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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHOl pabodeil mporpaMmbpl BocnuTaHus U KoHuenum
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®eneparnuy,  peaqu3yOIMMX  OCHOBHBbIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeru OOy4YeHHs, BOCHUTAHUS U PA3BUTUS OOYUYAIOIIUXCS CPEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUHN IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs: TUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUUTEICH 1
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUMYECKUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kypce (U3UKH — CHCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHUM, HW3y4aeMbIX XHUMHUEH, OuoJOrHuei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue
($U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOU
KapTUHBI MHUpa o0ydyaromerocsi, B (pOpMHUPOBAaHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HuKHN Ha ypOBHE CpPETHETO OOIIEro 00pa30BaHus MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopui. BenymuM B Kypce sBIsieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc Gusnku yriyoiEéHHOTO ypOBHS
IPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJep:kanus MporpaMMsl 1Mo PU3MKe JOJKHO OBITh MOCTPOEHO Ha
IPUHLIUAIIAX CUCTEMHO-EATEIbHOCTHOTO noaxona. s Gu3uku peanmsanust 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl TMPU HM3YYCHUH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM mpoBoAuTcs jaubo B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJIS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOIEcca UCXOAS U3 OCOOCHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIITIOKCHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHOENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjenia Kypca, TaKk M
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue BrIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECICUeHHIO yueOHOTO Tpolecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 O0IIero 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBHIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JleMoHcTpaniMoHHOE  000pyZoBaHHE (OPMHPYETCI B COOTBETCTBHHM C
MPUHITUIIOM MHWHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMSI  WM3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMECHECHHM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4alomMxcsi K HaydHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yjbTaTa W3YyYEHHs] OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OObICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENLHOE CO3JaHue
bu3nyeckoil MoJenM, aJeKBaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3aJa4y
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHHE METOJaMU CaMOCTOSITENIbHOTO ITUIAHUPOBAHUSA M TPOBEACHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM ISl Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpohecCHOHATHHON S TENHHOCTH, CBI3AHHOU
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemelii B mporpamMme Mo (U3MKE MEpeueHb JIabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTOA O3HAHUS PUPOIBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACATIBHBINM Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb m mMecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHne cuiibl TOKAa W HANPSHKEHUST B LEMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
($bU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBHUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHON TOUKH OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U MX TPapuKH.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCH: CHUAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH JIBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

M3y4yeHne HEepaBHOMEPHOTO JIBMXKECHMS C L€ ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHUS Tella MO0 OKPY)KHOCTH C IOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Iepuojia OOpalieHUs KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[lepBbiii 3ak0oH Hprotona. MuHepumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUYETA (ONpENENEHUE,
PUMEDBI).

Macca tena. Cuna. [IpuHuun cynepno3uimm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO MAaJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpEHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB PA3HOM MacChl € OJAUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOJACHCTBYIOLICH  MOPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONIECH CUJI IIPU JIBMKEHUH OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMAIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CrnoxeHne chil, IPUIIOKEHHBIX K TBEPAOMY Telly. LIeHTp TskecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Bunae! paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axkonvl coxpanenusn é mMexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPHUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M1 UBMEHEHNUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Ccuibl. lloTeHuumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mone. [loTeHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3meHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYysipHO-KuHeTndeckoi Tteopun (MKT), wux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STHX



Mozaeneii. Macca u pasMmepbl Mosekyna (atomoB). KonuuecTBo BermiecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccrl B
UJcabHOM Tra3e C TMOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UICAILHOTO ra3a).

CBs13p a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu I1BUXKEHUS YacTUI] BELIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Juddysus sxkuIKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npAKMuUKyMm.

HccnenoBanre Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TepmoauHamMukd. (CaMONpPOU3BOJIBHAS — peaKcalys
TEPMOJIMHAMHYECKOU CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnenbs wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHne MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUr OJTHOATOMHOIO HJI€AJbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBbiii 3ak0H TEepMOAMHAMUKU. BHyTpeHHsst »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aJlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eINHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanuu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHumIe! gercTBus TerioBbix MamuH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHrueckue yCTpONCTBA M TEXHOJIOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpPHBIA JBUTATENH, TapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Jlemoncmpayuu.

W3meHeHne TemnepaTypsl IpH aquadaTHyecKOM pacIMpEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanre npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanusa éewyecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3auusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO pacCIIUpPeHust Tl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEX0OIaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuiimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITHI C MBUIbHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa HOBEpXHOCTHOTO HATSKEHHUSL.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYNPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  monid.  [IpoOuHeiid  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHne. lloTeHnumanbHas sSHeprust 3apsiia B DIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHnMan 3MeKTpOCTaTUYECKOrO NoJIsl. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilose paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIIOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jwsnexrprueckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMUKyMm.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsIKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u D1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anektpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre Cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPsDKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTHUBIICHUS METAIJIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS IUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyecknue ycTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HaGmronenue amexTpodinsa.

N3mepeHne 3apsaa OJTHOBAJIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHHUH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4yHbIH (akT, rumoresa, (uU3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepoosna, ux rpaguku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, nuddysus, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLIMAIUS, TallbBAHNUKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIMHN), UCTIOJB30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJMUIBHUK, KOHTULIMOHEP, TEXHOJIOTUH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM UMHAYKUMM. [IpuHmmMn cyneprno3uuuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBI€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarnuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- 1 AMaMarHeTUKH.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKUE IMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIUMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsI MEXaHUYEeCKOW sHeprun). BriBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora kosnebanuid. Ilepumon Manabix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul Irpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanne 3aTyxarwmux KoiaeOaHuii U 3aBUCUMOCTH Tiepruoja CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrinyxneHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Hemoncmpauuu.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUIaIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3JEKTpONepe1adH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
OpoAoJbHbIe BOJIHBL. Ilepros, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMieHHe, MHTephepeHIus u
U pakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEeH CpeIbl.

TexHuyeckue ycTpoWcCTBa U MPAKTUUECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHUKA B TEXHUKE M METUITHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmtoienue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanue  CBOMCTB ~ DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPaKPaACHOTO U YIALTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MTOKa3aTelb npenoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xox nmyueit B mpusme. [ucnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHEE oTpaxkeHue. [IpenenpHblii yroa MoJHOrO BHYTPEHHETO
OTpaXEHUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspematromas crmocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. I[IpuMepnl KiaccHyecKux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JIyma,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETo OTpakeHus. Mojieib CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YeEpe3 IUIOCKOMapaliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300paxkeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYyUCHHUS HA JIBYX HIETSAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AUPPAKIIMOHHOM

PELIETKH.
Pasznes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panuubl  PUMEHMMOCTM  KJIacCMyeckom  MmexaHuku.  [loctynarsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYJbCa W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (10
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne dhoTope3ncropa.

