ KaXJOr0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAymied npoeccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

HNOHUMATh POJIb (PU3UKU B IKOHOMUUECKON, TEXHOJIOTMUECKOM, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON
NEeSATEIbHOCTH YEJIOBEKA U JalbHEHIIEeM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAYEHHUE OIHCATEIbHOM, CUCTEMATH3UPYIOLIEH, OOBSCHUTENBHOU U
MPOTHOCTUYECKON (PYHKIUHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMHUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHI O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE ANEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJeOaHHsl, MaTEeMaTUYECKUd MAasiTHUK, HACAIbHbBIN
PY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeJIeil aToMa, aTOMHOTO Sijpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHEIUaIbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMH, TnpaBwio Jlenma, cBa3p  JDC
CAMOMHIYKIIMM B D3JEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
dbotordekra, mepBIii B BTOPO MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MacCOBOTO YKCEJ U SHEPTUU B SIICPHBIX PEAKIUSIX, 3aKOH PATUOAKTUBHOIO
pacrmajna);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCT,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SIBJICHUM:
AIIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u GeTa-pacnaisl saep,
raMMa-u3iaydeHue sjiep, Gu3n4ecKue MPUHIUIBI CIEKTPATIbHOTO aHAJIU3a U
paboThI J1a3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JTMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HMYCCKHX  IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABUKEHUsSI HEOECHBIX Tell, IBOIIOLUHU 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleJlaTh  BBIBOJABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJAUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONMCBHIBATHh METO/IbI NIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0uro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICAOBAHNN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHO-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIA0OPAaTOPHOr0 000PYAOBAHNUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3MYEeCcKO MOJEIbI0: HAa OCHOBAaHMM aHAJIM3a YCJOBUS BbIOMPATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJAUTH PACUETHI HA OCHOBAHUM MUMEIOIIMXCS JAHHBIX, aHAIM3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C OOPOX HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJIUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
NEeATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MUECKMMHU NpOLEcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATh pa3uyHble crocoObl paboTel ¢ MH(poOpMarel hu3nIecKkoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TOMCKA, NEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIpETAIIUU
uHbOpMaIlMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHBIE YMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTath B TpyNIle C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACHPENEATh AesTEIbHOCTD
B HECTAHJAPTHBIX CUTYalMSIX, aJ€KBAaTHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npohecCUuOHANBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI

IIpe3enTanuu caiira

1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 Nudoypox
https://disk.yandex.ru
Utoro no pazneny 6
Pazgen 2. MEXAHUKA
IToypounsle
MaTepuaibl
21 KiHeMaTiKa 10 https://videouroki.net/
ABTOpCKHE
Mpe3eHTaINN
https://disk.yandex.ru
2.2 JluHamuka 10
2.3 Craruka TBEpAOro Tena 5
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10
Hroro mo pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH

15

[ToypouHblie
MaTepUaJIbl
https://videouroki.net/



https://disk.yandex.ru/
https://videouroki.net/
https://disk.yandex.ru/
https://videouroki.net/

ABTOpCKHE
Mpe3eHTAlNU U
Mpe3eHTaIUN
OTKPBITOTO JOCTYyTa
HNutepner
https://disk.yandex.ru

3.2 Tepmonunamuka. TeniaoBbie MalTuHbI 20
33 ArperatHbie cocTosiHUS BeniecTBa. dazoBble 1
' IEPEXOIBI
Wroro mo pazneny 49
Pazgen 4. JIEKTPOJANHAMMUKA
IToypounslie
MaTepHabl
41 DneKTpUYecKoe Mot 24 https://videouroki.net/
ABTOpCKHE
Mpe3CHTAIH
https://disk.yandex.ru
4.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 24
4.3 ToKM B pa3nu4HbIX cpenax 6
Hroro mo pazaeny 54
Pazzen 5. PU3HUECKHUN MPAKTUKYM
5.1 OuznyecKkuil NPakTUKYM 16 16
Hroro no pa3zneny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://disk.yandex.ru/
https://videouroki.net/
https://disk.yandex.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
[Toypounsle
MaTepHaIbl
11 MarHTHOe Hose 14 https://videouroki.net/
ABTOpCKHE
Mpe3CHTaIH
https://disk.yandex.ru
1.2 DNeKTpOMarHuTHas MHIAYKIHS 13 1
Uroro no pazaeny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
IToypounsle
MaTepHabl
2.1 Mexannueckue KoneOaHus 10 https. v idecurokt. ey
ABTOpCKHE
Ipe3eHTaIH
https://disk.yandex.ru
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15
53 MexaHu4eckue 1 3IeKTPOMarHuTHbIE 10 1
BOJIHBI
24 Orntrka 25 1
Hroro no pazneny 60



https://videouroki.net/
https://disk.yandex.ru/
https://videouroki.net/
https://disk.yandex.ru/

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

[ToypouHblie
MaTtepHuabl
https://videouroki.net/
ABTOpCKHE

3.1 OcHoBrl CTO 5 1

HpCSCHTaI_II/II/I
https://disk.yandex.ru

Uroro no pazneny )

Paznea 4. KBAHTOBAS ®U3UKA

[Toypounsle
MaTeprabl

4.1 KopmyckynspHO-BOTHOBOH Ayann3m 15 https://videouroki.net/
ABTOpCKHE
MIpe3eHTAINH
https://disk.yandex.ru

4.2 ®dusnka aToma 5

43 ®u3rKa aTOMHOTO Si7pa U dJIEMEHTapHBIX 5

YaCTHI]
Hroro no paznery 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

[Toypounslie
MaTepHuabl
https://videouroki.net/
ABTOpCKHE

5.1 DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12

IIpe3eHTaluu
https://disk.yandex.ru

Hroro mo pazaeny 12



https://videouroki.net/
https://disk.yandex.ru/
https://videouroki.net/
https://disk.yandex.ru/
https://videouroki.net/
https://disk.yandex.ru/

Pa3znea 6.

®U3NYECKHUHA TPAKTUKYM

6.1

du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
Pazngen 7. OBOBIIAIOLIEE IOBTOPEHHUE
IToypounsle
Cucremaruzanus u 00001eHne MaTepuaibl
71 IIPEAMETHOTO COAEP/KAHUS U OIIBITA 15 https://videouroki.net/
' NeSTeTbHOCTH, MPUOOPETEHHOTO TIPU ABTOpCKHE
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon Mpe3EHTalUU
https://disk.yandex.ru
Utoro no pazneny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16



https://videouroki.net/
https://disk.yandex.ru/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer KonTpoabH
0 ble paboThI

IIpakTHyec
KHe padoThl

Jara
H3yYeH
us

JJIeKTPOHHBbIE HU(PPOBbIE 00pa3oBaTebHbIE
pecypcsl

dusuka —
dyHIaMeHTalbHas
HayKa 0 Ipupojie

[Tpe3enTanus caiita Unpoypox
https://disk.yandex.ru/i/vX7pfBi7tZNABQ

Hayunsiit metog
MO3HAHUS U METOJIbI
M CCJIEIOBAHMUS
bu3HYeCcKuX SIBICHUIN

OKCIIEpUMEHT U TEOpUs
B TIpOIIeCCE MTO3HAHUS
npuposl. Habmronenue
H OKCIICPUMCHT B
buzuke

Crioco6b1 U3MepeHus
(GUBUYECKUX BEITUYUH

AOGcomtoTHas 1
OTHOCHUTEJIbHAS
MOTPEIIHOCTH
U3MepeHuit pu3rmuecKux
BEJIMYHMH
MojenupoBaHue B
¢uzuke. Ponb u MecTo
¢u3uku B

[Ipe3enTanus K ypoxky
https://disk.yandex.ru/i/2ddHtXAB0Z6d-Q

[Ipe3eHTanus K ypoxky
https://disk.yandex.ru/i/CuzeHnAyx KGmA



https://disk.yandex.ru/i/vX7pfBi7tZNABQ
https://disk.yandex.ru/i/2ddHtXABoZ6d-Q
https://disk.yandex.ru/i/CuzeHnAyx_KGmA

dbopmupoBaHUn
COBPEMEHHOMN HAay4YHOI
KapTUHBI MUDA, B
MPaKTUYECKOU
JESITEIbHOCTH JIIOJICH

Mexanuyeckoe
nBwxeHue. Cucrema
OTCUeTA.
OTHOCUTENBHOCTD
MEXaHUYECKOT O
newxenusd. [Ipsmas u
oOpaTHas 3a1auu
MEXaHUKH
Pannyc-Bexkrop
MaTepuanbHON TOYKH,
€ro MPOEKIIUU Ha OCH
KOOpPJMHAT.
Tpaexropus.
ITepemenienue.
Cxopoctb. Ux
MPOEKIMU HA OCH
KOOpJAUHAT

Buneo caiitta Mynetuypok «®usuka.10kmace»
Ypok01 «Knaccuueckas mexanuka HproToHa»

