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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuu,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
MPOTrPaMMBl.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIBbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKKM y4eOHOro Tmpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeru OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca Guzukud yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAILM, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs 0o0pa3oBaHUs B
opraHuzanusx mnpodecCUOHAaTBLHOTO O00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATIBHOCTSIM.

B nporpamme 1o (Qusnke ONpenensroTCs IUIAHUPYEMbIE pPE3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM O0yYaroluXcs, OCBOUBIIHUX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHus Ha
YTIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOXO/I.

[Iporpamma no pu3rKe BKIIOYALT:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTAaThI 110 T0J1aM O0y4YCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEOCTaBIsCT BO3MOKHOCTH ISl pealiu3alldd  Pa3JIMUHBIX  METOAMYECKUX
MOAXOJ0B K TMpernojaBaHuio (U3MKU Ha YTIyOJIEHHOM YpOBHE MpH YCIOBUU
coxpaHeHus 00s13aTEIHPHOM YaCTH COJIEP KaHus Kypca.
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dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 MPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IKoapHbIN Kypc GU3HKN — cUCTeMOOOpasyoui
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpENeIIo XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIYYEHHS] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yuenue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/]I IO3HAHUSI IIPHU BBIIIOJIHEHUU UMH Y4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1er0 00pa30BaHus MOJI0KEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce sBisieTCs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
oJIE.

Hoea zymanumapusayuu. BEE peann3anus NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUSA
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHX
MPUJIOKEHUN W3yYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHW M TEXHOJIOTHM, a TakxkXe OO0CYX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiep>KaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
NPUHLIKAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mpoiecca. s yriyOGiaéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENbHOTO YYEHMYECKOTO SKCIEPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3anuu (GuU3MUECKOro TMpakThukyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOJATCA B Mpolecce u3ydeHus paszaena (temsl). [lpu stom mon paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B mporpamme 1o (QusMke cHCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Brioop
TEMaTUKHU JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [lpu 3TOM Ay pacy€THBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSTh
W3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kayecTBEHHBIX 3aj1ay
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOILIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCTpauoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUYUBAET TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1o (U3UKE KIIOYEBBIX JIEMOHCTpAIUi st
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 00OpyJI0OBaHHE [JIsi YYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUUBAETCA B pacuére
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OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

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

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyJaromMxcsi K HaydYHOMY
W3YYECHHIO TPUPOJbI, PA3BUTUE UX HMHTEIUIEKTyaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
MCCIIEI0BATEIIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHKHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4E€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(dopMupoBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3HUECKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(bopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IIPEICTAaBICHUN 0 BO3MOYHBIX cepax Oynay1iei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl PeIeHUEM CIEAYIOIUX 3a1ad B
pouecce U3yyeHus Kypca GU3MKN Ha YpPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMHpOBaHUE YMEHHI MMPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
bu3znyecKkux SBICHUNH B MPUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/1ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoOJenH, aJeKBaTHOW YCJIOBMSIM 3a/ladyd, B TOM YHCIE 3a]a4y
VHKEHEPHOIO XapaKTepa,

NOHMMaHUE (U3NYECKUX OCHOB W TPUHUUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOILIYIO CPENY;

OBJIQJICHUE METOJNAMH CaMOCTOSATENIBHOTO IJIAHUPOBAHHUS W TNPOBEACHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTanud HHPOpMaIuH,
ONPEEIICHNs JOCTOBEPHOCTH ITOJyYEHHOT'O PE3YJIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;
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pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro npenmera «®Duszuka» Ha YpOBHE CpPEAHEro OOIIETro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha usyuenne pusuxu (yrinyOna€HHBIH YpOBEHB) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 335 gacoB: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 165 yacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
mpoBeeHusT J1abOpaTopHBIX paboOT U OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  w3MepeHmid  (pu3MYecKkux  BenwuuH  (abcomroTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPAOE TENO, HAcalbHAs >KUIKOCTb, HJCANbHBIA Ta3, TOYECUHBIH
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOpHs.

Pons m mMecto ¢u3nku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mepeHnue cuibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHM(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1auyu MEXaHUKHU.

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

[lepemenienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOogHOe mMmaneHue. YCKOpeHHe CBOOOAHOTO majacHusA. J[BrmkeHHe Tena,
OpOIIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.
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KpuBosmHenHoe  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOpareHus.
[lenTpocTpeMuTenbHOE (HOpMaIbHOE), KacaTeIbHOE (TAaHM€HIIMAIIBHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHaApsAOB, LEMHbIE, IIecTepEHYATble W PEMEHHBIE MEpeaayu,
CKOpPOCTHBIE JIN(PTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTKOCTpALUs KMHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0BaHMsl IBUKEHUIA.

MrocTpanys nNpeaenbHOro Nepexoia i NBMEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIONIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEeHUE TyTEH, TPAEKTOPHUM, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH MYTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBHKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NIPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TNepuoAa oOpallleHusi KOHUYECKOTO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.
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IlepBbiii 3akoH Hprotona. MuepumanbHbpie cucteMsl orcuéra. IlpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmm Cul.

Bropoi 3axkon HeroTOHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBHBAJECHTHOCTh TPABUTALMOHHON H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckoil MMUpOTHL. JIBHKeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxkymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBHKCHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBuKeHMsl Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

Kauenne aByX UWIMHAPOB WIM IMIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPWIOKEHHBIX K Tely CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO CcHJI, BOSHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TE.

N3Mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NMAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

W3mepenne paBHOJAEHCTBYIONIEH CUJI TIPH JBM)KCHHH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.
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HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

W3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepe3
JETKui OJIOK.

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

HccnenoBanue nBrxeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpAOro Teiaa. MOMEHT CWiIBl OTHOCUTENBHO OCH BpamieHus. llnedo cuisl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pelIETYaThle KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHne KpOHIUTENHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxpanenusn 6 mexaHuke.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MaTepUaAIbHBIX TOUYEK. LleHTp macc
CUCTEMBI MaTepuabHbIX TOUEK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
npeacTaBieHue paboThl CHIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.
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[loTeHnManbHBlE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHas >HEprus.
[ToreHuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU TpykuHbI. [loTeHIManbHas
DHEPrusl Teja B OJHOPOJHOM IpaBUTAUMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Cesi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s MACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKHUE IMPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpalieHus] KUHETHYECKOM WM IMOTCHIHAIBHOW SHEPrUd NpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTUuH Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI U MOIIHOCTH
CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3mepeHrne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenne paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyisipaasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TOJOXKEHUSI MOJEKyIsipHO-KHHeTHueckoi Teopun (MKT), wux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX
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Mozened. Macca u pa3Mepel MoJekya (aromoB). KonnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JIBHXKYTCSl XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
tTemriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIECHHEM U  CPEIHEH KUHETHYECKOW  3HEeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOW dHEPTUEH MTOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHHYeCcKkrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Jemoncmpayuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Huddysus sxkuIKocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

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

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

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHMSI BEJIMYMWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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Hynesoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CHCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXX€HUE [JIs1 BHYTPEHHEW SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH SHEPIrUr OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMUKe. Boraucienue padboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPrum
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemIOThl mnpu Temonepenaye. I[lonsrue o0
aauabaTHOM IIpoIiecce.

[lepBblidi 3aKOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomimuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTtopoii 3akoH TEpMOJMHAMUKHM i1 PABHOBECHBIX IPOLECCOB: Yepe3
33JJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI IPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JJII  HEPABHOBECHBIX  IPOILIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[TpuHuMIe! qecTBus TertoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMYECKUE ACMEKThl MCIMOJb30BAHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTHIH3AIUsl «TEMJIOBBIX» OTXOJIO0B C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuuecKoM pacIIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.
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CriocoObl M3MEHEHHS BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AelbHas
TEIJI0Ta MapooOpa3oBaHUS.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBneHne W Kpuctaimms3anus. YJIelIbHas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmaru TBEpAOTrO Tena. Pactsikenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuiupeHrue. AHrapMOHU3M TETIOBBIX KOJI€OAHUIM YacCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEepTrUn B (Pa30BbIX NMEPEXOIaX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.
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KanwinsipHsle sBIECHHUS.

Mopenu HEHPFOTOHOBCKOW KHJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne abCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
IIOMEILECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMalid  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe none.

OnekTpu3anus Tel U €€ MPOSBICHHS. JNEKTpUYECKUU 3apan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DOneMEHTapHbId JIEKTPUYECKUM 3apsii. 3aKOH COXPAaHEHHUS AJIEKTPUYECKOIrO
3apsna.

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

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUECKUE 3aPsi/Ibl.

HampsokéaHocTh  anekTpuueckoro  mosis.  [IpoOubiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl DAJIEKTPOCTATUYECKOrO TMojisl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY AJIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PAaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHbl JUHUN HANpPSOKEHHOCTH DJTUX TIOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.
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Konnencatop. DneKTpoEMKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoOeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOTI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUI0
M3JIy4YEHUS CBETOMOA.

