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MNOACHUTEJBHASA 3AIINCKA

ITporpaMMa 10 Qu3uke Ha YypOBHE CpeaHEro oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPeOOBAHMUH K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHON mporpammsbl, npexactaBieHHbix B ®I'OC COO, a
TaKkkKe ¢ yu€ToMm QeaepanbHON paboueit mporpammbsl Bocnutanus u Konnenmun
npenoAaBaHus yueOHoro npeaMera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii ~ denepanuu, — peaqu3ymOIIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
IPOrpaMMBlI.

[Tporpamma no ¢usuke onpenenser 0os13aTeNbHOE MPEIMETHOE COAEPKaHUE,
YCTaHABIMBAET PEKOMEHyEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/ieoB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM  0Oydaromuxcs.
[IporpamMma 1o ¢u3uke Aa€T NpeACTAaBICHHE O LENAX, COACpPNKAHUH, OOIIen
cTpateruu OOy4YeHUs, BOCHHUTAHHUS M PAa3BUTUS OOYYarOIIUXCS CpeACTBaMU
yuebHoro npeamera «Dusnkay Ha yriayOnEHHOM YPOBHE.

N3ydyenne kypca (U3MKH YriayONEHHOTO YpPOBHS IO3BOJISIET pealn30BaTh
3a/1a4i Npo(eCcCUOHATBHON OPUEHTALMK, HAIPABJIEHO HA CO3/IaHUE YCIIOBUH JIf
NPOSIBIICHUS] CBOMX HWHTEIICKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJamuMcsi, KOTOpble HEOOXOAUMBI JJii MPOJOJKEHHs 00pa3oBaHUSA B
OpraHM3alusaXx Npo(ecCUOHATBLHOr0 00pa30BaHUs 10 pa3iIUYHbIM  (pU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme mno ¢Qusnke oOnpenensrTcs IUIAHUPYEMBIE PE3YJbTaTh
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHET0 OOIIero 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yriayOoméHHom  ypoBHe).  Hayuwo-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOydaroluXCsl, OCBOMBLIMX
nporpaMMy 1Mo (u3MKe Ha YpPOBHE cCpenHero obmero oOpa3oBaHHs Ha
yrayO0aEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBbIE PpEe3yJbTaThl OCBOEHUS Kypca (U3MKKM Ha YINIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTAThI 110 ro1aM 00y4EHUs;

coJiep:kanue yueOoHoro npeamera « Pu3nka» 1o rojgam o0yueHHsI.

[IporpaMma mo ¢u3MKe HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABIIEHHS CBOUX paOOYMX MIPOrPaMM.

ITporpaMmMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTEJIEH U
IOPEIOCTABIAET BO3MOXKHOCTH Il peaIM3alUd pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K MpernoAaBaHHi0 (U3UKK Ha YIIIyOJEHHOM YpOBHE MpPH YCJIOBUU
COXpaHEHHUs 00s13aTENIbHOM YaCTH COAepKaHMs Kypca.



duzuka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KayecTBE Y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu# 00 okpykatomeM mupe. LLkonbHbIN Kype GU3HKN — cCcTeMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeaT B OCHOBE IIPOLIECCOB U SIBICHUH, HM3y4aeMbIX XUMHUEH, Ouojoruei,
busndeckoir reorpadueir u actpoHommeit. lcmonp3oBaHWE W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU OMPENeNWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIy4eHHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM CBoOWcTBaMHu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydvaromerocs, B (popMupoBaHHEe YMEHUN MPUMEHSATh HAyYHBIN
METO/]] IO3HAHUS TP BBHITIOJIHEHUU UMH Y4EOHBIX UCCIIETOBAHHIA.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 OOLIEr0 00pa30BaHNUs MOJIOKEH
psa uaeH, KOTOpble MOYXKHO PaCCMAaTPUBATh KaK MIPUHLIMIIBI €70 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3HKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEH Marepual Kypca (pU3MKU
o0beMHEH BOKpYr (u3Mueckux Teopuid. Beaymmm B Kypce sBisieTcs
dbopMupOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanysi Npeanosiara€T HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIHMaNa (PU3MUECKON HAyKHM, OCMBICICEHHE CBS3M pa3BUTHUSA
¢u3ukun ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTHYECKHUMH MTPOOIEMaAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayO0nEHHOTO ypoBHs
IPEIoJaraeT 3HaKOMCTBO € IMIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpuUd M 3akoHOB. llpu 3TOoM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUM U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBA, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyercs MNOCPEACTBOM BBEIACHUS 3JIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKHM U TEXHOJOIMM, a TakkKe 00CYyX ACHUA
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kadusi MPOTpaMMBbI 10 (GU3HKE JTOHKHO OBITH TOCTPOCHO Ha
NPUHLIMIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusuku peanuzanus 3THUX
IPUHLIMIIOB 0a3UpyeTcsl Ha MCMOJIb30BAaHUM CaMOCTOSITEIbHOTO DKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mpouecca. g yriryOoaéHHOro
YpPOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHUECKOrO 3KCIepUMEHTa,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHYECKHE OIbITHl NP H3YYEHHH HOBOTO
MaTepuana, 1abopaTtopHbie padoThl U pabOThl mpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (U3MYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKYM OpoBoauTcst u6o B koHie 10 u 11 kmaccos, 1u00 mocie mepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 JTHX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JabOpaTOpHBIX paboT, KOTOpPbHIE
OPOBOJASATCS B Ipolecce u3ydeHus paszzgena (temsl). [Ipu stom moa paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITENIbHOE MCCIEeI0BAHKE, KOTOPOE MPOBOIUTCS
0 PYKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BU/1a O€3 MOIIaroBO MHCTPYKIIUU.

B nporpamme mno (@u3sMke cHUCTeMa YYEHHYECKOro HKCIEPUMEHTA,
71a00paToOpHBIX pabOT M MpakTUKyMa MpelCTaBlIeHa eIWHBIM mepeuHeM. Bribop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUUECKUX PAOOT OCYIIECTBISETCS
y4aCTHHKaMU 00pa30BaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypPOYHOIO
IUTAHUPOBAHMUSI W OCHallleHusi KaOuHera @usuku. [lpm 3ToM obecneumBaercs
OBJIaJiIcHUEe OOYYaIOUUMUCS YMEHUSAMH TMPOBOJUTH NPSMbIE U KOCBEHHBIC
U3MEPEHHs], HUCCIENOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH M TMOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEI0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PELICHUI0 PACUETHBIX W KayeCTBEHHBIX
3agad. Ilpu sToM juist pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 3aJladyd C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKON MOJEINbI0, MO3BOJISIONINE TPUMEHSTD
U3y4YCHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfena Kypca, Tak U
UHTErpUpys MPUMEHEHHE 3HAaHUM U3 pa3HbIX pa3ziesioB. J[Jis KaueCTBEHHbIX 3a/1a4
IPUOPUTETOM SABJISIIOTCSA 3aJaHUsl Ha OObsCHEHUE/TIpEACKa3aHUe MPOTEKAHUs
bu3nuecKux SBJICHUN U MPOIIECCOB B OKPYKAIOLIEH *KU3HU, TpeOyrole BhIOOpa
buznyecKoil MOAeNU AJis CUTYalllu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OOECIEeUYEeHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTrOo
YPOBHSI HA YPOBHE CPEJIHET0 OOIIEro 00pa3oBaHus OJKEH U3y4aThbCsl B YCIOBUSIX
npeaMeTHoro kabuHeTa. B kabOuHere (U3MKH JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 00OpyJIOBaHUE JUIsl BBITIOJHEHHUS YKa3aHHBIX B TPOrpaMMme TI0
¢u3rMKe yYEHHYECKHX OMBITOB, JaOOpaTOPHBIX pabdOT U paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIIMOHHOE 000PYJOBaHUE.

JleMoHCTpanMoHHOe 00OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHLIKAIIOM MUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (U3HMKE KIIOUYEBbIX JEMOHCTpAIMil s
UCCJIEIOBAHUSI  M3Y4YaeMbIX  SIBIEHUA M  MPOIECCOB, AMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHHME JUISI YUYEHHMYECKHX MPAKTUYECKUX padoT
dopMupyercss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCS B pacuére



OJIHOTO KOMILICKTa Ha JBYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
71a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITH TIOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpHUH.

OCHOBHBIMU TIETISIMU U3Y4YCeHUS (DU3UKHU B 0OIIIEM 00pa30BaHUU SBISIFOTCS:

dopMUpOBaHHE UHTEpeca M CTPEMJICHHS OOyJalomuxcs K HaydHOMY
U3YYCHHUIO TIPUPOJBI, PA3BHTHEC WX HWHTEIUICKTyaIbHBIX H  TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY KAIOITUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pPe3ysibTaTa M3Y4YeHHS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;

dbopMupoBaHrE YMEHUI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAaHWUU U HAYYHBIX JIOKA3aTEIbCTB;

(dbopMUpOBaHHE TPEIACTABICHUNA O POMM (DHU3UKK IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
npo(heCcCHOHANBFHON JIEATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TIOATOTOBKA K
JanbHeneMy o0y4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE ATUX Ieel 00eCIeuynBaeTCsl PEIICHHEM CIICAYIONINX 3a]1ad B
mpoliecce n3ydeHus Kypca GU3NK1 Ha YPOBHE CPEIHETO O0IIeTo 00pa30BaHMUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHUSAX,  BKJIIOYAas  MEXaHWKy,  MOJCKYJSIpHYIO  (u3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY M SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATh TEOPETUUCCKHIE 3HAHUS JIJISI OOBSICHEHUS
(GU3HYECKUX SIBICHUHA B TPUPOAC M JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
TIOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEIICHHS pA3UYHBIX 3aJad ¢ SBHO 3aJaHHOM
dusznyeckoil MONENbIo, 3a/Jay, MOAPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3/IaHKe
du3MYeCKOM MOJCIM, aJeKBaTHOW YCIOBHSAM 3a7add, B TOM 4YHCIE 3ajad
WH)KCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUSI Ha OKPYIKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSITCIbHOTO IUTAHUPOBAHHUS W IPOBEACHHUS
(GU3MYECKUX  OKCICPUMEHTOB, aHajgM3a W HWHTEpIpeTanud WHGOPMAINH,
OTpeieNieH s JOCTOBEPHOCTH MOJIYICHHOTO Pe3yibTarTa;

CO3/IaHHME YCIOBHMA Ui PAa3BUTUS YMEHHUH MPOEKTHO-UCCIIECIOBATEIBCKOMH,
TBOPUYECKOU JIEATEITHHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCHOHATHHOU IS TEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ TpedoBanusimu OPI'OC COO yriyOnéHHBIM YpPOBEHb
u3yueHus: ydeOHoro npenmera «®Duszuka» Ha YpPOBHE CpEIHEro OOIIEero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalIKUMHUCS, [UIAHUPYIOUIMMHU MPOJIOJKEHUE
0o0pa30BaHUs MO CHEIHATBHOCTAM (PU3UKO-TEXHUUECKOTO TPOdUIIS.

Ha uzyuenue pusuku (yriyOnEHHBIH YpOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (¢uU3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb J€JaeT BbIOOp
IpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yYarOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. Hay4Hblii MeTO MO3HAHUS TPUPOABI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HayuHslit MeTo/1 mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PUBNYECKUX SIBJICHUU.

DKCHEpUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (pU3HKeE.

CriocoObl  U3MepeHus: (U3MUECKUX BEJIMYMH (aHAJIOTOBble U LU(POBBIE
U3MepUTEINbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  ¢usmyeckux  BeauuuH (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUM M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HWACATbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznyueckuil 3aK0oH, TpaHUIlbl ero npuMeHuMocTH. duznyeckas
TEOPHUSL.

Ponp u mecto ¢usuku B (HOpMHUPOBAHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN IESITEIbHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

M3mepeHrne cuiibl TOKa M HANPsOKEHUS B LENHA MOCTOSHHOTO TOKA MPH
MOMOIIIY aHAJIOTOBBIX U U(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoil maboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(GU3UYECKUX BEJIMYUH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepuasbHOM TOYKH, €r0 MPOEKIMH HAa OCU CHCTEMBI
KoopauHaTt. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeHSAsI CKOPOCTb, MTHOBEHHasi CKOPOCTH) M
YCKOPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIHH HAa OCH CHCTEMbl KOOPAMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTE€pUAIbHONW TOUYKM OT BPEMEHU U UX
rpaduku.

CBoOonmHOoe maneHue. YCKopeHue cBOOOAHOTO majeHus. [[BmkeHue Ttena,
OpOIIEHHOTO MO/ YIjoM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKH 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpocTh. llepuoa m yacTtoTa oOpaiieHus.
[{eHTpocTpeMUTENIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbLHOE) U MOJHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JBU)KCHUE CHApAJIOB, LICTHbIE, IIeCTepEHYAThIe U PpEeMEHHBIE TNEepeaayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mogenbs cucteMbl OTCYETA, WILTIOCTPAUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKECHUSL.

CriocoOblI uccieI0BaHusl IBHKEHUI.

NimrocTpanus mpeaeabHoro nepexoaa i ui3MEpeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUH IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTeH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIbIO ONPEAEIECHNUS MITHOBEHHOM
CKOpOCTH.

M3mepeHne yCKOpeHUsl MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUU
10 HAKJIOHHOM TTIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepeHne  yCKOpEeHMs CBOOOTHOTO NaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHuE IUPPOBOI TabOpaTOpHH).

W3yuenne fABWKEHHS Tena, OpOIIEHHOTO TOpu3oHTaiIbHO. I[IpoBepka
TUIIOTE3bl O MPSAMOW MPONOPLHUOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTBIO
I10JIETA U HAYaJIbHOU CKOPOCTBIO TEJIA.

N3ydeHne IBHKEHHUS Tella MO OKPYXKHOCTH C IOCTOSSHHOM IO MOZYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOparieHus KOHHYECKOTr0 MasTHHKA
OT €T0 MapaMeTPOB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHbie cuctemsl orcuéra. [IpumHnmn
oTHocuTenpHOCTH ['anunes. HenHepunanpHble cUCTEMBI OTCUETA (OINpEAEIICHHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3unyum Cull.

Bropoiu 3akon HeroTOHA 1711 MaTepUaaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHMsI CBOOOJHOTO NaJAE€HHS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMMUpOTHL. JIBUXKEHME
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS WU CHJIA TPEHMS
nokost. Koapduuument tpenus. Cuna cOnpoTHBICHHUS MPH [BIXKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALIMITHUKM,
JBHYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu.

Habmronenne nBrkeHHs TeN B MHEPIHUAIBHBIX U HEMHEPIMAIBHBIX CHCTEMaX
OTCY€ETA.

[IpyHIMII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM LIapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJEWUCTBYIOIIEH  MPHUIOXKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHHE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJECUCTBUS TEIL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U NAJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS MIOKOsI, KAYEHHSI M CKOJIBIKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne paBHOACHCTBYIOLIEH CHII MPHU JABHKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIIOTE3bl O HE3aBHUCHUMOCTH BPEMEHHU JIBHXKEHHsS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaCChI.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpPMAIIHH.

N3ydenune NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKUi OJIOK.

N3mepenue koddduiieHTa TpeHUs MO BEJIMYMHE YTJIOBOTO KoddduimreHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C TIEPEMEHHBIM
KO3(pULIMEHTOM TPEHHUSI.

N3ydenne nBUKEHUS IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Teno. IloctynmatenbHoe M BpaliateabHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalieHus. Ilnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TspkecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMYNBOE, OE3pa3TUnIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHME MNPOLECCHI: KPOHIITEMH,
CTPOUTENBHBIN KpaH, PeIIETYAThie KOHCTPYKIUU.

Hemoncmpauyuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanre yCIOBUM pPaBHOBECHS TBEPIOIrO TeJla, HMEIOLIETO OCh
BpAILECHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenne ycTONYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONOPBI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NMnynbc MmaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MaTEPUAIBHBIX TOUYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

NMnysibe CUITBI M UBMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT umIynbca MaTepualibHOW TOUYkH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PaGora cumel Ha MaJioM W Ha KOHEYHOM TmiepemernieHuu. | paduuaeckoe
npeacTaBiIeHUe paboThl CUIIBI.

MoIHOCTb CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[loTeHIMaNIbHBIE W HENOTEHUMANbHbIE CHIbl. lloTeHnmaneHass 3HEPrUs.
[ToreHuunanbHast SHEPTUs YHpyro AeGpopMUpOBaHHOM MpyxHUHBI. [loTeHIMaNbHas
DHEPIus Tena B OJHOPOJHOM I'PABUTALMOHHOM moje. [loreHmumaneHas sHeprus
TeJa B TPABUTAILIMOHHOM T0JIe€ OJHOPOJHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHHYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymuM s MACATbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHbBKax.

Hemoncmpauyuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPIIEHUH PAOOTHI.

B3auMHbIe NpeBpalicHUs KUHETUYECKOW M TMOTEHUMAJIbHOW SHEPrui Mpu
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CUJIBI yIIPYTOCTH.

CoxpaHeHHe SHEePTHH NMPU CBOOOTHOM TaICHUH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

N3mepeHne nMmmyJibca Teja o TOpMO3HOMY Ty TH.

W3mepenre Ccuibl TATH, CKOPOCTH MOJENU JJIEKTPOMOOWIISI MU MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne COXpaHEHHs UMITYJIbCa MPU YIPYTOM B3aUMOJECHCTBUM.

N3mepeHrne KHHETUYECKOM SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS MOTEHIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHIIBI
TpPEHUSL.

Omnpenenenue pabOTHl CHIIBI TPEHHUS MpPH JBIKEHUU Tejla MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipaasi Gu3nKa 1 TEPMOJAMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJOKEHUS MOJEKYJIApHO-KuHeTnYeckon Tteopun (MKT), wmx
onbiTHOE oOocHoBaHue. [uddysus. bBpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUST M B3aWMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUIAKOCTEH U TBEPABIX TeNl M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJiekyd (aromoB). KommuecTBo BelecTsa.
[ToctostnHass ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkana
temnepatyp Llenbcus.

Mopenbs uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTHLBI
ra3a JBHKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JIPYT C IPYTOM.

['a3oBbie 3akoHbBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanerona. M3omnponecchl B
ujeanbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30IPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIOy JIaBJIEHHUEM W  CPEIAHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JIBHKEHHSI MOJIEKYJI HICAJIBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ras3a).

CBs13b a0COIIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEHEN
KHMHETHYECKOW SHEPIUeH MOCTYyNaTeIbHOIO TEMJIOBOTO IBHXKEHUS €€ YaCTHULL.

TexHH4eckrue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETD,
O0apomeTp, MOTyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpauyuu.

Mopenu nBUXKEHUs YacTHI] BELIECTBA.

Mopenb GpOyHOBCKOTO JIBHKEHUS.

Buneoponuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO JIBHXKEHUSI.

Huddy3ust KuaKocTew.

Mogaens onbita LlTepHa.

[IpuTsrKeHUE MOJIEKYII.

