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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHWUN K pe3yiabTaTaM OCBOCHHUSA
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ denmepanuu,  peamu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
nporpamMmbl, a Takke [lomoxkeHuss 0 CTpyKType, NOpsAKEe pa3pabOTKu U
yTBEPKJIeHUsT pabouux mporpamm mnpeameroB (kypcoB) B MOY «COII Ne 2 r.
PrumeBo CapaToBckoit 001acTu.

3aHsaTUsT TpoOBOJATCS Ha 0Oasze meHTpa «Touka pocTay ¢ HCMOJIb30BAaHUEM
CYILIECTBYIOLIETO0 MaTEPUATLHO-TEXHUYECKON OCHAIIICHHUS.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U PaA3J/IECJIOB
y4eOHOro mpeaMera ¢ Y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKKM y4eOHOro TMmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yaeOHoro npeaMmera « Pu3nkay Ha yriyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3ukd yriayOia€HHOrO YpOBHSI TMO3BOJISIET PEaM30BaTh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAIH, HAIIPABJICHO HA CO3/IaHHME YCIOBUHM IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOMUMBI A TMPOAOKEHUS 00pa3oBaHHs B
opraHu3anusx NnpodecCUOHaTLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUUYECKUM U WHKEHEPHBIM CHCIIUATLHOCTSIM.

B mporpamme 1o (Qusnke ONpenensroTCs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHMsI Kypca (DM3HKH HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: TUIYHOCTHEIC,
MeTanpeJAMeTHbIe, TpeaMeTHble (Ha  yrayonéunom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW It pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaloluXcs, OCBOUBIIHUX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN MOXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUIAaHUPYEMBbIE pPE3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus..

[IporpaMma mo ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXET OBITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX Pab0OYMX ITPOTPaMM.



ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHULMATUBY YUMUTEIECH U
IIPENOCTABIACT BO3MOXKHOCTH JUISl pEaIU3allid  Pa3iIu4HbIX METOJMYECKHUX
HNOJXOJ0OB K NpEenoAaBaHHI0 (U3MKU HAa YIrIayOJIEHHOM YypOBHE IPU YCIOBUU
COXpaHeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyxkatoieM mupe. LLkonpHBIN Kype (U3UKH — cCTEMOOOpa3yroIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENeNUIo Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TNOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOMU
KapTHUHBI MUpa oOydaromierocs, B (OpMUPOBaHHE YMEHHM NMPUMEHATh HAYUYHbBIN
METO/]I IO3HAHMUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3HuKN Ha ypOBHE CpPEHETO 00I11er0 00pa30BaHus MOJI0KEH
pSA UIIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HeW MaTepuan Kypca (HU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBISeTcCs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE W
oJIe.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoen npuxnaonoit nanpagnennocmu. Kypc pusuku yriay0iaEHHOTO ypOBHS
IIPEAINoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanu3yeTcs NOCPEACTBOM BBEJCHHS 3JEMEHTOB
COJEp)KaHUs, IMOCBAIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JieM PallMOHAIIBHOTO IPUPOOIIOIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.



OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKe JOJKHO OBITh MOCTPOEHO Ha
OPUHIIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO moaxoa. s Gusuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOIB30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByIomero Qaxkropa ydebHOro mpouecca. Juas yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOTO0 3SKCIEPHUMEHTA,
BKJIIOYAIONIETO (PpOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QHU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOr0 TMOJIYTOJUM B KaXIOM M3 3THX KjaccoB. Btopoil cmocod — 370
UHTErpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE MCCIEIOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOIIAaroBO HHCTPYKLIUU.

B nporpamme 1o (¢usnke cuCTeMa YYEHMUECKOIO SKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPECTaBlICHA €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJIOB YUYEHHYECKUX MPAKTHUUECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJAMUTH TMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEeI0OBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUMH U MOCTAHOBKY
OMBITOB TI0 MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonbioe BHUMaHUE YIENSAETCA PEUICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. Ilpu 3TOM Ayia pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJIaHHOW U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIETIBIO, TIO3BOJISIFOIINE MTPUMEHSTh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenioB. [[s kayecTBEHHBIX 3a/1ay
NPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN U MPOIECCOB B OKPYKAIOIIEH KU3HH, TpeOyOIIre BhIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUECHHUI0 Y4eOHOTO Ipolecca Kypce (PU3NKHU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEro O0IIero 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBHIMOJIHEHHS YKa3aHHBIX B MpPOTpamMMme IO
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JlemoHCcTpanoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM  JOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY



NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalui s
UCCJEIOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW M MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpymOBaHHME IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHIE TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammmuxca. TeMaTH4ecKre KOMILUIEKThI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
MU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMM LEJIAMHU U3yY€HUS PU3UKHU B 001IEM O0OPAa30BAHUH SIBISIIOTCSA:

dopMupoBaHHE UHTEpeca M CTpPEMJICHUS OO0y4arouMxcsi K HayyHOMY
U3YYEHUIO TPUPOABI, PA3BUTHE HX HHTEIUIEKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEIOBATENBCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(GopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;

dbopmMupoBaHUe YMEHUN OOBSICHSITH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dopMUpOBaHUE NPEACTABICHUNH O POAM (U3MKUA AJI1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHHeM CIeAYIONMX 3a1ad B
npouecce u3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 00111ero oopa3oBaHus:

nprUOOpEeTeHNEe CUCTEMBI 3HAaHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISpHYl0  (U3uKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JJIs1 OOBICHEHUS
bu3znyecKkux SIBICHUNA B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEIHCBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Monemblo, 3a/ay, MOJAPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/1aHue
duznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKEHEPHOI'O XapaKTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPUHILMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPeay;



OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M IPOBEICHUS
bu3MUecCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  MHGOpMaInH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHME YCJIOBUU Al Pa3BUTHS YMEHHH HPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHusl BbIOMpaeTcs OOyYarOUMMUCH, IUIAHUPYIOIIMMH MPOJOJIKEHUE
o0pa30BaHMsI 110 CIIEHUATBHOCTAM (PU3HKO-TEXHUUECKOTO PO,

Ha uzydenue puzuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kimacce — 170 gacoB (5 4acoB B HE/ACIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

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

CnocoObl m3MepeHusi (U3MYECKUX BEJIMYMH (aHAJIOTOBbIE U IU(pOBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYUMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPAOE TENO, HJealbHasl >KUIKOCTb, HJCATIbHBIA TIa3, TOYECUHBIH
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOpHs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIHLHON TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEpUAIbHON TOUKH OT BPEMEHU U UX TpapuKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

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

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

HamnpaBienue CKOpOCTH IPHU ABUAKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUM, CKOPOCTEN IBMXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHre HEPaBHOMEPHOTO JABUKEHUS C LIEJbIO ONpEeIeHNUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

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

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

W3yuenune nBWXEHHS TeNa, OpOIIEHHOTO TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3yueHne JIBWKEHHUS Tella MO OKPY)XKHOCTH C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
IPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

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

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO TAJCHHS OT BBICOTHI
HaJl TIOBEPXHOCTBHIO IUIAHETHI W OT reorpaduyeckol MmUpOTHL. J[BrkeHUe
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenns. Cyxoe tpenue. CHila TpeHUS CKOJIBKEHUS M CHJIA TPEHUSA
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHn4eckre YCTPOWCTBA M TEXHOJOTHUYECKUE MPOLIECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
ITPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIIBHOW CHCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAKOIIUX B PE3YJIBTATE B3aUMOCHCTBUS TE.

N3mepenune Mmacc no B3anMOICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOACUCTBYIOUIEH CHUII MPH JBM)KEHUU OpyCcKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydeHne NBUKEHUS CHUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepes
NETKui OJIOK.

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

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

N3yueHne nBUXKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. [lnedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsI paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpaIlEHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexaHuke.

NMnynsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp macc
CHUCTEeMbl MaTepUAIIBHBIX TOUEK. Teopema o IBH)KEHUH 1IEHTpa Macc.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umnynbca mMarepuanbHOM TOYKHU. [IpencraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

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

MoOITHOCTb CUIIBI.

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



[loTeHnManbHble W HENOTCHIMAIbHbIE CWbL. lloTeHIManbHAsE >Heprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrUs Tela B OAHOPOJHOM TI'paBUTAlMOHHOM mnoje. [loreHuumanpHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHyTpH M BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUHUAIBbHBIX CHJI C HW3MEHEHUEM MEXaHUYECKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTHH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NUCTOJET, THUPOCKOI, (UIrypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

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

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

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

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUs.

Omnpenenenve pa®OTHl CHIIBI TPEHHUS MpPHU JBWKEHUHM Tella MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe aBmxkeHHE. XapakTep
JBIKEHUS W B3aUMMOJEHCTBMS 4YacTHI] BewecTBa. Mozenn CTpOeHUs TIa3os,
KUJIKOCTEH M TBEPABIX TEI U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3THUX



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

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. Illlkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

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

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

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

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita lTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]y TOpsYeil U XOJI0JHOM BOJOM.

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

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIMIHMX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHHE 3HAYEHUSI BEJIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHIEHTPALMs YacTHIL], BHICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

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

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Mailiepa. YenbHas TemioTa CrOpaHHs
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

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

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

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT 00jee XO0IOAHOro Tea K 0ojiee HarpeToMy Oe3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpuniumne! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3AIUs OMOOPTraHMYECKOTrO TOILTUBA IS
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a1uadaTHYECKOM PaCIIUPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue annabaTHOTO Ipoliecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSA3M JHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACUCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauus. VcrmapeHue W KumneHue. Y jelbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacelleHHble W HEHachllleHHBIE TMapbl. KadyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
KkpuctaiuioB. [lmaBneHne W Kpuctaimmszauus. YJIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnus.

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

TennoBoe pacuMpeHue XKUAKOCTEH U TBEPABIX Te, 00BEMHOE U JIMHEWHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHUE TEII0BOTO OaiaHca.

[ToBepxHocTtHOe HaTsDKeHHE. Ko3PhUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiicTBa HACBIIIEHHBIX NIAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAININYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIAKHOCTU BO3/JyXa M OLIGHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inexkmpuueckoe none.

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

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHna.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[JoTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO TMONsA. Pa3HOCTH MOTEHUMAIOB M
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snexkTpocratnyeckoro noiisd. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMT Cyneprno3uliuy 3IEKTPUIECKUX MOJIEH.

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

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE COeIMHEHUE KOHIeHCAaTOPOB. [locmenoBarenbHOE COEUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

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

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

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

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOoKa. MICTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

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

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenna.

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

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

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIpPSKEHUS I PE3UCTOPA,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

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

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampikaHNe TalbBaHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HccenenoBanre CMEMAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

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

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOANUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBIECHUS METAIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyUYKOB.

[TonynpOBOTHUKMY. CobcTBeHHas U IpUMECHast MIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JamIbl, AJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHL: HOJ,
TpaH3UCTOp, (POTOAUONA, CBETOJIMOM, TajbBaHHMKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HaGmronenne amexTpoimsa.