N3ydyeHne npoTekaHus TOKa B LEINHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUU KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hampskenune U u DJIC £ .

3akod OMa i1 ydacTKa [EeMH.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUSA
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBIE€HHBIX dekTpruueckux menei. [IpaBuina Kupxroda.
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PaGota snextpudeckoro Toka. 3akon J[xxoyms—JIeHna.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOM Iienmu. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUSI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coelMHEeHNs UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HccnenoBanrie CMENIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS ISl JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejeia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHMKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHH
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCThH COINPOTUBICHUS] METAIOB OT
temmnepatypbl. CBEpXIPOBOIUMOCTb.
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DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyecknue yCTpOWCTBAa M NPAKTHUECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbI 3JIeKTpoan3a Papajes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOMMOCTH METAJIOB ¥ NIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIICEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Pu3nvecKuil MPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCTHOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUM (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Wzyuenne «kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, CE6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBJICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckass BeIUUYMHA, 3aKOH,
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Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEINPOBaHUE, MOJEIb, HW3MEpPCHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPHOOPHI, ITUBpoBast 1adbopaTopusi.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIus,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QpyHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO.
BekTopbl 1 HX MPOEKIINU HA OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonocusa: mexanndeckoe NBWKEHHE B KUBOUM npupoje, nuddysus, ocMmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl,
yTHIM3alus OHWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHH, IOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBJICHUS B IPUPO/IE,
AIEKTPUYECKUE ABJICHUS B )KUBOU IIPUPOJE.

Xumua: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE aTOMOB W MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAs Macca, II0JIyYeHHE HAHOMATEpUAIOB, TEILIOBBIE
CBOMCTBA TBEPJBIX TEN, )KUJIKOCTEU M Ta30B, JKUAKHE KPUCTAJUIbI, JIICKTPUUECKUAE
CBOMCTBA METAJUIOB, AJEKTPOJUTHUECKAS TUCCOLUALNS, TAIbBAHUKA, JJIEKTPOHHAS
MHKPOCKOTIHA.

TI'eocpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: nipeoOpazoBaHUe JBIKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOrO M IKMAKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUH
(KpOHIITENH, peméryaTble KOHCTPYKIMK), UCHOJIb30BAHUE 3aKOHOB COXPAHCHHS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), JABUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUsT COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
razopasps/iHble JaMIIbl, TOJIYIIPOBOAHUKOBBIE MPUOOPHI, FaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTUKy, napa- U JMaMarHeTUKy.
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TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

Kaptuna  7OuHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOT0 IPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus Myyka 3JEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHETHKOB.

HccnenoBanne AeMCTBUS OCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyYus.

SIBneHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MarHUTHOM
uaaykuun. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWTHOM uWHaykuuu Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NupyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LIENM MOCTOSIHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHAYKINH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me4Yb, COJICHOMU/I, 3alllUTa OT JICKTPU3ALMNU TEJl TPU ABUKECHUNA B MArHUTHOM T0JIE
3eMuIH.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHMTHOTO MOTOKA.
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[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHnE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS] CAMOMHAYKIIAH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amrmuutyna U ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KoOJieOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0Jie0ATEIbHOTO IBUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCMBHOM TPYXKHUHE C IEIbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMuUKyMm.
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W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojABECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXAIOINX KOJIEOAHHIA.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
uJealbHOM Kosie0aTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUTMTYOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanbupiii Tpanchopmarop. IlpousBojacTBo, mepemaua u moTpebieHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHUYecKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIEpe1ay.

Jemoncmpayuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJeOaHuH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUIA.

Mogenb 31eKTpPOMAarHuTHOTO TeHepaTopa.

BbIHyXIeHHbIE CUHYCOUAIbHbIE KOJIEOaHUSI.

Pe3ucTop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCAaTOpa.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.
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Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHblE 0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
POJOJIbHBIE BOJNHBL llepron, CKOpOCTh pacnpoCTpaHEHUS M JJIMHA BOJIHBIL
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MUHTephEpeHLUs H
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI M3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiiCTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJOMIICHHE,
noJisipu3anysi, HHTepdepeHus u qudpaKius.

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

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Paninonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHHUE,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMuUKyMm.
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N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONTMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBeta. CIOXHBIM cocTaB 0eloro cBera.
LBer.

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUs TOHKOM cepruyeckoi JIMH3BI OT €€ T€OMETPUU M OTHOCHTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa ayda, NMPOLICANIETO JUH3Y IOJ ITPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX M UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAaKCUMMYMOB M MHHMMYMOB B HHTEp(QEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOIIOACHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus csera.

TexHH4eckue yCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHhl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanre npeioMIeHUs CBETA.

HaOnroenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IIOCKONapaICIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanrie CBONCTB M300paKEHUH B JTUH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

HaGmronenune nuatepdepeHium crera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3ydenne 1uppakimOHHON PEIIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, RPAKMUKYM.

N3mepeHue nokazaress npeioMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BeliecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSTHUS PAaCCEUBAIOIINX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKayia U JIMH3BI.

[Tonmyyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIny 1 MOJISIpU3aIiii CBETa.

N3yuenne noysipuzaliii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenne naTepdepeHIny JIa3epHOTO U3JIyYCHUS Ha JIBYX IIEISIX.

HabGmronenue nucnepcun.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM

PELIETKMU.
Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.
['paHuIibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymartsl

CIIEeIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. I[IpeoOpaszoBanusi  JlopeHria.
VYcnoBue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKPAILICHUE JIJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIruUs
MTOKOSI.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

VYyeHndyeckuil SKCIIepUMEHT, J1a0opaTOpHbIe PaOOThI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO TEIa).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®otordpdext. Omeitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
Ouinmena 1 oroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb 1e bpoins u
pasMepbl 00NaCTH JIOKAIM3alMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepennii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHHKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne GpoTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norionieHre (pOTOHOB MpHU MEPEXoie aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.
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Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCcTpoHCTBa M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPaIbHbII
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, nPpAKMUKYM.

Habnronenue IMHEHYaToro CuexTpa.

HccnenoBanue cnekTpa paspeKEHHOI0 aTOMapHOTO BOAOPOJAA U U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnast Mmonens snapa [eiizenOepra—MBanenko. 3apsa suapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyyeHue.

3aKOH paJMOAKTUBHOTO pacrnaaa. PaguoakTUBHBIE H30TONBI B MPUPOJIE.
CBoONCTBa MOHM3HUPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbIN QOoH M3nydeHus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexTt maccer spa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHUA
AJIEPHON DHEPTETUKH.

Metozasl perucTpalvi U UCCIIEI0BAHUS DJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenune o CrangaptHor Monenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
SHEprusl.

EnunHcTBO pusnueckoi KapTUHBI MHpA.

TexHn4eckue yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yueHnne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Paszgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3HKH.
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Otanbl pa3BUTHs acTpoHoMuu. [IpuKiaaHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUSL.

Bun 3Bé3gHoro ueba. Co3Besnmus, sSipKkue 3BE37BI, IUIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «creKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIEAOBATEIIBHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE NBIPHI B sApPAX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PEnTMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JIs1 ONpEIeSICHHs TTOJI0KEeHHST HeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapusd U SIPKUE
3BE3/BI.

HaGmronenuss B Ttenmeckon JlyHbI, TMJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHMEe  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

Oo6o0marouee NOBTOPEHUE.
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O0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJIHB», «OCHOBBI CIHENHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U aCTPODUZUKI.

Ponp ¢usuku uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
M aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpA, 3HAUYEHUE OMHCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKOW  (DYHKIUH
busnueckoil Teopuu, poiib GU3NUIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (pu3mveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

WU3yuenne kypca ¢usukum yriyonésHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPIKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTe€MaTHuKH, ONOJIOTUH, XUMUHU, TEOrpapUu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaAHUA: SBIICHUE, HAY4YHbIH (akT, TUIIOTE3a, (PU3MUEcKass BEJINYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBas 1adOpaATOPHSL.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO. BEKTOPHI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
ompeiesIeHHe TIOMIAIU TIOCKUX (GUryp u oobeéMa Ted.

