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HHOACHUTEJBHASA 3AIINCKA

[lporpamma mo ¢usuke Ha YypoBHE cpenHero oOmero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE TMOJOXKEHUH M TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS
OCHOBHOI 00pa3zoBaTenbHOI mporpaMmsbl, ipeacTaBiieHHbIX B DI'OC COO, a takxe
c yu€roMm (enepanbHOil paboueil mnporpamMmbl BocmuTaHus U KoHuenuu
npernoaBanus yueOHoro npenmera «Du3nkay B 00pa3oBaTEIbHBIX OpTraHH3AIHIX
Poccuiickoii @enepanuu, peaqnu3yonux OCHOBHbIE 00pa3oBaTeIbHbIE TPOTPAMMBI.

[Iporpamma 1o gu3uke onpeaensier 00sA3aTebHOE IPEIMETHOE COJIEpKaHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO IIOCIIEIOBATEIBHOCTh U3YyUEHUs TEM U Pa3/eiioB
y4eOHOro MpeAMeTa C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM  y4ye0HOro TIpoliecca, BO3pPaCTHBIX OCOOEHHOCTEW  00y4arol[uXcs.
[TporpaMMa 1o ¢usuke Ha€T MpencTaBiICHHE O LEIsAX, COAEpKaHUM, OOuIei
CTpaTeruu 00y4YEeHUs, BOCIUTAHUS U Pa3BUTHUS 00YUYaOIIHUXCS CPEACTBAMU Y4EOHOTO
npeaMera «Pu3nka» Ha yriayOJaEéHHOM ypOBHE.

N3ydyenne kypca (GU3MKH YIUIyOJEHHOTO YPOBHSI IMO3BOJSET pPEaTU30BaTh
3aJau Mpo(ecCHOHATbHON OpHUEHTAlMH, HAMPABJIEHO Ha CO3/J1aHUE YCIOBHM IS
IPOSIBIICHHUS] CBOMX HMHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXKIIbIM
oOy4arolmumMcsi, KOTOpblE HEOOXOAMMBI [UIsl MPOJOJDKEHHs oOpa3oBaHHs B
opraHu3alusx MnpopecCuoHaNbHOr0 O00pa3oBaHMs MO pa3du4YHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBHOCTSIM.

B mporpamme mo ¢usnke onpeneistoTcs INIaHUPyeMbIe pe3yIbTaThl OCBOSHUS
Kypca (u3ukun Ha ypOBHE CpemaHero ooOmero oOpa3oBaHMs: JUYHOCTHBIC,
MeTanpeIMeTHBIE, peIMETHbIC (Ha yIIIyOIEHHOM YpOBHE).
HayuHoMeTononornyeckoi OCHOBOM Uisl pa3paboTKu TpeOOBaHUN K JTUYHOCTHBIM,
METaNpeAMETHBIM ¢ TPEIMETHBIM pe3yJibTaTaM OOYYaroIIuXCsl, OCBOUBIINX
nporpaMmmy 1o (pu3uke Ha ypoBHE CpeHEro o0Iero oopa3oBaHus Ha YIiIyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:
IUTAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3HKHU Ha YIITyOIEHHOM

YpOBHE, B TOM YHCJI€ PEAMETHBIC PE3YyIbTaThI IO TOaM 00YUICHHUS; COACPKaHNE
ydeOHoro npeamera «Pu3nkay 1mno rojgaM o0ydeHusl.

[IporpaMMa 1o (u3HKEe HMEET NPUMEPHBIA XapakTep M MOXET ObITh
UCTIOJIb30BaHA YYUTEISIMH (DU3UKH JUISL COCTABJICHUS! CBOUX pabOuuX Mporpamm.



[IporpamMMa o gu3uke HEe CKOBBIBAET TBOPUYECKYIO MHULIMATUBY YUHUTENEH U
NPENOCTaBIsICT BO3MOXKHOCTU IS peaid3allii  Pa3IMYHbIX METOJUYECKUX
MOJXO/JOB K TMpPEnojaBaHui0 (PU3UKU Ha YriayOJIEHHOM YpOBHE IMPHU YCIOBHH
COXpaHeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®du3rkKa Kak Hayka 0 Han0oJiee 00X 3aKOHAX MPUPO/IbL, BBICTYIAs B KAYECTBE
y4eOHOTO TpeaMeTa B IIKOJIE, BHOCUT CYIIICCTBEHHBIN BKJIaJl B CHCTEMY 3HAHUN 00
okpyxarorieM wmupe. IIKomapHBI Kypc (QU3HMKHM — CHCTEMOOOpa3yIOIMMM I
€CTECTBEHHO-HAYYHBIX YICOHBIX MPEAMETOB, TOCKOIBKY (DH3NIECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB W SIBJICHUW, M3y4aeMbIX XUMHEH, Ouojorueit, gpuznueckoi
reorpadueit u actpoHoMuei. Mcroap30BaHuEe U AKTUBHOE MTPUMEHEHUE (PHU3UUECKUX
3HaHUW OMNpPEJEIUIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUN B
chepe PIHEPTEeTHKU, TPAHCIIOPTA, OCBOSHUS KOCMOCA, ITOJTYyYEeHHS HOBBIX MaTepHaIOB
C 3aJlaHHBIMU CBOMCTBaMH. l3ydeHue (QuU3MKM BHOCUT OCHOBHOW BKJIaJl B
dbopMUpOBaHHE E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromerocs, B
dbopMupoBaHUE YMEHUM MPUMEHATh HAyUYHBIA METOJ] MO3HAHUS IMPHU BBHINOJIHECHUU
UMM YIEOHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca (U3UKH Ha YpOBHE CpPeIHEro o0IIero o0pa3oBaHus MOJOKEH
psa uaeH, KOTOpble MOXHO pacCMAaTPUBATh KaK MPUHIIMIIBI €70 MTOCTPOCHHUSL.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COJEPXKUT MaTepHall U3 BCEX Pa3/AeNoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cooTBETCTBUM C HEWl MaTepuanl Kypca (U3UKA
o0beMHEH BOKpPYTr (QU3MUECKHMX Teopuil. Bemymmm B Kypce SBISETCS
dbopMHpoBaHUE TPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
moJe.

Hoea cymanumapuzayuu. EE peanuzanus TpeanosaraeT HCMOJIb30BaHUE
T'YMaHUTAPHOTO TOTeHIMada (U3MYECKOW HAyKH, OCMBICIICHUE CBS3U Pa3BUTHS
(bU3UKH ¢ pa3BUTHEM OOIIECTBA, @ TAKXKE C MEPOBO33PECHUCCKUMH, HPABCTBEHHBIMHU
1 DKOJIOTHYECCKUMH MPOOIEMaMHU.

Hoen npuknaonou nanpasnennocmu. Kypc ¢uszuku yriayOiaEHHOTO ypOBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX
IIPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. Ilpu 3TOM paccmarpuBaroTCs Ha
YpOBHE OOIIMX MPEICTaBICHUA M COBPEMEHHbIE TEXHUYECKHE YCTpPOICTBa, U
TEXHOJIOTUU.

Hoen 3Kkonocuzayuu peanusyercss IOCPEICTBOM BBEICHUS 3JEMEHTOB
CoJiep KaHusl, MOCBSIIEHHBIX KOJIOTMUYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPhIE
CBS3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXe OOCYXIEHUS MpoOIemM
PalMOHANBHOTO MPUPOJIOTIOIB30BAHUS U SKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue copepx)aHusi MPorpaMMbl 0 (PU3KKE JTOHKHO OBITh TIOCTPOCHO HA
NPUHIIATIAX CUCTEMHO-JEATEIIbHOCTHOTO moaxoaa. s ¢pu3uku peanmusanus 3TUX



NPUHLIUAIIOB 0a3UpyeTCsl Ha MCIOIb30BAHUHM CaMOCTOSTEIBHOIO SKCIIEPUMEHTa KaK
MOCTOSIHHO JecTBytomero ¢akropa yuyeOHoro mporecca. i yrimy6néHHoro
YPOBHSI — OTO CHCTEMa CaMOCTOATENBHOTO YYEHHUYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIOMIETO (POHTATbHBIE YUYCHUYECKHE OMNBITHI TpPU H3YYEHHH HOBOTO
MaTtepuaa, JlabopaTopHble paboThl U pabOThl MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
7Ba criocoda peanu3anui GU3NYECKOro MpakTUKyMma. B mepBoM ciyyae mpakTHKyM
npoBoauTcs 60 B koHIe 10 m 11 kmaccoB, nubOO TOCHE MEPBOTO M BTOPOTO
MOJIYTOJUN B Ka)JIOM M3 ATHX KiaccoB. BTopoil cnoco6 — 3To uHTErpamnus pador
IPaKTUKyMa B CHCTEMY JabOpaTOpHBIX pabOT, KOTOPHIE MPOBOIATCS B IMPOIECCE
u3ydeHus: paszena (temsl). Ilpu stom mox paboramu MpakTUKymMa MOHUMAETCS
CaMOCTOSITENIFHOE ~ HMCCIIEIOBAaHUE, KOTOPOE TMPOBOAUTCS TO  PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme mno (Qu3nKe CcUCTEMA YYEHHYECKOrO0 3KCIEPUMEHTA,
7ab0paTOpHBIX pabOT W NPAKTUKyMa MPEACTAaBICHA €IUWHBIM MepedyHeM. Buioop
TEMaTUKH IS 3THX BUJOB YYEHHUUYECKUX IMPAKTHUECKUX PabOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTENbHOIO Mpolecca UCXOAs U3 0COOCHHOCTEN MOYypOYHOTO
IUTAHUPOBAHMUST M OCHaIleHUs kaOuHeTa ¢usuku. [lpu sTOM obOecmneunBaeTcs
OBJIaJICHUE OOYyYarOUMMUCA YMEHUSMH [POBOJUTH MPSAMbIE M KOCBEHHBIE
U3MEpPEHHUsI, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH M TTOCTAHOBKY
OMBITOB TIO MPOBEPKE MPEMT0KEHHBIX THIIOTES.

Bonbiioe BHUMaHue yAensieTcsl PEIICHUI0 PacYETHBIX U KaYE€CTBEHHBIX 3a71ad.
[Tpu 3TOM 17151 pacUETHBIX 3a/1a4 MPUOPHUTETOM SBIISTFOTCS 3a7a9H C SIBHO 3aJaHHON U
HESBHO 3aJJaHHOW (DU3MYECKON MOEINbIO, MO3BOJSIONINE MPUMEHSITh W3yUYEHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasleiia Kypca, TaK W HWHTETPHUPYS
pUMEHEHUE 3HAHUH U3 pa3HBIX pa3enoB. /[ kauecTBEHHBIX 3a/1a4 MMPUOPUTETOM
SBJISFOTCS 33/IaHKs HAa 00 bSICHEHUE/TIPeICKa3aHne MPOTEKAHUS (PU3UIECKUX SIBIICHUN
U TIPOIIECCOB B OKPYKAIOIIEH KU3HU, TPEOYIOIIUe BbIOOpa (PU3MUECKON MOACIIH JJIs
CUTYaIINH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu GI'OC COO k MarepruanbHO-TEXHUYECKOMY
obecrieueHnto0 yueOHOTO mporecca Kype GU3uKu yriayOaEéHHOTO YPOBHS Ha YPOBHE
cpenHero obmiero oOpa3oBaHMs MODKEH M3ydaTbCsd B YCIOBUAX MPEAMETHOIO
kabuHeTa. B kabuHeTe QU3MKH JOJDKHO OBITh HEOOXOJMMOE J1abopaTopHOE
000pyIOBaHUE /7Sl BHIMIOTHEHUS YKAa3aHHBIX B MPOTPAMMeE MO PU3NKE YICHUIECKUX
OTIBITOB, JJAOOPATOPHBIX PabOT U PadOT MPAKTUKYMa, a TAKXKE JTEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JlemoHcTpanoHHOe  00OpyaoBaHue (OpPMUPYETCS B COOTBETCTBHH C
NPUHIUIIOM MHUHUMAIIBHOW JIOCTATOYHOCTH H  OOECIIeYMBAET IOCTAHOBKY
IIEPEUUCIICHHBIX B TporpaMMe N0 (H3HKE KIFOUEBBIX JIEMOHCTpAIMU JUIs
UCCIIC/IOBAHMSI ~ M3YYaeMbIX  SIBICHHA W  MPOLECCOB, OMIMPHYECKUX |
(GyHIaMEHTANBHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMECHEHHIA.



JlaGopatopHoe o0O0OpynOBaHUE MJIsi YUYEHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUIE TEMAaTHUYECKUX KOMIUIEKTOB M 00O€CIEeYMBAETCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JIByX oOydatoumuxcs. TemMaTHYecKhe KOMIUIEKTHI
1abopaTopHOTO 00OPYIOBAaHUS OJDKHBI OBITh TOCTPOSHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U HHU(PPOBBIX MPUOOPOB, a TaKXKE KOMITBIOTEPHBIX
WU3MEPUTETHLHBIX CUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMHM LIETISIMA U3Y4YeHHUS] (PU3UKU B 00IIEeM 0OOpa30BaHUM SBIISIFOTCS:
dbopMHupoBaHUE WHTEpPECAa U CTPEMJICHHS OOYJalONUXCs K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH; pa3BUTHE
MPECTaBICHUN O HAyYHOM METO/E T03HaHU U (POPMUPOBAHUE

HCCICAOBATCIIBCKOI'O OTHOIOCHHUA K OKPYXarlOIIUM SABJICHUSAM, q)OpMI/IPOBaHI/Ie
HAayYHOI'O MUPOBO33PCHHUS KaK pC3yJibTaTa N3YyYCHUS OCHOB

CTpOEHHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH; POpMUpPOBAHUE YMEHUIN
OOBSICHSIT SIBJICHUS C UCIIOJIb30BaHUEM (PU3UUECKUX

3HAHWM ¥ HAYYHBIX JIOKA3aTeNbCTB; (DOPMUPOBAHKE MPEICTABICHUN O PO HUBHKU
JUISL Pa3BUTHS JPYTUX

CCTCCTBCHHBIX HAYK, TCXHHUKH U TGXHOHOFHﬁ;

pa3BUTHE MPEACTaBICHUI 0 BO3MOXKHBIX chepax Oymyiieit mpodeccuoHanbHON
NeATETLHOCTH, CBS3aHHBIX C (PM3MKOMW, TOATOTOBKA K JajdbHEHIIEMy OOYYCHHUIO B
HTOM HAIpaBIICHUU.

JlocTikeHne 3TUX 1iesed 00ecreunBaeTcs PelIeHUeM CIEeAYIOIUX 33a7ad B
npouecce M3ydeHHs Kypca (pU3MKKM Ha ypOBHE CpelHero obiiero oOpa3oBaHUS:
NpUOOpPETEeHNE CHUCTEMBbl 3HAHUKW 00 OOHmMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSX, BKIFOUAs MEXAHUKY, MOJICKYJISIPHYIO (PU3UKY, STIEKTPOIMHAMUKY,
KBaHTOBYIO (DPMBHKY M DJIEMEHTHI acTpohu3uKu; GOpMUPOBAHNE YMEHUN TPUMEHSIThH
TEOpPETUUYECKUE 3HAHUS JJIsI O0OBICHEHUS] (PU3WYECKUX SIBJICHUU B MPUPOAC W IS
MPUHATUS TTPAKTUYECKUX PEIICHWA B TOBCEAHEBHOM >KM3HHU; OCBOCHUE CIOCOOOB
pelleHUs] Pa3IMYHbIX 3a7a4 C SBHO 3aJlaHHOW (DU3MYECKOM MOJeblo, 3ajaad,
MO/IPa3yMEBAIOIINX CAMOCTOSITEIPHOE CO3aHNe (PU3NYECKON MOJIeTH, aICKBATHON
YCJIOBUSIM 33/laud, B TOM YHUCJE 3a7a4 WHXKEHEPHOrO XapakTepa; MOHUMaHHE
(bU3UYECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUYECKUX

YCTPOMCTB M TEXHOJOTHUYECKUX IMPOLECCOB, UX BIUSIHUSA HA OKPYXKAIOIIYIO CpEay;
OBJAJICHUE METOJAMU  CaMOCTOATEBHOIO IUJIAHUPOBAHUS W MPOBEACHUS
GU3MYEeCKUX  OKCIEPUMEHTOB, aHalu3a W HWHTEPOpeTaluu  HWHPOPMAIIUH,
ONpENIENICHNUS] JTOCTOBEPHOCTH IOJYYEHHOTO PE3YNbTaTa; CO3JAHUE YCIOBHM IJIA
Pa3BUTHUSI YMEHUU MMPOECKTHO-UCCIEA0BATEIbCKOM,

TBOPYECKOM AESATEIBLHOCTH; pa3BUTHE HMHTEepeca K chepam mpodeccruoHaTbHON
JICATEIILHOCTH, CBSI3aHHOMU

C (PU3UKOM.



B cootBerctBun ¢ tpeboBanusmMu PI'OC COO yriyOonéHHbI ypOBEHb
U3y4eHus yueOHoro rnpenmera « Pu3nka» Ha ypoOBHE CPEIHETO 00IIEr0 00pa3oBaHMs
BbIOMpaeTCsl O0y4aroUMMUCS, IUIAHUPYIOLIUMHU MPOAOHKEHHE 00pa3oBaHUs 110
CHEIMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOpUIIs.

Ha u3ydenue ¢usuku (yrayOiaéHHBIA ypOBEHb) Ha YPOBHE CPEIHEro OoOIIEeTo
obpazoBanus otBoauTcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEZENIO), B
11 xmacce — 170 yacoB (5 4acoB B HEJEIIO).