N3mepeHue 3apsiaa OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHUBIICHHS  TEPMOpPE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Cnioco0b1 u3Mepenus (pU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIMYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazfenax «YUYEHUYECKUH  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUSA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, HAy4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYUHA, 3aKOH,



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

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl 1 X MPOEKINHU HA OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAlTMJUISPHBIE SIBJIEHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEII, KUIAKOCTEH M ra3oB, )KUJIKHE KPUCTAILIbI, FIEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUHUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIY4YEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YKCI€ HaHOMAaTepUajoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe none.

B3aumoneiicTBUe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

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

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJib. [[BH)KeHHE 3apsKEHHON YaCTULBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHE IIPpOHCCChl: IMPHUMCHCHHC

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

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

KapTtrHa nMHUI MarHMTHOM MHIYKIIUU TOJISI JNIMHHOTO MPSIMOTO MPOBOAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSTHHOTO MAarHUTA HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

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

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpasuno Jlenua.

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

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Jlemoncmpayuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C cCaMOMHIYKIMH OT CKOPOCTH HW3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmutyaa u ¢asza kojebaHui. CBsi3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxammux KojaebdaHusx. BeiHyxneHHbie Kojaebanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
Ka4delld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

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

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

HccnenoBanne koyieOaHWW Tpy3a Ha MACCHBHOM TPYXKHHE C IIENBIO
dbopmupoBaHUS PEACTABICHUIN 00 MACATEHON MOIETN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HabGmnronenue pe3onaunca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanuie yObIBaHUS! aMIUTUTY/IbI 3aTYyXAIOIIKUX KOJICOAHU.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
NEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsDKEHUs IpU pa3indHoil (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

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

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

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

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

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Mopenb TMHUYN AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

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

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
pOJOJIbHBIE BOJMHBL llepron, CKOpoCcTh pacnpocTpaHEHUS M JJIMHA BOJIHBIL
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEpeHLUs U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3JIyYEHHUs DJIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

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

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIHBIX BOJIH.

Kone0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoenue oTpaskeHus: M MPeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

HccnenoBanre  CBOMCTB  JJEKTPOMATHUTHBIX ~ BOJH:  OTPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Oo6napy:xeHue nHGPaKpacHOro U yiabTpapuoIeTOBOr0 U3TyUEHHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

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

[Ipenomienue cBeta. 3aKOHBI NPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEelb
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. ClOXHBIM cocTaB 0eloro cBera.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPacCTOSIHUSL TOHKOW C(epuyecKOod JIMH3BI OT €€ T€OMETPUU M OTHOCHUTEIBHOIO
MTOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JHH3AX U UX CUCTEMAX.

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

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHUHHUMYMOB B HWHTephEpEeHIMOHHON
KapTMHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBA W TEXHOJOTMYECKUE MPOIECChl: OYKH, Jyma,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS peIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne NpeioMIIEHNs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaGmronenne natepdepeHium crera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3yuenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKkym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

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

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue naTEepPEpeHIINY JIa3epPHOTO U3ITyUYCHUS Ha IBYX IIETISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanve Iu(ppakiiioOHHOTO CIIEKTpa.

N3mepeHnune IirHbl CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

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

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

DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

VYyeHndyeckuil SKCIIepUMEHT, J1a0opaTOpHbIe PaOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIUIOBOE M3JIydeHUE (M3JIydyeHHE aOCOTIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

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

JlaBnenue cBeta (B YAaCTHOCTH, JaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

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

Cneunduka usmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eiizenbepra.

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

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEIIIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. Qu3zuka amoma.

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

[Toctynatel bopa. M3nyyenue u norionienre pOTOHOB MpHU MEPexoie aToma
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpoHCTBAa M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paglMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctrecTBeHHbIN QOH U3nydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

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

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTHS acTpoHOMUU. [IpUKinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE37bI, IUIAHETHI, UX BHUIHUMOE
JBH>KCHUE.

ConHeuHas cucrema.

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

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

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

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, TjIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUU.

Pu3nyecKuil NPaKTUKYM.

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

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bU3MYeCKuX BETUYHMH, TPOBEPKA MNPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUYECKUA  OIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06001maronee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIIEHHAIBHON TEOPUHM OTHOCUTENBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MHUpPa, 3HAYCHHE ONMMCATEIIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (u3MUYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsie nOHAMUA,C6A3AHHBIE C UYUEHUEM MEM 0006 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHsl.

Mamemamuka: pEWICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesICHHE TIOMIAIU TIIIOCKUX (GUryp u o0bEéMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKaloIlew  cpesbl,
yIbTPa3ByKOBasi JAMATHOCTUKA B MEIUIIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eocpaghusa: wmarHuTHple T1OMIOCA 3€MJIM, 3AJIEKH MArHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTop MEPEMEHHOr0 TOKA, MHIYKIMOHHAs Ieyb,
JIMHUY DJIEKTPOIEpeay, 3JIEKTPOABUraTelb, paaap, paluonpuEMHHIK, TEIEBU30D,
aHTeHHa, TenegoH, CBY-meub, ynabTpa3ByKOBas JUMAarHOCTHUKa B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHsS YydyeOHoro mnpeamera «Dusuka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTALIUN, MO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPaKIAHCKOTOBOCTIMTAHUSA

e Cc(hOpPMUPOBAHHOCTh TIPAXKJAHCKOM  MO3ULMU  OOyyarolerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIECYEIOBEUECKHMX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAAHCKOTO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e yMEHHE B3aMMOJCHCTBOBATH C  COLUMAJIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHOW U BOJIOHTEPCKOM JESTEIBHOCTH.

NATPUOTHYECKOTOBOCTIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOTOBOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBbI M ILIEHHOCTH, B TOM
YHUCIIE B IESATEIILHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOTOBOCITUTAHUSA:

e DJCTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUYasg JCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYA0OBOTrOBOCIIUTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHCIie CBS3aHHBIM C (QU3WKOH W TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOTOBOCIIMTAHUA

c(OPMUPOBAHHOCTH KOJOTUYECKON KYIbTYphl, OCO3HAHHE TI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JIECTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 1O (PU3HUKeE.

HEHHOCTUHAYYHOTI'OIIO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
M3y4eHUs] (PUBMKK OCYIIECTBIATh MPOEKTHYI0 M HCCIIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATILHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3zoBbletornueckueeicTBUA:

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

ONPENENATh LENH NESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTM W MPOTUBOPEUYUSI B paccMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEIIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pe3yAbTaTOB LIEJIIM, OLIEHUBATh PUCKU MOCIIEACTBUH J1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3zoBnienccienoBarebCKueIeHCTBHA

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTPHOCTH B 007acTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM 4YHCJE NMPH CO3JaHUM Y4EOHBIX MPOEKTOB B 00JIACTH
buzukwy;

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

aHAIIM3UPOBAaTh TMONYYCHHBIE B XOJAE pEIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT,
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMH IOJTyYeHHS WHpopMaruu (QU3MUecKoro coaep kaHus
Y3 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK,
aHaju3, CHUCTEMATH3alMI0 W HMHTEPHNPETANI0 WH(DOpMAIMK Pa3IMUHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OIICHUBAThA0CTOBEPHOCTHHMH(OPMAIINH;

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

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPIKAHMS B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHWs WHGOpPMAllMM W I1IEJIEBOW ayJAUTOPUM, BBIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHS U BU3yaJIU3alIUH.

KoMMmyHuKkaTHBHBbIEYyHUBepPCAJIbHbIeyYeOHble1eliCTBUS:



OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-ypPOUYHOMH
NEATEIbHOCTH;

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

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

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
HUHTEPECOB U BO3MOKHOCTEN KaXKIOT'0 YJICHA KOJUICKTHBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTAaBJIATH IIIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM,

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh NO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3TUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITENTFHO ~ OCYIIECTBIISITh  MO3HABATEIBHYIO JICSITENHLHOCTh B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTHO COCTABJISTH IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTAaH BBIMIOJTHEHHUS MPAKTHYECKOW pabOThI ¢ yU4ETOM UMEIOIINXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;
JaBaTbOIEHKYHOBBIMCUTYAIIHSIM;

pacmMpsATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

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

OIICHUBATHIIPUOOPETEHHBIAOTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, IMOIMOHAJIbHBINUHTE/JIEKT:



JIaBaTh OIIEHKY HOBBIM CHUTYAI[UIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

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

HCIIOJB30BaTh MNPUEMBI pedIIeKCHU JIJIT OIEHKH CHUTyaIlluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

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

COBEPIIICHCTBYETCS OMOITMOHATbHBIN WHTEJUICKT, TIPEAOIararo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHUMATh  CBOE

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

CaMOpETyJIMPOBAHMS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEICHHUE, CIIOCOOHOCThH aJanTHPOBAThC K
AMOIIMOHAJILHBIM M3MEHEHUSM M TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIieXy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE AEHCTBOBAaTh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMIIATHUH, BKIIOYAIOMIEH CIIOCOOHOCTh IOHHMMATh SMOIMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COITMATILHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIOCOOHOCTH  BBICTpaWBaTh
OTHOIIEHUSI C JAPYTHMMH JIOJIbMH, 3a00THUTHCS, MPOSIBISITH HUHTEPEC H
paspemniaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YINIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

paziuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUallbHAas TOYKA, PaBHOYCKOPEHHOE JBUKCHHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHNS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
VICITOJIb3YysI OCHOBHBIE TIOJIO)KEHHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOM
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI paBHOBECUS TBEPAOrO Tejia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anumnes, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MWMIYyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepMOJMHAMUKN (CBA3b JAaBJIEHUS HWJEAJbHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
ra3a C KOHLEHTpAalMEed MOJIEKYJ M €ro TEeMIEpaTypoW, ypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIeil, IPU ATOM YyKa3biBas YCIOBUSI MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JIeHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3UYECKUE TPOLECCHl M SIBICHUS, MCIONb3YsS BEIUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJl, CHUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOPEHHE, CHJIA TSHKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHUS, MOIIHOCTD,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYKUHBI, KOJIUYECTBO TEILJIOTHI,
abCcoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACAIBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB,  3JIEKTPOJBIXKYIAs CHJIa, Cuila  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMHU C TMOCIeI0BaTCIbHBIM U
napasuiesIbHbIM COEIMHEHUEM PE3UCTOPOB, DHEPTHUSI AJIEKTPUUECKOTO MOJIs
KOH/JICHCATOpPa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHWUS  (PUBUYECKHX  SBJICHHM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JIBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIsl, HAaPaBICHHOCTh
TeIIonepeaayu, JIEKTPpU3alUs TeJl, SKBUIMOTCHIIMATILHOCTh OBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHIAE TpaduKoB C Yy4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI [0 Pe3yJibTaTaM
UCCJIeIOBAHNUS,