N3mepenune nocrossaaoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. Qu3zuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0/ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA OPYTOil.



Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nydeHus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metozapl perucTpaly U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BUIUMOC
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBaszapbl. YEpHBIE IBIPHI B sApPAX
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUN (PU3NUYECKUX BEITUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

O0o01marniee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKONW  (yHKITUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
NnO3HaHUA: FBICHHUE, HAay4yHbId (DAKT, rumoresa, (hU3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHWE CHCTEMbl YpaBHEHHU. TpUTrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpU MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAWOIIEH  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoOJE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajaap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynabTpa3ByKoBass AHArHOCTUKAa B TEXHHKE,



IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyO€XKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3MUIIMM  OOydYaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, y4yacTBOBaTb B CaMOYIpaBIE€HWH B  00Opa30oBaTEIbLHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,

e CIHOCOOHOCTH OLICHMBATh CUTYAIUI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUWE JMYHOTO BKJIaJIa B MOCTPOCHNUE YCTOWYUBOTO OYIYIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTH IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3uKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs: (PU3MKH OCYIIECTBISATh TMPOEKTHYI0O M HCCIEAOBATEIbCKYIO
JESATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (DOpMyNIUpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH Pa0OTy B YCJIOBHSX peajgbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHOH TEPMUHOJIOTUEH, KIFOUYEBBIMHU MOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, PUMEHEHUIO PAa3INYHBIX METOI0B MTO3HAHMS;

BJIQJICTh BHUAAMH JCSITCILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJHU3WpOBaTh 3ajauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peIlIeHNUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJIACTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS MHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
U3 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
yu€TOM Ha3HayeHWs WHGOpPMAlUMKU M IIeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha Yypokax (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsiTh poJid ¢ Y4€TOM MHEHHUM YYaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO y4YaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKOH pabOThl ¢ YYETOM HUMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULUUA B 00JIACTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKW CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MIPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYrUX HA OLMIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OYMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



K xoniy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIN:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JSTHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

pasznuyath YCJIOBHS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMOTHO ymopyras naedopmanus, aOCOIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUAKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, NTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OPMYJIbl KUHEMATHKU PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUH, CBsI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHUYECKOUN SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruel TEIUIOBOIO JBMKEHHMS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knaneiipona, mepBbIA 3aKOH TEPMOAMHAMHKHU, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JIEKTPOJUHAMMKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa Uil ydacTka
LENA M U1 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CHJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
HEeprusi ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIOBOTO
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI >3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTb  MOTEHIMAJOB, JJEKTPOABWKYIIAs CWja, CwWia  TOKa,
HaMpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYAacTKa ILENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JBW)XCHHE 4YacTHUI[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANTDH MCCIEAOBAHUE 3aBUCMOCTH OJHOM (PM3MUECKON BEIHMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHW, INIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHUI, JIeJaTh BEIBOBI 10 PE3YJIbTATaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0II01aTh IpaBuiia O€30MacHOr0 Tpyla IPU MPOBEAECHUH HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMPAKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
($u3MYECKOl MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yJbTaTbl W KOPPEKTHUPOBATH METONbl PEUICHUS C
Y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaKKe UHTErpaluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3MYECKHMMH MpOLEecCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



IPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManuend (PU3UIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEAbsSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMKW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallMsSX, aJIeKBATHO OIICHMBATH BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonmy oOyuenuss B Il knacce npenMeTHbIC pPe3yibTaThl Ha YIrIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBEKAa U JaJIbHEHIleM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M MPOTHOCTUYECKOW (GYHKIMN (pu3ndeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib Guznyeckod Teopuu B (POPMHUPOBAHUU MPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE M OJHOPOJIHOE
MarHUTHOE TOJIs, TAPMOHHWYECKUE KOJeOaHUs, MaTeMaTHIECKII MasTHUK,
UJCTbHBIA TPYKUHHBIA MAaSTHHK, TAPMOHUYECKHE BOJHBI, WJICATHHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIETICl aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCIOBHUS (TpaHMIlbl, OOJACTH) MNPUMEHHUMOCTH (HU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHaJTU3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHHSI U 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsia, cwia Awmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€NU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOIIIEHHsI HeompenenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJEKTPOJABIKYINAS CUIA, WHIYKIHUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPruss M UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIns
BOJH, Judpakuus, JIUCIEpPCHsl, T[OJHOE BHYTPEHHEE OTpPaKEHUE,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIAJIAKTUUECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJIYYEHHOM  3aBUCHUMOCTHU



¢uznyeckux BeMMYUH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEINbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3bI;

OTKCHIBAaTh METOABI OMYyUYEHUSI HAYIHBIX ACTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIIECIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPONCTB U 1a00PaTOPHOro 000pyAOBaHMUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUN
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemaTth KayeCTBEHHbIE 3a7aud, TPEOyIoLIMe NPUMEHEHUs 3HaHUM U3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPAlliU 3HAHUHN U3 APYTUX
NPEIMETOB eCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OMOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIN3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, a TAKXKE€ Pa3yMHOM HCHOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJIOTMM JUIs JAJbHEHMINErO0 pa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH(DOPMAIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

POSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTath B TpyNIlE C KMCHOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJIAJ KaXIOIrO W3
YYaCTHUKOB TPYIIHI B pELICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymiel nmpodeccnoHalbHON NesTeIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TENa 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51 | duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarnauTHoe nosie 14
1.2 DJIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoineOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHO-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' JEeSTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne undgponbie
/i Tema ypoka Beero Kontposabubie IIpakTnueckue 00paszoBaTeJbHbIe
padoTshI padoThI pecypenI
1 ®dusnka — pyHAaMeHTalbHas HayKa O 1
IpUpoJIe
5 HayuHb1il MeTOZ TO3HAHUSA U METO/IbI 1
ucclie1oBaHusl (pU3NYeCKUX sSBICHUN
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 no3HaHus npupoasl. Habmronenue u 1
HKCIEPUMEHT B (PU3UKE
4 Crioco0b1 n3MepeHust GU3NIECKUX BEITHUNH 1
5 AOGCoIt0THAs M OTHOCHUTENbHAS TIOIPEIIHOCTH 1
U3MepeHui (pU3NUECKUX BEIUYHH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTHHBI MUpPaA, B IPAKTUYECKOMN
JESTENBHOCTH JIIOAEH
Mexannueckoe nBuxkeHue. Cucrema oTcyera.
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1
neuxenus. [Ipsmas u obpaTHas 3agaun
MEXaHHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO
8 MIPOEKIIMH Ha OCHU KOOpAHHAT. TpaeKTopusl. 1