[Ipe3eHTanus K ypoky
https://disk.yandex.ru/i/JUOXEUGILTVUzA

PaBrOomepHOE
MPSMOJIMHENHOE
JIBUKECHHUE.
I'paduueckoe onucanue
pPaBHOMEPHOTO
IIPSIMOJIMHEMHOT O
JBUKCHUS

1

Buneo caiita Mynbtuypok «®usuka. 1 Oxacey
Ypok04 «Ilepemenienne u NpolICHHBIN MYTh.
Cxopocts PIT/I»



https://disk.yandex.ru/i/JU0XEUGiLTVUzA

10

Cnoxenue
nepeMeIleHui u
ckopoctei. Pemenue
3a1au

Buneo caiita Mynstuypok «®usuka.10xmnacce»
Ypok07 «CnoxxeHrne cKopoCcTeii»

11

12

13

14

HepaBHomepHoOe
nBIDKeHHe. MrHOBeHHAas
CKOpOCTb. Y CKOpEHHE.
[Ipamonuneitnoe
JIBUKEHHUE C
MIOCTOSIHHBIM
YCKOPEHHEM

['padmyeckoe onmcanue
PSIMOJIMHEIHOTO
JIBUKEHUS C
MOCTOSTHHBIM
YCKOpEHUEM

Dduznueckuit
MPaKTUKYM I10 TEME
"M3MepeHne yCKOpeHus
MIpHU IPSIMOJIMHEHNHOM
PaBHOYCKOPEHHOM
JBYDKEHUH T10
HAKJIOHHOM INTIOCKOCTH"

dusnueckui
[IPAKTUKYM I10 TEME
"N3mepenune yckopeHus
IIPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM

Buneo caiitta Mynbetuypok «®Pusuka.10xmaacey
Ypok06 «HepaBHOMEpHOE ABUKEHUE.
MrHoBeHHasi CKOPOCTh»

Buneo caiitta Mynetuypok «®usuka.10xmaacey
Ypok08 «Yckopenue»




IBIDKEHUH 10
HAKJIOHHOH IJIOCKOCTHU"

15

CBoOogHOE majieHue.
YckopeHue cBOOOIHOTO
najeHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOPEHHUSI OT BPEMEHU
U uX rpaduKku

Buneo caiita Mynbtuypok «®usuka. 1 0xiacey
Ypok10 «CBoOoHOE TTAICHHUE TET »

16

JBrm>xeHue tena,
OpOILIEHHOTO MO/ YIJIOM
K TOPU30HTY

IIpe3eHTanus K ypoky
https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ

17

dusnueckuit
IPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHUS
Tesa, OPOIIEeHHOTO
TOPU30HTAIILHO"

18

dusnueckui
MPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHUS
Tesa, OPOIIEeHHOTO
TOPHU30HTAIBHO"

19

KpuBonuHelinoe
JIBWXeHUE. [[BrkeHue
10 OKPYKHOCTH.
VYrnoBas v TMHEWHAs
ckopocts. [lepron u
4acToTa.
IlenTpocTpemurensHoOe
U IIOJIHOE YCKOPEHHUE

Buneo caiita Mynetnypok «®Punsuka.10xmaacey
Vpokll, 12 «PaBHOMEpHOE IBMKEHUE 110
OKPYXHOCTH »



https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ

20

KonTtponbHas pabora o
teme "Kunematuka"

21

22

23

[IepBbIif 3aK0H
Hrerotona.
WNuepunanbHbie
CHCTEMEBI OTCUETA.
[TpuHUMI
OTHOCHUTEIIBHOCTH
I'anunes.
Hewuneprnanbueie
CUCTEMBI OTCUETa

Cuna.
PaBHopelicTByrOmasn
cuna. Bropoit 3akoH
Herotona. Macca

Bzaumopeiicteue Ten.
Tperuii 3akoH HeroToHa

Buneo caiita Mynbtuypok «®usuka. 1 Oxiiacce»
VYpok13 «OCHOBHOE YTBEPKICHUE MEXAHUKH.
[TepBbriii 3akoH HproTOHA»

Buneo caiitta Mynetuypok «®usuka.10xmaace»
VYpok14 «Cuna. Bropoii 3akoH Hetorona»

Buneo caiita Mynbtuypok «®usuka.l0kmacey
VYpokl5 «Tperuit 3akon HeroToHa»

24

ITpuHmn
CYNEPNO3UIUU CHUJL.
Pemenue 3agaq Ha
MPUMEHEHNE 3aKOHOB
HreroTona

IIpe3eHTanus K ypoky
https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ

25

3aKOH BCEMUPHOTO
TSATOTEHHUS.
OKBUBAJICHTHOCTh
TpaBUTAIMOHHOMN U
WHEPTHOW MacChl

[Ipe3enTanus k ypokey
https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ



https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ
https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ

26

CuJia TSKECTH U
YCKOpeHHe CBOOOTHOTO
mageHus

Buneo caiita Mynbtuypok «®usuka. 1 0xiace»
Ypoxk16 «Cunbl B ipupoae» Ypokl7 «3akoH
BCEMUPHOT'O TATOTEHUS

27

JIBukeHrEe HEOCCHBIX
TN U UX
HCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3akonsl Kenepa

IIpe3eHTanus K ypoky
https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ

28

Cwita ynpyroctu. 3aKoH
I'yka. Bec Tena

Buneo caiita Mynbtuypok «®usuka.l0xnacey
Vpok19 «Cuna tsxectu. Bec. HeBecomocTby

29

Cuna tpenus. [Ipupona
Y BUJIbI CHJI TPEHUS.
JIBMKEHUE B KUJKOCTU
W ras3e ¢ y4€TOM CHJIbI
CONIPOTHUBJICHUS CPEBI

Buneo caiita Mynbtuypok «®usuka.l0knacey
VYpok21 «Cumsl TpeHUSI MEXKAY
COIPUKACAIOLIUMUCS TTOBEPXHOCTIMU»

30

31

32

JlaBneHue.
I'mapocraTtuyeckoe
nasienue. Cuia
Apxumena
AOCONIOTHO TBEpIOE
teno. [locTtynarensHoe
U BpallaTesbHOE
JABVKCHUE TBEPAOTO
Tena

MoMEeHT cubl
OTHOCHUTEIIBHO OCH
Bpaienus. [1nedo cuibl

[Ipe3eHTanus K ypoky
https://disk.yandex.ru/i/CGzzB-emLhhQcQ



https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ
https://disk.yandex.ru/i/CGzzB-emLhhQcQ

33

34

35

CrnoXeHHE CUII,
MPUIIOKEHHBIX K
TBepaoMy Teny. Llentp
TSOKECTH Tena. Y CIIOBUs
paBHOBECHSI TBEPAOTO
Tena. Buael paBHOBeCHs

duznyeckuit
MPaKTUKYM I10 TEME
"UccneqoBanue
YCIIOBHI paBHOBECHS
TBEPIOTO TENA,
HMEIOIIEro 0Ch
BpaiueHus"
DdusznyecKkui
MPaKTUKYM I10 TEME
"UccnemoBanue
YCJIOBUI paBHOBECHS
TBEPIIOTO TENA,
HMEIOIIEro 0Ch
BpaiueHus"

36

37

38

Pemenue 3agau

KonTpomnpHas padora mo
teme "JluHamuka.
Craruka TBEpAOro
Tena"

Nmiynse
MaTepualbHOU TOYKH,
CUCTEMBI
MaTepHaJIbHBIX TOYEK.




LlenTp macc cucrtemsl
MaTepHaTbHBIX TOYCK.
Teopema 0 IBUKEHUU
IIEHTpa Macc

39

Nmnynsc cunsl u
WU3MEHEHUE UMITYJIbCA
Tena. 3aKOH
COXPaHEHHUs UMITYJIbCA.
PeaktuBHOE ABM>KEHNE

Buneo caiita Mynbtuypok «®usuka. 1 0xiacey
Ypok2 1 (10omoaHUTENbHBIN) «3aKOH COXPaHEHUS
uMIynbsca. PeakTuBHOE JBUKEHHE)

40

41

MoMeHT uMItybca
MAaTEepUAIbHON TOYKHU.
[IpeacraBnenue o
COXpaHEHUU MOMEHTA
MMITyJIbCa B
LEHTPAJIbHBIX ITOJISAX

Pemenue 3agaa

42

PaboTa cuiinl Ha MaJIoM
1 HAa KOHCYHOM
nepeMeIeHIH.
I'paduueckoe
MIPEICTaBICHHUE PAOOTHI
cuIIbl. MOIITHOCTE CHJIBI

Buneo caiita Mynbtuypok «®usuka.l0kmacey
Vpok27 «Pabota cuibl» Ypok28 «MoIHOCTEY»

43

Kunernueckas sneprus.
Teopema 006 n3MEeHEHHH
KMHETUYECKON SHEPrUu
MaTepHAIbHON TOYKHU

44

ITorennuanbpHbIE U
HEITOTEHIHAJILHBIE
cuinl. [loTeHnuannHas




sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

45

46

47

48

49

Tperbs kocMuyecKas
ckopocTh. CBsI3b
paboTsl
HEIOTCHIUAIBHBIX CUII
C U3MEHEHUEM
MEXAHUYECKOHN SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXPaHEHHUs
MEXaHUYECKON IHEPTUU