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

co0Jiro1aTh paBuiia 0E30MacHOTO TPY/la MPpU MPOBEICHUM HCCIEI0BaHUN
B paMKax ydueOHOro »HKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nYeCKUX TEOpUl TPH MCIOIH30BAHUM MATEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, TPOBOJAUTH PACYEThl HA OCHOBAHUHU UMEIOIINXCS TAaHHBIX,
aHaJIM3UPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyIolue NpPUMEHEHHUS 3HaHUN U3
Pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUHA U3 APYTUX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ ONOPOi Ha U3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHMUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKX W TEXHOJOTUW JUIsl JaJbHEWIIEro pa3BUTHUS YEJIOBEYECKOTO
00IIIECTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(OPMALINU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAMOHATFHO PACTIPEACIATh AEITEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xoniy oOyuenuss BII Knacce mpeaMeTHbIE pe3yjbTaThl Ha YTIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKUMNA (pU3ndyeckoil Teopuu —
ANEKTPOANHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, pons (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABIECHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJCaIbHBIA TMPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO sJ]ipa U
KBaHTOBOW MOJIEJIH CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doTorpdexra, mepBpli U BTOpoM mocTynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3UYECKUE TPOLIECCHl M SIBICHUS, MCIOJIb3YS BEIUYHHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CUJIa CAMOMHIYKLMH, 3HEPrus MarHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAasI MHAYKIUS, CAMOUMHIYKIIUSI, p€30HAHC, UHTep(PepeHIus
BOJIH, Judpakius, JUCTEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
a5ep, raMMa-usiydeHue sjep, (pu3nyeckue MPUHIUIBL CHEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONPENIENATh HAMpAaBICHUE HWHAYKIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

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

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHUS (U3UYSCKUX IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIIOLUHU 3BE3N U Beenennoii;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEpPEHUN, NpPU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTEH  M3MEPEHHMH, JenaTb  BBIBOJBI IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLCHUBATh a0COJIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOANUTDH OMBITHI 110 IPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl M J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3bI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOW JEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
bu3nueckue MO, OTBEYarolue TpeOOBaHUSAM 3a/layd, MPUMEHSATh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3MYECcKue SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSCHEHHUE IMPOIECCOB OKPYHKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESATEIIbHOCTH 4YEJIOBEKA, CBSA3aHHOM C (PU3MYECKUMM IpOLEcCcaMu, C
HO3ULUI 3KOJOTNYECKON O€30MacHOCTH, NMPEACTABIECHUIN O PallMOHAIBHOM
IPUPOJIONIOIb30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH W TEXHOJOTUW JUIS JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSATh Pa3IudHbIe CIIOCOOBI PabOThI ¢ MHpOpPMANHUEH (PU3NISCKOTO
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTMH JUISI TIOMCKa, IEPepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIAPHOU WH(GOPMAIUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIINH
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBaTh  TOJIydaeMyr  uWH(popmaruio W  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIlMOHHbIE U MO3HaBaTEIbHbBIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U y4eOHO-MCCIIEI0OBATEILCKUX PAbOT;

paboTaTh B TpPYIIE C HCIOJHEHHEM pPa3JIMYHBIX COIUAJIBHBIX POJIECH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACNISTh JACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOTO M3
YY9aCTHHKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCHoHATbHOU ACATEIBHOCTH TI0
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo4acos
HaumenoBaHnuepasieioB u dueKkTpoHHbIE (LM (POBbLIE)
n/ Bcer Konrpoabnbiepad  IIpakTnuecknepad
TeMIIPOrpaMMBbl o0pa3oBaTe/ibHbIEPeCYPCHI
1 0 OThbI OThI
Pasznen 1.HAYUHBIA METO/I IIO3HAHMS ITPUPOIbI
1.1 HayuHbliiMeTOAI0O3HAHUSATIPUPOIbI 6 https://m.edsoo.ru/7f41bf72
Hroronopaszneny 6
Pa3zgen 2.MEXAHUKA
http://experiment.edu.ruhttps://m.edsoo.ru/
2.1 Kunemartuka 10 1 2 2841bF72
2.2 Jnnamuka 10 2 https://m.edsoo.ru/7f41bf72
. http://experiment.edu.ruhttps://m.edsoo.ru/
2.3 Crarukarsépaororena 5 1 1 2641bF72
http://experiment.edu.ruhttps://m.edsoo.ru/
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10 1 2 2841bF72
Hroronopaszaeny 35
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBIMOJIEKYISIPHOKHHETUYECKO http://experiment.edu.ruhttps://m.edsoo.ru/
3.1 . 15 1 1
HWTeopun 7f41bf72
T T
3.2 CPMOAMHANMMUIA. L CILIOBRICMATTIHH 20 1 https://m.edsoo.ru/7f41bf72
BI
3.3 AATpEraTHBIC COCTOAHIA BEILIECTBA. 14 1 https://m.edsoo.ru/7f41bf72
®dazoBbIE IEPEXOBI
Hroronopazneny 49
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Paznen 4.9JIEKTPOJAUHAMUKA

4.1 DIIEKTPUUYECKOLTIONE 24 https://m.edsoo.ru/7f41bf72
. . http://experiment.edu.ruhttps://m.edsoo.ru/
4.2 [1oCTOSHHBINAIEKTPUUECKUNTOK 24 2 7841DF72
4.3 Toku B paznu4HbIXCpeaax 6 https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 54
Paznen 5. @M3NYECKHUIM MPAKTUKYM
. http://experiment.edu.ruhttps://m.edsoo.ru/
5.1 OU3NYECKUNTIPAKTUKYM 16 16 7841bF72
Hroronopasznery 16
PesepBHOCBpemMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 26

[NPOT'PAMME
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http://experiment.edu.ru/
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http://experiment.edu.ruhttps/m.edsoo.ru/7f41bf72
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11 KJIACC

Ne KoandecTBouacoB
HaumeHoBaHuepasaejioB U deKkTpoHHbIE (LM (POBbLIE)
n/ Bcer KonTpoJsbHabiepadoT IIpakTnyeckuepadoT
11 TEMIIPOrpaMMBbI o o o0pa3oBaTejibHbIEpPeCypChI
Paznen 1.2JIEKTPOJAUHAMUKA
1.1 MarauTHoeImnoie 14 https://m.edsoo.ru/7f41bf72
9
1.2 TICKTPOMATHITHATHIAYKIH 13 1 https://m.eds00.ru/7f41bf72
P’
Hroromnopazaeny 27
Pa3znen 2. KOJEBAHUS U BOJIHbBI
2.1 MexaHn4ecKueKoIe0anus 10 https://m.edsoo.ru/7f41bf72
pp  OVCKTPOMArHMTHEICKONCOAH 15 https://m.eds00.ru/7f41bf72
s
M
2.3 CXareckue 1 10 1 https://m.edsoo.ru/7f41bf72
AJIEKTPOMArHUTHBICBOTHBI
2.4 Onrtuka 25 1 https://m.edsoo.ru/7f41bf72
Hroromnopasznery 60

Paszea 3.0CHOBBI CIIEIIUAJIbBHOM TEOPUU OTHOCUTEJBLHOCTH

http://fcior.edu.ru

31 Octoet CTO > 1 https://m.edsoo.ru/7f41bf72
Uroromopazaeny 5
Paznen 4 KBAHTOBAS ®PU3UKA
http://school-
K -
4.1 op HyCKE’ TAPHO 15 collection.edu.ruhttps://m.edsoo.ru/7f41bf
BOJTHOBOMTyaJTH3M

72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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4.2 dusukaaroma

43 ®du3uKa aTOMHOTO s]Ipa U
' 3JIEMEHTapHbBIX YACTHUIL

Uroronopazneny

25

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41bf

72

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41bf

72

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

aﬂeMeHTBIaCTpOHOMI/II/I u

http://school-

5.1 12 collection.edu.ruhttps://m.edsoo.ru/7f41bf
acTpodu3uku 79
Uroronopazneny 12
Paznen 6. PU3UYECKH TPAKTUKYM
6.1 OU3NYeCKUINNPAKTUKYM 16 16
Hroronopasaeny 16

Paznen 7.0 BOBIIAIOIIEE IOBTOPEHUE

Cucremaruzanus u
0000111eHUE MTPEIMETHOTO
COZIepKaHMUs M OTIbITa

7.1 JIeSITEILHOCTH, 15 https://m.edsoo.ru/7f41bf72
MPUOOPETEHHOTO MPHU
n3y4eHuu Kypca pusuku 10 —
11 xmaccos
Hroronopazneny 15
PesepBHOEBpems 10



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170

24






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosnnyecrBoyacos
n Temaypoka Be O Mparreck Haran3 JJyieKTpOHHBbIeM(PpoBBICOOpPA
er YUYCHHUSI = 30BaTejIbHbIePeCcypcChl
/ blepadoThI nepadoThI
u 0
1 ®duznka — pyHIaMEHTANIbHAS HayKa O MPUPOJIE 1
5 Hayunblii MeTO/ O3HAHUS U METO/IbI 1
uccieoBaHus PU3NUECKUX SIBICHUI
DKCIEPUMEHT U TEOPHS B MIPOIIECCE MO3ZHAHUS http://school-
3 npuposl. Habmronenre u SKCrepuMenT B 1 collection.edu.ruhttps://m.edsoo.ru
(1)1/131/11(3 [7T41bf72
4 CriocoObm3MepeHNsIPU3NIECKUXBETHINH 1 oS on e
https://m.edsoo.ru/7f41bf72
5 AOCOIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH 1 http://fcior.edu.ru
U3MepeHuil PU3NIECKNX BETUUNH https://m.edso0.ru/7f41bf72
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeILHOCTH JIFOAeH
Mexannueckoe nBukenue. CucreMa oTcuera. http://school-
7 OTHOCUTETBHOCTh MEXAaHUYECKOTO ABIIKEHUS. 1 collection.edu.ruhttps://m.edsoo.ru
I[Ipsimast u 0OpaTHas3aa9UMEXAHUKH [7f41bf72
Pannyc-BekTop MaTepUalbHON TOUKH, €TO http://school-
8 IIPOEKIMU HA OCU KoopauHaT. Tpaekropusi. 1 collection.edu.ruhttps://m.edsoo.ru
[Tepemenienue. CkopoCTb. [7T41bf72
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http://school-collection.edu.ru/
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https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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I/IXHpOCKHI/II/IHaOCI/IKOOP,Z[I/IHaT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

9 I'paduueckoe onucanme paBHOMEPHOTO
NPSIMOJIMHEHHOTO IBHXKCHUS
10 Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3amau
HepaBnomepnoe nBrxenune. MrooBeHHas
11 ckopoctb. Yckopenue. [IpsmonuneitHOe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM
12 I'paduyeckoe onucanue npIMOIUHEHHOTO
JIBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
CBoOoHOE MmajieHne. Y CKOpeHue CBOOOIHOTO http://school-
13 najJieHusi. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, collection.edu.ruhttps://m.edsoo.ru
YCKOPEHUS OT BPEMCHH U UX TPaPuKu [7T41bf72
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY
Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPY>KHOCTH. YTJIOBasl U TMHEHHAsI CKOPOCTb. M‘M
15 collection.edu.ruhttps://m.edsoo.ru
Ilepuon n wacrora. LleHTpOCTpEMHUTENBHOE U 1741bF72
MOJIHOCYCKOPEHHUE
16 = KonrtpomnbHas padora no reme "Knnemarnka"
IIepsbiit 3axk0on Hprorona. MHepunansubie http://school-
17 cuctemsl orcuéra. [[puHIUIT OTHOCUTEIBHOCTH collection.edu.ruhttps://m.edsoo.ru
Tanunes. HenHepruanbHble CHCTEMBI OTCYETA [7f41bf72
18 Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH HproToHa. Macca
19 Bzaumopeinictue ten. Tperuit 3akon Herorona hito://school-

collection.edu.ruhttps://m.edsoo0.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72