[Tepememenue. Ckopocth. MIX mpoekiuu Ha




OCH KOOpJIMHAT

10

PaBHOMEpHOE NPAMOJIMHEITHOE ABUKECHHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBUKCHUS

CiioxkeHne nepeMeneHnil 1 CKOPOCTEN.
Pemrenue 3anau

11

HepaBuomepHoe nBuxenre. MrooBeHHast
ckopocTb. YckopeHnue. [Ipsamonuneiitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobosHOe najieHue. Y cCKopeHue
CBOOOJHOIO MaJieH!sl. 3aBUCUMOCTh
KOOP/MHAT, CKOPOCTH, YCKOPEHHSI OT
BpPEMEHU U UX rpaduku

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

15

KpuBonmHeliHoe aBuxkenue. J[B>keHUE Mo
OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
Ilepuon u yactora. LleHTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHHUE

16

17

18

KonTponbnas padora no teme "Kunematuka"

[TepsrIii 3ak0oH HproTOHA. IHEpUHanbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCUTEIBbHOCTH [ ammes.
HeunepuuanbHabie CHCTEMBI OTCUETA

Cuna. PaBHO€e#cTBYIOIAs crila. Bropoii
3akoH Herotona. Macca




B3aumoneiicteue ten. Tperuil 3aKk0H

19 HeroTona

20 [Tpunun cynepno3unuu cui. Pemenue
3aJa4d Ha MpUMEHEHHe 3aKoHOB HpioTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJICHTHOCTH I'PABUTAIMOHHON 1
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
MaJeHUs
JIBrokeHre HeOEeCHBIX TeN U MX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTb. 3akoHbI Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUABI CUIT TPEHUSI.

25 JIBu>KeHHE B KHUAKOCTHU U rase ¢ y4éTom
CHJIBI COTTPOTHUBIIEHUS CPEJIbI

26 Jasnenue. ['uapocratnyeckoe 1aBiICHUE.
Cuna Apxumena

97 AbcomotHo TBepnoe Teno. [ToctynatensHoe
Y BpallaTeIbHOE JBIKEHUE TBEPJIOTO Tea

98 MOMEHT cuiIbl OTHOCUTEIBHO OCU BPALIECHUS.
[Tireuo cuibl
CroxeHne CHJl, PUIIOKESHHBIX K TBEPAOMY

29 teny. LleHTp TsbkecTn Tena. Y cinoBus
paBHOBECHS TBEPJIOTO Tena. Buabl
paBHOBECHS

30 Pemrenne 3amau

31 KonrtponsHast pabora no teme "/luHaMuka.




Craruka TBepaoro tena'"

32

33

34

Wmnynbe MaTepruaibHONW TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOUYCK. HeHTp MacC CUCTEMBI
MaTCpHaJIbHBIX TOUYCK. TeopeMa O IBUXKCHUHN
LIEHTPa Macc

Nmnynbe cuiibl 1 ©I3BMEHEHHE UMITYJIbCa TeJla.
3aKOH COXpaHEHMs uMIyJibca. PeakTuBHOE
NIBIDKEHHE

MomeHT HMITYJIbCa MaTepHaanoﬁ TOYKH.

Hpe,[[CTaBJ'IeHI/Ie O COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

35

Pemenue 3agau

36

37

38

Pabota cusibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. ['padudeckoe npencraBieHue
paboThI CHITBl. MOIITHOCTH CHUITBI

Kunernueckas sneprus. Teopema o6
WU3MEHEHNN KNHETUYECKOW YHEPTUU
MaTepHaTbHON TOUYKH

HOTGHIII/IHJ'II)HI)IC 1 HCIIOTCHIIMAJIbHBIC CUJIBI.

ITorenumaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

39

Tperbs KocMuueckast ckopocTb. CBsi3b
paboThl HEMOTEHLUATBHBIX CHJI C
N3MEHEHUEM MEXAHUUYECKOH dHEpPTun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUUYECKOHN HEPTUn

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
VYpaBHenue bepryiuu s uieanbHOM




JKUIKOCTH

KontponbHas padoTa mo teme "3akoHbI

H COXPAaHEHHUs B MEXaHUKe"
PazBuTune npeacraBieHuii 0 mpupoie

42 TerioTel. OcHOBHBIE ToJ0XKeHusT MKT.
Huddysus. BpoyHoBckoe nBHKEHNE
Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPIBIX

43 Ten. XapakTep ABUKECHUS U B3aUMOICHCTBHS
YacTHUII BEUIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuectBo Bemectna. [locTosiHHas
ABorazipo

45 Temneparypa. Temnosoe pasHoBecue. [lkana
Henscus

46 Pewenue 3amau

47 Wneanbueiii ras. I'a3oBbie 3aKOHEI

48 VYpaBaenne MenaeneeBa-Knaneiipona.
Pemenue 3anau

49 AOcoimoTHas TemriepaTypa. 3akoH JlampToHa

50 N3omnponeccel B H€aIbHOM Ta3e ¢
MTOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'padmueckoe mpencraBieHe U30MPOLIECCOB:
M30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBaenne MKT

53 Pemenue 3amau
CBs13b a0COIOTHON TEMIEpaTyphl

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEN

KMHETUYECKOM 3HEpruei MoCcTynaTeaIbHOro




TCIIJIOBOT'O ABHIXKCHUA et HacTuIxg

55

56

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "OcuoBsl MKT"

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

TepMmonnHaMuyeckas cucrema. 3aJjaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Bueminve u BHyTpeHHUE TapaMeTPhI.
[TapameTpst T/l cuctemMbl Kak cpeHue
3HAQUYEHMSI BEJIMYMH, ONUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
CamonpounsBoiabHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

60

61

Mogenp uieanbHOro ra3a B TEpMOJINHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TON MOAEITH

VYpaBuenune Menzeneesa-Knaneiipona u
BBIPAKCHUE JJI1 BHYTPEHHEN SHEPTUU
BeIpaxxenue 111 BHyTpEeHHEN SHEPTUH
OJIHOATOMHOT'0O MJEAJIBHOIO rasa.
KBa3ucraTnueckue u HeCTaTUYECKUE
IIPOLIECCHI

62

OnemeHTapHast paboTa B TEPMOANHAMUKE.
Brruucnenue pabotsl 1o rpaduky mnporecca
Ha pV-nuarpaMmme