[lpemiaraemeiii B mporpamMmme 10 (U3HMKE TMEpPEeYeHb JIAOOPATOPHBIX |
NPAaKTUYECKUX pPA0OT SBJSICTCS PEKOMEHIOBAHHBIM, YYHUTENb JEJIaeT BBIOOP
IPOBEJCHUS J1A0OPATOPHBIX PAbOT W OMNBITOB C YYETOM HWHIUBUAYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

dusuka — pyHaaMeHTaNbHas Hayka o npupoje. HayuHblil MeTo mo3HaHus u
METO/Ibl UCCIEIOBAHUS (PUINUECKUX SBJICHUM.

DKCIIEpUMEHT U TeOpusi B Ipollecce Mo3HaHusi npuponbl. HaOmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocobObl  u3MepeHus: (U3MYECKUX BEJIMYMH (QaHAJIOTOBBIE U ITU(GPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHud  GuU3MUECKUX  BeAMYUH  (aOCoNIOTHAs W
OTHOCHUTEJIbHAS).

MopenupoBanue (GU3NYECKUX SBJICHUM M MPOIECCOB (MaTepHalbHas TOYKA,
a0COJIFOTHO TBEPAOE TEJO0, UICANIbHAS KUAKOCTb, UCATbHBIN T'a3, TOUCUHbIN 3apsi).
['unore3a. PU3NUECKUN 3aKOH, TPAHULIBI €TO NPUMEHUMOCTH. PU3UUECKast TEOPUS.

Ponb u mecto ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAYyYHOM KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomut, NPAKMUKyM.

N3Mepenue cuiibl TOKa U HANpsHKEHUS B LIEMU MTOCTOSSHHOTO TOKA MPY MOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU(ppoBoi sadoparopueit no ¢usmuke. Ilpumepsl n3MepeHus
(bu3nYeCKUX BEIMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrmkeHne. OTHOCUTEILHOCTh MEXAaHUYECKOTO ABUKEHUS.
Cucrema otcuéra.

[Tpsimast 1 oOpaTHas 3a/1a9M MEXaHHUKH.

Pagnyc-BekTop MarepHalibHOM TOYKH, €ro MPOEKIMA HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienre, CKOpOCTh (CpelHsII CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MaTE€PUAIBHOM TOYKH, MUX NPOECKIMU HA OCU CHUCTEMBI KOOPJWHAT.
ClioxeHue nepemMenIeHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHUE. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUalIbHON TOUKHA OT BPEMEHU U HX
rpaduku.



CBoOomHOe TmajzeHue. YCKOpEeHHe CBOOOMHOTO TMajeHus. JIBuxkeHue Tena,
OpOILIEHHOr0 MOJA YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepuaibHON TOYKU OT BPEMEHU U UX IpaUKH.

KpuBosmmHeHOE NBUKEHUE. [[BHKEHME MAaTEpUAIbHOM TOYKH 110 OKPY’KHOCTH.
VYrimoBas u  auHeWHas  ckopocTh. Ilepumog w  wactora  oOpaieHus.
[leHTpocTpeMuUTENbHOE (HOPMAIBHOE), KacaTelbHOE (TaHI€HLMAIBHOE) U IOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKHE IPOLECCHI: CITUIOMETD,
JNBW)KCHUE CHApsAAOB, LEINHbIE,  IIeCTepEHYATBIE U pPEMEHHBIE
nepegayu, CKOpOCTHBIE JTUQTHI.

Jlemoncmpayuu.

MOI[GJ]I; CHCTCMBI OTC‘IéTEl, WIIIOCTpalIuA KHUHCMATHYCCKUX XAPAKTCPHCTHK
JABHKCHMUS.

CriocoObl uccieI0BaHUsl IBUKEHU.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.
[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnrogenne nBUXKEHUS Tena, OpPOIIEHHOTO IMOJA YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.
[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTEH, TPACKTOPUIA, CKOPOCTEH ABUIKEHUS OJHOTO M TOTO K€ TeJia
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3ydyeHne HEepaBHOMEPHOTO JIBUKEHHSI C LIEJIbIO OMPEAECICHUS MTHOBEHHOU
CKOpPOCTH.

N3Mepenue yCKOpeHust Ipu NPsIMOJIMHETHOM PAaBHOYCKOPEHHOM JIBUKEHHUH T10
HAKJIOHHOU TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKCHUU.

M3mepeHne yCKopeHHs CBOOOTHOTO MaIeHUs (PEKOMEHI0BAHO HCIIOJIb30BaHUEC
1udpoBoit Taboparopun).

N3yuyenue  NBHKEHUSI TeJa, OPOLIEHHOTO TOPU30HTAIIBHO.
[IpoBepka runoTe3bl 0 NPSMON MPONOPLUOHATLHON 3aBUCUMOCTH MEXKTY
JaJTbHOCTBHIO MOJIETA U HAYAJIBHOW CKOPOCTHIO TENa.

N3yueHne nABMKEHHs Tella IO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.



HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH IICpHUOJaa 06paHleHI/I$I KOHHMYCCKOIo MasiTHHKa OT
CTO0 MapaMCTpoOB.

Tema 2. /lunamuxa.

ITepBbiii 3axkoH HproroHa. MHepumanbHbie cHCTeMBI OTCuéTa. [lpuHUMAT
oTHocuTenbHOCTH [anmwiies. HeumHepuuanbHble cuUcTEMbl OTCuéTa (OmpenesieHHe,
IPUMEDBI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKHU.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBUBAJIEHTHOCTh T'PABUTALMOHHON W
WHEPTHOU MAaCCHI.

Cuia TsKecTH. 3aBUCMMOCTD YCKOPEHHMsI CBOOOTHOTO MaieHUsI OT BBHICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpa@uueckoi mupoThl. JIBukeHre HeOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Bec Ttenma, aBmkymierocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs CKOJIbXKEHUS U CUJIa TPEHUS TTOKOSI.
Koaddunment tpenusi. Cuia CONpOTUBICHUS TIPU ABUKEHUM TeJIa B )KUIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuueckue YCTPOfICTBa N TCEXHOJOTMYCCKHC IIPOHECChI: IMOAIIMWITHUKH,
ABH)KCHHUC NCKYCCTBCHHBIX CITYTHHKOB.

Hemoncmpauuu.

HaOnronenue ABMKEHUS T€Jl B MHEPIUAIBHBIX U HEMHEPIUAIBHBIX CUCTEMaxX
OTCUYETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX UWIMHAPOB WM IIAPOB PA3ZHOM MaCChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBbHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJCHUCTBYIONIEH NPUIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
MAaCCBhI TE€JIa Ha €r0 YCKOPEHUE B HHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIUX B PE3yJIbTaTe B3aUMOJICUCTBUS TEJ.
N3mepenune macc 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABbEME U MA/ICHUH.

[leHTpoOexKHbIE MEXAHU3MBI.

CpaBHeHI/Ie CWJI TPCHUA IIOKOA, KAYCHUA U CKOJIBKCHUA.



Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

M3mepeHne paBHOACHCTBYIOIIEH CHJI MPU ABMKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3bI O HE3aBUCUMOCTH BPEMCHH JIBIDKCHHS Opycka IIo
HAKJIOHHOM TIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT €r0 MAacCCHhl.

HccnenoBanie 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYXHHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

V3ydyeHne ABWKCHUS CUCTEMBI TEJl, CBI3aHHBIX HHUTHIO, IEPCKUHYTOM Yepes
JIErKkuii OJIOK.

N3mepenne kosdduimenTa TpeHUsl MO BEJIMYMHE YIJIOBOro Kold(hduimeHTa
3aBucuMOocTH Frp(N).

HccnenoBanne ABMKEHUS OpycKa MO HAKIIOHHOM TUIOCKOCTH C TEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

W3yuenune nBMKCHUS TPy3a Ha Baly C TPCHUEM.
Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. [locTynmaTenbHoe W BpallaTebHOE JABUXKECHUE
TBEPAOro Tesla. MOMEHT CHJIbI OTHOCUTENIBHO OCH BpallleHus. [1nedo cusl.

CroxkeHue Cul, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.
YcnoBust paBHOBECHS TBEPAOIO TENA.
VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyeckue yCTpoHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHILITEWH,
CTPOUTEIIbHBIA KpPaH, peIETYaThle KOHCTPYKIIUH.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, PAKMUKYM.

HccnenoBanne ycioBUKA pPaBHOBECUS TBEPAOTO TeEJld, HMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CHJT YIPYTOCTH.
N3ydyeHne ycToOMUMBOCTHA TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAAb OIOPBHI.
Tema 4. 3axonvl coxpaneHus 6 mexaHuxe.

I/IMHy.HI)C MaTepHaHBHOﬁ TOYKH, CUCTCMbI MAaTCPpHUAJIbHLIX TOYCK. HCHTp MacceC
CUCTCMbI MATCPUAJIBHBIX TOYCK. TeopeMa 0 ABMJKCHUHA LCHTPA MaccC.

Wmnynbe cuitbl 1 M3MEHEHHE UMITYJIbCa Tela.
3aKOH COXpaHEHUs] UMITYJIbCA.

PeaxtuBHOE NBUKEHUE.



MomeHT nmMmmysbca MartepuanbHOM TOYKM. [IpencraBinenume o coxpaHeHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGora cumbl Ha MajioM W Ha KOHEYHOM rmepemenieHuu. [paduueckoe
IpeCTaBIeHUE PAOOTHI CUIIBI.

MoOIIHOCTE CUIIBL.

Kunernueckass sHeprusi MarepuasbHOM TOYKM. Teopema 00 HW3MEHEHHH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHnManbHble W HENOTEHUUAJIbHblE CHibl. [loTeHuumanbHas 3HEprus.
[ToreHuuanbpHast HEPrUsi ynpyro AeGpopMUPOBaHHOW TpykuHbI. [loTeHnmanbHAas
JHEPIus Teja B ONHOPOAHOM I'PaBUTAMOHHOM ITouie. [loTeHuanpHas sHeprus reia
B TPAaBUTAllMOHHOM II0JI€ OJHOPOAHOrO Iapa (BHYTpU M BHE Iuapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

CBs3b pa6OTBI HECTIOTCHIMAJIbHBIX CHJI C U3BMCHCHHEM MEXaHNMYECKOU 9HCPIrun
CHUCTEMBI TeJI. 3aKOH COXpPaHCHUA MEXaHMYECKOU OHCPI'UHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YPaBHGHI/IG BGpHYJIJ'II/I JIIA HI[G&J'II)HOﬁ KNIKOCTH KaK CJIICACTBHC 3aKOHa
COXpaHCHUA MEXaHHYECKOM 9HCPIUu.

TexHuyeckue ycTporucTBa M TEXHOJOTMYECKHUE NMPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

N3meHeHue 2HepTrun TeJia MNPy COBEPIICHUU PAOOTHI.

B3auMHble npeBpallleHUs KUHETHUYECKOW M TMOTEHUHAIBHOM SHEPTUM MU
JICUCTBUM HA TEJIO CUJIBI TSXKECTH U CUIIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOIHOM IMa/ICHUH.
Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.
N3mepeHre uMmmyJiibca Telia o TOpMO3HOMY MYTH.

HBMCpCHI/IC CUJIbI TATH, CKOPOCTH MOJCIN 3HCKTpOMO6I/IH${ 1 MOITHOCTH CHJIBI
TAT'A.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIB.
HccnenoBanue COXpaHEHMs MMITYJIbCA IIPU YIIPYTOM B3aMMOJICHCTBHH.
N3mepeHne KHHETUYECKOM YHEPTUM TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE M3MEHEHUS MOTEHIUAIbHOW SHEPTUU MPYXKUHBI C pabOTOM CHIIBI
TPEHUsI.



Omnpenenenve pabOThl CHIIBI TPEHHUS TPU JABIKEHUH Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.
Tema 1. Ocroebt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYIsIpHO-KHMHeTH4ecko Teopun (MKT), wux
ombITHOE 0O60ocHOBaHue. [luddysus. bpoyHoBckoe aBmxkeHUEe. XapakTep JBHKCHUS
¥ B3aMMOJICHCTBUS YacTHIl BemiecTBa. MoJeau CTPOCHHs Ta30B, JKUIKOCTCH H
TBEP/ABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeseil. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temneparyp Llenscust.

MOI[CJ'IB naCaJIbHOIrO ra3a B MOHCKYHHPHO'KHHCTH‘I@CKOﬁ TCOpUHN: YaCTUIbI
ra3a ABMXXYTCA XaOTHYCCKU U HC BSaPIMOIIefICTBYIOT ApYyT C Ipyrom.

['azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Knaneipona. AOcontoTHas
temneparypa (mkana temmneparyp KenbBuna). 3akon [anmbrona. M3omporiecchl B
UJeaJbHOM Ta3e C TOCTOSHHBIM KOJWYECTBOM BemlecTBa. [ 'paduyeckoe
MpeCTaBICHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, u3o0apa.

CBsi3p  MeXAy JaBICHHEM M CpPEIHEW  KUHETUYECKOW  DHEpruen
MOCTYNATENbHOTO TEIJIOBOIO JBUKEHHSI MOJIEKYJ HICabHOTO Ta3a (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH UICAIBHOIO ra3a).

CBs13p a0COJIIOTHOM TeMIMEPATyphl TEPMOJMHAMUYIECKON CUCTEMBI CO CpeIHEn
KMHETHUYECKOW SHEPTUEHN MOCTYMATEILHOTO TEMJIOBOTO ABUKECHUS €€ YACTHII.

TexHuueckue yCTpPONCTBA M TEXHOJOTHYECKHE TMPOIECChl: TEPMOMETD,
O6apomeTp, MoTy4eHHEe HAaHOMATEPHAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHS YaCTHIL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.
Jubdy3ust sKkuIKoCTeH.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYII.

Monenu KpucTauinyeCKnX pemeToK.

HabGnronenue u uccieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue mponecca yYCTAHOBIEHHS TEILUIOBOTO  PABHOBECUS  IIPH
TEIJI000MEHE MEXKTY TOPSYE U XOJIOAHOU BOJOMA.



W3ydyeHne H30TEPMHUECKOTO Tpolecca (pPEeKOMEHJO0BAHO HCMOJIb30BaHUE
1udpoBoii 1abopaTopun).

Nzydenne nzoxopHoro mporuecca. M3ydenne
M300apHOro Mpoiiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSI.
Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (TJ]) cucrema. 3ajaHuie BHEIIHMX YCIOBUH IS
TEPMOJMHAMHUYECKON CHCTEMBI. BHEIHME 1 BHyTpeHHUE napameTpsl. [lapamerpsr
TEPMOJUHAMUYECKON CUCTEMBI KaK CpPEIHHUE 3HAYCHUSA BEJIUYMH, ONMCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peIaKCalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenp n1eanpHOro ra3a B TepMOJAMHAMUKE — CHCTEMA YPABHEHUI: ypaBHEHUE
MenneneeBa—KnanelipoHa M BBIpaKEHUE JIsI BHYTPEHHEH DHEPIUM. Y CIIOBHS
IPUMEHUMOCTH 3TOM MOJEJH: HHU3Kasg KOHLEHTpAMs 4YacTULl, BBICOKHE
TeMIlepaTypbl. BelpaxkxeHue 111 BHYTPEHHEH 3HEPrUU OJHOATOMHOTO HJI€AJIBHOTO
rasa.

KBazucratnueckue u HeCTaTHUECKHE IMPOLECCHI.

DOnemenTapHas paboTa B TepMOJUHAMHKE. Bbraucienune padoTel o rpaduky
npouecca Ha pV-auarpamme.

Teronepenaya  kak  cmoco®  W3MEHEHWS  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepiueHust pabotTel.  KonBekius,
TEIUIONPOBOIHOCTD, U3JTyUYCHHE.

KomnuectBo TemmoTel.  TemmoéMKocTe Tenma. YIenpHass W MOJISIpHAs
TEIUIOEMKOCTH BELIECTBA. YpaBHeHUME Maiiepa. YnuenbHas TEIUIOTa CropaHus
TormBa. Pacu€r KkoiuuecTBa TEIJIOTHI NpH  Teronepenade. llonstue o006
aanabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKA. BHYTpeHHsIs sHEeprus. KonuuecTBo TEIoThI
u paboTa Kak Mepbl HU3MEHEHHMs BHYTPEHHEH OHHEPruM TEepMOAMHAMUYECKOM
CUCTEMBI.

BTtopoii 3aK0H TepMOIMHAMUKH I PABHOBECHBIX ITPOIICCCOB: YePe3 3aTaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMHUYECKOW CHCTEMBI MPOXOIUT €IMHCTBEHHAS
annabara. AOCOIIOTHASI TEMIIEpaTypa.

BTopoii 3ak0H TepMOIMHAMUKH TSI HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT Oosiee XOJIOIHOTO Tena K Oosiee HarpeToMy 0e3 KOMITEHCAI[H
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[Tpunnumns nevictus TeruioBbix MamuH. KII/I.

Maxkcumansaoe 3nauenue KII/I. [ukin Kapho.



DKOJIOTUYECKHE aCMEeKThl HCMOJb30BAaHUS TEIJIOBBIX ABUrartenei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHUYEeCKHEe YCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOIMUIIBHUK,
KOHJUIIMOHEP, MU3ENIbHBIAH W KapOIOpaTOpHBIM JABUraTenu, mnapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIIEpaTyp, YTWIN3aLUs «TEIUIOBBIX» OTXOAOB C
UCITOJIb30BAaHUEM TEIUIOBOI'O HACOCa, YTHIIM3ALUsl OMOOPraHUYECKOro TOIUIMBA IS
BBIPAOOTKU «TETUIOBOM» U 3JIEKTPOIHEPTUHU.