Puznyeckui
HPaKTUKYM I10 TeMe
"M3Mepenue umIynbca

TeNa M0 TOPMO3HOMY
n

yTH
dusnueckui
HPaKTUKYM I10 TeMe
"N3mepenue umimynbca
TeJa 0 TOPMO3HOMY

nyTH
VYipyrue u Heynpyrue
CTOJIKHOBEHUS.
VYpasHenue bepnyum
U1 UaeaJbHON
KUJKOCTH

KonTpomnpHas pabora mo
TeMme "3aKOHEBI

https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ

[Ipe3eHTanus K ypoxky
https://disk.yandex.ru/i/CGzzB-emLhhQcQ



https://disk.yandex.ru/d/ZkTJ8z5y1i4ajQ
https://disk.yandex.ru/i/CGzzB-emLhhQcQ

COXpaHEHHUS B
MexaHuke"

50

Pazputne
MPEJCTaBICHUN O
MPHUPOJIC TETUIOTHI.
OCHOBHBIC ITOJI0KEHHS
MKT. duddy3us.
BpoyHnoBckoe nBuxkeHnE

«BpoyHOBCKOG JOBUXKCHUC)) - HpGSCHTaI_[I/Iﬂ
PowerPoint
https://disk.yandex.ru/ilyiV6eZmNFuS3zA

51

Crpoenue
ra3000pa3HbIX, KUIKUX
U TBEP/bIX TEIL.
XapakTep IBHKCHHS U
B3aUMO/ICHCTBUS
YacTHI] BENECTBA

52

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
KonunyecTBo BemiecTna.
[TocTosiHHas ABoraapo

npesenrtanusi PowerPoint-
https://disk.yandex.ru/i/iQRLz6rAmGdpHA

53

Temneparypa.
TermoBoe paBHOBECHE.
[lIkana [enbcust

CD-nuck xabunera Gu3nkn «MoseKysapHast
¢usuka. Yacte2»- «TemmepaTypa»

54

55

Pemenue 3agau

W neanbHblil Tas.
I"a30BBIC 3aKOHEBI

56

YpaBHeHue
MenpeneeBa-
Knaneiipona. Pemenne
3a1a4y



https://disk.yandex.ru/i/yiV6eZmNFuS3zA
https://disk.yandex.ru/i/iQRLz6rAmGdpHA

57

AOconroTHas
TeMIiepaTypa. 3aKoH
JanpToHa

58

H3omponeccel B
UJ€aIbHOM rase ¢
IIOCTOSITHHBIM
KOJIMYECTBOM BEIllECTBA

CD-nuck xabunera Gpusnku «MosekynsapHast
¢uzuka. Yacts 1 »- «30X0pHBIH mpoLiecc
«M3oTepmuueckuii mpouece» «M300apHbrii
IIPOLIECCH

59

I'paduueckoe
IpeCTaBICHNE
H30TIPOLIECCOB:
U30TepMa, U30X0pa,
n3zobapa

CD-nuck xabunera Gu3nku «MoseKyspHast
¢uzuka. Yacts 1 »- «30X0pHBII mporecc
«M3oTepmuueckuii mpouece» «M300apHbIii
IIPOLIECCH

60

61

OcHOBHOE ypaBHEHHUE
MKT

Pemenue 3amau

62

63

CBs3b a0COTIOTHOM
TeMIepaTypbl
TEPMOINHAMUYECKOMN
CHCTEMBI CO CpeIHEN
KHUHETUYECKOMH
JHEprueu
MOCTYNaTeIbHOTO
TENJIOBOTO JIBUXKEHUS €€
JaCTHI]

O06o06mIcHuE U

CHCTEMATHU3AIIH
3HAHWUM 10 TEME
"OcHoBBI MKT"




64

KonTtponbHas pabora o
Teme "OcHoBel MKT"

65

TepMoguHamuueckast
cucreMa. 3aJlaHue
BHEIIHUX YCIIOBHH JJISI
T/l cucrtemsbl. BHennue
Y BHYTPEHHHUE
napametpsl. [lapameTpsl
Tl cuctemsl Kak
CpeHHE 3HAYCHUS
BEJIMYHH,
OINMMCHIBAIOIIMNX €€ HA
MHKPOCKOIMHYECKOM
YpOBHE

66

Hynesoe nauano
TEPMOJIMHAMHUKH.
Camonpou3BoJibHas
penakcanus T/I
CHUCTEMBI K TEIIJIOBOMY
PaBHOBECHIO

67

Mogens ueaaTbHOro
rasza B TEpMOJMHAMUKE.
Ycnosus
MIPUMEHUMOCTH 3TOU
MOJICIIN

68

YpaBHeHue
MenpeneeBa-
Knaneiipona u




BBIPKECHHE JIJIS
BHYTPEHHEH YHEPTUHU

69

Beipaxenue nis
BHYTPEHHEHN 3HEPrun
OJIHOATOMHOT0
UJICAIILHOTO ra3a.
KBasucrarnueckue u
HECTaTHUUYECKUE
IIPOLIECCHI

CD-nuck xabunera Gpusnku «MosekynsapHast
¢usuka. Yacts1» « BHYTpeHHSA YHEPT U

70

DnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Beruncnenue paboTsl 1o
rpaduky mnporecca Ha
pV-nuarpamme

71

Termonepenaya kak
croco0 M3MeHEeHUs
BHYTpEHHEH dHepruu
TJI cuctemsl 6e3
COBepILEHUs pabOThI

CD-nuck xabunera Gpusnku «MosekynspHast
¢uzuka. Yacte2»- «Temnonepenaya

72

Konsekmus,
TETUIONPOBOJHOCTb,
U3J1yYEHHE

73

KommuecTBO TENIOTHI.
TenmoéMKOCTh Tela.
VY nenpHas U MOJIIpHas
TEIMIOEMKOCTHU
BelllecTBA. Y AeIbHas
TEIJIOTA CrOpPaHus
TOILTHBA




74

Pacuét xoinmuectBa
TEIUIOTHI TIPU
Temionepeaaye

75

ITousitue 06
aanabaTHOM IpoIiecce.
[IepBb1it 3ak0H
TEPMOIUHAMUKHN

CD-nuck xabunera Gpusnku «MosekynsapHast
¢uzuka. Yacts2»- [lepBolii 3aK0H
tepmoauHamMuKN» « CD-nuck kabunera pu3nKu
«MonexynsipHas ¢usuka. Hacts 1 »-
«AnnabaTHyecKuii mporece»

76

KonnuecTBo TEMnOTH 1
paboTa Kak Mepbl
WU3MEHEHUS BHYTPCHHEN
sHepruu TJ[ cucrembl

77

Bropoii 3akoH
TEPMOMHAMHKH JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX
IPOLIECCOB.
HeobpaTtumocts
IPUPOTHBIX TIPOLIECCOB

ITpesenTanus caiita apoypoxk
https://disk.yandex.ru/d/Y8299UBM U7wuA

78

IIpuHUMIIBL NEWCTBUSA
TemioBbiX MamuH. KIT/]

79

80

MaxkcumanbHoOe
sHauenue KII/. [{ukn
Kapuo

Pemenue 3amau

https://studfile.net/preview/5241622/page: 7/#12

81

IKOJIOTHYECKHE
ACIEKTHI
HCITOJIb30BaHUS
TEIUIOBBLIX JIBUraTelICH.

[Ipe3enTanus K ypoxky
https://disk.yandex.ru/d/VhFO3vAXTJsI-Q



https://disk.yandex.ru/d/Y82g9UBM_U7wuA
https://studfile.net/preview/5241622/page:7/#12
https://disk.yandex.ru/d/VhF03vAXTJsI-Q

TermoBoe 3arpsa3HeHUe
OKpYXKarollen cpebl

82

83

84

Pemenue 3amau

0O0001EeHue 1
CHCTEMaTH3alHs
3HAHUM IT0 TEME
"TepMoHaMUKa.
TenmoBrie MalInHb"

KonTponbnas pabota no

teme "TepMmoarHamuka.
TenmoBbie MaIuHb"

https://studfile.net/preview/5241622/page: 7/

85

[TapooOpazoBanue u
KOHJICHCAIHSL.
VcnapeHue u KUmneHue.
VY nenwpHas TemoTa
napooOpazoBaHUs

86

Hacuimennsie n
HEHACBIIICHHBIE MaphI.
KauecTBennas
3aBHUCUMOCThH
IUIOTHOCTH M JABJICHHS
HACBIIIIEHHOTO T1apa OT
TEeMITepaTyphl, UX
HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO
napa. 3aBUCHMOCTb
TEMIIepaTypbl KUTIEHUS
OT JIaBJICHUS B
JKHJIKOCTH

CD-nuck xabuneTta Gu3nku «MoseKyspHast
¢uzuka. Yacte2»- «Haceimennsiit map. Kunenue.
BraxuocTe»»



https://studfile.net/preview/5241622/page:7/

87

BnaxnocTs Bo3ayxa.
AOGcomroTHag u
OTHOCHUTEJIbHAS
BJI&KHOCTh

CD-nuck xabunera Gpusnku «MosekynsapHast
¢usuka. Yacte2»- «Haceimennsrii map. Kumnenwue.
BnaxuocTte»»

88

89

90

Dduznueckuit
MPaKTUKYM I10 TEME
"U3mepenue
a0COJIFOTHOM
BJIQXKHOCTH BO3/lyXa U
OIICHKA MacChl IIapOB B
moMelreHun".

duznyeckuit
MPAKTUKYM I10 TeMe
"N3mepenue
a0COIOTHOM
BIIQYKHOCTH BO3/yXa U
OIIEHKa MacChl TapOB B
rnmoMenieHun".