63

Tennonepenada kak crmocod M3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsbl 6e3
COBepIIeHUs pabOThI




64

KOHBGKHI/ISI, TCILIOIMPOBOAHOCTD, U3JIYUCHUC

Konnuecto temnotel. TemnoéMKocTs Tena.
VY nenbHas U MoOJIIpHas TEIIIOEMKOCTH

65 BEILIECTBA. Y IelbHAas TEIJI0Ta CrOpaHUs
TOTUTABA

66 Pacuér konmuecTBa TEMIOTH IPU
Terioneperaye

67 [Tonstue 06 aqnabatnom npouecce. [lepBorit
3aKOH T€PMOIMHAMUKHI
KonnuecTBo TemnoTel v paboTa Kak Mepbl

68 M3MEHEeHHs BHyTpeHHel sneprun T/
CUCTEMBI
Bropoii 3akoH TepMOAUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTuMoCcTh IPUPOTHBIX TPOIIECCOB

70 [TpuHIMIIBI AEHCTBUS TEIUIOBBIX MAIIIHH.
KT

71 MakcumansHoe 3Hauenue KII. [{ukn Kapuo

72 Pemenue 3amau
DKOJOTUYECKHE ACTIEKTHI HCIIOTh30BAHUS

73 TEIIOBbIX ABUrateneil. TemnoBoe
3arpsi3HEHUE OKPYKaIOIIEH Cpeibl

74 Pemrenue 3agau

75 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
teme "Tepmoaunamuka. TemioBbie MamvHb"

76 KonTponbhas pabota no teme
"TepmoanHamuka. TenaoBsle MAlIUHbI"

77 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL.




Hcnapenue u kunenue. Y nenapHas TEIIOTa
napooOpa3zoBaHUs

HaCBIIJ_IeHHBIe 1 HCHACBIIICHHLIC ITapbI.
KadecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O Mmapa OT

78 TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpaTyphbl KUTICHUS OT JaBIICHUS B
KHUJKOCTU

79 Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCHUTEIIbHAS BIIAYKHOCTD

80 Pewenue 3amau
TBépnoe Teno. Kpucramimyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

82 [TnmaBnenne U KpuCTAIUIH3ANNA. Y IEITbHAS
terioTa miasneHus. Cyoamumanus
Hedopmaruu TBEpaOTO Tena. Pactskenue u

83 cxkarue. Casur. Monyne FOnra. Tlpenen
yOpyrux aegopmaruii
TernnoBoe paciupenue KUAKocTel u

84 TBEPABIX T€J. AHTAPMOHHU3M TETUIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBa

85 [IpeoOpa3oBanue YHEPTUH B (Pa30BBIX
nepexoiax

86 YpaBHEHHE TEIIOBOTO OaaHca

87 Pemenue 3amau

88 [ToBepxHOCTHOE HaTsDKeHHE. KanmmuisipHbie




sABJICHUS. J[aBJIeHHE 110 UICKPUBIICHHON
IIOBEPXHOCTBIO JKUAKOCTH. Popmyna
Jlamtaca

89

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3o0Bble IEPEX0bl"

90

91

92

KontponbHas padota nmo teme "ArperaTHsie
cocTosiHus BemiecTBa. @a3oBble nepexobl”

DJIeKTpU3alus Tell U €€ MPOsBICHUS.
DnekTpuyeckui 3apsija. /IBa Buaa
AIEKTPUUCCKUX 3apsaaoB. [IpoBogHUKH,
TUDJIEKTPUKU U TIOTYIPOBOAHUKHI

DneMEeHTapHbIN 3JEKTPUYECKUM 3apsia. 3aKOH
COXPaHEHUS INEKTPUUYECKOTO 3apsa

93

94

B3anmopeincteue 3apanoB. Toueunsle
3apsabl. 3akoH Kynona

Pemenue 3agau

95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUICCKUE 3aPSIIbI

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS.
[TpoOuebIit 3apsa. JIuauy HaNPs>KEHHOCTH
anekTpuyeckoro nosst. OgHOPOIHOE
AIEKTPUYECKOE TOJIe

97

98

IloTeH1IMAIBHOCTH QJICKTPOCTATHUYICCKOI'O
moust. PasHocTh MMOTCHIIMAJIOB U HAITPSKCHUC

IloTenumnanbpHast OHEPTIU: 3aps/ia B
QJICKTPOCTATUYCCKOM IT0JIC. [ToTenuuan
QJICKTPOCTATUYCCKOI'O MOJIA




CBs13b HaNPSPKEHHOCTHU TOJIS1 U Pa3HOCTU

99 MOTEHIIUAJIOB JISl 3JIEKTPOCTATHYECKOTO
oJIs

100 [TpuHIHI CyepIIO3UIIUH ITCKTPHISCKUX
rnoJjeun

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO
3apsHKeHHOU chepbl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mrapa. [Tone paBHOMEpHO 3apsKEHHOM
OCCKOHEYHOM TIIOCKOCTH

104 [IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsIOB

105 JIMBIIEKTPUKY ¥ TTOTYIIPOBOJTHHUKH B
ANEKTPOCTATUYECKOM I10JIe
Konnencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpa

107 [TapannenpHOE cOEIMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKEHHOr0 KOHAEHcaTopa

110 Pemenue 3amau

111 JIBrokeHue 3apsiKEHHOM YacCTHUIIbI B
OJTHOPOJTHOM 3JIESKTPHYECKOM TI0JIe

112 Pemenue 3amau

113 O06001eHre u cucTeMaTU3aIys 3HaHUH 110

Teme "DnekTpuyeckoe moie"”




KonrponsHas pabora o Teme

114 \
DJieKTpuyeckoe mnojue"

Cuna toka. [locrosiHHBIN TOK. Y cnoBus

115 CYILIECTBOBAHUS MOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

116 Hcrounuku Toka. Hampsokenue u 3/1C

117 3akon OMa Juist y4acTKa LETH.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTb CONIPOTUBIIEHUSI OJJTHOPOIHOTO

118 IIPOBOJIHMKA OT €0 JUIMHBI U IIJIOIAIN
MONEPEYHOI0 CEYEHHUS

119 Y aenbHOE CONPOTUBIICHUE BEIIECTBRA.
Pemenue 3agau

120 [locnenoBarenbHOE, TapaLUIEIbHOE,
CMEIlIaHHOE COEMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUICCKHIX
ueneil. [IpaBuna Kupxroga