Mopenu KpUCTauIMYE€CKUX PEMIETOK.

Habmonenue u uccnegoBanme n30MpoIECCOB.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]Ty TOpsSUYEH 1 XOJIOTHOM BOJIOM.

W3yueHne H30TEpMUYECKOro mpouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1udpoBoii Tabopatopun).

N3ydenne n30X0pHOro mporuecca.

N3yuenue n3ob6apHoOro rnpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMUYECKON CUCTEMBbI. BHEIIHNE U BHYTpEeHHHE MapaMeTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CUCTEMBlI KaK CPEIHHE 3HAYEHUs BEJIUYWH, OMHUCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TepMoaumHamuikyd. (CaMONpPOU3BOJIbBHAS — PelaKcaius
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHII:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXXE€HUE ISl BHYTPEHHEW DHEPIUH.
VYcnoBrs NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHUEHTPALMs YaCTHUILl, BHICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruud OJHOATOMHOTO UJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruucienue pabotel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tenmomepenaya  kak  crmoco0  W3MEHEHHS  BHYTPEHHEW  DHEPTUu
TEPMOJMHAMHYECKOW  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, H3Ty4YCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BELIECTBA. YpaBHeHuMe Maliepa. YaenpHas TEIIoTa CropaHus
toruBa. Pacuér kommuecTBa TEMIOTHI mpu Terwionepemade. I[lonsatue 00
aanabaTHOM MpOIIeCCE.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsass osHeprus. KoimuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TepMOAMHAMHMKH JJisI PAaBHOBECHBIX IMPOLECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs afauadara. AOCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM JJII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TMEpeaTh TEIUIOTY OT 0oJiee XOIOAHOro Tena K 0osiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoOpaTumMocTh MpUPOIHBIX MTPOIIECCOB.

[Tpuniumnel aecTBus TerioBbix MamuH. KIT/I.

Maxkcumanbnoe 3Hauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BaHUSI TEIUIOBBIX ABUrarteneil. TerioBoe
3arpsi3HEHUE OKPY>KAIOIIEH Cpe/ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEDP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUraTeN M, NapoBas TypOuHA,
MOJyYCHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aUUs «TEIUIOBBIX» OTXOMOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTUIN3AINSI OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKH «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpauyuu.

N3meHenue Temneparypsl npu aauadaTuyecKoM paclIMpeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEMIOEMKOCTEN BEILIECTB.



Crioco0bl M3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue annadbaTHOro mpouecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HN3mepenne yaenbHON TEMI0EMKOCTH.

Hccenenosanne nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annadbaTHOro nmpouecca.

M3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYISIPHOTO B3aUMOAECHCTBUS M
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Azpecammnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcarus. Vcmapenwe W KumeHwe. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacellieHHbIE W HEHAChIIEHHbIE TMapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTD
0T 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUSI OT JaBJICHUSA
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u aMmopdHbie Teraa. AHM3OTPOIHUS CBOIMCTB
KpuctaiuioB. [lmaBnenne W Kpuctaius3auus. YJIEJbHAas TEIIOTA IUIABJICHUS.
CyOmmmanwsi.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Momyns FOnra.
[Ipenen ynpyrux aedpopmarui.

TemnmoBoe pacHMpeHHe KUJIKOCTEH U TBEPJIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuMpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PacCIIUPEHUs Tesl (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHEprun B (Pa3oBbIX Mepexoax.

VYpaBHeHue TeroBoro OagaHca.

[ToBepxHocTtHOe HaTsbKeHHE. Kod(phUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBnenus. J[aBneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Hemoncmpauyuu.

TemnnoBoe pacmMpeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JABJICHUU.

W3mepeHne cruiibl TOBEPXHOCTHOTO HATSKEHUS.

OnBITEI C MBUIBHBIMU TNIEHKAMH.

CmaunBaHue.



Kanumnsipabie siBJIEHUSA.

Moaenn HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Hab6mronenue manpix gedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3yueHue 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX MTApPOB.

N3mepenne aOCOMIOTHOM BIIAXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEILEHNH.

N3mepenrie ko3P puiimeHTa noBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro  oOpasma  OT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OneKTpu3aluss Tea U e€ MpOosBICHUSA. ODJEKTpuueckuid 3apsa. [Ba Buaa
ANEKTPUUYECKUX 3apsaaoB. [IpOBOJHUKM, MNHAJIEKTPUKH U  MOJYHPOBOIAHUKH.
DOneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsza.

B3aunmoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kynona.

DIeKTpUUecKoe nojie. Ero geicTBre Ha JIEKTPUYECKUE 3apsiJIbl.

Hanpsok€anocts  snektpuueckoro  mons.  [IpoOubiit  3apsia.  Jlunum
HAIPSHKEHHOCTH 3JEKTPUUECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh MOTEHIMATIOB M
HanpspkeHue. [loTeHuumanbHass >HeEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTennman anexTpocrarnyeckoro mosis. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO TMOojs (KaK OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHUMT CynepnO3ULUN SIEKTPUUECKUX TOJIECH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOM cdepnl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JIMHUN HanpspDKEHHOCTH JTHX MOJIEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apSA0B.

JvsnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Husnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DIeKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coennHEHNE KOHIEHCAaTOpoB. [locmenoBarensHOe cOeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrKeHUE 3apsyKEHHOM YaCTULIBI B OJJHOPOIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOphl, reHepaTop Ban ne I'paada.

Hemoncmpauyuu.

Y CTpONCTBO M MIPUHLININ AEUCTBUS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTdeckoro reueparopa (Ban e ['paada).

[TpOBOJTHUKH B 3JIEKTPUUECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3JeKTPUYECKOTO OIS 3apsSHKEHHOTO KOHIEHCATopa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

Habnronenue npeBpallieHus 3HEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIy4YEHUsl CBETOANOA.

W3ydenue npoTekaHns TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIUAIOB (HampsHKEeHMST) npu
MOCJIEA0BATEIBHOM COEUHEHNH KOHIEHCATOPOB.

Hccenenosanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBus cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKHM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 y4acTKa Lenu.

DneKTpu4ecKoe CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI W IUIOAAU IONEPEYHOrO0 CEUYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEIIECTBA.

[TocnenoBarenpHOE, NapayieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH J[xoymns—JIenma.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BhIIEIsSE€Mas Ha
pe3ucrope.

DOJIC ¥ BHYTpEHHEE COINPOTHUBJIECHHWE HCTOYHMKA TOKa. 3akoH Owma 1
MOJHOW (3aMKHYTOM) JJICKTPUYECKOM Iienmd. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUH.

Hemoncmpauyuu.

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

HccnenoBaHre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsKEHHs I PEe3UCTOpa,
JIaMITbl HAKaJIUBAaHUS U CBETOIUOAA.

3aBUCUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepraa.

HccnenoBaHre 3aBUCUMOCTH CHJIbI TOKA OT CONMPOTHUBJIEHUS TPU NOCTOSHHOM
HaIPSHKEHUHU.

[Ipssimoe nzmepenune DJIC. KopoTkoe 3aMbpIkaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crioco06bI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS U JIAMIIBI
HaKaJIUBaHMS.

YBenuueHue npejena u3MepeHus: aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJICHUSI HCTOUYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd JJIC rajbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH HCTOYHHMKA TOKA
OT CWJIbI TOKA B IIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuunvix cpeoax.

OJIEKTPUYECKAs]  MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHBIICHUS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DOneKTpu4ecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHHKHY. CobcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBOMCTBa p—nh-niepexoa. [lomynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponns. 3akoHbl Papanes s JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENIbHBIM
paspsn. Paznuyneie TMIIBI CaMOCTOSATENBHOTO pa3psana. Monnus. [lnasma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIE
Jamibl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJyIPOBOJHUKOBBIE NPHUOOpHI: AMOL,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHHUSI, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposm3za dapajes.

HckpoBoit paspsa M IpOBOAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomeul, nPAKMuUKym.

Hab6monenue anextponmsa.

W3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTM  CONIPOTHBIICHHMSI — TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKuil NPaKTUKYM.

CriocoObl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHuI] NOrpeIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHW, MCCIEHOBAaHUHW  3aBUCHMOCTEU
¢u3znyecKnx BEIMYMH, NPOBEpPKA MPEAJIOKEHHBIX THUMOTE3 (BBIOOp U3 padorT,
ONMCAHHBIX B  TEMaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
Ja00paTOpHBIE PAOOTHI, TPAKTUKYM).

MexnpeaMeTrHbie CBA3H.

WUzyuyenne kypca ¢usuku yrinyonénHoro ypoBHs B 10 kiacce
OCYILECTBISICTCSA ¢ YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3EM C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
no3HanuA: SIBICHUE, Hay4yHBIH (akT, TUmnoresa, ¢u3nyecKas BeIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHHE, MOJIElb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE PUOOPHI, I POBast J1ab0paTopus.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIuS,
napaboJa, runepbona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABMKCHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIoLEH Cpelbl,
yTHiIM3anuss OHMOOPraHMYECKOTrOo TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUUECKHE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE ATOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIyYEeHHE HaHOMATEPHAJIOB, TEIIOBbIE
CBOMCTBa TBEPJBIX TEN, KUIKOCTEH U Tra30B, )KUAKUE KPUCTAIIIbI, DJIEKTPUUYECKUE
CBOICTBAa METAJLIOB, JCKTPOIUTUYECKAS TUCCOLMALINS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKUHUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), UCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOI, BOAOMET WU APYTUE), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUasioB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTAaTUYECKAs 3alllMTa, 3a3eMJICHUE S3JEKTPONpPHUOOpPOB,
ra3opaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE IPUOOPHI, FAIbBAHUKA.

11 KIIACC

Pa3znen 4. DaekrpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmopneiicTBie TOCTOSIHHBIX MAarHUTOB M NPOBOJHHKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKuMH. [IpuHiun cynepno3unnu
MArHUTHBIX NOJeW. JIMHUY MarHUTHOM MHIYKLWH.

MarsuTHO€e 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pa6ora cuibl Jlopenna.

MarnutHoe nosne B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IPUMEHEHHUE
ITOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TECTEeP-MYyJIbTUMETD,
3IIEKTPOIBUTATENDb SIKOOU, YCKOPUTENIHU 3JIEMEHTAPHBIX YaCTHUII.

Hemoncmpauyuu.

KaptuHa  nuHMA  WMHAYKOMM ~ MArHATHOTO  MOJS  IOJIOCOBOTO M
M0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KaprtrnHa nMHMI MarHMTHOW MHIYKIMU ITOJIS JUIMHHOTO IIPSIMOTO IPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYILIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

Habmronenue ABMKEHUS MyyKa 3JEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT JNEUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccenenoBanre MarHUTHOTO TOJIS ITIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanne NeMCTBUS NOCTOSSHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMrepa.

W3yuyeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHYKLIIMA Ha OCHOBE U3MEPEHUS CUJIbl AMIepa.

Tema 5. Inekmpomazcnumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IlOTOK BekTOpa MarHUTHOM
uHaykun. OJIC wHAyKnMu. 3aKkOoH JieKTpoMarHuTHoW wuHAykuun Oapanes.
Buxpesoe anexrpuueckoe nosne. Toku Pyxo.

O/1C umHayKuMyM B NPOBOJHUKE, JBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TIpasuno Jlenua.

NunyktuBHOCTh. KaTymika WHAYKTMBHOCTM B LENM ITOCTOSIHHOTIO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

OHeprusi MAarHUTHOTO OJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIWOHHAS
I1€4Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ IPU ABUKEHUH B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpauyuu.

Hab6nrogenue siBaeHus 3JIeKTPOMarHUTHOW MHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MAarHATHOTO MOTOKA.



[IpaBwiio Jlenna.

[Tagenne MarauTa B aIIOMUHUEBON (METHON) TpyOe.

SIBeHrEe CAaMOMHTYKIIMH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Ornpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHUH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonnyeckue kosebanusi. Kunematuueckoe ¥ JTUHAMHUYECKOE OIMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoIBo
JTUHAMAYECKOTO OMUCAHUS TaPMOHMUYECKNX KOJIEOAHWUN W3 MX SHEPTeTHYECKOTO W
KMHEMATUY€CKOTO OMTUCAHMSI.

Amvmntyaa U ¢asza kosebanuil. CBs3b aMIUIMTYIbl KOJeOaAHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m uacrtora koneOanuii. [lepumom Mambrx CBOOOTHBIX KOJI€OAHWI
MaTeMaTUYeCKOro MasTHHKA. llepnos CBOOOAHBIX KONIEOAHWA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarouux Koiedanusx. BeiHykneHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOMU.
ABTOKOJICOaHUS.

TexHH4eCcKre yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: METPOHOM, YacChl,
KaueJu, My3bIKaJbHble MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuck K01e0aTeTbHOTO ABUKCHUS.

HalGmronenue He3aBHCHUMOCTH TIEPHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aMILTUTY AbL.

HccnenoBanue 3aTyXaoMUX KOAeO0aHUM 1 3aBUCUMOCTH TIEPUOJIAa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne KkoneOGaHWW Tpy3a Ha MACCUBHOM TMpYXKHUHE C IEJBIO
dbopMHpOBaHUS PEACTABICHUIN 00 MACATBHON MOIEIN IPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs YHEPTUU NPU KOJIeOAHUSAX Ipy3a Ha NPYKUHE.

HccnenoBanue BBIHYXIACHHBIX KOJIEOAHUIA.

Hab6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JBMKEHUS TEJa B X0JI€ KOJICOaHH HA yIIPYTrOM MOABECE.

W3yueHune nBUKEHUSA HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTYXAIONINX KOJIeOaHU.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazcHumHnuple KO1e0AHUA.

KonebatenbHblil KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KosiebaTenpHOM KOHType. Popmyna Tomcona. CBsi3p aMIIUTY[bI
3apsiia KOHJAEHCATOpa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMArHUTHBIC Kosie0aHusl. BeIHyX/1€HHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs.

[lepemenHBIM TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEHCTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsOKEHUS TMpU pas3iaudHoil (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CHHyCOMJAIBHBIN TNIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAJIBHOIO NEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvupiii  Tpanchopmarop. IlpousBonactBo, mepemadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PHUCKHA IpU IPOU3BOACTBE JJEKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: IEKTPUYECKHUN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JMHUHU dJIEKTPOIIepeIay.

Hemoncmpauyuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYDa.

OcuuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJEOAHNH.

Mopeinp 31eKTpOMarHuTHOrO FeHepaTopa.

BoinyxneHHbIe CHHYCOMIaTbHbIE KOTeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOTO
TOKA.

Pesonanc mnpu mociaenoBaTeIbBHOM —COCAMHEHUM PE3UCTOpPA, KAaTyLIKH
VHIYKTUBHOCTH M KOHAECHCATOPA.

VY CTpoiicTBO M IPUHITUT ACUCTBUS TpaHCchopMaTopa.



Mojenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamophuie padomul, PAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBaHue MepeMEHHOTO TOKa 4Yepe3 MOCIeNOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Hal6mronenue 31eKTpoMaraHuTHOTO pe30HAHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMTU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpoOMaZHUMHbLE B0JIHBbL.

MexaHuueckue BOJHBI, YCIOBUSI UX pacnpoctpaHeHusi. Ilonmepeunbie u
POJ0JIbHBIE BOJHBL. llepuos, CKOpOCTh pachpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJIH: OTpPaXEHUE, MpejoMiieHHne, WHTep(epeHius u
U paKims.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIyMoBoe 3arps3HEHNE OKPY>KAIOIIEH CPEIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3TYYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmMHuast opueHTaIms BEKTOPOB B AIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHWUTHBIX  BOJH:  OTPaXKEHUE,  MPeJIOMIICHUE,
noJisipu3alus, HHTepdepeHuus u qudpaxims.

[lIxana 3meKTpOMarHUTHBIX BOJIH. [[pUMeHEeHHE AIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIUTIBI paUOCBSI3M U TeNeBUAeHUA. Pagnomokanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuueckue yCTpPOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPA3BYKOBAsI TUATHOCTHUKA B TEXHUKE M MEIUIIMHE.

Jlemoncmpayuu.

OO0pa3zoBaHuE U paCPOCTPAHEHUE MMONEPEUHBIX U MPOJAO0IBHBIX BOJIH.

Koneo6momeecs Te10 Kak UCTOYHHK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGmronenue otpaxeHus u mpeloMICHUS MEXaHUYECKUX BOJTH.

Hab6monenue natepdepennmu u qudpakiiny MEXaHHIECKUX BOJH.

AKYyCTHUYECKHI1 pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION W
4aCTOTON KOJICOaHMIA.

HccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
npesioMJIeHUE, Noaspu3anus, udpakius, uHTepdepeHIus.

Oo6HapyxeHue HHGPaKPaCHOTO U YIbTPahrOIETOBOIO U3ITyYSHHIA.

Yuenuueckuii sxcnepumenm, nabopamophuie padomul, RPAKMUKYM.



MN3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE paclpOCTPaHEHUE CBETA B OAHOPOAHOU cpene. JIlyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxenue cBeta. 3aKOHbI OoTpaxkeHus cBeTa. IlocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTellb NpenoMiieHHs. [I0CTOSHCTBO YaCTOTHI
CBETA M COOTHOILICHHWE JJIMH BOJIH IPH NEPEXOJEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBeta. ClOXHBINH cocTaB 0Oenoro cpera.
IIBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHbIil yroi MojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie M pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTossHUE M OINTHYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHUs TOHKOM c(epruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIIEHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, mpOWEauIero JUH3Y IIOJA IMPOU3BOJIBHBIM YITIOM K €€ IJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300pakKeHH TOUKM W OTpe3ka NpsSIMOH B
coOMpaloIIMX U pacCeUBAIOLIUX JIMH3aX U UX CUCTEMaX.

OnTuueckue nmpubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOU OTITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTephEpeHIIMOHHOU
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kknaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaknuss cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
INIABHBIX ~MAakKCUMYMOB IIpM  NAJE€HHM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, MPOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanue npeioMIeHUs CBETA.

Ha6mronenue noiHOro BHYTpeHHETO OTpaxkeHus. Moiens CBeTOBOA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IUIOCKOMapalieNbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanre CBOMCTB M300paKeHUH B JIMH3aX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

Hab6mronenue natepdepeninm cera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenne nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PEIIETKH.

Hab6monenue nudpakiinoHHOTO CIIEKTpa.

Hab6mronenue nucnepcun cBera.

Hab6nronenue nonsipusaiiuu CBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUYEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3mepeHue nokazaresis npeoMIeHUs CTeKa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUSL OT BemiecTBa (Ha
IpPUMEPE KUJKUX JTUH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHNs B CHCTEME U3 TUIOCKOTO 3epKayia U JTMH3HI.

[Tomy4yenune n300pakeHNs B CHCTEME U3 IBYX JIFH3.

KoHcTpynpoBaHHe TEIECKONNYECKUX CUCTEM.

Hab6nronenue nudpaxiuuu, tHTEpPEpeHIMH U MOISpU3aLUU CBETA.