[IpuHnun cynepnosunuu cui. Pemenue 3anay

[7141bf72

20 Ha MpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTb IPAaBUTAIIMOHHON U
WHEPTHOU Macchl
Cwia TSDKeCTH U YCKOPEeHHE CBOOOHOTO http://fcior.edu.ru
22 mageHUs https://m.edsoo.ru/7f41bf72
JIBukeHre HeOECHBIX TeT U X UCKYCCTBEHHBIX
23 cmytHUKOB. [lepBas kocMudeckasi CKOPOCTb.
3akonsl Kenepa
http://fcior.edu.ru
24 Cuna ynpyrocru. 3akon 'yka. Bec Tena https://m.edsoo.ru/7f41bf72
Cuna tpenus. [Ipupoaa v BUIIbI CUT TPEHUS.
25  JIBWKeHHE B XKMJIKOCTH U ra3e ¢ yu€ToM CHJIbI
COINPOTHBIIEHUS CPEJIBI
26 Jasnenue. I'mapocratnueckoe napnenue. Cuia
Apxumena
97 AOcomoTHO TBepoe Teno. [loctynatensHoe u
BpalllaTelIbHOE JABM)KEHNE TBEPIOTO Tela
28 MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALLEHUS.
[Lnevocumel
CroxeHue cuil, NPUJIOKEHHBIX K TBEPAOMY http://school-
29  Teny. LlenTp TsKECTH Tena. Y CIOBUsS collection.edu.ruhttps://m.edsoo.ru
PaBHOBECHs TBEPIOTO Tejla. BuabipaBHOBECHS [7f41bf72
30  Pemenunesamau
31 KonTtponsHas padora no teme "/lunamuka.

Crarukarsepaororena”



https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HNMnynbec MaTepuabHOW TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. LIeHTp Macc cucTemsl

32 MaTepuaIbHBIX TOYeK. Teopema o
JBUKEHUHIIEHTpamMace
NmMrtynbe cHITbl 1 UI3MEHEHHE UMITYJIbCA Tela.

33 3axoH coxpaHEHHs UMIYJbca. PeakTuBHOE
JBUKCHHE
MoOMEHT uMITyJIbca MaTEPUAIIBHON TOYKH. http://school-

34 IlpencraBieHue 0 COXpaHEHUH MOMEHTA collection.edu.ruhttps://m.edsoo.ru
UMITYJIbCA B IICHTPAIBHBIX MOJIIX [7f41bf72

35 | Pemenuesanau
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM http://school-

36  mepememenuu. I'padudeckoe npeacraBicHue collection.edu.ruhttps://m.edsoo.ru
paboThl CUITbL. MOIHOCTD CHJIBI [7t41bf72
Kunerndeckas sueprus. Teopema 06 http://school-

37  W3MEHEHWW KWHETHUYECKOW YHEPTHH collection.edu.ruhttps://m.edsoo.ru
MaTepHaIbHOU TOYKU [7f41bf72
ITorennuanpHBIC ¥ HEIIOTCHIIUAJILHBIE CUJIBI. http://school-

38  IloreHnuanbHAsi SHEPTHUS. collection.edu.ruhttps://m.edsoo.ru
BropaskocMUYeCKasCKOPOCTh [7f41bf72
TpeTbs kocMudeckas ckopocTb. CBsi3b paboThI

g | HCTIOTEHIHMANBHEIX CHIl C M3MEHEHHEM
MEXaHUYECKOM SHEPTUN CUCTEMBI TETl.
3aKOHCOXpaHECHUIMEX aHHICCKOMIHEPTUN
VYipyrue u Heynpyrue CTOJIKHOBEHHUS. http://school-

40  VYpaBuenue bepHymu s uaeanbHON collection.edu.ruhttps://m.edsoo.ru
JKUJTKOCTH [7f41bf72

41  KonTtposbHas paboTa 1o teme "3aKOHbI
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COXpaHEHHUs B MEXaHHKe"

Pa3BuTHe npencraBieHuil 0 IpUPOJE TETIOTHI.

http://school-

42 = Ocnosusle nonoxenust MKT. uddyszus. collection.edu.ruhttps://m.edsoo.ru
BpoyHoBCcKoe nBHKEHUE [7t41bf72
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
43  Ten. Xapakrep ABWKEHUS U B3aUMOICUCTBUSA
YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB). m‘m
44 Komraectsopenectsa, [TocTOAHHASABOrALPO collection.edu.ruhttps://m.edsoo.ru
[7f41bf72
45 Temneparypa. Temnosoe paBHoBecue. [lkana
Lenbcus
46 = Pemenuesamau
47 Uneanpubliiras. 'a30Bble3aKOHBI
- http://school-
48 g:;ii;?;ﬁzmeﬂeeBa_KﬂaHerOHa' collection.edu.ruhttps://m.edsoo.ru
[7f41bf72
49  AGcomoTHasTemneparypa. 3akoH/lanpToHa
50 H3omporecchl B ueanbHOM rase ¢ http://fcior.edu.ru
ITOCTOSITHHBIM KOJINYECTBOM BELIECTBA https://m.edsoo.ru/7f41bf72
51 I'paduueckoe npecTaBiIeHne U30MPOLECCOB:
U30TepMa, U30X0pa, n300apa
52 = OcnHoBHoeypaBHenue MKT
53 | Pemenunesamau
CBs13b a0COTIOTHOI TeMnepaTypbl
54 | TEPMOIMHaMHYECKOH CHCTEMEI CO CpeaHel

KHHETHISCKOU aHeereﬁ NMOCTYHATCIbHOI'O
TCIIJIOBOT'O ABUKCHU A e€ HacCTHI]



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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O00011eHME U CUCTEMATU3ALMS 3HAHUM 110

http://fcior.edu.ru

= teme "OcHoBel MKT" https://m.edsoo.ru/7f41bf72
56  KonrtponbsHas padora mo treme "OcnoBet MKT"
TepMoauHamMuyeckasi cuctema. 3ajlanue
BHemHuX yciuoBuil 1yt TJL cuctembl. BHemnue
57 1 BHyTpeHHHEe napameTrpsl. [Tapamerpor T/ http://fcior.edu.ru
CHUCTEMBI KaK CpeIHUE 3HAUCHUS BEJIMYMH, https://m.edsoo.ru/7f41bf72
OMUCHIBAIOIIUX €€ HA MUKPOCKOTTMYECKOM
YpOBHE
HyneBoe Hauano TepMOAMHAMUKHY.
58  CamonpousBonbHas penakcamnus TJI cucremsl
K TEIJIOBOMY PaBHOBECHIO
59 Mopaens njieanbHOro ra3a B TEpMOJIMHAMUKE. http://fcior.edu.ru
YV ClIOBUATIPUMEHUMOCTUITOUMOI€TIU https://m.edsoo.ru/7f41bf72
YpasHenue Menneneesa-Knaneiipona u m‘m
60 . collection.edu.ruhttps://m.edsoo.ru
BBIPKEHHE JIJIS1 BHYTPEHHEH SHEPTUU 17§41bf72
Bripaxkenue 111 BHyTpEHHEN SHEPTUU http://school-
61  0AHOATOMHOTIO WJEaTBHOTO Tasa. collection.edu.ruhttps://m.edsoo.ru
KBasucTaTHuecKue U HECTATUYECKHETIPOLIECCHI [7f41bf72
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
62  Beruucienue paboTsl o rpaduKy mporecca Ha
pV-auarpamme
Temonepeaada Kak crnoco0 N3MEHEHUs
63  BHyrpenHne# sHepruu T]l cucremsr 6e3
COBepIIeHHS pabOThI
64  KonBekius, TEIIONPOBOIHOCTD, U3TyYCHHE
. http://school-
65  KomnuecTBo TeruoThl. TemmoéMKOCTh Tena.

collection.edu.ruhttps://m.edsoo.ru
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VenbHas U MOJISIpHAs TETIIOEMKOCTH
BellecTBa. Y AeNbHAATEIIOTACTOPAHUATOILUINBA

[7141bf72

Pacuér konuyecTBa TEIUIOTHI IIPU

66
TerJIonepeaye
67 [Tonsitue 06 amuabaTHOM mporecce. [1epBrrii
3aKOH TE€PMOJIUHAMUKHI
68 KonudecTBo TemnoTel u paboTa Kak MepbI
M3MeHeHUs1 BHyTpeHHel sHepruun T/l cucremsl
BTopoii 3aKOH TEpMOJIMHAMUKY IS http://school-
69  paBHOBECHBIX U HEPABHOBECHBIX MTPOIECCOB. collection.edu.ruhttps://m.edsoo.ru
HeobpaTruMOoCThITPUPOTHBIXIIPOIIECCOB [7f41bf72
70 [Tpuniune! aeiicTBus TeraoBbix MamuH. KIT{
71 Makcumansnoe 3nadenue KII/I. [luxn Kapuo
712 Pemenunesanau
DKOJOTHYECKHE aCTIEKTHI NCITOIb30BAHUS
73  TCIJIOBBLIX JIBUTATEICH.
TennoBoe3arpsa3HEHUEOKPYKaIOIIEUCPEIbI
74 Pemennesamaq
75 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110 http://fcior.edu.ru
teme "Tepmoaunamuka. TemnoBplemamab" https://m.edsoo.ru/7f41bf72
76 KonTponbHas pabora no teme
"Tepmonunamuka. TennoBbieMallInHb!"
[TapooGpa3oBanue u koHaeHcanus. Vcnapenue
77 W KUIIEHME.
VY nenpHasTEIIOTanmapooOpa3oBaHUs
Hacpliennbie 1 HEHACHILEHHBIE MTAPBI. http://school-
78  KauecTBeHHAas 3aBUCHMOCTbD IIJIOTHOCTH U collection.edu.ruhttps://m.edsoo.ru

JaBJICHUS HACBINICHHOTO Iapa OT

[7f41bf72
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TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMaA
HACBIILEHHOI'O Tapa.
3aBUCUMOCTHTEMIIEPATYPHIKUIICHUAOTIABIECHU
1 B )KUJKOCTU

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

7 OTHOCUTEJIbHAS BIAXKHOCTh
80 Pemenuesamau
N http://school-
81 Tacpaoe rexo. KpHCTaHjI HYCCKIE 1 AMOpHbIe collection.edu.ruhttps://m.edsoo.ru
Tena. AHU30TPONUSACBONCTBKPUCTAIIOB 17541072
82 [InaBnenue u kpuctamuuzanus. Y genbHas
TeruioTa masneHus. Cyonumanus
Hedopmaruu TBEpIOTO Tena. PacTskeHne u
83 cxartue. Casur. Moayine FOnra. [Ipenen
yrnpyrux aedopmaruii
TemnioBoe paciiupeHue XKuAKOCTeH U TBEPIBIX
84  Ten. AHrapMOHW3M TEIIOBBIX KOJICOAHUI
YacTHI] BEIIECTBA
85 ITpeoOpa3oBanue sHEprun B (ha30BBIX
nepexonax
86  YpaBHeHuereniaoBorodaizaHca
87  Pemenuesamau
[ToBepxHOCTHOE HaTsKeHUE. KanwspHbie http://school-
88 ABJIeHUA. /aBieHne o UCKpUBIEHHON collection.edu.ruhttps://m.edsoo.ru
MOBEPXHOCTHIO XkuakoctH. Popmyrallannaca [7f41bf72
O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
89  Tteme "ArperaTHble COCTOSIHHS BEIIECTBA.