Buonocun: >nektpuyeckue SBIECHUS B JKUBOW MpUpone, KoyieOaTelnbHbIE
JIBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
pUpoJe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKAs! CTPYKTYypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eozpaghua: wmarHuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpoIBUTaTENb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
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NPOEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CITyTHUKOBbBIE
IPUEMHHKH, SJIEPHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHOro mnpenmera «Duznkar
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JECITEIBHOCTH B MPOILECCE PEeaTn3alli OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIaHCKOI0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPaXJAHCKOM  TMO3UIIMU  OOydYaromerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOIlecTBa, Y4YacTBOBaThb B CaMOYIpaBlIeHWH B  00Opa30BaTeIbLHOM
OpraHu3alyy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTH K TYMaHUTAPHOM M BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKOU VJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHUE K TOCYyJAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MOBEACHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIUI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO Oy IYILIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

UHTEpEC K pa3imyHbIM chepam mpodecCHOHATBHON JAEITeILHOCTH, B TOM
YHUCJIC CBS3aHHBIM ¢ (U3MKOW M TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIed mpodecCHu U peain30BbIBATh COOCTBECHHBIC
KMU3HCHHBIC TUTaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHIKEHUH BCCH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYphI, OCO3HAHHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEHUE OIbITa ACATEIbHOCTH SKOJOTHYECKON HANpaBJIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

IHEHHOCTU HAYYHOI'O MMO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEATEIIbHOCTh UHAUBUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
Bba3oBble JJornueckue J1eMicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpOBaTh U  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh TENIU JCATEIBHOCTH, 3a/aBaTh MapaMeTPbl U KPUTEPUU HX
JOCTHKEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMAaTEPHUATbLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yNBTATOB LIEJISIM, OIICHUBATh PUCKHU MOCJICICTBUN JEATEILHOCTH,
KOOPJIMHAPOBATh M  BBIMOJHATE pPabOTy B  YCJIOBHSAX peajbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

Bba3oBnle uccienoBarejbcKue 1eMCTBUSA.

BJIAJETh HAYYHOM TEPMHUHOJIOIMEN, KIIOUYEBBIMU MOHATUAMH U METOJAMMU
(bu3nYecKoil HayKH;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOM
NEeATETLHOCTH B 00JacTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TOMCKY METOJOB peHIeHUs 3a1ady  (PU3UYECKOro
COZIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BHJAAMH JICITEIBHOCTH IO MOJYYECHUIO HOBOIO 3HAHUS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsiX, B TOM YHCIIe MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ peIIeHUs, HaXOAUTh apryMEHThl s
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHAJM3UPOBATh IIOJYYEHHbIE B XOJI€ PELICHUS 3alaud pPe3yJIbTaThl,
KPUTHYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NESATEeILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHUS TO0 (QU3NKE B MPAKTUYECKYIO OO0JaCTh
KA3HEICSTEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHBIE TOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUYECKOTO COIAEPKAHMS
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYLIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONIEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOpUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUA:
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OCYIIECTBISITh OOIIEHWE Ha YpoKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUU C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHKEHHUIO: COCTaBIIATH IIJIaH
JEHCTBUM, pacpeaeniaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATh HAECH C NO3ULUU HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
VUHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ TTO3HABATEIBHYIO  JIEATECIIBHOCTh B
obsactTh (U3UKU U aCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKONW pabOThl ¢ YU4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:
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JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BJIaJIcTh HaBBIKAMHM  II03HABATEJIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pedekcuu sl OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUS IO HX
CHMKEHMUIO;

MPUHUMATh MOTHBBI W ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,;

MPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JIESITCIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke JUII  YpOBHS CpeaHero oOmero o0pa3oBaHHS y O0O0YyYaroIIUXCs

COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIPEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWsA,  BKJIIOYAIOMIETO  CIIOCOOHOCTH  TOHHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIMOHAILHOEC
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBaTh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI
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K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM |

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM H OITUYECKOW cdepax AesITeIbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (YyHKUMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (PU3HUECKON TEOpUH B
(opMHUPOBAHNY NIPEJICTABICHUNA O PU3NUECKON KApTUHE MHPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETa, AOCOJIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACAbHBIN ra3, TOUEYHbIN 3aps/l,
OJTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHHUYECKHE MPOLECChl U SBICHHS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBWKEHUS, (OpMyJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHUsI, TpeoOpazoBaHus ['amuies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akoHbl HplOTOHAa, mpuHOMN — OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIOBUSl paBHOBECHs TBEPAOrO Tela), NPU OSTOM HCIOJIb30BATH
MaTeMaTH4YECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHaAJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCH! U SIBICHUS, UCIOJb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJEAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTpPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHUS €T0 4acCTHULl, CBA3b JABJICHUS UACAIbHOTO
razda C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH
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COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTEMaTUYeCKOE  BBIPAXKEHUE 3aKOHOB,  YKa3blBaTb  YCJOBUS
IIPUMEHUMOCTH yYpaBHeHHs MeHeneesa—Kiamnelipona,

e QAHAIM3UPOBATH M OOBSCHATH JJIEKTPUUYECKUE SBJICHMS, HCIOJb3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOW 1emnu, 3akoH J[xoymsa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIn3a);

e ONHCHIBATh (PU3NYECKUE MPOLECCHl U SBICHMS, UCIOJb3Ys BEINYUHBIL:
IIEPEMEIIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, IOTEHUUAJIbHAs DJHEPrus, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
HEeprus ynpyrod nedpopmanuyd NOPYKHUHBI, KOJMYECTBO TEILJIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACAJIbHOIO rasa,
OTHOCUTEJIbHAS BIAXKHOCTh Bo3ayxa, KIIJ[ waeansHOro TEmioBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO T10JIH,
HaIpsHDKEHHOCTh TOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLHAT 3JEKTPOCTATUYECKOro OIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYIIAas  CWJla, CHUJa  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C MOCIEHOBATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

e OOBICHATH  OCOOEHHOCTHM  NPOTEKaHHs  (U3HYECKUX  SIBJICHMIL:
MEXaHUYECKOE JIB)KEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHUE, MU(y3Hs, UCIIapeHHeE,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAllPaBJI€HHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA,

e TPOBOAMUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM
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aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PUINYECKUX BEIUYUH, MNPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJUTH OIBITHI 10 MPOBEPKE NPEIIIOKEHHON TMIOTE3bL: NIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAIU3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

e coOmrofaTh mpaBuiia O€30MacHOTO TPyAa MPH MPOBEICHUU HCCIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpHMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JIEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

e pemaTrh pacu€THhIE 3aJa4¥ C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBAaHUSIM 3a/1auH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IO0B
peuieHus 3a1a4, MpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

e pelaTh KaueCTBEHHbIE 3a/Jayd, TPeOylollMe MNPUMEHEHUs 3HAHUW U3
Pa3HBIX pa3lesoB Kypca (PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

e HCIOJB30BaTh TEOPETHMUECKUE 3HAaHUSA s OOBSICHEHHS] OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

e TMPUBOAUTH NPHUMEPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e AHANM3HMPOBATH U OLIEHUBATH MOCIEICTBUS OBITOBOIN U MPOU3BOACTBEHHOM
NeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKMMHU NPOLECcCaMu, C
MO3UINH 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O pallMOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIeCTBA;
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OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJECPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [JI TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHATM3UPOBaTh  MONyyaeMyl0  HMHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOopMaIuy;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U YyU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE pacCCMaTPUBAEMOM MPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
(GU3UKM B COBPEMEHHOW Hay4yHOW KapTHHE MHpA, POJb aCTPOHOMHHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckol Teopur B (GOPMHUPOBAHUU MPEACTABICHUIN O
bu3nUecKoil KapTUHE MHUPa, MeCTO (PU3MUECKON KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX ITPEACTABICHUN O IPUPO/IE;
pa3ivyath YCIOBUSI MPUMEHHUMOCTH Mojeled (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJICKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;
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e pa3nuuaTh yCHOBHUS (TpaHUIBl, O0JACTH) MPUMEHUMOCTH (PUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QAHANM3HUPOBATH U OOBACHSATH AIEKTPOMATHUTHBIE MPOLIECCH U SIBICHUS,
UCIIOJB3YSd OCHOBHBIE TMOJOXKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTpUUECKOro 3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBs3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJbHONH  TEOpUU
OTHOCHUTEJIbHOCTU DUHINITEIHA);

e AHANM3HUPOBATH U OOBSICHATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpUHIMI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MACCOBOT'O YHCENI U DHEPTUU B SIJAEPHBIX PEAKIMIX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONUCHIBaTh (U3UUECKUE TMPOIECChl U SBJICHUSA, HUCIOJIb3YS BEIUYUHBI:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPIrusl,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIpa;

e OOBICHATH  OCOOEGHHOCTHM  TpPOTEKaHWs  (U3HYECKUX  SIBJICHHIL:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
aiep, ramMMma-usiydeHue snaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u padoThI Ja3epa;

e OIpENENATh HAIMPABICHHE WHIYKIIMUM MArHUTHOTO IOJs HPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH U300pAKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOHN JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

e TMPHUMEHATH OCHOBOMOJIATAIOIINE ACTPOHOMHYECKUE TMOHSTHUSA, TEOPUU H
3aKOHBI I aHajlu3a M OOBSCHEHHS  (U3HUYCCKHX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUsI HEOECHBIX TeJl, IBOIIOLNUHU 3BE3/] U BCelleHHOI;
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e TMPOBOAMWTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IOJTYYEHHOM  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLECHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

