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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero obmero o6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeil mporpaMmbl BocnuTaHus W Konmenun
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeameta « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/1a4u MPO(PECCUOHAILHON OpPHEHTAIIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOIMMBI i1 MPOAOLKEHHS OoO0pa3oBaHUsA B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qu3Mke ONpENensioTcs IUIAHUPYEMBIE PEe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCsS, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma o pu3nke BKIFOUYALT:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITOJI30BaHA YUYUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX PabOYMX IIPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO WHHUIIMATHBY yUUTEIIEH U
MPEAOCTABISAECT BO3MOXKHOCTH JUIS peaIu3alldHd  PA3IMYHBIX METOAUYECKHX
MOJXO/OB K TMpernojiaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX MPHUPOABI, BHICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKH — cUCTEeMOOOpa3yIoui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (HU3HUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI TP BBIIOJIHEHUU UMH YUEOHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3leloB (M3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea z2enepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (DU3UMKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIgeTcs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnonaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTHUYECKUMHU MTPOOIEMaMH.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyOoi€HHOTO ypOBHS
MPEAnosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUNA U COBPEMEHHBIE TEXHMUYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIONB30BaHUS U SKOJIOTHUECKON 0€30MacCHOCTH.

OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoa. s Gu3nuku peanusamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBYyolIero ¢akropa ydeOHoro mpouecca. [ns yramyOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuyd (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme mno @u3nke cHUCTEMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHus kabuHera ¢usuku. [lpm 3TOoM oOecneumBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yOENSAETCAd PEUICHUI0 PACUETHBIX U KaueCTBEHHBIX
3anay. IIpu 3TOM Ay pacy€THBIX 3a/a4 NPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
MHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3AesioB. [ KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO Ipolecca Kypc (PU3MKU YrIyOJaEHHOTO
YPOBHS Ha YPOBHE cpeHero odiiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MOKHO OBITH HEOOXOIUMOE
1abopatopHoe O0OpyIOBaHUE MJsi BBHIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMMme IO
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlMid s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH U MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pyIOBaHHE MJIS YYEHUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(GopMupOBaHHE HHTEpeca M CTPEMJICHHS OO0y4arlouMxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
MCCJIEI0BATENBLCKOTO0 OTHOIIEHUS K OKPYXKAIOLUM SIBIICHUSM;

(GbopMUpOBaHKHE HAYYHOI'O MHPOBO33PEHMs KaK pe3yJibTaTa U3y4YEHHUs] OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce u3ydeHus Kypca GU3NKH Ha ypOBHE CpeHEro oo1iero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS Il OObSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MOBCEIHCBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Monesblo, 3a/1ay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHUPOBAaHHUS M IPOBEICHHUS
¢u3nyecKuXx SKCIEPUMEHTOB, aHajiW3a M HMHTEPOpeTanuud  HHPOpMaIuH,
OIpEIENIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE€ YCJIOBHUH JJI Pa3BUTHSI YMEHMH HPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOM J1€ATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHOM AesTENbHOCTH, CBI3aHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenymaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEP)KXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. HayuHslif MeToa mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NUCCKUX SBIICHUI.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIC CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CoNIOTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsan). ['unore3a. ®u3nyeckuii 3aKOH, rpaHULbl €ro NpuMeHuMocTu. dusndeckas
TEOPHSL.

Ponb u mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpa, B MPAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepenue cuibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa IPHU
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JABUKEHHS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yil MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHON TOYKHM, €ro MPOEKIUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpoOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOUYKH, UX MPOEKIMH HA OCH CUCTEMbl KOOPJHHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATbLHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YckopeHue cBoOoAHOro mnaieHus. JIBuxeHue Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHME  MaTepualbHOW TOYKU IO
OKPYXHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m wactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApsANIOB, LIEMHbIE, MIECTEpEHYATHIE W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

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

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUM, CKOPOCTEM IBHXKEHHUSI OJHOTO U TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHUs MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBUKEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yyenue nBWKEHHS Tena, OpOIIEHHOTO TOpu30HTaIbHO. IIpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMN
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproToHa 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TIOBEPXHOCTBHIO IUIAHETHI W OT reorpaduyeckol MmUpOTHL. J[BrkeHUe
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuna cONpOTHUBICHUS TPU JIBIDKCHUM Tella B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBMKEHUS TNl B MHEPIUAIBHBIX U HEMHEPIUATBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

CpaBHeHUE  PaBHOACHCTBYIOIIEHM  MPHIOKEHHBIX K TEIy CHUIl  C
ITPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIIBHOW CHCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAKOIIUX B PE3YJIBTATE B3aUMOCHCTBUS TE.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

H3mepenne paBHOACUCTBYIOUIEH CHII MPH JBMKEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka ruIOTE3bl O HE3aBUCUMOCTH BPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

M3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
NETKui OJIOK.

N3mepenne koddduimenta TpeHusI MO BEIWYUHE YIioBoro kodddurmenta
3aBucuMocTd Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne nBUXKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEPAOe Teno. [locTymarenbHOoe M BpallaTelbHOE JIBHXKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. [lnedo cuibl.
CroxxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Tery. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA U TEXHOJOTHYECKUE TMPOLECCHl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsI paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpaIlEHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexaHuke.

NMmnynbsc MaTepuaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEeMbl MaTepUAIIBHBIX TOUEK. Teopema o IBH)KEHUH 1IEHTpa Macc.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkKU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUKH.



[loTeHIManbHBIE W HENOTCHIMAIbHbIE CWIbl. lloTeHIMaNbHAsE 3Heprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrUs Telna B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbsHas 3>HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUHUAIBbHBIX CHJI C HW3MEHEHUEM MEXaHUYECKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHECHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MIOCATbHOM >KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTHH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JBIKEHUS W B3aUMMOJEHCTBMS 4YacTHI] BewecTBa. Mozenn CTpOeHUs TIa3os,
KUJIKOCTEH U TBEPABIX TE€I U OOBSICHEHME CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU: YaCTHULIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIbHOM Ta3e C I[IOCTOSIHHBIM KOJMYECTBOM BemecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMuUKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHHSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHaMuku. (CaMOIIPOM3BOJIBHAS — pelaKCalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMWIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo TemnoTel. Temnmo€éMKOCTh Tenma. YHAelnbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblli 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss osHeprus. KommuectBo
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpuniumne! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUs «TEIUIOBBIX» OTXOJIO0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3ayuiHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanne u KoHjaeHcauus. VcmapeHue u KumeHue. Y jenbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
KkpuctaiuioB. [lmaBneHne W Kpuctaimmszauus. YJIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Caur. Moaynas FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (Pa30BbIX MMEPEXOIaX.

YpaBHeHUE TEII0BOTO OaiaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  YKUJKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHbBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  AepopMalMi pPE3MHOBOrOo oOpasma ot
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
NEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKKM U MOJYNPOBOAHUKU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHman snexkTpocrarnyeckoro noiid. CBsi3b HANPSHKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH O3THUX MOJEH H
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHu4yecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT  IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HanpsHKEeHMS ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOoKa. MICTOUYHMKH
toka. Hanpsokenne U u O/1C é.

3akon Oma 1Jid yyacTka IeMu.

DneKTpuuecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.



Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMHU MCTOYHHMKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTb COIPOTUBIICHHS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DIIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. CobcTBeHHas U IpUMECHast MIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra3opa3psaHbIe
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UCTOp, (POTOAUONA, CBETOJIMOM, TajbBaHHMKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HaGmronenne amexTpoimsa.

N3mepeHue 3apsiaa OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Cnioco0b1 u3Mepenus (pU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

WUzyuenne «kypca ¢usuku yriayonéaHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3nanuA: SBJICHUE, HAY4YHBIA (haKT, TUIOTE3a, (U3MYECKas BEIWYMHA, 3aKOH,



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

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUroHOMeTpHUecKue (PyHKIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusa: mexanudeckoe JABUKEHHUE B KUBOU mpupone, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAloLEH Cpelbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BEIIECTBA, MOJSPHAs Macca, IIOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), JABUTaTelb BHYTPEHHEIO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
ra3opas3psiIHbIE JIAMIIbI, TTOJIYITPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKA.

Tema 4. Maznummnoe none.

B3auMojelicTBUEe TOCTOSHHBIX MArHMTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM wuWHAyKuuu. I[IpuHuomn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJib. [[BH)KeHHE 3apsKEHHON YaCTULBI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cumsl JlopeHia.

MaruauTHoe 1noje B BeuiecTBe. DeppoMarHeTUKy, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKHUC IIPOLHCCCHI: IIPUMCHCHHC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauyuu.

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

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopnsie padomeol, npaKmuKym.

HccnenoBanre MarHuTHOTO IOJISL [IOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIE€NM MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
1€4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKECHUN B MATHUTHOM IOJIE
3eMuIH.

Jlemoncmpayuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Uccnenosanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CAaMOMHTYKIIMH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CHJIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3pgen 5. KosieOaHUSI U BOJIHBI.

Tema 1. Mexanuueckue KoJjieOaHus.

KomnebarenrHasg cucrtema. CBoOOIHEIE KOIcOaHMS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMMcaHHue (3aKOH COXPAaHCHHUS MEXaHWYECKOW 3HepruM). BuiBoa
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCcKOro 1
KHHEMaTUYECKOTO OIMCAHMSI.

Ammuutyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCKOoro MmasTHHKa. Ilepros CBOOOMHBIX KOJEOAHWUN MPYKUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOQHUS.

TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnmch KoJ1Ie0aTeIbHOTO IBUYKCHMUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne kosiebaHWN Tpy3a HA MACCHUBHOM TPYKHHE C IICJIBIO
dbopmupoBaHUS PEACTABICHUIN 00 MACATEHON MOIETN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIUH IIPHU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BoIHYXICHHBIX KOJICOAHUIA.

HaGmronenue pe3onanca.

Yuenuueckuii 3xcnepumenm, 1abopamopuvie padomaslt, PAKMUKYM.



W3mepenne mnepuoga CBOOOTHBIX KOJIEOAHUNW HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOaHUM.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJAEHCaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCT IEPEMEHHOIO TOKAa. AMIUIMTYAHOE U
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconIanbHbII NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENH CUHYCOMJAIBHOTO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHL: IEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLIKUX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Mogens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

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

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
POJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEpeHLUs 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,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Kone0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJeOaHuH.

HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Oo6napy:xeHue HHGPaKpacHOro U yiIbTpahroIEeTOBOr0 U3TyYSHUM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIli HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EepUYEeCcCKO JMH3bI OT €€ Te€OMETPUU U OTHOCHTEILHOTO
MTOKA3aTeIIs MPEITOMIICHUSL.

®opMmysia TOHKOM JIMH3BL. Y BEIIMUYECHUE, JaBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak ontuueckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTMHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiiaccuyeckux
UHTEPHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHH4eCKHe YCTPOWCTBA M TEXHOJOTMYECKUE IMPOLECChl: OYKH, JIYIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS peIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npeioMIIEHUS CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnenoBanre xXoAa CBETOBBIX IIYYKOB 4YEPE3 IJIOCKOMAPaJLICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3yuenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue I1uppakiinOHHOTO CIEKTpa.