M3ydenne noyisipru3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne nHTEpPEPEHITNH JIA3EPHOTO U3ITYICHHS Ha IBYX IIEIISX.

Hab6monenue nucnepcun.

Hab6mroaenue u uccnenoBanue AUGPaKimOHHOTO CIEKTpa.

HN3mepenune IirHbl CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3Iy4YEHHUs CBETOIMOAA TP MOMOIIU IU(PaKITMOHHON
PELIETKY.

Pa3znen 6. OcHOBBI crieIUAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panuipl OPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTel
CIIELIMAIBHON TEOPUH OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBasl.  [IpeobpazoBanus  Jlopenta.
VYcnoue npudUHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHM U COKpALIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIATHBUCTCKON YaCTULIbl. DHEPTHUS
MOKOS.



TexHUYecKHe YCTpOWCTBA M TEXHOJIOTMUECKHE MPOLECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEU 3aPSIKEHHBIX YACTHIL.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHne MMIYJbca W DHEPrUM  PEIATUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHho-601H0801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3JIy4YEHHE (U3IydeHUE aOCOJIOTHO YEPHOTO TENa).
3akoH cMmeneHuss Buna. ['mnore3a [1lnanka o kBaHTax.

@DOTOHBI. DHEPTrUsl U UMITYJIbC (POTOHA.

dororddext. Onbitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina ansa potospdexra. «Kpacuas rpanuna» Gporosddexra.

JlaBnenue cBera (B YACTHOCTH, [aBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyro mnoBepxHocTh). Omnbitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBA yacThl. BosHbl ne bponnsa. /lnuna BonHsl ae bponsa n
pasMepsl 00JacTH JIOKaJIM3allMM JBWXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaIax.

Crneunduka nzmepennii B Mukpomupe. COOTHOILIEHUSI HEOMpeaeIEHHOCTEN
['eitzenOepra.

TexHH4eCcKre YCTPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CHEKTPOMETD,
dboToaeMeHT, (HOTONATYMK, TYHHEIbHBI MHUKpPOCKON, COJIHeUHas Oarapes,
CBETOJIUOL.

Hemoncmpayuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO (poTod(dekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas OaTtapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus pororpdexra.

HccnenoBanne 3aBUCHMOCTH CUIIBI TOKA Y€PE3 CBETOIMO OT HAIIPSHKEHMUS.

Tema 2. Duzuxka amoma.

OneITel O HCCIENOBAHUIO CTpoeHus artoMa. [lmanerapHas moxenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noruomieHrue GOTOHOB MpPU NMEPEXO/E aToMa
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cnektpoB. CrieKTp ypOBHEM 3HEPTHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJICHHOE U3ydeHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPaIbHbIN
aHaiu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHLL.

Onpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

Hab6mronenue nuHegaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHor Punbepra.

Tema 3. @u3uka amomnoz2o a0pa u INEMEeHMAPHBIX YACMUY.

Hyknonnas monens siapa I'eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
yucao sapa. M3oTonsl.

PamnoaktuBHOCTh. Anb(a-pacnaz. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-nu3nydeHue.

3akOH pPaJuOaKTUBHOTO pacnaja. PaauoakTWBHBIE HW30TONBI B IMPUPOJAE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHHUs. BiusHue pagHMOaKTHBHOCTH HA YKUBbBIE
oprauu3msel. EcTecTBeHHbIN (OH n3nyueHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepext macchl siapa.

SAnepusie peakuuu. Jlenenue u cuHTes sAaep. AnepHeie peaktopsl. [Ipobdiemsl
YIPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3d. OKOJOTMYECKHUE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS IJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICHNTOHBI.
[IpencraBnenne o CtangaptHoi Moaenu. KBapk-rimooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaapTHON Mozenu. TE€MHas Marepus U TEMHas
DHEPIusl.

EnunnctBO pu3nyeckoil KapTUHBI MUpA.

TexHuyeckue ycTpoiCTBa U TEXHOJOTHUECKHE MTPOLIECCHI: TO3UMETP, KaMmepa
Bunbcona, saepHbli  peakTop, TEPMOSIACPHBIA peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHAst TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTlOMUHHEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.



Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIsI OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHui. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHS.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. Mctounuk sHeprun CoJiHIA U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAJIbHBIA KIacc —
CBETHUMOCThY». 3BE3/Ibl TJABHOW IIOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3] TJIABHOW NOCJIEA0BATEIBHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3Bororuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxxenue m nBmxenue CoJsiHLIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sapax
raJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonpioro B3peiBa. PeMKTOBOE M3MyUYEHHKE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue navnwoenus.

Hab6mronenust 3B€3qHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH /1JI ONpe/iesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro mnoJiymiapusi U sipKue
3BE3/BI.

HaGmronenuss B Teneckon JlyHbI, IIaHeT, TyMaHHOCTEH U 3BE3NIHBIX
CKOIJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 m3MepeHns (PU3NYeCKnX BETUYUH C MCTOJIH30BAHIEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul] HOTPEMIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHHH, MCCIEHOBAaHUW  3aBUCHMOCTEU
bu3NYeCKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax  «YUEHUYECKHH  SKCIIEpUMEHT,
Ja00paToOpHbIE PAOOTHI, MPAKTUKYM).

O6o01maroee NOBTOPEHUE.



O06001eHne U cucTeMaTu3alus CoAep)aHus pa3fesioB Kypca «MexaHUKay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHOM TEOPUHM OTHOCHUTEIBHOCTH», «KBaHTOBas
¢uznka», «IEMEHTbl aCTPOHOMUHU U aCTPOPUIUKNY.

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMATIbHOM M 3THYECKOU cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOU KapTUHE MHpPA, 3HAUYECHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIONICH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PyHKIUH
(¢uznyeckoil Teopuu, poib (PU3NUECKON Teopuu B (POPMUPOBAHUU IPEACTABICHUN
0 Qu3nyeckoil KapTUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MHUpa B OOILIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTrHbie CBA3H.

N3yyenne kypca (¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBISICTCSA ¢ YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBbIH (akT, rumoresa, ¢u3nyecKas BeIMYMHA, 3aKOH,
Teopus, HAOIIOAEHHE, HKCHEPUMEHT, MOJEJIMPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHU, H3MEPUTENBHBIE TPUOOPHL, IUPpoBas 1adopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIE€CTBO. BEKTOpHI M HMX MPOEKIUU HAa OCHU KOOPJMHAT, CJIOKEHHUE BEKTOPOB.
ITpousBogHble 3nemMeHTapHbIX (GyHkumid. [lpu3Haku 1onoOMs TPEYroJIbHUKOB,
oIpezesieHue IIIOIAaH MIIOCKUX (GUryp u oobEéma Tei.

Buonozcua: >nektpuyeckue SBICHUS B JKUBOW MpPUpOJE, KoyeOaTeabHbIE
JIBW)KECHUS B JKMBOW INPUPOAE, DOKOJOTMYECKHE PHUCKA MNPU IPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKPYXKAOLIEH  Ccpensl,
yJIBTPa3BYKOBasl JIMArHOCTMKA B MEIWLHHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTYypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIMN
aHaJIN3.

TI'eocpagua: marHuTHBIE TIIOMKOCA 3€MJIM, 3aJ€KM MAarHUTHBIX PYA,
dboTochEMKA 3€eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepatop MEPEMEHHOT0 TOKa, MHAYKLMOHHAS Iedb,
JIMHUY 3JIEKTpOIEpeay, dJIEKTPOABUIaTENb, pagap, PaIiuOIPUEMHUK, TEIEBU30D,
anTeHHa, TenegoH, CBY-meub, ynapTpa3ByKoBas JUAarHOCTHKa B TEXHUKE,



HpOGKHHOHHBIﬁ afrapar, BOJIOKOHHAas OITHUKA, COJTHCYHAA 6aTape$[, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHAadA SOHEPIreTUKa U 9KOJIOTUICCKUC aCIICKThI ee pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMS YyuyeOHoro mnpenMera «Dusnka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00yYarouXxcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMA, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIINX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JEATEIILHOCTH B IMPOLECCE pEeaNM3alii OCHOBHBIX HAaNpPaBJICHUN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAAHCKOW  TMO3UIIMM  OOydYaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOIO YJ€Ha POCCUIICKOTr0o 00111eCTBAa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYETOBEUYECKMX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTb B CaMOYINpaBlIieHUH B 00pa3oBaTesbHON
OpraHH3allny;

e YMEHHME B3aHMOJCHCTBOBATH C  COLMAIbHBIMU  HMHCTUTyTaMHU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOU JIESITEILHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e c(opMUPOBaAaHHOCTH POCCUICKOIN IPaXKIAHCKON UJEHTUYHOCTH,
MaTpUOTHU3MA,;

e IIEHHOCTHOE OTHOWIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIEro.

3CTETHYECKOT0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLIEHWE K MHUpPY, BKIKOYAs OCTETHUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3nuuHbiM chepam npodhecCHOHATBLHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3MKOW U TEXHUKOM, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp OyayIiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE
KU3HEHHBbIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO M C€aMOOOpa30BaHUIO B
oOnactu (pU3UKHU Ha MPOTSXKEHUU BCEH KU3HU.

IKOJOTNYE€CKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTb IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIbHOIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHWE M OCYLIECTBICHUE ACHUCTBUN B OKpPYXAIOIIEH cpele Ha
OCHOBE 3HaHUs LIEJIEW YCTOMYMBOTIO PA3BUTHS YEJI0OBEYECTBA;

paclIMpeHne ONbITa AESATEIbHOCTH HKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O ITIO3HAHUA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESATENbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4yeHUs: (PU3MKU OCYIECTBIATH MPOEKTHYIO U HCCIEIOBATENIbCKYIO
NEATEIbBHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue aeicTBUA:

CaMOCTOSITENIbHO ~ (OPMYyJIMpPOBaTh M aKTyaJU3UpoBaTh MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNsITh LEIN ACSATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTM U TMPOTUBOPEUUS B PaccMaTpUBaeMbIX
bu3nYecKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YUETOM aHAIM3a UMEIOIINXCSA
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B J€ATEIIbHOCTb, OIIEHUBAaTh COOTBETCTBUE
PE3yIbTATOB 1IEJISIM, OLIEHUBATh PUCKU MOCJEACTBUI ESITEIIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSX PEATBHOTO,
BUPTYaJILHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaeaoBaTe/LCKHeE JeCTBUA:

BJIa/ICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUYEBBIMU TIOHATHUSMU U METOJIaMHU
(bU3nYECKON HAYKH;



BIAJCTh  HaBBIKAMH  Y4EOHO-HCCJIENOBATEILCKOW M MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOZOB pelieHus 3anad  (U3HIEeCKOTo
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOJOB IMO3HAHUS;

BJIAQJICTh BUAAMH JACSITEILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIMsX, B TOM YHUCJI€ TPU CO3MaHUHM YUEOHBIX MPOEKTOB B 00OJIACTH
bus3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJM3UPOBATh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelIeHus, HaxOguTh apryMeHThl JJiA
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMETPbl U KPUTECPUU
peIIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PEe3yJIbTaThl,
KPUTHYECKH OIEHUBATh UX JTOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYyJIHUPOBATh COOCTBEHHBIE 3aJayd B OOpa30BaTEIbHON
NEATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3UKHY;

JlaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH PUOOPETEHHBIN OIIBIT,
yMETh TEPEHOCUTh 3HAHHWS 10 (U3HKE B MPAKTHYECKYl0 00JacTh
KU3HEICITeILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;
CTaBUTH MPOOIEMBI U 3a7a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HABBIKAMHU MOJy4YeHUs1 WHGOpMAIMU (PU3NUIECKOTO COACPKAHUS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBISTH IOMUCK,
aHalIM3, CUCTEMATHU3AlMI0 U HHTEpPHpeTaluio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOPM TMpPECTaBICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CPEeACTBa MH(DOPMAIMOHHBIX U KOMMYHHUKAllMOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIIoJIeHHeM TpeOOBaHUN ASPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacCHOCTH;

CO3/1aBaTh TEKCTbI (PU3UYECKOTO COAEPKAHMS B Pa3IMYHBIX (hopmartax ¢
y4€TOM Ha3HaueHus UHGOpMAlMM U LEJIEBOM ayJuTOpuH, BbIOMpas
ONTUMAaJIbHYIO (POPMY TPEJICTABIICHUS U BU3yaJIU3al1U.

KoMMmyHMKAaTHBHbIE YHUBepPCcAJIbHbIE YueOHbIe 1eiCTBUA:



OCYHIECTBIISAITh OOILIEHHME Ha Yypokax (U3MKH W BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalluii ¥ CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOKO TOUKY 3PEHHS C MCHOJb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMATb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUYaIbHON pabOThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA II0 €€ JOCTH)KEHHUIO: COCTAaBIATH IUIAH
JNEUCTBUH, pacrpeessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/IaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KaXJOr0 y4YaCTHHKAa KOMaHIbI B
001 pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/yiarartb HOBBIE IPOEKTHI, OLICHUBATH WJAEU C IO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiXx, TMpPOSBIATh  TBOPYECTBO W  BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIe TeliCTBUS
Camoopranusanus:

CaMOCTOSITEJIHO  OCYIIECTBJISATh  IMO3HABATEJbHYIO JICSITEIHHOCTh B
obrmacti (UBUMKA W ACTPOHOMHU, BBHISBISATH MPOOJEMBbI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh TIJIAaH PELIEHUs PACUETHBIX M KAYECTBEHHBIX
3a7a4, MJIaH BBITIOJHEHUS MPAKTUYECKOW PadOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH 1 TIPEATMIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYaIHsIM;

pacmMpsATh paMKH  yd4eOHOTO TIpeAMETa Ha  OCHOBE  JIMYHBIX
MPEATNIOYTCHU N,

JefaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTHpPOBATh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTh 34 PEIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U TPOSBIICHUIO APYIUIMH B 0O0JACTH
(GU3UKH, TMOCTOSHHO TMOBBIIATH CBOM 0Opa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIl:, AMOIUOHAJIbHbIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BIAJCTh HABBIKAMHU TO3HABAaTEIBHOW pedIeKcMu KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHU;

UCIIOJIB30BaTh MPHUEMBI pedieKkcuu il OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APTyMEHTHI JPYIMX IpPU aHAJIU3E PE3YJIbTaTOB
JIESATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APIryMEHTHI JPYTMX IpPU aHAJIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mpomecce NOCTHKEHUS JTHYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI 110
¢uszuke 1S YpPOBHS CpedHero oOmiero o0pa3oBaHus y OOydarommxcs

COBEPILIEHCTBYETCA AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoaaratronmi
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHSA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCA K
HYMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE! MOTHBAILIMM, BKIIIOUAIONICH CTpEMIIEHHE K JOCTUXKEHUIO LN
U ycrexy, ONTUMH3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemaTh KOH(QIUKTHI.

I[MPEJIMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce mpenMeTHbIE pe3yNbTaThl HA YIIIYOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

MOHUMATh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOM M OSTUYECKOM cdepax esaTebHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOI HAy4YHOU KapTHUHE MUPA,
3HAYEHHE OMNUCATEIbHON, CHUCTEMATH3UPYIOUIeH, OOBSICHUTEIHLHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUu B
dbopMHpOBaHUHU MPEACTABICHUHN O (GU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUS NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBIICHWI): WHEpIMaNIbHAs CUCTEMa OTcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepHUalibHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOOJHOE majeHue, alCoMOTHO ympyras jaedopmaius, abCOTOTHO
ynpyroe v abCOMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOT0) Tejla, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OHOPOJHOE IEKTPUYECKOE IOJIE;

paznuyaTh ycioBus (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, MMOHMUMAaTh BCEOOHIMI xapakTep (yHAaMEHTAIbHBIX 3aKOHOB WU
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBACHITH MEXAaHUYECKHUE TIPOIECCHl W  SBJICHHSI,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (DOPMYJIbI KUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUs, TpeoOpa3zoBaHus [amunes uisi CKOPOCTH M TMepeMelleHus,
3akoHbl HplOTOHA, MNpPUHIMO OTHOCHUTENBHOCTH [amunies, 3aKkoH
BCEMHUPHOTI'O TATOTEHUS, 3aKOHBI COXPAHECHUS UMITYJIbCA U MEXAHUYECKOU
SHEPIruM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPruu,
yCJIOBHSI paBHOBECUS TBEPJOro Tejia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIPAXKEHNE 3aKOHOB, YKa3bIBaTh yCJIOBHS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anuses, BTOporo
U TPEThErO 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS MMIyJIbCa H
MEXAHUYECKON DHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIIOJIb3YSI
ocHoBHble moJokeHUsT MKT u 3akoHbl MosekynspHOW (U3MKU U
TepMOJUHAMUKUA (CBA3b JABJEHUS HWJEAIbHOrO Tra3a CO CpelaHeu
KMHETHYECKOW JHEPTUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CpPEIHEW KHUHETHYECKOU
DHEPIruel TEIIOBOTO ABWKEHHS €r0 YacCTHL, CBS3b JIaBJICHUS UICATIbHOTO
raza C KOHUEHTpPAalUHMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MeunneneeBa—KnaneipoHa, MNepBbIM 3aKOH TEPMOAWHAMMKH, 3aKOH



COXpPAaHEHUSl PHEPruU B TEIUIOBBIX Mpolieccax), MPU 3TOM HCMHOJIb30BATh
MaTEeMaTHUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—Kianenpona,

aHAJM3UPOBaTh W OOBSACHATH DJICKTPUUYECKUE SIBJICHHUS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHS W 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MMOTESHIINAJIbHOCTD
ANEKTPOCTATUYECKOTO TOJISI, MPUHLMI CYNEPIO3UIUU IIEKTPUUECKUX
MOJIEH, MPU ATOM YKa3biBasl yCJIOBUsI NMPUMEHMMOCTH 3akoHa Kynona, a
TAK)K€ MPAKTUYECKU BaXKHbIC COOTHOILICHMS: 3aKOHbI OMa i yyacTka
UenyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIeHna,
npasuia Kupxroda, 3akonsr @apanest 1uist 371€KTPOIn3a);