e IPOBOJUTH OIBITHI 10 MPOBEPKE NPEIIOKEHHON TMIOTE3bL: NIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NOJIYYCHHBIE PE3yNbTaThl WU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

e ONUCBHIBaTh METO/IbI OJYUYECHHSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHU;

e coOm0/IaTh MpaBuiIa O€30MaCHOTO TpyAa MPHU MPOBEACHUU UCCIEIOBAHUM
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHNUS;

e pemaTrh pacu€THhIE 3aJa4¥ C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolUe TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUN
IPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yibTaTOB;

e pelaTh KayeCTBEHHbIE 3a/Jauyd, TPeOyloUlMe NpPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

e HCIOJB30BaTh TEOPETHMUECKUE 3HaHUSA M1 OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e TMPUBOAUTH MPHUMEPHI BKJIala POCCHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHI;

e AHANM3HMPOBATH U OLIEHUBATH MOCIECTBUS OBITOBOI U MPOU3BOACTBEHHOM
NeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
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MO3UINI SKOJOTHYECKON O€30MacHOCTH, MMPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE€ Pa3yMHOM HCIHOJB30BAaHUU JOCTHXKCHUN
HAayKd ¥ TEXHOJIOTUH JUIi JajbHEWIIero pa3BUTHUSA 4YeJIOBEYECKOTO
00IIIECTBA;

e TMPHUMEHATH pa3IM4YHbIE CIOCOOBI paboThl ¢ MH(pOpManuend (HU3HNUIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIC
TEXHOJIOTUM MJI TIOHCKa, TEepepadOTKU U TpPEAbSBICHUA Y4eOHOW H
HAYYHO-TIONYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMio ¥ OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

e TIPOSIBIATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX padoT;

e paboTaTb B TIpyNIE C HCIOJIHEHHWEM pAa3IMYHBIX COLIMAJIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKIJAJ KaXXJOTO U3
YUaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

e MPOSBIATH MOTUBALMIO K OyAyliel nmpodeccnoHalbHON AesTENbHOCTH 1O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IlpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHbBIA METO/ TIO3HAHUSI ITPUPO/IbI
11 u . 4 https://phys-ege.sdamgia.ru/
' AYHHBI MCTOAL TIOSHAHUA HPUPOJIBT https://resh.edu.ru/subject/28/
Htoro no paznemny 4
Pa3zgen 2. MEXAHUKA
https://phys-ege.sdamgia.ru/
2.1 Kunemarnia 18 1 2 https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
2.2 Junamuka 16 1 https://resh.edu.ru/subject/28/
23 C . 7 1 1 https://phys-ege.sdamgia.ru/
' TaTuKa TBEpIoTo Tema https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 12 1 1 https://resh.edu.ru/subject/28/
Hroro mo pazueny 53
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUNHAMUKA
31 0 . 16 1 1 https://phys-ege.sdamgia.ru/
. CHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOpUHr https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
3.2 Tepmoaunamuka. TennoBble MalIMHbI 22 1 https://resh.edu.ru/subiect/28/
3.3 ArperatHble cOCTOIHUS BenlecTBa. Da3oBbie 14 1 1 https://phys-ege.sdamgia.ru/



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
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MEePEXObI https://resh.edu.ru/subject/28/
Wroro no pazueny 52
Pasnen 4. JIEKTPOAUHAMUKA
41 5 26 https://phys-ege.sdamgia.ru/
' JICKTPHHCCKOE ToJIe https://resh.edu.ru/subject/28/
4.7 n i ote cCKU 29 https://phys-ege.sdamgia.ru/
' OCTOAHHBIH SICKTPHACCIHH TOK https://resh.edu.ru/subject/28/
43 T 6 https://phys-ege.sdamgia.ru/
' OKH B PASTIHHBIX cpelax https://resh.edu.ru/subject/28/
Htoro no pazneny 61
Pasnen 5. PUBUUECKUUN [IPAKTUKYM
5.1 Ou3nyeckuil NpakTUKyM 0
Hroro mo pazueny 0
PeszepBHOe Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170



https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/

,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

11 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
MPOrpaMmmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Paznea 1. JIEKTPOJINMHAMMUKA
https://phys-ege.sdamgia.ru/
11 MaruuTioe nose 14 https://resh.edu.ru/subject/28/
19 5 16 1 https://phys-ege.sdamgia.ru/
' JICKTpOMArHUTHAA HHAYKLHA https://resh.edu.ru/subject/28/
Hroro mo pazueny 30
Pazgen 2. KOJIEBAHUS U1 BOJIHBI
https://phys-ege.sdamgia.ru/
2.1 Mexanwraecxue KoneGaHms 10 1 https://resh.edu.ru/subject/28/
99 & 5 17 1 https://phys-ege.sdamgia.ru/
' JICKTPOMATHHTHBIC KOJICOAHHA https://resh.edu.ru/subject/28/
53 MexaHU4YeCcKHe U DJIEKTPOMAarHUTHbBIE 12 1 https://phys-ege.sdamgia.ru/
' BOJIHEI https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
2.4 Orrraka 29 1 2 https://resh.edu.ru/subject/28/
Hroro no paszneny 68
Pasznea 3. OCHOBBI CHEI_II/IAJILHOI7I TEOPUU OTHOCUTEJIbBHOCTHU
https://phys-ege.sdamgia.ru/
31 Ocnosr CTO 5 https://resh.edu.ru/subject/28/
Wroro no pazneny 5



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
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Paszgen 4. KBAHTOBAS ®PU3UKA

https://phys-ege.sdamgia.ru/

41 KopryckysispHo-BOIHOBOH styaitnsm 15 https://resh.edu.ru/subject/28/
492 PusHKa aToMA 5 https://phvs-eqe.sdamgia.ru/
https://resh.edu.ru/subject/28/
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 6 https://phvs-eqe.sdamgia.ru/
YaCTHIL https://resh.edu.ru/subject/28/
Htoro no paznemny 26

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://resh.edu.ru/subject/28/
Hroro no pazgeny 12
Pazgen 6. PU3HUECKHIA MIPAKTUKYM
6.1 Ou3NYECKnil MPaKTHKYyM 0
Hroro no paszneny 0
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
IIPEAMETHOTO COAEPKAHUS U OIbITA https://phys-ege.sdamgia.ru/
7.1 . 24 . :
NeSITeIbHOCTH, TPUOOPETEHHOTO NIPU https://resh.edu.ru/subject/28/
u3ydeHnu Kypca gusuku 10 — 11 kimaccon
Hroro no pazgeny 24
PesepBHOE Bpems 5

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®duszuka — pyHgaMeHTaIbHas HayKa O
npupoje. HayuHblil MeTos o3HaHus U
METO/IbI UCCACAOBAHUS (PU3UICCKUX
SIBJICHUI

9KCHepI/IMCHT " TCOpHA B ITPOLIECCCE

Mo3HaHus npupoabl. HabmoaeHue u
AKCIICPUMEHT B (PU3HKE

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

Crioco0b1 m3mMepeHus (Hu3NIeCKux
BeJIMYUH. AOCOJIIOTHASI U OTHOCUTEJILHAS
MOTPEIIHOCTH U3MEPEHUN PUZNIECKUX
BEJITUYUH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUPaA, B IPAKTUYECKOMI
JESTEIBHOCTH JIIOAEH

Mexannueckoe aBmxkenue. Cucrema
orcuera. OTHOCUTEIBHOCTE MEXaHNYECKOTO
newkenus. [Ipsimast u oOpatHas 3aga9n
MeXaHUKHA

Pannyc-BekTop MaTepualbHON TOUKH, €TO
MIPOEKINN Ha OCU KoopauHaT. TpaekTopus.
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[Tepememenue. Ckopocts. VX npoexiuu Ha
OCH KOOpJIHAT

PaBHOMEpHOE NPAMOJIMHENTHOE ABUYKEHHUE.