®da3zoBpleniepexoab!”



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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KontponbHas pabora o Teme "ArperarHsie

0 cocTosiHus BelecTBa. @azoBplenepexoibl”
OnexTpuzanus Tea U €€ IposBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna http://fcior.edu.ru
ANEKTPUYECKUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/7f41bf72
JUAICKTPUKU U TTOJTYIPOBOTHUKHI

92 DJIeMEHTapHbIN AIEKTPUUECKUI 3apsi. 3aKOH
COXpaHEHHUs FJEKTPUUYECKOTO 3apsiia

03 BzaumoneiictBue 3apsinoB. Toueunsie 3apsbl.
3axoH Kynona

94  Pemenuesamau

95 Onekrpuueckoe nojie. Ero aeilictBue Ha
JIEKTPUUYECKUE 3aPSIIbI
Hanpsk€HHOCTB AMEKTPUUECKOTO MOJIS.

9% [TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
3NEKTpUYECKOro nosst. OqHOpOIHOE
3JIEKTPUYECKOE T10JIE

97 [ToTeHnanbHOCTh JIEKTPOCTATUIECKOTO TIOJIS.
Pa3HOCTh MOTEHIIMAIIOB U HATIPSIKEHUE
[ToTennmansHas sHEpTUs 3apsijia B

98  snexTpocTaTHYECKOM TOJIE.
[ToTeHnHaIdIeKTPOCTaTHIECKOTOIOIS

99 CBs13b HAPSHKEHHOCTH TOJISL U PA3HOCTU
MOTEHIIUAJIOB JIJISl QJIEKTPOCTATUYECKOTO OISt

10 .

0 [IpuHUIMNICYNEPHO3ULIUUAINIEKTPUUECKUXITONIEH

10

Pemennesagau



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

10

ITone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOM chephl

[Toste paBHOMEPHO 3apsHKEHHOTO IO 00BbEMY

10 I . http://fcior.edu.ru
mrapa. Ilojie paBHOMEPHO 3apsHKEHHOMN

3 P f) P p https://m.edsoo.ru/7f41bf72
0ECKOHEYHOH IIOCKOCTHU

10  IIpoBOJHMKH B AIEKTPOCTATUUECKOM ITOJIE.

4 YcnoBue paBHOBECHS 3apsI0B

10  JIupnieKTpUKH U MOTYNPOBOJHUKY B

5 3JICKTPOCTATHYECKOM I10JIe

10 Konnencarop. DnekTpo€MKOCTh

6 KOHJCHCATOPa. DICKTPOEMKOCTH ILIOCKOTO
KOHJICHCATOPA

10

. [TapanenbHOECOCTMHEHUEKOHACHCATOPOB

10

3 [TocnenoBarenbHOCCOETMHEHUEKOHIEHCATOPOB

10

9 DHeprus3apssKeHHOTOKOHICHCaTOpa

11

0 Pemmenuesanau

11 JBrkeHue 3apsyKeHHOW YacTHIIbI B

1 OJIHOPOJHOM DJIEKTPUIECKOM TIOJIe

11

5 Pemennesagau

11 O00011IeHNE U CUCTEMATU3ALHS 3HAHUI 110

3 TeMe "DnexkTpuyeckoe nosue"

11 = KonrtposbHas paboTa 1o reme

4 "DnexkTpuueckoe mnoie"



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

Cuia Toka. [locTossHHBIH TOK. Y CIIOBUI

él CYLIECTBOBaHMS IOCTOSIHHOT'O JIEKTPHUECKOTO
TOKa
11
6 Wcrounuku toka. Hanpsxenue u 9/1C
11 3akon OMa 1 y4acTKa HEeTH.
7 DIEeKTpUYECKOECONPOTUBIICHHUE
1 3aBUCUMOCTh COIPOTUBIICHUS OJTHOPOTHOTIO
3 IPOBOJHUKA OT €r0 AJIUHBI U [IOIIAH
HONIEPEYHOI0 CEYCHUs
11  VYpaenbHOE COMPOTHBIICHUE BEIIECTBA.
9 Pemenne 3amau
12 = IlocnenosarenbHOe, HapaieNIbHOE,
0 CMEIIaHHOE COeTMHEHHE IPOBOTHIKOB
12 = Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX LIENEH.
1 [TpaBuna Kupxroga
12
5 Pemennesanau
12 = Pabota snekTpuueckoro Toka. 3akoH Jxoyms
3 —Jlenna
12
4 Pemennesanau
12 = MoOIHOCTB AIEKTPHYECKOT0 TOKa. TeruroBas http://fcior.edu.ru
5 MOIIIHOCTb, BBIENIsIEMasi HAa PE3UCTOpE https://m.edsoo.ru/7f41bf72
12
5 Pemennesanau
12 3JIC u BHyTpeHHEE CONPOTUBIICHHE http://experiment.edu.ru
7 UCTOYHHKA TOKA



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000

12

3axoH OMa 17151 IOJTHOM (3aMKHYTOM)
IIEKTPUIECKON IIeTTH

3aKOHLI(I)ap AACAMIIADJICKTPOIN3a

12
9 Pemennesamau
13 _
0 MoOIIIHOCTBUCTOYHHUKATOKA http://experiment.edu.ru
13
1 Kopotkoe3zambikanne
13
5 Konnencarop B 11enu nNocTOSSHHOTO TOKa
13
3 Pemenuneszanau
13  Pemenue 3amay 1o teMme "TloCTOAHHBII
4 ANEKTPUIECKUHN TOK"
13  Pemenue 3amay 1o teMe "T10CTOSAHHBIN
5 AIIEKTPUYECKUH TOK"
13 Pemenue 3amau nmo teme "IlocTOSTHHBII
6 JNEKTPUYECKUH TOK"
13 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 http://fcior.edu.ru
p
7 teMe "[1oCTOSIHHBIN 2neKTpUuecKuid ToK" https://m.edsoo.ru/7f41bf72
13 = KonrponbHas pabdora no reme "[locTossHHBIH
8 ANEKTPUUECKUI TOK"
13 DeKTpruyecKasi IPOBOAUMOCTb Pa3IMYHBIX
9 BEILECTB. DJIEKTPUUECKUI TOK B METaJIax.
CBepxnpoBOAUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpaxX M pacriaBax _
14 http://fcior.edu.ru
ANEKTPOJIUTOB.
0 https://m.edsoo.ru/7f41bf72



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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14

DneKTpuueckuil Tok B razax. [lnazma

TOPU30HTAJIBHO"

14 Dnextpuyeckuil TOk B Bakyyme. BakyymHbie
2 npudopHI
14 .
3 ONEeKTPUYECKUNHTOK B ITOTYIPOBOIHUKAX
14
4 [MomynpoBOAHUKOBBIETTPUOOPHI
®uznyeckuil npakTukym no teme "M3mepenue http://experiment.edu.ru
CWJIBI TOKA U HAIIPSDKEHUS B LIEMH IIOCTOSIHHOTO
14 | TOkaIpH NOMOLIM HATOTOBEIX M U(PPOBBIX
5 U3MEPUTENIbHBIX TPUOOPOB" MK "3HAKOMCTBO
¢ upoBoii 1aboparopueii mo pusuke.
[TpumepbI3MepeHUsAPU3NUECKUXBETUUUHIIPU
MOMOUIMKOMIIBbIOTEPHBIXJATYNKOB"
14 ®uznyeckuil npakTukyM o teme "M3ydyenue http://experiment.edu.ru
6 HEPAaBHOMEPHOT'O JABM)KEHHUS C 1IEJIbIO
OIpeZeNIEHUs] MTHOBEHHOM ckopocTu"
®uznyeckuil npakTukyM no teme "M3mepenue http://experiment.edu.ru
YCKOpPEHUS IPU MPSMOJIMHEITHOM
14  paBHOYCKOPEHHOM JBM>KEHUU IO HAKJIOHHOMN
7 mwiockoctr" min "HUccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU"
®usnueckuil NpakTukyM 1o teme "M3mepenue http://experiment.edu.ru
14 yckopenwusi cBOOOTHOTO MaACHUS" UK
8 "N3yuenune nBMKEHUS Tea, OPOIIEHHOTO



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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14

15

15

15

®uznyeckuil npakTukyM no teme "M3ydyenue
JIBIDKCHHUSI T€JIA TI0 OKPYKHOCTH C ITOCTOSTHHOM
1o MOAyJito ckopocThio" win "HccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpAIICHHS
KOHHMYECKOT0 MasiTHUKA OT €r0 mapameTpoB"”

®uznyeckuil npakTukyM 1o teme "M3mepenue
PABHOAEHUCTBYIOLIEH CUIIBI IPU IBUKEHUU
Opycka Mo HaKJIOHHOM MIIOCKOCTH" WU
"IIpoBepka runoTe3sl O HE3aBUCUMOCTH
BpPEMEHHU JIBUKEHHUS OpYyCKa M0 HAKJIOHHOMH
IUIOCKOCTH Ha 33J]AHHOE PACCTOSHUE OT €r0
macchl"

Ou3nuecKuil MPaKTHKYM 110 TEMe
"HccnenoBaHue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B MIPY)KUHE U PE3HHOBOM
obpasiie, ot ux nedopmarnuu" wim "U3zydenue
JIBUKCHUSI CHCTEMBI TE€J1, CBSI3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 NErKkuid 610K"

®duznyeckuil NpakTukyM 1o teme "M3mepenue
K03 pULIMEeHTa TPEHUS 110 BETMYHUHE YTIIOBOTO
koa¢¢unmenta 3aBucumoctu Frp(N)" nmm
"UccnenoBanue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
kod¢ppumenToM Tpenus" unu "Nsyuenue
JBUKEHMSI TPy3a Ha BaJLy C TpEHUEM"

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru

15

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"NccnenoBanue ycaoBUN paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpaIlleHUs" WIIH
"KoHCcTpynpoBaHUE KPOHIITEHHOB U pacyET

http://experiment.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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cu ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTH TBEPOTO TEJIA, UMEIOIIETO
Iomaab onopsl"