OTMHCHIBaTh (PU3UUECKHE TMPOIECChl W SIBICHUS, HWCIOJIBb3YS BEIUYWHBI:
MepeMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETHUYECKas
DHEPrUs, MEXaHWYeCKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWJIa TSHKECTH, CUJla YIPYroCTH, CUJia TPEHUS, MOIIHOCTb,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEpPrus ynpyroil aedopMalud MPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Teja, padoTa B TEPMOJIWHAMHUKE, BHYTPEHHSS
DHEPrUs WACATBHOTO OJHOATOMHOTO Trasza, paboTa uIeanbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJ waeambHOro TEIIOBOro
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUUECKOTO MOJIs,
HanpsHDKEHHOCTh TMOJIE TOYEYHOTO 3apsfia WIM 3apshKeHHOTO IIapa B
BAKYyyM€ M B JMDJICKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO IOJIs,
pPa3sHOCTh  MOTEHUHAIOB, JJIEKTPOJABWXKYIIas CWiIa, CWila  TOKa,
HaMpssKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJIEHCATOpAa, COINPOTUBJICHHWE ydYacTKa ILEMU C IOCIEI0BATEIbHBIM U
MapajiyieIbHbIM COCAMHEHUEM PE3UCTOPOB, SHEPTHUS HIICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWS  (PU3MYECKHX  SIBJICHMIA:
MEXaHUYECKOE JBM)KCHHE, TEIUIOBOC [JBMIKEHHE YaCTHI[ BEIICCTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE NBWXeHUe, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAlMs, TJIAaBJICHUE U KPUCTAIUIM3ALINS, HAITPABJICHHOCTh
TeIIonepeauu, 3JIEKTPpU3alus TeJl, SKBUIMOTECHIIMATbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKO BEIMUYUHBI OT
JIpyrol ¢  HCHOJB30BAHMEM  TMPSAMBIX  HU3MEPEHUN, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh pPE3yJbTaThl IOJIYYEHHOU
3aBUCUMOCTH (M3UYECKUX BEIMYUH B BHIE TpaduKoB C YIETOM



aOCONIIOTHBIX MOTPEITHOCTEN U3MEPEHHI, JIeaTh BHIBOABI MO pe3yabTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHbIE HM3MEPEHHs (PU3MUECKHX BEIUYMH, HPU STOM
BBIOMPATh ONTUMAJbHBII METOA M3MEPEHUs, OLIEHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIOTE3bl: TUIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTM3UPOBATh
NOJyYeHHbIE pe3yJbTaTbl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOM
TUIIOTE3bI;

coOumoaTh npaBuiia 0€30MacHOTO TpyZa MPH MPOBEICHUN HCCIIeT0BaHUMA
B paMKax yd4eOHOro OKCIEpPUMEHTa, IMpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOW JEATETbHOCTH C HCIOJIb30BAaHHUEM
U3MEPUTENBHBIX YCTPOICTB U J1aOOpaTopHOTo 000pyIOBaHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKoil MOJENbI0: Ha OCHOBAaHUM aHAIM3a yCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOW MOJENH, OTBEYAIOel TpeOoBaHUSM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJIAThl
¢u3nueckux TEeOpHil MPH MCIOJIB30BAaHUM MAaTEeMaTHYECKUX METOJ0B
peleHus 3a1a4, IPOBOJUTh PacuéThl HA OCHOBAaHMU MMEIOUIMXCS JaHHBIX,
aHaAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM MOTYUYCHHBIX PE3yIbTaTOB;

pelaTh KauyeCTBEHHbIE 3ajaud, TpeOyrolue MpPUMEHEHUs 3HAaHUN U3
pa3HbIX pa3nenoB Kypca (GU3MKH, a TAK)KE UHTETPAIMU 3HAHUN U3 JPYTUX
NpPEIMETOB €CTEeCTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY PacCyKJICHUI C ONOPO Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCTOJIb30BAaTh TEOPETHUECKUEe 3HAHUSA i1 OOBSCHEHHS OCHOBHBIX
NPUHIUIOB pabOThl U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH TMPUMEPHl BKIAJa POCCHUUCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPY KAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMHU MPOIECCAMHU, C
MO3UIINI KOJOTUYECKON 0€301acHOCTH, MPEACTABICHUHN O PAllMOHATEHOM
NpPUPOAOIOIB30BaHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHHUN
HAYKM ¥ TEXHOJIOTUH [UIs JalbHEMINero pa3BUTHS YeIOBEYECKOTO
00I11eCTBA;



OPUMEHATh pa3jNyHble crocoObl paboThl ¢ MH(OpMAIEe (PU3NIECKOTO
CONIEp)KaHUs C HCIOJb30BAaHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIHOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOMCKa, MEepepadOTKW U TpeaAbsABICHUA Y4eOHOUW W
HAYYHO-TIONYJISIPHON MHPOpPMALIUK, CTPYKTYPHUPOBAHUS M WHTEPIPETAIIH
uHpOpMaIMKU, TMOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBaTh  MOJIy4YaeMyl0  HMHPOpPMAIMI0O U  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA HH(OopMaIuy;

HPOSIBIISTD OpraHu3alMOHHBIE u MO3HABaTEJIbHbIE YMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B  TpOIEcce
BBITIOJTHEHUSI POCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTate B Tpymme ¢ HUCIHOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUIaHUPOBATh PabOTy TPYNIbI, PAlIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsX, aJ€KBATHO OIICHUBATh BKIJIAJl KaXXIOrO U3
YYaCTHUKOB TPYMIIbI B PELICHHE PacCCMaTPUBAEMO MPOOIEMBI;

IPOSIBIISATS MOTUBAUIO K Oyaymiei mpodeccuoHanbHOM AesITeIbHOCTH O
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HA YIIIYOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y O0YUAIOLIUXCS YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOM, TEXHOJOTUYECKOMH,
COIMAJIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, POib U MECTO
¢u3MKN B COBPEMEHHOW HAy4YyHOW KapTHHE MHpa, pOJib ACTPOHOMUU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKA W  JaJbHEWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOW U TMPOTHOCTHYECKON (YHKIUU (PU3MUEeCcKOil Teopuum —
AIEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuku, ponb (usnuecKor Teopur B (HOPMUPOBAHUU TPEACTABICHUIN O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00ILEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX IPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBUS NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MpOIIECCOB  (SIBICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIeOaHUs, MAaTeMaTUIECKUIl MAasATHUK,
UJCaJbHbIA TMPYKUHHBIA MAsTHUK, TAPMOHHUYECKUE BOJIHBI, WJCaJbHbBIN
KoJieOaTeNbHbIA KOHTYP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJCKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3YSl OCHOBHBIE IIOJOKEHHUS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEUUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3a8KOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKOWW, TnpaBwio  Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUS  CWIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpUH
OTHOCHUTEILHOCTH DUHINITEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3Y I
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHeHHME  OWHINTEHHA 1A
dotordpdekra, mepBelidi UM BTOpoM mocTynatel bopa, mpuHIMI
COOTHOIIEHUST HeomnpenenéHHoctel ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0BOTO M MAacCOBOTO YMCEN UM DHEPTUM B ANIEPHBIX PEAKUUAX, 3aKOH
PaJMOAKTUBHOIO pacnaia);

OMUCHIBATh (PU3UYECKUE TPOLIECCHl U SIBICHHS, WCIOJIb3YsS BEIMYUHBI:
HaIPsHKEHHOCTD JIEKTPUYECKOTO MOJISA, IIOTEHIMAT 3JIEKTPOCTATUYECKOTO
NOJII, Pa3HOCTh MOTEHLUMAIOB, JJIEKTPOJABIKYIIAS CWia, HWHIYKLUSA
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKLIHMH, SHEPrusi MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUM HWMITYJIbC, IIOJHAs SHEprus,
SHEpPrusi TMOKOs CBOOOAHOM 4YaCTHIIBI, PHEPrUsl W HMIYJIbC (POTOHA,
MacCOBO€ YHCJIIO U 3apsll 1Ipa, SHEPTHUSI CBA3M SA1pa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHWs  (U3HYECKUX  SIBJICHHIL:
AJIEKTPOMArHUTHAS UHIYKIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPhEPEHITUS
BOJIH, Judpakuus, [AUCIEpPCHs, TOJHOE BHYTPEHHEE OTpa’KEHUE,
dotosnexkrpuueckuii 3dpdext (poroaddexr), anpda- u Oera-pacmaasi
aqep, raMMa-usiydeHue sjaep, (puanyeckue NPUHIUIBL CIEKTPaTbHOTO
aHanu3a 1 paboThl Ja3epa;

ONpEIENATh HANpABICHUE HHIYKIMH MAarHUTHOTO MOJISI IPOBOJHUKA C
TOKOM, CWJIbl AMriepa u cuiibl JIopeHia;

CTPOUTH N300paXeHHE, CO3/IaBaEMO€ TUIOCKUM 3€PKaJIOM, TOHKOW JIMH3011,
Y PACCUUTHIBATH €r0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I AaHAIM3a © OOBSICHEHHWS  (PU3WYECKUX  MPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX Tel, 3BOJIIOLMU 3BE311 U BeenenHoi;
IPOBOJUTh HCCIIEIOBAHUWE 3aBUCHUMOCTEH (U3MUECKMX BEJIUYHH C
UCIIOJIB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢usznyeckux BEIMYUH B BHIE TIpa@uKoB C Y4ETOM aOCOIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHM, JieJaThb  BBIBOJBI IO  pe3yJbTaTam
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HM3MEPEHUs (PU3MUECKUX BEIUYMH, IPU STOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THUIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, AaHAJIM3UPOBATH
IIOJ[y4YEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpPeNIOKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METOIbI OJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOTO TPyaa MPU MPOBEACHUH UCCIETOBAHUN
B paMKax ydeOHOro OJKCIEpPUMEHTa, IpakTUKymMma U  ydeOHo-
UCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPATOPHOTO 0OOPYIOBAHHS;

pemaTte pacy€THBIE 3aJa4yd C SBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3znyecKkoil MOJENbl0: HAa OCHOBAHMM aHajW3a YCIOBHS BBIOMpPATH
(¢u3znyeckue MOJENH, OTBEYalolMe TpeOOBaHMUSM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  HCMOJB30BAaHUM MaTeMaTHMYECKUX METOJOB pELICHUs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAHUHM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOIYUYEHHBIX
pe3ybTaToB;

pelaTh KauyeCTBEHHbIEC 3a7aud, TPEOYIOIUE NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aesioB Kypca (PU3UKH, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHUKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIE€HUI C ONIOPOI Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH INPUMEPHl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB OKPY KAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBATDH MOCJEICTBUS OBITOBOI U MPOU3BOACTBEHHON
NESTEIIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTUYECKON 0€3011aCHOCTH, MPEACTABICHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAHUM, & TAKKE Pa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMM JUIS JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOTO
00111eCTBA;

OPUMEHATh pa3jNyHble crocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
COJECpXaHUSA C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCIOJb30BATh COBPEMEHHBIE MH()OPMALMOHHBIE
TEXHOJOTHH i1 TIOWMCKa, TepepaboTKM M TpPEeabsSBICHHUS y4eOHOUW W
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMaLMK, TOJYYEHHON U3 pa3IUYHBIX HMCTOYHUKOB, KPUTHUECKU
aHATM3UPOBaTh  IONydyaeMylo  WHPOpPMAIMIO W OLUEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH()OPMALINY;

IPOSIBIISATH OpraHU3aIOHHBIE u MO3HABATEIIbHBIC YMEHHUS
CaMOCTOSAITEIBHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHUM B Ipolecce
BBITOJIHEHUSI IPOEKTHBIX M yUeOHO-HCCIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMIE C HCIOJIHEHHEM pPa3IHYHbIX COIMABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIpEAesiTh AeITeIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsIX, aJ€KBATHO OICHUBATh BKJIAJ KaXXIOrO U3
YYaCTHHUKOB TPYTIIBI B PELICHHE paccMaTpuBaeMon po0IeMbl;

NPOSIBIISITH MOTUBAIMIO K OyayIiel npodeccnoHaabHOM NesITeIbHOCTH O
CHEIHAIBHOCTIM (PU3UKO-TEXHUUECKOTO POdHUIIs.
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1.2 DNEeKTpOMarHuTHast UHAYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Nroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U1 BOJIHbI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJEeKTpOMarHUTHBIE KOJICOaHuUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CATACCKHE 1 SNCKTPOMATHUTIEIE 10 1 https://m.edsoo.ru/RYENOYICS
BOJIHBI
2.4 Orntuka 25 1 https://m.edsoo.ri/OBLJ6N6IR
Nroro no pazaeny 60

Pasznea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcuoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOIHOBON Ayann3m 15 https://m.edso00.ru/S400GCWUJ
4.2 ®usznka aroma 5 https://m.edsoo.ru/ZLJ435GQC
4.3 (Du3HKa ATOMHOTO /1pa 1 EMEHTAPHbIX 5 https://m.edsoo0.ru/Q4WLMHSOT

YACTHIL




Hroro no pazneny 25

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEMEHTHI aCTPOHOMUU U acTPOPHU3UKH 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazaeny 12
Pa3znen 6. PUSHYECKHM TIPAKTUKYM
6.1 ®u3nYecKuil IPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Hroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus u 0000IIeHIE
7.1 HPEAMETHOTO COHeP)KaHHf[ 11 OTbITd 15 https://m.edsoo0.ru/PSCGRX7IW
NEeSTeIbHOCTH, TPUOOPETEHHOTO MPH
n3yueHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PeszepBHOE Bpems 10 https://m.edsoo.ru/E65RYIXLB
OBILEE KOJIMYECTBO YACOB I10 170 4 16
[MPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChI

Ousnka — pyHIaMEeHTaIbHAs
HayKa O IIpUpoAe

https://m.edsoo.ru/4GD12L.71X

Hayunb1ii MeTO TO3HAHUS U
METOJIBI MCCIIEOBAHMS
bU3NYECKUX SBICHUN

https://m.edsoo.ru/47JULOI1Y

DKCIMEPUMEHT U TEOPHS B
MIPOLECCE MO3HAHUS TPUPOJIBI.
HaGmronenue u 3KCriepuMeHT B
dusuke

https://m.edsoo.ru/RV2VFFZL6

Cnioco0OsI u3mMepeHus: PU3NIECKUX
BEJINYHH

https://m.edsoo.ru/BKMS7EYO5

AOCOMIOTHAS M OTHOCHUTEIbHAS
MOTPELIHOCTH U3MEPEHUIN
(bU3HYECKUX BETUYUH

https://m.edso0.ru/K3LQI3CFT

MopemupoBanue B pusuke. Pons u
MecTo (pU3MKHU B POpPMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON
JeATEIbHOCTH JIFOACH

https://m.edsoo.ru/85PJ5SYR4H

Mexannueckoe IBMKEHHUE.
CucremMma oTcuera.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO

https://m.eds00.ru/QUQYCWDZP




neuxkenwus. [Ipsmast u oOpaTHas
3aJa4d MEXaHUKU

Pannyc-BekTop MaTepualbHOU
TOYKH, €r0 IPOEKLIUU Ha OCU
KoopauHar. Tpaekropusl.
[Tepememenune. Cxopocts. Mx
IIPOEKIIMH HA OCH KOOPAWHAT

https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpPHOE ITPAMOIIMHEWHOE
neuxenne. ['padpuyeckoe
ONMCAHNE PABHOMEPHOI'O
HIPSIMOJIMHENHOTO ABM)KEHUS

https://m.edsoo.ru/ZNKXPSMEF

10

ClokeHne nepeMenieHuii 1
ckopocrei. Pemenue 3agau

11

HepaBnomepHoe qBUKEHUE.
MrHoOBEHHasI CKOPOCTb.
Yckopenue. [Ipamonuneitnoe
JBUKEHHE C TOCTOSTHHBIM
YCKOpEHUEM

https://m.edsoo.ru/YKQTQRS20

12

['padpuaeckoe onmcanue
NPSIMOJIMHEHHOTO IBUKCHUS C
MIOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoOonHOe majeHne. Y CKopeHue
CcBOOOIHOTO ITaJIEHNU.
3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS OT BPEMECHH
U uX rpaduKku

https://m.edsoo.ru/UYVYXC8ID

14

JIBukeHue Tena, OpOIIEHHOTO MO/
YTJIOM K TOPU3OHTY

https://m.edsoo.ru/W6B8TSPKM




15

KpuBonunelinoe 1BUKEHHE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrnoBas v IUHEHHAS CKOPOCTb.
Ilepuon u yacrora.
LleHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHUe

https://m.eds00.ru/SGZQQF5H2

16

KoHnTposbHast pabota mo teme
"Kunemaruka"

https://m.edsoo.ru/DP1XR9HJI

17

Iepsbiit 3akon HpioToHa.
HNuepuuanbHbie CUCTEMBI OTCUETA.
[IpuHUKIT OTHOCUTEIBHOCTH
lNanunes. HennepunanbHbie
CUCTEMEI OTCUETa

https://m.edsoo.ru/8FO42H1L2

18

Cuiia. PaBHOIEHCTBYIOIIAS CUTIA.
Bropoi1 3akon Herorona. Macca

https://m.eds00.ru/2QC075VDL

19

Bzaumopericteue Ten. Tpernit
3akoH HeroToHa

https://m.edsoo.ru/NAD4VZADH

20

[TpuHIIUTT CyNEePIO3UITUN CHIL.
Pemenue 3aga4 Ha npUMEHEHUE
3akoHoB HeroToHa

https://m.edsoo0.ru/MQI163A50

21

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBAJIEHTHOCTh
TPaBUTAIMOHHON U MHEPTHOM
Macchbl

https://m.edsoo.ru/AE40LUZYB

22

Cuna Ts)KeCTH M YCKOpEHHUe
CBOOOTHOTO Ta/ICHUS

https://m.edsoo.ru/36LBC4ZQJ

23

JIBm>xeHrne HeOECHBIX TeJ U UX
MCKYCCTBEHHBIX CITyTHHKOB.

https://m.edsoo.ru/F756CAPFB




IIepBas kocMHu4eCKast CKOPOCTb.
3akonbl Kemepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3ISSWO081

25

Cuna tpenus. [Ipupoaa u Busbl
cull TpeHus. JIBuxeHue B
KUJKOCTHU U Ta3e ¢ yUETOM CUJIBI
COIIPOTUBJICHUSA CPEAbL

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenue. 'mapocrarnueckoe
nasienue. Cuiia Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOGCOIIOTHO TBEPAOE TEIO.
ITocTynarenbHOE U BpalaTesbHOE
JIBUKCHHUE TBEPAOIO Tella

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CUJIbI OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cuibl