N3mepeHnune IirHbl CBETOBOM BOJIHBI.

[Tomy4yenune criekTpa U3IMy4eHHUS] CBETOAMO/A MPU TOMOIIN AUGPAKIITMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl NPUMEHUMOCTH  KJIACCUYECKOW  MexaHuku.  [locrymnarsl
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MIOKOSI.



TexHuueckue yCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W DSHEPIUU  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 cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIOINIYI0 W aOCOJIIOTHO OTpakaroulyto moBepxHocTh). Ombitel I1. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOUIEHUSI HEOMPEAETIEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEIIIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gororddexra.

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

Tema 2. Qu3zuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHass monenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u norinonieHre (pOTOHOB MpHU MEPExXoie aTomMa
C OJTHOTO YPOBHS DHEPIMU HA OPYTOM.



Buapl ciektpoB. ClIEKTp YpOBHEMN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanuoaktuBHOCTh. Alnbda-pacnajg. DJNEKTPOHHBIM M TO3WTPOHHBIN Oera-
pacran. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paglMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sajipe. Snepubie cuibl. Jlepekt Macchl sapa.

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

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHass MOJENb apOHOB.

@uzuka 3a npenenamu CrangapTHo Mozaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHYECKUE MIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTHA acTpoHOMUU. [IpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU JUISI OOBSICHEHUS MPUPOJIbI
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. ConmHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOM MOCIENIOBATENBHOCTH. BHYTpEeHHEEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonnu CojHIa u
3BE31. DTanbl )KU3HH 3BE3 .

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

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE3nHOr0 HEOa HEBOOPYXKEHHBIM IJ1a30M C HMCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaOmonenuss B Teneckon JIyHbl, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bU3MYeCKuX BETUYHMH, TPOBEPKA MNPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06001maronee NOBTOPEHUE.



O0o001IeHne U cucTeMaTU3alusl CoAepkKaHUs pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON Teopuu B ((OPMUPOBAHUU TPEACTABICHUIN
0 (u3MUYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATENIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ0
no3HaHuA: SIBICHUE, HAy4YHbIH (akT, runoresa, (pu3Mueckas BEIUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHsl.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOM TNIPUPOJE, OSKOJOTMYECKHE PUCKUM TPH IMPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKaloIlew  cpesbl,
yIbTPa3BYyKOBasi JAMArHOCTUKA B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIETKH, CHEKTPATbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mMOJMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTtop MEPEMEHHOro TOKa, MHIYyKIUOHHAs IEub,
JIMHUY DJIEKTPOIEpeay, 3JIEKTPOABUraTelb, paaap, paluonpuEMHHIK, TEIEBU30D,
aHTeHHa, TenepoH, CBY-meub, ynabTpa3ByKoBas JMarHOCTHUKa B TEXHHKE,



HpOCKHI/IOHHHﬁ arIiapar, BOJJOKOHHAA OIITHKA, COJIHCUHHAA 6aTape;1, CIIYTHHUKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS YyueOHOTO mpeameTa «Du3uKay»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIECTBa, PAaCIIMPEHUE KUZHEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE Pea3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOI0 BOCIIUTAHUA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 00IIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX T'PAKIAAHCKOTO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

e yMEHHE B3aUMOJCHCTBOBATh C  COLUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIUEHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBbIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B IESTEIILHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IYIIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DJCTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUYasg JCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEILHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

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

IJIAHUPOBAHUE W OCYILIECTBICHUE JICWCTBHI B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HUCCIEI0BATEIBCKYIO
JEATEeIbHOCTh MHANBUIYATILHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE AeiicTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHN NESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTH)KEHHS,

BBISIBJISAITH  3aKOHOMEPHOCTH M MPOTUBOPEUUS B PpPacCMaTPUBAEMbBIX
bu3NUeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yJIbTaTOB LENSIM, OLIEHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIQ/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHATHSMU U METOIAMH
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEOBATEIILCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIQ/IETh BUIAMH JCSATEIbHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOoAuThb AapTryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJICTh HABBIKAMH IOJIy4YeHHS WH(poOpMaruu (U3NUECKOTO COJepKaHUs
Y3 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK,
aHaju3, CHUCTEMATH3alMI0 W HMHTEPHNPETANI0 WH(DOpMAIMK Pa3IMUHBIX
BUJIOB U ()OPM MPEICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKAHMS B Pa3NMUYHBIX (popmaTax ¢
y4€TOM Ha3HaueHWs WHGOpPMAllMM W I1IEJIEBOW ayJAUTOPUM, BBIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHS U BU3yaJIU3alIUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



OCYILIECTBIATh OOILIEHWE Ha YpokKaXx (U3MKM U BO BHE-YpPOUYHOMH
NEATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyalluii W cMsr4arh
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX JEUCTBHM C YUETOM OOIIMX
HUHTEPECOB U BO3MOKHOCTEN KaXKIOT'0 YJICHA KOJUICKTHBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUM, pacIpelessiTh POJIM C YYETOM MHEHUN YYACTHUKOB, 00CYX AAaTh
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, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATErMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENTFHO ~ OCYIIECTBIISITh  MO3HABATEIBHYIO JICSITENHLHOCTh B
o0nmacTu GU3NKK W aCTPOHOMHUH, BBISBISTH MPOOJEMBI, CTABUTh H
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTHO COCTABJISTH IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHYECKOW pabOThl ¢ y4ETOM UMEIOIINXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM;

pacmMpsATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAUIMU B 00JacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JIaBaTh OIIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIMIUOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAITBHBIN WHTEJUICKT, TIPEAMOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUJIETh HAIPABIICHUS Pa3BUTHS COOCTBEHHOMU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAHMS, BKJIIOUYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEICHHUE, CIIOCOOHOCThH aJanTHPOBAThC K
AMOIIMOHAJILHBIM M3MEHEHUSM M TPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JAECHCTBOBATH, UCXOAS U3
CBOMX BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh IMOHHUMATh 3MOIMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COITMATILHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIOCOOHOCTH  BBICTpaWBaTh
OTHOIIEHUSI C APYTMMH JIOJbMHU, 3a00TUTHCS, TMPOSBISITH WHTEPEC U
paspemniaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenuss B 10 knacce mpeIMeTHbIE PE3yJbTAaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AesITeNIbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpPOBaHNY TIPEJICTABICHU O PU3NUECKON KapTUHE MUPA;

paziuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOO/IHOE mMajieHue, aOCONIIOTHO ympyras naedgopmaius, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyuath ycloBUs (IpaHHULbI, 00JIaCTH) NPUMEHUMOCTH (DU3HMUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHNS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHMEM MEXaHUYECKOW HSHEpruM,
yCIIOBUSI paBHOBECUS TBEPAOrO Tejia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anuies, BToporo
U TPETbero 3akOoHOB HBIOTOHA, 3aKOHOB COXpAaHEHMS HMIIyJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIUIOBOIO JBHMKEHMS W KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpaHEHUs] PHEPTrMU B TEIJIOBBIX MpoOIeccax), MPU ITOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOILIEHHUS: 3akOoHbI OMma 1Jis ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JIeHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
NepeMeEIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3auMOJIEHCTBUS Tena ¢ 3eMiéil BOIM3M €€ MOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYKUHBI, KOJIUYECTBO TEILJIOTHI,
abCcoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOTO TOJIs,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMHU C TMOCIeI0BaTCIbHBIM U
napasuiesIbHbIM COEIMHEHUEM PE3UCTOPOB, DHEPTHUSI AJIEKTPUUECKOTO MOJIs
KOH/JICHCATOpPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JBWKCHHME YacTHI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIs, HAPaBICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOHUKA;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKONU BEIMYUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIelaTh BHIBOBI [0 Pe3yJIbTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEJI0KEHHON THIOTE3bl: IAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenoKeHHON
TUIOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU HUCCIIECIOBAHUI
B paMKax yueOHOro »HKCHEpPUMEHTa, IMpakTUKyma U  ydeOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKoil MoJeIb0: Ha OCHOBaHMM aHaJlW3a YCJIOBHsS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nYeCKUX TEOpUl TPH MCIOIH30BAHUM MATEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTH PACUYEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHaJIM3UpPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbl PELIEHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyIolue NpPUMEHEHHUS 3HaHUN U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAaK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI ¢ ONOPOi Ha U3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKMX W 3apyOekKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MUYECKUMH MPOIECCAMHU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKX W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUS YE€JIOBEUYECKOTO
00IIIECTBA;



IPUMEHATh pa3jMyHble crocoObl paboThl ¢ MH(pOpManuen PU3nYecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

HPOSIBIISIT OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTarh B TpyNIlE C MCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJIeKBATHO OLICHMBATh BKJIAJ Ka)XJO0ro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K xoHmy oOyuenusi B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

MOHMMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M STUYECKOU cdepax NesTeTbHOCTH YeI0BeKa, POJIb U MECTO
GU3MKM B COBPEMEHHON HAYYHOW KapTHHE MHpA, POJb AaCTPOHOMHUHU B
MPAKTUYECKONH JICSITEIbHOCTH YelOBeKa W JaJbHEHWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON W TMPOTHOCTUYECKON (YHKIMN (PU3ndeckoit Teopuu —
AJIEKTPOJUHAMUKH, CIICIIMAIBHON TCOPUH OTHOCHUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (GU3znYecKor Teopuru B (POPMHUPOBAHUU MPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUPa, MeCTO (PM3MUECKOM KapTHHBI MUpa B 00IIeM
pSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIECCOB  (SIBJICHUH): OJHOPOJHOE DIIEKTPUYECKOE U  OAHOPOIHOE
MarHUTHOE TI0JISI, TApMOHUYECKHE KOIeOaHUsI, MaTEMaTHICCKUN MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHHK, TAPMOHUYECKHE BOJHBI, WJICATHHBIN
KoJieOaTenbHbIN KOHTYp, TOHKASI JIMH3a, MOJIENICH aToMa, aTOMHOTO Si7[pa U
KBaHTOBOW MOJIEJIH CBETA;

pa3nuyarh yCIOBHUs (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTH UCITOJIH30BAHMUS YACTHBIX 3aKOHOB;



aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOXKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  TMOCTyJaTbl  CHEUUAJIbHOM  TEOpUu
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doTorpdexra, mepBpli U BTOpoM moctynarel bopa, mnpuHIUI
COOTHOIIICHUsI HeompeaenéHHocTed ['elizenbepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIPSDKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMAT 3JIEKTPOCTATUIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CUJIa CAMOMHIYKLMH, 3HEPrus MarHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPrUs M HUMIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCTIEPCHs, T[OJHOE BHYTPEHHEE OTpPaKEHUE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
a5ep, raMMa-usiydeHue sjep, (pu3nyeckue MPUHIUIBL CHEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONpENIENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHiia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKTaJTaKTUYECKON
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIIOLUHU 3BE3N U Beenennoii;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUW, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTH



¢u3nyecKux BEIMYMH B BHJIE TIpapukoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTEH  M3MEPEHHMH, JenaTb  BBIBOJBI IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOAUTH ONBITHI 110 IMPOBEPKE MPEIOKEHHON TUIIOTE3bI: MNIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYOBaHMUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
bu3nueckue MOJeN, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNaThl (PU3NYECKUX TEOPUI
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auyM, TPeOyIollUe MPUMEHEHUs 3HAaHUU U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SBICHUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS s OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESATEIIbHOCTH 4YEJIOBEKA, CBSA3aHHOM C (PU3MYECKUMM IpOLEcCcaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJIb30BAHUU JOCTHXKEHUN



HAyKH W TEXHOJOTUH JUIS JIaJbHEHIIEro pa3BUTHS YEJIOBEUYECCKOTO
00IIIECTBA;

MPUMEHSATh Pa3IudHbIe CIIOCOOBI PabOThI ¢ MHpOpPMANHUEH (PU3NISCKOTO
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJB30BaTh COBPEMEHHBIE MH(GOPMAIMOHHBIC
TEXHOJIOTMH JUISI TIOMCKa, IEPepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIIPHOM WH(GOPMAIUHU, CTPYKTYPUPOBAHUS M UHTEPIPETAIINH
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIlMOHHbIE U MO3HaBaTEIbHbBIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTaTh B TPYIIE C HCIOJHEHHUEM pa3JIMYHBIX COIUAJIBHBIX POJICH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACNISTh JACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOTO M3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIECMBI,

MPOSIBIISITH MOTHUBAIHMIO K OyayIeit mpodhecCHOHATBLHON IeATeIbHOCTH 10
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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bf72
Hroro no pazneny 54
Pazznen 5. PUBSHUYECKHN TIPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Hroro 1o pasuery 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pazpen 1. JIEKTPOANHAMUKA
bu6mmoteka [IOK
1.1 MaraurTHoe 10J1€e 14 https://m.edsoo.ru/7f4
1c97c
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHuueckue KojaeOaHus 10 https://m.edsoo.ru/7f4
1c97c
bu6mmoreka [IOK
2.2 DJIeKTPOMAarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/7f4
1c97c
MexamIHecKIie 1 H1eKThoMa . bubmuorexa [JOK
XaHUYECKHE U DJIEKTPOMArHUTHBI
2.3 P 10 1 https://m.edsoo.ru/7f4
BOJIHBI
1c97c
bubmuorexa [JOK
24 OnTuka 25 1 https://m.edsoo.ru/7f4
1c97c
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
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bubmuoreka [JOK

3.1 Ocuossl CTO 5 1 https://m.edsoo.ru/7f4
1c97c
Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 KoprycKyisipHO-BOJIHOBO# Tyain3m 15 https://m.edsoo.ru/7f4
1c97c
bu6mmoreka [IOK
4.2 dwusuka atoma 5 https://m.edsoo.ru/7f4
1c97c
®wu3mMKa aTOMHOTO Spa U 3JIEMEHTapHBIX bubmorexa IOK
4.3 wacTm 5 https://m.edsoo.ru/7f4
1c97c
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

bu6mmoreka [JOK
5.1 DJIeMEHTBI aCTPOHOMHUH M aCTPOPHUIUKU 12 https://m.edsoo.ru/7f4
1c97c
Hroro no pazneny 12
Paznen 6. PUSHUYECKHAN MPAKTUKYM
6.1 Pu3nyeCKUil MPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
7.1 CucremaTtu3aius u 0000IIeHNe 15
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MIPEAMETHOTO COJEPKAHUSI U OTIbITa
JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15
10
170

16




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
dusnka — pyHIaMeHTaIbHAs HayKa O bubmmorexa [IOK
i YK 1 https://m.edsoo.ru/7f41
pupoze bf72
HayuHbIii MeTo1 IT0O3HAaHUSI U METOJIEI bubmorexa [IOK
i . 1 https://m.edsoo.ru/7f41
WCCIICIOBaHMS (PU3NICCKUX SBIICHUN bf72
DKCHEPUMEHT U TEOpUs B IIpoliecce bubmmoreka [IOK
Mo3HaHus npupoabl. HabmoaeHue u 1 https://m.edsoo.ru/7f41
9KCIIEPUMEHT B (pu3mKe bf72
BxoaHoit koHTpoL.CIIOCOOBI U3MEPEHUS bubmorexa [TOK
poIIL- P 1 1 https://m.edsoo.ru/7f41
(bu3NYECKUX BEIUYUH bf72
AOCOII0THAS U OTHOCUTEIIbHAS butmoreka [IOK
MOTPELIHOCTH U3MepeHuil pusnueckux 1 https://m.edsoo.ru/7f41
BEINYNH bf72
MopenupoBanue B pusuke. Pons u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM brbamorexa LIOK
N pMHp P . 1 https://m.edsoo.ru/7f41
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN bf72
JeSITCIIbHOCTH JIFOICH
Mexannueckoe aBmwxenue. Cucrema Bubanoreka IIOK
oTcyeTa. OTHOCUTEIBHOCTh 1 https://m.edsoo.ru/7f41

MEXaHHUYCCKOT'O IBUKCHUS. Hp}IMaH u

bf72
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oOparHas 3a/1a4M MEXaHUKU

Panuyc-BekTop MaTepuanbHOI TOUKH, €ro
MIPOEKIIMK HAa OCH KOOPMHAT.

butmunoreka [IOK

ckopocts. [lepuon u yacrora.
LenTpocTpeMuTenbHOE U MOJTHOE

8 https://m.edsoo.ru/7f41
Tpaexrtopus. [lepemenienue. CKOpoCTb. bf72
NxX npoekiuu Ha OCH KOOPAUHAT
PaBHOMEpHOE NIpsAMOJIMHEITHOE

BiokeHue. ['padudeckoe onvcanue bubmorera HOK

9 g P . https://m.edsoo.ru/7f41
PaBHOMEPHOTO MPSIMOJIMHEMHOTO bf72
JIBIOKCHUS T
CI10)keHUe TIepeMEINISHUN U CKOPOCTEN bubmorera HOK

10 P P ' https://m.edsoo.ru/7f41
Pemenue 3agau bf72
HepaBnomepHoe nBuxeHrne. MraoBeHHas Bubmmoreka [IOK

11 CKOpocTh. Yckopenue. [Ipamoinuneitnoe https://m.edsoo.ru/7f41
JIBIKEHUE C TIOCTOSTHHBIM YCKOPEHUEM bf72
I'padpuueckoe onucanue Bu6anorexa [IOK

12 MPSMOJIMHENHOTO IBUKEHUS C https://m.edsoo.ru/7f41
MTOCTOSITHHBIM YCKOPEHUEM bf72
CBoboaHoe nageHue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD bubmorera HOK

13 i https://m.edsoo.ru/7f41
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT bf72
BPEMEHH U UX TpapuKu
JIBmkeHue Tena, OpOIICHHOTO O YIII0M bubmorexa [JOK

14 > OP T https://m.edsoo.ru/7f41
K TOPU30HTY bf72
KpuBonunelinoe aBuxeHue. Jprxenue
o OK HOCTH. YTJIOBasg U JTUHeHHas bubmorexa [TOK

15 Py ' https://m.edsoo.ru/7f41

bf72
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YCKOpEHHE

KonTponbnas pabota no teme

16
"Kunemartuka"
[Tepsriif 3akoH HetoToHa. MHEepuranbHbIe
cuctembl orcuéra. [lpunnun brbmorexa LIOK
17 - PHHER https://m.edsoo.ru/7f41
oTHOcuTenbHOCTH ["anumes. bf72
HeunepuuanbHbie cUCTEMBI OTCUETA
Cuna. PaBHOelicTBYIOIIAs cuiia. Bropoit bubmorexa LIOK
18 ' Yio - DTOP https://m.edsoo.ru/7f41
3akoH Herotona. Macca
bf72
B3aumoneiictue ten. Tperuil 3akoH bubmrorexa LIOK
19 q A P https://m.edsoo.ru/7f41
BIOTOHA bf72
[TpuHumn cynepno3uiuu cui. Pemenne bubmorexa LIOK
20 P yHep ) https://m.edsoo.ru/7f41
3a/1a4 Ha IpUMEHEeHue 3aKkoHOB HproToHa bf72
3aKOH BCEMUPHOTO TATOTCHHUSI. bub6immoreka [IOK
21 DKBUBAJIEHTHOCTb IPABUTALIMOHHON U https://m.edsoo.ru/7f41
WHEPTHOU MaccChl bf72
Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubmmorexa LIOK
22 yORop https://m.edsoo.ru/7f41
MaJCHUS bf72
JIBrokeHre HeOECHBIX TeT B BX Bbu6imoreka LIOK
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.ru/7f41
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa bf72
bu6mmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/7f41
bf72
bub OK
25 Cuna tpenus. [Ipupona u BUIbI cui uonmorexa L1

https://m.edsoo.ru/7f41
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TPCHHUA. I[BI/I)KCHI/IG B XXUJKOCTH U Ira3€ C
yLIéTOM CHJIBI COIIPOTUBJICHUSA CPEABI

bf72

Hasnenue. ['uapocratuueckoe 1aBjIeHUE.

butmunoreka [IOK

26 Cuna A https://m.edsoo.ru/7f41
una Apxumena bf72
AOGCOIIOTHO TBEPOE TEIIO. Bubmmorexa [JOK
27 [ToctynaTenbHo€E U BpamaTeabHOE https://m.edsoo.ru/7f41
JIB)KEHUE TBEPJIOTO TeJla bf72
MoOMEHT Cuiibl OTHOCUTEIBHO OCH buGnuorexa [IOK
28 https://m.edsoo.ru/7f41
BpaieHus. [1neyo cubl
bf72
CrnosxeHue cuil, NPUIOKEHHBIX K
bubnmnorexa [JOK
TBepaoMYy Teny. LleHTp TsxecTu Tena.
29 prony teny. Lietrrp https://m.edsoo.ru/7f41
VYcnoBust paBHOBECUSI TBEPAOTO Tea. bf72
Bunbl paBHOBecus
bu6mmoreka [JOK
30 Pemenue 3amaq https://m.edsoo.ru/7f41
bf72
31 KonTponbHas pabota mo teme
"Tunamuka. CtaTuka TBEpIOro Tena"
NMiynsc MmaTepuabHONM TOYKHU, CUCTEMBI
MarepuaibHbIX Touek. LleHTp mace bubmorexa LIOK
32 P ' P https://m.edsoo.ru/7f41
CHUCTEMBI MaTepUAIILHBIX TOYEK. Teopema bf72
0 JIB’KEHHMH LIEHTpa Macc
NMnynsc cuitbl 1 M13BMEHEHUE UMITYJIbCa bu6muorexa [JOK
33 Tesa. 3aKOH COXpaHCHHS HMITYJIbCA. https://m.edsoo.ru/7f41
PeaxTnBHOE ABMKEHIE bf72
34 MoOMEHT uMITyJIbca MAaTEPUAIILHON TOUKHU. bu6muorexa [JOK