122 Pemenue 3amau

123 Pabota snekTpuueckoro Toka. 3akoH Jkoyis
—JIenna

124 Pemenue 3amau

125 MotHOCTb 3MeKTpUYECcKOro Toka. Temmosast
MOIIIHOCTb, BBIIETIsieMasi Ha PEe3UCTOpe

126 Pemenue 3amay

127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE
MCTOYHUKA TOKA

128 3axon OMa 11 OJIHOM (3aMKHYTO)

AJIEKTPUYECKON e




129 Pemenue 3amau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 Konznencarop B Lienu NOCTOSIHHOIO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anau no teme "llocTrostHHbBIN 1
AIEKTPUUYECKUN TOK"

135 Pertennie 3agau mo treMme "IlocTOSHHBIH 1
3JIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "llocrostHHBIN 1
AJIEKTPUYECKUM TOK"

137 O06o0uIeHne 1 cUuCTeMaTH3aIMsI 3HAHUH 110 1
teMe "[locTosHHBIHN 2neKTpuyecKuii ToK"

138 Kontponbnas padota nmo teme "[locTossHHBIN 1
ANEKTPUYECKUN TOK"
DnexTpuyueckas MpOBOAUMOCTh PA3INYHBIX

139 BELIECTB. DJIEKTPUUYECKUI TOK B METaJlIaxX. 1
CBepxnpoBOIMMOCTb
DNeKTpUUECKUN TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes 1
JUISL BIEKTPOJIN3a

141 OnexTpuuecKnuii TOK B raszax. [Imazma 1

142 DneKTpuuecKuil TOK B BakyyMe. BakyymHbie 1
npubopsI

143 DNEeKTPUUECKUN TOK B MOTYIPOBOAHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPEI

145 @uU3HYECKUI NPAKTUKYM IO TEME




146

147

148

149

150

"M3mMepeHue cuiibl TOKA U HANIPSIKEHUS B
LMY MOCTOSIHHOT'O TOKA MPHU MOMOIIN
aQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uin "3HaAKOMCTBO ¢ U(PPOBOI
naboparopueii o ¢puzuke. [Ipumepsl
M3MepeHus: GPU3NIECKUX BETHUUH MPH
ITOMOLIY KOMIIbIOTEPHBIX AATYUKOB"

®u3nYecKuil mpakTUKyM 1o Teme "M3yuenue
HEPABHOMEPHOI'O JBUKECHHUSI C LENIbI0
Onpe/ieICHUsI MTHOBEHHOUM cKopocTH"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepeHue ycKopeHus npu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH" UJTU
"UccnenoBanue 3aBUCUMOCTH ITYyTH OT
BpPEMEHHU NPU PaBHOYCKOPEHHOM JBUKEHUU"

Pu3n4ecKuil IPaKTUKYM 110 TEME
"M3MepeHune yCKopeHHsi CBOOOIHOTO
najgeHusa" win "M3yueHue ABUKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

duznyeckuil npakTukym 1o teme "M3ydyenue
JBUKEHMS T€Ja 110 OKPY>KHOCTH C
ITOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
oOpalieHns KOHUYECKOro MasTHUKA OT ero
apaMeTpoB”

Pu3NYECKUil IPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECUCTBYIOLIEH CUIIBI ITPU
JBM>KEHUH OpycKa 10 HaKJIOHHOU




mwiockoctu" win "lIIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JBMIKEHHUS OpycKa
10 HAKJIOHHOH IIJIOCKOCTH Ha 3aJaHHOE
paccTOSHUE OT €ro MacChl"

151

152

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOUINX B MIPYKUHE U
pe3rMHOBOM 00pa3siie, oT ux aepopmanun"
win "M3ydeHne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuii 6;10K"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3mepenue ko3P uirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucuMocTu FTp(N)" wim "HUccinenoBanue
JBUKEHMsI OpyCcKa 110 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM KO3 (PULIUEHTOM TpeHUs"
unu "V3ydeHue IBUKEHUSI Tpy3a Ha BaTy C
TpeHuem"

153

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUi paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BPALCHUS "
win "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacu€r cuit ynpyroctu" win "M3yuenue
YCTOWYUBOCTHU TBEPAOTO TEJIA, UMEIOLLETO
IJI011Ia] b OTIOPHI"

154

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenue ummynbca Tejaa o TOpMO3HOMY
nyti" niay "M3Mepenue Cuiibl TArU, CKOPOCTH




155

156

MOJIETH 3JIEKTPOMOOHIISE M MOIITHOCTH CHUITBI
Tsru" uiu "CpaBHEHHE U3MEHEHHUS UMITYJIbCa
TeJa C UMIYJIbCOM CUJIBI" WIIH
"HccnenoBanue coXpaHEHHs UMITYJIbCA MIPU
yrpyrom B3aumozeicteun'" win "M3mepenne
KMHETUYECKOM YHEPrUuu Tella 0 TOPMO3HOMY

"

yTH
®u3nYecKuil mpakTUKyM 1o Teme "M3yuenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEHI0BaHO
HCIIOob30BaHKue udpoBoi 1abopaTopun)"
unu "M3ydenne u30XopHOro npoiecca’ uiu
"N3yuenue n3obapHOTro mporecca’ win
"IIpoBepka ypaBHEHUs cOCTOSIHUSA"

Ou3nyeckuil MPakTUKyM 0 TeMe
"U3mepeHue yaenbHOl TeII0EMKOCTU" WK
"UccnenoBanue mpoliiecca OCThIBAaHUS
BemectBa" i "Mccaenosanue agnabaTHOroO
niporiecca" win "M3yueHne B3auMoCBsI3u
HEPTUU MEKMOJICKYISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATypPhl KUTICHUS
JKUIKocTen"

157

duznyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEN HCIapeHust )KuAKocTen"
nmy "M3MepeHue yenbHOM TeIIOThI
I1aByieHus Jabpaa" win "M3yueHue cBONCTB
HachIIeHHBIX TapoB" win "U3mepenue
a0COJIOTHON BIIAKHOCTH BO3/yXa U OLIEHKA
Macchl apoB B omenieHun". smepenue
Kod(ppurmeHTa MOBEPXHOCTHOTO HATSKEHUS




158

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmroienre npeBpalieHus: SHEpruu
3apsHKEHHOTO KOHACHCATOpa B YIHEPTHIO
u3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKAaHUs TOKA B IIETH, COJEpKaIIe
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH NOTEHLMATIOB (HAIPSLKEHUS) TIpU
II0CJIEI0BATEILHOM COEIUHEHUU
KOHJIeHCaTopoB"

®Ou3MUeCKuil MPaKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COCTMHEHUS
pesuctopoB" unu "M3amepenue ynenapHOro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HATPSOKCHUS IS JIAMITbl HAKaJTUBaHHS "