7 I'paduaeckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHEHHOTO JBUKCHUS

8 CiioxeHue nepeMeeHnil 1 CKOPOCTEH.
Pemrenue 3anau
HepaBHoMepHOe nBMkeHHE. MTHOBEHHAs

9 cKopocTh. Yckoperue. [IpsimonuHeitHOe
JIBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

10 I'padmueckoe onrcanue MPSIMOIUHEHHOTO
JBUKCHHSI C TIOCTOSTHHBIM YCKOPEHUEM

1 Jlaboparopuas pabota Nel "M3mepenue
yckopeHus"

12 Pemenue 3amau

13 Pemenue 3amau
CBoOopaHoe majeHue. Y CKopeHue

14 cBOOOHOTO Na/IeHUs. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

15 JIBM>KeHHE Tea, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY
JlaGopatopnast pabota Ne2 "Hccnenoanue

16 JBIDKEHUS TeJla, OpOIIEHHOTO
TOPU30HTAIBHO"

17 Pemenue 3amau

18 Pemenue 3amay
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KpusonmHeliHoe aBuxkenue. J[BUKEHUE 110
OKPY>KHOCTH. YTJIOBasi U JJMHEWHAs

19 ckopoctb. [lepuon u yacrora.
LlenTpocTpeMUTEIBLHOE U TTOJTHOE
YCKOpEHHE

20 Pemenue 3agau

21 Pemenue 3amau

99 KonTponbhas padota no teme
"Kunemaruka"

[Tepsriif 3akoH HetoToHa. MHEepuranbHbIe

93 cuctemsl orcuéra. [IpuHiumn
OTHOCUTEIBbHOCTH I ammes.
HeunepuinansHbie CUCTEMBI OTCUETA

24 Cuia. PaBHoelicTByIOIIAsA cuiia. Bropoit
3akoH HproTona. Macca

o5 B3aunmoneiictue ten. Tperuil 3aKoH
HeroTona

26 [Ipunnun cynepno3uiuu cui. Pemenue
3a/1a4 Ha MpUMEHeHue 3akoHOB HproToHa

27 Pemenue 3amau

28 Pemenue 3agau
3aKOH BCEMUPHOTO TATOTEHHUS.

29 DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU Macchl

30 Cuna TsKeCTH B yCKOpeHHe CBOOOIHOTO
najicHust

31 JIBmkeHne HeOESCHBIX Te U UX

HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
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KOCMHYECKasi CKOpOCTh. 3akoHbl Kermepa

32 Pemenue 3amau
33 Pemenwue 3amau
34 Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUIbI cui
35 TpeHus. [[BuKeHne B )KUIKOCTU U rase C
Y4E€TOM CHJIbI COITPOTUBIICHUS CPEIbI

Jlaboparopuas padota Ne3 "Hccrnenoanue
36 JIBUKEHUS Tea MO AEUCTBUEM
HECKOJILKUX CUI"

37 Pewenue 3amau

38 Pewmenue 3amau

39 Japnenue. 'mapocTaTuyeckoe JaBacHHE.
Cuna Apxumena

AOCOTIOTHO TBEPAOE TEO.

40 IToctynaTenbHOE U BpallaTeabHOE
JBUKEHHME TBEPAOIO Tela

MoMeHT cuiibl OTHOCUTEIBLHO OCH

41 BpauieHus. [1nedo cunbl
CrnoxxeHue CHII, TPIIOKEHHBIX K TBEPJIOMY

42 teny. LleHTp TskecTn Tena. Y cnoBus
paBHOBECHsI TBEPJIOTO Teja. Busr
paBHOBECHs

43 Jlaboparopnas pabota Ned "Hccnenoanue
YCJIOBUI paBHOBECHS TBEp0To Tena'

44 Pemenne 3agau

45 Kontponbras padota mo teme "J[uHamuka.
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46

47

Craruka TBepaoro tena"

I/IMHy.]'IBC MaTepI/IaHBHOﬁ TOYKH, CUCTCMBI
MaTCpHaJIbHbBIX TOUYCK. HCHTp Macce
CUCTEMBI MAaTCPHUAJIBHBIX TOYCK. TeopeMa (¢}
ABHWIKCHUU LCHTPA MacCC

I/IMHy.]'IBC CHUJIBI 1 U'BMCHCHHUE UMITYJIbCA

Teaa. 3aKoH COXpaHCHUSA UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

48

MoMeHT uMITyJIbca MaTEpUAIILHON TOYKH.
[IpencraBienue o COXpaHEHUU MOMEHTA
HMITyJIbCA B LICHTPAJIbHBIX MOJISAX

49

50

51

Pemenue 3agau

PaGora cuibl Ha MajgOM U HA KOHEYHOM
nepemetenuu. ['padpuueckoe
npecTaBieHue paboTsl CHIIbl. MOIIHOCTD
CHJTBI

Kunernueckas sneprus. Teopema o6

W3MEHEHUHN KHHETHYECKON OHCPIrun
MaTepHaHBHOﬁ TOYKH

52

[ToTeHnmanpHble U HEMOTEHIUAIIBHBIE
cuisl. [lorennmansHas sneprus. Bropas
KOCMHYECKasi CKOPOCTh

53

Tpetbs KocMuueckast ckopocTb. CBsi3b
paboThl HEMOTEHLUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYEeCKOM 3Heprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUUYECKOHN HEPTUn

54

JlabopaTtopHuas padota Ne5 "IIpoBepka
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3aKOHA COXPAHECHHS MEXaHUYECKON
sHeprun”

Yupyrue u Heynpyrue CTOIKHOBEHHUSI.

55 VYpaBuenue bepHynu 11 uaeanbHON
KHUJIKOCTH

56 Pemenue 3amau

57 KonrtponsHas padora o reme "3aKoHbI
COXPAaHEHHUs B MEXaHHKe"
Pa3BuTHe npencraBieHuit 0 mpupoae

58 TeroThl. OcHOBHBIE noJokeHust MKT.
Huddyszus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKHX U

59 TBEPABIX TeJ. XapaKTep JBUKCHUS U
B3aMMO/ICICTBHS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

60 Kommgectro Bemectsa. [locrostHHAs
ABoraapo

61 Jlaboparopnast pabota Ne6 "Ornenka
pa3MepoB MoJIeKy"

62 Temneparypa. TemioBoe paBHOBECHE.
[ITkana [enbcus

63 Pemenwue 3amau

64 W neanpublii ra3. 'a3oBble 3aKOHBI

65 VYpaBaenune Menpaeneesa-Knaneiipona.
Pemenue 3anau

66 AOcoiroTHas TemmiepaTrypa. 3aKoH

JanpToHa
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67 I/Isonpoueccm B HACaJIbHOM ras€ C

IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduyeckoe npencraBiacHne
68 H30MPOIIECCOB: U30TEpMa, H30X0Pa,
n3obapa

69 OcnoBHoe ypaBHenne MKT

70 Pemtenne 3amau

CBsi3b a0COMIOTHON TEMIEpaTyphl
7 TEPMOJUHAMHUYECKON CUCTEMBI CO CpeaHei
KHUHETUYECKOM SHEPTUeil MOCTYyNaTeIbHOrO

TCIIJIOBOT'O ABHIXKCHHUA eé qacTuI

O00011IeHrE U CUCTEMATHU3AIMs 3HAHUN 110

72 TeMme "OcuoBsl MKT"

Kontponbnas padota nmo teme "OCHOBBI
MKT"

TepMO,[[I/IHaMI/I‘-ICCKaSI cucrema. 3a,Z[aHI/Ie

73

BHEIIHUX ycsoBui uist T/ cucreMsl.

74 BaemHne u BHyTpeHHUE TapaMeTphI.
[Tapamerps! T/I cuctemsl Kak cpeaHue
3HA4YEHMs BEIIMYHH, ONIMCBIBAIOIIUX €€ Ha

MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
75 Camonpoun3sBompHas pemakcarus T]]
CHCTEMBI K TEINIOBOMY PaBHOBECHUIO

Monenb uaeaapHOTOo ra3a B
76 TepMOJAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
3TOU MOJEIIH

77 VYpaBaenune Menpeneesa-Knaneiipona u
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BBIPA)KCHUE JUJI1 BHYTPEHHEN SHEPTUU

Bripaxkenue 1151 BHyTpEeHHEN SHEPTUM
78 OJIHOATOMHOTO HUJICAIbHOT'O Ta3a.
KBazucratuueckue u HecTaTUYeCKUe

MIPOIIECCHI
DneMeHTapHas paboTa B TEpMOMHAMUKE.
79 Brruucnenue pabotsl o rpaduky mnporecca
Ha pV-nuarpamme

80 Pewmenue 3amau

Tennonepenaua kak cnocod U3MEHEHUs
81 BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBEpIIECHUs pabOThI

KOHBGKHI/IH, TCILIOIIPOBOJHOCTD,

82
U3JIy4yeHue
KomnuecTBo Temnorel. Tenno€MKOCTh Tena.

83 VY aenbHas U MOJISIpHAs! TEIIIOEMKOCTH
BELIECTBA. Y JIEJIbHAS TEIUIOTa CTOPaHUs
TOIUIMBA

84 Pacuér konuuecTBa TEMIOTH IPU
Tervionepeiaye

85 [TonsTre 06 aquabaTHOM mporiecce.
IIepBblit 3aKOH TEPMOAVMHAMUKH

86 Pemenue 3amau
KomnnuecTBo TemioTel u paboTa Kak Mepbl

87 W3MEHEHUs BHyTpeHHel sHepruu T /1
CUCTEMBbI

88 Bropoi 3ak0H TEpMOIMHAMUKH IS

PAaBHOBCCHBIX U HCPABHOBCCHBIX
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npoueccoB. HeoOpatumocTs IpUpOIHBIX
IIPOLIECCOB