Pemenue 3amau

91

Tépnoe Temno.
Kpucranmnmueckue u
amopdHbIe Terna.
AHN30TpOnUs CBOMCTB
KpHUCTAJIJIOB

CD-nuck xabunera Gpusnku «MosekynsapHast
¢uzuka. Yactel «TBepabie Tena»

92

[InaBnenne n
KPUCTAILTH3AITHS.
VenbHas TEIIoTa
IIJIABJICHMUSL.
Cyb6numarus




93

94

95

Hedopmaruu TBEPIOTO
tena. Pactshkenne n
cxxatne. COBur.
Monynb FOnra. [Ipenen
ynpyrux nedopmaruit
TennoBoe pacmmpeHnue
JKUJKOCTEH U TBEPABIX
TeJ1. AHTApMOHHU3M
TEIIOBBIX KOJIEOaHM
YaCTHI] BEIIECTBA
[Ipeobpa3zoBanue

SHepruu B (a30BbIX
nepexoiax

CD-nuck xabunera ¢puszuku «MosekynspHas
¢usuka. Yactel «TBepapie Temay

https://zftsh.online/articles/5400

96

97

YpaBHEHHE TEIOBOTO
Oamanca

Pemenue 3amau

98

99

[ToBepxHOCTHOE
HaTsDKEHHUE.
KanumnspHele sBneHus.
JlaBneHue o
UCKPUBJICHHOU
MOBEPXHOCTHIO
)kunkoctu. Popmyna
Jlannaca

O06o06mIcHuE U
CHCTEMAaTHU3allHs
3HAHWUM 10 TEME
"ArperaTHble



https://zftsh.online/articles/5400

COCTOSIHUS BEIECTBA.
®dazoBkie nepexoab"

100

KonTtponpsHas padora o
TeMe "ArperaTHbie
COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexos”

101

DJeKTpu3anus Ten u eé
MIPOSIBIICHUSL.
DIIeKTPUUECKUH 3apsil.
JIBa Buja
IEKTPUICCKUX
3apsiioB. [IpoBoTHUKY,
JUAJICKTPUKH U
MOJTYTIPOBOTHUKU

Buneo caiita Mynbtuypok «®usuka.l0xnacey
Ypok59«UTo Takoe IEeKTPOAUHAMUKAY

102

OneMeHTapHbIN
ANEKTPUYECKUN 3apsil.
3aKOH COXpaHEHHUS
3JIEKTPUUECKOTO 3apsizia

103

B3anmoneiictBue
3apsaa0B. TodeuHble
3apsiabl. 3akoH Kynona

Buneo caiita Mynbtuypok «®usuka.l0kmacey
VYpok59«3akon Kynona. Enqunura
AIIEKTPUYECKOTO 3apsaar

104

105

Pemenue 3agau
DNEKTPUYECKOE TOJIE.
Ero geiictBue Ha
ANEKTPUUECKHUE 3aPS/IbI

Buneo caiita Mynstuypok «®usuka. 1 Oxace»
VYpok60«bnuskoneiicTBre u AeiicTBUE Ha
pacCcTOSTHUU. DIEKTPUUYECKOE MTOJIE»

106

HampsxénHnocTs
JNEKTPUYECKOTO MOJIA.
[Ipo6ueriit 3apsza. JIunuu
HaIpPsHKEHHOCTH

Buneo caiitta Mynetnypok «®Pnsuka.10xmaacey
Vpox6 1 «HanpsikeHHOCTh 3JIEKTPUUECKOTO MOJIS.
[IpuHIUI Cyneprno3unumn»




AJIEKTPUYECKOTO I1OJI.
OnHopoaHoe
ANEKTPUUYECKOE T10JIe

107

IToTeHnmanbHOCTh
AIEKTPOCTATHYECKOTO
mons. Pa3HocTh
MMOTCHITUAJIOB K
HamnpspKeHUe

108

ITorennmanpHas
SHEprus 3apsaa B
ANEKTPOCTATHYECKOM
noie. Ilorennman
3JIEKTPOCTATUYECKOTO
oA

Buneo caiita Mynbtuypok «®usuka.l0knacey
VYpok63«llorennmanbHas sueprusi. PasHoctsb
MOTEHI[MATIOB

109

CBs13b HaPSKEHHOCTU
OJISL U Pa3HOCTH
NOTEHLIUAJIOB JUIS
JEKTPOCTATUYECKOTO
0JIse

110

ITpuHmn
CyNEPIIO3UIINN
AIEKTPUYECKUX MOJIEN

111

112

Pemenue 3agau

ITone Toueunoro
3apsna. [lone
PaBHOMEPHO
3apsHKEHHOM chephl

https://urok.1sept.ru/physics

113

ITone paBHOMEpHO
3apsHKEHHOrO 110



https://urok.1sept.ru/physics

114

00béMy miapa. [Tone
pPaBHOMEPHO
3apsiKEHHOU
OCCKOHEYHOM
IJIOCKOCTH

IIpoBoHMKH B
3JIEKTPOCTATUYECKOM
rnojie. Y CcloBue
paBHOBECHS 3apsiI0B

115

JvsnexTpuky u
MOJIYTIPOBOJJHUKH B
JIEKTPOCTATUYECKOM
noJje

116

Konpgencarop.
DIEeKTPOEMKOCTh
KOHJIEHCaTopa.
ONEeKTPOEMKOCTh
IUIOCKOTO KOHJIEHCAaTopa

Buneo caiita Mynbtuypok «®usuka.l0kmace»
Ypok67«InexkrpoemkocTb. KoHeHcatops»

117

[TapannensHoE
COEeITMHEHUE
KOHJIEHCAaTOPOB

https://nsportal.ru/shkola/fizika/library/2019/01/12/pre
zentatsiya-soedinenie-kondensatorov

118

119

120

ITocaenoBaTenbHOE
COeIMHEHNE
KOHJIEHCATOPOB
DHeprus 3apsyKeHHOTO
KOH/JIEHCATOpa

Penrenue 3anau

https://nsportal.ru/shkola/fizika/library/2019/01/12/pre
zentatsiya-soedinenie-kondensatorov



https://nsportal.ru/shkola/fizika/library/2019/01/12/prezentatsiya-soedinenie-kondensatorov
https://nsportal.ru/shkola/fizika/library/2019/01/12/prezentatsiya-soedinenie-kondensatorov
https://nsportal.ru/shkola/fizika/library/2019/01/12/prezentatsiya-soedinenie-kondensatorov
https://nsportal.ru/shkola/fizika/library/2019/01/12/prezentatsiya-soedinenie-kondensatorov

JIBrkeHue 3apsyKeHHON
121 YACTHUIIbI B OJTHOPOTHOM 1
AJIEKTPUIECKOM TI0JIe

122 Pemenue 3amau 1 https://urok.1sept.ru/physics

0O0001EeHuEe 1
CUCTEMAaTH3ALNA
3HAHUU I10 TEME

123

"DnekTpuueckoe mnosie"

KonTponbnas pabota no
124 = Tteme "DnekTpuyeckoe 1 1
nose"

Cuna Toka.

ITocTosIHHBIN TOK.
195 Ycenosus 1 Bupeo caiita Mynstuypok «@usuka. 1 Oxace»
CyILLIECTBOBAHUSA Ypok69«nexrpuuecknii Tok. Cuia Toka»
IIOCTOSIHHOTO

QJICKTPHUYCCKOI'O TOKa

HcTtouyHnku TOKa.
126 1
Hanpsoxkenne u 51C

Pusnueckui
MIPaKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa
U HaIPsKEH

Us B LIENIH IIOCTOSTHHOTO
TOKa IIpY IIOMOIIHU
AHAJIOTOBBIX U

127

(G poBbIX
U3MEPUTEITBHBIX
npuoopoB"



https://urok.1sept.ru/physics

128

Dusnyeckui
MPAKTUKYM I10 TeMe
"N3Mepenue cuibl ToKa
U HanpsKeH

usl B LIEMH MOCTOSHHOTO
TOKA MPU TOMOIIHU
AHAJIOTOBBIX U

U (POBBIX
WU3MEPUTEIIbHBIX
npubopos"

129

130

3akon OMa aJis1 yyacTka
Hemnu. DIEKTPUIECKOoe
COIIPOTHUBIICHUE

3aBUCUMOCTh
CONPOTHUBIICHUSA
OJIHOPOJIHOTO
MIPOBOJIHUKA OT €Tr0
JUIMHBI U TUIOMIAAN
MOTIEPEUHOTO CEYCHUS

131

132

YaennHOE
COTIPOTHBIICHUE
BemecTBa. Pemenne
3a7a4
TlocnmenosarenbHoOE,
napajuieiabHOeE,
CMEIIaHHOE COSIUHEHNE
HpOBO)IHI/IKOB

Buneo caiita Mynstuypok «®usuka. 1 Okiacey
Ypok70« DnexTpruueckue Henu.
[TocenoBarenbHOE U MapaJLIENbHOE COCTUHEHHE
MIPOBOJHUKOB.)