160

@uU3NYECKU NPAKTUKYM 110 TEME
"HaGmronenue snextponusa" uim
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO HOHA"
nnu "HccienoBadHue 3aBUCUMOCTHA
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-

aMIIepHOM XapaKTepUCTUKHU Anoa"

161

Pesepubiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIMsI 3HAaHHUH 110 TeMe
"KunemaTtuka"

162

163

PeseprubIil ypok. O60061eHIE 1
CUCTEeMAaTH3aIHsl 3HAaHUH 110 TeMe
"Tunamuka"

PesepBHelit ypok. O6001IeHNHE 1




cucreMarusanus 3HaHui mo teme "Craruka
TBEpAoro Tena"

164

165

166

PesepBHelit ypok. O000ICHHE 1
CUCTEMaTHU3allis 3HaHUM 110 TeMe "3aKOHbI
COXPAaHEHHUs B MEXaHUKe"

PesepBubIil ypok. O60061eHIE 1
cucreMaTu3anus 3Haguil o teMe "OCHOBEBI
MOJICKYJIIPHO-KUHETUYECKOU TeopHrn"
PesepBHrlit ypok. O60011eH1Ee 1

cHCTeMAaTH3alis 3HaHUH 10 TEME
"Tepmonunamuka. TernaoBbie MalIuHbI"

167

PesepBHeIil ypok. O000IICHHE 1
CHCTEMAaTH3alMs 3HAHUI 10 TEME
"ArperatHble COCTOSIHUS BelecTBa. Da3oBbie
nepexomanl"

168

PesepubIil ypok. O600611eHIE 1
cucreMaTmu3anus 3HAHUHU 110 TEME
"OnexTpuueckoe nojue"

169

170

Pesepubiil ypok. O6006111eHIE 1
cCUCTEeMaTH3alys 3HaHUH 110 TeMe
"ITocTOSIHHBIN IEKTpUUYECKUHM TOK"

PesepBHrlIit ypok. O600111eHNE 1
cUCTeMaTu3anus 3HaHui 1o reMe "Toku B
pa3nnuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabnbsie IIpakruueckue B —
padoThbI padoTsI pecypeni
BzaumoneiicTBre NOCTOSTHHBIX MArHUTOB U
1 MTPOBOTHUKOB C TOKOM. MarHuTHOE ToJIe. 1
['mnore3a Ammepa
BexTop marauTtHOM nnaykuuu. [Tpunnummn
2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnun 1
MarHUTHON MHTYKIIUU
3 MarauTHOE 1oJie MPOBOJHUKA C TOKOM. OTbIT 1
Opcrena
4 Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pemenne 3amaq
6 [Ipumenenne 3akoHa Ammepa. 1
DNeKTPOU3MEPUTENHHBIE TPUOOPHI
Cuna Jlopeniia, e€ HampaBlieHHE U MOJYJIb.
7 JIBrKeHure 3apsyKeHHON YacTHIIbI B 1
OJTHOPOJIHOM MarHUTHOM ITOJIe
Pemenue 3amau 1
9 Pa6ora cuel JlopeHia
10 Pemenue 3amau 1
11 MarauTHoOE I10JI¢ B BEIIIECTBE. 1
deppoMarHeTHKH, IMapa- U JHaMardHeTHKH
12 OcHoBHbIE CBOCTBA (heppOMArHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13 Pemenue 3agau o Teme "MarautHoe moJjie" 1

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

15 SIBNEHHE NEKTPOMATHUTHOW WHIYKIIHH. 1
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC unaykuuu 1

17 3aKOH 3JICKTPOMarHuTHOM MHIYKIIUU 1
®dapanes

18 Buxpesoe anexrpuueckoe nozie. Toku Dyko 1

19 O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1

20 Pemenue 3amgau 1

21 [TpaBuio Jlenma 1

99 NunyktuBHOCTH. KaTymka MHAYKTUBHOCTH B 1
LIENHN MOCTOSIHHOT'O TOKa

93 SAsnenue camonnaykiuu. IC 1
CaMOWHTYKITHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C 1
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau 1

26 O06o001IeHre U CHCTEMATH3aKs 3HAHUH 110 1
Teme "DnekTpoarnHamMuKa"

97 KonTponbHas pabota mo Teme 1
"OnexTpoaguHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC 1
KoJiebanus1. ['apMoHnYecKre KoaeOaHus

29 KunemaTnueckoe ¥ TMHAMHAYECKOE OIMMCAHUE 1
K0J1€0aTeNbHbBIX IBUKEHUIH

30 OHepreTuyeckoe onvcanue. BeiBos 1




ANHAMHUYCCKOI'0 OIIMCaHrd TapMOHHUYCCKUX
KoeOaHuii U3 ux OHEPIrETUYCCKOTO U
KHHEMAaTHYECKOI'O OITMCaHUuA

31 Awmmuntyna u ¢aza xonebanuit
[Tepuon u yactora konebanuit. [lepuon
MAaJIBIX CBOOOIHBIX KOIeOaHuNi

32 MareMaTthdeckoro MastHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TPY>KUHHOTO
MasiITHUKA

33 3aryxaroiue KoneOanus. BeiHyx1eHHbIC
xonebanus. Pe3onanc

34 ABTOKOJIC0aHMS

35 Pewenue 3amau

36 Ypok-koHpepeHnus "MexaHndeckue
KoJe0aHusl B My3bIKAJIbHBIX HHCTPYMEHTax"

37 O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
teme "Mexanndeckue kojieoanus"

38 DNeKTPOMarHUTHHIE KOJEOAHMUS.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILIUTYIBI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI
TOKa B KOJIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHCHHS SHEPTUHU B UICATHHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarlue MIeKTPOMArHuTHbIC KOIeOaHusl.