Jemoncmpayuu.
N3meHeHnne TeMiiepaTypsl Mpy ainadaTHueCKOM PacIIupEeHUH.
Bo3nymiHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.
CriocoObl U3MEHEHMSI BHYTPEHHEN SHEPIUU.

HccnenoBanne aaunabaTHOTO Ipoliecca.

KommbroTepHblie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomeol, RPAKMUKYM.
N3Mepenue yaenpHOou TENI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanne agunabaTHOTO Ipoliecca.

N3ydyeHne B3aMMOCBSI3M SHEPTUU MEXKMOJICKYJISIPHOTO B3aUMOICHUCTBUS U
TEMIIEPATypPbl KUTIEHUS! KUIKOCTEH.

Tema 3. Aepecammuvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3zoBanue 1 KoHIeHcalusl. Vcriapenue u KurneHue. Y ieJbHas TerioTa
napooOpa3oBaHUsI.

HacpllieHHbIE M HEHACBIILIEHHBIE napsl. KauecTBennas
3aBUCUMOCTbH IJIOTHOCTH U JABJICHUS HACBIILIEHHOTO Mlapa OT TEMIEPaTyphl, UX
HE3aBUCUMOCTH OT 00bEMA HACHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbI
KUTICHUS OT JaBJICHUS B KUAKOCTH.

BnaxnocTh BO3ayXxa. AOCOII0THAs 1 OTHOCUTENBHAS BJIA)KHOCTD.

TBépnoe teno. Kpucraminueckue u aMop@Hbie Tesla. AHMU3OTPONUSI CBOWCTB
KpuctauioB. llmaBneHwe W KpucTam3anus. YenbHas TEIUIOTa ILUIABJICHUS.
CyOnumarnusi.

Hedbopmaru TBEpmoTO Tena. Pactsokenue u cxarue. Capur. Monyns FOnra.
[Ipenen ynpyrux nepopmariuii.

TernmoBoe paciMpeHue XKUIKOCTEH M TBEPABIX TeNl, 00bEMHOE U JUHEHWHOE
pacumpenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUM YacTHUIl BEIIECTBA KaK MpUUKMHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).



[Ipeobpa3zoBanue sHEprun B (Pa3oBHIX MEPEXOAAX.
VYpaBHEHHE TEIIOBOTO OallaHca.

[ToBepxHocTtHOe HaTspKeHHE. Koa(ppuiueHT NOBEpXHOCTHOTO HATSKEHHS.
Kanunnsipasie sBiaeHus. JlaBieHue moja UCKPUBIEHHOM MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHUEC ITPOLECCChI: ) KUAKUC KPUCTAJIIIBI,
COBPCMCHHBIC MaTCpHaAJIbI.

Hemoncmpauyuu.

TermmoBoe pacmpeHue.

CBolicTBa HACBIIICHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>XEHHOM JTaBJICHUM.
N3Mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.
OnbITH ¢ MBUILHBIMH TIJIEHKAMU.

CMmayuBaHue.
KanunnsapHsie siBICHUS.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.
Bunbr negopmanuii.

HaGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.
N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenue yaenpHON TENI0ThI IUIABJICHHUS JIbA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepennie aOCONIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKa MacChl NapoB B
ITIOMEILEHUH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKCHMUS.
N3mepenue monynst FOHra.

HccnenoBanre 3aBUCUMOCTH  AedOpMaliKi  PE3WHOBOTO  00pas3ma  OT
MIPWIOKEHHOW K HEMY CHJIBI.

Pasnen 4. daexkrpogunamuka. Tema
1. Dnexmpuueckoe noie.

OnekTpusanuss Ten U €€ IPOsABICHUS. OINEKTpUYeCKHd 3apsna. /[Ba Bupa
ANEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKHM, JHAJAEKTPUKA U  IOJYNPOBOJHHUKHU.
DneMeHTapHbIN ANEKTPUUECKUH 3apsj. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsiaa.



BsaumopeiictBue 3apsaoB. Touyeunsle 3apsaasl. 3akoH KynoHa.
Onekrpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€aHoCTh  dekTpuueckoro  mojisg.  [IpoOubiii  3apsa.  JluHuwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIIMaTbHOCTh AIEKTPOCTATHUYECKOTO TMOoJiA. Pa3HOCTh MOTEHIMAIOB U
HampspkeHue. [loTeHrnumanpHas SHEpPTUs 3apsaa B OAJICKTPOCTATUYECKOM TIOJIE.
[ToTenmman smekTpocTaTHdeckoro mosist. CBsi3b HAMPSHKEHHOCTH TIOJISI M PAa3HOCTH
MOTEHIIMATIOB ISl DJICKTPOCTATHYECKOro 1Mol (Kak OJHOPOJHOTO, Tak W
HEOHOPOJIHOTO).

HpI/IHHHH CYIICPIIO3HUINU JJICKTPHUUCCKHUX MOJICH.

[Tone Toueunoro 3apsiia. Ilome paBHOMepHO 3apsikeHHOM cdepol. [lome
PaBHOMEPHO 3apsbKEHHOro mno o0béMy 1mapa. [lone paBHOMEpHO 3apsyKEHHON
OECKOHEYHOM IIOCKOCTH. KapTuHbBl JIMHHUNA HaNpsyKEHHOCTH ASTUX TOJEH U
HKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

HpOBOIIHI/IKI/I B 3JICKTPOCTATHYCCKOM IIOJIC. YcnoBue PaBHOBCCHA 3apsAa0B.

JIupneKTpuKu B ANEKTPOCTATUYECKOM HoJIeE. Jusnexrpuueckas
IIPOHHIIAEMOCTD BEILIECTBA.

Kongencatop. DJEKTPOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIIOCKOIO
KOHJIEHCATopa.

[TapannensHOE coenuHeHUEe KoHIeHcaTopoB. [locnenoBarensHoe cCoeIMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEeHHOr0 KOHAEHcaTopa.
JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHn4eckue yCTpoOMCTBa U TEXHOJIOTUYECKUE MTPOLECCHI: AIEKTPOCKOII,
AIEKTPOMETP, DIEKTPOCTATHUECKAs 3aIMTA, 3a3€MJICHHE dJIEKTPONPUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSIKEHHBIX TIJIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DJIEKTPOCTaTUYECKAS 3aLIUTA.

YCTpOUCTBO U ACUCTBUE KOHAECHCATOPA IIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBHCHUMOCTH BHGKTpOéMKOCTI/I IJIOCKOTI'O KOHACHCATOPA OT IIOIIa AN IJIaCTHUH,
PACCTOSAHUA MCKIY HUMHU U I[HBJ'ICKTpPI‘ICCKOfI IMPOHHULIACMOCTH.



DHeprus 3MEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCAaTopa.

3apsika v pa3psKa KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.
O1neHka crjl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

Habiroienue npespaleHus 3HEPTUU 3apsDKEHHOTO KOHJIEHCATOpa B DHEPTUIO
U3JTyYEHUS! CBETOIUOIA.

M3yyeHue npoTeKkaHus TOKa B LIENH, COAEpKalel KOHAEHCaTop.

Pacnipenenenue pa3HOCTU MNOTEHIINAJIOB (HampsKeHus ) npu
MOCJIEIOBATEIbHOM COEUHEHUN KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHJICHCATOPA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.
Cuia toka. [TocTosIHHBIN TOK.

YcnoBus CymecTBOBaHHUS IMOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCcTOuHWKH
toka. Hanpsikenue U u D/1C €.

3akod OMa J1sl ydacTKa [eIu.

GHGKTpI/IqGCKOC COIIPOTHUBJICHHUC. 3aBHUCUMOCTH COIIPOTHUBJIICHUA OAHOPOAHOIO
IIpOBOJHHKA OT €I0 JIWMHbI H INIOIMaAXW IIOIICPCHHOI'O CCUCHHA. YI[GJ'H)HOG
COIIPOTHUBJICHUC BCIICCTBA.

HOCHGI[OB&TGJ'IBHOG, MapauiCJIibHOC, CMCIIIAHHOC COCAMHCHHC IIPOBOJHHUKOB.

Pacuér pa3BeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.
Pabota snexrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIIHOCTh 3JCKTPUYCCKOTO TOKA. TerioBas MOIIHOCTh, BbIIEIsAeMas Ha
pe3ucTope.

O/IC u BHyTpeHHEE CONPOTHUBJIEHUE UCTOYHUKA TOKA. 3aKoH OMa J1Ji MOJIHOM
(3aMKHYTO#1) 2JIEKTPUUECKOH 11eru. MOITHOCTh NCTOYHUKA TOKA.

KopoTkoe 3aMbIkaHuE.
KonpaeHcaTtop B 11enu NOCTOSIHHOTO TOKa.

TexHudeckue yCTpOWCTBA M TEXHOJIOTUYECKHUE IIPOLIECCHL: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK MIEKTPUYECKOU DHEPTUU.

Hemoncmpauuu.
N3mepenre cuiibl TOKa U HaIPSHKCHUS.

HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TOKa OT HAIIPSIKCHUA I PE3UCTOpPA,
JJaMIIbl HaKaJIMBaHUA U CBETOAHOA.

3aBHCHUMOCTH COIIPOTUBJICHUA HUIMHAPHUYCCKHUX IIPOBOAHWUKOB OT IJIMHBI,
miomaay nmonepeyHoro CCUCHUsA U MaTcpuala.



HCCJ’IGI{OB&HI/IC 3aBUCUMOCTHU CUJIbI TOKA OT COIMPOTUBJICHUSA IMPHU IMOCTOSIHHOM
HaIIPpAKCHUU.

[Tpsimoe n3mepenne DJ]C. KopoTkoe 3aMbIKaHUE ralbBaHUYECKOIO AIEMEHTA U
OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0pbI coemnHeHs] HCTOYHUKOB ToKa, DJ[C Gartapei.

HCCJ’ICI{OB&HI/IC PA3HOCTHU IMOTCHIOMWAJIOB MCKAY IMOJHOCAMHU UCTOYHHUKA TOKA OT
CHJIBI TOKA B IICIIN.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMuUKym.
HccnenoBanre CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.
N3mepeHne yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HCCJ’ICI[OB&HI/IC 3aBUCUMOCTU CHJIBI TOKa OT HAIIPSOKCHUA JIA  JIaMIIbI
HaKaJIMBaHHA.

VYBenuueHue npesena u3MepeHus amrnepmeTpa (BoJbTMETPa).
N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HCTOYHHUKA TOKA.

I/ICCHGI[OBaHI/IC 3aBUCHUMOCTHU SHC raJilbBaHH4YCCKOI'0O 3JICMCHTA OT BPCMCHHU
IIpHU KOPOTKOM 3aMbIKaAHHUU.

HCCHCI[OB&HI/IG PA3HOCTHU MMOTCHIMWAJIOB MEKAY IMOJIOCAMHU UCTOYHHUKA TOKA OT
CHJIBI TOKA B IICIIH.

HCCHCI[OB&HI/IC 3aBUCUMOCTH MOJIC3HOM MOIIIHOCTH HMCTOYHHKA TOKAa OT CHIIbI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

DJIEKTPUYECKAasi  NMPOBOAMMOCTBb  PA3JIMYHBIX  BEIIECTB.  JJEKTPOHHAs
IIPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTH CONPOTUBIEHUS METAIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas 151 IIpUMECHAast IPOBOJAUMOCTb
noJIynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DJEKTPOJUTAX. OJICKTPOJUTHUECKAS JTUCCOIUALIUSL.
Onektponus. 3akonsl Dapajes 17 AIEKTPOIH3a.

DJeKTpUUeCKUil TOK B ra3zax. (CamMOCTOATENBHBIA M HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUIBI CAMOCTOATENBHOTO pa3psaaa. Moinus. [1naszma.

TexHuyeckue ycTpoWcTBa W MPAKTUYECKOE MPUMEHEHUE: Ta3opa3psaHble
JamIbl, 3JIEKTPOHHO-ITyueBasg TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUO/,
TpaH3UucTop, GOTOANO/, CBETOIMO/, TaJIbBaHUKA, paUHUPOBAHUE MENIU, BBIIJIABKA
QIIFOMUHUSA, YIEKTPOHHAs MUKPOCKOIIHS.

Jlemoncmpayuu.
3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEpaTypHhl.



[TpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI 3ekTposn3a dapajes.

HckpoBoit pa3psii v MPOBOJIMMOCTh BO3/1yXa.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.
OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMuUKym.
HabGmronenue snekrposnusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpPaTypHI.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.
Pu3nyecKuil MPaKTUKYM.

CniocoOb1 u3MepeHus: GU3NIECKUX BEIMYUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX H3MEPHUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUMKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTEJBHBIE MOTPEITHOCTH M3MEPEHUN (PU3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX  W3MEPEHUW, MCCIEAOBAaHUN  3aBUCHUMOCTEU
bu3MYEeCKUX BEJIMYWH, NPOBEpPKA MPEUIOKEHHBIX THUNOTe3 (BBIOOp H3 padoT,
ONMMCAHHBIX B TEMATUUECKUX pa3Aesiax « Y YUeHUUECKUI SKCIIEPUMEHT, Ta00paTOPHbIE
paboThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3ydenue kypca ¢pusnku yriryoaéHHoro ypoBHs B 10 kjacce oCylecTBiIseTCs
C YYETOM COJEp)KAaTEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHW MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnvie nonamus, C6A3AHHbIE C UZYUCHUEM MEMOO0E HAYYHO20
no3nanuA: SBICHUE, Hay4YHbIH (akT, TuroTe3a, (u3NyUeckas BeJIUYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, DSKCIEPUMEHT, MOJCIUPOBaHUE, MOJENb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: pelleHUe CHUCTeMbl YypaBHeHUW. JluHelHas QyHKUUA,
napabona, runepOona, ux rpaduku u cBoctBa. TpuroHomerpuyeckue (yHKIHU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO.
BekTopbl 1 MX MPOEKIIMU HA OCH KOOPJAMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozusa: mexanndeckoe ABMKEHHE B KUBOUW mpupone, nuddysus, ocMoc,
TEIUIOOOMEH >XUBBIX OPTraHW3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOIICH Cpeipl,
yTHIIA3AIUs OMOOPTraHWYECKOTO0 TOTUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOW» U
DJIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaNMUISPHBIC SBICHUS B TIPUPO/IE,
IEKTPUUECKHUE SBJICHUS B )KUBOU TPUPOJIC.



Xumus: JAUCKPCTHOC CTPOCHUEC BCHICCTBA, CTPOCHHUEC aTOMOB U MOJICKYJI, MOJIb
BCIICCTBA, MOJIAApHAA MaccCa, IIOJIYYCHHC HAHOMATCPHUAJIOB, TCIIJIOBLIC CBOMCTBA
TBépI[LIX TCII, )KI/II[KOCTGﬁ N T'a30B, ) KUIKHUC KPUCTAJLIbI, JJICKTPHUYCCKUC CBOMCTBA
MCTaJIIIOB, QJICKTPOJJINTUYICCKAA Aucconuanus, rajJlbBaHHKaA, QJICKTPOHHAA
MUKPOCKOIIHA.

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

Texnonozua: npeobpazoBaHue JBIKEHUI C HCMOJIH30BAaHUEM MEXaHH3MOB,
Y4€T CYyXOT0 U )KHJIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIIMH (KPOHIIITEHH,
peméTyarble KOHCTPYKIIMU), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKU B
TEXHUKE (THMPOCKON, BOJOMET W JpYrHe), JABUTATENb BHYTPEHHErO CropaHus,
napoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUN TOIYIECHUS
COBPEMEHHBIX MaTEpHUAJIOB, B TOM YHUCJI€ HAHOMAaTE€pUalIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKasT 3allUTa, 3a3€MJIEHUE DSJIEKTPOIPHUOOPOB, Ta30pa3psiiHbIe
JIaMIIbI, TTOTYTIPOBOIHUKOBBIE TPUOOPHI, TAJIbBAaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaAMMKA.
Tema 4. Maznummnoe noe.

BzaumopaericTBre NOCTOSHHBIX MATHUTOB U IIPOBOJHUKOB C TOKOM. MarHuTHOE
nosie. Bektop marauTHOM MHAYKIMU. [[pyHIUIT Cynepno3uind MarHUTHBIX MOJIEH.
JIMHMY MarHUTHOW MHIYKIIHH.

MarnutHoe 1mojie NpOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHiia, €€ HanpaBJICHUE U MOAYJIb. [[BH)KEHHE 3apsSyKEHHOM YacTULIbI B
OJIHOPOJHOM MarHuTHoM nosie. Pabora cuibl JlopeHna.

MarunuTtHoe 1oJje B BemecTBe. @eppoMarHeTUKy, napa- U JuaMardHeTUKH.

TexHuuecknue yCTpONCTBA U TEXHOJOTMYECKHUE IMPOIECChl: MPUMEHEHUE
MOCTOSTHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJIEKTPOJBUTATEIb
SkoOu, yCKOpUTENIU AJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

Kaptuna  nauHMN  MHOYKIWMM ~ MarHATHOTO  MOJiE  TOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTI/IHa JIMHUHA MarHATHOM WHAYKIOHHA I10JI JJIMHHOT'O IMPAMOIO IIPpOBOJHHKA
M 3aMKHYTOI'O KOJIBIICBOTO IMTPOBOJAHHKA, KATYIIKHW C TOKOM.

B3aumoieiicTBrue 1ByX MPOBOJHUKOB C TOKOM.



Cuna Ammnepa.
JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.
HaOmronenue nBuKeHUs Mmyyka 3JICKTPOHOB B MAarHUTHOM ITOJIE.

[TpuHIMI JICUCTBHS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomeol, NPAKMUKYM.
HccnenoBanre MarHUTHOTO TOJIS MOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONCTB (peppOMarHETHKOB.