[TpuHIMIBI EHCTBUS TEIUIOBBIX MAIIHH.
KILJ

MaxkcumanbHoe 3HaueHue KITJI. I{ukn
Kapno

89

90

91 Pemtenne 3amau

92 Pewenue 3amau

DKOJIOTHYECKHE aCIEKTHI UCIIOIb30BaHUS
93 TEIJIOBBIX JIBUTaTeleil. TermioBoe
3arpsiI3HEHUE OKPYKAIOLIEH CpeIbl

O0600611eHre U cucTeMaTu3alus 3HaHu#| 110
94 teme "Tepmoaunamuka. TeroBbie
MaIIuHbI"

95 KontponbHas paboTa mo teme
"TepmoanHamuka. TenaoBsle MalIMHbL"

[TapooGpazoBanue U KOHIEHCAIIUS.
96 Vicnapenue u kunexHue. Y aeabHast TEIIoTa
napooOpazoBaHUs

HaCI)IHIGHHI)Ie M HCHACBIIICHHBIC ITaphbI.
KadgecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT

97 TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT
00BéMa HACBIIICHHOTI'O I1apa. 3aBHCHMOCTD
TEMIICPATYPhI KUIICHUA OT OABJICHUSA B
KUIKOCTHU

08 BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCUTEIIbHAS BIIAXKHOCTh
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99 Pewenue 3amau

TBépnoe Teno. Kpucraminyeckue u
100 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

[InaBneHue u Kkpuctauu3anus. Y aesbHas

101
TertoTa rmiaBneHus. Cyoaumanus

102 Jlaboparopuas pabota Ne7 "M3mepenne
YACIBHOU TEIJIOTHI TIJIaBJICHUS Jibaa"
TennoBoe pacimMpeHue KUIKOCTEH 1

103 TBEPBIX TEJ. AHTAPMOHHU3M TEILIOBBIX
KoJIeOaHMI YacTHIl BEIIECTBA

104 [IpeobOpazoBanue 3Hepruu B (ha30BBIX
nepexojiax

105 YpaBHeHHE TEIIOBOTO OanaHca

106 Pewenue 3amau
[ToBepxHOcTHOE HaTsKeHUE. KanmumsipHbie

107 siBJIEHUsI. J{aBieHue 1Mo UCKPUBIEHHON
MOBEPXHOCTHIO KUAKOCTU. Popmyna
Jlannaca

108 Pemenue 3amgau

KonrtponbHas pabora no Teme
109 "ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
da3z0BbIe IEPEXOBI"

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKHUX 3apsaoB. [IpoBonHuKH,
JURJIEKTPUKH U MOJYIIPOBOAHUKHI

110

111 DneMEeHTapHBIN JIEKTPUUECKUM 3apsijl.
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3akoH COXPAHCHUA IJICKTPHUYCCKOI'0 3apdaa

B3aunmoneiictBue 3apsaioB. Toueunbie

112
3apsabl. 3akoH Kynona

113 Pemrenue 3amau

114 Pemenue 3amau

115 Dnekrpuueckoe nose. Ero neiictBue Ha
ANEKTPUYECKUE 3aPsIIbI
Hanpsok€HHOCTD 3JICKTPHYECKOTO TOJIS.

116 [TpoOusrii 3apsia. JlnauM HAPSHKEHHOCTH
ANEKTpUYIecKOro mosst. OqHOPOTHOE
ANEKTPUIECKOE TT0JIe
[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO

117 noJsi. Pa3HoCTh MOTEHIMAIOB U
HaIpsHKCHUE
[ToTenuuanpHas >Heprus 3apsaa B

118 ANEKTpOCTaTHYECKOM nose. [loTennnan
ANEKTPOCTATHYECKOTO TIOIS
CBs13b HANPSHKEHHOCTHU TOJISL M PAa3HOCTH

119 MMOTEHIMAJIOB JIJISl AJIEKTPOCTATUYECKOT O
oIS

120 [TpuHIHIT CYyTIepIIO3UITUH ITICKTPHISCKUX
rosieu

121 Pemenue 3amau

122 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOU chepbl
[Tone paBHOMEPHO 3apsiKEHHOTO MO

123 00BEMy mapa. I[lose paBHOMEpHO

3apsOKEHHON OECKOHEYHOM ITOCKOCTH
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124 Pemenue 3agau

125 [IpoBOTHHMKH B 3IEKTPOCTATHYECKOM ITOJIE.
VYcnoBue paBHOBECHS 3apsIOB

126 JIMDIIEKTPUKH ¥ TTOTYIIPOBOHUKH B
3JEKTPOCTATUYECKOM T10JIe
Konnencarop. 251eKTpoEMKOCTD

127 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTOpa

128 [TapannensHOE COCTMHEHUE KOHICHCATOPOB

129 IlocnemoBaTeabHOE COCIUHCHIE
KOHJICHCATOPOB

130 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

131 Pewenue 3amau

132 JIBr>keHue 3apsKEHHOM YacTULIBI B
OJIHOPOJTHOM DJIEKTPUUECKOM I10JIe

133 Pemenue 3amau

134 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpuueckoe mose"

135 KonTponbHas pabota mo teme
"JnexTpuueckoe mose"
Cwuita Toka. IlocTossHHEBIN TOK. Y ClI0BUS

136 CYILIECTBOBAHUS TIOCTOSIHHOT'O
ANEKTPUUYECKOTO TOKA

137 Ncroununkn Toka. Hampsoxenue u 3/1C

138 3akoH OMa Uit yJacTKa LETH.
DNEeKTpUUECKOe CONPOTUBIICHHE

139 3aBUCUMOCTb COIIPOTUBIICHUS
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OAHOPOJHOTIO ITPOBOJAHUKA OT €TI0 JJIMHBI U
IJIomaau nmorncpeyHoro CCUCHUA

y,I[GJ'IBHOC COIIPOTUBJICHHUE BCUICCTBA.

140
Pemrenue 3anau

141 [TocnenoBarenpHOE, TApATUICTBLHOE,
CMEIlIaHHOE COEIMHEHNE TPOBOHUKOB
Jlaboparopnas padota Ne§8 "HMccrnenoanue

142 MOCTIE0BATEIBHOr0 U MapajlieIbHOTO
coeqrHeHnn"

143 Pewenue 3amau

144 Pacuér pa3BeTBIEHHBIX AIIEKTPUICCKHIX
nerneid. [IpaBuna Kupxroga

145 Pemenue 3anau

146 Pewenue 3amau

147 Pabora anexkTpuyeckoro Toka. 3aKoH
Jxoyna —Jlenua

148 Pemenue 3amau
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

149 TenmoBas MOIIHOCTH, BhIICIsIEMas Ha
pesucrope

150 Pemenwue 3amau

151 O/1C u BHyTpEHHEE CONPOTUBIIEHNE
HMCTOYHHUKA TOKA

152 3axon OMa 11 OJIHOM (3aMKHYTOI)
AJIEKTPUYECKON e

153 Jlaboparopnast pabora Ne9 "Onpenenenue

BHYTPEHHETO CONPOTUBIICHUS] HCTOYHUKA
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ToKa"
154 Pemenue 3amau 1
155 Pemenue 3amau 1
156 MOIIHOCTh UCTOYHUKA TOKA 1
157 Kopotkoe 3aMmbikanne 1
158 KonneHcaTop B ienu mOCTOSTHHOTO TOKa 1
159 Pemenue 3amau 1
160 Permtenuie 3agau mo treMe "IlocTOSHHBIH 1
AIEKTPUUYECKUN TOK"
161 Pertennie 3agau mo treMe "IlocTOSHHBIH 1
AJIEKTPUYECKUM TOK"
162 Pemenue 3amau mo reme "IlocTostHHBIM 1
AIEKTPUUYECCKUN TOK"
163 O0600611eHre U cucTeMaTU3alus 3HaHu#| 110 1
teMe "[locTosHHBIHN 2neKTpuyecKuil ToK"
164 KonTponbHas pabota mo Teme 1
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"
DNeKTpUYECKast MPOBOAUMOCTE PA3IMIHBIX
165 BEIIECTB. DIIEKTPUUECKUI TOK B METaJIIaX. 1
CBepXIpoOBOIUMOCTH
DNEeKTPUUECKUN TOK B pacTBOpax U
166 pacruiaBax 3JeKTpoiauToB. 3akoHbl Dapajes 1
JUTST DJIEKTPOJTH3a
167 DnexTpuuecKuil ToK B razax. [lmazma 1
168 DNeKTpUUECKUN TOK B BaKyyMe. 1
Bakyymusbie npuOopbl
169 DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX 1
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170 [TomynpoBOTHUKOBBIE TPUOOPEI 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 170
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11 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara udpossbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie. 1
I'mnoTesa Amrmepa
Bekrop marautHOM nHAYKUuU. [TpuHinmn
2 CyNEpNO3MIMY MArHUTHBIX ToJed. JInnnn 1
MarHUTHON UHIIYKIIUU
3 MarnuTtHO€E 1oJjie TPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
Cuna Amnepa, e€ HanpaBJIeHHUE U MOJYJIb 1
5 Pemenue 3amau
6 [Tpumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEpPUTENbHbBIE TPUOOPHI
Cuua JlopeHiia, e€ HanpaBJIeHUE U MOJYJIb.
7 JBUkeHue 3apsyKEeHHOW YacTHIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3agaa 1
9 PaGora cunbl Jlopeniia
10 Pemenne 3amay
11 MarnuTHoOe 1oJie B BEIIECTBE. 1
®deppoMarHeTHKH, mapa- U JuaMardHeTUKN
12 OcHOBHBIE CBOHCTBA (heppOMarHETUKOB. 1