41 BreinyKeHHBIE 2TIEKTPOMarHUTHBIS
KoJIeOaHus

42 IIepemeHHBIH TOK. Pe3ucTop u KoOHAEHCaTop B




LCIHU IIEPEMCHHOT'O TOKaA

KaTYI_HKa HHIAYKTUBHOCTHU B LCIIN

43 MIEPEMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOo1mHOCTb IEPEMEHHOT0O TOKA.

45 AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHNE
CHJIBI TOKA U HAMPSHKEHUS

46 Pe3oHaHC B 351eKTpUYECKOH 1eTH

47 Pewenue 3amau
Wneansubrif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHue AIEKTPUIECKON
SHEpPTUU
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

49 anekTposHeprun. Kynbprypa ucrnonb30BaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KHU3HH

50 Pemenue 3amau

o1 Pemenne 3anau

59 O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
TeMme "DJeKTpOMarHuTHbIe KojebaHus"

53 MexaHnnyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpazsyk u ynprpassyk. lllymoBoe
3arpsi3HEHNE OKpYKaroleil cpeabl

57 Pemenue 3amau




58

QHGKTpOMaFHI/ITHBIe BOJIHEI. HSHY‘IGHHG
SJICKTPOMAarduTHBIX BOJIH

59

60

61

OHeprus EeKTPOMarHuTHbIX BoJH. CBoicTBa
AJIEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne PJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHI_II/IHBI paanuoCBA3U U TCICBUACHUS.
Paguonokarnus. SJIGKTpOMaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOH_[eﬁ CpeCabl

62

KonTponbnas padora o Teme "Konebanus u
BOJIHBI"

63

64

Caert. 3aKOH NMPSMOJIMHENHOTO
pacnpocTpaHEeHUs CBETa

Pemenue 3amay Ha MMPUMCHCHHEC 3aKOHA
HpHMOHHHeﬁHOFO pacnnpoCTpaHCHUs CBETa

65

66

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN [TOKa3aTeNb PEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKECHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpakKeHUSI

67

68

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U MPETIOMIICHHUSI CBETA

Xon nydent B mpusMe. Jlucnepeus cera.
CnoxHbIN cocTaB Oenoro ceera. LBet

69

JInn3el. @OKYCHOE PACCTOSHUE U ONTUYECKAs




CcuJjia JTUH3bI

[TocTpoenue n3o00pakeHUH B JIMH3aX U UX

70 cUcCTeMax. YBEJIMYECHUE JIMH3bI
Pemenue 3a1a4y Ha oCTpoeHHe

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3

72 I'ma3 xak ontuyeckas cucrema

73 Pemenue 3anay. [Ipenensl mpuMEeHUMOCTH
r€OMETPUYECKOM ONTUKH

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cera

76 HNutepdepennus ceera

o KorepeHTHble HCTOUHUKHU. Y CIIOBUS
HaOJI0ACHNST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nnTeppepeHun

80 Hudpaxius ceera

81 JudpakionHas pemeTka. Y cioBue
HaOJI01CHNUS TJIaBHBIX MAKCUMYMOB

82 Pemenue 3anau

83 ITonepeuHocTs cBeTOBBIX BOJH. [lonsgpusanus
cBeTa

84 Pemenue 3amay

85 CBeToBBI€ ABIIEHUS B IPUPOJIE

86 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
teme "OnTtuka"

87 KonTponbnas padota no teme «OnTuka»




I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOMN

88 MEXaHUKH. 3aKOHBI JICKTPOAUHAMUKH U 1
IPUHLUI OTHOCUTEIBHOCTU

89 ITocTynatsl cienuanbHOU TEOPUU 1
OTHOCHUTEIIEHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeobpazoBanus Jlopenma. Yciosue

90 npUIMHHOCTUH. OTHOCUTEILHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U
COKpaIleHHe JJTNHBI

o1 DOHeprust 1 UMITYJIbC PEISITUBUCTCKON 1
YaCTHILIbI

92 CBs3b Macchl ¢ 3HEpruei 1 UMIYyIbCOM 1
PENATUBUCTCKOMN YaCTULIbL. DHEPIHsI TOKOS

93 PaBHOBECHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMenieHus Buna 1

95 I'mmoresza M. [Tnanka o kBaHTax. @OTOHBI 1

96 DHeprust 1 UMIyJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHbl poTordpdexra

98 VYpaBHeHue DiiHTelHa U1 GoTodPdexTa. 1
"Kpacnas rpanuna" ¢ororddexra

99 JNaBnenue ceera. Onbitel I1. H. JIeGenena

100 BosHOBEIE CBOMCTBA YaCTHI] 1
Bomnsl ne bpoins. Jlnuna BonHsl ae bpoiis

101 U pa3Mepbl 00J1aCTH JIOKAIU3aluu 1
JBIDKYILEHCS YacTUIIbI

102 KopnyckynspHo-BOTHOBOH Ayann3m 1




103 Judpaxius 3JeKTPOHOB HAa KpUCTaIaX
Cnenuduka u3MepeHu B MUKPOMUPE.

104 CooTHollleHUs HEOIpeAeNEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3agau

106 Pemenne pacuéTHbIX 33124

107 KontposbHas padota mo temam: "OCHOBBI
CTO", "KopmyckyIsspHO-BOJIHOBOM Tyanu3m"

108 OnbITHI 10 UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas mozaens atoma Pesepdopna

109 [Tocrymarter bopa

110 Buner criektpoB. CiekTp ypoBHEH sHEepruu
aToMa BoJ0poAaa

111 CrioHTaHHOE U BBIHYKJEHHOE U3TyUYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siipa I'eiizenOepra-

113 MBaHeHKo. 3apsi1 1 MacCOBOE YUCIIO SApA.
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoiicTBa

114 MOHU3UPYIOUIET0 U3y4eHus. Biusnue
PagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Josumerpus
OHeprus CBA3U HYKJIOHOB B sA1pe. SInepHsie
cuibl. Jledext maccel sapa. SAnepHbie

115 peakuuu. Snepusie peaktopsl. [IpobiemMsr
YIPaBISIEMOTO TEPMOSAIEPHOIO CUHTE3A.
OKOJIOTUYECKHE aCIEKThI Pa3BUTHSI sIEPHON




SHEPTEeTUKHU

MeTozbl perucTpaniu U ucciae10BaHus
3JIEMEHTApHbIX yacTull. @yHIaMEHTAJIbHbIE
116 B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
mojenu. KBapk-riitooHHas MOJEIb aJpOHOB

®usuka 3a npeaenamMu CTaHIapTHOW MOJIEIIH.
117 TémHas Marepus U TEMHas SHEPIHUsL.
EnuncTBO DM3ndeckoit KapTHHBI MUpa

OTansl Pa3sBUTHUA aCTPOHOMUU. 3HaucHHUE
ACTPpOHOMUH

118

[TpuMEeHIMOCTE 3aKOHOB (PU3UKH IS
0OBSICHEHHS IPUPOABI KOCMUUYECKHX
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHUU

119

COBpCMeHHI)IC OIITHYCCKHE TCICCKOIIBI,
120 paguoTEeNeCcKOIbl, BHEaTMOChepHas
aCTPOHOMHUS

121 Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue

3B63I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conneunas cucreMa. CosHue. CosHeuHas
122 aKTUBHOCTb. Mlcrounuk sHeprun CosHua u
3BE3]

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKU.
123 Jnarpamma "cneKTpajabHBIM KJlacc —
CBETUMOCTB"