133

duznueckuit
MPAKTUKYM 10 TEME




"UccnenoBanue
CMEIIaHHOTO
COEIMHEHUS
pe3uctopon”

134

135

Dduznueckuit
MPaKTUKYM I10 TEME
"UccneqoBanue
CMEIIaHHOTO
COEIUHEHMUS
pe3uctopon"

Pacuér pa3zBeTBIEHHBIX

EKTPUUCCKUX TETICH.
[TpaBuna Kupxrodga

https://znanio.ru/media/prezentatsiya-na-temu-zakony-
kirhgofa-2650277

136

137

138

Pemenue 3agau

PaGora snexrpuyeckoro
TOoKa. 3aKkoH Jlxoyns —
Jlenma

Pemenue 3amau

139

Mo1HoCTb
AJIEKTPUIECKOTO TOKA.
TennoBast MOIITHOCTb,
BBIZICTIIEMast Ha
pe3ucrope

Buneo caiitta Mynetnypok «®Punsuka.10xmacey
VYpox72«PaboTa 1 MOIITHOCTH TIOCTOSIHHOTO TOKa»

140

141

Pemenue 3agau

O/1C u BHyTpEeHHEE
COINPOTHUBIIEHUE
MCTOYHUKA TOKA



https://znanio.ru/media/prezentatsiya-na-temu-zakony-kirhgofa-2650277
https://znanio.ru/media/prezentatsiya-na-temu-zakony-kirhgofa-2650277

142

3akon Oma I HOJIHOH
(3aMKHYTOH)
IICKTPUYECKOM IIeTH

Buneo caiita Mynbtuypok «®usuka. 1 0xiace»
Ypok73« DnekTpoaBrkyias cuia. 3akoH Oma
JUTSI TIOJTHOM TISTIH

143

Dduznueckuit
NpakTUKyM 10  TeMe
"Usmepenne OJC wu
BHYTPEHHETO
COTIPOTHUBIICHUS
HCTOYHHKA TOKA"

144

Dduznmueckuit
NpakTUKyM 10  TEeMe
"Usmepenne OJC wu
BHYTPEHHETO
COTIPOTHUBIICHUS
HCTOYHHKA TOKA"

145

146

Pemenue 3amau

MOIIHOCTh HCTOYHHKA
TOKa

147

148

Kopotkoe 3ambixkanne

KOHI[GHC&TOp B IICIIH
INOCTOAHHOI'O TOKa

149

150

151

Pemenue 3agau

Pemenue 3agau no reme
"TlocTostHHBIH
3IIEKTPUYECKUM TOK"

Pemienue 3agau o teme
"[TocTossHHBIM
ANEKTPUUECKUN TOK"

https://urok.1sept.ru/physics



https://urok.1sept.ru/physics

152

Pemrenue 3agad mo reme
"TTocTOSIHHBIH
3NIEKTPUYECKUM TOK"

153

O0o0061IeH e U
CHCTEMAaTHU3allH
3HAHUH 10 TeMe
"TTocTOSTHHBIM
SJIEKTPUYECKUM TOK"

154

KonTtponpsHas pabora o
teme "llocTossHHBIN
ANEKTPUIECKUH TOK"

155

DJeKTpuuecKas
MIPOBOJIUMOCTD
pPa3INYHBIX BEIIECTB.
DIIeKTPUUECKHUI TOK B
MeTaax.
CBepXnpoBOAUMOCTh

Buneo caiita Mynbtuypok «®usuka.l0kmace»
Vpok74 «nekTpoHHas MPOBOJIUMOCTh METAJIIOB.
3aBHCUMOCTBH CONIPOTHUBIICHHS OT TEMIIEPATypPbI»

156

DIIeKTPUUECKHUI TOK B
pacTBopax M pacruiaBax
AJIEKTPOIUTOB. 3aKOHBI
®Dapanes s
ANEKTPOIIN3a

Buneo caiita Mynbtuypok «®usuka.l0kmace»
VYpok79 « DNEKTPUYECKHI TOK B JKHIKOCTIX»

157

158

DJIEKTPUYECKUI TOK B
razax. [lmazma

DNEKTPUYECKUA TOK B
Bakyyme. BakyymHbIe
MIPUOOPHI




159

DIIEKTPUUECKHUI TOK B
TIOJTYIIPOBOTHUKAX

Buneo caiita Mynbtuypok «®usuka. 1 0xiace»
Ypok75 « DNeKTpUUECKUl TOK B
HOJIYIIPOBOTHUKAX)

160

161

162

163

[TomynpoBOAHUKOBBIE
npudopHI

Pe3epBHBIii ypOK.
O06o0061IEHNE U
cHUCTEeMaTH3aIus
3HaHUI 10 TEME
"KunemaTtuka"

PesepBHBIil ypok.
O06o0061IEHNE U
cHUCTEeMaTH3aIus
3HaHUM MO TeME
"lunamuka"

PesepBHBIil ypOK.
O6o61eHne u
cucTeMaTu3aus
3HaHUH 110 TEME
"Cratuka TBEpAOIo
Tena”

https://urok.1sept.ru/physics

164

PesepBHBIi ypOK.
0O00011eHne n
CHCTEMAaTH3allHs
3HAHWUM II0 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

165

Pe3epBHBIiT ypOK.
0O000menue n

https://urok.1sept.ru/physics



https://urok.1sept.ru/physics
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166

167

168

169

CHCTEMAaTHU3alIH
3HaHUM 110 TEME
"OCHOBBI
MOJICKYJIIPHO-KUHETHYE
cKoil Teopun”

PesepBHBIi ypOK.
O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"TepMoHaMUKa.
TennoBrle MalIuHb"

PesepBHBIil ypok.
O06o0061IEHNE U
CUCTEMAaTH3aLM
3HaHUH 110 TEME
"ArperaTHble
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEX0abI"

PesepBHBIil ypOK.
O6o61eHne u
cUCTEMaTU3aIus
3HAHUU 1O TeME
"OnekTpuueckoe nose"

PesepBHBIi ypOK.
O6o06menue u
CHUCTEMaTH3aITUs
3HAHUU 10 TeME
"IlocTostHHBII
AIEKTPUYECKUM TOK"

https://urok.1sept.ru/physics



https://urok.1sept.ru/physics

PesepBHBI ypOK.
0O0001EeHue 1

170 CUCTEMAaTH3ALNA
3HaHui 1Mo teme "Toxu

B pa3JIMYHbBIX cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16




11 KJIACC

DNEeKTPOU3MEPUTENIBH
bIe TIPUOOPHI

Ne KoanyecTBO 4acoB Jlara
JIeKTPOHHBbIE U (pPOoBbIE
n/ Tema ypoka Bcer KonTpoasubl  IIpakruyecku  H3Yy4YeHH
oOpa3oBaTe/ibHbIE pecypchl
n 0 e padoThlI e padoThlI |
B3aumoneiicteue
MTOCTOSTHHBIX MarHUTOB
HOP POII
Y TIPOBOJTHUKOB C .
1 1 https://resh.edu.ru/subject/lesson/3806/start/4674
TOKOM. MarnurtHoe 8/
noJie. ['unoresa -
Awmnepa
Bexrop MarHuTHON
uHAyKIuU. [IpuHimn
CyNepHO3ULINU 1
MarHUTHBIX MOJIEH.
JIMHM MarHUTHOU
WHIYKIUN
MaruauTHO€ noJie
MPOBOJHUKA C TOKOM. 1
OmnsIT OpcTena
VYpoku puzukn, yaeOHO-METOTUIECKIE
Cuna Amrepa, eé 1 rocooust
HaIpaBJICHUE U MOJYJIb http://seninvg07.narod.ru/004_fiz_prez_m_11.ht
m#
Pemrenue 3agau 1
[IpumeneHue 3aKoHa VYpoku puzukn, yaeOHO-METOTUIECKIE
Awmriepa. 1 nocooust

http://seninvg07.narod.ru/004 fiz prez m 11.ht

m#



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm

10

duznueckuit
MPAKTUKYM 10 TEME
"UccneqoBanue
JIEHCTBHS IOCTOSIHHOTO
MarHuTa Ha pamKy ¢
TOKOM"

dusnyeckuit
MIPAKTUKYM I10 TEME
"UccneqoBanue
JIEHCTBUS MOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM"

Cuna Jlopenua, eé
HalpaBJIEHUE U
MoAyJb. J[BrkeHue
3apsKEHHOW YaCTHIIbI B
OJTHOPOJTHOM
MarsuTHOM ITI0JIe

Pemenue 3agau

11
12

13

Pa6ota cunbl Jlopeniia
Pemenue 3amau
MarauTHOoe noJjie B
BCIIECTBE.

deppoMarHeTHKH,
napa- ¥ AMaMarHeTHKU

Ypoku pusuku, yaeOHO-METOANIECKHE
rocooust
http://seninvg07.narod.ru/004_fiz_prez m_11.ht

m#

14

OcHOBHBIE CBOICTBA
(heppoMarHeTuKoB.
IIpumeHeHue
(dheppoMarHeTuKoB



http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm

15

Pemrenue 3amad 1o
TeMe "MarautHoe
noJe"

16

Pemrenue 3amad 1o
TeMe "MarauTtHoe
mone"

17

SIBnenue
3JIEKTPOMATrHUTHOMN
nHaykuuu. I[otok
BEKTOpPa MarHUTHOMN
UHIYKIUH

LIOP POIII https://resh.edu.ru/subject

18

19

OC unnykuuu
3aKkoH
ANEKTPOMArHUTHOM
unaykuun dapanes

20

Buxpesoe

QJICKTPHUYICCKOC IIOJIC.