,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

[Ipumenenue peppoMarHeTHKOB

13 Pemenue 3amay o reme "MarautsHoe moJie"”

14 Pemenune 3amau no reme "MarautHoe nose"

15 SIBlieHUE ANEKTPOMAarHUTHOM UHAYKIUH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 O/1C uHayKIUU

17 3aKOH 3JIEKTPOMarHuTHON MHIIYKIIMU
®dapanes

18 Pemenue 3amay

19 Buxpesoe anexrpuueckoe nozue. Toku @yko

20 O/C uHAYKIMH B TBUKYITUXCSI
MIPOBOJTHUKAX

21 Pemrenne 3amau

22 Pemenue 3amay

23 [IpaBuno Jlenua

24 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B IIENH ITOCTOSIHHOTO TOKA

o5 SBnenune camonnaykuu. 3/C
CaMOUHTYKITUU

26 DHeprust MarHUTHOTO TIOJISI KaTyIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

27 Pemenne 3amau

28 Pemenne 3amay

29 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
Teme "DnekTpoarnHamMuKa"

30 KonTpomnpHas paboTa mo Teme
"OnexTpoauHamuka'
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Konebarenbnas cucrema. CBoOOIHBIE

31 Kosiebanus. ['apMoHnyeckue Konebdanus

39 Kunemarnyeckoe u AMHAMUYECKOE
OIKCaHUE KOJIeOaTEIbHBIX JTBUKCHHM
DHepreTuyeckoe onucanue. Beios

33 JTUHAMHYECKOI0 OMMCAHUS TAPMOHUYECKUX
KoJIe0aHUM U3 UX SHEPreTHUYECKOro U
KMHEMaTU4YeCKOT0 OMHCAHUS

34 Ammuntyna u ¢daza xonedanui
[Tepuon n yactora konebanui. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA

35 MaTeMaTHYECKOTO MasTHHKA. [lepuon
CBOOOTHBIX KOJIEOAHHI TIPYKUHHOTO
MasiTHUKA

36 3aryxaromue konebanus. BelHyx1eHHbIC
kosneOaHus. Pezonanc
JlaGopatophas pabota Nel "Onpenenenue

37 YCKOpEeHUs: CBOOOHOTO MaICHUS C
MOMOIIIHI0 MATEMATUYECKOTO MasiTHUKA"

38 Penrenne 3amau

39 VYpok-koHpepenuus "MexaHuueckne
KoJ1ie0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

40 O06o0011eHe U cUCTeMaTU3alMs 3HAHUH 110
teMe "MexaHnnueckue KoneoaHus"

41 DNIeKTPOMAarHUTHBIE KOJICOAHMS.
KoneGaTenbHbIil KOHTYp

4 ®opmyna Tomcona. CBsi3b aMIUTUTYIbI

3apsaa KOHACHCATOpa € aMHHHTYHOﬁ CHIJIBI
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TOKa B KOJIEOATEIbHOM KOHTYpE

43 3aK0H COXpaHEHUs YHEPTUU B UJI€aTbHOM
KOJIe0aTeIbHOM KOHTYPE

44 Pemmenust 3amau
3aTyxaromye 1eKTPOMarHUTHhIS

45 KosiebaHus. BeinyxkieHHbIe
AIIEKTPOMATrHUTHBIC KOJICOaHUs

46 [TepemenHsbIit TOK. Pe3ucrop u koHaEHCATOP
B LICTIH IIEPEMEHHOT0 TOKa

47 Karymika HHIIyKTHBHOCTH B TIEITH
MIEPEMEHHOTO TOKa

48 3akon Oma 11 DJICKTPUYECKOM e
MIEPEMEHHOTO TOKa
MOoOIHOCTh MEPEMEHHOTO TOKA.

49 AMITTUTYAHOE U IeHCTBYIOIIECE 3HAUCHUE
CHWJIBI TOKA U HATPSHKEHUS

50 Pe3onanc B aneKkTpUyecKoi menu

51 Pemenue 3amau

52 Pemenue 3amau
WneanwsHublif Tpancdopmatop.

53 [TpousBoscTBO, Epeaya U NoTpedIeHNE
ANEKTPUYECKON SJHEPTUU
DKOJOTUYECKUE PUCKU TIPU TTPOU3BOJICTBE

54 anekTpodHepruu. KynbTypa ucnoiab30BaHust
AJIEKTPOIHEPTHH B MIOBCEAHEBHON KU3HU

55 Pemenue 3amau

56 Penrenne 3amau
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KonTtponpHas pabora o Teme

57 "
DNEeKTPOMAarHUTHBIE KOJIeOaHws "

58 MexaHnyeckue BOJHBIL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

59 CBolicTBa MEXaHUYECKUX BOJTH

60 3ByK. XapaKTepUCTHKH 3BYKa

61 Nudpas3syk u yaerpassyk. [llymoBoe
3arpsi3HEHUE OKPY>KaloIel cpebl

62 Pemenue 3anau

63 Pemenue 3amay

64 DNeKTpOMarHUTHBIE BOJHBL. M3mydueHue
AJIEKTPOMATrHUTHBIX BOJIH

65 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATHUTHBIX BOJTH

66 Pemenue 3amau
[IIkana 371eKTPOMAarHUTHBIX BOJTH.

67 [IpuMeHeHHEe AIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIMIIBI paTOCBSI3U U TEJICBUACHHUS.

68 Pamuomokarus. DIeKTpOMarHuTHOE
3arps3HEHNE OKPYKAIOIIEH cpeibl

69 KonrtponbHas pabora no reme "Konebanus
Y BOJIHBI"

70 Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHHsI CBeTa

71 Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA

NPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa
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79 Otpaxenue ceta. [lnockoe 3epkano.
Cdepuueckoe 3epkaio
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTeb MPETOMICHHUS.

73 ITosmmHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbli yroi NOJIHOTO BHYTPEHHETO
OTpaXKEHHUS

74 Jlaboparopnas pabota Ne2 "Omnpenenenue
MOKa3aTesl MPeTOMIICHHS CTeKa"

75 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
OTpaKeHUS U MIPETIOMIICHUS CBETA

76 Xon stydeit B npusMe. Jlucnepceus cBerTa.
CrnoxHblii cocTaB Oenoro cera. L{pet

77 JInn3pl. POKyCHOE PaCCTOSTHUE U
ONTHUYECKAs CUJIA JIMH3BI

78 [TocTpoenue n300pa>keHnil B IMH3AaX U UX
CUCTEMaX. YBEIINYEHHUE JINH3bI

79 Pemenue 3amau

80 Pemenue 3amau

81 I'ma3 xak onrtuueckas cucrema

82 Pemenue 3anau. [Ipenensl npuMEeHMMOCTH
TEOMETPUYECKOMN ONTUKH

83 CKOpOCTh CBETa M METOJIBI €€ U3MEPEHUS

84 Hucnepcus cseta

85 WuTepdepenmus crera

86 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
Ha0JI0/IEHUSI MAKCUMYMOB U MUHUMYMOB
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87 Pemenue 3anau

88 [Ipumenenue naTepdepeHun

89 Hudpakmus cBeTa

90 Hudpaknmonnas pemérka. Y ciaoBue
HAOJI0/IEHUS TJIAaBHBIX MAKCUMYMOB
Jlaboparopuas pabota Ne3 "M3mepenue

91 JUTMHBI CBETOBOM BOJIHBI C TIOMOIIIBIO
IupaKkIMOHHON pemeTKu"

92 Pemenue 3anau

93 Pemenue 3amay

94 [TomepeyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

95 Pemenue 3amay

96 CBeTOBBIE SIBIICHUS B IPHPOJIE

97 0O00011eHne U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OnTtuka"