124 3Be3abI IIIaBHOM ITOCIIEN0BATEIIEHOCTH

125 BuytpenHnee ctpoenue 38€31. CoBpeMEHHbBIE




MPEJCTABICHUS O TPOUCXOKICHUHU U
spoJrrorinu CoTHIA | 3BE3/. DTAIlbl )KU3HHA
3BE3]T

126

127

128

Muneunsiii [1yte — Hama I'anaktuka. Tunsl
raJlakTuk. YEpHbIE ABIPBI B AIpax rajJakTHK
Bcenennas. Paciupenue Beenennoid. 3akoH
Xab6ua. Teopust bonbiioro B3peiBa.
PennkroBoe uznyuenue

MacmrabHas ctpyktypa Beenennoii.
Meraranaktuka

129

130

Hepeménnsie npobieMbl acTpOHOMUHT

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaeqoBanre MarHUTHOT'O I10JIS
MOCTOSHHBIX MarHuToB" uinn "HcciengoBanue
CBOWCTB (peppOMAarHeTUKOB" HIIH
"HccnenoBanne IeCTBUS [IOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKoM"

131

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cunbl Amrepa" wiu "M3yuenue
3aBUCHUMOCTH CHJIBI AMIIepa OT CHUJIBI TOKA"
win "Onpenenenre MarHUTHOM MHTYKIIUU Ha
OCHOBE U3MepeHHust cuibl Amnepa”

132

133

Pu3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue sIBJIECHUS 3JIEKTPOMAarHuTHOM
nHAyKIun'" wim "OnpenerneHne HHIyKIAA
BUXPEBOIO0 MarHUTHOTO MoJA"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue siBI€HUS CAaMOMHIYKIIUN"




i "COopka MOJENN SIEKTPOMArHUTHOTO
reHeparopa"

134

135

136

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U MIPYKUHHOI'O MasiTHUKOB"

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

®dusnyeckuii MPaKTUKYM TI0 TeMe
"HccnenoBaHue NepeMEHHOTO TOKA 4epes
MOCJIE0BATEIBHO COCANHEHHBIC
KOHJICHCATOP, KaTyIIKy U pe3ucTop" MIu
"NccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIH TTIEPEMEHHOT0 ToKa"

®uznueckuil NpakTUKyM 1o teme "M3yuenue
[1apaMeTpPOB 3BYKOBOM BOJIHBI"

138

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenune nokasaTelis IpeaoMICHUs
crexna" win "[lomyuenue n3odpaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xuakux auH3)" wim "M3mepenne GokycHOro
paccTOsSHUS PACCENBAIOIINX JINH3"

140

@u3NYeCKUil NPAKTUKYM IO TEME
"Habmonenue nudpakuuu, nHTEphHepeHInn
U noJisipyu3anuu ceera'




141

142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneseHue UMMYabca U SHEPTUHU
peNATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
nose)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHon [limanka Ha ocHOBE
uccaenoBanus poroddpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMOJ OT HampsKEHHs"

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBaHue CieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJIOPO/Aa U U3MEPEHUE
noctostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
UCIOJIb30BaHuEM ao3uMerpa” win "M3yuenune
MOTJIOIIEHUs OeTa-4acTHll aTFOMUHNEM "

145

146

@uU3NYECKUI NPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIA30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIOKEHUHN IS
oTpeeNeHus TOJI0KeHUsT HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3BE3a6!" win "HaOmroaeHus B TENECKOIT
JlyHBI, TUTAHET, TYMAHHOCTEHN M 3BE3THBIX
CKoIJIeHuI"

O0001IeHre U cucTeMaTh3anus 3Hauuii. Pois




(DU3HUKYU B aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COMMAIIBHOM M 3THYSCKOMN
chepax IeAaTeIbHOCTH YeJIOBEKa

O06o06muienue u cuctemMatu3anys 3Hanuii. Posp
147 U MecTO (PU3HMKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O0o001Ienre ¥ cucTeMaTu3anys 3HaHuK. Poib
(busnueckoit Teopun B GOpMUPOBAHUH

148 MPEJCTaBICHUN 0 (PU3NIECKON KapTHHE
MUpa, MECTO (PU3MIECKON KapTHHBI MHUPa B
o0mIeM psily COBPEMEHHBIX €CTECTBEHHO-

HAayYHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpOALC

149 O06001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 110

Tteme "Kunemaruka"

O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110

150
TeMme "Kunematuka"

151 O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152 O0001IeHre 1 cUCTEMaTH3as 3HAHUH 110
teme "Craruka TBEpAoro rena'

O00011IeHEe ¥ cUCTEMAaTH3aluUs 3HAHUI 110

153 " "
TeMe "3aKOHBI COXPAHEHHS B MEXaHUKE

O060061eHre U cucTeMaTU3alus 3HaHUH| 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

155 O000I1IIEHNE U CUCTEMATHU3AIlNs 3HAHUH 110

teme "Tepmoaunamuka. TemioBbie MammHBI"

156 O00011IeHIE U CUCTEMATHU3AIMsl 3HAHUN 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexo bl

157

158

O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "Dnekrpuyeckoe nose"

O060011eHre ¥ cucTeEMaTH3alus 3HaHUH 110
teme "[loCTOSITHHBIN 3JIeKTpUYEeCKUd TOK"

159

O06o001IeHre U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3nuyHbIX cpeax”

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O60011eH1Ee 1
cHCTEMAaTH3aIis 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKuus"

PesepBHeIil ypok. O000IICHHE 1

CUCTEMATH3AalN 3HAHUH 10 TEME
"Mexannyeckue Konedanus"

163

Pesepubriil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"JyeKTpOMarHuTHHIE KosieOanus"

164

PesepBHblil ypok. O6006111eHNE U
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165

166

PesepBHrIit ypok. O6001IeHNHE 1
crcTeMaru3alus 3Hanui no teme "Ontuka'

PesepBHelit ypok. O6001IeHNE U

cucreMarusaius 3Haguii mo teMe "OCHOBBI
CTO"




167

PesepBHeIil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBHelil ypok. O000IICHHE 1
cucreMarusalusg 3Hanuii no treme "dusuka
aroma"

169

170

PesepBubIil ypok. O60011eHIE 1
cUcTeEMAaTH3anusI 3HaHu| 1o Teme "dusuka
ATOMHOTO SI/Ipa U JIEMEHTApHbBIX YacTuil"

PesepBHrlil ypok. O60011eH1Ee 1
cucTeMaTH3als 3HaHUH 0 TeMe "DJIEMEHTEI
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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