15

15

®uznyeckuil npakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 10 TOPMO3HOMY IyTH" WU
"N3MepeHue CUilbl TATH, CKOPOCTH MOJENIN
3IEKTPOMOOUIIST U MOIIIHOCTH CUJIBI TATH" WIIH
"CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJa C
uMItysbcoM cuiibl” uinm "MccnenoBanue
COXPaHEHUS UMITYJIbCA MPU YIIPYTOM
B3aumoeicteun" wiu "M3mepenue

KHHETHUYECKOW SHEPTUH TeJla IO TOPMO3HOMY
n

yTH
®usnueckuil NpakTUKyM 1o teme "M3yuenue
U30TEPMHUYECKOr0 Ipoliecca (PeKOMEH10BaHO
UCIOJIb30BaHue UPpoBOil 1abopatopun)” uim
"N3yuenne n30X0pHOTO Tporecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUS"

http://experiment.edu.ru

http://experiment.edu.ru

15

duznyeckuil NpakTukyM 1o teme "M3mepenune
yaenbHoU TernoéMkocTu" unu "VccnenoBanue
mpoliecca OCThIBAHUS BeIIecTBa" UIN
"UccnenoBanue aaunabaTHOTO mporecca’ uiu
"N3yueHne B3auMOCBS3U SHEPTUN
MEXXMOJIEKYIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPHI KUIIEHUS )KUIKOCTEN"

http://experiment.edu.ru

15

®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEH HCIIapeHUs KUAKOCTEN" UITn
"N3mepeHue yaeabHOM TerI0ThI MJIaBICHUS

http://experiment.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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15

apaa" unu "VM3ydeHne CBOMCTB HACKIILIEHHBIX
napoB" uinm "M3mepenue abCcoaOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa MacChl I1apoB B
nomenieHun".
H3mepennexodpPpuireHTanoBepXHOCTHOTOHAT
SOKEHUS

DuU3nYeCKUi MPAKTUKYM 110 TEME
"HabmroieHue npeBpaiieHus SHEpruu
3apsHKEHHOTO KOHCHCATOpa B YHEPTHIO
u3lydeHus ceeroauona” unu "M3ydenue
IIPOTEKaHUs TOKA B LIEIIH, COEpIKaILEeH
KoHJieHcaTop" win "Pacripesenenne pa3HOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COCIMHEHUH
KOHJIEHCATOPOB"

http://experiment.edu.ru

15

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanre CMEMIaHHOTO COCTMHCHUS
pe3uctopoB" unu "M3aMepenue ynenpHOTro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JTaMIThl HaKaJIuBaHUs"

http://experiment.edu.ru

16

16

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habnronenue annexrponuza” wim "U3mepenne
3apsiia OTHOBAJICHTHOTO MOHA' WIn
"HccnenoBaHue 3aBUCUMOCTH COTNIPOTUBIIEHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WiIN
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
nuoma"

Peseprubriit ypok. O6001eHuE 1

http://experiment.edu.ru
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cucréMaTu3anusa 3HAHUI 110 TEME

"Kunemaruka"

16 = Pesepsublii ypok. O000IICHHE U

2 cucTemMaTu3anus 3Hanui mo reme "JlnHamuka"

16 PesepBHbIil ypok. O0001ICHHE U

3 cucreMarusanys 3Hagui mo teme "CraTuka
TBEpAOro Tena"

16 PesepBusiit ypok. O60011eHNE U

4 CUCTEMATHU3aIHA 3HAHUM 110 TeMe ""3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

16 Peseprublit ypok. O600mIeHNE U

5 crcTeMaTu3anys 3Hanui 1mo Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON TeOpUn"

16 Peseprublit ypok. O6o0mIeHNE U

6 CHCTEMAaTU3alMs 3HaHUH 110 TEME
"Tepmonunamuka. TeninoBsieMainHb!"

16 PesepBHblit ypok. O0001IeHNE U

7 cucTeMaTtu3alus 3HaHui 1o Teme "ArperarHbie
COCTOSIHUS BeriecTBa. Da3oBblenepexoinl"

16 PesepBHblit ypok. O0001IeHNE U

3 CHCTEeMAaTU3alMs 3HAHUH 10 TeMe
"Onextpuueckoe noiue"

16 PesepBuslit ypok. O60011eHMEe U

9 CHCTEMAaTU3alMs 3HAHUH 110 TeMe
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

17 Peseprubrit ypok. O6001eHIE U

0 cHCcTeMaTu3anus 3Hanuii mo teme "Toku B

pa3n4HbIX cpeaax”




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

17

16



11 KJIACC

Ne KounuecrBouyacos
1 Temaypoka Be Komrpomsusre  Mparrmseckn Jaraun3zy JJleKTPpOHHBbIeM(ppoBLICOOpPa30Ba
YeHUs TeJbHbIePeCypChl
/ ero  padothl epaldoThbl
n
B3aunmMopeiicTBre MOCTOSIHHBIX

1 MarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
MarnutHoenone. ['unorezaAmnepa
BekTop MarHuTHON MHAYKIUU.

5 [IpuHIMn cynepno3unuu 1 http://fcior.edu.ru
MAarHUTHBIX MOJIEH. https://m.edsoo.ru/7f41bf72
JINHUMMAarHUTHOUMHYKIIUHA

3 MarsuTHO€ noJje NpOBOJHUKA C 1
ToKoM. OnbITOperena

4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOYJTb

5 Pemennesanau 1

5 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

5 MOJyJib. JIBUKEHHE 3apsSyKEHHON 1 http://fcior.edu.ru
YaCTHUIIbI B OJTHOPOJHOM https://m.edsoo.ru/7f41bf72
MarHuTHOM TIOJIe
Pemenuesanau

9 PaboracunsiJlopenna

10 Pemennesamay



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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Mar»auTtHoe 10Jie B BEIIECTBE.

11 deppomMarHeTHKy, napa- u
JTaMarHeTUKHU
OcCHOBHBIC CBOMCTBA _
12 ¢eppomarneruxos. [Ipumenenue e
https://m.edsoo.ru/7f41bf72
(dbeppoMarHeTuKoB
Permrenue 3agad mo reme
13 " "
MarunuTtHoe 1oJe
14 Pemenue 3amgad mo reme
"MaruuTtHoe 1oJje"
SIBiIeHME DIEKTPOMArHUTHOM http://school-
15 nHaykiuu. [Totok BekTopa collection.edu.ruhttps://m.edsoo.ru/7f41
MarHMUTHON MHTYKIIUU bf72
16 O1C uaayKIuu
N http://school-
17 f;::OHMeKTpOMaFHHTHOHHHHyKHHH collection.edu.ruhttps://m.edsoo.ru/7f41
panes bf72
18 BuxpeBoe a51eKTpru4ecKoe moie.
Toxku dyko
19 OJ1C uHAYKINY B ABUKYIAXCS
MIPOBOJHHUKAX
20 Pemrenunesamay
21 [IpaBunoJlenua
NunyktuBHOCTH. Karymka http://school-
22  WHAYKTUBHOCTH B IETH collection.edu.ruhttps://m.edsoo.ru/7f41
MOCTOSTHHOTO TOKa bf72
93 Asnennecamonnaykiuu. 3/(C

CaMOMHAYKIINN
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24

9Hepm;1 MAar"auTHOI'O ITOJIA
KaTyIIKU C TOKOM.
BHGKTPOMaFHI/ITHOCHOJIC

25

26

27

Pemennesagau

O0001IeHre B CUCTEMATH3aIs
3HAHWH 10 TEME
"DnexkTpoguHamMuka"
KontponbHas paboTa mo teme
"DnexkTpoguHaMuka"

28

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonrmueckue KoneOaHus

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

29

30

31

Kunematnueckoe U TUHAMHUYECKOE
OIIMCaHME KOJIEOATEIBHBIX
NBIDKCHUHU

3HepFeTI/I‘leCKOC onucanue. BeiBoa
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KOJIeOaHUM U3 UX
OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

Ammuutyna u ¢azakonedanuit

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

32

[Tepuon u yacTora KoJeOaHUH.
[Teproa ManbIx cBOOOTHBIX
KoJIeOaHUH MaTeMaTHYeCKOTro
MasiTHUKA.
IleproicBoOOIHBIXKOIEOAHUITIPY
KMHHOTOMAasTHUKA

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

33

3aTyxatromue KojeOaHusl.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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BoinyxaeHHbie KojaeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenuesanau

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

37

38

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHn4ecKue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH U .
KonebaTenbHBIHKOHTYD

39

®opmyna Tomcona. CBs3b
aMILTUTY/IBI 3apsia KOHACHCATOpa C
aMIUTUTYION CUITBI TOKA B
KoJ1e0aTeIbHOM KOHTYpE

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

40

3aKOH COXpaHEHUs SHEPTUHU B
AIeaIbHOM KOJIe0aTeEIbHOM
KOHTYpE

41

42

43

3aTyxaromue JIeKTPOMarHuTHbIS
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

IIepemeHnHsbIl TOK. Pesucrop u
KOHJIEHCATOP B LIEIHU IIEPEMEHHOTO
TOKa

Karymka MHIyKTUBHOCTH B LENH
IIEPEMEHHOI0 TOKa

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

44

3axon OMa 1Jis AJIEeKTpUYeCKOn



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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LCIHU IIEPEMCHHOT'O TOKaA

MOH_IHOCTB IEPEMECHHOT'O TOKA.

http://school-

45 AMIUIUTYAHOE U JEHCTBYIOIIEE collection.edu.ruhttps://m.edsoo.ru/7f41
3HAYEHUE CHUJIBI TOKA M HAMIPSHKCHUS bf72
46 Pe3onaHc B 251eKTpHUeCKOUIICTIH
47 Pemenunesanau
NneansHbiif Tpanchopmatop.
[Tpou3BoacTBO, MMepeaaya u m‘m
48 " collection.edu.ruhttps://m.edsoo.ru/7f41
oTpedIIeHNE IIEKTPUICCKON bf72
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH
MPOU3BOJICTBE AJICKTPOIHEPTUH. http://school-
49  KynbTypa UCIIOJIB30BaHUSA collection.edu.ruhttps://m.edsoo.ru/7f41
3JIEKTPOIHEPTUH B TIOBCEHEBHOM bf72
KU3HHU
50 Pemenunesamau
51 Pemenunesanau
O06001IeHNe U CUCTEMATU3 AT
52 3HAHUM MO TeMe
"JyeKTpOMarHuTHHIE KosieOanus"
MexaHU4YEeCKHUE BOJTHBI.
53  XapakTepUCTUKU MEXaHHMUYECKUX
BOJIH
54 ColicTBaMeXaHUUCCKUXBOIH
55 3Byk. XapaKTepUCTHKU3BYKa
Wndpa3Byk u yabTpa3BykK.
56  IllymoBoe 3arpsi3HeHUE

OKpY’Karolllen cpeibl



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
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https://m.edsoo.ru/7f41bf72