HccnenoBanue AEHCTBUS OCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OrnpenesieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIepa.
Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHnE >IIEKTPOMarHUTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOM
nHAyKInu. J/]C naayknun. 3aKOH 3JIEKTPOMAarHUTHOW HHAYKIuK Papanes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

O/J1C uHAYyKIIUY B MPOBOAHUKE, IBUKYIIEMCS B OJTHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NunyxktuBHOCTH. KaTyllika MHIYKTUBHOCTH B LIETIH MOCTOSTHHOTO TOKA.
SBnenune camounaykiuu. I1C caMOUHAYKIIHUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPONCTBA M TEXHOJOTHYECKHE TMPOIECChl: HHAYKIIMOHHAS
1eYb, COJICHOM/I, 3alTUTa OT AJICKTPHU3AIUN TN MPHU JIBKCHHH B MarHUTHOM TIOJIE
3eMIn.

Hemoncmpauuu.
HaOmronenue siBfieHust 3JIeKTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoct OJC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO TOTOKA.
[IpaBuno Jlenua.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TPyOeE.
SIBneHue caMOMHYKIIMH.

HCCJ’ICI{OB&HI/IC 3aBUCHUMOCTHU BI[C CaMOMHAYKIOHUHN OT CKOPOCTH HM3MCHCHMSA
CHJIbI TOKA B LICIIN.

Yuenuueckuii 3xcnepumenm, nadopamophvie pabomul, NPAKMUKYM.



HccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKITHH.
OmnpeneneHue HHIYKIMY BUXPEBOTO MArHUTHOTO TTOJIS.
WccnenoBanue SsBICHNUS CAMOUHIYKITHAH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.
Pa3znen 5. KosieOaHus ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBoOO HEIE KOJICOAHUS.

["apmonnueckue konebanus. Kunematnyeckoe M ITWHAMUYECKOE OIHCAHUE.
DHepreTuuecKoe OnucaHue (3aKOH COXpPAaHEHUsS MEXaHWYECKOM 3Hepruu). Beion
JUHAMHYECKOIO OMUCAHUS FapMOHUYECKHX KOJICOAaHMH M3 UX SHEPreTU4YECKOro M
KHHEMaTU4E€CKOTO ONUCAHMS.

Amvmutyna u ¢asza konedanuil. CBsI3b aMIUIUTYABl KOJIEOAHUN HCXOIHON
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTU U YCKOPEHUSI.

[lepuon m uactora kosieObanuwii. Ilepmon Mayblx CBOOOJHBIX KOJeOaHUUN
MaTeMaTU4YecKoro MmasiTHuka. Ilepuon cBOOOAHBIX KOJI€OAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux KoyueOanusx. BeiHyknennsie konebanus. Pesonanc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHusl Ha BUJ pE€30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCcTporucTBa M TEXHOJOIMYECKHUE MPOLIECCHI: METPOHOM, 4Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.
3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne HE3aBUCUMOCTH TIEPHOJa MaJIbIX KoJIeOaHUM Tpy3a Ha HUTH OT
aAMILTATYJIBI.

HccnenoBanue 3aTyxaromux KojeOaHUN U 3aBUCUMOCTHU MEpHOJia CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanue konebaHUil Tpy3a Ha MACCUBHOM MPYXHHE C ILEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UACAIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX rpy3a Ha MPY>KUHE.
HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.
Habmroienue pe3oHasca.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomut, npakmuxym.
W3mepenune mnepuoga CBOOOJHBIX KOJEOAHWNA HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

N3yueHne 3aKOHOB IBUKEHUS TeJla B XOJI€ KOJeOaHU Ha yIpyroM MnojBece.



N3yueHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.
HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOaHUM.
HccnenoBanue BoIHYKICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHummnbsie Konedanus.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoOJieOaHUSI B
uJeaabHOM KosiebaTeibHOM KoHTYype. Dopmyina Tomcona. CBA3b aMIIUTYIbI 3apsiia
KOHJIEHCATOpa C aMIUIUTY/I0M CUIIBI TOKa B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOaTeIbHOM KOHTYpE.

3aTyxaromnue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHHIE KOJIeOaHus.

[lepemenHBII TOK. MOIIHOCTH IIEPEMEHHOIO TOKA. AMIUINTYJHOE H
NEeHCTByIOIEE 3HAYEHHE CHUJIbI TOKA W HANpsyKEHUs OpU pa3indHoi Qopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHHYCOMITAIBHBI IIEPEMEHHBIM TOK. Pe3ncTop, KOHAEHCAaTOp M KaTyllKa
WHIYKTUBHOCTU B LENU CHHYCOMJAIBHOIO MEPEMEHHOro ToKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpanchopmatop. IlpousBoacTBo, mnepegaya W moTpediieHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJCTBE IIIEKTposHepruu. KynbeTypa
VCIIOJIB30BaHUs 3JIEKTPOIHEPIUU B ITIOBCEIHEBHOM KU3HMU.

TexHuyeckue yCcTpoHCTBa M TEXHOJIOTMYECKHE NPOLECCHI: JJIEKTPUYECKUM
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Jemoncmpayuu.
CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJICOAHUI OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['enepatop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pesucrop, karymka MHIyKTUBHOCTH U KOHAEHCATOP B LIEMU IEPEMEHHOT0O TOKA.

Pe3oHaHC mpu MOCIENOBATENBHOM COEIMHEHHHM PE3HCTOpa, KaTyLIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.
Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuit 3xcnepumenm, nabopamopnvie pabomut, RPAKMUKYM.
Nzyuenue tparnchopmaropa.

HccaenoBanre NEpeMEHHOrO0 TOKa 4epe3 MOCIe0BaTeIbHO COCAMHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaOmroieHue 2J1eKTpOMarHuTHOTO Pe30HaHcAa.
HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u 31eKmpoMaAZHUMHbLE 60JIHbL.

Mexannueckue BOJIHBI, YCIOBHS HX pacnpoctpaHeHus. llomepeunsie wu
IIPOJOJIBbHBIE BOJIHBL. llepuon, CKOpOCTh pacnpoCTpaHEeHHMs M JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpaXEHHE, MpEeJOMIICHHE, HHTep(depeHuus u

U pakius.
3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

3H€KTpOM3FHHTHBI€ BOJIHBI. Y CIIOBHS HU3JIYUYCHUA JJICKTPOMAIHUTHBIX BOJIH.
Bzaumnuas OopuCHTaAIUs BCKTOPOB B BJIGKTpOMaFHI/ITHOﬁ BOJIHC.

CBoiicTBa  3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HUE, NPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpaKims.

[ITkama >neKTpOMAarHUTHBIX BOJIH. [[pMMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI PAIUOCBS3Y U TEJIEBUICHUS. Pagnonokanusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY’KAIOIIEeH Cpeibl.

TexHudeckre yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajap, paJuonpuéMHIK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIBTPa3BYKOBAsI AJUATHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OO6pa3oBaHHUE ¥ PACTIPOCTPAHECHHUE TIOTICPEUYHBIX U IIPOJIOILHBIX BOJIH.
Komne06mroieecs Te10 Kak UCTOYHUK 3BYKa.

3aBHCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabOmronerne oTpakeHHs ¥ IPEJIOMIICHHUS] MEXaHUISCKHUX BOJIH.
HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.
AKYCTHYECKHI PE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabnroneHnue CBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYIOHW M
4acTOTOH KOJICOAHUH.

HccnenoBaHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIIEHUE,
noJsipu3anus, 1udpakuus, MHTepQepeHLUs.



Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnoie padomol, RPpAKMUKYM.
N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

M3yueHue pacpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsiMmonMHEHOE pacpOCTpaHEHUE CBETAa B OJHOpPOAHOM cpene. JIyd cmera.
ToueuyHbIi HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHUsi cBera. [locTpoeHue m300pakeHul B
m10ckoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIIOTHBIN MMOKa3aTeNb
npeiomiieHusi. OTHOCUTEINIbHBINA MOoKa3aTeNb mpeioMiieHus. [10CTOSHCTBO 4acTOThI
CBETA U COOTHOUIIEHUE JUIMH BOJIH MPH NEPEXO0JE MOHOXPOMATHUECKOTO CBETA Yepe3
IpaHUIly pa3zena AByX ONTUYECKUX CPE]I.

Xon myuent B mpusMme. Jucniepcus ceeta. CioxxHbIl cocTaB Oenoro ceera. LIBer.

[TomHoe BHyTpeHHEe oTpaxkeHue. lIpenenbHblii yrojl MOJHOTrO BHYTPEHHETO
OTpaKCHUS.

Cobuparonivie U paccerBarolye JUH3bl. ToHKasg TuH3a. POKYCHOE pacCTOSHUE
U ONTHUYECKasl Cuja TOHKOHM JIMH3bL. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSIHUS TOHKOM
cepUUuEeCKOM JIMH3BI OT €€ FEOMETPUM M OTHOCUTEIBHOTO IIOKA3aTeINs IPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xox Jyda, MpOLIEIUIErO JMH3Y MOJ IMPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300pakeHU TOYKM M OTpe3Ka MpsSMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Onrtnyeckune mpubopkl. Paspemiaromas cnocoOHocTh. ['N1a3 kak onrtudeckas
crcrema.

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnosas ontuka. Mutepdepenus ceeta. KorepeHTHbIE MCTOUHUKH. Y CIIOBUS
HaOJI0ICHUSI MAKCUMYMOB M1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! kilaccuuecknx HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cera. Judpaxiuonnas pemerka. Y ciioBrue HabII0ICHUS TIIaBHBIX
MaKCUMyMOB TMpH TaJCHUM MOHOXPOMATHYECKOTO CBeTa Ha IU(PPAKIIMOHHYIO
pPELIETKY.

Honﬂpmaum{ CBCTa.

TexHUYeCKUuEe YCTPOMCTBA W TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna,
nepuckon, Goroanmnapar, MHUKPOCKON, MPOEKIIMOHHBIM amnmapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jlemoncmpayuu.



3aKOHBI OTPAKEHHUS CBETA.
HccnenoBaHue NpesoMIIEHUs CBETA.

Habiroienue noaHoro BHyTPEHHETO OTpaskeHus. Mozellb CBETOBOA.

HccnenoBaHue Xxoja CBETOBBIX ITyYKOB Yepe3 INIOCKONapaluIeIbHYIO IJIACTHHY
U IPU3MY.

HccnenoBanre CBONCTB N300paKEHUH B JTMH3aX.

Monenu MUKpOCKOIIa, TeJIeCKomna.

Hab6mronenune naTepdepeninm cBera.

HaOmnronenue 11BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakxium ceera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenne nudpakiilmioHHOTO CIIEKTpa.

HabGmronenue nucnepcuu ceera.

HabGmronenue nonsipu3anuu cBeTa.

[IpuMeHeHue MOISIPOUJIOB JIJISl M3YUYEHUS] MEXaHUYECKUX HAPsHKEHUH.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.
N3mepeHue nokazaresis npesioMJIeHUs CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUSL OT BemlecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tomyyenune n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.
[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBanue TenecCKOMMUYeCKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIINN 1 TTOJISIPU3AIIN CBETA.
W3ydenne moaspu3auy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH AUAJICKTPHKA.
N3yuyenue naTEpPEpeHINH JIAa3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.
HabGmronenune nucnepcun.

HaOmronenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

N3mepenue IrHbI CBETOBOW BOJIHBI.

[Tomy4yeHune crekTpa W3IY4YEHHUS CBETOAMONA MPH TOMOIU TUPPAKITMOHHON
PEIIETKMU.

Pa3znesn 6. OcHOBBI CIeHHAJIBbHON TEOPHH OTHOCUTEIHLHOCTH.

FpaHI/IHBI IMPUMCHHUMOCTHU KJaCCUYE€CKON MEXAHHUKHU. HOCTy.TIaTBI cneyaibHON
TCOPUHU OTHOCHUTCIIbBHOCTH.



[IpoctpancTBeHHO-BpeMeHHO uHTepBai. [IpeobpazoBanms Jlopenia.
VYcnoBue npudnHHOCTH. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpAILICHUE JITTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C HEPIHEN U UMITYJIbCOM PENSTUBUCTCKOW YaCTULbI. DHEPIHUs
IIOKOS.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHME IIPOLECCHI: CIIyTHUKOBBIC
PUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YACTHLL.

Y4yeHn4eCcKuil HKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHre UMITYJIbCa U SHEPTUU PEISITUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3ITyUYeHUE (M3IydeHrne a0COIIOTHO YEPHOTO Tena).
3akoH cmenleHust Buna. I'unores3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CroneroBa. 3akonsl pororddexra. YpaBHeHUE
OunmreiHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeTa (B 4aCTHOCTH, JABJICHHE CBETA HA a0COIOTHO MOTJIONIAOITYIO
1 a0COJIIOTHO OTpaXKarolyro moBepxHOCTh). OnbiTh I1. H.

JlebOeneBa.

BomHoBBIE cBOMicTBa yacTull. BosHb! ne bpoiuns. [{nvHa BosHb! ae bpoins u
pa3Mephl 00JIaCTH JIOKAIU3aluy JBUXKYIencs yacTulbl. KoprycKynsipHOBOITHOBOM
nyanu3M. Judpakius 31eKTpoOHOB Ha KPpUCTAILIAX.

Crneunduka msmepennii B Mukpomupe. COOTHOIIECHUSI HEONpenenEéHHOCTEH
['eitizendepra.

TexHn4eckue yCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (GOTOJATYMK, TYHHENIbHBIM MUKpPOCKOI, COJIHeYHas OaTapes,
CBETOAMO/.

Hemoncmpauuu.
®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHETo (poTodddekra.

HUccnenoBanne  3aBUCMMOCTH  COOPOTHUBJICHHS  MOJIYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneynas Oatapes.



Yuenuueckuii 3xcnepumenm, 1abopamopuvie padomol, nPAKMUKYM.
HccnenoBanne Gorope3ncropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.
HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO/T OT HAMPSIKECHHUS.
Tema 2. Duzuxka amoma.

OnbITEl MO HCCIIEIOBAHUIO CTPOCHUS aroMa. llnaHerapHas Mojenb aroma
Pezepdopna.

IToctynatel bopa. M3myuenue u noryomnieHne (pOTOHOB IIPU MEPEXOJE aTOMA C
OJIHOT'O YPOBHs DHEPTMHU HA IPYTOu.
Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CrioHTaHHOE U BBIHYKJICHHOC U3JIYyYCHHC CBCTA. .H&BGp.

TexHuyeckue yCTpOMCTBA MW TEXHOJIOTHYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOMN), Ja3ep, KBAHTOBBII KOMITBIOTE.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.
Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.
HabGnrogenue imHeHyaToro CuekTpa.

HccnenoBanne criekTpa pa3pekeHHOTO aTOMapHOTO BOJOPOJa U M3MEpPEHHUE
nocrosiHHoM Punbepra.

Tema 3. Quszuka amomHo20 A0pa u I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens sinpa ['eiizenOepra—MBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M3oTonsl.

PamuoaktuBHOCTh.  Anbda-pacnaz.  DJIEKTPOHHBIH W TO3UTPOHHBIM
oetapacnaj. ['amma-usnydyeHue.

3aKOH PaJUOAKTUBHOIO pacnaaa. PaamoakTUBHBIE H30TOINBI B MPUPOJIE.
CBOiICTBa MOHU3HUPYIOIIETO M3Iy4YeHUsl. BiusHHE paguoakTUBHOCTU Ha J>KHUBBIC
opranu3mbl. EctrecTBeHHbIi QoH uzmydeHus. Jlozumerpus.

OHeprus CBSA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT macco sapa.

SAnepusie peakiuu. Jlenenune u cunrtes saep. SAnaepHsie peaktopsl. [Ipodnemsr
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKUE aCMEeKThl Pa3BUTHUS
AJIEPHOM SHEPIETUKH.

MCTOIH:-I perucrpanr U UCCJIICAO0BAHUA 3JICMCHTAPHBIX YaCTHII.



OyHIaMEHTAJIbHbBIE B3aUMOJCUCTBUS. bapHOHBI, ME30HBI W JICNTOHBL.
IIpencraBnenune o CrangaptHoi Moenu. KBapk-riatooHHas MOENb apOHOB.

®dusznka 3a npenenamu CraHgapTHoM monenu. TémHas martepus U TEMHas
SHEPrusl.

EnuncTBO usnyeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpoWCTBa U TEXHOJOTHUYECKUE MPOLECCHI: TO3UMETP, KaMepa
BuiibcoHa, sSiAepHbIN peakTop, TEPMOSIIEPHBIN peakTop, aTOMHass O00M0Oa, MarHUTHO-
pe30HaHCHast ToMorpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.
HccnenoBanre TpEKOB YacTUIl (IO TOTOBBIM (OTOrpadusim).
HccnenoBanue paiMoakTUBHOTO ()OHA C UCIOIb30BAHUEM T03UMETPA.
N3ydenue noriouieHust 0eTa-4acTul] aTFOMUHUEM.

Pasznen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BuUTHA acTpoHOMUU. [IpUKIanHOE U MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMHUH. [IpUMEHUMOCTHh 3aKOHOB (U3UKU I8 OOBACHEHUS MPUPOIBI
KOCMUYECKHX 00bEKTOB.

Metonbpl acTpoHOMUYECKHX HCcaeqoBaHUM. COBPEMEHHBIE ONTUYECKHE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUSL.

Bun 3B&3mHoro neba. Co3Besmus, sSpkue 3BE3NBI, IIAHETHI, WX BHJIUMOE
JIBUKEHHUE.

CoJtHeyHast cucTeMma.
Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3I.