[IpencraBnenue o COXpaHEHUM MOMEHTA

https://m.edsoo.ru/7f41
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HUMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

bf72

bubmmoreka [JOK

35 Pemenue 3anau https://m.edsoo.ru/7f41
bf72

Pabota cuibl Ha MaJIoOM U HAa KOHEYHOM
nepemenienuu. ['paduueckoe bubmmorexa LIOK

36 https://m.edsoo.ru/7f41
mpecTaBiIcHre paboThl CHITBI. MOIIIHOCTH bf72
CUJIBI
Kunernueckas sneprus. Teopema 00 bubnuoreka [JOK

37 M3MEHEHUN KMHETUYECKOW SHEPIuUn https://m.edsoo.ru/7f41
MAaTepHAIbHON TOUKHU bf72
IloTeHnmaneHbIe 1 HENOTEHIIMAIbHEIE bubnuoreka LIOK

38 cuibl. [lorenuuanbuas sHeprus. Bropas https://m.edsoo.ru/7f41
KOCMMYECKasi CKOPOCTh bf72
Tperps kKocMuueckast ckopocTb. CBs3b
pabOoThI HEMOTEHIMATIBHBIX CHJI C bu6muoreka [JOK

39 M3MEHEHUEM MEXaHUYECKON YHEPIUn https://m.edsoo.ru/7f41
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS bf72
MEXaHUYECKON IHEPTUU
Yipyrue u Heynpyrue CTOJIKHOBEHHUS. bubnunoreka [JOK

40 YpasHeHnue bepHymm s uneansHON https://m.edsoo.ru/7f41
JKUJIKOCTH bf72

41 Kontponbras padota mo teme "3aKoHbBI
COXpaHEHHUs B MEXaHUKe"
Pa3BuTune npeacraBieHuii 0 npupoie bubimoreka [JOK

42 TernoTbl. OcHOBHBIE nosioxkeHust MKT. https://m.edsoo.ru/7f41
Huddysus. BpoyHoBckoe nBMKEHNE bf72

43 CtpoeHue ra3000pa3HbIX, KHUIKHX U butGmoreka [IOK

TBECPABIX TECJI. XapaKTep JBHMIXXCHUA U

https://m.edsoo.ru/7f41
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B3aHMOH€ﬁCTBHH qacCTull BECCTBa

bf72

Macca u pazMepsl MOJIEKYIT (aTOMOB).

butmnoreka [JOK

44 KonnuectBo Bemectna. IlocTosannas https://m.edsoo.ru/7f41
Asoraapo bf72
Temneparypa. TernoBoe paBHOBECHE. bubmorexa LIOK
45 https://m.edsoo.ru/7f41
IlIxana Ienbcus bf72
Bbubnmnorexa [JOK
46 Pewenue 3amau https://m.edsoo.ru/7f41
bf72
butnuoreka [IOK
47 Wneanbuelii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/7f41
bf72
N Bubaunoreka [HOK
48 ;]:I?IIZ};};ZZM%HGHGGBa_KHaHer ona- https://m.edsoo.ru/7f41
a4y bf72
AbcoutoTHas TeMnepaTtypa. 3aKoH bubamorexa LIOK
49 https://m.edsoo.ru/7f41
JanbToHa bf72
N3omnponeccel B H€aIbHOM Ta3e ¢ brbmorexa LIOK
50 https://m.edsoo.ru/7f41
MTOCTOSIHHBIM KOJINYECTBOM BELIECTBA bf72
I'pacdnueckoe npencraBieHne bubmmoreka LIOK
51 M30IPOIIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/7f41
n3obapa bf72
butmoreka [IOK
52 OcnoBHoe ypaBHeHne MKT https://m.edsoo.ru/7f41
bf72
53 Pemenue 3amau bubmmorexa [IOK

https://m.edsoo.ru/7f41
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CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJIUHAMHYECKON CUCTEMBI CO

bf72

bubnmmoreka [JOK

54 CpeIHeH KHHETUYECKOM dHepruei https://m.edsoo.ru/7f41
IIOCTYIATEIBHOIO TEIJIOBOTO JABUKEHUS bf72
€€ 4acTHuil
N bubnunoreka [HOK
O06o001IeHre U CHCTeMaTU3alus 3HAHUN
55 " " https://m.edsoo.ru/7f41
o Teme "OcuoBsl MKT
bf72
56 KonTponbnas padota o teme "OCHOBBI
MKT"
TepmoauHamMuueckas cucTemMa. 3ajiaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Bueminve u BHyTpeHHUE ITapaMeTpbl bubmorexa LIOK
57 yiP P PEL- https://m.edsoo.ru/7f41
[TapameTpsl T/l cuctemMbl Kak cpeHue bf72
3HAUYEHMsI BEJIMYMH, ONUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH. bubmotreka [JOK
58 Camonpou3sBosbHas penaxkcauus TJ] https://m.edsoo.ru/7f41
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO bf72
Monens uaeanbHOro raza B Bubnmnorexa [JOK
59 TEPMOJUHAMHUKE. Y CIIOBHS https://m.edsoo.ru/7f41
MIPUMEHUMOCTH 3TOU MOJEIN bf72
. bubmuoreka [IOK
VYpaBuenue MenneneeBa-Kinanelipona u
60 p a . p https://m.edsoo.ru/7f41
BbIpa)KEHHE JIJIsl BHYTPEHHEHN SHEPTUn bf72
BeIpaxxenue i1 BHyTpeHHEN SHEPTUA bubnunoreka [JOK
61 OJTHOATOMHOT0 UIIEAILHOIO Trasa. https://m.edsoo.ru/7f41

KBa3ucrarnueckue u HeCTaTUUSCKUE

bf72
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MPOLIECCHI

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.

butmnoreka [JOK

62 Brruucnienue pabotsl no rpaduky https://m.edsoo.ru/7f41
rnpouecca Ha pV-auarpamMmme bf72
Tennonepenada kak croco0d M3MEHEHUS bubmmoreka [IOK
63 BHyTpeHHel 3Hepruu T]I cucremsl 6e3 https://m.edsoo.ru/7f41
COBepIICHUs PabOThI bf72
KonBekuusi, TeI0npoBOAHOCTD bubmmorexa LIOK
64 ’ P ’ https://m.edsoo.ru/7f41
M3JIy4CHUE bf72
KonnuectBo Temnotel. TemmoéMKocTb
Tena. YaenbHas U MOJISIpHAS bubmmorexa HOK
65 s P https://m.edsoo.ru/7f41
TEIUI0EMKOCTH BEIlleCTBa. Y IejbHas bf72
TEIJI0Ta CTOPAHMSI TOILJIUBA
Pacuér xonmyecTBa TETUIOTHI pU bubmmorexa LOK
66 P https://m.edsoo.ru/7f41
Teroneperaye bf72
IToustre 06 agradaTHOM IIpoLIECCE bubmorexa HOK
67 . P ' https://m.edsoo.ru/7f41
[TepBrIii 3aKOH TEPMOIMHAMHUKHU
bf72
KonuuecTBo TemoTe 1 paboTa Kak Mephl bubmuorexa [JOK
68 W3MEHEHUs BHyTpeHHeH sueprun T/1 https://m.edsoo.ru/7f41
CHUCTEMBI bf72
Bropoii 3akoH TepMOAUHAMUKH IS
ABHOBECHBIX M HEPABHOBECHBIX Bubmmorexa LIOK
69 p P https://m.edsoo.ru/7f41
npoueccoB. HeobpaTumocTs NpHUpOAHBIX bf72
MIPOIIECCOB
70 [IpuHIMIIBI AEACTBUS TEIJIOBBIX MALIVH. bu6mmoreka [JOK

KIIJT

https://m.edsoo.ru/7f41
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MaxkcumanbsHoe 3Hauenue KIT. Iukn

bf72
butmnoreka [IOK

71 Kapto https://m.edsoo.ru/7f41
bf72
bubmmoreka [JOK
72 Pemenne 3amau https://m.edsoo.ru/7f41
bf72
DKOJIOTUYECKHE aCTIEKThI UCIOIb30BaHUS Bbubaunoreka [HOK
73 TETUIOBBIX JBUTaTeneil. TemnoBoe https://m.edsoo.ru/7f41
3arpsA3HEHUE OKPYXKAIOLIEH CPEIbI bf72
Bbubnmnoreka [JOK
74 Pewenue 3amau https://m.edsoo.ru/7f41
bf72
O00011IeHIE U CUCTEMATH3aIUs 3HAHUH butmuoreka LIOK
75 o Teme "Tepmonunamuka. TernoBbie https://m.edsoo.ru/7f41
MaIrHb" bf72
76 KonTponbnas pabota mo Teme
"TepmonnHamuka. TenaoBele MalIMHbI"
[TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnaunoreka [JOK
77 Ucnapenue u xunenue. Y aenbHas https://m.edsoo.ru/7f41
TEIUIOTa NapooOpa3oBaHUs bf72
Haceimmennbie 1 HEHACHITIICHHBIE TTAPHI.
KagecTBeHHast 3aBUCHMOCTD TNTIOTHOCTH U
JIaBJIEHUS HACBILLEHHOIO Mapa OT Bbubnunorexa [JOK
78 TEMIIEPATypbl, UX HE3aBUCUMOCTb OT https://m.edsoo.ru/7f41
00BEMa HACKHIIIEHHOTO Tapa. bf72
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT
JTABJICHUS B )KUJIKOCTH
79 BrnaxaocTh BO3ayXa. AOCOTIOTHAS U bubnuorexa [JOK
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OTHOCUTCIIbHAs BJIA)KHOCTD

https://m.edsoo.ru/7f41
bf72

80 [ToyromoBast KOHTpOIBHASI paboTa
TBépnoe Teno. Kpucraminyeckue u bubmmoreka [JOK
81 amopdHsbIe Teaa. AHU30TPOIHS CBOMCTB https://m.edsoo.ru/7f41
KpUCTAJJIOB bf72
[InaBnenue u kpucramumzanus. Y aenbHas bubmorexa LIOK
82 P ' https://m.edsoo.ru/7f41
TeruioTa rianenns. Cyonumarnus
bf72
Jedbopmaruu TBEpAOTO Tena. PacTskenue bu6mmoreka [IOK
83 u cxartue. Casur. Moayine FOnra. [Ipenen https://m.edsoo.ru/7f41
ynpyrux aedopmanuii bf72
TennoBoe paclIMpeHue KUJIKOCTEN U bubmmoreka [JOK
84 TBEPABIX TEJ. AHFAPMOHHU3M TEILJIOBBIX https://m.edsoo.ru/7f41
KoJIe0aHnil YaCTHUI] BEI[ECTBA bf72
[Ipeobpa3oBanue YHEPTUH B (Pa30BBIX Bubmmorexa LIOK
85 https://m.edsoo.ru/7f41
nepexojiax bf72
bu6mmoreka IJOK
86 YpaBHEHHE TEIJIOBOTO OamaHca https://m.edsoo.ru/7f41
bf72
butmoreka [IOK
87 Pemrenue 3agau https://m.edsoo.ru/7f41
bf72
[ToBepXHOCTHOE HATSKEHHE.
Kanunnsipueie sBnenus. Jlapnenue noa Bubmmorexa LIOK
88 _ ' https://m.edsoo.ru/7f41
WCKPUBJICHHON TTOBEPXHOCTBIO KHIKOCTH. bf72
®opmyna Jlamnaca
89 O060061IeHre U crucTeMaTu3alus 3HaHU!
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1o Teme "ArperatHble COCTOSIHUS
BemiecTBa. Ma3oBbie nepexoab”