57

Pemenueszanau

58

59

DNEeKTPOMarHUTHbIE BOJIHBI.
N3nydenue 371eKTpOMarHuTHBIX
BOJIH

9Hepr1/1>1 OJICKTPOMAardHuTHBIX BOJIH.
CpoiicTBa SJICKTPOMAarduTHBIX BOJIH

60

[IIxana 3;1eKTpOMarHUTHBIX BOJIH.
[IpumeHeHne MEeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

http://fcior.edu.ru

https://m.edsoo.ru/7f41bf72

61

HpI/IHIII/IHBI paI[I/IOCBSIBI/I u
TeJIeBUICHMA. Pagmomokamnus.
DNeKTpOMarHuTHOE3arps3HEHUEOK
pyKarouieicpes

http://fcior.edu.ru

https://m.edsoo.ru/7f41bf72

62

63

KonTponbhas padbota no teme
"Konebanus u BoIHBI"

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

65

66

Otpaxenue ceera. [lnockoe
3epkao. Cdepuueckoe 3epkaio

[Ipenomiienue cBeta. AGCOMIOTHBII
Y OTHOCHUTEJIBHBIN [T0Ka3aTelb
MIPEIOMJICHUS.
[TonHOEBHYTpEHHEEOTPAKEHHUE.
[IpenenbHBIAYTOIIOIIHOTOBHYTPEH
HEroOTpaXKEeHHs

http://fcior.edu.ru

https://m.edsoo.ru/7f41bf72

http://fcior.edu.ru

https://m.edsoo.ru/7f41bf72



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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https://m.edsoo.ru/7f41bf72

Pemenue 3agau Ha npuMeHEeHUE

67 3aKOHOB OTPaXCHUS U
MIPEJIOMIICHUS CBETa
Xon nydeit B npusMe. lucniepeust _
68  cBera. CiioxHBII cocTaB Oeoro e
https://m.edsoo.ru/7f41bf72
ceera. LBer
69 JIun3zpl. @OKyCcHOE PacCTOSIHUE U
OIITUYECKasi CHJIa JIMH3BI
[Toctpoenue n3odpaxeHuii B
70 | nMH3aX M UX CHCTEMax.
Y BennueHUEeTH3BI
Pemenue 3agau Ha noctpoeHune
71 = u300pakeHUM, MOTydaeMbIX C
MTOMOIIBIO JIMH3
72 I'mazkakonTuueckascuctema
Pewmenne 3anau. IIpenenst
73 = TPUMEHUMOCTH F€OMETPHUECKOM
ONITUKH
74 CKopoCTh CBETA U METO/IBI €€ http://fcior.edu.ru
U3MEpPEHHUs https://m.edso0.ru/7f41bf72
75 Hucnepcusiceera
76 = Hutepdepenunuscpera
KorepeHTHbIE HCTOYHUKU. Y CIIOBUS '
77 HaOJTI0ICHUST MAKCUMYMOB U http://fcior.edu.ru
https://m.edsoo.ru/7f41bf72
MHUHHUMYMOB
78 Pemenunesamau
79 | IlpumeHeHueuHTephepeHIINN
80  JIudpakumscpera



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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JudpakiuonHas pemeTka.

http://fcior.edu.ru

81 YcoBHE HAOMONCHHS IIABHEIX https://m.edsoo.ru/7f41bf72
MaKCHMYMOB
82 Pemenunesanau
83 [TonepeyHOCTH CBETOBBIX BOJIH. http://fcior.edu.ru
[Tonspuzanus cBera https://m.edsoo.ru/7f41bf72
84 Pemenunesanau
85 CBeTOBBICSBIICHUS B IPUPOJE
86 O06o0meHne 1 cuCTeMaTU3aIUs
3HaHui no teme "OnTuka"
87 KonTponbhas padota no teme
«OnTuka»
['panuIel TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI
AJEKTPOIUHAMUKHU U TIPUHITUTT
OTHOCUTEITEHOCTH
89 [TocTynareicnenuantbHONTEOPUUOTH
OCHUTEJIbHOCTHU
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus
Jlopenua. YcnoBue NIpUYUHHOCTH. M‘M
90 collection.edu.ruhttps://m.edsoo.ru/7f41
OTHOCUTENBHOCTD
bf72
OJIHOBPEMEHHOCTH. 3aMe/JIEHHE
BPEMEHHU U COKpAIICHUE JTUHBI
01 DHeprus U UMITYJbC
PENSATUBUCTCKOM YaCTHUIIbI
92 CBs13b Macchl € 3HEpruen u

HMITYJIbCOM PEISTUBUCTCKOU



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
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YaCcTULIBI. DHEPTUAIIOKOS

93 PaBHOBECHOETETIIOBOCH3ITYUCHHE
94 = 3akoncmemeHusBuna
I'unoreza M. I1nanka o kBaHTax.
95
DOTOHBI
96 DHeprusi U UMIyJIbcpoToHa
®otordpdext. Onbitor A. T
97
CroneroBa. 3akoHbipoToddpexTa
VYpaBHeHue DitHIITeHA 15 http://school-
98 dbotorddekra. "Kpacnas rpanumna" collection.edu.ruhttps://m.edsoo.ru/7f41
dororddekra bf72
99 Jasnenue ceera. Onbitsl [1. H.
JleOeneBa
10 .
0 BoHOBEIECBOMCTBAYACTHI]
Bomnnsl ne bpoitns. [Innna BOJIHBI
10  ne Bpoiins u pazmepsl obmacTu
1 JIOKAJTU3AIMH JIBIKYIIEHCS
JACTHIIBI
10 .
5 KopnyckynsipHo-BOTHOBON IyaTl3M
10  JIudpaxiussaeKTpOHOBHAKPUCTAILT
3 ax
10 Cnenuduka n3mMepeHuii B http://school-
4 Mukpomupe. CoOTHOIIEHUS collection.edu.ruhttps://m.edsoo.ru/7f41
Heonpenenéunoctei [ eiizendepra bf72
10

Pemenuerpadguuecknxzanau



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
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10

Pewmennepacuy€runix3anau

KonrponsHas pabora mo remam:

;O "Ocnossl CTO", "KopmnyckyiisspHo-
BOJIHOBOM myanu3m"
OMBITHI 11O UCCIIETOBAHUIO
10 CTPOCHHUS aToMa. M‘M
collection.edu.ruhttps://m.edsoo.ru/7f41
8 [TnanerapHasmonenbaromaPesepdo bf72
paa
;0 [Tocrynareibopa
11 Bunsl cniektpoB. CriekTp ypoBHE#
0 SHEPTUM aToMa BOAOpOAa
11 CrioHTaHHOE U BBIHYKIEHHOE
1 M3JIy4eHHUE CBETA
;1 Jlazep
Hyknonnas Mmogens sigpa htto:/ischool
11 Teitsenbepra-Msanciko. 3apsa collection.edu.ruhttps://m.edsoo.ru/7f41
3 MaccoBO€ 4Yucio siapa. M3otomnsl. bf72
PannoakTuBHOCTH -
3aKoH paJIMOaKTUBHOTO pacnaja.
11 CBoiicTBa HOHH3UPYIOIIETO http://school-
4 n3nydyeHus. Binusaue collection.edu.ruhttps://m.edsoo.ru/7f41
PaINOAKTUBHOCTHU Ha KUBbIE bf72
opranusmsl. Jlozumerpus
http://school-
1 JHEpIHs CBASH HYKIIOHOB B A/1pe. collection.edu.ruhttps://m.edsoo.ru/7f41
5 Anepurie cunbl. Jlegext Macch

bf72
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http://school-collection.edu.ru/
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anpa. Slnepusie peakuuu. nepHeie
peaktopsl. [Ipobiaembl
YIPABIIAEMOr0 TEPMOSIEPHOIO
CUHTE3a.
OKOJIOTH4EeCKHEACTIEKTBIPA3BUTHU S
JNEPHOUIHEPIeTUKU

MeTtopl perucTpanyy u
HCCJIEIOBAHMSI 2JIEMEHTAPHBIX
yactull. DyHaaMeHTaIbHbIE

http://school-

11 BIAMMOICHCTBIS. BapHOHE, collection.edu.ruhttps://m.edsoo.ru/7f41
6 ME30HBI U JIEIITOHBI. bf72
[Ipencrasnenue o
CrangaptHoiimonenu. Kapk-
CIIOOHHASIMOAENBAPOHOB
®du3uka 3a npeaeaaMu
11 Crannaptaoit monenu. Témuas http://school-
7 Marepus U TEMHasl SHEPTHUs. collection.edu.ruhttps://m.edsoo.ru/7f41
EnnHcTBO(U3MYECKONKAPTUHBIMUD bf72
a
11 DTanbl pa3BUTHS ACTPOHOMHUH.
8 3HaueHUe aCTPOHOMUU
[TpuMeHNMOCTh 3aKOHOB (PU3UKH
11 U1t 00BSICHEHUS TIPUPO/TBI http://school-
9 KOCMHYECKUX 00BEKTOB. collection.edu.ruhttps://m.edsoo.ru/7f41
MeTtoabplacTpOHOMUYECKUXUCCIIE0 bf72
BaHUU
12 CoBpeMeHHbIE ONITHYECKUE
0 TEJIECKOIIbI, PaJUOTENIECKOIIbI,

BHCaTMOC(I)CpHaSI ACTPOHOMMUA



http://school-collection.edu.ru/
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https://m.edsoo.ru/7f41bf72
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Bun 38é3nnoro neba. Co3sesnus,

12 SIPKUE 3BE3/bl, IIJIAHETHI, UX
BHUJIUMOE JIBUKEHUE
12 Conneunas cucrema. CouHie. http://school-
5 ConHeyHas aKTUBHOCTb. McTOYHMK collection.edu.ruhttps://m.edsoo.ru/7f41
sHepruu CoJiHIA U 3BE3]T bf72
3BE311bI, UX OCHOBHBIE
12 = xapakrepuctuku. J[narpamma
3 "CHIeKTpaJIbHBIN KI1acc —
CBETUMOCTB"
12 3BEe3/1bITTIABHOUIIOCIEA0BATEIBHOCT
4 u
Bnytpennee crpoenue 3BE31.
12 CoBpeMeHHbIE IPEICTABICHUS O http://school-
5 MIPOUCXO0XKIAECHUU U IBOJIIOLUU collection.edu.ruhttps://m.edsoo.ru/7f41
CoutHIla u 3BE3]1. bf72
OTanblKU3HU3BE3
12 Muneunsiii I1yte — Hamma
6 lNanaktuka. THUnbl ranakTUK.
UYEpHble AbIPHI B spax rajJakTUK
Bcenennas. Paciumpenne
12 Bcenennoii. 3akon Xa66mna. Teopus
7 bonpmioro B3peiBa. Pennkrosoe
U3IIy4eHUE
12 MacmrabHasictpykrypaBceneHHo .
8 MeraranakTika
12 HepeménnslenpoOiaeMblacTpOHOMHU

u



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
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13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOMCTB
(dheppoMaraHeTukoB" WU
"UccnenoBanue JEHCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