3BE3/BI, UX OCHOBHBIE XapAKTEPUCTUKU. J[MarpaMma «CIEKTpalbHBIM KIacc —
CBETUMOCTBbY». 3BE3/bl TJIABHOM IOCIENOBATENBHOCTUA. 3aBUCUMOCTh «Macca —
CBETMMOCTBY» I 3BE3J TJIABHOW IIOCIENOBATEIBHOCTH. BHyTpeHHEe cTpoeHue
3BE31. COBpPEMEHHBIE IMPEACTABICHHUS O MPOUCXOXKACHUU U 3Boiounu ConHua u
3BE3/. DTallbl )KU3HU 3BE3 /.

Mineunsiii [yt — Hama [Manaktuka. [lomoxenne u aBwxkenue CoiHia B
lNanaktuke. Tunsl ramakTuk. Paguoranaktuku u kBasapbl. YEpHBIE ObIPBI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ma. Paz0eranue ramakTuk.
Teopus bonporo B3psiBa. PemmkToBOE U3ITyYeHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenus.



Habmonenust 3BE3qHOr0 HebGa HEBOOPYKEHHBIM TJ1a30M C HCIHOJIB30BAHUEM
KOMIIBIOTEPHBIX IPUIIOKEHUH JUIs OTIPEIEIICHUS [T0JI0KEHNS HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be31si CEBEPHOT0O MOJIYyIIApUs U SIPKUE 3BE3/IbI.

HaGmonennss B Teneckon JlyHbI, IIaHeT, TYMaHHOCTEH W 3BE3THBIX
CKOTUICHUIA.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3MepeHus PU3NIECKUX BETMYUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIHHBIC TOTPEITHOCTA M3MEPEHUN (PU3MUECKNX BETMYHH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX  W3MEPEHUW, MCCIEAOBAaHUN  3aBUCHUMOCTEU
¢u3nyecKuX BEIMYMH, IPOBEpPKa NPEUIOKEHHbIX runore3 (BbIOOp u3 pador,
OIKCAaHHBIX B TEMAaTUYECKUX pa3jieiax « Y YeHHYECKUH SKCIIEPUMEHT, JaO0paTOpHbIe
pabOoThI, MPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O0o001IeHNe U cUCcTeMaTU3alus COAEpPKaHUs pa3esioB Kypca «MexaHukay,
«MonekynspHas pu3nKa u TEpMOJUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus u
BOJIHBI», «OCHOBBI CIIEUATILHON TEOPUH OTHOCUTENBLHOCTHY, «KBaHTOBas (hr3nKay,
«DJIEMEHTBI aCTPOHOMHHU U aCTPOPUZUKID.

Ponp ¢u3uk ©U acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON U 3TUYECKOM cepax NesTeIbHOCTH YeI0BeKa, poiib U MECTO (PM3UKH U
aCTPOHOMHMHM B COBPEMEHHOM HAy4YHOW KApTHUHE MHUpA, 3HAYEHWUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, 00BICHUTEIHHOM U MPOTHOCTUYECKON QYHKIINUN (HU3UIECKOM
TEOpUH, POJIb (PU3UUECKON TeOpHH B POPMUPOBAHUM MPECTABIECHUN O (PU3NUECKO
KapTUHE MHUpa, MECTO (HPU3MYECKON KapTHHBI MUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca pusuku yriryosi€HHOro ypoBHs B 11 kiacce ocyiecTBisieTcs
C YYETOM COJEp)KaTEeIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nonamus, céA3aHHbIE C U3YUEHUEM MEMOO00E HAYUHO20
no3HanuA: SBICHWE, HAY4YHBIA (akT, TUroTe3a, (u3MUecKas BEIUYWHA, 3aKOH,
TEOpHsl, HaONIOJIeHHE, OSKCIIEPUMEHT, MOJCIUPOBaHUE, MOJeNb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuxka: pelieHUWE CHUCTEMBl YpPAaBHEHUU. [pPUTOHOMETpUYECKHUE
(GYHKIIMM: CHUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOpPBI M MX NPOEKIMHM HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB.
[TpousBogubie snemeHTapHbIX GyHKIUME. [Ipu3Hakum moao0usi TPEyroIbHHUKOB,
OIpeeNIeHUE MIIOAAN IIIIOCKUX GUryp u 00béMa Tell.



Buonozun: snextpuueckue SBIECHHWS B JKMBOW MNpPUPOJE, KOJeOaTelbHbIE
IBUKEHUSI B JKUBOM IPUPOAE, DSKOJOTUYECKHUE PHUCKU IPU IPOU3BOJCTBE
JJIEKTPO3HEPIUH,  AJIEKTPOMArHUTHOE  3arpsA3HEHHE  OKPYXKalIEeH  Cpejbl,
yIIBTPa3BYKOBAsl AMATHOCTUKA B MEIHUIIMHE, ONTHYECKHUE SABJICHUS B )KUBOU MPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKAS! CTPYKTYpa TBEPIBIX
T€J, MEXaHU3MbI 00pa30BaHUs KPUCTAININYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIN3.

TI'eozpaghus: MarHUTHBIE TTOTFOCA 3EMITH, 3AJI€KU MAarHUTHBIX Py, POTOCHEMKA
3eMHOI TTOBEPXHOCTH, cericMorpad.

Texnonocua. TPUMEHEHHE IIOCTOSHHBIX MArHHATOB, 3JIEKTPOMAarHuTOB,
3JIeKTpoBUTraTeNb SIkoOu, TeHepaTop NMEPEeMEHHOI0 TOKa, WHIYKIMOHHAs IEYb,
JIMHUU DJIEKTPOIIepenad, 3JICKTPOABUTATEINb, pajgap, paluONPUEMHUK, TEIEBU30D,
anteHHa, Teneon, CBY-meub, ynbTpa3ByKOBas [IMarHOCTHKAa B TEXHUKE,
IPOEKLMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIlyTHUKOBBIE
PUEMHHKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE

PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro npeamera «Dusukay 10mKHbI
OTpaXkaThb TOTOBHOCTh W CHOCOOHOCTHh OOy4YarolmUXCSd PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTU, CUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX  BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONBITA U OIBITA JAECATEIIBHOCTU B ITPOLIECCE PEaJv3alii OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IpakIaHCKOIro BOCIIUTAHUA:

«  chOpMUPOBAHHOCTH IPakAAHCKOW MO3UIMK 00YUYaIOMIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

* IIPUHATHUC  TpPAAULIHUOHHBIX O6H_I€‘ICJ'IOB€IICCKI/IX TYMAaHHUCTUYCCKUX U
ACMOKPATHYICCKHUX HGHHOCTeﬁ;

» TOTOBHOCTH BECTH COBMECTHYIO JEATEIHLHOCTh B MHTEPECAX TPaKTaHCKOTO
oOIllecTBa, y4YacTBOBaTH B  CaMOYIpaBJICHWU B  00pa30oBaTEILHOM
OpraHU3allnu;

+ YMEHHE B3aUMOJCHUCTBOBATH C COUMAIBHBIMA MHCTUTYTaMHU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

+  TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.
NATPHUOTHYECKOT0 BOCIIMTAHUS:

+  chOpMUPOBAHHOCTh  POCCHUUCKOM TPaKIaHCKOH
UJIEHTUYHOCTH, NATPUOTU3MA,

+ IIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHIKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
+  chOpMUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO IMOBEACHUS;

+  CIOCOOHOCTH OIICHHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE
B JICATEIBHOCTU YYEHOTO;

* OCO3HAaHHUC JIUYHOI'O BKJIaJa B IIOCTPOCHHC YCTOﬁqHBOFO 6y,[1y1[[61“0.

ICTETHYECCKOI0 BOCIIMTAHUA



+  3CTETUYECKOE OTHOIIECHHE K MUPY, BKIFOUAsl 3CTETHUKY HAYYHOI'O TBOPYECTBA,
npucymero Gu3n4eckoil Hayke.

TPYAOBOTO BOCIIUTAHUS .



MHTEpEC K pasiniHbIM cepaM npodeccHoHaIbHON ACITETBHOCTH, B TOM
YHCIIe CBA3aHHBIM C PU3HUKOI M TEXHUKOW, yMEHHE COBEPILIATh OCO3HAHHBIH
BbIOOp Oymyieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUIaHBI; TOTOBHOCTB M CHOCOOHOCTH K 00pa30BaHUIO H CAMOOOPA30BaHUIO B
oOyacTi (PU3MKKM HA TIPOTSHKEHUH BCEH JKU3HHU.

IKOJIOINYECKOI'0 BOCIIMTAHUA

c(OpPMHPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbI, OCO3HAHHE TJ100aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYILIECTBICHHE JCUCTBUM B OKPYXKAIOUIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEl YCTOMYMBOIO PA3BUTHS YEIIOBEUECTBA;

paclIMpEeHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

HEHHOCTU HAYYHOI'O IMO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs: (PU3UKH OCYIIECTBIISATh MPOCKTHYI0 U HCCIEIOBATEIbCKYIO
JESITEIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe AeiicTBUs ba3oBbie
Jornyeckue JecCTBHUA:

CaMOCTOATENLHO  (OpMyIUpOBaTE H  aKTyaJIM3UPOBaTh  MIPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU ACATEIBHOCTH, 3aJaBaTh IMAPAMETPhl U KPUTEPUU HX
JIOCTHKCHUS;

BBIABJIATL 3daKOHOMCPHOCTM MW IIPOTHBOPCUYHA B paCcCMATpUBACMBIX
(I)I/IBI/I‘-ICCKI/IX SABJICHUAX

pa3pabaThIBaTh IJIaH PEUICHUs] MPOOJIEMBI ¢ YYETOM aHAU3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;



BHOCHUTb KOPPCKTUBBI B JCATCIIBHOCTH, OIOCHHBATL COOTBCTCTBHC
PE3YIbTATOB LCIIAM, OOCHHUBATL PUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAMHUPOBaTh U BBINOJHATH pPadOTy B YCIOBUSAX pEANbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIINLIICHHUC IIPU PCHICHUHU KU3HCHHBIX HpO6J'I€M.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIaACTb HaquOﬁ TCPMHUHOJIOT HCI?I, KIIIOYCBBIMHU ITOHATHAMHA M MCTOdaMH

bu3nUecKoil HayKH;

BJIQJICTh ~ HaBBIKAMHU  Y4EOHO-HCCIICIOBATEIILCKOM W MPOEKTHOM
NEATeIbHOCTH B 00JIacCTM (PU3HUKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENLHOMY TIOMCKY METOJIOB peIIeHUs 3ajady  (U3MUECKOro
COJICpKaHMsl, TPUMEHECHHUIO PA3JUYHBIX METOJOB TMO3HAHUS; BIAJETh
BUJIAMU  JEATEIbHOCTHU MO  MOJYYEHUIO HOBOIO  3HaHWS, €ro
WHTEpIIpeTaluu, MPeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX
CUTyallusIX, B TOM YHWCJIE TIPHU CO3JaHUHM Y4YEOHBIX MPOEKTOB B 00JacTU
busuKy;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyalM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3Yy €€ pElIeHHs, HaXOAUTh AapryMeHThl s
JTI0KA3aTesIbCTBa CBOMX YTBEPKJECHUM, 3a/laBaTh MapaMeTpbl U KPUTEpUU
penieHus;

AHAJIM3UPOBATL IIOJIYYCHHBIC B XOJAC PCHICHUA 3adadud pPE3yJIbTaThbl,
KPUTHUYCCKH OLCHHUBATH NX JOCTOBCPHOCTD, IIPOTHO3UPOBATh U3MCHCHHC B
HOBBIX YCJIOBHAX,

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 00pa30BaTelIbHON
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYeHUH (PU3UKH;

AaBaTb OICHKY HOBBIM CUTyallUsIM, OLICHHUBATDb HpHO6pCTéHHBIﬁ OIIBIT,

YMETh TEPEHOCUTh 3HAaHUA 10 (QU3MKE B MPAKTUYECKYIO 00JacTh
KU3HEICATCIIbHOCTH;

YMETh HMHTETPUPOBATh 3HAHUA W3 Pa3HBIX NPEIMETHBIX oOiacteir; O
BBIJIBUTAaTh HOBBIE UJICH, IPEAJIATaTh OPUTHHAIIBHBIE TTOAXO/IbI U PELICHUS,
0 cTaBUTH IPOOJIEMBI U 33/1a4, JOMYCKAIOIIUE aTbTEPHATUBHBIC PELICHUS.

Pabora ¢ undopmanmeii:



*  BJAJIETh HaBbIKAaMU NOJyYeHUs! UH(POpMaLMK GU3NYECKOTO CONEPIKAHUS U3
VUCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIIBHO OCYILIECTBISATH IIOUCK,
aHalli3, CHCTEMAaTH3allMI0 M HHTEPHpPETAlUi0 MHPOpPMAIMH Pa3IuIHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

*  OLEHUBATH JOCTOBEPHOCTh MH(MOPMALIHH;

* HCIOJb30BAaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUM KOTHUTUBHBIX, KOMMYHHUKaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ad C COOJIOJCHHUEM TpeOOBaHUIM 3PrOHOMMKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, pPecypcocOepeKeHHsl, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMaCHOCTH;

« CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEpKaHUS B PA3IMUHBIX (opMaTax c
yu€TOM Ha3HayeHHs: WHQPOpMallMu U LEJIeBOM ayIuTOpuu, BbIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABIEHUS U BU3YaJIU3ALINH.

KoMMyHMKATHBHBIE YHHMBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHWE Ha YypoKax (U3MKK M BO BHE-YPOUHOMU
NEATEIbHOCTH;

+ pacmo3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyalldd W CMAr4aTh
KOH(DJIUKTHI; pa3zBEPHYTO W JIOTHYHO U3JAraTh CBOKO TOYKY 3pEHUS C
HCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

« TOHUMATh H UCII0JIb30BaTh OpPEeUMYIECTBA  KOMaHAHOW U
WHIUBUYyAIbHON paOOThI;

« BbIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX NEUCTBHM C y4ETOM OOLIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

* TpPUHUMATH ILEIM COBMECTHOM [JEIATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEHUCTBUA II0 €€ JOCTHKEHMIO: COCTaBILATH IUIaH
NEUCTBUMN, pacipeieisiTh POJId ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYK1aTh
pe3ynbTaThl COBMECTHOM padOTHI;

+ OLEHUBATh KAYECTBO CBOEr0 BKJAJa M KaXJIOro y4aCTHUKAa KOMaH/bl B
OOIIMiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

« TIpemyiaraTb HOBBIE MPOEKTHI, OLCHUBATh HJEU C TMO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

*  OCYHICCTBJIATH IIOSHMTHUBHOC CTPATCTHUYCCKOC IIOBCACHHEC B Pa3JIMYHBIX
CUTyalusax, NposBJIATbL TBOPUYCCTBO U B006pa)KGHI/Ie, OBITH WHHUIIMATHUBHBIM.



O

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH CaMoopraHnsaunﬂ:

CaMOCTOATENBHO OCYIIECTBIIATH IO3HABATEIBHYIO I€ATEIBHOCTD B 00JIaCTH
(GU3UKY M aCTPOHOMHUH, BBISBIISTH POOJIEMBI, CTABUTh B (DOPMYITHPOBAThH
COOCTBEHHBIC 33]1a4H;

CaMOCTOSITEJIBHO COCTABIIATH IJIaH PEIICHUs PACUYETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHEHUS MPAKTUYECKONW padOThl C YYETOM HMMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

AaBaTb OICHKY HOBBIM CUTYaAllUsM;

pacHIupsITh paMKH y4eOHOro TMpeaMeTa Ha  OCHOBE
JUYHBIX TPETOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JPYAUIIMH B 00JIACTH
(U3UKK, TOCTOSHHO MOBBIIIATh CBOW 0OOpPA30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



AaBaTb OLICHKY HOBBIM CHUTYyaAllUAM, BHOCUTH KOPPCKTUBLI B ACATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,

BJIaJICTh HaBBIKAMHM II03HABATEJILHOW pediiekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX TPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;

MCITOJIB30BATh MPUEMBI PEPIIEKCUN JIJIS1 OUEHKH CUTYalluH, BBIOOpA BEPHOTO
peleHus;

YMETh OLOCHHUBATH PHUCKUM M CBOCBPCMCHHO IIPHMHUMATL PCHICHUA II0 HX
CHMKCHHUIO,

IIPUHUMATb MOTHBBI M QAPIryMCHTBHI APYIUX IIPH AHAJIMU3C PC3YyJIbTATOB
ACATCIBbHOCTH,

IIPUHUMATb Ce6}I, ITIOHHMMasA CBOM HCAOCTAaTKHM N JOCTOMHCTBA,

IIPUHAMAaTh MOTHBBI M ApPryMEHTBI IPYTUX IIPU AHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

IPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B mpomecce AOCTMKEHUS JTHYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI TIO
bu3uke I ypOBHS CpeaHero oOImero oOpa3oBaHHS y OOYyYaroIIuXCs

COBEPIIIEHCTBYETCS IMOIIMOHATILHBIH WHTEJUICKT, MpEANoararomii
c(hOpMHUPOBAHHOCT:
+ CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

OMOIMOHAIEHOE COCTOSTHUE, BUICTHh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHNUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTH aJalTUPOBATHCA K
HMOIIMOHAJIBHBIM M3MEHEHUSIM U MPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIFOYAIOLIEH CTPEMIIEHUE K JOCTMIKEHUIO LIEJIN
U yClexy, ONTUMHU3M, NHUIIMATUBHOCTb, YMEHHUE ACHUCTBOBATH, UCXOI U3
CBOMX BO3MOKHOCTEH;

OMIIaTHH, BKJ'IIO‘I&IOH.I@IZ CIIOCOOHOCTH  ITOHMMATh OMOIIMOHAJIBHOC
COCTOSAHHEC JOpPYIUX, YUYUTBIBATL €ro IpHu OCYIICCTBJICHHUU O6H_[6HI/I$I,
CITOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUILO,