98 KonrtponsHas padora no reme «OnTHka»
I'paHuIIBI MPUMEHUMOCTH KJIACCHYECKOU

99 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U
NPUHITAI OTHOCHTEIHHOCTH

100 ITocTynatsl cieniualibHOU TEOPUHU
OTHOCHUTEIEHOCTH
[IpocTpaHcTBEHHO-BpEeMEHHOW HHTEPBAJ.
[Ipeo6pazoBanust Jlopenna. YciaoBue

101 NPUYUHHOCTA. OTHOCUTENBHOCTh

OIHOBPCMCHHOCTH. 33M€21J'IGHI/IG BPEMCHHU U
COKpalll€HUE IJINHBI
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OHeprus U UMIYJIbC PEISITUBUCTCKON

102 1
YaCTHIIBI

103 CBs13b Macchl € SHEPTUEH U UMITYJIHLCOM 1
PENATUBUCTCKON YaCTUIBl. DHEPTUS MTOKOS

104 PaBHOBeCHOE TEII0BOE U3ITyUEHHE 1

105 3akoH cMerenus Buna 1

106 I'unore3a M. [nanka o kBaHTax. @OTOHBI 1

107 DHeprusi 1 UMITYIIbC POTOHA 1

108 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTtorddekra

109 YpaeHenue DitHmnTeitHa 111 poTodddexra. 1
"Kpacnas rpanuma" ¢porodddekra

110 Hasnenue cBera. OnbiTel [1. H. JIeOenena

111 BoiHOBEIE ¢cBOMICTBA YaCTUIL
Bounsl e bpoiid. /InuHa BoJIHBI e

112 bpoiins u pazmepsl 00J1aCTH JTOKAIU3AIUH 1
JIBUKYILIEHUCS YaCTULIBI

113 KopnyckynsspHO-BOIHOBOM Ayaln3m

114 Judpaxus 31eKTPOHOB Ha KpHUCTaJIax 1
Crneuuduxa usmepeHuit B MUKPOMHUPE.

115 CoOTHOIIEHUSs HEOTIPEAEIEHHOCTEN 1
I'eitzenbepra

116 Pemenue rpaduyeckux 3amaq 1

117 Pemenue pacu€THbix 3ama4

118 Pemenue 3amau 1

119 OMBITHI 11O UCCIICIOBAHUIO CTPOCHUS aTOMA. 1

[TnanerapHas Mojienb aToma Pesepdopaa
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120

121

[Tocrynartsr bopa

Bunpl ciektpoB. CrieKTp YpOBHEU SHEPTUM
aToMa BOJ0poza

122

CroHTaHHOE B BBIHYXXKACHHOC U3JIYUCHUC
CBCTa

123

124

Jlazep

Hyxnonnas monens siapa [ elizenoepra-
WBaneHnko. 3aps 1 MacCOBOE YUCIIO sAIpa.
N3otonsl. PagnoakTHBHOCTH

125

3aKoH pasinoaKkTUBHOTrO pacnana. CBoicTBa
MOHU3UPYIONIETO U3TydeHus. Biusaue
PalMOAKTUBHOCTHU Ha HUBBIE OPTaHU3MBI.
JozumeTpust

126

DHeprusi CBSI31 HYKJIOHOB B siipe. SlnepHbie
cwibl. Jledext maccel siapa. SnepHbie
peakiuu. Snepusie peaktopsl. [IpoGiemsr
YIPaABIIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKTHI PA3BUTHUS SIIEPHOI
JHEPreTUKHU

127

KonTponbHas pabora Ha TeMy
"®oroadext. Puzuka aToMHOrO sapa’

128

Metoasl perucTpaluu U UCCIeI0BAHMS
AJIeMEHTapHBIX YacTull. ODyHaaMeHTaIbHBIC
B3aUMO/JICUCTBUS. bapnoHbl, ME30HBI U
nentoHsl. [Ipeacrasnenune o CtangapTHON
Mozenu. KBapk-TiitooHHAst MOJIENb aIpOHOB

129

®dwuswnka 3a npeaenamu CTaHgapTHON
Mozaenu. TéMHast maTepus U TEMHas
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130

131

sHeprus. EMMHCTBO pHU3MUecKoi KapTUHBI
Mupa

Oransl pa3BUTHs aCTPOHOMMH. 3HAYECHUE
aCTPOHOMHH

[TpuMeHNMOCTh 3aKOHOB (PU3UKH IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEeN0BAaHUN

132

COBpeMeHHI)IG OIITHUYCCKUEC TCIICCKOIIDI,
pPaauOTCIICCKOIILI, BHeaTMOCCbepHaH
aCTpOHOMUA

133

134

135

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3Bé3lII>I, IIJTaHETHhI, UX BUANUMOC IBUXXCHUC

Conneunas cucreMa. Connne. CoaHeuHast
aKTUBHOCTH. MicTounuk sHeprun CosHua u
3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Kj1ace —
CBETUMOCTB"

136

137

138

139

3B€3I[I>I TJIaBHOM ITOCJIEI0BATEILHOCTH

Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
spororun ComHIa U 3BE37. DTaIlbl JKHU3HU
3BE3

Mieunsiii [Iyte — Hama ['amaktuka. Tumnel
rajlakTUK. YEpHbIe IbIPBI B Apax ralakTHK
Bcenennas. Pacmpenue Beenennoit. 3akoH
Xa606mna. Teopust bonbioro B3pbIBa.
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PenukroBoe uznyuenue

Macmrabnas ctpykrypa BeeneHHoii.

140
MeraranakTuka

141 Hepeménnsie npodaemMbl acCTpOHOMUU
O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI.

142 Posb 1 MecTo (pM3KKM U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA
O00011eHNEe U cCUCTEMATH3AllHs 3HAHUH.
Ponb ¢usuueckoit Teopuu B HopMUpOBaHUT

143 MIPEACTABICHUH O (PU3NYCCKOIN KapTUHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHPA B
00111eM psiy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOC

144 O00011eHNEe U cUCTEMATH3alls 3HAHUH 110
teMe "Kunemaruka"

145 O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Kunemaruka"

146 0O0001eHNe U CUCTEMAaTU3ALMS 3HAHUI 110
teme "JIluHamuka"

147 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "/Ilunamuka"

148 0O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe "Cratuka TBEpAOro tena'

149 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "3aKOHBI COXPAHEHHS B MEXaHHKE"

150 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKe"

151 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
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152

153

TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
TeMme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110

teme "Tepmonunamuka. TennoBbie
MAaIITuHE!"

154

O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIuHe!"

155

O06o00mIeHre U cUCTeMaTU3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXO0bI"

156

157

O06o011eHre U cucTeMaTu3alus 3HaHuH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBble Iepexon"

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
TeMe "OnekTpuieckoe nosue"

158

0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DnekTpuyeckoe nose"

159

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "l10CTOSAHHBIN IIEKTPUYECKUi TOK"

O06o0011eHe U cUCTeMaTU3alMs 3HAHUH 110
teMme "[1oCTOSHHBIN 2IeKTpUUECKU TOK"

161

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teMe "Toku B pa3inyHbIX cpeaax”

162

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110




,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

Teme "Maruutaoe noJe"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110

163 1
TeMme "DNeKTpOMarHuTHasE UHAYKIUA"
164 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN 110 1
teme "OnTuka"
O0o01IeHre U CHCTeMaTU3alus 3HAHUN 110
165 teme "Dotorddekr. Puznka aTOMHOTO 1
spa
166 Pesepn 1
167 Peseps 1
168 Pesepn 1
169 Peseps 1
170 Pesepn 1
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME




,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka, 11 xknacc/ KacbssnoB B.A., O011ecTBO ¢ orpaHuYeHHOMN

OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiectBo «M3aaTenscTBO

«HpOCBCHICHI/Ie»

2. ®usuka, 10 kmacce/ Kacesnos B.A., O0611ecTBO ¢ OrpaHUYEHHOM

OTBETCTBEHHOCTHIO «/[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

1. ®usuka. YraoyOneHHsiil ypoBens. 10—11 kmaccsl : paboyast mporpamMma K
nuaun YMK B. A. KacesiHoBa: yueOHO-MeToandecKoe mocodue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : JIpoda

2. ®usuka. 10 k1. YruyoOneHHbid ypoBeHs : yueOHuk / B.A. KacbgHoB. — 5-¢
u3., crepeotuil. — M. : JIpoda

3. ®usuka. 11 k. YroyOneHusiil ypoBens : yueoHuk / B.A. KacesinoB. — 5-¢

u3., crepeotun. — M. :Jlpoda

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
1. https://phys-ege.sdamgia.ru/

2. https://resh.edu.ru/subject/28/



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.
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