Toxku dyko

VYpoku puzukn, yaeOHO-METOIUIECKIE
rnocoous

http://seninvg07.narod.ru/004 fiz prez m 11.ht
m#

21

O/1C unayKuuu B
TBYDKYIITUX CST
MIPOBOTHUKAX

22
23

Pemenue 3agau

[IpaBuio Jlenna

24

duznueckuit
MPAKTUKYM T10 TEME
"UccneqoBanue
SIBIICHHS



https://resh.edu.ru/subject
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm

3JIEKTPOMATrHUTHOMN
UHAYKIUU"

25

duznmueckuit
MPAKTUKYM I10 TEME
"UccnenoBanue
SIBJICHHUS
3JICKTPOMArHUTHOM
UHAyKIUn"

26

NHAYKTUBHOCTS.
Karymka
WHAYKTUBHOCTH B LEIH
MMOCTOSIHHOTO TOKa

LIOP POIII https://resh.edu.ru/subject

27

28

29

30

SIBnenune
camounaykiuu. SJ1C
CaMOWHTYKITHH

DHeprus MarHUTHOTO
TOJISL KaTYIIKH C
TOKOM.
DNeKTPOMarHuTHOE
noJe

Pemenue 3amau
O06001menue u
CHCTEeMaTH3aIus
3HAHUH T10 TeMe
"OnekTpoauHaMuka"

https://urok.1sept.ru/physics

31

KonTponbhas padota
10 TEMe
"OnexkTpoauHaMuka"



https://resh.edu.ru/subject
https://urok.1sept.ru/physics

32

33

34

Konebarenbuas
cucteMa. CBOOOIHEIE
KoJieOaHusL.
l"apmonuueckue
KoJieOaHus

Kunematnueckoe u
JUHAMHYECKOE
OITHCAHHE
KosebaTeIbHbBIX
IBWKECHUHN

DHepreTuveckoe
onucaHue. BeiBoa
JMHAMUYECKOTO
OIUCaHUS
TrapMOHUYECKUX
Kose0aHui U3 ux
OHEPICTUYCCKOTO U
KHHEMAaTHU4YCCKOI'O
OITMCaHUusA

LIOP P3III https://resh.edu.ru/subject

35

36

Awmmuutyna u ¢asza
KosieOaHui

[Tepuon u yactoTa
kosnebanuii. [lepuon
MaJbIX CBOOOIHBIX
KoeOaHuii
MaTeMaTU4eCKOro
MasTHUKa. [lepuon

Ypoku pusuku, yaeOHO-METOANYECKHE
rocooust
http://seninvg07.narod.ru/004_fiz_prez_m_11.ht
m#



https://resh.edu.ru/subject
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm

CBOOOIHBIX KOJIEOAHUN
PYKHHHOTO MasiTHUKA

37

duznmueckuit
MPAKTUKYM I10 TEME
"N3mepenue nepuona
CBOOOIHBIX KOJIEOaHUMH
HUTSHOTO U
MIPYXKUHHOTO
MasTHHKOB"

38

39

40

dOusznueckuit
MPAKTUKYM I10 TEME
"N3mepenue nepuojaa
CcBOOOIHBIX KOJIEeOaHUNI
HHUTSHOTO U
MIPYXUHHOTO
MasATHHKOB"
3aryxaromue
KoJIeOaHMsI.
BeinyX1eHHBIE
koJsieOanus. Pe3oHanc

ABTOKOJICOAHMS

41

42

Pemenue 3agau

VYpoxk-koHpepeHuus
"MexaHnyecKue
KoJIeOaHus B

VYpoku puzukn, yaeOHO-METOTUIECKIE
nocoous

http://seninvg07.narod.ru/004 fiz prez m 11.ht
m#



http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
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MY3bIKAJIbHBIX
UHCTpYMEHTax"

43

O06o0061ieHue U
CHCTEMATH3AIIH
3HAHUH T10 TEME
"MexaHH4YecKHue
Konebanus"

44

DNeKTpOMarHuTHBIC
KOJICOaHHS.
KonebarenbHbIH
KOHTYP

LIOP POIII https://resh.edu.ru/subject

45

®opmyina ToMmcoHa.
CBs13b aMIUIUTYABI
3aps/ia KOHJIEHCaTopa ¢
aAMIUIUTYI0M CHIIBI
TOKa B KOJI€0aTeIbHOM
KOHType

46

3aKOH COXpaHEHUS
3HepFI/II/I B UCAJIbHOM
KoJIe0aTeIbHOM
KOHTYpE

47

3aTyxatromue
AJIEKTPOMArHUTHBIC
KoJe0aHusl.
BeiHyX/1€HHBIE
AJIEKTPOMArHUTHHIC
KoseOaHus

Ypoku pusuku, yaeOHO-METOANIECKHE
nocooust
http://seninvg07.narod.ru/004_fiz_prez_m_11.ht
m#

48

[TepemeHHBIN TOK.
Pesucrop u



https://resh.edu.ru/subject
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm

KOHACHCATOP B LCIIN
IIEPEMEHHOI'O TOKa

49

50

o1

52

Karymka
VMHJyKTUBHOCTH B LICTIH
IIEPEMEHHOI0 TOKa

3axod Oma iist
AIEKTPUICCKOH IETTH
MEPEMEHHOTO TOKa

MomHocTh
MePEMEHHOTO TOKa.
AMIUTUTYAHOE U
JEHCTBYIOLIEE
3HaYEHHUE CUIBLI TOKA U
HaIpsHKEHUS

Pezonanc B
AIEKTPUYECKOH 1enHn

VYpoku puzuku, yaeOHO-METOIUUECKIE
rnmocoous

http://seninvg07.narod.ru/004 fiz_prez m_11.ht
m#

53

Pemenue 3agau

54

Uneanbubrii
TpanchopmaTop.
[IpousBoacTso,
nepeaayda u
notpebeHne
AJIEKTPUUECKON
SHEPTUU

55

DKOJOTHYECKHE PUCKU
TIPH TIPOU3BOJICTBE
JIEKTPOIHEPTUH.
KynsTypa
MCTIOJIb30BAHUS

Ypoku Gu3UKH, yueOHO-METOINICCKIE
nocoous

http://seninvg07.narod.ru/004 fiz prez m 11.ht
m#
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AIIEKTPOIHEPI U B
MOBCETHEBHO KU3HU

56
57

Pemenue 3agau

Pemrenue 3anau

58

O06o0061ieHue U
CHCTEMAaTHU3alHs
3HAHW 110 TEME
"DJIeKTpOMarHuTHbIE
Konebanus"

59

Mexanundeckue BOJHEL.
XapaKkTepUCTUKU
MEXaHNYECKUX BOJIH

LIOP POIII https://resh.edu.ru/subject

60

61

CBoiicTBa
MEXaHUYECKUX BOJTH

3ByK. XapaKTEPUCTUKH
3BYyKa

62

WNnudpazsyk u
ynbTpasByk. lllymoBoe
3arps3HEHUE
OKpY>KaroIlEel Cpe/ibl

63

64

65

Pemrenue 3agau

ONEeKTpOMarHuTHbIE
BOJHBL. M3nyyenue
JJIEKTPOMAarHUTHBIX
BOJIH

OHeprus
ANEKTPOMArHUTHBIX
BosH. CBoOMCTBa

I[HOP POIII https://resh.edu.ru/subject



https://resh.edu.ru/subject
https://resh.edu.ru/subject

QJICKTPOMArHUTHBIX
BOJIH

66

[MIxana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenue
3JIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

67

[TpunHIUTIBI
PaINOCBSI3H U
TCJICBUICHHS.
Panmonokarnms.
DJIEKTPOMarHuTHOE
3arpsi3HEHUE
OKpY>Karollen cpeibl