COI[MAJIBHBIX  HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH  BBICTPAauMBaTh
OTHOILIEHUS] C JPYTUMH JIIOJIbMHU, 3a00TUTHCS, MPOSBISATH HHTEpPEC U
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonity o0yuenus B 10 knacce npeiMEeTHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

NOHMMATh poib (U3MKK B  SKOHOMHYECKOM, TEXHOJOTHYECKOH,
IKOJIOTUYECKOM, COLMAIbHOM W OSTHYECKOW cdepax AeATeIbHOCTH
4eJI0BEKa, POJIb U MECTO (PM3UKHU B COBPEMEHHON HAayYHOM KapTHHE MHpa,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOIIEH, OOBACHUTENBHON U
MPOTHOCTHYECKOW  (PyHKIMH  (U3HUYECKONM TEOpUHM —  MEXaHHUKH,
MOJIEKYJISIPHON (PU3UKK M TEPMOJUHAMHKH, pOJib (PU3NUECKON Teopuu B
(opMHpPOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasznuyarh YCJIOBHS NPUMEHMMOCTH Mojenedl (Qu3Mueckux Ten u
IPOLIECCOB (SIBJICHMI): HMHEpLHMAIbHAS CHCTEMa OTCYETa, aOCOJIOTHO
TBEPAOE TENo, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKECHHUE,
CBOOO/IHOE TMajicHue, aOCoJIIOTHO Yyrpyras aedopMmaius, abCOIOTHO
ynpyroe 1 adCOJIFOTHO HEYIIPYrO€ CTOJKHOBEHUS, MOJIEH Ia3a, KUIAKOCTU
U TBEPIOTO (KPUCTAJUIMYECKOr0) Teja, UJeaNbHbIN I'a3, TOUCUHBIH 3aps,
OJTHOPOJIHOE DJIEKTPUUECKOE TOJIC;

paznuyaTth ycioBHsS (TpaHULbI, 00JACTH) MPUMEHUMOCTH (DUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBATh W OOBSACHITH MEXaHMYECCKHE TMPOLECChl M SBIICHUS,
WCTIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIKECHUS, (DOPMYJibl KHHEMATUKU PaBHOYCKOPEHHOTO
NBIOKCHUS, TpeoOpazoBaHus [amuies IsI CKOPOCTH M TMEPEeMEIICHUS,
3akOoHbl HbIOTOHA, NPUHOMO  OTHOCUTENIBHOCTHM ['anmunes, 3akoH
BCEMUPHOT'O TATOTEHHMS, 3aKOHBI COXPAaHCHUS UMITYJIbCA U MEXAHUYECKOU
DHEPI'HH, CBSI3b PabOTHI CHUJIBI C M3MEHCHHEM MEXaHHYECKON SHEpIuH,
YCIOBUSI paBHOBECHUs] TBEPJAOrO Teja), MPU ITOM HCIOJIH30BaTh
MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
bu3MUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['amuiesi, BTOPOro M TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXPAHEHUsS] HUMITYJIbCAa W MEXAHUYECKOU
SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SBJICHUS, UCIIONb3YS
ocHOBHbIe TMOJ0KeHUss MKT u 3aKoHBI MOJEKYJISIpHOM (UHKU U
TEPMOJMHAMHUKUA (CBA3b JIABJIEHUSA UJCATBHOIO Ta3a CcoO CpeaHei
KMHETUYECKOW DJHEpPruer TEIUIOBOTO JBMKEHHMS M KOHLEHTPALHUEW €ro
MOJIEKYJ, CBsI3b TEMIIEpATypbl BEILIECTBA CO CpPEAHEH KHUHETUYECKOHN
DHEPIrUEN TEIJIOBOTO ABMIKEHMS €T0 YacCTHLl, CBA3b JABJICHHS UACAIBHOTO
rada C KOHUEHTpalMeW MOJIEKYJ] U €ro TeMIIEpaTypoi, YypaBHEHUE
MenneneeBa—Knanelpona, mepBbld 3aKOH TEPMOJAMHAMUKH, 3aKOH



COXpaHEHUs] PHEPTrUU B TEIUIOBBIX Mpolleccax), IPU 3TOM HCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBHS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnaneiipoHa;

aHAJTU3UPOBaTh U OOBSACHATH DJICKTPUUYECKUE SBJIICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI 3JICKTPOJMHAMHUKH (3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsiza, 3aKOH Kyiona, MOTECHI[MATbHOCTD
AIEKTPOCTATUYECKOTO TOJIA, MNPUHIMUII CYIEPHO3ULNU JJIEKTPUUIECKUX
MOJIEH, MPU ATOM YyKa3biBasg YCJIOBHUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHHUS: 3aKOHbI OMa Jyisi ydyacTka
ey W JUId 3aMKHYTOM 3JIEKTPUUYECKOW mernu, 3akoH Jlxoyns—JleHia,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

OMHUCHIBATh (PU3UUECKUE TPOIECChl M SBJICHUSA, HCIOJIb3YS BEIHMYHHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbl, JIaBJICHUE, NOTCHIUAIbHAS JHEPTUs, KUHETHUYECKas
DHEPrus, MEeXaHW4YecKasi JHeprus, paboTa CHIIBI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHHUE, Cujia TSKECTH, CHJIA YNPYTOCTH, CUJIa TPEHHS, MOIIHOCTD,
AHEPIHs B3aUMOACHCTBUS Tella ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTHS
ynpyroit aedopManu MOPY>KUHBI, KOJWYECTBO TEIUIOTHI, a0COIOTHAs
TeMmreparypa Tela, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS DHEPrus
UJIeaJIbHOI0 OJHOATOMHOTO T'a3a, paboTa UIeaJIbHOTO ra3a, OTHOCUTEIbHAS
BIIAKHOCTh  Bo3ayxa, KIIJI wuaeanpHOro TEMIOBOrO  JIBUTATEIS;
AJIEKTPUYECKOE  TOJIEe,  HANpPsDKEHHOCTh — DJIEKTPUYECKOTO  TIOJI,
HaNpsDKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKEHHOro Iapa B
BaKyyME€ W B JUAJIEKTPUKE, TOTEHIMAT 3JIECKTPOCTATUYECKOTO IOJIH,
Pa3HOCTh MOTEHIIUAIIOB, JIEKTPOABIIKYILAS CUJIA, CUJIA TOKA, HAITPSIKEHUE,
MOIIHOCTh TOKAa, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO KOHIEHCATOpa,
COIIPOTUBIICHUE YYacTKa LEMNH C IOCJIEAOBATEIbHBIM U NapauIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO TOJIsI KOHJEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHUS  (U3MYECKUX  SIBJICHUI:
MEXaHHUYECKOC JBIDKCHHE, TEIUIOBOS [IBIDKCHHWE YaCTHI[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHME, Muddy3usi, ucrnapeHue,
KHTICHUE ¥ KOHACHCAITUS, TUTABJICHUE ¥ KPUCTAJLTA3AIHS, HAlIPABICHHOCTh
TEeIJIoNepeavun, dJICKTPU3AIHUS TeJl, SKBUMOTCHIIMAIIBHOCTh MTOBEPXHOCTU
3apsHKEHHOTO TTPOBOTHUKA,

IPOBOANUTDH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIUYUHBI OT
JPYro ¢ UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, TIPU TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJdbTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
¢uznyeckux BeMMYUH B BHJE TpaduUKOB C Y4YETOM aOCOITIOTHBIX
NOTPENIHOCTe  W3MEpPeHMH, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCIIEIOBAHMUS,



IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEJIUYUH, NPU ITOM
BBIOMPATh ONTHUMAJIBHBIA METOJ HU3MEPEHMs, OLEHUBATH A0OCOIIOTHBIE W
OTHOCUTEJIBHBIE MIOTPEITHOCTH IIPSMBIX U KOCBEHHBIX U3MEPEHUN;

MIPOBOJIUTH ONBITHI IO MPOBEPKE MPEIIOKEHHON THUIIOTE3bI: NIAHUPOBATH
AKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAJILHYIO YCTAaHOBKY, aHAJTU3UPOBATh
MOJYYEHHBIE pE3yJbTAaThl U JENaTh BBIBOJ O CTATyCE MPEIJI0KEHHOU
TUIIOTE3bI;

COOJTFO/IaTh TIpaBHiIa 0€30IIaCHOTO TPy 1a MPH MPOBEICHNUN HCCIICT0OBaHUH B
pamKax y4eOHOI0 AKCIIEPHMEHTA, PaKTHKyMa u
y4eOHOHUCCIICI0BATCILCKON U IIPOCKTHOU JCATCIBHOCTH C
UCIIOJIb30BAHUEM  H3MEPHUTCIIBHBIX  YCTPOHCTB W J1aOOPAaTOPHOTO
000opy10BaHUS;

pemarb pacy€THBIE 3aJayd C SBHO 3aJaHHOW M HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIEbI0: Ha OCHOBaHMM aHAJINW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENIH, OTBEYAIIIeH TpeOOBaHUAM 3aJauH,
IPUMEHATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYNATHI (PU3HUECKUX
TEOPUN IIPU UCHOJIB30BAHUM MATEMATHYECKHMX METOJOB PELICHUS 3aJ1ad,
IPOBOJUTH PACUETHI HA OCHOBAHUMU MMEIOLIUXCS TaHHBIX, AHAJIM3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METO/ABI PEIICHUS C YUYETOM IOJYUYEHHBIX
pe3yibTaToB;

pemaTh KadeCTBEHHBIC 3ajaud, TpeOyromue TPUMEHEHUS 3HAaHWA U3
Pa3HBIX pa3aeioB Kypca GU3NKH, a TAK)KE UHTETPAIIUN 3HAHUN U3 JIPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAWBATH JIOTUYECKYIO
IIEMTOYKY PACCYKJICHUN ¢ OTIOPOM Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

HCIIOJIB30BaTh TEOPETUYECKUE 3HAaHMUS IS OOBSACHEHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YIEHBIX(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHUpA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUN;

aHAIIM3UPOBATh M OLIEHWBATH MOCIEACTBUS OBITOBOM M MPOW3BOJICTBEHHOM
JESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHOM ¢ (U3MUECKUMU MpPOLECccaMH, C
MO3UIINH AKOJIOTUUECKOM 0€30MacCHOCTH, MPEICTABICHUN O pallMOHATILHOM
IPUPOJIOTIONB30BAHUH, @ TAKXKE Pa3yMHOM HCIOJIb30BAaHUH JTOCTHKEHUIN
HAyKM W TEXHOJIOTWHA JJis JajJbHEHIIero pa3BUTHS UYEJIOBEUYECKOTO
00IIIECTBA;

OPUMEHATH pa3jnyuHble crocoObl paboThl ¢ MH(pOpManuen (HU3NUECKOro
COJEp)KaHUsI C HCIOJB30BaHWEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJOTHM, TIPU 3TOM HCIOIb30BaTh COBPEMEHHbIE WH(OPMaLMOHHBIE



TEXHOJIOTUM JJIA TIOMCKa, MepepadOTKM W TpPeIbsBICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMAaLIUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALUU
uHbopMaIuKU, MOJTYYEHHOM U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHANIM3UpOBaTh  ToOJydaemMyro  HWHGOpMaIMi0O U OLEHHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOpPMALIUU;

POSIBIISITh OpraHu3allMOHHBIE U NIO3HABaTEJIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUS HOBBIX 3HAHUI B IPOLIECCE BHITIOTHEHMS
MPOEKTHBIX U Y4eOHO-HCCIE0BATENbCKUX PaldoT;

paboTaTh B TIpyNNe C HCIOJIHEHWEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAUOHATIBHO PACIPENEIATh ACSITEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalUsX, aJ€KBATHO OLIEHMBATH BKJIAJ KaXKIOIO W3
YYaCTHHUKOB T'PYMIIbI B pEIIEHUE pacCMATPUBAEMON TPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oynylield npodecCUOHaIbHON 1E€ATEIbHOCTH I10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIS.

K konity oOyuenus B 11 knacce npeIMeTHbIC pe3yJIbTaThl HAa YIITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOMN, TEXHOJIOTUYECKOM, COIIUATBHON
U ATUYECKON cdepax esTeTbHOCTH YeJOBEKa, POJib U MeCTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NEeATEIbHOCTH YEJIOBEKAa M JAIbHEHMIIEM HAYYHOTEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OIHUCATEIBbHON, CUCTEMATU3UPYIOUIEH, OOBIACHUTEIBbHONH U
MPOTHOCTHYECKOW (YHKUUNA (PU3NYECKOW TEOPUH — 3JIEKTPOJUHAMUKH,
CHELMAIbHOM TEOpUU OTHOCUTENIbHOCTH, KBAaHTOBOM (DU3HMKH, pPOJIb
dbuznyeckoil Teopuu B (POPMHUPOBAHUU MPEICTABICHUNH O (HU3NUECKOU
KapTUHE MHpa, MECTO (U3UYECKON KApTUHBI MHUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;

paznuyaTh YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3HUYECKUX Tel U
MPOIIECCOB  (SIBJICHUM): OJIHOPOJHOE DJJICKTPUYECKOE U  OJHOPOJIHOE
MarHuTHOE T0JIs, TApMOHUYECKHE KOoJIeOaHMs, MAaTeMaTHUSCKUH MasTHHK,
WJICAIBHBIN TPYKWHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAJbHBIN
KoJie0aTenbHbI KOHTYpP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTIO sijipa U
KBAHTOBOM MOJICJIU CBETA;

pa3nuyath YCJIOBHUS (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (U3UYECKHUX
3aKOHOB, IOHUMATh BCEOOIIHI XapakTep (GyH/IaMEHTAIbHBIX 3aKOHOB 1

OI'paHUYICHHOCTDb NCIIOJIb30BaAHUA YaCTHBIX 3aKOHOB,
AHAJIM3UPOBATH U O0OBSICHATH SJICKTPOMArHUTHBIC TIPOLECCChI U SBJICHUA,
HCIIOJIB3ysA OCHOBHBLIC TIIOJIOKCHHMA W 3aKOHBI OJCKTPOAWHAMHKH U



CHEIUaIbHOW  TEOPUU  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsana, cuina Awmmepa, cuna JlopeHma, 3akoH
ANIEKTPOMAarHUTHOM  WHAYKUWMHM, npaBwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE OJEKTPUYECKOM IIeMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAaThl CIIEHUAIbBHOW TEOPUH OTHOCUTEIHLHOCTH
DiiHIITeNHHA);

aHAIIM3UPOBATh U OOBIICHATH KBAHTOBBIC MPOLIECCHI U SIBICHHUS, HCTIONb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (¢u3uku  (ypaBHeHUE  DUHIUTEWHA  AJIs
dotorddekra, mepBelii 1 BTOPOil mocTynatel bopa, MpuHIUI COOTHOIICHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXpAHEHUs 3apsIOBOTO U
MacCOBOT'O YHCEN U SHEPTUU B AJIEPHBIX PEAKIUAX, 3AKOH PAJUOAKTUBHOTO
pacmnana);

OMUCHIBATh (PU3NUECKUE TPOLIECChl U SIBJICHUS, HUCIOJIb3YysS BEJIMYMHBI:
HaNpsKEHHOCTD AJIEKTPUYECKOTO IO, MMOTEHIUAI 3JIEKTPOCTATUUECKOTrO
I0JIsI, PA3HOCTh MOTEHUUAIOB, JJECKTPOABIKYIUAs CWJIA, WHIYKLUS
MAarHUTHOIO TOJIsI, MAarHUTHBIA MOTOK, cuia AMriepa, WHAYKTUBHOCTb,
AIEKTPOABMKYI[asl CUJIa CAaMOUHAYKLIHMH, OSHEPTUS MArHUTHOTO I10JIA
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUI UMITYJIbC, IOJIHASI SHEPT U], SHEPTUS
MOKOSI CBOOOJTHOM YAaCTHIIBI, YHEPTUS U UMITYJIhC (POTOHA, MACCOBOE YUCIIO
Y 3apsijl A1ipa, SHEPTHUsI CBSI3U SApa;

OOBSCHATH  OCOOCHHOCTM  TpPOTEKaHUsT  (U3UYECKUX  SIBJICHUU:
AIIEKTPOMArHUTHAS WHIYKINS, CAMOUHAYKITUS, PE30HAHC, HHTep(EepEHITNS
BOJIH, Judpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTpaKEHUE,
doTornexrpuueckuit apdekt (hotorddexr), anbda- u 6eTa-pacnas aep,
ramMmMma-usydeHue saep, Gu3ndecKue MPUHITUIBI CIIEKTPAILHOTO aHAINu3a U
paboTHI J1a3epa;

ONpPEAEATh HAMNPABICHUE HWHAYKIIMU MArHUTHOTO MOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTpOUTH U300pakeHne, Co3aBaeMOe MIOCKUM 3€PKaIOM, TOHKOW JIMH30M,
1 PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAIONIME ACTPOHOMHUYECKUE MOHATHS, TEOPUH U
3aKOHBI JIJII aHajgu3a U OOBSCHEHHS (PU3MYECKUX  ITPOIIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3NHBIX CHUCTEMAX, B MEKIAIAKTUUECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, YBOIONNH 3BE3/] U BeelleHHOIM;

OPOBOANUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, TPU OSTOM KOHCTPYHPOBATH
YCTAHOBKY, (DUKCHPOBAaTh pE3yNbTaThl IOJyYEHHOH 3aBUCHUMOCTH
¢usznyeckux BeMMYUH B BHJE TpaduUKOB C Y4YETOM aOCOITIOTHBIX
NOTPENIHOCTe  W3MEpPeHMH, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCIIEIOBAHMS;



IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEJIUYUH, NPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJ HM3MEPEHMs, OLUEHUBATH AOCOIIOTHBIE U
OTHOCUTEJIBHBIE MIOTPEITHOCTH IIPSMBIX U KOCBEHHBIX U3MEPEHUN;

MIPOBOJIUTH OMNBITHI N0 MPOBEPKE MPEIIOKECHHON THUITOTE3bI: TNIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJYYEHHBIE pE3yJbTAaThl U JENaTh BBIBOJ O CTATyCE MPEIJI0KEHHOU
TUIIOTE3bI;

OIMMCBIBATb MCTO/IbI ITOJYYCHUA HAYYHBIX aCTPOHOMHWYCCKUX 3H3HHI>1;

cOOJTI01aTh MpaBuiia 6€30MacHOro TPY/la MPY MPOBEICHUN UCCIIEIOBAHUN B
pamKax y4eOHOT0 IKCIIEPUMEHTA, MIPaKTUKyMa u
y4eOHOUCCIIEeI0BATEILCKON u MIPOEKTHOM TSI TENHHOCTU C
WCIIOJIb30BAHUEM  HM3MEPUTEIBHBIX  YCTPOWCTB W JIADOPATOPHOTO
o00opy1I0BaHUS;

pemarb pacy€THBIE 3aJayd C SBHO 33JaHHOW M HESIBHO 3aJaHHOU
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHajiM3a YCJIOBHS BBIOMpATh
¢uznyeckue MOJENu, OTBEYaIIIWe TPEOOBAHUSAM 3a7aud, MPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJIAThl (PU3UUECKUX TEOPUH
IIPU  WCHOJIb30BAHMM MATEMaTUYECKUX METOJOB pEIICHUA 3aj1ad,
IIPOBOJANUTH PACUETHI HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHAJIW3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PELICHUSA C YYETOM ITOTYyUYECHHBIX
pe3yibTaToB;

pelath KayecTBEHHbIE 3aaud, TPEOYIoLIUMEe NPUMEHEHHs 3HaHUM U3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TAaKKE UHTErpaluy 3HAaHUN U3 IPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTUYECKYIO
LEMOYKY PACCYKJICHNUI C ONOPOIl HA N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHMS [l OOBACHEHHS OCHOBHBIX
MPUHIIUIIOB PaO0ThI U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJIOTUYECKUX IPOLIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAM3UPOBATh U OIICHUBATH IOCJICACTBUS OBITOBOM M IMPOU3BOJICTBECHHON
NEATECILHOCTH 4YEJIOBEKa, CBA3aHHOW ¢ (PU3MYSCKUMH MpoOIECCaMH, C
MO3UIINN SKOJIOTUIECKON 0€30MacCHOCTH, MPEACTABICHUIN O PAIlMOHAIBHOM
PUPOOIIOIL30BAHUH, & TAaK)KE€ Pa3yMHOM HCITOJIb30BAaHUU JOCTHKCHUU
HAyKW W TEXHOJOTUH JUIA JATbHEHIIET0 Pa3BUTHS YEIOBEYECKOTO
00IIIECTBA;



IPUMEHATh pa3jMuHble crocoObl paboThl ¢ MH(poOpManuend (GpU3NIecKoro
COJEp>KaHUSI C HCIOJB30BAaHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJOTMM, IPU 3TOM MCIOJIb30BaTh COBPEMEHHbIE HMH(OPMAalOHHbIE
TEXHOJOTMM JJI TOUCKA, MepepabOTKM W MpeAbsABICHUS Y4eOHOM u
HAYYHO-TIOMYJISIPHON MH(OPMAaLUY, CTPYKTYPUPOBAHUS U HHTEPIIPETALIUN
uHpOpMallMK, MOJYYEHHOM W3 pa3IMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAIM3UpOBaTh  MOMy4aeMylo  HH(OpMalMIO ©  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHWM, TaK U Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

MPOSIBIISIT OpraHu3aluOHHBIC u M03HABATEIIbHBIC YMEHUS
CaMOCTOSITETILHOT'O TPUOOPETEHUSI HOBBIX 3HAHUH B MPOIIECCE BBHIMOTHEHUS
MPOEKTHBIX U Y4eOHO-UCCIEA0BATEIBLCKUX Pa0oT;

paboTarh B TpynIe € HCIOJIHEHUEM pPa3Iu4HbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh pabOTy TPYMIIbI, PAllMOHATIBHO PACTIPEAEIATh EATEIbHOCTh
B HECTaHJAPTHBIX CUTYyalMsX, aJl€KBATHO OLIEHUBATH BKJIAJ KAXKJIOIO W3
YYaCTHUKOB T'PYMIIbI B PEIIEHUE PacCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTHUBALIMIO K Oynymieil npodeccnoHanbHOU JeATEIbHOCTH 110

CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM (undposbie)
Ne ni/m NPOrpaMMEI Beero Konrpoasnusie | Ilpakrnyeckue 00pa3oBaTe/bHbIe
padoTshI padoThI pecypebi
Paznen 1. ®USUKA U METOAbI HAYUYHOI'O 110 3BHAHUSA
11 o ) bubmuorexa [JOK
: W3HKa U METOJIbl HAYYHOTO TIO3HAHUS https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
21 K 5 bubmuorexa [JOK
' HHEMATHRA https://m.edsoo.ru/7f41bf72
99 . bubmuoreka [JOK
' HAunamuka https://m.edso0.ru/7f41bf72
23 3 6 1 1 bubmuorexa [JOK
' AKOHBT COXPAHCHHUA B MEXAHIIKE https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO JIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 L bubnmoreka [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK

3.2 OCHOBbI TEPMOHAMMKH 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnmoreka [JOK
' DazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
41 3 10 1 bubnunoreka LIOK
' JIeKTpocTatiKa https://m.edsoo0.ru/7f41bf72
[TocTossHHBIN 25IEKTpUYECKU TOK. TOKH B bubnnorexa [JOK
4.2 Pa3IUYHBIX Cpeliax 12 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 3
11 KJIACC
KonuyecTBo yacoB DJIEKTPOHHBIE
N i/ HaumeHoBaHue pa3ie/ioB U TeM (undposrie)
P porpaMmer Beero Koutpoabnbie | IIpakTHueckne | ogpaszoparennubie
padoThI padoThI pecype
Paznen 1. DJIEKTPOANHAMUKA
1.1 MarnuTHOe nojue 14
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1.2 DNeKTpOMarHuTHas MHIAYKIHS 13 1
Uroro 1 o pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1 Mexannueckue KoyeoaHus 10

2.2 DJIEeKTpOMarHUTHBIE KOJIeOaHUs 15

23 MexaHu4ecKre 1 AIeKTPOMarHuTHBIE 10 1

BOJTHBI

24 Orntuka 25 1

Htoro 11 0 pazaeny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 OcuoBbel CTO 5 1
Wroro 1 o pazneny )
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsspHO-BOIHOBOM AyaIn3m 15
4.2 ®duszrka aroma )
43 ®wu3mMKa aTOMHOTO S/pa U 3JIEMEHTapHBIX 5
' YACTHUII
Hroro 1o pasneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU

12




Wroro 1 o pazneny 12
Pazzea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Dus3nYecKuil TPaKTUKYM 16 16
Hroro 1 o pazneny 16
Pa3nen 7. OBOBLIAIOLIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
21 MPEIMETHOTO CO/IEP KAHUS U OTIbITA 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Wroro no pazueny 15
PesepBHOe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne T JlaTa uudgposbie
i eMa ypoka Beero Konrpoasubie | IIpakTnyeckue — 00pasoBaTebHbIE
padoThI padoThl

pecypchbl




®dusuka — Hayka o npupoje. Hayunsie
METO/IbI IO3HAHUS OKPYKAIOILEr0 MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

Poine 1 MecTo ¢pu3uKu B OpMHUPOBAHUHT
COBPEMEHHOM HAYYHOU KapTHHBI MUPA,
B MPAKTUYECKOMN AEATEIbHOCTH JIFOAEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

MexaHu4yecKkoe ABUKEHUE.
OTHOCHUTENHLHOCTh MEXAHHYSCKOT'O
JABMOKCHUA. HepeMemeHHe, CKOpPOCTb,
YCKOPCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE mpsMOIUHEHHOE
JIBUKCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEHHOE NPAMOIMHENHOE
JBUKECHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e

CBoOoiHOE TIajieHue. Y CKOpeHHE
CcBOOOIHOTO ITaJECHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc

Kpuonuneiinoe nsuxenue. [IBuxxeHne
MaTepualbHON TOYKHU 10 OKPYKHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3ada

HpI/IHI_[I/IH OTHOCHUTEIBHOCTH I anuies.

bu6mmoreka [JOK

I/IHepI_II/IaJ'ILHBIC CHUCTEMBI OTCUCTA.

[Tepsrlii 3ak0H HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. [IpuHImn
CyNepno3uiu cui. Bropoil 3aKoH
HeroTona 11t MaTepuanbHOW TOUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc3be8
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Tpetuii 3akon Herotona st

bubmuoreka [JOK

10 MaTepHaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHUpHOro TsaroreHus. Cuna
bu6mmoreka [IOK
11 TsbkecTu. [lepBas kocMuyeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Cuia ynpyrocrtu. 3akoH ['yka. Bec tena bubnunoreka [HOK
12 https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koapdumment tpenus.
bu6mmoreka [IOK
13 Cuiia conpOTUBIICHUS NIPU ABUKEHUU
https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTU WJIH ra3e
[TocTynarenbHOe U BpamareabHOoe
OBUXXCHHC a6COHIOTHO TBépHOFO TeJia. Buoauorekxa HOK

14 MowmenTt cunsbl. I1lnedo cunbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
NMnynsc MmaTepuaibHOM TOYKH,

15 CHCTCMbI MaTCPpHAIIbHBIX TOYCK. Bubnuoreka HOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE JIBIKEHHE
PaGota u MOIITHOCTH CHITBL.

16 Kunernueckas 3Heprusi MaTepHaaIbHOU bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON 3HEpruu

17 [ToTeHuumanpHas SHEPTHUsL. bubmuorexa [JOK
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[ToTenunanpHas SHEPTUst yIpyro
ne(OpMUPOBAHHOMN MPY>KUHBI.
[ToTennmanpHas SHEPTHs TENa BOIU3U
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToreHnmanpHple W HENOTCHUIUAIBHBIC
cuiiel. CBA3b paboThHI

HEIOTEHIMAILHBIX CHUJI C ©3MEHEHUEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota

«HccnenoBanue cBsizu pabOThI CHIIBI C
H3MEHEHHEM MEXaHHYeCKOM OHCpPIrun
TeJa Ha IpUMepe pacTsKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TOJOXKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.
Bbpoynosckoe nsmxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTrep ABUKEHUS U B3aUMOJICVCTBUS
YyacTull BeuiecTsa. Mojienu cTpoeHust
ra3oB, JKHJIKOCTEW U TBEPIBIX TEI

23

Macca monekyn. KoanyecTBo BemecTsa.
[TocTostHHass ABoraapo
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24

TennoBoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana remmneparyp

Henscns

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TeMIepaTypa Kak Mepa
CpEeIHEeH KUHETUYECKON SJHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE

MenaeneeBa-Kianeiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTopHas paboTta

«MccrenoBanue 3aBUCUMOCTH MEXKTY
napaMeTpamMH COCTOSIHHS Pa3peKEHHOTO
raza»

29

N3omnporiecchl B €abHOM ras3e u ux
rpaduyeckoe npeacTaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crmocoObI e€ u3menenus. KomnaecTBo
TEIUIOTHI U paboTa. BHyTpeHHSIs1 sHEPTUS
OJTHOQTOMHOTI'O HICaJIbHOI0 ra3a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tenonepenaun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
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VYV nenbHast TENI0EMKOCTD BEIECTBA.

bu6mmoreka [IOK

32 KonnuectBo TE€MIOTH NpH
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuabaTHbIN porecc
33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30IIpOoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobOpatumocTh nporieccoB B bubmuorexa [JOK
npupoze. Bropoii 3akoH https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
[Tpunun nevicreus u KII/ TenmoBoi bu6mmoreka [IOK
35 MaIlWHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKOJOTHYECKHE MPOOIEMbI
TEII0PHEPTETUKU
38 Oo6oOmaromuit - ypok «MomnekynspHas bubmmorexa [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponbHas pabora no teme
bu6mmoreka [IOK
39 «MonexynspHas ¢puzuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
[TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
40 VcnapeHue 1 KUIICHHE https://m.edso00.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTEIbHAS
. bu6mmorexa [IOK
41 BJIAJKHOCTB BO31yXa. Hacenmnennnri nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucramimyeckue u
amopdHbie Tena. AHU30TPONHS CBOWCTB

bu6mmoreka [IOK

42
KpUCTAILIOB. JKUIKUE KPUCTAILIBI. https://m.edsoo0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
[InnaBnenue n KpUCTATUIU3ALIMSL.

43 VYaenbHas TEIUIOTA IJIABJICHUS bubmmorexa [IOK

' https://m.edso0.ru/ff0c6708
CyOmumariust
44 v 5 bubmuorexa [JOK
PABHCIHE TCILIOBOTO basnanca https://m.edsoo.ru/ff0c6820

45 DneKkTpu3aius Tei. DIeKTPUIEeCKUI bubnnoreka [JOK
3apsan. JlBa BUa 2JIEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc
3aps0B
[IpoBOIHMKH, AUDIIEKTPUKH U

bu6mmoreka [IOK
46 MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO0 3apsiaa
B3aumopeiicTBue 3apsa10B. 3aK0H
47 K T . . bu6mmorexa [IOK
Y/TOHd. L OFCHHDI SICKTPHACCIIH https://m.edsoo.ru/ffOc6ce4
3apan
Hanpsok€HHOCTB 2JIEKTPUUECKOTO MO,

18 [TpunIIMTT cynepno3uiuu bubnuotexa [JOK
JIEKTPUYECKUX MOJeH. JInHun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaGota cui 3nekTpocTaTuyecKoro moJsl.

bu6mmorexa [IOK
49 ITorenmuan. PasHoCTb OTEHITNAIOB

https://m.edsoo.ru/ff0c6f00
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50

HpOBOI[HI/IKI/I N TUSJICKTPUKU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘ICCKaSI MMPOHUIACMOCTDb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

o1

DnekTpoéMkocTh. KoHniencatop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOH/IeHCATOpa. DHEeprus 3apsuKeHHOT0
KOHJIEHCATOpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHas pabora N3mepenune
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIILHOTO
arrapara, CTpyiHOro npuHTEpa.

DneKTpocTaTUYeCKas 3allluTa.

3a3eMJIeHHE HIIEKTPOIPUOOPOB

55

DNEeKTpUUECKUN TOK, YCIOBUS €ro
cyuectBoBaHus. [10CTOSHHBIN TOK.

Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma Jist
y4JacTKa Lenu

56

[TocnenoBarenbpHOE, TAPATIIEIBHOE,
CMeIIIaHHOE COETMHEHNE TIPOBOTHUKOB.
JlabopaTtopHas pabota «3ydeHue
CMEIIIaHHOTO COCIMHCHHUS

PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0
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57

PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 11 ITOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenue IJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO CONPOTUBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOJAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh COTPOTUBIICHUS
METaJIJIOB OT TeMIIEPaTyPHI.
CBepXnpoBOJIMMOCTD

60

DNEKTPUYECKUN TOK B BAaKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U

pUMecHast MpoBoAUMocTh. CBoMCTBA
p—n-nepexoza. [loaynpoBoHUKOBBIE
pubopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUN TOK B pacTBOpPax U
pacriaBax 3JEKTPOJIUTOB.

QHGKTpOHI/ITI/I‘ICCKaH JAuCConuranms.

DneKTpon3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUUECKUN TOK B ra3ax.
CamocTosITENbHBIN U
HECaMOCTOSTENbHBINA pa3psaa. MonHus.

IImazma

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae
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DnexTpuueckue npudopsl U yCTpoicTBa

64 U UX IPAKTUYECKOE MPUMEHEHHE. 1 bubnunoreka [HOK
[IpaBuna TexHuKH 6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
O6o0maromuii ypok bubmuorexa [JOK

65 «DNEKTPOLMHAMUKAY 1 https://m.edso0.ru/ff0c88be
KonTponbhas pabora no teme
«Inektpocratuka. [locTosTHHBIN Bu6nanorexa LIOK

66 . 1
AJIEKTPUYECKUM TOK. TOKM B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBuriit ypok. Konrponwsnas pabota 1 bubnuorexa [JOK
1o TeMe DJEKTPOJIUHAMMKA https://m.edsoo.ru/ff0c8c56
PesepBHEIl ypok. OOoOmarommii  ypok bubnnoreka [JOK

68 o reMaM 10 knacca 1 https://m.edsoo.ru/ffOc8f6c

OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne T Jara uudgposbie
€Ma ypoka Kontpoannbie | IlpakTHueckue
/i Beero p p wsyuennsi 00PazoBaTelbHbIe
padoThbI padoTbI pecype
BsauMmojeiicTBue MOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
I'mnoTesa Amrmepa
BexTop marauTtHOM nnaykiuu. [Tpunimn
2 CYTNEPHO3UIMH MAaTHUTHBIX Mosel. JInunun 1
MarHUTHON WHTYKITUU
3 MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM. 1
OmnbIT DpcTeaa
4 Cwiia Amriepa, e€ HanpaBICHUE U MOJTYJIb 1
5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuia JlopeHua, e€ HanpaBleHUE U MOIYJIb.
7 JIBr>keHuMe 3apsKEHHON YaCTHUILIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenue 3amau 1
9 PaGora cunel JlopeHniia 1
10 Pemenue 3amau 1




MarsauTHOE I10JI€ B BCIIICCTBC.