KonrtponsHas pabora o teme

90 "ArperatHble COCTOSIHUSI BEIIECTBA.
®da3oBbIe nIepexoab"
DnekTpu3anus Tel U €€ MPOsIBICHUS.
. bubnmoreka [JOK
Onekrpruueckuii 3apsia. [[Ba Buna
91 P pa. /L https://m.edso0.ru/7f41
AIEKTPUYECKUX 3apsaaoB. [[poBoaHUKH, bf72
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI -
DNeMEHTapHBIN 3JIEKTPUUECKUM 3apsi. Bu6mmoreka [TOK
92 3aKOH COXpaHEHUs FNEKTPUIECKOTO https://m.edsoo.ru/7f41
3apsza bf72
B3aumopeiictBue 3apsanoB. Toueunsie buGmmorexa [IOK
93 https://m.edsoo.ru/7f41
3apsanbl. 3akoH Kynona
bf72
bu6mmoreka [JOK
94 Pemenue 3amaq https://m.edsoo.ru/7f41
bf72
Onektpuueckoe none. Ero neiicteue Ha Bubmorexa LIOK
95 https://m.edsoo.ru/7f41
AICKTPUUECKUE 3aPsi]IbI
bf72
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[Tpo6uslii 3apsia. JIuHuM HanPsHKEHHOCTH bubmorexa HOK
96 https://m.eds00.ru/7f41
ANEKTPUYECKOTO NoJist. OTHOPOHOE bf72
AIEKTPUIECKOE TI0JIe
[ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO Bu6mmoreka [JOK
97 nosisi. Pa3HOCTh MOTEHIMANIOB U https://m.edsoo.ru/7f41
HaIpsDKEHUE bf72
98 [ToTeHnmanpHas SHEPTHSI 3apsaa B Bu6auoreka [IOK
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QJICKTPOCTATUYCCKOM I10JIC. IloTennman
SJICKTPOCTATUYCCKOI'O IOJIA

https://m.edsoo.ru/7f41
bf72

CBs13b HaNPSYKEHHOCTHU TOJIS1 U Pa3HOCTH

butmuoreka [JOK

99 MTOTEHIIUAJIOB ISl SJICKTPOCTATHYECKOTO https://m.edsoo.ru/7f41
oS bf72
bubnmoreka [JOK
[IpuHIUIT CYTIEPIIO3UITUHU ICKTPUUCCKUX
100 ncf)neﬁu yiep t P https://m.edsoo.ru/7f41
bf72
bubnmnorexa [JOK
101 Pemenue 3agau https://m.edsoo.ru/7f41
bf72
[Tone Toueunoro 3apsana. [Tome bubmorexa [IOK
102 . https://m.edsoo.ru/7f41
PaBHOMEPHO 3apsHKEHHON chepsl
bf72
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 Bu6imorexa LIOK
103 00BEmy mapa. [lone paBHOMEpHO https://m.edsoo.ru/7f41
3apsKEHHON OECKOHEYHOM IITOCKOCTH bf72
[TpoBOAHHKY B 2JIEKTPOCTATUIECKOM bubmmorexa HOK
104 https://m.edsoo.ru/7f41
nosie. Y CIoBUE PAaBHOBECHS 3apsiIOB bf72
butmmoreka [JOK
WDJICKTPUKH U TTOTYITPOBOIHUKH B
105 A P yip https://m.edsoo.ru/7f41
ANEKTPOCTATUYECKOM T0JIE
bf72
Konpaencarop. 21eKTpoEMKOCTh bubiuoreka [JOK
106 KOHJICHCATOPa. DICKTPOEMKOCTH https://m.edsoo.ru/7f41
IUIOCKOTO KOHJIEHCATOpA bf72
[TapannensHOE coeAUHEHKE bubmorexa HOK
107 https://m.edsoo.ru/7f41

KOHJICHCATOPOB

bf72
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IlocaenoBaTenbHOE COEIUHCHUE

butmuoreka [IOK

108 COHICHCATONOR https://m.edso0.ru/7f41
A P bf72
butmuoreka [IOK
109 DHeprus 3apsH>KeHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/7f41
bf72
110 Pemenue 3amau
. butnuoreka LIOK
BIDKEHHE 3apsDKCHHOM YaCTHUIIBI B
111 a P https://m.edsoo.ru/7f41
OJTHOPO/IHOM DJIEKTPHUYECKOM T0JIe
bf72
112 Pemrenue 3amau
113 O060061eHre U crucTeMaTu3alus 3HaHu|
1o Teme "DiekTpuueckoe nojue"
114 Kontponbnas paboTa mo teme
"JnexTpuueckoe mose"
Cuna Toka. IlocTosHHBIN TOK. Y CI0BHA Bu6imorexa LIOK
115 CYILIECTBOBAHUS MOCTOSHHOTO https://m.edsoo.ru/7f41
3JIEKTPUYECKOTO TOKA bf72
bu6mmoreka [JOK
116 Ucrounnku Toka. Hanpsixenue u 3/1C https://m.edsoo.ru/7f41
bf72
bu6mmoreka [JOK
3axon Oma [y yJacTKa IEmH.
117 i https://m.eds00.ru/7f41
DNEeKTpUYECKOe COMPOTUBIIEHUE
bf72
3aBUCHUMOCTb COIIPOTHUBIICHHUS Bubnmorexa [JOK
118 OJTHOPOJTHOTO TTPOBOJIHUKA OT €0 JITTHHBI https://m.edsoo.ru/7f41
Y TUJIOIA Y TIOTIEPEYHOTO CEUCHUS bf72
119 VJIGJII)HOG COIIPOTUBJICHHUE BCUICCTBA. Bubnuorteka ]_IOK

Pemrenue 3agau

https://m.edsoo.ru/7f41
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HOCJ’IGILOB&TCIIBHOC, napajjI€JIbHOC,

bf72
bubnmoreka [JOK

120 https://m.edsoo.ru/7f41
CMENIaHHOE COSTMHEHUE ITPOBOTHUKOB bf72
Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubmorexa HOK
121 . https://m.edsoo.ru/7f41
neneit. [Ipasuna Kupxroda
bf72
122 Pemenue 3amau
Pabota smekTpuyueckoro Toka. 3akoH Bubmrorexa [IOK
123 https://m.edsoo.ru/7f41
Jxoyna —Jlenua
bf72
124 Pemenue 3amau
MOIIHOCTB JEKTPUIECKOTO TOKA. Bu6mmoreka [JOK
125 TerroBass MOIITHOCTH, BRIJCIIsIEMas Ha https://m.edsoo.ru/7f41
pesucrope bf72
126 Pemenue 3amau
butmmoreka [IOK
9J1C u BHYTpEHHEE COIIPOTUBIIEHUE
127 A yp P https://m.edsoo.ru/7f41
HCTOYHHUKA TOKa
bf72
. . butmmoreka [IOK
3axon Oma 11 noJIHOH (3aMKHYTOMI
128 . ( yToH) https://m.edsoo.ru/7f41
AIEKTPUIECKOM 1eTH
bf72
129 Pemenue 3amau
butmmoreka [IOK
130 MOoIIHOCTh UCTOUYHUKA TOKA https://m.edsoo.ru/7f41
bf72
butmmoreka [JOK
131 KopoTtkoe 3ambpikanme https://m.edsoo.ru/7f41

bf72
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bubnmmoreka [JOK

132 KonneHcaTop B ienu mOCTOSTHHOTO TOKa https://m.edsoo.ru/7f41
bf72
133 Pemenue 3amau
134 Pemrenue 3agaud mo treMme "IlocToSHHBIH
AJIEKTPUYECKUM TOK"
135 Pemenue 3anau no teme "llocTrostHHbBIN
AJIEKTPUYECKUM TOK"
136 Pemenue 3anau no teme "llocrostHHBIN
AIEKTPUUYECKUN TOK"
O060061eHre U cucTeMaTu3alus 3HaHU|
137 1o Teme "[1oCTOSHHBIN JEKTPUUYECKUIA
TOK"
138 KonTponbnas pabota mo teme
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"
DnexTpuyeckas IpoBOAUMOCTh
139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUECKHUI TOK
B MeTaiax. CBEpXMpOBOAUMOCTD
DNEeKTpUYECKH TOK B pacTBOpax U bu6muotexa [IOK
140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/7f41
®dapanes 115 JIEKTPOIU3a bf72
bubnunorexa [JOK
141 DnexTpuuecKuil ToK B razax. [lmazma https://m.edsoo.ru/7f41
bf72
DNEeKTPUUECKUN TOK B BAKyyMe brbamorexa LIOK
142 P TYME. https://m.edsoo.ru/7f41
Bakyymubie mpubopbl
bf72
. bubmuoreka [IOK
143 DNEKTPUUECKUH TOK B MOITYIPOBOAHHUKAX »

https://m.edsoo.ru/7f41
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144

145

[TomynpoBOTHUKOBBIE TPUOOPEI

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HAPsKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPHU MOMOIIN
aHAJIOTOBBIX U MU(POBBIX
M3MEPUTENbHBIX TPUOOPOB" MU
"3HakoMCTBO ¢ M(poBoit TabopaTopueit
no ¢usuke. [Ipumepsr n3mepenus
(bu3MYECKUX BEIIMYMH MPH MIOMOIIU
KOMITBIOTEPHBIX JATYUKOB"

bf72

butmnoreka [IOK
https://m.edsoo.ru/7f41
bf72

butnuoreka [IOK
https://m.edsoo.ru/7f41
bf72

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOT'O IBUKEHUS C
LIEJIBIO ONPEAEIEHNS MTHOBEHHOM
ckopoctH"

bubnmnoreka [JOK
https://m.edsoo.ru/7f41
bf72

147

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yCKOpeHusl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
nim "HMccienoBanye 3aBUCUMOCTH ITyTH
OT BPEMEHMU NIPU PaBHOYCKOPEHHOM
NBIOKeHUN"

148

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
najgeHus" win "N3yuenue qBUKEHUA
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

149

@uU3NYECKU NIPAKTUKYM IO TEME
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151