68

KonTponbnas padota
o teMe "Koiebanus u
BOJIHEI"

69

Caer. 3akoH
MPSMOJIMHENHOTO
pacnpocTpaHeHus
cBETa

LHOP POIII https://resh.edu.ru/subject

70

Pemrenue 3agaq Ha
IIPUMEHEHHE 3aKOHa
MIPSMOJIMHENHOT O
pacnpocTpaHeHus
cBETa

71

OTtpaxeHue cBera.
[Tinockoe 3epkaiio.
Cdepuueckoe 3epkano



https://resh.edu.ru/subject

72

IIpenomiieHue ceera.
AOCONIOTHEIN 1
OTHOCHUTEIbHBIN
oka3arellb
npenomienusd. [lomHoe
BHYTpEHHEE
OTpa)kKeHUe.
[Ipenenbublii yrou
MOJTHOTO BHYTPEHHETO
OTpaXKEHUS

73

Pemenue 3amay Ha
MPUMEHEHNE 3aKOHOB
OTpaXeHUs U
MPETOMJIEHHUSI CBETA

74

Du3nyecKuit
MIPaKTUKYM T10 TEME
"N3mepenue
MoKazaress
MpesIoMJIeHUs cTeKa"

75

Du3nyecKuit
MPaKTUKYM T10 TEME
"U3mepenue
MoKazaress
MIpEeJIOMJIIEHUS cTeKa"

76

XoJ 1y4en B IpU3Me.
Jucnepcus cera.
CnoxHblif cocTa
Oenoro ceera. Llser

VYpoku puzukn, yaeOHO-METOTUIECKIE
nmocooust

http://seninvg07.narod.ru/004 fiz_prez m_11.ht
m#
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77

JInnzel. DokycHoE
paccrosiHue u
OIITUYECKas CHJIa
JIUH3bI

78

[Toctpoenue
M300paKEHUH B IMH3AX
U UX CHCTEMaXx.
YBeJIMYCHUE JINH3BI

79

duznueckuit
MPAKTUKYM I10 TEME
"Usmepenue
(hOKYCHOTO pacCTOSIHUS
paccenBarOIUX JUH3"

80

OuU3NYECKH
MIPAKTUKYM I10 TEME
"Usmepenue
(hOKYCHOTO pacCTOSIHHS
paccenBarOnIMX JUH3"

81

Pemenne 3ama4d Ha
MMOCTPOEHHUE
n300pakeHui,
MOJIy4aeMbIX C
IIOMOIIIBIO JIUH3

https://urok.1sept.ru/physics

82

83

I'ma3 xak onTryeckas
cucTeMa

Pemenue 3amau.
[Ipenensr
MPUMEHUMOCTH



https://urok.1sept.ru/physics

reOMETPUYECKOMN
ONTUKH

84

85

CxopocTh cBeTa 1
METO/IbI €€ U3MEPECHHUS

Hucnepcus cBera

LIOP P3III https://resh.edu.ru/subject

86

87

88

WuTepdepennus ceera

Korepentnsie
HCTOYHUKHU. Y CIIOBUS
HaOIOACHUS
MaKCHMYMOB H
MUHHUMYMOB

Pemenue 3agau

LIOP POIII https://resh.edu.ru/subject

89

IIpumeHeHue
uHTEpPEepeH N

90

91

92

Hudpakius ceeta

JudpakimonHas
pelérka. YciaoBue
HaOJI0AeHUS TIIaBHbIX
MaKCUMYMOB

duznueckuit
MPaKTUKYM I10 TEME
"U3mepeHue AIMHbI
CBETOBOM BOJIHBI"

LHOP PO1II https://resh.edu.ru/subject

93

duznueckuit
MIPAKTUKYM I10 TEME
"U3mepeHue AIMHbI
CBETOBOM BOJIHBI"

94

Pemrenue 3anau



https://resh.edu.ru/subject
https://resh.edu.ru/subject
https://resh.edu.ru/subject

95

ITonepeuHnocts
CBETOBBIX BOJIH.
[Tonspusanus ceera

96

97

98

99

Pemenue 3agau

CBeTOBBIE SIBJICHUS B
IPUPOJIC

O06006111eH1E U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"OnTuka"

KonTponbnas pabota
1o Teme «ONnTuKa»

VYpoku puzukn, yaeOHO-METOIUISCKIE
nocoous

http://seninvg07.narod.ru/004 fiz_prez._ m_11.ht
m#

100

I'pannns
MPUMEHUMOCTH
KJIacCHUYECKOM
MEXaHUKH. 3aKOHBI
AJIEKTPOANHAMUKHI U
MPUHIUIT
OTHOCHUTEIBHOCTH

101

[TocTynater
CIELMAILHOM Teopun
OTHOCHUTEIIBHOCTH

I[HOP POIII https://resh.edu.ru/subject

102

[IpocTpaHcTBEHHO-
BPEMEHHON MHTEPBAJ.
[TpeoOpazoBanms
Jlopenua. Ycinosue
MPUYUHHOCTH.



http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
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OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTH.
3aMeiJIeHre BPEMEHH U
COKpAIIICHHUE JIJTUHBI

103

OHeprus U UMITYJIbC
PENATUBUCTCKOMN
YaCTHILIbI

104

105

Ou3nYECKU
MIPAKTUKYM I10 TEME
"Onpenenenune
UMITYJIbCA ¥ SHEPTUU
PENATUBUCTCKUX
gacTuIl (1o
¢dororpadusam TpekoB
3apsKEHHBIX YACTHII B
MarHuTHOM TmoJe)"

DusnyecKuit
MPAKTUKYM T10 TEME
"Onpenenenue
UMITYJIbCA ¥ SHEPTUU
PEIATUBHCTCKHUX
qacTHIl (o
¢doTtorpadusimM TpekoB
3apsHKCHHBIX YACTHII B
MarHMuTHOM moJje)"

106

CBs13b Macchl ¢
SHEpTHUen u
HMITYJIbCOM
PETAATUBUCTCKOMN

https://urok.1sept.ru/physics



https://urok.1sept.ru/physics

4acTULIbI. DHEPIUs
HOKOs

107

108

PaBHOBecHOE TEILIOBOE
W3JIy4YECHHUE

3akoH cMemieHnsa Buna

109

I'ummoreza M. Ilinanka o
kBauTax. ®oToHbI

Ypoku pusuku, yaeOHO-METOANICCKHE
nocooust

http://seninvg07.narod.ru/004 fiz prez m 11.ht
m#

110

111

112

113

DHeprus U UMITYJbC
¢doToHa

®oroaddext. OnbIThI
A.T. Cronerona.
3akoHbl poTordpdexTa

YpaBHeHue
OWHINTENHA IS
dotorddekra.
"Kpacnas rpanuna"
dhoTorddexra

JlaBiieHue cBera.
Omnmwitel 11. H.
JlebeneBa

HOP POIII https://resh.edu.ru/subject

114

BonHoBBIE CBOMCTBA
JACTHII

115

Bounsl ne bpoiis.
JlnuHa BOJHEI 1€
Bpoiinsa u pazmepsl



http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
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00J1aCTH JIOKAJIU3aLUuNA
JBIOKYIICHCS YaCTHIIBI

116

Kopnyckynsipao-
BOJIHOBOI1 Tyaliu3m

Ypoku pusuku, yaeOHO-METOANICCKHE
nocooust

http://seninvg07.narod.ru/004 fiz prez m_11.ht
m#

116

117

119

120

Judpakums
3JIEKTPOHOB HA
KpHUCTaJIaX
Crnenuduka
HU3MEpEHUil B
MHUKpPOMHpE.
CooTHotieHus
HEOIpPEIETEHHOCTEN
I'eitzenbepra

Pemenue rpaguyeckux
3aja4

Pemenne pacu€THbIx
3aja4

121

KonTponbnas padora
o TeMaM: "OCHOBBI
CTO",
"KopnyckynsipHo-
BOJIHOBOM yanu3m”

122

OMBITHI TIO
HCCIIEIOBAaHUIO
CTpOCHHS aToMa.
[InanerapHas moneinb
aToma Pesepdopaa

LIOP P3III https://resh.edu.ru/subject



http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
https://resh.edu.ru/subject

123

ITocTtynater bopa

124

125

126

Bunel ciekTpos.
Crnextp ypoBHeH
SHEPTUH aToMa
BOJIOpOA
CroHTa"HHoe 1
BBIHYJICHHOE
M3JIy4CHHUE CBETa

Jlazep

https://urok.1sept.ru/physics

127

Hyxnonnas monens
snpa ['eiizenoepra-
WBanenko. 3apsin u
MacCcOBOE YHCIIO SApa.
H3otomnsl.
PaanoakTuBHOCTH

128

129

3aKoH pPaIu0aKTUBHOTO
pacrnaga. CBoiicTBa
MOHU3UPYIOLIETO
u3ny4yeHus. Bnusaue
PaMOaKTUBHOCTH Ha
KUBBIC OpPTraHU3MBI.
Jlozumerpust

DHeprusi CBs3U
HYKJIOHOB B sI/Ipe.