1 deppoMarHeTHKH, Mapa- U TuaMarHeTUKH

19 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB.
[Ipumenenne peppoMarHeTHKOB

13 Pemenue 3amay mo teme "MaraurtHoe 1ose"

14 Pemenue 3amay mo reme "Maraurtsoe 1oie"”

15 SIBneHMe ANEKTPOMArHUTHOW UHTYKITHH.
[ToTok BekTOpa MArHUTHOW MHAYKLIUU

16 OC uaayKuuu

17 3aKO0H 3JICKTPOMArHUTHOW WHYKITHH
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko
O/1C uHAYKIUH B IBUKYITUXCS

19 MIPOBOIHHUKAX

20 Pemenue 3agau

21 [TpaBumno Jlenia
WNuayktusHocTh. KaTylka HHAYKTUBHOCTH

22 B IICIIU ITOCTOSIHHOT'O TOKA
Asnenue camonnaykuuu. IC

23 CaMOWHTYKITHH
DHeprus MarHUTHOTO TOJIS KaTYIIKU C

24 TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amay
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26 n n
Teme "DIeKTpoaguHaAMUKA

57 KonrponsHas pabora o teme
"OnexkTpoguHamMuka"

28 KomnebarennHas CHCTEMA. CBoOonHbIe
kosnebanus. ['apmMoHnYeckue KoeOaHus

29 Kunemarnueckoe U JMHAMUYECKOE
OIMCaHUE KOJIEOATENbLHBIX IBHKEHUN
DHepreTU4ecKoe onucanue. BeiBos

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX
KoJIeOaHUH U3 UX IHEPTrEeTUUECKOTO U
KAHEMATUYECKOr0 OITMCAHUS

31 Awmmuntyna u ¢a3za xonedanuit
[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI

32 MaTeMaTHYeCcKoro MasTHuKa. [lepuon
CBOOOHBIX KOJI€0aHUH NPY>KUHHOTO
MasATHHKA

33 3aryxaromue KoieOanus. BeIHYXIeHHBIC
Kxonebanus. Pe3onanc

34 ABTOKOIE0aHUS

35 Pemrenne 3amau

36 VYpok-koHpepenus "Mexannyeckue

KoJie0aHUs B MY3bIKQJIbHBIX HHCTPYMEHTaX"
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37
teMe "MexaHuueckue KoneOaHus"

33 DNeKTpOMarHuTHbIC KOJIeOaHusl.
KonebartenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYIbI

39 3apsiga KOHJIEHCATOpa C aMIUTUTYI0M CHIIBI
TOKa B KOJIEOATEIHbHOM KOHTYpE

10 3aKOH COXpaHEHMsI SHEPTUU B U1€ATbHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarolue IeKTPOMarHuTHbIE

41 KoseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMArHUTHBIE KOJICOaHHsI

42 [Tepemennsblii TOK. Pe3uctop u KoHaeHcaTop
B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika uHIyKTUBHOCTH B IIETTH
MIEPEMEHHOT0 TOKa

44 3akoH OMa ISl IeKTPUYECKOHN 1enu
IIEPEMEHHOT0 TOKa
MouHOCTb IEPEMEHHOTO TOKA.

45 AMIUTHTYIHOE U JEHCTBYIOIIee 3HAYCHHE
CHUJIBI TOKA W HAIIPSIKEHUS

46 Pe3oHaHC B 3JIeKTpUYECKOH TIeTTH

47 Pemrenue 3amau




WneanbHblif TpanchopmaTop.

48 [TpousBoicTBO, TIepenaya u moTpedieHne
JJIEKTPUYECKON SJHEPTUU
DKOJOTHYECKHE PUCKU IPU TPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU

50 Pemenwue 3amau

ol Pemenue 3agau

52 O06o001IeHre ¥ CHCTeMAaTU3alns 3HAHUHN 110
TeMe "DIIEKTPOMAarHUTHBIC KoJieOaHus"

53 Mexanuueckue BOJHBL. XapaKTePUCTUKHU
MEXaHHYECKUX BOJTH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpassyk u  ynpTpazByk. lllymoBoe
3arpsi3HEHUE OKPYKaIOIIEH Cpeibl

57 Pemenue 3amau

5g DNeKTpOMarHuTHHIE BOJIHBL. M3mydyeHue
ANEKTPOMArHUTHBIX BOJH

59 DHeprus MeKTPOMarHUTHBIX BOJH.
CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH
[Tkaya 3neKTpPOMarHUTHHIX BOJIH.

60 [IpuMeHeHne IeKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY




HpI/IHI_[I/IHH PaaroCBA3U U TCICBUACHUA.

61 Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPY KaIOLIEH Cpelibl

62 KonTponbras padota o Teme "Konebanus
Y BOJIHBI"

63 Cger. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

64 Pemenue 3amau Ha mpuMeHEHUE 3aKOHA
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA

65 OTtpaxenune ceta. [Lnockoe 3epkaiio.
Cdepuueckoe 3epkaio
[Ipemomitenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEIbHBIN [MOKa3aTeNb MPEIOMICHHUS.

66 TloHOE BHYTPEHHEE OTPasKEHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaXKEHUS

67 Pemrenue 3a1ay Ha mMprMEHEHNE 3aKOHOB
OTpa)KE€HUs U MPEIOMIICHUS CBETA

68 Xon ydet B npusMme. Jlucnepens ceera.
CrnoxHblii cocTaB Oenoro cBera. LBet

69 JInn3pl. @OKYyCHOE PaCCTOSHUE U
OTITUYECKAs CHJIA JIMH3BI

20 [TocTpoenne n300paXkeHN B THH3AX U UX

cucTeMax. YBEINYEHUE JTNH3bI




Pemenne 3aaa4 Ha IOCTPOCHUC

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3
72 I'na3 kak ontuyeckas cucrema
Pemenue 3amau. [Ipenensr npuMeHUMOCTH
3 reOMETPUYECKOI ONTUKU
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS
75 Hucnepcus cera
76 WuTepdepennms ceera
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
" HaO0JI0ICHUST MAKCUMYMOB 1 MUHUMYMOB
78 Pemenue 3amau
79 [Tpumenenne uHTEpHEpEeHIINN
80 Judpakmus ceeTa
JudpakiuonHas pemeéTrka. Ycnosue
81 HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB
82 Pemenue 3amau
83 [TonepedyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera
84 Pemenue 3amau
85 CBeToBBbI€ ABIIEHUS B IPUPOJIE
36 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110

Teme "Onruka"




87 Kontposbhas padota nmo teme «OnTuKa 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKHU U 1
MIPUHIIMIT OTHOCUTEJILHOCTH

89 ITocTynatsl cienuanbHOU TEOPUU 1
OTHOCHUTEIIEHOCTH
[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpaszoBanus Jlopenna. Ycinosue

90 MPUYUHHOCTH. OTHOCUTEIBLHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U
COKpAIIICHHUE JTHHBI

o1 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

92 CBsi3b MaccChl C SHEPTUEH U UMITYJIHCOM L
PENATUBUCTCKON YaCTHUIIBI. DHEPTUS MTOKOS

93 PaBHOBecHOE TEIIOBOE U3ITYUCHHE 1

94 3akoH cmenieHus: Buna 1

95 I'mnoresza M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprust 1 UMIyJIbC POTOHA 1

97 ®otorddext. OnbiTl A. I'. Cronerosa. L
3akonbl poTtorddexTa

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. L
"Kpacnast rpanuna" ¢ororddexra

99 Jasnenue ceera. OnbiTel I1. H. JIeOeneBa 1




100 BoJIHOBEIE CBOMCTBA YaCTHII

Bounnbl ne bpoind. [[nuna Bosinbl ne bpoins
101 1 pa3Mephl 00JIACTH JIOKATU3AINH
JBHOKYILEUCS] YaCTHUIIbI

102 KopnyckynspHo-BOIHOBOM Ayasin3m

103 Judpakius 37eKTPOHOB Ha KPHUCTAIIAX

Crenuduka u3MepeHuii B MUKPOMHPE.

104 CooTHolIeHUs HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadguueckux 3agau

106 Pemenune pacu€rHpIX 3a1a4u

Kontponbnas padota mo temam: "OCHOBBI
107 CTQO", "KoprnyckymnsipHO-BOJTHOBOM
nyanusm"

OmnbITHI IO HCCJIICJOBAHUIO CTPOCHUSA aTOMa.

108 [Tnanerapnas moaens atoma Pesepdopna
109 IToctynarel bopa

Bunel criektpoB. CiekTp ypoBHEHN dHEprun
110 aToma BOJOpoJa
11 CrioHTaHHOE U BBIHYKJEHHOE U3TyUEHHE

CBCTa

112 Jlazep




113

Hyxnonnas monens sijipa
I'eitzenOeprallBanenko. 3aps1 1 MaccoBOE
YHCIIO sJIpa.

M3otonsl. PannoakTuBHOCTE

114

3aKoH paJiM0aKTUBHOTO pacnajaa. CBoiicTBa
MOHU3UPYIOLIET0 H3TydeHus. Biousuaue
PAAUOAKTUBHOCTH HA )KUBBIC OPraHU3MBI.

JozumeTpus

115

DHeprus CBA3U HYKJIOHOB B sAlipe. SnepHbie
cwibl. [ledext maccel sapa. SAnepHbie
peakuuu. Snepusie peaktopsl. [Ipobiemsl

YIPaBIIIEMOr0 TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHSI sIEPHON
SHEpPreTUKU

116

MeToibl perucTpanuy U UCCIICI0BAHUS
3JeMeHTapHbIX yacTull. yH1aMeHTaIbHbIE
B3aUMOJIEUCTBUS. bapruoHbI, ME30HBI U
nentoHsl. [Ipeacrasnenue o CtanaapTHOM
Mozenu. KBapk-TiitooHHast MOJenb aipOHOB

117

®dwusuka 3a npeaenamu CTaHAapTHON
Mojenu. TéMHas maTtepust U TEMHAs
sHeprusi. EnuHCTBO pusmueckoi KapTHHBI
Mupa

118

OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMUU




[IpMeHUMOCTh 3aKOHOB (PM3UKU IS
119 00BSICHEHUS PUPOJIHI KOCMHUYECKHUX
00BEKTOB. MeTo1bl aCTPOHOMHYECKHX

HCCIIEJOBAaHUI

CoBpeMEeHHbBIE ONITHYECKUE TEIECKOIIBL,
120 paguoTEeNeCKOIbl, BHEaTMOChepHas
acTpOHOMUSL

Bun 3Bé3nn0r0 HeOa. Co3Be3nus, sipKue

121 )
3BE3/1bl, IUIAHETHI, UX BUJIUMOE IBUKCHHE

Conueunas cucrema. Comnuue. ConHeunas
122 aKTUBHOCTb. McTounuk snepruu ConHIa u
3BE3]T

123 3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —

CBETUMOCTE"

124 3Be3bI ITIaBHOM MOCIEN0BATENLHOCTH

Buytpennee crpoenue 38¢31. CoBpeMeHHbIE
195 NPEICTAaBICHHS O IPOUCXOKACHUH U
sBomtoruu CONHIIA U 3BE3/1. DTarbl )KU3HU

3BE3]T

Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl

126 -
raJlakTuK. YEpHBIE ABIPBI B SI/Ipax rajJakTHK

Bcenennas. Paciiupenue Beenennoid. 3akoH
127 Xab66mna. Teopus bonbiioro B3psiBa.

PenukToBoe H3JIYUCHUC




128

MacmrabHas cTpykTrypa Beenennoii.

MeraranakTuka

129

Hepeménnsie mpo6iieMbl aCTpOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOMCTB
deppomarnernkos" win "HccnenoBanue
JENCTBUS IOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME

"N3mepenue cunbl Amiepa" win "M3yuenue
3aBUCHUMOCTH CHJIbI AMIlepa OT CHUJIbI TOKa"
unu "OnpeneneHue MarHUTHOW MHIYKIIUN
Ha OCHOBE U3MepeHHust cuibl Amnepa”

132

@uU3NYECKU NPAKTUKYM II0 TEME

"HccnenoBaHue IBIEHUS

3JIEKTPOMarHUTHON MHAYKIMU" WIH
"OnpeneneHne UHIYKIIMU BUXPEBOTO
MarHMTHOTO Mo

133

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue siBJIEHUS CAMOUMHIYKIIMK"
nwin "COopka MOJETHU SJIEKTPOMAarHUTHOT'O
reHeparopa"




134

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TPYKUHHOTO
MasTHHKOB"

135

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IOCJIEAOBATEIIBHO COCTMHEHHBIE
KOHJICHCATOP, KaTYIIKY U Pe3UCTop" Win
"HUccnenoBanue paboThl HICTOYHUKOB CBETA
B IIEMU NTIEPEMEHHOTO TOKA"

137

@uU3NYECKU NPAKTUKYM 110 TEME

"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

138

Pu3HYECKU IPAKTUKYM I10 TEME
"N3mepeHue nokasaTelis MpeaoMIICHUs
crexna" win "llonydenue n3ob6pakeHus B
CHCTEME U3 IJIOCKOTO 3epKajia v JTUH3bI"

139

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe

KUAKUX JUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS paCcCEUBAIOLINX
auH3"




140

@uU3NYECKU IPAKTUKYM 110 TEME

"Habmonenue nudpakuuu, nHTEpHEepeHIINH
U noJisipu3anuu ceera'”

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpenesneHue UMMyabca U SHEPTUU
peNATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
nose)"

142

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue nocrosinHo [li1anka Ha ocHOBE
uccaenoBanus poroddpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMOJ OT HAMpsKEHUS"

143

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue CeKTpa pa3pexeHHOro
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
nocrostHHOM Punbepra"

144

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
WCIIOJIB30BaHUEM JTIO3UMETpa' WIin
"N3y4yeHue noriouieHus 6era-4acTur
aTFOMUHUEM"

145

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C UCIIOJIB30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JIsI




orpezieNieHus OJI0KEeHUsI HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3aus CeBepHOro Nnoixymapus 1 sipkue
3BE3b1" miu "HaOuro1eHus B TEIECKOIT
JIyHbI, TUIaHET, TYMAHHOCTEW U 3BE3IHBIX
cKorieHui"

146

O00011IeHNE U CHCTEMATU3aLNs 3HAHUIA.
Ponb pusuku u actpoHOMUM B
9KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COIIMAIIEHOW U 3TUYECKOH chepax
JEATEILHOCTH YeI0OBEKa

147

O06o0muIeHne 1 cucTeMaTH3aIs 3HAHUH.
Poinb 1 MecTO GU3MKK M ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

148

O06o001IeHre U CHCTEMATH3alNs 3HAHUI.
Poinb dusudeckoii Teoprn B GOpMUPOBAHUN
MPEJCTaBICHUN 0 (PU3MYECKON KapTUHE
MUpa, MeCTO (U3NIECKON KapTUHBI MHpPA B
o0111eM psZly COBPEMEHHBIX
eCTeCTBeHHOHayLIHI)IX Hpe,[[CTaBJ'ICHI/Iﬁ 0
IPUPO/IC

149

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "Kunemarnka"

150

O0001IeHYE ¥ cUCTEMATH3alUs 3HAHUI 1O
Tteme "Kunematuka"

151

O0001IeHre 1 cucTeEMaTH3aus 3HAHUH 110
teme "JIluHamuka"
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152 n n
teme "CraTuka TBEpAOTo Teja
153 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110
Teme "3aKOHbI COXpaHEHUS B MeXaHuKe"
O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"
O0001eHrEe U cUCTEMATH3AIM 3HAHUH 110
155 teme "Tepmoaunamuka. TemioBbie
MAaIIuHbL"
O0001eHrEe U cUCTEMATH3AIM 3HAHUH 110
156 TeMme "ArperaTHble COCTOSHUS BEIIIECTBA.
®da3zoBbIe TIEpexoab"
157 O0001IeHrEe U cCUCTEMATH3AIM 3HAHUH 110
TeMe "OeKTpudeckoe nose"
158 O00011IeHNE U CUCTEMAaTH3aIisl 3HaHUH 110
teMe "[locTosHHBIHN 2neKTpuyecKuil ToK"
159 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
teMe "Toku B pa3inyHbIX cpepax”
O00011IeHNE U CHCTEMAaTH3aIis 3HaHUH 110
160 n "
TeMme "MarauTHoe moJje
PesepBHelit ypok. O6001IeHNE 1
161 cUcTeEMaTH3allis 3HaHUH 10 TEME

"DneKTpoMarHuTHAsT HHAYKITAA"
VK




162

PesepBHelit ypok. O000IICHHE 1
cucreMaru3anuia 3HAHUH 10 TEME

"Mexannyeckue Konedanus"

163

PesepBHbIil ypok. O60011eHIE 1
cUCTEeMaTu3alus 3HaHUH 110 TeMe
"DJIeKTpOMarHuTHEIE KoeOanus"

164

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"MexaHU4YeCcKue 1 3JIEKTPOMArHUTHbIE
BOJIHBI"

165

Peseprublit ypok. O60011eHUE U
cucTeMarusanus 3HaHuu mo reme "Ontuka"

166

PesepBusiit ypok. O60011eHNE U
cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI

CTO"

167

Peseprubiit ypok. O600111eHIE U
CHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBuslit ypok. O6001IeHNE U
cucreMaru3aiis 3Hanuii mo teMe "dusuka
aroma"

169

Peseprubriit ypok. O6001eH1E U
cucTeMartu3aius 3HaHui no reme "dusnka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"




PesepBHbIil ypok. O0001ICHNE U

170 CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe 1
"DneMeHThl acTpopuzuku"
OBIEE KOJIMYECTBO YACOB I10
170 16

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
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