Ou3nyecKkuil MPakTUKyM O TeMe
"U3mepenue cuibl Amrepa" uiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa oT cuibl ToKa" WK
"OnpeneneHne MarHUTHOU
MHIYKIIMY Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

http://experiment.edu.ru

http://experiment.edu.ru

13

Pu3HYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHne HHIYKIIHI
BUXPEBOI'0 MarHUTHOTO NoJisA"

http://experiment.edu.ru

13

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camomuaykiuu'" win "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reseparopa”

http://experiment.edu.ru

13

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOAHBIX
KoJ1e0aHuN HUTSIHOTO U
MPYXUHHOTO MasiTHUKOB"

http://experiment.edu.ru
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13

Pu3NYECKUN IIPAKTUKYM 110 TEME
"[IpeoOpazoBaHmue YHEPTUHU B
NPY>KUHHOM MasiTHUKE"

http://experiment.edu.ru

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIEJ0BATEIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKy ¥ pe3ucTop" Win
"UccnenoBanue pabOThI
HCTOYHUKOB CBETa B IIENIH
[IEPEMEHHOT0 TOKa"

du3nuecKuil MPakTUKYM 110 TeEMe

"N3yueHue napameTpoB 3BYKOBOM
BOJIHBI"

http://experiment.edu.ru

http://experiment.edu.ru

13

13

14

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenue nokaszaTens
IIPEIOMJIEHUS CTEKIA" WIN
"TTonyuenue n300pakeHus B
CHUCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSTHUS OT
BelecTBa (Ha IpUMEpEe KUTKUX
nuH3)" wnm "U3mepenue
(hOKYCHOTO PaCCTOSTHHS
paccenBarOIUX JUH3"

Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru
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UHTEP(PEPEHITNHN U MOJISIPU3ALUN
ceera"

14

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YaCTHIL
(o ¢ororpadusim TpeKos
3apsDKEHHBIX YaCTULl B MArHUTHOM
nose)"

http://experiment.edu.ru

14

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM I lnanka
Ha OCHOBE HCCIIE0BAHUS
dhoToaddexra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMO]I OT HaIpsKeHUs"

http://experiment.edu.ru

14

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
Pa3peKEHHOTO aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

http://experiment.edu.ru

14

14

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue paiuoakKTHBHOTO
(oHa ¢ UCIOIB30BaHUEM
nosumerpa" ninm "N3ydyenue
MOTJIOIIEHUS OeTa-4yacTuIl
ATIOMUHHEM"

@u3nYeCKUil IPAKTUKYM IO TEME
"Habmronenus 3B€31HOr0 HeOa
HEBOOPYKEHHBIM IJIa30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX

http://experiment.edu.ru

http://experiment.edu.ru
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MPUJIOKEHUN [T ONIPEACIICHUS
IOJIO)KEHHUS HEOSCHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOTro MOTyIIapust
U ApKue 3BE3bI" WIN
"HabOmonenus B Teneckorn JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIIeHuI"

O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUU. Poiib GU3HKH 1

14 ACTPOHOMHUHU B SIKOHOMHUYECKO,

6 TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOHN cdepax JAesaTeTbHOCTH
YeJioBeKa
O000I11IeHIE U CUCTEMATHU3AIUS

14 3HaHUU. Posib u MecTo pu3nKu u

7 ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa
O06o011eHne U cucTeMaTUu3aIus
3HaHuil. Pone ¢pusndeckoit reopun
B (hopMHpOBaHUHU NPEACTABICHUM O

14 (bu3nuecKoil KapTUHE MUpPaA, MECTO

8 (bu3NIecKoil KapTUHBI MHpPa B
o01ieM psily COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTAaBICHUNA O IPUPOJIE

14 O0001IeHe B CUCTEMaTH3 A

9 3HaHui 1o TeMe "Kunemarnka"

15  OOGoOuieHne U cucTeMaTH3aIus




3ganui mo reme "Kunemaruka"

15 O0001IeHEe B CUCTEMATH3aIUs

1 3HaHui no reme "JIunamuka"

15 O0001IeHe B CUCTEMATH3aIUs

5 3HaHui 1Mo Teme "CraTtuka
TBEpAoro Temna"

15 O00011IeHNE U CHCTEMATHU3aLINS

3 3HaHWH 110 TeMe "3aKOHBI
COXpaHEHUS B MeXaHUKe"
O000111eHrE U CHCTEMATHU3ALIHS

15 3HaHui 1Mo TeMe "OCHOBEI

4 MOJICKYJISIPHO-KUHETHYECKOH
Teopun"

15 O000111eHrE U CHCTEMATHU3ALIHS

5 3HaHui o teme "TepMoaguHaMuKa.
TennoBrieMainib"
O0o001IeHNEe U CHCTEMATH3ALIHS

15  3Hanwmii no Teme "ArperatHsie

6 COCTOSIHHSI BEIECTBA.
dazoBblenepexobl”

15 O0o001IeHNEe U CHCTEMATH3ALIHS

7 3HaHUH MO TeMe "DIEeKTpUYECcKoe
moie"

15 O0o001IeHNE U CHCTEMATH3aLIHS

8 3HaHui 1Mo TeMe "IlocTOAHHBIN
AJEKTpUYECKUI TOK"

15 O0001IeHe B CUCTEMATH3aI s

3HaHui 1Mo reMe "Toku B




pasauyHbIX cpenax”

16

16

O0001IeHrEe U cUCTEMaTU3 AU

3HaHu# 1o treMe "Marautaoe moJe'

PesepBubIil ypok. O60011cHIE 1
cHCTeMAaTHU3alis 3HaHUH 10 TEME
"DneKkTpoMarHuTHasA UHAYKIuUs"

'

16

PesepBHeIit ypok. O000IICHHE 1
CUCTEMATHU3AaLN 3HAHUH 10 TEME
"Mexannyeckue Konedanus"

16

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"DIeKTpOMarHUTHBIE KOJICOaHMS'

1

16

16

16

PesepBHrlit ypok. O60011eH1Ee 1
cUCTeMaTU3alus 3HaHHUH 110 TEME
"MexaHHUYECKHUE U
3JIEKTPOMAarHUTHHIE BOJTHBI"

PesepBHelIit ypok. O600111eHNE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"OnTuka"

PesepBHelIit ypok. O60011IeHNE 1

CUCTEMATHU3AIN 3HAHUH T10 TEME
"OcuoBsl CTO"

16

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTHU3alMsl 3HAaHUM 110 TeEMe
"KopnyckynsipHO-BOIHOBOM
ayanuzm"

16

PeseprubIil ypok. O60061eHIE 1
CUcreMarui3anuda 3HAHUHI 10 TEME




"®u3uka atroma"

PesepBHbIil ypok. O60011IeHIE 1

16 cucreMarmn3anuia 3HAHUM 10 TEME

9 "du3uKa aTOMHOTO sIJIpa U
3J€MEHTapHbIX YacTull"

17 PesepBHbIil ypok. O60011IeHIE 1

0 CHCTEMaTHU3allus 3HAHHI TI0 TeMe

"OneMeHThI acTpodu3uKu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







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

e dusmka (B 2 yacrax), 10 knacc/ FreHaeHwTenH N1.3., Bynatosa A.A., KopHunbes U.H., KowkuHa A.B.;
nop peaakumeint Opnosa B. A., ObLecTBO ¢ orpaHNUYeHHOM O0TBETCTBEHHOCTLIO « BUHOM. /labopatopus
3HaHUM»; AKUMOHepHoe obulecTBo «M3aatenbcTBo «lpocseleHne»

e dusmka (B 2 yactax), 11 knacc/ FreHaeHwTenH /1.3., bynatosa A.A., KopHunbes U.H., KowkunHa A.B.;
nop peaakumeint Opnosa B.A., O6LLECTBO C OrpaHMYEHHOM OTBETCTBEHHOCTbio «BMHOM. JTabopaTopus

3HaHWI»; AKUMOHepHoe oblecTBo «M3aaTenbeTBo «MpocseleHune»

METOANYECKHUE MATEPHUAJIBI 1JId YYUTEJISA.

dusuka (8 2 yactax), 10 knacc/ lreHaeHwTelH /1.3., bynatosa A.A., KopHunabes WU.H., KowknHa A.B.;
noa pepakumen Opnosa B. A., O6LLeCcTBO C OrpaHMYEHHOM OTBETCTBEHHOCTbIO « BMMHOM. /labopaTopusn
3HaHWY; AKUMOHepHoe obLecTBo «M3aaTenbcTBo «MpocBeLLeHme»

e ®usmka (B 2 yactax), 11 knacc/ FreHgeHwTenH J1.3., bynatosa A.A., KopHunbes W.H., KowknHa A.B.;
nog pepakumei Opnosa B.A., ObLecTBO ¢ orpaHMYeHHON oTBeTcTBEHHOCTbIO «BMHOM. JTabopaTopus
3HaHWUI»; AKuMoHepHoe oblecTBo «M3aaTtenbcTBO «lpocseLeHne»

dusmka. 10 knacc. MeToanyeckoe Nocobme C yKasaHUAMM K peLleHnIO 3a4a4 NoBbIeHHOW TpyaHocTu / J1. 2.

FeHaeHwTenH, A. A. BynatoBa, A. B. KolwkuHa, W. H. KopHunbes ®usmka. 10 knacc. TeTpaab ans

nabopaTopHbIx paboT / FeHaeHwTelH J1.3. / bynaTtoBa A.A. / KopHunbes W.H. / KowkuHa A.B.: TuTyn 1

aHHOTauus, orfaeneHune, Npeauciosue, pabotsl 1 1 2.

du3uka. 10 knacc. CaMoCToATENbHbIE M KOHTPOJbHbIE paboThl / J1. . MeHaeHwTenH, J1.A. Kupmk

®usnka. 11 knacc (B 2 yactsx). YuebHnuk. Y. 1. / J1. 3. NeHaeHwTelH, A. A. bynatosa, W. H. KopHunbes, A.

B. KowkuHa; noa pea. B. A. Opnosa: TUTy/S 1 aHHOTauus, ornaenedve, npeaucinosune. ®usnka. 11 knacc (B

2 yacTsix). YuebHuk. Y. 2. / J1. 2. FeHpeHwTelH, A. A. BynatoBa, . H. KopHunbes, A. B. KowkurHa; noa pea.

B. A. OpnoBa: T1Ty/ 1 aHHOTauus, ornas/eHve, rnasa 4.

du3mka. 11 knacc. MeToanyeckoe Nocobmue C yKasaHUsaMU K peLleHuIo 3a4ay NoBbIleHHOW TpyaHocTu / J1. 3.

FeHgeHwTenH, A. A. BynaToBa, A. B. KowkunHa, U. H. KopHunbes ®uanka. 11 knacc. TeTpaab ansi
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nabopaTtopHbIx pabot / FeHaeHwTeinH J1.3. / bynatosa A.A. / KopHunbes W.H. / KowkuHa A.B.: Uty 1

aHHOTaUMs, ornaenexHve, npeanciosme, pabotbl 1 n 2.

dusmka. 11 knacc. CaMoCTOATENbHbIE U KOHTPO/bHbIE paboThl / J1. D. FeHaeHwWwTenH, J1.A. Knpmk

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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