S nepHble cubl.
HedexT maccol sapa.
SnepHble peakuum.
SnepHbie peakTophl.
[TpoGnembr

I[HOP P3III https://resh.edu.ru/subject



https://urok.1sept.ru/physics
https://resh.edu.ru/subject

130

YIPaBJISIEMOTO
TEPMOSIIEPHOTO
CHHTE3A.
DKOJIOTHYECKHE
ACIIeKThI pa3BUTHUSA
SIEPHOM SHEPrEeTUKU

MeTtoapl perucrpanuu
U UCCIICJIOBAHHUS
2JIEMEHTAPHbIX YaCTHILI.
DyHIaMeHTaIbHbIE
B3aUMO/ICHCTBUS.
bapuonsl, Me30HBI U
JICIITOHBI.
[Ipencrasnenue o
CrangapTHON MOZEH.
KBapk-rirooHnHas
MOZEJIb aJpOHOB

131

®du3uka 3a npeaeaaMu
CranmapTHOM MOJEH.
Témuas Marepus u
TEMHAs1 DHEPIUsl.
EnuncTBO uznyeckoit
KapTUHBI MUpa

Ypoku pusuku, yaeOHO-METOANYECKHE
rocooust
http://seninvg07.narod.ru/004_fiz_prez_m_11.ht
m#

132

Dransl pa3BUTHUS
aCTPOHOMHUU. 3HAUEHUE
aCTPOHOMMUHU

133

[IpumennmocTh
3aKOHOB (DYM3UKHU TSI
O0OBSICHEHHS TIPUPOIBI

Meroandeckue MaTepHaIIbI IO ACTPOHOMHH
http://www.astronet.ru/



http://seninvg07.narod.ru/004_fiz_prez_m_11.htm
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KOCMHYECKHUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKUX
HUCCIIEIOBAHNU

134

135

CoBpeMeHHbIE
OIITUYCCKUC
TEJIECKOIIBI,
paMOTEIECKOIIBI,
BHeaTMoc(epHast
aCTPOHOMUS

Bun 38é3nH0r0 HebAa.
Co3Be3ausi, spKue
3BE3/1b1, IUIAHETHI, UX
BUIMMOE JIBIKEHHUE

136

CoyHeyHas cucTeMa.
Comnnaue. CoHeunast
AKTUBHOCTbh. MICTOYHUK
sHepruu CoJiHLIA U
3BE3]

MCTOJII/ILIGCKI/IG MaTepI/IaJ'II)I 110 aCTPOHOMI/II/I
http://www.astronet.ru/

137

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHUKH.
Juarpamma
"CrIeKTpaJIbHBIN Kiacc
— CBETUMOCTB"

138

3Be3IbI TJIaBHOM
IIOCJIEOBATEIHLHOCTH

139

Buytpennee crpoenue
3B&31. COBpEMEHHBIE
MIPEJICTaBICHUS O



http://www.astronet.ru/

MPOUCXOXKICHUU U
spomonun CoJiHIIA U
3BE3. DTambl JKU3HU
3BE3]T

140

Muneunsiii [1yte —
Hama ["anakruka.
THIIBI raNaKkTHK.
YeépHble IBIPHI B siApax
TaJIAKTUK

MeTOI[I/I‘-IeCKI/Ie MaTepI/IaJIBI 110 aCTp0HOMI/II/I
http://www.astronet.ru/

141

142

duznueckuit
MIPAKTUKYM I10 TEME
"HabOaronenus
3BE31HOro Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOIL30BaHUEM
KOMITBFOTEPHBIX
MPUJIOKEHUN [T
onpeeneHus
MOJI0KEHUST HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEIC CO3BE3IHS
CesepHoro nosmymapus
U SpKUe 3BE3bI"

duznueckuit
MPaKTUKYM I10 TEME
"HaOmrogeHus
3BE31HOroO Heba



http://www.astronet.ru/

HEBOOPYKEHHBIM
I71a30M C
HCIIOIb30BaHUEM
KOMITHIOTEPHBIX
MPUITOKEHUN 15
onpeeaeHus
MOJI0KEHUST HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IHS
CeBepHoro noxymapus
U SIpKue 3BE31b1"

143

Bcenennas.
Pacmmpenue
Bcenennoii. 3akoH
Xab0:ma. Teopus
bonbioro B3psiBa.
PenukroBoe n3myuenue

144

MacrirradHast
CTpyKTypa Bcenennoil.
MeraranakTuka

145

Hepeménnsie
poOIeMbI
aCTPOHOMHUU

146

O06o00mmenue u
CUCTEMaTH3aIUs
3HaHu. Ponb ¢puznuku
Y aCTPOHOMHH B
SKOHOMHYECKOH,

O600menue matepuana https://urok.1sept.ru/



https://urok.1sept.ru/

147

148

149

TEXHOJIOTHYSCKOM,
COLIMAIbHOMN U
ATUYECKOH cdepax
JESATEIIbBHOCTH
YyeaoBeKa

O6o06menne u
cucTeMaTu3anus
3HaHuil. Posib 1 MecTo
(U3HUKN ¥ aCTPOHOMUH
B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

O06006111eHE U
cHUCTeMaTH3aIus
3HaHuii. Poib
(busnueckoil Teopuu B
hopmMupoBaHUHN
MPEJICTaBICHUMN O
¢bu3nueckoil kapTuHe
MHUpa, MECTO
(bu3MYECKOI KapTUHBI
MHUpa B 00ILEM Py
COBpPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpPE/ICTaBICHHM O
MIPUPOJIC

O06o0mmenue u
cUcTeMaTH3aIus
3HAHUH 10 TEME
"KunemaTtuka"

O6006mmenue matepuana https://urok.1sept.ru/



https://urok.1sept.ru/

150

O06o061ieHue U
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"Kunemaruka"

151

O06o0061ieHue U
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
"Jlmnamuka"

152

O06o0061IeHuE U
CHCTEMAaTH3aIUs
3HAHUH T10 TEME
"CraTuka TBEp10ro
Teaa"

153

O6o06menue u
CUCTEMaTH3aIUs
3HaHUH 10 TeEMe
"3aKOHBI COXpPAHEHUS B
MeXaHuKke"

154

O60061eHue 1
CHUCTEMaTU3aLHs
3HaHUH MO TeMeE
"OcHOBBI
MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

O6o6menne marepuana https://urok.1sept.ru/

155

O0600mmenue u
CHCTEMAaTH3alHs
3HAHUH TI0 TeME
"TepMoarHaAMHUKa.
TennoBwie MauHb"



https://urok.1sept.ru/

156

157

158

159

O06o061ieHue U
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"ArperaTHbie
COCTOSIHUS BEILECTBA.
®da3oBbIe nIepexoab"

O06006111eHE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"DnekTpuueckoe nosie'

O06o061IeHNE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"TTocTOSTHHBIN
ANEKTPUYECKUH TOK"

O6o06menue u
cucTeMaTu3aius
3HaHu o Teme "Toku
B pa3JIMYHBIX cpeax”

O6o06menne marepuana https://urok.1sept.ru/

160

O06001menue u
CHCTEMAaTH3aLUs
3HAHUH T10 TeMe
"Marnaurtnoe nomue"

161

PesepBHBIil ypoK.
O06o0menue n
CUCTEeMaTU3alUs
3HaHUH 110 TeEME
"DneKTpOMarHuTHasI
UHIyKUIAS"



https://urok.1sept.ru/

162

163

164

PesepBHBIii ypOK.
O06001enue u
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"MexaHn4ecKne
KoJyieOaHus"

PesepBHbIil ypok.
O0600111eHE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"DJIeKTpOMarHuTHbIE
KoncOanus"

PesepBHbIil ypok.
O06o06menue u
CHCTEeMAaTH3alHs
3HAHWH 110 TEME
"MexaHHYEeCKHE U
3JIEKTPOMArHUTHBHIE
BOJHBI"

O0600menue matepuaina https://urok.1sept.ru/

165

PesepBHbIii yPOK.
O06001menue u
CHCTEeMaTH3aIs
3HAHWH 110 TEME
"OnTuka"

166

PesepBHbIii yPOK.
O0600mmenue u
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"OcnoBrl CTO"

O600menue matepuana https://urok.1sept.ru/



https://urok.1sept.ru/
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167

168

169

170

PesepBHBIii ypOK.
O06001enue u
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"KopnyckynsipHo-
BOJIHOBOM nyanu3m"
PesepBHbIii ypok.
O0600111eHE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"duzuka aroma"

PesepBHbIil ypok.
O0600111eHE U
CHCTEeMAaTH3alHs
3HAHUMH T10 TeMe
"@usrka aTOMHOTO
siIpa ¥ DJIEMEHTAPHBIX
gactui”

PesepBHbIii yPOK.
O06o06uenue n
cucTeMaTu3anus
3HaHUH MO TeMeE
"O1eMeHTBI
acTpopu3uku"

O6o006menne marepuana https://urok.1sept.ru/

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170

16



https://urok.1sept.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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