"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJTIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHO/Ia OOpaIeHMs
KOHHMYECKOTO MasiTHUKA OT €0
napamerpos"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue paBHOIEHCTBYIOIIEH CUJIBI
MIpH IBIKEHUH OpYyCKa MO HaKJIIOHHOU
mrockoctu" uiu "IIpoBepka runoTe3sl o
HE3aBHCHUMOCTH BPEMEHU JBUKEHUS
OpycKa 1o HaKJIOHHOH IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MPakTUKyM 0 TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
unu "V3ydeHue TBUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JIETKH# OJIOK"

152

153

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTJII0BOTO KO3 PUIIeHTa
3aBucumocTtd Frp(N)" mnu
"HccnenoBanue JBUXKEHUS OpycKa 1o
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
kodpunrenToM Tpenus" uinu "U3yuenue
JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

@uU3NYECKUI IPAKTUKYM IO TEME




154

"HccnenoBanue ycioBUl paBHOBECHS
TBEPAOrO Tela, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHIITEHHOB M Pacy€T CUJl ynpyroctu"
iy "M3ydeHne yCTOM4MBOCTH TBEPIOTO
TEJa, UMEIOLIETO IJIOMAb OOPhI"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHune umnyibca Tesa no
TOpMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISL U MOIIIHOCTHU CHJIBI TATH"
win "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" HIIH
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIpU YIIPYTOM B3aUMOJICUCTBUM" UK
"M3MepeHne KNHETHYECKON YHEPT UM Tea
10 TOPMO3HOMY ITyTH"

155

156

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne n30TepMHUECKOT0 Iporecca
(peKOMEHI0BaHO UCIOIb30BAHNE
udpoBoit 1adopaTopun)" wiu
"HM3y4eHne n30X0pHOTo Impouecca' uin
"N3yuenune n3o6apHoro mnpouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSIHUA"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkocT"
niu "HMccnenoBanue mmpouecca OCThIBaHUS
BemiecTBa" uwian "MccienoBanue
aauabaTtHoro npouecca” uinn "U3ydyenue




B3aMMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

158

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakoctel" uiun "M3mepenue ynenbHOM
TEIUIOTHI TIJIABJICHUS JIbJa" WIN
"N3yueHue cBOMCTB HACBILLEHHBIX apoB"
i "M3mepenue abCcomoTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MacChI
napoB B nomeuieHun". zmepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

Ou3nyecKkuil MPakTUKyM 0 TeMe
"HaG:roienre npeBpalieHus: SHEpruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3iydeHus ceeroanoaa’ wiu "M3ydenue
MPOTEKaHUs TOKa B LEMH, COAEpKaIIeH
koHneHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB (HATIPSIKEHUS )
MIPU TIOCJIEIOBATEILHOM COEAMHEHU N
KOHJIEHCAaTOpOB"

159

@u3NYeCKUil NPAKTUKYM IO TEME
"HccnenqoBanye CMENIAaHHOTO COEIUHEHUS
pesucropoB” nin "M3MepeHue yaeapHoro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HaIPsDKEHUS JUIs JaMIIbl
HaKaJMBaHUsA"




160

161

162

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmronenue anexTpoiusa" uim
"M3mepenue 3apsiia 0JIHOBAJIEHTHOTO
noHa" wiu "Mccnenosanue 3aBUCUMOCTHU
CONPOTHUBIICHUS] TEPMOPE3UCTOPA OT
temneparypbl" win "CHATUE BOJIBT-
aMIIEpPHOI XapaKTEepUCTUKU auoaa"

PesepBHrlit ypok. O60011eH1E 1
CUCTEeMaTH3allusl 3HaHUH 110 TeMe
"Kunemaruka"

PesepBHeIil ypok. O000IICHHE 1

cHCTEMAaTH3aIis 3HaHUH 10 TEME
"Ilunamuka'"u "CrtaTtuka TBep10ro Tea"

163

164

165

166

Hrorosast KOHTpOJIbHASA paboTa

PesepBHrlIit ypok. O60011IeHNE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEME
"3aKOHBI COXpaHEHUS B MEXAHUKE"

PesepBHrlIit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

PeseprubIil ypok. O60061eHIE 1

CHUCTEMATHU3AaIH 3HAHUH 10 TEME
"TepmoanHamuka. TeniaoBble MalIUHbI"

167

PesepBubIil ypok. O6001eHIE 1
cUCTeMaTH3alusl 3HaHUM 10 TeMe
"ArperaTHple COCTOSIHUSI BEIIECTBA.
da30BbIe NEPEXOBI"




PesepBHelil ypok. O000IICHHE 1
168 CHUCTEMATH3AalNA 3HAHUH I10 TEME
"Dnektpuueckoe nosie"

PesepBHelit ypok. O000IICHHE 1
169 CUCTEeMAaTH3aIMsI 3HAaHHUH 110 TeMe
"IIoCTOSIHHBIN 31EKTPUUECKUIN TOK"

PesepBHbIil ypok. O60011eHIE 1
170 cucTeMaTu3alus 3Hanui no teme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

11

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
B3anmMoeiicTBHE MTOCTOSIHHBIX MAarHUTOB Bu6nmorexa [IOK
1 Y IPOBOJTHUKOB C TOKOM. MarHuTHOE 1 https://m.edsoo.ru/7f4
nosie. ['unoreza Amriepa 1c97c
Bekrop maruutHOM nHAyKUuu. [TpuHiun bu6nmmoreka [IOK
2 CYIEpPITO3UIIMHA MAarHUTHBIX ToJIeH. JInHuM 1 https://m.edsoo.ru/7f4
MarHUTHOW MHIYKIIUH 1c97c
MarsuTHOE 10J1€ IPOBOTHUKA C TOKOM. Bubmorexa HOK
3 0 5 1 https://m.edsoo.ru/7f4
MBIT DpcTena
pered 1c97c
bu6nuoreka [IOK
4 Cuna Amnepa, e€ HarpaBlIeHHE H MOJTYJTb 1 https://m.edsoo.ru/7f4
1c97c
5 Bxonnoit konTpons.Pemenne 3agau 1 1
[Ipumenenue 3akoHa Ammepa. bubmorexa LIOK
6 3 5 1 https://m.edsoo.ru/7f4
JIEKTPOU3MEPUTENbHBIE TPUOOPHI 1097¢
Cua Jlopeniia, e€ HanpaBJICHUE U bu6nuoreka [IOK
7 MOJTyJIb. JIBHKEHHUE 3apsKEHHOM YaCTHIIBI 1 https://m.edsoo.ru/7f4
B OJHOPOJHOM MarHUTHOM TIOJIE 1c97c
8 Pemenne 3amau 1
bu6mmoreka [IOK
9 P JI 1
abora cuet Jloperiia https://m.edsoo.ru/7f4
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1c97c

10 Pemenue 3amau
MarsuTHoOE 110JI€ B BEIIECTBE. bubinorexa [IOK
11 https://m.edsoo.ru/7f4
deppoMarHeTHKH, rMapa- U TuaMarHeTUKH
1c97c
OcHOBHBIE CBOMCTBA (heppPOMArHETUKOB. bubinorexa [IOK
12 0 o https://m.edsoo.ru/7f4
nMeHenue heppoMarHeTHKOB
P pp 1c97c
13 Permenue 3agaud mo reMme "MarautHoe
noie"
14 Pemenue 3amau nmo teme "Marautraoe
mosie"
SIBneHre AMeKTPOMArHUTHOM MHIYKITUU. bubmnorexa OK
15 . https://m.edsoo.ru/7f4
[ToTok BekTOpa MarHUTHON MHIYKIIHH
1c97c
bu6nuoreka [IOK
16 O/1C uHAYKIHN https://m.edsoo.ru/7f4
1c97c
3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuorexa LIOK
17 Danane https://m.edsoo.ru/7f4
S
past 1c97c
BuxpeBoe anexrpudeckoe mose. Toku bubmuorexa LOK
18 Dvio https://m.edsoo.ru/7f4
YK 1c97c
Bbu6nuoreka [IOK
19 aiCOI/IHJIyI;HI/II/I B JIBIDKYILAXCA httDSZ// m.edsoo.ru/7f4
IPOBOJHUKAX
pOBOL 1c97c
20 Pemenue 3amau
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Bu6nmuoreka [JOK

21 [TpaBuio Jlenna https://m.edsoo.ru/7f4
1c97c
NunyktuBHOCTH. Karymika Eubmorexa HOK
22 https://m.edsoo.ru/7f4
WHIYKTUBHOCTH B IIETIA MTOCTOSTHHOTO TOKA
1c97c
Bu6nuoreka [JOK
bl )
23 BICHHE CaMOMHIYKIH. DJIC https://m.edsoo.ru/7f4
CaMOUHTYKITUU 1c97¢
DHeprus MarHUTHOTO TOJISl KaTyIIKH C bubinorexa HOK
24 https://m.edsoo.ru/7f4
TOKOM. DJIEKTPOMArHMTHOE T10JIe
1c97c
25 Pemenue 3amay
26 O00011IeHME ¥ CUCTEMATU3AaIMs 3HAHUM 110
Teme "DnekTpoarnHamMuKa"
97 KonTponbhas pabota mo Teme
"OnexTpoauHamuka'
buo OK
28 KoneobarensHas cucrema. CBOOOIHEIE htljtlpgll/;(r:zl;ici.ru 174
Kosnebanus. 'apMoHndeckue KoneOaHus
1c97c
Kunematnueckoe 1 fuHaMu4ecKoe bubmorexa [JOK
29 g 5 https://m.eds00.ru/7f4
OIMMCAaHUE KOJIEOATENBHBIX ABHKEHUN
1c97c
DHepreTuyeckoe onucanue. BeiBo
TUHAMHYECKOTr'0 OITMCAHUS bu6mmorekxa [IOK
30 rapMOHUYECKUX KOJeOaHH U3 UX https://m.edsoo.ru/7f4

OHEPIreTUYCCKOI0 1 KNHEMATHUYCCKOI'O
OITMCaHuA

1c97c
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bubmuorexa [JOK

31 Amiuntyna u ¢dasa Konebanui https://m.edsoo.ru/7f4
1c97c
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA bubmmoreka [JOK
32 MaTeMaTHYeCKOro MasiTHuKa. [lepron https://m.edsoo.ru/7f4
CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO 1c97c
MasiTHUKa
3aryxaroue Kosuebanus. BolHyX1eHHbIE bubnmorexa LIOK
33 https://m.edsoo.ru/7f4
Kosiebanus. Pezonanc
1c97c
bubmuorexa [JOK
34 ABTOKOICOaHHS https://m.edsoo.ru/7f4
1c97c
35 Pemenue 3amau
VYpok-koHpepenius "MexaHnuueckue
36 KOJICOAHNUSI B MY3bIKAJIbHBIX
MHCTpyMeEHTax"
37 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHnndeckue Konebanus"
DNEeKTPOMarHUTHBIE KOIeOaHMUs. Bubmiorexa LIOK
38 KoneGaTe sHbiit KOHTYp https://m.edsoo.ru/7f4
1c97c
®opmyna Tomcona. CBsI3b aMILIUTYAbI bubnmoreka [JOK
39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI https://m.edsoo.ru/7f4
TOKa B KOJIeOATeTbHOM KOHTYpe 1c97c
40 3aK0oH COXpaHEHUs YHEPTUU B UJI€ATTLHOM bubnuotexa [JOK

K0J1e0aTeIbHOM KOHTYpE

https://m.edsoo.ru/7f4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

1c97c

3aTyxa}omI/Ie SJICKTPOMArHuTHBLIC

bu6mmoreka [IOK

41 KosieOaHus. BeinyKIeHHbIC https://m.edsoo.ru/7f4
AIIEKTPOMArHUTHBIC KOJICOaHUs 1c97c
ITepemennsiit Tok. Peaucrop u bubmmorexa LIOK
42 https://m.edsoo.ru/7f4
KOHJICHCATOP B IIEIHU MIEPEMEHHOI0 TOKa
1c97c
Katymika HHIYKTHBHOCTH B LIETTH Bubmmorexa LIOK
43 https://m.edsoo.ru/7f4
IIEPEMEHHOT0 TOKa
1c97c
3akon OMa 1J1st SIEKTPUUYECKOM 1enn bubnmorexa LIOK
44 https://m.edsoo.ru/7f4
MIEPEMEHHOTO TOKa
1c97c
MoIHOCTb IEPEMEHHOTO TOKA. bubnnorexa [HJOK
45 AMIUTATYTHOE M JICHCTBYIOIIEE 3HAUCHHE https://m.edsoo.ru/7f4
CHWJIBI TOKA Y HATIPSDKEHUS 1c97¢c
bu6mmoreka [JOK
46 Pe3oHaHC B 251eKTpUYECKOH 11eTTH https://m.edsoo.ru/7f4
1c97c
47 Pemenue 3amau
Wneanbublif TpancdopmaTop. bubnnorexka [JOK
48 [Tpou3BoACTBO, Mepeiada U MOTpedIeHHE https://m.edsoo.ru/7f4
JEKTPUYECKOI SHEpPTrun 1c97c
DKOJOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE
49 anekTpo3Hepruu. Kymprypa
WCTIOJTb30BaHUS DJIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HU
50 Pemenue 3amau
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o1

Pemenue 3amau

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110

52
TeMe "DIeKTPOMarHUTHbBIE KoJleOanwus "
MexaHndeckre BOJHEL. XapaKTePUCTUKHU bubmorexa HOK
53 $ AP p https://m.edsoo.ru/7f4
MEXAaHUYECKUX BOJIH
1c97c
bubmuorexa [JOK
54 CBo¥icTBa MEXaHUYECKHUX BOJIH https://m.edsoo.ru/7f4
1c97c
bu6mmoreka [IOK
55 3ByK. XapaKTepUCTHKH 3BYKa https://m.edsoo.ru/7f4
1c97c
Nudpa3syk u yaerpassyk. [llymoBoe bubmmorexa LIOK
56 PESEYK H YHRTPasEy N Y https://m.edsoo.ru/7f4
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
1c97c
57 Pemenue 3amau
DeKTpOMarHuTHEIE BONHEL. M3nyueHue bubmorexa [TOK
58 P ' i https://m.edsoo.ru/7f4
AJIEKTPOMATrHUTHBIX BOJTH
1c97c
DHeprus MEKTPOMArHUTHBIX BOJIH bubmorexa [TOK
59 E) P ) https://m.edsoo.ru/7f4
CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
1c97c
IIIxana >1€KTPOMarHUTHBIX BOJIH. bubnumoreka [IOK
60 [IpumeHeHue 1eKTpOMarHuTHBIX BOJIH B https://m.edsoo.ru/7f4
TEXHUKE U OBITY 1c97c
[IpuHIMIBI paTUOCBSI3U U TEJICBUACHHUS. bu6nmoreka [JOK
61 Paguonokarus. DNeKTpOMarHuTHOE https://m.edsoo.ru/7f4

3arpsA3HCHHUC Opr)KaIOH_Ieﬁ CpCablL

1c97c
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KontponpHast pabota o Teme

62 "Konebanus u BoHBI"
Caer. 3aKOH NMPSMOIUHEHHOTO bubmorexa LIOK
63 PACHPOCTpaNEHI CBETa https://m.edsoo.ru/7f4
1c97c
64 Peuienue 3a1a4 Ha NpUMEHEHHUE 3aKOHA
MPSAMOJIMHEHTHOTO PAaCpPOCTPAaHEHHS CBETA
Ortpaxenue cBera. [Lnockoe 3epkaio. bubmmorexa LIOK
65 Cibeputieckoe 3eprano https://m.edsoo.ru/7f4
1c97c
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN TTOKA3aTelhb bubnuorexa [JOK
66 npesnomienus. [TojgHoe BHyTpeHHEe https://m.edsoo.ru/7f4
oTpaxkeHue. [IpenenbHblil yromi noaHoro 1c97c
BHYTPEHHETO OTPAKEHUS
67 Pemenue 3a1au Ha mpuMEHEHNE 3aKOHOB
OTpa)KEHUS U MPETOMIICHHUS CBETA
Xon nydeit B mpusme. Jlucnepcus cBera. bubmorexa LIOK
68 . https://m.edsoo.ru/7f4
CrnoxHbIif cocTaB Oenoro cBera. L{pet
1c97c
JInn3sl. POKyCHOE pacCTOSIHUE U bubmmorexa IOK
69 https://m.edsoo.ru/7f4
ONTHYECKasi CUJjia JINH3BI 1c97¢
[TocTpoenrne n300pakeHNH B TNH3AX U UX bubmorexa LIOK
70 https://m.edsoo.ru/7f4
cucTteMax. YBEIMYECHHE JIMH3BI
1c97c
71 Pemenue 3aga4 Ha mocTpoeHUe

M300paKeHHH, MMOTYy4aeMbIX C IIOMOIIBIO
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JINH3

bu6mmoreka [IOK
72 I'na3 xak ontuveckas cucrema https://m.edsoo.ru/7f4
1c97c
73 Pemenue 3amau. [Ipenensr npuMeHMMOCTH
TE€OMETPUYCCKOM ONITUKU
bubmuorexa [JOK
74 CKOpOCTh CBETa U METOJIbI €€ U3MEPEHUS https://m.edsoo.ru/7f4
1c97c
bu6mmoreka [IOK
75 JNucriepcus cBeta https://m.edsoo.ru/7f4
1c97c
bubmuorexa [JOK
76 Hutepdepenius cBera https://m.edsoo.ru/7f4
1c97c
KorepeHnTHbIe UCTOYHUKU. Y CTIOBHS Bubmiorexa LIOK
77 https://m.edsoo.ru/7f4
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB
1c97c
78 [TonyronoBast kKoHTpoOIBHAS paboTa.
bu6mmoreka [IOK
79 [Ipumenenue naTephEpEHIINN https://m.edsoo.ru/7f4
1c97c
bu6nmoreka [JOK
80 Judpaxuus csera https://m.edsoo.ru/7f4
1c97c
N bubmuorexa [JOK
81 Judpakunonnas pemeérka. Y cioBue httos://m.edso0.ru/7f4

Ha6J'IIOI[CHI/I$I TJIaBHBIX MAKCUMYMOB

1c97c
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82

Pemenue 3amau

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bu6mmoreka [IOK

83 Momspusanus ceera https://m.edsoo.ru/7f4
1c97c
84 Pemenue 3amau
bubmuorexa [JOK
85 CBeTOBBIC SIBIICHHUS B IPUPO/IE https://m.edsoo.ru/7f4
1c97c
86 O06o001IeHNe U CUCTEMAaTH3aIisl 3HAHUH 110
teme "OnTuka"
87 KoHTpoinbHas pabota 1o teme «OnTuKa
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM bubnuorexa [JOK
88 MEXaHUKHU. 3aKOHBI 3JICKTPOTUHAMUKH U https://m.edsoo.ru/7f4
MPUHIIUIT OTHOCUTEILHOCTH 1c97c
IToctynatel cnenuaibHON TEOPUH bubmmorexa LOK
89 https://m.edsoo.ru/7f4
OTHOCHTEIIbHOCTH
1c97c
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[TpeoOpazoBanus Jlopenma. Ycnosue bubnmnoreka [JOK
90 npUIMHHOCTH. OTHOCHUTEIBHOCTh https://m.edsoo.ru/7f4
OJIHOBPEMEHHOCTH. 3aMeIJICHIE BpEMEHU 1c97c
U COKpAIICHHUE JTHHBI
DHeprus ¥ UMNYJIbC PEISITHBUCTCKOM bubmmorexa LIOK
91 https://m.edsoo.ru/7f4
YaCTHIIBI
1c97c
CBs13b MaccChl C DHEPTHEH U UMITYITHCOM bubmorexa LIOK
92 https://m.edsoo.ru/7f4

peH}ITI/IBI/ICTCKOﬁ YaCTHUIbI. BHCPFI/IH ITOKOA

1c97c
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bubmuorexa [JOK

93 PaBHOBECHOE TEIJIOBOC M3ITyUCHHE https://m.edsoo.ru/7f4
1c97c
bubmuorexa [JOK
94 3akoH cMmerenns Buna https://m.edsoo.ru/7f4
1c97c
bu6mmoreka [IOK
95 I'unore3a M. Ilnanka o kBanTax. ®OTOHBI https://m.edsoo.ru/7f4
1c97c
bubmuorexa [JOK
96 DHeprusi 1 UMITYJIbC POTOHA https://m.edsoo.ru/7f4
1c97c
bubmuorexa [JOK
97 g;ﬁ)fgiiﬁg;ﬁiA I'. Cronetoa. https://m.edsoo.ru/7f4
1c97c
YpaBHeHnue DUHIITEHA 17151 bubnuotexa [JOK
98 doroaddexra. "Kpacuas rpanumna" https://m.edsoo.ru/7f4
dororddekra 1c97c
bu6mmoreka [IOK
99 Jasnenne ceera. Onsrre I1. H. Jlebenena https://m.edsoo.ru/7f4
1c97c
bu6nmoreka [JOK
100 BomHOBBIE CBOIICTBA YaCTHIL https://m.edsoo.ru/7f4
1c97c
Bounsl e bpoiia. /[nuHa BoyHbI e bu6nmoreka [JOK
101 Bpoiins u pa3mepsl 00J1acTH JTOKATU3AMN https://m.edsoo.ru/7f4
JBIKYIICHCS 4aCTULIBI 1c97¢c
102 KopmyckynsgpHO-BOITHOBOH Ayalin3m bubnnorexka [HJOK
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https://m.edsoo.ru/7f4
1c97c

bubmuorexa [JOK

103 Judpaxiius 3JeKTPOHOB Ha KPUCTAJLIAX https://m.edsoo.ru/7f4
1c97c
Crnenuduka u3MepeHu B MUKPOMHUPE. bubmuorexa [JOK
104 COOTHOIICHUS HEONPEACIEHHOCTEH https://m.edsoo.ru/7f4
Ieiizenbepra 1c97c
105 Pemenne rpadguyeckux 3amau
106 Pemenue pacuéTHbIX 3a1a9
KonTponbhas pabota o Temam: "OCHOBBI
107 CTO", "KopnycKyJIsspHO-BOJIHOBOI
ayanu3m"
OMnBITHI IO UCCIIEJOBAHUIO CTPOEHUS bubnnorexa [HJOK
108 atoma. [TmanerapHas MojeIb» aTomMa https://m.edsoo.ru/7f4
Pesepdopna 1c97c
bu6mmoreka [IOK
109 [Mocrynatet bopa https://m.edsoo.ru/7f4
1c97c
Bunei ciektpoB. CiekTp ypoBHEH Bubmiorexa LIOK
110 JHEpIIH ATOMA BOZOPOTA https://m.edsoo.ru/7f4
1c97c
CroHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE Bubmiorexa LIOK
111 https://m.edsoo.ru/7f4
cBeTa 1c97¢c
bu6nmoreka [JOK
112 Jlazep https://m.edsoo.ru/7f4

1c97c
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Hyxnonnas monens sinpa ['eiizenOepra-

bubmuorexa [JOK

113 MBaHeHKO. 3aps1 ¥ MACCOBOE YKCIIO Spa. https://m.edsoo.ru/7f4

H3otomnel. PagnoakTHBHOCTE 1c97¢c

3aKoH paJlOaKTHBHOIO paclaja.

CBoﬁcha I/IOHI/ISI/IPYIOH_[I;FO W3IIy4CHHUS. bubmorexa LIOK
114 https://m.edsoo.ru/7f4

Biustnue paginoakTUBHOCTH Ha KUBbIE 1c97¢

opranusmsl. Jlozumerpus -

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

Snepusie cuibl. JledekT Macchl sapa.

ﬂneiHHe peaKuHIjI.q})InepHHe peaKIT)opI,I. bubmmorexa LOK
115 https://m.edsoo.ru/7f4

[IpobiemMs! yripaBisieMoro T€pMOSIIEPHOTO 1c97¢

CHHTE3a. DKOJOTHYECKHE aCIICKThI -

Pa3BUTHUS SAECPHON SHEPTETUKHU

Mertoabl perucTpalyy U UCCIeI0BaHMS

3JIEMEHTAPHBIX YACTHII.

CDyHJlaMegTaJ'II)HBIe B;IaPIMOILCfICTBHSI. bubnuorexa LIOK
116 https://m.edsoo.ru/7f4

baproHbl, ME30HBI U JIENTOHBI. 1c97¢

[IpeacraBnenne o CTaHAapTHON MOJIENH. =

KBapk-Tir00HHAst MOJIENb aIpOHOB

®dusuka 3a"npezlenaMH CTaHJl?pTHOI/I BuGmorexa LIOK
117 Mozenu. TéMHas marepus U TeI\iI’HaSI https:/m.edsoo.ru/7f4

sHeprus. EnuHCTBO pu3nudeckoi KapTHHBI

1c97c

Mupa

DTamnbl pa3BUTHS aCTPOHOMHU. 3HAUEHUE bubmmorexa LTOK
118 ACTPOHOMHII https://m.edsoo.ru/7f4

1c97c

[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJIs bubnnorexka [HJOK

119 00BSICHEHUS PUPOJIBI KOCMHUYECKUX https://m.edsoo.ru/7f4

00BeKTOB. METOIbI aCTPOHOMHYECKHUX

1c97c
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HUCCIIENOBAHUI

COBpeMeHHble OIITHUYCCKUEC TCIICCKOIIBI,

bu6mmoreka [IOK

120 paznoTeIeCcKOIbl, BHEaTMOC(hepHast https://m.edsoo.ru/7f4
aCTPOHOMHUS 1c97c
Bun 3Bé3nHor0 HeOa. Co3Be3us, IpKue bubmmorexa LIOK
121 . ’ https://m.edsoo.ru/7f4
3BE3/1bI, IUTAHETHI, UX BUIUMOE JIBUKCHUE
1c97c
Comnneunast cuctema. Comaite. CotHeuHas bu6nmoreka [IOK
122 aKTUBHOCTh. McTounuk sHeprun CosiHIa U https://m.edsoo.ru/7f4
3BE3 N 1c97c
3BE3/1bI, ©X OCHOBHBIC XapPAKTEPUCTUKH. bubnuorexa [JOK
123 Jlnarpamma "CHeKTpaIbHBINA KIace — https://m.edsoo.ru/7f4
CBETUMOCTB" 1c97c
bu6mmoreka [IOK
124 3Be3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH https://m.edsoo.ru/7f4
1c97c
BuyTtpenHee cTpoeHue 3BE3.
CozgzMeHHHe Epe,HCTaBJ'IeIfI/ISI 0 Bubmiorexa LIOK
125 https://m.edsoo.ru/7f4
npf)ncxomz[eﬁun u BBOJ'IEOIII/II/I Connna u 1c97¢
3BE3/1. DTarbl KU3HU 3BE3]T
Mieynsiii [1yre — Hama I'anakTuka. bubnuoreka [IOK
126 Tumnb! ranakTuk. YEpHbIE ABIPHI B AApax https://m.edsoo.ru/7f4
TaJIaKTUK 1c97c
Bcenennas. Paciuvpenue BeeneHHoM. bubnumoreka [IOK
127 3akoH Xab6ma. Teopus bonbuioro B3phsiBa. https://m.edsoo.ru/7f4
PenukToBO€ H3yUeHHE 1c97c
128 MacmrabHas ctpykTypa Beenennoii. bubnnorexka [JOK

Meraranaktuka

https://m.edsoo.ru/7f4
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1c97c

129

130

Hepeménnbie mpoOieMbl aCTPOHOMUU

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBanue MAarHATHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB'" MJIM
"UccnenoBaHue CBOMCTB
deppomarneTukoB" win "MccinenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1c97c

131

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue cunbl AMriepa" uiu
"N3y4yeHne 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHOM MHYKIIMM Ha OCHOBE
u3MepeHus cuiibl Amrepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HUccnenoBanue sBICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" UK
"Onpenenenyre HHAYKIIMY BUXPEBOTO
MarHuTHOTO MO

133

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue ABI€HUS CAMOUHIYKIHM"
i "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepenue neproa CBOOOTHBIX
KoJie0aHUM HUTSIHOTO U MPYKUHHOTO
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MAasiTHUKOB"

135

136

137

138

DuU3nYeCKui MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHne FSHEPTUU B IPYKUHHOM
MasiTHUKE"

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro ToKa 4epe3
MOCIIEI0BATEIbHO COSTUHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ win
"UccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIENH [IEPEMEHHOI0 TOKa"

dusnueckuil NpakKTUKYM 10 TeMe
"N3yueHne napameTpoB 3BYKOBOM BOJIHBI"

dusnueckuil NpakKTUKyM 10 TEMe
"HM3mepenue nokazaTess NpeoMIeHHs
crexya" win "[lonyuenue n3o0paxeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

139

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BEIleCTBa (Ha MpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHUS pacCEUBAIOIINX
auH3"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue nudpakuuu,
UHTEepEPEHIINH U MOJIIpU3alMU cBeTa"

141

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"OnpeneneHre UMIyJIbCa U SHEPTUn
PENATUBUCTCKUX YacTuUll (110
dororpadusam TpekoB 3apsKEHHBIX




YacCTHUIl B MArHUTHOM T10J1e)"

142

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue noctosHHoM 1lnanka Ha
OCHOBe ncciieoBanus Gororpexra” wmm
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA
Yyepe3 CBETOAMO/] OT HarpsiKeHus"

143

144

145

146

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctostHHOM Punbepra”

Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnenoBanue paanoakTUBHOTO (oHa ¢
WCIIOJIb30BaHUEM JIO3UMETpa' Uin
"N3yuenune moriomeHus 6eTa-4yacTuil
amroMuHueM"

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€3qH0T0 HEOA
HEBOOPYKEHHBIM I'J1a30M C
MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MMOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IMs
CeBepHOro noaymapus u sipkue 3BE3b1"
win "Habmonenus B reneckomn JIyHsI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOIUICHHI"

O0001IcHNE U CHCTEMATH3alKs 3HAHUI.

Posb ¢pu3uky 1 acTpoOHOMUH B
HKOHOMUYECKOM, TEXHOIOTMUECKOH,




COLIMAJILHOM U 3TUYECKOH chepax
JeSATeIBHOCTH YeJIOBEKa

147

148

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb 1 MecTo pU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O0001eHrEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb dusnueckoii Teopun B
(hOpMUPOBAHHUH TIPEIICTABICHHIA O
(du3nUecKoil KapTHHE MHpa, MECTO
(U3HYECKON KapTUHBI MUpPa B OOIIEM PSITY
COBPEMEHHBIX €CTCCTBCHHO-HAYIHBIX
MPEJICTABICHUN O IPUPOJIE

149

150

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "Kunemaruka"

O000111eHrE U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "/Ilunamuka"

152

153

0O00011eHNe U cCUCTEMATU3ALNS 3HAHUH 110
teme "Cratuka TBEpAOro Tena'
O06o01IeHne U cucTeMaTu3alys 3HaHU| o
TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKE"

154

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "OCHOBBI MOJIEKYIISIPHO-
KMHETH4YeCKOU Teopun"

155

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "Tepmonunamuka. TermmoBbie
MaIIuHe!"




156

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"

157

158

159

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe "DnekTpuyeckoe nose"

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "TloCTOSIHHBIN AIeKTPUUECKUA TOK"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "Toku B pa3inuHbIX cpegax”

160

161

162

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "MaruutHoe noJe"

PesepBusiit ypok. O60011eHNE U
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHslit ypok. O600111eHNE U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME
"Mexanndeckue Konedanusg"

163

Peseprubiit ypok. O60011eHIE U
cucremMaru3anus 3HAHUH 110 TEME

"DNeKTPOMarHUTHBIE KOJIeOaHHs'

164

PesepsHblit ypok. O60011eHNE U
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"MexaHn4eCcKHe U IIEKTPOMATHUTHBIE
BOJIHBI"

165

166

Peseprubrit ypok. O6001eHIE 1
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"OnTuka"

PesepBHelit ypok. O6001ICHHE U




CHUCTEMATH3aIMs 3HAHUH 110 TEME
"OcHoBrsl CTO"

PesepBHeiit ypok. O600ICHHE U

167 cHUcTeMaTU3alus 3HaHUHN 110 TEME 1
"KopmyckyisipHO-BOJIHOBOM Ayasin3m"
168 HroroBast koHTpoIbHAs paboTa 1
PesepBHelil ypok. O600IICHHE 1
169 cucTeMaru3anus 3Hadguil 1o reme "Pusuka 1
ATOMHOTO Spa ¥ 3JIEMEHTAPHBIX YacTulr”
PesepBHeIit ypok. O000IICHHE 1
170 CHCTEeMaTU3alus 3HAHUHN 110 TEME 1
"JneMeHTs! acTpodu3uku”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME