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, IPUIOKEHHBIX K
TBEepAoMy Temy. LleHnTp Tsokectn
Tena. Y CIoBUsI paBHOBECHS
TBCPAOTO TCJA. BI/IHLI paBHOBCCUA

https://m.edsoo.ru/VFO9EBAR78

30

Pemmenue 3agau

https://m.edso0.ru/Q3QEPZXMR

31

KonrtponsHas pabora o teme
"Tunamuka. CTaTuka TBEpOTO
Tena”

https://m.edsoo.ru/4IHS90LZD

32

Nmnynbc MmaTepuanbHOU TOUYKH,
CUCTCMbI MaTCPHUAJIBHBIX TOYCK.
LlenTp macc cucrembl
MaTepHalIbHBIX TOUeK. Teopema o
ABWIKCHUU LICHTPA MaCC

https://m.edsoo.ru/3PBMZ3HII




33

NmMnynbe cuiibl 1 U3BMEHEHUE
UMITyJIbCa TeJla. 3aKOH COXpaHeHUs
umnyibsca. PeakTuBHOE IBHKEHHE

https://m.edsoo.ru/INJW80O116

34

MoMeHT uMIlyibca MaTepUAIBLHON
touku. IIpencrasienue o
COXpaHEHUU MOMEHTA UMITyJIbCa B
LEHTPAIBHBIX MOJIAX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3amau

https://m.edso0.ru/224025Z6M

36

Pabota cuibl Ha ManoM 1 Ha
KOHEYHOM TICpEMEIICHHN.
['paduaeckoe nmpeacraBieHne
paboThI criTbl. MOIITHOCTH CHITBI

https://m.edsoo.ru/B7IN1YBPIN

37

Kunernueckas sueprus. Teopema
00 M3MEHEHUU KHHETHYECKON
SHEPTrUuU MaTepuaibHON TOUKU

https://m.eds00.ru/NSQCCI1EIM

38

IToTeHumanbHbIE U
HEMOTEHIUATbHBIE CUJIBI.
[TorenumansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbs KocMUYECKast CKOPOCTb.
CBs13b pabOTHl HEMOTEHIIUATBHBIX
CHWJI C U3BMEHEHUEM MEXAHUYECKOU
SHEPIHM CUCTEMBI T€J. 3aKOH
COXpAHEHHU MEXaHUYECKOMN
SHEPIruu

https://m.eds00.ru/66P2WGWS4

40

VYipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nys uaeanbHOM
KUAKOCTH

https://m.eds00.ru/OIC610G5F




41

KontponsHas pabora o teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.eds00.ru/SO90PC322

42

PasBurtue npencrasiaeHui o
npupoze TerioTsl. OCHOBHBIE
nonoxxenusst MKT. luddyzus.
bpoyHoBCcKko€e nBUKEHUE

https://m.eds00.ru/0ZTXY71SW

43

Ctpoenue ra3000pa3HbIX, KUAKUX
Y TBEPIBIX TEN. Xapakrep
IBIDKECHUSA U B3aUMOJECHCTBUA
YaCTHUI] BELIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmuecTBo BemiecTsa.
[TocTostnuas ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

Temnepartypa. TemioBoe
paBHoBecue. [llkana [enscus

https://m.edsoo.ru/SDOFUFGIL

46

Pemenue 3amau

https://m.edsoo.ru/EGRV58D9F

47

NneansHplii ra3. 'a3oBbie 3aKOHEI

https://m.eds00.ru/01M0OXOV4B

48

YpaBHeHue Menzeneena-
Kunaneiipona. Pemenue 3agau

https://m.edsoo.ru/7RAZ800OM4

49

AbGcomoTHas TeMiieparypa. 3aKoH
JanpToHa

https://m.edsoo.ru/27RGL3V1G

50

M3omporieccsl B UcaIbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM
BEIIECTBA

https://m.eds00.ru/UQ9SUVODW

51

I'paduueckoe npeacraBieHue
U30TIPOIIECCOB: U30TEPMa,
M30x0pa, n3odapa

https://m.edsoo.ru/W1HC88PJ4

52

OcHoBHoe ypaBHeHue MKT

https://m.eds00.ru/E65TLSWXG




53

Pemenue 3amau

https://m.edsoo.ru/8U427HIY]J

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpeHE KHHETUYECKON YHEPTUEH
IIOCTYIIATEJIBHOIO TEIJIOBOIO
IBIDKEHUSA €€ JacTUIl

https://m.edsoo.ru/N6ETZ0LDZ

55

O00011eHNEe U CUCTEMATU3ALMS
3gaHui mo teme "Ocuosel MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

KoHnTposbHast pabota mo teme
"OcHoBbl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoauHamMuueckas CUCTEMA.
3ajaHue BHEIIHUX YCIOBHM st
T/ cucremsl. BHemHue u
BHYTPEHHHUE NIapAMETPHI.
[TapameTpsl T/I cuctembl Kak
Cpe/IHHME 3HAYECHUS BEJINYUH,
OIIMCHIBAIOIIMX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

https://m.eds00.ru/4L636L.XVZ

58

HyneBoe Hauano TepMOAMHAMUKHY.

CamMonpou3BoJIbHas peraKcarus
TJI cuctemsl K TEMJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLIRP

59

Mogenbs naeanpbHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH ATOU MOJCIIH

https://m.eds00.ru/FOQVOQKQS8

60

YpaBHeHue Menzeneena-
Knaneiipona u BeipaxkeHue st
BHYTPEHHEHN SHEPIUU

https://m.edsoo.rv/TZJUGWSMZ




61

Beipaxenue 111 BHyTpEeHHEH
JHEPruu OJJHOATOMHOIO
UJCAIBHOTO Ta3a.
KBasucratnueckue u
HECTAaTHYECKUE TIPOLECCHI

https://m.edsoo.ru/L1XUZISC7

62

OnemeHTapHas pabora B
TepMoIMHaMHuKe. Beraucienue
paboTsl o rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenaya kKak crocod
U3MEHEHUS BHYTPEHHEN SHEPruu
TJI cuctemsbl 6€3 COBEpIICHUS
paboThl

https://m.edsoo.ru/BDN5SGEKP7

64

KoHnBeknusi, TeninonpoBoAHOCTb,
U3IIy4eHUE

https://m.eds00.ru/QM4TIETSS8

65

KonndecTBO TEIIIOTHI.
TenmoéMmkocTh Tena. Y aeabHas i
MOJISIpHAs! TEINIOEMKOCTH
BEIlleCTBA. Y AeIbHas TEII0Ta
CropaHusi TOIUIUBA

https://m.edsoo.ru/RQASBF9Q5

66

Pacuér xonuuecTBa TEIIOTHI IPH
TeIioneperaye

https://m.edsoo.ru/B4NQ2B026

67

[TousTHe 00 aguabaTHOM
nponecce. [lepBriil 3aK0H
TEPMOJUHAMUKHU

https://m.eds00.ru/SQXBMXFYN

68

KonudgectBo Temnots! u pabota
KaK MEpbl I3MCHCHUS BHYTPCHHCH
sHepruu T/l cuctembl

https://m.edso0.ru/59W3F1X49




69

Bropoi 3ak0OH TepMOAVMHAMUKH
JUIsL PABHOBECHBIX U
HEPaBHOBECHBIX MPOIECCOB.
HeobpatumocTh mpupoaHbIX
MPOLIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

[IpuHIUITBI JERCTBUS TEIIIOBBIX
maruH. KITJT

https://m.edsoo.ru/Z25PJPKKU

71

Maxkcumansuoe 3HadeHue KI1/1.
Hukn Kapno

https://m.eds00.ru/QATEFSEQOKO

72

Pemmenue 3agau

https://m.eds00.ru/0QIVD6XJT

73

DKOJIOTHYECKHE ACITEKTHI
HCIIOIB30BaHHUSA TEIIOBBIX
nsurareiei. TemioBoe
3arpsi3HEHUE OKPYIKAOIIEH CPeIbI

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenue 3amau

https://m.edsoo0.ru/UYVVITE78

75

O00011eHNEe U CUCTEMATU3ALMS

3HaHui 1o teme "TepMoarnHaMuUKa.

TenmoBbie MaIUHEL"

https://m.edsoo.ru/AGUQLWI1EB

76

KonrtponsHas padora o teme
"Tepmoaunamuka. TemnoBbie
MAaIIuHE"

https://m.edsoo.ru/X4AG7PJVI]

77

[TapoobpazoBanue 1 KOHICHCAITHS.

Hcnapenue u kuneHue. Y nenbHas
TEIJI0Ta MapooOpa3oBaHUs

https://m.eds00.ru/W4505S1GQ

78

HaCBIH_[eHHBIC 1 HCHACBIIIICHHBIC
Mapol. KauecTBeHHast 3aBUCUMOCTD
IIJIOTHOCTH U JaBJICHUA
HACBIIIEHHOTO 1apa OT

https://m.edsoo.ru/SIOXNZKD1




TCMHepaTypr, nX HC3aBUCUMOCTb
0T 00BbEMa HACKIIIIEHHOTO Tapa.
3aBHUCHMOCTh TEMITEPaTyPhI
KUIICHHS OT JIaBJIEHUS B KHIKOCTH

Brnaxxnocts Bo3ayxa. AOCoiroTHAS

79 https://m.eds00.rt/QRONGWOZS
Y OTHOCHUTEJIbHAS BJIAYKHOCTh

80 Pemmenue 3agau https://m.edsoo.ru/PKAPBXZGT
Trépnoe Teno. Kpucramnmueckue

81 1 amopdHbIE Tea. AHU3OTPOIIHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpUCTAJIJIOB
[InaBneHue u KpucTaIM3aLKA.

82 VY enpHas TEII0TA IUIABICHHA. https://m.edsoo. s/ WYHIC81KN
CyOnumarus
Jedopmaruu TBEPIOTO TENA.

83 Pactsbkenne n cxatie. Cpur. https://m.edsoo.ru/96IUIDFRU
Monyns FOmnra. Ipenen ynpyrux
nedopmaruit
TermmoBoe pacIupeHne KUAKOCTEN

84 M TBEPABIX TET AHFE},pMOHHSM https://m.edsoo.ru/1RI740Q0N
TEIUIOBBIX KOJeOaHU 4acTHI]
BEILIECTBA

85 Hpeobpasosanue suepri B https://m.eds0o.rt/UUJQYTXYF
(ha3oBBIX TIEpexoaax

86 YpaBHEHHE TEIIOBOTO OanaHca https://m.eds00.ru/SCVIKKTMW

87 Pemenue 3amau https://m.edsoo.ru/2L7THENBQ?2
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspueie sisnenus. Jlapnenue https://m.edsoo.rw/Z9FYINI4U

M0J1 UCKPUBJIEHHON MOBEPXHOCTHIO




xuakocrtu. @opmyia Jlamnaca

89

O000111eHNE U CUCTEMATU3ALMS
3HaHUU 110 TeMe "ArperaTHble
cocTosiHUS BellecTBa. @a30BbIe
nepexonpl”

https://m.eds00.ru/V3TS29GT9

90

KoHnTposbHast pabota mo Teme
"ArperaTHbl€ COCTOSTHUS
BenlecTBa. PazoBble NEPEXObI"

https://m.edsoo.ru/BTE57DDIP

91

DJIeKTpu3anus Tel U e€
MPOSIBJICHUS. DJICKTPUUECKUI
3apsn. JIBa Bua 3JIEKTPUUECKHUX
3apsiaoB. [IpoBoaHMKH,
I[I/IE)JIGKTpI/IKI/I 158 HOJIprOBOl[HI/IKI/I

https://m.edsoo.ru/ESVIQRBVX

92

DJIeMEHTapHbIN IEKTPUUYECKUN
3apsi. 3aKOH COXpaHECHUS
IIEKTPUUYECKOTO 3apsiia

https://m.eds00.ru/QJTV6HK70Q

93

BzaumoperictBue 3apsaos.
Toueunsie 3apsapl. 3akoH Kynona

https://m.edsoo.ru/HMS8AKQY47

94

Pemenue 3amau

https://m.edsoo.ru/XCFAV8SHK

95

DnekTpuyeckoe note. Ero
JIEUCTBUE HA DJICKTPUUYECKHUE
3apsiibl

https://m.edsoo.ru/EF3CUR72W

96

Hanpss>k€HHOCTB IEKTPUYECKOTO
nostst. [IpoOubIii 3apsn. Jlnaum
HANPSHKEHHOCTH AJIEKTPUYECKOTO
noJisi. OMHOPOHOE AIIEKTPUUECKOE
nosue

https://m.edso0.ru/9KBCOFP9X

97

IToTeHIIMaTBLHOCTD

https://m.edsoo.ru/QJ4HEF4TR




3JIEKTPOCTATHYECKOTO TOJISI.
Pa3HocTh OTEHIINAIOB U
HaIpsHKEHNE

98

[lorennmaneHas 3HEPrUs 3apsaaa B
3JIEKTPOCTATUYECKOM II0JIE.
[Torennman 3neKTpoOCTaTUIECKOTO
101

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaNPSKEHHOCTH TOJIS U
Pa3HOCTH IOTEHIUAJIOB IS
3JIEKTPOCTATUYECKOTO T10JIS

https://m.edsoo.ru/3WNQFLP9Y

100

[IpuHIMTO cyneprno3uLnu
BJIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/ WS1GYR413

101

Pemmenue 3agau

https://m.eds00.ru/2630Y 5063

102

[Tone Toueunoro 3apsaa. [lone
PaBHOMEPHO 3apsKEHHOU cephr

https://m.eds00.ru/BGX3JCTAQ

103

[Tosie paBHOMEPHO 3apsHKEHHOTO
o o0sEMy miapa. [lose
PaBHOMEPHO 3apsKEHHOM
OECKOHEYHOM MIIOCKOCTH

https://m.edsoo.ru/L4L.5W448T

104

[IpoBOgHUKY B
INEKTPOCTATUYECKOM II0JI€.
VYcioBue paBHOBECHS 3apsiioB

https://m.eds00.ru/6GVP71B38

105

JIMBDIEKTPUKHY U ITOJTYIIPOBOJHUKHI
B DJIEKTPOCTATHYECKOM I10J1€

https://m.eds00.ru/3G6DWKG21

106

Kongencarop. DnekTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTb
IUIOCKOTO KOHJIEHCATOPa

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE COeqUHEHNE

https://m.eds00.ru/60WN2ZDHS8




KOHJICHCATOPOB

ITocnemoBarenbHOE COEAUHEHNE

108 https://m.edsoo.ru/OZ9EPI4LY
KOH/ICHCAaTOPOB
OHe 3a €HHOI'O

109 HEPTHL 3apDKEHHOT https://m.edsoo.ru/SW376XS21
KOHJIEHCATOpa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY

eHue 3a €HHOU Jac

111 JBIDKCHHE 3aPKCHHOR HaCTHILbI B https://m.edsoo.ru/9PGVSYIWG
OJTHOPOJTHOM DJICKTPHUECKOM T10JIe

112 Pemenue 3agag https://m.edsoo.ru/UXI1USMXW
O000111eHNE U CUCTEMATU3ALMS

113 3HaHUM 10 TeMe "DIEeKTpUIecKoe https://m.edsoo.ru/QCIRPYCGA
mose"
KonTtponsHas padora 1mo teme

114 " P P " https://m.edsoo.rt/WRQGZBREF7

DJIEKTPUYECKOE T0JIe

Cuna Toka. IToCTOSHHBIN TOK.
Yceno CYILIECTBOBA

115 JTOBIT CYIIECTBOBATHA https://m.edsoo.ru/LSLE4KUVS5
MOCTOSTHHOTO JIEKTPUYECKOTO
TOKa
Hcto KH Toka. HanpskeHnue

116 TOTHIH T fpseHHe 1 https://m.edsoo.ru/RUFC4YTDO
2J1C
3axoH OMa 1J1s y4acTKa LECIH.

117 Ry H https://m.eds00.ru/64VZXZ2GP

3HGKTpI/I‘{eCKOG COIMMPOTUBJICHUC

118

3aBUCHMOCTD COTIPOTHBIICHUS
OJIHOPOJTHOT'O TTPOBOJIHUKA OT €T0
JUTMHBI U TIIOTIAIN TTOTIEPEYHOTO
CeUeHUs

https://m.edsoo.ru/KE2FEN35X

119

VY ienbHO€E CONPOTUBIICHUE
BellecTBa. Pemnenue 3agaq

https://m.edsoo.ru/Y4ZTZRZAI




ITocnemoBarensHOE,

120 napasuleibHOEe, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHEHHE TIPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anexkTpudeckux uenei. Ilpasuna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemmenue 3agau https://m.edsoo.ru/LXRB618PO

123 Pabora snekTpHteckoro Toka. https://m.edsoo.ru/PLTTBZGPC
3akoH [[xoyns —Jlenna

124 Pemenue 3anau https://m.edsoo.ru/R6JHOGRY 6
MOITHOCTB JIEKTPUUECKOTO TOKA.

125 TemnoBass MOITHOCTH, BhIACIsICMAs https://m.edsoo.ru/CONEPSIIH
Ha PE3UCTOpE

126 Pemenue 3amau https://m.edsoo0.ru/90KODG7HY

127 R https://m.edsoo.rt/MGCEWIVUL
CONPOTHUBIIEHUE UCTOYHUKA TOKA

128 3akon OMa“'Hnﬂ HOTHOH . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOM) AIEKTPUIECKON TIETTH

129 Pemenue 3amau https://m.edsoo.ru/XDAVLS3JL

130 MoImHOCTh UCTOYHHUKA TOKA https://m.edsoo.ru/OWH20Q5JOS

131 Kopotkoe 3aMbikanue https://m.edsoo.rut/9WFHKYNVF

132 KoHnaeHcaTop B 1enu mocTOSTHHOTO
TOKa

133 Pemmenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemenue 3agau no reme

134 "TIoCTOSIHHBIN NEKTPUYECKUI https://m.edso0.ru/5175121DC

TOK




135

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

https://m.edso0.ru/DX6SFSQS5I

136

Pewenue 3anau o reme
"TIoCTOSIHHBIN NEKTPUYECKUI

TOK

https://m.edso0.ru/K835E5INT

137

O00011eHNEe U CUCTEMATU3ALMS
3HaHu# 1Mo teme "I1oCTOsIHHBIHI
INEKTPUUYECKUI TOK"

https://m.edsoo.ru/ WXUI1RUC5

138

KoHnTposbHast pabota mo Teme
"ITocTOSIHHBIN NEKTPUUECKUI

TOK

https://m.edsoo.ru/7S4PGOQHP

139

DnexTpuyueckas MpoBOAUMOCTh
Pa3IUYHbBIX BEILECTB.
DJIEKTPUYECKUI TOK B METaslIax.
CBepXIpoBOAMMOCTD

https://m.edsoo.ru/DV219CC72

140

DNEKTPUUECKUN TOK B pacTBOpPax U

pacIiaBax 3JeKTPOIUTOB. 3aKOHBI
®dapajes 1S AIEKTPoIn3a

https://m.eds00.ru/36LOOKOEE

141

DNEeKTpUYECKUN TOK B ra3ax.
[Inazma

https://m.edsoo.ru/MEDWMLCJ6

142

DJIEKTPUYECKUHN TOK B BaKyyMe.
Bakyymnbie npubopbl

https://m.edsoo.ru/HNIAJ5B73

143

DJIEKTPUUYECKUI TOK B
MOy IPOBOTHUKAX

https://m.edsoo.ru/5S6KAVIECB

144

[TomynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLROTDAX

145

DuU3nYECKU MPAKTUKYM MO TEME
"M3MepeHne cuibl TOKa U

https://m.edsoo0.ru/Y15A50SQV




HATPSDKEHUS B SN MTOCTOSTHHOTO
TOKA MpY MOMOIIH aHAJOTOBBIX U
UG POBBIX U3MEPUTEIBHBIX
npuoopoB" win "3HAKOMCTBO C
1 poBoii 1aboparopueit mo
¢usuke. [Ipumepsl n3MepeHUst
bU3NYECKUX BETUYUH MPU
MOMOIIM KOMITBIOTEPHBIX
TATYUKOB"

146

DuU3NYECKU MPAKTUKYM MO TEME
"H3y4yeHne HepaBHOMEPHOIO
JBUKEHUS C LIETIbIO ONPEACICHUS
MI'HOBEHHOH cKkopocTH"

https://m.eds0o0.ru/CN3FHCY 83

147

DuU3NYECKU MPAKTUKYM MO TEME
"H3mepenune yCKOpeHus Ipu
IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH>KEHHH 110
HAKJIOHHOM MJIOCKOCTU" WIIH

"UccnenoBanue 3aBUCUMOCTH My TH

OT BpeMeHH Npu
PaBHOYCKOPEHHOM JIBMKEHUN"

https://m.eds00.ru/70Y40Y 610

148

Du3nYeCKU IPAKTUKYM I10 TEME
"N3MepeHune yCKOpeHHUs
CBOOOAHOTO MaJACHUS" WIIN
"N3y4yeHue IBMKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ2

149

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY>KHOCTH C IIOCTOSIHHOH 110

https://m.edsoo.ru/DY 1D4C16J




MOJyJIIO CKOPOCThIO" Min
"HccneqoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHUYECKOTo
MasiTHUKA OT €ro mapaMeTpoB"

150

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3mMepeHne paBHOAEHCTBYIOLIEH
CHJIBI IIPU JBMKEHUH OpycKa I1o
HaKJIOHHOH INTOCKOCTH'" WJIN
"I[IpoBepka runoTe3sl 0
HE3aBHCHMOCTH BPEMEHU
JBIDKEHUS OpycKa 10 HAKJIOHHOH
IUIOCKOCTH Ha 33JJaHHOE
paccrosiHue OT ero Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

DuU3NYECKU MPAKTUKYM MO TEME
"UccneqoBanue 3aBUCUMOCTH CHII
YIOPYTrOCTH, BO3HUKAIOIINX B
Npy>KUHE U PE3SHHOBOM 00pasIie,
oT ux aepopmanuu" win
"N3yueHue NBUKEHUS CUCTEMBbI
TeJ, CBA3aHHBIX HUTHIO,
MePEKUHYTOH uepe3 NErkuii 610K"

https://m.edsoo.ru/UL391C4QD

152

Du3nYeCKU IPAKTUKYM I10 TEME
"U3zmepenue kodpdurmenta
TPEHHUSI 110 BEJIMYMUHE YTIIOBOTO
Kod(durmeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHs OpycKa 110 HAKIIOHHOM
IUIOCKOCTH C IIEPEMEHHBIM
KOA(PUITMEHTOM TPEHUS" WIH

https://m.eds00.ru/78PFNYOAZ




"N3yueHue NBUKEHUS Tpy3a Ha
BaJly C TpeHUEM"

153

Du3n4eCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBuit
paBHOBeCHs TBEPIOIO Tea,
MMEIOIIIETO OCh BpalleHus" win
"KoHcTpynpoBaHre KPOHIITEITHOB
Y pacy€T CUi ynpyroctu' uiun
"N3y4yeHue ycTOH4YuBOCTH
TBEPJIOTO TENA, UMEIOIIETO
MJI0IAIb OTIOPHI"

https://m.edsoo.ru/MIOQT27R6

154

DuU3NYECKU MPAKTUKYM MO TEME
"M3Mepenune uMiryJibca Tela 1o
TOPMO3HOMY MyTH" WUJTH
"M3MepeHue CUibl TSITH, CKOPOCTH
MOJIEIIN SIIEKTPOMOOHIIS U
MOIITHOCTH CHJIBI TSATH'" WITH
"CpaBHeHHE U3MEHEHUS UMITyJIbCa
T€Ja ¢ UMITYJIbCOM CHJIBI" WiIn
"HccnenoBanue coxpaHEeHUS
UMITYJIbCA MPU YIIPYTOM
B3aMMOJICUCTBUN" WIIH
"N3MepeHne KUHETUYECKOM
SHEPrUU Tella 0 TOPMO3HOMY
nyTa"

https://m.edsoo.ru/FZ0CNRGTA

155

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHue u30TepMUYECKOrO
nporecca (PeKOMEHI0BaHO
UCTIOJIb30BaHue ITUPPOBOI

https://m.edso0.ru/T66K4CKZG




nabopatopun)" wiu "N3ydyenue
M30XOPHOTO Mpolecca” uiu
"N3yuenue nzobapHoro nporecca”
unu "[IpoBepka ypaBHEHHUS
cocTosAHMs"

156

Du3nYeCKU IPAKTUKYM I10 TEME
"U3mepenne ynenbHO
TEINIOEMKOCTH" I
"HccnenoBanue nporecca
OCTBIBAaHHUS BelllecTBa" WIN
"UccnenoBanue aanadaTHOTO
npouecca" wiu "M3ydenne
B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMO/JICUCTBHUS U TEMIIEPATYPhI
KHUIICHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCTIapEHUs KUIKOCTEN" Uin
"H3MepeHne yenbHON TEMI0ThI
raByieHus apaa’ win "M3ydyenue
CBOWCTB HACHIIIEHHBIX APOB'" WU
"U3mepenune abCcomoTHON
BJIQYKHOCTH BO3/yXa U OLICHKA
Macchl IapoB B IOMeELEHUN" .
N3mepenue kodddurmenra
MOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/0ZA5PMDO07

158

DuU3NYECKU MPAKTUKYM MO TEME
"HaOumoieHue peBparieHust

https://m.edsoo.ru/SBPTN1YZU




SHEPTUU 3aPSHKEHHOTO
KOH/ICHCATOpa B YHEPTHUIO
W3JIyYEHHS CBETOIMO A" WIn
"N3y4yeHue npoTekaHus TOKa B
LIETH, CoJIepxKalel KoHaeHcaTop"
iy "Pacnpenenenue pasHoOCTH
NOTEHLUAJIOB (HaNPsKEHUs ) IPU
MOCJIEI0BATEILHOM COECIUHEHUH
KOH/IEHCAaTOpOB"

159

DuU3NYECKU MPAKTUKYM MO TEME
"HccnenoBanue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" WiN
"N3mepeHue yaenbHOro
COIPOTHBIIEHUS] IPOBOJAHUKOB"
nnu "UccienoBanue 3aBUCUMOCTH
CHWJIBI TOKA OT HANPSKEHUS [Tt
JIaMITbl HAKAJIUBaHUS"

https://m.edsoo.ru/UAIS3VVKE

160

Du3nYeCKU IPAKTUKYM I10 TEME
"Habumronenue anekrponusa’ win
"U3mepenue 3apsana
OJTHOBAJICHTHOI'O MOHA" WU
"HccneqoBaHue 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA
oT Temreparypsl" uwiu "CHsiTue
BOJIT-aMIIEPHON XapaKTEPUCTUKU
aronaa"

https://m.edso0.ru/72JJ3YC6L

161

PeseprubIil ypok. O6001IeHNe 1
CUCTeMaTH3alysl 3HaHUi 10 TeMe
"Kunemaruka"

https://m.eds00.ru/LQO9I3IMS5SQ




162

PesepBHslit ypok. O6o01eHre 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Ilmaamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHslil ypok. O6o0IeHne 1
cucremMaru3anus 3HAHUHU 110 TEME
"CraTtuka TBEpa0ro Tena"

https://m.edsoo.ru/ XVUMKRX6N

164

PeseprubIil ypok. O6001mIeHNEe 1
cucremMaru3anus 3HAHUHU 110 TEME

"3aKOHBI COXpaHEHUS B MEXaHUKE"

https://m.eds00.ru/C37WXULT?2

165

PeseprubIit ypok. O6001IeH e 1
cucTeMaru3anus 3HaHUH 10 TeMe
"OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

Peseprubiil ypok. O6001eHne 1
CHCTEMAaTU3alMs 3HAHUH 10 TEME
"Tepmoaunamuka. TernnoBbie
MalInHb"

https://m.edsoo.ru/IZZC67VF1

167

PeseprubIil ypok. O6001eHne
CUCTeMaTH3allusl 3HaHU 110 TeMe
"ArperaTHbl€ COCTOSTHUS
BeniecTBa. PazoBble NEPEXObI"

https://m.edsoo.ru/1YSH3LOLN

168

PeseprubIil ypok. O6001meHne n
cUCTeMaTH3alysl 3HaHU 110 TeMe
"OnekTpuueckoe nosie"

https://m.edsoo.ru/URWBS5CULE

169

PesepBHslil ypok. O6o0IeHNe 1
CUCTCMaTHU3alusa 3HAHUHU 110 TEME
"ITocTOSIHHBIN ANEKTPUUECKUN

TOK

https://m.edso0.ru/4ANCOULLOV




170

PesepBHslit ypok. O6o01eHre 1
cUCTeMaTH3alusl 3HaHUi 110 TeMe
"Toku B pa3In4HbIX cpeaax"

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KoanuyecTBo yacos

Ne Jara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontponbnbie IlpakTHyeckue
n/n Bcero U3y4YeHHsi 00pa3oBaTesIbHbIE PECYPChI
padoTsI padoThI

BzanmoseiicTBre MTOCTOSHHBIX
MarHMTOB U POBOJIHUKOB C

1 POBOA 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarauTHoe IoJe.
['unote3a Ammepa
BekTop MarHuTHOM MHIYKIIHUH.
II cynepIios

2 PHHIHI CyTT pHv 1 1 https://m.edsoo.ru/OYNNES57SO
MarHUTHBIX moneit. JIuauu
MarHUTHON HHITyKIIUU
MarauTHoe 110jIe TPOBOJHHUKA C

3 POBOL 1 https://m.edsoo.ru/FI0ASACBX
ToKOM. OnbIT DpcTena
Cuma Amrepa, e€ HarmpaBJICHHE

4 118 AMIICPa, €€ HANpaBIIetie 1 https://m.edsoo.ru/1JEDFSHEN
MOJIYJTb

5 Pemenue 3amau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Amrmepa.

6 DNEeKTPOU3MEPUTEILHBIE 1 https://m.edsoo.ru/SA2ACKSRB
pUOOPHI
Cuna JlopeHia, e€ HanpaBlIeHUE

0 . E€HHE

7 1 MOAY I {[BH}K i 1 https://m.eds0o.ru/6MB8YZ8TN
3apsOKCHHOW YaCTHITHI B
OJTHOPOJTHOM MarHMTHOM IT10JI€
Pemntenue 3agau 1 https://m.edsoo.ru/FWURORSOE
Pa6ora cunsl Jlopenua 1 https://m.edsoo.ru/MTHD23745

10 Pemenue 3amau 1 https://m.edsoo.ru/GHS8JAPHBQ




11

MarsauTtHoe II0JI€ B BEILIECTBE.
deppoMarHeTuku, napa- u
TUaMarHeTUKH

https://m.edsoo.ru/W7HGQBK70

OCHOBHEBIE CBOWCTBA

12 ¢deppomarneTkos. [Ipumenenne https://m.edso00.ru/960J4E47D
(beppoMarHeTUKOB
Pemenne 3amad mo teme

13 " 8 " https://m.edso00.ru/Q8JGTYNHT

MaruuTtHoe noJe

P

14 " CHICHHE 3ajad HOHTeMe https://m.edsoo.ru/MPCUALFIM

MarsuTHoOe T0JIe

SIBiIeHUE IEKTPOMArHUTHON

15 nHaykuuu. [IoTok BekTopa https://m.edsoo.ru/V7BSKAU89
MAarHUTHON UHIYKIIMH

16 OC unaykuuu https://m.edsoo.ru/8STLELGTIZ
3 o

17 AKOH SJICKTPOMATHHITHOM https://m.edsoo.ru/7JEOPOGAR3
unnykuuu dapanes
B .

18 HXPEBOE STICKTPHACCROC ToJIe https://m.edsoo.ru/IONVHOINK
Toxu dyko
OJIC MHAYKIMYU B IBUKYIIMXCS

19 https://m.edsoo.ru/X00I3RAAI
MIPOBOJIHUKAX

20 Pemrenue 3agau https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karyiika

22 WHIYKTUBHOCTH B L[ETIH https://m.edsoo.ru/37WBAJCTF
MOCTOSTHHOTO TOKa
SIBiIeHne camo kuuu. DJ1C

23 BIICHHE CAMOMHAYKIMH. I/1 https://m.edsoo.ru/99CECGMBH
CaMOWHIYKIIUU

24 DHeprusi MarHUTHOTO MOJIst https://m.edsoo.ru/PS4XRHOGS




KaTYILIKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

25

Pemenue 3amau

https://m.edsoo.;u/MAWTHI1ZS0

26

O0001IeHrE U CHUCTEMAaTU3ALIHS
3HAHUH II0 TeME
"OnexrpoauHamMuka"

https://m.edsoo.ru/WZCM1SBLO

27

KonrponsHas pabora o Teme
"OnexrpoauHamMuka"

https://m.eds00.ru/N9QLKI45Y

28

KomnebarensHas cucrema.
CBo0OOHBIE KOJIEOAHUS.
I"apmonnueckue konedaHus

https://m.edso0.ru/R7TD8WGSTQ

29

Kunematuueckoe u
IUHAMHAYECKOE OIMUCAHUE
KOJIe0aTeIbHbIX IBUXKECHUN

https://m.edsoo0.ru/G1UGM9AS5P

30

DHEPreTUYeCcKoe ONMMCAHME.
BriBox quHaMu4eckoro
OMHCaHUs TAPMOHUYECKHUX
KoyieOaHuii U3 ux
SHEPTreTUYECKOro U
KHMHEMAaTHUYCCKOT'O OITMCAaHUA

https://m.edsoo.ru/3A83V2VLE

31

Awmruutyaa u ¢aza koaebaHuit

https://m.edsoo.ru/IRUHIPMT]1

32

[Tepron u yacToTa KOICOAHMIA.
[Tepron Manbix cBOOOTHBIX
Koje0aHui MaTeMaTU4ecKOTo
MmasiTHHKA. [Teprosr cBOOOHBIX
KoJieOaHUH IPYKUHHOTO
MasiTHHKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromue KoneOaHusl.

https://m.edsoo.ru/TGTITWAUOQ




BrinyxeHHble KoeOaHusl.
Pe3onanc

34

ABTOKOJICOaHUS

https://m.edsoo.ru/BW1KOUGVP

35

Pemrenue 3agau

https://m.edsoo.ru/XPWCJI9CPJ

36

VYpoxk-koH(pepeHuus
"MexaHnuecKue KojaeOaHus B
My3bIKaJIbHBIX HHCTpYMEHTax"

https://m.edsoo.ru/DAYGBRUY]J

37

O0001IeHrE U CHUCTEMAaTU3aLIH
3HAHUH 110 TeMe "MexaHudecKue
Kxonebanus"

https://m.edsoo.ru/SVIMHCHI10

38

DNeKTpOMarHuTHBIC KOJICOaHUsI.
KonebaTenbHbIl KOHTYD

https://m.edsoo.ru/H5SB2WSAPN

39

®opmyna Tomcona. CBs3b
aMIUIATYAbI 3apsia
KOHJIEHCATOpa C aMITUTYI0M1
CHJIBI TOKA B K0J1e0aTeILHOM
KOHTYpEe

https://m.edsoo.ru/RHGLVVKQS5

40

3aKOH COXpaHEHUs SHEPTUH B
AAEAIHLHOM KOIe0aTeIbHOM
KOHTYpE

https://m.edso0o.ru/MMO1P2WQN

41

3aTyxarolye NEKTPOMarHuTHbIE
KosiebaHus. BeIHyKIeHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

https://m.edsoo.ru/4VHII3 UMW

42

[Tepemennsiii Tok. Pesuctop u
KOH/JIEHCATOP B LIENHU
MEPEMEHHOT0 TOKa

https://m.eds00.ru/OG6JQHTOD

43

KaTYH_IKa WHAYKTHBHOCTHU B LCIIN
MNEPEMEHHOI'O TOKa

https://m.edsoo.ru/6P4EK01H7




3axoH OMa 11 AJIEeKTpUIECKON

44 https://m.edsoo.ru/P1FZDISQV
LIEeTIH TTIEPEMEHHOTO TOKa
MOIHOCT IEPEMEHHOT0 TOKA.
45 AMIUTHTYZHOE 1 ACHCTBYIOMCe https://m.edsoo.ru/6P4CXH152
3HAYE€HHUE CUJIbI TOKA U
HATPSDKEHUS
46 Pe3oHaHC B ayekTpUUecKOil enu https://m.edsoo.ru/AYQWXESRA
47 Pemrenue 3agau https://m.edsoo.ru/0OCVLSMIOS
W neansHbIH TpaHCchOpPMATOP.
48 Hpomssozctso, nepenatia i - https://m.edsoo.ru/F142U7UQR
MOTpeOIeHNE NIEKTPUIESCKON
SHEPTUHU
DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
49 Kynberypa ucnonszoBanus https://m.edsoo.ru/UYDMIDXZW
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
JKU3HU
50 Pemrenue 3agau https://m.edsoo.ru/IR54QM6EF2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U cHCTeMaTH3alus
52 3HAaHUH MO TeME https://m.edsoo.ru/I6YYY79EQ
"DneKTpoMarHuTHBIE KoeOaHus"
MexaHn4eCcKre BOJIHBI.
53 XapaKTEepUCTUKA MEXAHUYECKHUX https://m.edsoo.ru/OP6YANBXC
BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edso00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Nudpa3Byk 1 ynpTpa3ByK. https://m.edsoo.ru/24XDNL1P1




[ITymoBoe 3arpsi3HeHue
OKpY>Karollei cpeapbl

57

Pemenue 3amau

https://m.edsoo.ru/SWQOQHEYAJ

58

DEeKTPOMarHUTHHIE BOJHBI.
W3nyuenune 31eKTpOMarHUTHBIX
BOJIH

https://m.edsoo.rt/EHMGUTOBG

59

3H€pFHﬁ3ﬂ€KTp0MaFHHTHHX
BoJid. CBolicTBa
3JICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[ITxana >1€eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHne 37EeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

[TpuHIMIIBI paTUOCBSI3U U
TGHCBHHQHHﬂ.PaﬂHOHOKaHHH.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpYKaroIEe cpeapbl

https://m.edsoo.ru/7JKCCHOBNS5

62

KontponbHas padoTa mo teme
"Konebanus u BOTHBI"

https://m.edsoo.ru/NJT16HVEI

63

CaeT. 3aKOH NPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

https://m.edsoo.ru/KSRDTMZWV

64

Pemenue 3agau Ha npuMeHEHUE
3aKOHA NPSIMOJIMHEWHOTO
pacnpoCTpaHEHUs CBETA

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue cBera. [Lmockoe
3epkano. Cdepuueckoe 3epKaio

https://m.edso00.ru/TIX9ZBOSG

66

[Ipenomnenue cBera.
AOCOIIOTHBIN 1 OTHOCUTEJIHLHBIN
MOKa3aTeNb MPETOMIICHHS.

https://m.edsoo.ru/LNCHI3MOR




[TonHOE BHYTpEHHEE OTPaXKECHUE.
[IpenenbHbINA yroJ MoJIHOTO
BHYTPEHHET0 OTPAKEHUS

Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXKEHUS U https://m.edso0.ru/C4D3UDGG4
MPEJIOMJICHUS CBETA
Xon nydeit B mpusme. Jlucnepcus

68 cBeta. CIIOKHBIN cocTaB Oenoro https://m.edsoo.ru/HYZWS63L.2
ceera. Lser
JIun3zpl. @OKyCHOE PacCTOSIHUE U

69 https://m.eds00.rt/SXWYEXTXM
OINITUYECKas CUJIa JIMH3bI
[TocTpoenne nzodpaskeHuii B

70 JIMH3aX U UX CUCTEMAX. https://m.edsoo.ru/6SRTDG4V7
VYBenuueHue JTuH3bI
Pemenue 3agau Ha noctpoeHue

71 M300paKEHUH, MOTyIaeMbIX C https://m.edsoo.rt/YAGCQPWZX
MOMOIIIBIO JTMH3

72 I'ma3 xak ontuueckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pewmenune 3anau. IIpenenst

73 MPUMEHUMOCTH I'€OMETPUYECKOMN https://m.edsoo.ru/OENIDYBRZ
OITHKH

74 CKOpOCTS CBETA  MCTOJBI e https://m.edsoo.ru/UCGBDSEVT
HU3MEPECHUS

75 Hucnepcus cera https://m.edsoo.ru/1 VIJZOF05

76 Wutepdepenmus crera https://m.edsoo.ru/ZQB6756KE
KorepeHnTHble HCTOYHUKHU.

77 YcnoBus HaOIIOICHUS https://m.edsoo.ru/HOXX3PSWN

MaKCUMYMOB U MUHUMYMOB




78

Pemenue 3amau

https://m.eds00.ru/SX9F3FNP3

79 [Ipumenenue narephepeHIum https://m.edsoo.ru/1TISQL6DM

80 Judpakius cBeta https://m.edsoo.ru/KPOD2N63D
JudpakimonHas pemeérka.

81 VcioBue HAOMIOAEHUS TIIaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYyMOB

82 Pemrenue 3agau https://m.edsoo.ru/LI6LZ3AWE
ITorrepeyHOCTH CBETOBBIX BOJIH.

83 p https://m.edsoo.ru/TWKJKW3NH
ITonspusanus ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBbI€ ABJICHUS B IPUPOJIE https://m.edsoo.ru/VIWOIR3ES
O00011IeHIE U CUCTEMATHU3ALMS

86 Hvl " " a https://m.edso0.ru/ZQ1JZTMYC
3HaHu# 1o Teme "OnTuka
KontponbHas padoTa mo teme

87 https://m.edsoo. st/ WMVMIARQU
«OnTukay
['paHuUIBI TPUMEHHUMOCTH
KJIACCHYECKON MEXaHUKHU.

88 https://m.edsoo.ru/GT085PL4Q
3aKOHBI JIEKTPOAMHAMUKH H
MIPUHITATT OTHOCUTEILHOCTH
ITocTynaTel ciequairHOU TEOPUH

89 Y H p https://m.edso0o0.ru/S5VLSW7WK
OTHOCUTEIBLHOCTH
[IpocTpaHcTBEHHO-BpEMEHHOM
unTepBai. [Ipeobpa3zoBanus
Jlopenma. YcinoBue

90 peHil https:/m.edsoo.ru/7ZFTXIX84
npuarHHOCTH. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHHU U COKpAIICHUE JITHHBI

91 DHeprusi ¥ UMITYJIbC https://m.edsoo.ru/GPUPD6117




peHHTHBHCTCKOﬁ HJaCTUILIbI

CBs3b Macchl ¢ SHEPTUEH U

92 HMMITYJIbCOM PEJIITUBUCTCKOU https://m.edsoo.ru/UOCTGTFMG
Y4acTULIBI. DHEPTHs MOKOs

93 Eji:;):;;:oe TEIIIoBoe https://m.edsoo.rt/YWVZA9IQOH

94 3akoH cMemennsa Buna https://m.edsoo.ru/R1JD6DWAM

95 g/z)l:())f{e]ja M. Ilnarika 0 KBanTax. https://m.edsoo.ru/RW82CYU89

96 DHeprusi U UMITyJIbC (OTOHA https://m.edsoo.ru/14SLLOJ97
®otordpdext. OnpiTer A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dorordpdekra
VYpaBHeHue DUHIITEHA AJIs1

98 dororddekra. "Kpacnas https://m.edsoo.ru/DOQYSU4GM
rpannna” gotosddexra

99 Aapnerne ceeta. Omerret I1. H. https://m.edsoo.ru/1746VP412
JleOenena

100 BonHoBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/UMEW9AOCE
Bounnbl ne bpoinsd. /[nuHa BogHBI

101 e BpOTLIIt H pasMepel O?HaCTH https://m.edsoo.ru/MVA3A30ZQ
JIOKQJIM3AIAH TBUKYIIEHCS
YaCTHUIIBI

102 Kopryciynspro-sosmoBoit https://m.eds00.ru/2XMBTMSAQ
Ty aJi3M

103 Jldpakiist SICKTPOKOB Ha https://m.edsoo.ru/XH242PNOK
KpHUcCTaJax

104 Crnenuduka n3mMepeHuit B https://m.edsoo.ru/BMLQCWUG6S




Mukpomupe. COOTHOILIEHUS
HEOMpEeIeTEHHOCTEN
I'eitzenbepra

105

Pemenue rpaduyeckux 3amau

https://m.eds00.ru/D207BTWDJ

106

Pemenue pacu€THbix 3ama4

https://m.edsoo.ru/ZUBH25VIV

107

Konrponsnas pabora o remam:
"OcuoBer CTO",
"KopnyckynsipHO-BOITHOBOM
Tyanu3m"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Moenb atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK 1

109

[Toctynatel bopa

https://m.eds00.ru/SWV5SUNS]J

110

Bunel ciektpoB. CriexTp
YPOBHEM dHEPrUM aToma
BOZOpOJA

https://m.eds00.ru/T6T3FTQ6Y

111

CrioHTaHHOE U BBIHYKJEHHOE
U3JIy4eHHUE CBETA

https://m.edsoo.ru/WJ9SLAOOQOP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas mozens saapa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBoe Yucio aapa. M3oromnsl.
PagnoakTuBHOCTE

https://m.edsoo0.ru/JGIMALCVV

114

3aKoH paiMOAaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. BiusHue
PaZO0aKTUBHOCTH Ha KUBBIE
opranu3msl. Jlozumerpus

https://m.eds00.ru/8QM2PG4J1




115

DHeprusi CBA3U HYKJIOHOB B si/Ipe.
Anepubie cunbl. Jledekt Macchl
sapa. SaepHbie peakium.
Anepusie peakTopsl. [Ipobiemsr
YIPaBIIsEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE
ACIIEKThI PA3BUTHUS SICPHON
SHEPIreTUKHU

https://m.edsoo.ru/YOQ4MRH2H

116

MerToibl perucTpauu u
HCCIICIOBAHUS AJIEMEHTapPHBIX
yactul. OyHnaMeHTaabHbIe
B3auMozcicTBuUsA. bapruonsl,
MC30HBI U JICIITOHBL.
IIpencraBnenue o CtanaapTHOM
Mojenu. KBapk-ritooHHas
MOJIETb aJPOHOB

https://m.edsoo.ru/1EJHULHDS

117

®usuka 3a npeaenaMmu
CranpaptHoit monenu. Témnas
MaTepus U TEMHas SHEPTUsl.
EnuncTBO DM3MYECKOM KapTHHBI
MHpa

https://m.edsoo.ru/A6IW5SWE4Z

118

OTamnsl pa3BUTUS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

https://m.edsoo0.ru/KG802NRIU

119

[TpMEeHHUMOCTD 3aKOHOB (PU3HUKH
TSI OOBSICHEHUS TIPUPO,IBI

KOCMUYECKUX 00BEKTOB. MeTOIbI
ACTPOHOMHUYECKUX UCCIIEIOBAHUI

https://m.edsoo.ru/ WIQ1L87R6

120

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOTIbI, PaJHOTEIECKOIIbI,

https://m.edsoo.ru/KOWWMA4JIE




BHeaTMOcC(epHast aCTPOHOMHUS

121

Bupn 38é3nnoro He6a. Co3pesnus,
SIPKUE 3BE3/bI, INIAHETHI, UX
BUINMOC IBUXCHHUC

https://m.eds00.ru/TNSS5KWOTY

122

Conueunas cuctema. CoJtHize.
ConHedHast aKTUBHOCTD.
Uctounuk sueprun CosHiia u
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
"CHeKTpaJIbHBIN KJIacc —
CBETUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

3Be3abI IIaBHOMI
MMOCIEI0BATEILHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE PEACTABIEHUS O
IIPOUCXOXACHUN U IBOJIIOLUN
CounHia ¥ 38€31. DTallkl )KU3HA
3BE3]T

https://m.eds00.ru/Y3IMJO6ZTY

126

Muneunsiii [1yTe — Hama
lNajakTuka. TUnbl raJakTuk.
UYEpHble AbIpBI B sipax rajJakTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa66ma.
Teopust bosbmioro B3psiBa.
PennkroBoe uznyuenue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHast CTpyKTypa
Bcenennoii. MeraramakTuka

https://m.edsoo.ru/XTCIKQGX4




129

Hepeménnsie npobdiaembl
aCTPOHOMHH

https://m.edsoo.ru/ WCAIUBA2Q

130

Pu3n4eCKUil IPAKTUKYM 110 TEME
"MccnemoBaHue MarHUTHOTO
1OJISI IOCTOSIHHBIX MAarHUTOB"
min "HccieqoBanne CBONMCTB
(dheppoMarHeTukoB" UK
"UcciaenoBanue IeUCTBUSI
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ ToOKkoM"

https://m.edsoo.ru/OJIEYJBSH

131

Pu3HYeCKUi IPAKTUKYM 110 TEME
"NU3mepenue cuibl AMmnepa" uinu
"N3y4yeHne 3aBUCUMOCTHU CHJTbI
Amrepa oT cuiibl TOKa" HIIH
"OnpeneneHne MarHUTHOM
MHIYKUWWA Ha OCHOBE U3MEPEHUs
cwiibl Amnepa"

https://m.edso0.ru/567ERZSQT

132

OuU3NYECKU MTPAKTUKYM 110 TEME
"UcciaenoBaHue SIBICHUA
3JIEKTPOMArHUTHON UHIYKIINH"
i "OnpeneneHne HHAYKIUU
BHUXPEBOI'0 MarHUTHOTO MO

https://m.eds00.ru/6041UI80D

133

DU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBaHue SIBICHUA
camonHaykiuu'" wim "COopka
MOACIn BHCKTpOMaFHI/ITHOI‘O
reneparopa"

https://m.edsoo.ru/FNW63917S

134

OU3NYECKUI MTPAKTUKYM 110 TEME
"U3mepenue neproa cBOOOTHBIX

https://m.eds00.ru/GAXGU69KA




KoJe0aHui HUTSIHOTO U
NPy KUHHOTO MAaTHUKOB"

135

Pu3n4eCKUil IPAKTUKYM 110 TEME
"[IpeoOpa3oBanue YHEPTUH B
IIPYXUHHOM MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

OU3NYECKUI MTPAKTUKYM 110 TEME
"MccnenoBanue nepeMeHHOIO
TOKa 4epe3 MOCIe0BATEIbHO
COEIUHEHHBIE KOHAEHCATOD,
KaTyIIKy U PE3UCTOp" WK
"UccnenoBanue paboOThI
HCTOYHUKOB CBETA B IIETH
MEepEeMEHHOro ToKa"

https://m.eds00.rt/LNOY8MGT9

137

Du3nYeCKUi IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB
3BYKOBOI BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

®U3NYECKU MTPAKTUKYM 10 TEME
"N3mepenue nokazaTesns
MpEJIOMJICHUS CTEeKIA" W
"TTonmyuyenue n300pa>keHNs B
CUCTEME U3 IIJIOCKOT0 3epKajia U
JIMH3BI"

https://m.edsoo.ru/PSFJZF82U

139

@u3H4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSIHUS OT
BEILIECTBA (HA MIPUMEPE KUJIKUX
nuH3)" unn "U3mepenne
(hOKYCHOTO PaCCTOSTHHSI
paccenBarOIUX JUH3"

https://m.eds00.ru/Q0Q2UZ8N9




140

Pu3HIeCKUi IPAKTUKYM 110 TEME
"Habmonenue nudpakuun,
UHTEep(DEPEHITNN U TIOJIIPU3AITIT
cBera"

https://m.edsoo.ru/RIEYWY7CM

141

@u3n4eCcKUil IPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U
SHEPI'UU PESITUBUCTCKUX YaCTHIL
(mo ororpadusm TpexoB
3apsHKEHHBIX YacTHUL B
MarHuTHOM moJe)"

https://m.eds0o0.ru/OTLRWY3PW

142

Pu3HYeCKUi IPAKTUKYM 110 TEME
"N3mepenue nocrosinHoi [nanka
Ha OCHOBE HMCCIIEJOBAHUS
dboTorddekra" nnm
"UcciaenoBaHue 3aBUCUMOCTH
CWJIBI TOKA Yepe3 CBETOHUO/ OT
HanpspkeHus"

https://m.edsoo.ru/Y34AXONLN

143

OuU3NYECKU MTPAKTUKYM 110 TEME
"HccnenoBaHue cekTpa
pa3peKeHHOTO aTOMapHOT0
BOJIOpOJa U U3MEPEHUE
nocrosiHHoM Pundepra"

https://m.edsoo.ru/8PYJEZYBO

144

DU3NYECKUI TPAKTUKYM 10 TEME
"MccnenoBanue paiiOaKTUBHOTO
(dhoHa C UCTIOJIb30BAaHUEM
nosumerpa" unm "Nsyuenue
IOTJIOIEHUS OeTa-4aCTHIL]
amroMuHuEeM"

https://m.edsoo.ru/C3HI5SS5E4

145

DuU3NYECKU MTPAKTUKYM 10 TEME

https://m.edsoo.ru/PR4K00VZY




"HaOnroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJ1a30M C
HCIIOI30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH ISl OTIPEICIICHHS
MOJIOKEHHU S HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIC
co3Be3ausi CeBepHOro
MOJTyIIApHs U SIpKUE 3BE3BI" WU
"HaGmronenus B Teneckor JIyHbI,
IIJIAHET, TYMAHHOCTEH U
3BE3QHBIX CKOILJIEHUN"

146

O06001IeHNEe U CUCTEMAaTU3 AL
3Hanui. Pone Gpusuku u
ACTPOHOMHUHU B H3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIHMATbHON B
ATUYECKOH chepax MesaTeTbHOCTH
YyesoBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O06001IeHre U cucTeMaTH3alus
3HaHuil. Posib 1 MecTo ¢pu3uku u
ACTPOHOMHUU B COBPEMEHHOU
HAay4YHOM KapTUHE MHUpaA

https://m.eds00.ru/G145HQT3W

148

O06o001IeHne U cucTeMaTU3aus
3HaHui. Pone pusnueckoit
TeopHuH B (HOPMUPOBAHUU
MpeACTaBICHUH 0 Pu3nyecKon
KapTHHE MHPA, MECTO
(bu3nUeCcKoil KapTUHBI MHpPa B
o01eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX

https://m.eds00.ru/AOX66XKGX




MPEJCTABICHUI O IPUPOJIE

149

O0001IeHEe U CHUCTEMAaTU3ALIH
3HaHui mo Teme "Kunemaruka"

https://m.edsoo.ru/34RK44YVZ

150

O0001IeHrE U CHUCTEMAaTU3ALIHS
3ganui mo treMe "Kunematuka"

https://m.eds00.ru/EOD18QXGW

151

O06001IeHNEe U CUCTEMATU3 AL
3HaHui no teme "J{uHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O0001IeHrE U CHUCTEMAaTU3aLIH
3gaHui 1o teme "CraTuka
TBeporo Tena"

https://m.edsoo.ru/ASCPSEJHX

153

O0001IeHEe U CHUCTEMAaTU3ALIH
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B ME€XaHUKeE"

https://m.edsoo.ru/7A6P6FWC2

154

O0001IeHnEe U CHCTEMATH3AIUSA
3HaHui 1Mo TeMe "OCHOBEI
MOJICKYJIIPHO-KUHETHYE€CKOU
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O0001IeHNEe ¥ CHCTEMATH3AIUSA
3HAHUH T10 TEME
"Tepmonunamuka. TeraoBbie
MaIlInHB"

https://m.eds0o.ru/10P456 WO8

156

O0001IeHNE U CHCTEMATH3ALIHS
3HaHUH 110 TeMe "ArperaTHble
coctosuus BenlectBa. ®a3zoBrle
nepexomsr"

https://m.eds00.ru/VOTG69RUR

157

O00011IeHIE U CUCTEMATHU3ALMS
3HaHUH N0 TeMe "DIEeKTpUIECcKoe
mone"

https://m.edsoo.ru/76P5KZV5A




158

O00011IeHIE U CUCTEMATHU3ALIS
3HaHui 1o teMe "TlocToaHHbIH
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALMS
3Hauui 1mo reme "Toku B
pasznuyHbIX cpeaax”

https://m.edsoo.ru/ESIK18H3F

160

O0001IeHrEe U CHUCTEMAaTU3ALIHS
3HAHUH 110 TeMe "MaruuTHoe
mone"

https://m.edsoo.ru/30X0JJYUH

161

PeseprHbIil ypok. O6001IeHIE U
CHCTEMAaTH3alUs 3HaHUH 110 TEME
"DnekTpoMarHuTHasA UHAYKIUS"

https://m.edsoo.ru/LUNKZILUR7

162

PeseprHbIil ypok. O6001IeHIE 1
CHCTEMATH3ALU 3HAHUH 110 TEME
"Mexanndeckue KoineOaHus"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBHrlit ypok. O6o0mIeHNE U
CucTeMaTu3anus 3HAHUH 110 TEME
"DJIeKTpOMarHuTHHIE KOJIeOaHus'

https://m.edsoo.ru/FM1LEP76S

164

PesepBHriit ypok. O6o0mIeHNE U
CHUCTEMAaTHU3alMsl 3HAaHUH 110 TeMe
"MexaHu4yecKkue u
AJIEKTPOMAarHUTHbIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

PeseprHbIil ypok. O6001IeHIE U
CUCTEeMAaTH3alus 3HAHHIA 110 TeMe
"Onrtuka"

https://m.edsoo.ru/WILMATIT6

166

PesepBHbIil ypok. O600mIeHIE U
CUCTEeMaTu3alus 3HaHU 10 TeMe
"Ocunosbel CTO"

https://m.edsoo.ru/NB6V3ZB8&1




167

PesepBHrIil ypok. O6o0mIeHNE U
CUCTEeMaTu3alus 3HaHU 10 TeMe
"KopnyckynsipHO-BOITHOBOM
Tyanu3m"

https://m.edsoo.ru/3G6FJ3FFN

168

PesepBHrlil ypok. O6o0mIeHNE U
cCucreMaruni3anuia 3HAHUH 110 TEME
"®un3uka aroma"

https://m.edsoo.ru/HGF8GQS8AS

169

PesepBHrlit ypok. O000IeHNE U
CUCTEMAaTHU3alMsl 3HAaHUM 110 TeMe
"®u3uKa aTOMHOTO S7pa U
3JIEMEHTapHbIX yacTull"

https://m.edsoo.ru/3RSUU1P8G

170

PesepBHbIil ypok. O6001IeHNE U
cucTeMaTH3alus 3HaHUH 10 TemMe
"OnemMeHTh! acTpodu3uku”

https://m.edsoo.ru/GQDTDS8IRQ

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

170

16







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
NpoBePsIeMOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero odpa3oBaHusi

JleMOHCTpHpOBATh HAa MpPUMEpPaxX poiib U MecTo (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHON HAay4YHOW KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOM AEATEIbHOCTH JIFOIEH

10.2

Y4uTBIBaTh TPaHUIBl MPUMEHEHHS H3YUYCHHBIX (U3NYECKUX MOJENCH:
MaTepHabHasi TOUKa, MHEepIHaIbHask CUCTEMa OTCUETa, aOCOMIOTHO TBEPOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOCHU I'a30B, KUIAKOCTEN U TBEPABIX TEI,
TOUYECYHBIN IEKTPUUECKUM 3apsa — IPU pelICHUH (PU3NYECKUX 3a1a4

10.3

PacnioznaBate pusmdeckue siBieHus (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETHUYECKOH TEOpUU  CTPOCHUS
BEIIECTBA W DJIGKTPOJAMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
OpSIMOJIMHEHHOE JBUKCHHE, CBOOOJHOE TMAaJlEHUE TeJ, IBUKCHHE TI0
OKPY>KHOCTH, HWHEpIUsS, B3auMojeicTBue Tten; nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tel
Opu HarpeBaHuM (OXJIAXACHWH), TEIUIOBOE pPaBHOBECHE, HCIApeHue,
KOHJICHCAlUs, IJIaBJICHHE, KPUCTAJUIU3AIMs, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBIIIICHHE JaBIICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXIy TapaMeTpaMH COCTOSHHUS ra3a B M30IPOIeccax; dJICKTPHU3AIUS Tell,
B3aWMO/JICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCIOJb3Ysl (GU3NUECKUE BEIUUUHBIL:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJbC TeJla, KUHETHUYECKas DSHEpPrus, NOTEHLUaJIbHAs DSHEPrus,
MexaHHueckass paboTa, MeXaHWYecKas MOUIHOCTb, TPU  ONHCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCHOJIb3YyEMbIX BEIHYUH, MX
0003HAUeHHUsT W EIMHUIBI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOLIUE TAHHYIO
(GU3UUECKyI0 BEIMUYHUHY C APYTMMH BETUUYMHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEILIOBELIE SIBJICHUA,
HCIIOJIb3YA (1)H3H‘-ICCKI/I€ BCJIMYMHBIL: JAaBJICHUC ra3a, TCMIICpAaTypa, CpCAHAA
KHHETHNYCCKaA OHCPIHUid Xa0THUYCCKOI'O ABHUKCHUSA MOIJICKYI,
CpCAHCKBAAPATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYECTBO TCIIJIIOTHI,
BHYTPEHHSII dHEprus, padbora raza, KO HUIMEHT TMOJIE3HOTO JIEHCTBUSA
TETUTOBOTO JBHUTATENS; TIPY ONMCAHWU MPABUIBHO TPAKTOBATH (DU3UUCCKUN
CMBICJT HCIOJIB3yEeMbIX BEJIMYUH, UX O0O3HAYCHHS W CIMHHIIBI, HAXOJUTh
(GopMyIIbI, CBS3BIBAIOIIME MaHHYIO (DU3UYECKYIO BEIUYHUHY C APYTUMH
BCIIMYHNHaAM

10.6

OnwuceiBaTh  M3y4YCHHBIC  JJEKTPUYECKHE  CBOWCTBA  BEIIECTBA U
AJICKTPUYECKUE SIBJICHUS (MPOIECCHI), UCIONB3Ysl (PU3MUECKUE BEIUYUHBI:




ANEKTPUYECKUN 3apsill, DJEKTPUUYECKOE TMOJie, HANpPsHKEHHOCTh IO,
MOTEHLIMAJ, Pa3HOCTh MOTEHINAJIOB; MPU OMHCAHUU MPAaBUIBHO TPAKTOBATh
(bu3nYeCKui CMBICI HCTIONb3yEeMbIX BEIMUYUH, UX 0003HAYECHUS M €AUHMUIIbI;
yKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JAaHHYIO (U3MYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

10.7

aHaTU3UPOBaTh (PU3MYECKHE MPOIECCHl U SBJICHUS, UCTIONb3Ys (PU3NUECKUE
3aKOHbl M TPUHIUIBL 3aKOH BceMHupHOro Ttsarotenusi, I, II u III 3axonbr
HrploToHa, 3aKOH COXpaHEHUsI MEXaHWYECKOM HHEprHH, 3aKOH COXPaHEHUS
UMIyJIbCA, MPUHLUI  CYNEPHO3UIUU CHJI, NPUHLUI PaBHONpPABUS
MHEPLUUATIbHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIAHEH KWHETHYECKOU
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEPBBIA  3aKOH TEPMOJUHAMHUKHU; 3aKOH COXPAHEHUS DJIEKTPHUECKOTO
3apsiga, 3akoH KyJoHa; mpu 3TOM pas3nudarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €T0 MAaTeMaTUYECKOE BBIPAKECHHE U yCJIOBUS (TpaHUIIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TMPHHLMUIBI JCHCTBUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauyaTh YCJIOBUS HUX  0€30MacHOro
UCIIOJIb30BaHUs B [IOBCEIHEBHOW JKU3HU

10.9

BBITOTHATE 3KCHEPUMEHTHI 10 HUCCIECJOBAHHMIO (U3MYECKUX SBICHUI M
IPOIIECCOB C UCIOIB30BAHUEM HPSMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
dopmynupoBate mpobaeMy (3a1ady) U THIOTE3y y4eOHOro SKCIIEpUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pyI0BaHUs, TPOBOIUTH OIBIT
U GOpPMyIHPOBATH BHIBOJIBI

10.10

OcymiecTBIATh NpsIMbIE M KOCBEHHbBIE U3MEPEHUs (PU3MUECKUX BEJIMYMH;
IpU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEPEHHMS U HCIIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (HU3MYECKHMH  BEIMYMHAMH  C
UCTIONIB30BAaHUEM TPSIMBIX H3MEPEHHMH; TPH 53TOM KOHCTPYHPOBATh
YCTAaHOBKY, (HUKCHpOBAaTh  pE3yJabTaThl  IOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKuX BETMYMH B BUAE TaOnui W TrpadukoB, JenaTb BBHIBOJBI IO
pe3yibTaTaM UccieI0BaHHs

10.12

Cobnronats paBuiia 6€301MacHOTO TPya MPH MPOBEICHHH HCCIICIOBaHUI B
paMKax  y4eOHOrO  JKCIIEpUMEHTa, Y4YEOHO-HMCCIEAOBATEILCKOM |
NPOCKTHOH AESTETHHOCTH C UCIIOIh30BAaHUEM N3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHON (U3HMYECKON MOJEIbIO,
UCIIONB3Ys (PU3HUECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIOBUS
3a/1auu BHIOMpaTh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3HMUECCKUE BETUUNHBI
u GOopMyJbl, HEOOXOAMMBIE sl €€ peIIeHUs, TPOBOAUTh PACUETHI H
OILICHHUBATH peEUII:HOCTB HOJIy‘-IeHHOFO 3HAYCHU A (I)I/I3I/I‘IGCKOI7I BCJINYMHBI

10.14

Pematp KaueCTBEHHbIE 3a/a4u: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUUBYIO IEMOYKY PACCYKICHUH C OMOpPOH Ha H3YUYEHHbIE




3aKOHBI, 3aKOHOMEPHOCTH U (pu3nyecKue sBICHUS

10.15

Hcnonp3oBaTh  mpuU  pemieHMH  y4eOHBIX  33Jad  COBpPEMEHHbBIE
UHQOPMALIMOHHBIE  TEXHOJIOTMM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallud U TPEACTaBICHUS Y4YeOHOW M  HAay4HO-IIOIMYJISAPHON
UHpOpMalMK, TOJYYCHHOM U3 pa3iMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKd, OOBSCHEHHE IIPOLIECCOB OKPYKAIOLUIETO MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS N0 (PU3HMKE B MOBCEIHEBHOW JKU3HU
st obOecrieueHrss 0€30MAaCHOCTH TpH  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IUISI COXPAHEHUS 3I0POBBS U COOIIOACHUS
HOPM 5KOJIOTHYECKOTO TTOBEICHUS B OKpYXKaroIlei cpene

10.18

PaGoTtate B rpynme C BBINOJTHEHUEM PAa3JIMYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBLHO PaCHpPEACsaTh OOS3aHHOCTH U
IUTAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHsX, aJeKBaTHO
OLICHWBATh BKJIAQJ KaXJIOTO M3 YYAaCTHUKOB TpPYNIBl B peIICHUE
paccMmaTtpuBaeMoit mpooIeMbl

11 KIIACC

Kox
NpoBePsIeMOro
pe3yabTara

11.1

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPpaMMbl CpeHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOM KapTHUHBI MUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTHUM, B MPAKTUYECKOW MEATEIBbHOCTU JIOAEH, IEIOCTHOCTh M
€IMHCTBO (DM3UYECKON KapTHHBI MUpa

11.2

Y4YuTBIBaTH TPaHUIBl MPUMEHEHHS H3YYCHHBIX (U3NYECKHX MOJENCH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sepHas MOJCJIb aToMa, HYKJIOHHAas
MO/IEJIb ATOMHOT'O Si/ipa MPH peleHNH (PrU3ndecKux 3aaa4y

11.3

Pacno3naBate (pu3ndeckue siBJIeHUs (POLECCh) U OOBACHATh UX HA OCHOBE
3aKOHOB  3JIGKTPOJUHAMHUKM W KBAaHTOBOM (DM3HKH: 3JeKTpUUecKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE ACWCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs UHAYKLUS, JIeHCTBHUE
MarHUTHOTO TIOJII Ha TMPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsin,
JJIEKTPOMAarHUTHBIE KoneOaHus " BOJIHBI, IpSMOJIMHEHOE
pacmpocTpaHeHHe CBETa, OTPaXEHHE, IPEJIOMIICHHE, WHTephepeHIus,
mudpaknys U MoJSApU3anMs CBETA, AUCHEPCHS CBETa, (POTODIEKTPUUSCKHUIA
addext (pororddexr), cBeTOBOE NMaBiieHHE, BOZHUKHOBEHUE JIMHEHUATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




PAAUOAKTUBHOCTD

11.4

OnuceiBaTh M3yYEHHbIE CBOMCTBA BeEIlleCTBA (DJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOAUMOCTb pAa3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SIBIEHHUS  (IIPOLECCHI),  HCIONB3YS  (U3NUECKUe
BEJIMUMHBI: MIEKTPUUYECKUI 3apsi]l, CUJIa TOKA, JIEKTPUUECKOE HAIPSLKEHUE,
AIIEKTPUUYECKOE COMPOTUBICHHUE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, WHAYKLIWS MAarHUTHOrO mnoiyid, cwia Awmmepa, cuia JlopeHna,
WHIYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUYECKOr0 M MAarHUTHOTO MOJIEH,
nepuoj M 4acTtoTa KojiebaHWi B KoyeOaTeNbHOM KOHTYpE, 3apsii U cuiia
TOKa B TPOIECCe TapMOHHUYECKHX AJIEKTPOMArHUTHBIX KOJI€OaHMIA,
¢oKycHOE paccTOSIHUE M ONTHYECKas CHia JIMH3BI, MPH OIMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCHOIb3YyEMbIX BEIHYUH, MX
0003HAUCHHsSI W EIMHHIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
($U3UUECKyI0 BEIMUYHUHY C APYTHMU BETUYMHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBICHUS W IMPOLECCHI, HCIOJbB3Ys
¢u3nUecKrue BEIUUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, UIMHA BOJIHEI
M YacToTa CBETa, SHEPrusi M HMMITyJIbC (OTOHA, TEPHO] TMOIypacnaa,
DHEpPrusl CBSA3M ATOMHBIX SEp; NPU ONHCAHUU IPABWIBHO TPAaKTOBATH
¢u3nUecKuil CMBICH UCITIOJIb3YEMBbIX BEJIMYMH, UX 0003HAYCHUS U €TUHHIIBI;
yKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYHHY C
JPYTMMH BeTMYMHAMM, BBIUUCIISTH 3HAaUeHNE (PU3UYECKOI BEIMYMHBI

11.6

Ananu3upoBath (pU3NYECKHUE MPOLECCH U SBJICHUS, UCTIONB3YS (PU3NUYEeCcKHe
3aKOHbI W TPHUHIUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOTO U
napajuIebHOTO COSIMHEHUSI IPOBOIHUKOB, 3akoH J[xoyns — JleHia, 3akoH
AJIEKTPOMArHUTHOW HMHIYKIIMU, 3aKOH TPSMOJIHMHEWHOTO PacIpOCTpaHCHHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHHUS CBETa, YPaBHECHUE
OiHmTeHa 111 GoTtodddeKrra, 3aKOH COXpaHEHHs DHEPTUH, 3aKOH
COXpaHCHHS MMITYJIbCA, 3aKOH COXPAHEHUS DIICKTPHUYECKOTO 3apsija, 3aKOH
COXpaHEHUs MacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKOH pagroaKTHBHOTO
pacmana; mpU 3TOM pa3IUYarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpAXEHHWE M YCJIOBUS  (IpaHUIBl,  00JacTH)
MMPUMCHUMOCTHU

11.7

OnpenensaTs HampaBlI€HUE BEKTOpPa HMHIYKUUHM MAarHUTHOTO  ITOJIA
IIPOBOJHMKA C TOKOM, CHibl AMnepa u cuiibl JIopeHna

11.8

CTpouTh U ONHCHIBATh M300paKEHHE, CO3AaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOHU JUH30H

11.9

BBINOJHATE AKCIEPUMEHTHI MO HUCCIEIOBaHUIO (PU3MYECKUX SBJICHUN WU
IPOIIECCOB C UCMOIB30BAHUEM HPSMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
dopmynupoBate mpobaeMy (3a1ady) U THIOTe3y y4eOHOro SKCIEpUMEHTA,
coOMpaTh yCTAaHOBKY W3 MPEAJIOKEHHOTO 00OPYAOBAHUS, TPOBOJUTH OITBIT
1 (popMyIHPOBATH BBIBOBI

11.10

Ocy1miecTBIATh TpsMbIE M KOCBEHHbIE M3MEPEHUs (PU3MUYECKUX BEIUYMH;
OpU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEPEHMS U HCIIOJIB30BaTh




U3BECTHBIE METO/bI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (U3UYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSMBIX U3MEPEHUH; pU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJIYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BHUJE
TaOIHI U TPaQUKOB, AETAaTh BEIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHUS

11.12

Cobnronats nmpaBuiia 6€301MacHOTO TPya MPH MPOBEICHHH HCCIICIOBaHUIN B
paMKax  y4eOHOro  DKCIIEpUMEHTa, Y4YEOHO-HUCCIEAOBATEILCKOM |
HpOGKTHOﬁ ACATCIBHOCTH C UCIIOJIb30BAHUCM U3MCPUTCIILHBIX YCTpOfICTB n
71a00paTOPHOTO 000PYAOBAHHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHON (U3HMYECKON MOJEIbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIOBUS
3a/1auu BHIOMPATh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3HMUECCKUE BEITUUNHBI
U (opmynel, HeOOXoauMble AN €€ pelIeHUs, NPOBOIUTH PACUYETHI U
OILICHHUBATH peEUII:HOCTB HOJIy‘-IeHHOFO 3HAYCHU A (I)I/I3I/I‘IGCKOI7I BCJIINYMHBI

11.14

Pemats KaueCTBEHHbIE 3a/a4u: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUUBYIO IEMOYKY PACCYKICHUH C OMOpPOH Ha H3yUYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS

11.15

Hcnonp3oBaTh  mpuU  pemieHMH  y4eOHBIX  33Jad  COBpPEMEHHbBIE
UHGOPMALIMOHHbIE  TEXHOJOTHMH  JUIs  TIOMCKAa, CTPYKTYypUPOBAHUSA,
UHTEpPIpETallMd M TPEACTaBICHUS Yy4yeOHOW W HAy4HO-TIOMYJISIpHOU
uHbOpMallMK, TONYYEeHHOM U3 pa3IUYHbIX HCTOYHUKOB; KPUTHYECKU
AHATM3UPOBATH TOTYYaeMYI0 HH(OPMAITHIO

11.16

OOBSCHATh TPUHIMUIBI JCUCTBUS MAIlIMH, TPUOOPOB M TEXHHUYECKUX
YCTPOWCTB;, pa3auyaTh YCJIOBHS WX 0E€30MacHOTO WCIOJb30BAaHUS B
IIOBCEIHEBHOM KU3HU

11.17

[IpuBOAMTH pUMEpHI BKJIaJ1a POCCUHCKUX H 3apyOeKHbBIX YUEHBIX-(DU3UKOB
B Da3BUTHE HayKH, B OOBSICHEHHWE NPOIECCOB OKPYXKAIOIIEro MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHU

11.18

Hcnonn3oBarh TCOPCTUUCCKHUC 3HAHUS I10 (1)I/I3I/IKC B HOBCCI[HCBHOﬁ KHU3HHU
s obecriedeHuss O€30IaCHOCTH TpU  OOpalleHuH ¢ NpubopamMu
TCXHUYCCKHUMU YCTpOI\/'ICTBaMI/I, AJid COXpaHCHUSA 3J0POBbA U COGJIIO,Z[GHI/ISI
HOPM 9KOJIOTHYECKOTO MOBEJICHUS B OKPY’KaIoIIel cpere

11.19

PaGoTate B rpynme C BBINOJTHEHUEM pPAa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PALMOHAIBHO PACIpPENEsITh 00S3aHHOCTUA U
IJIaHUPOBATb ACATCIBHOCTH B HCCTAHAAPTHBLIX CUTYyalUAX, aACKBATHO
OLCHUBATL BKJIAJ KaXIAOr0 H3 YYAaCTHUKOB TpyHIlbl B PCHICHUC
paccMmaTtpuBaeMoit mpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITIACC

Kon Kox npoBepsiemoro

pasaejia JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHW A

1.1

®usuka — Hayka o mnpupoxe. Hayuneie meromsl
IIO3HAHMS OKpY>Karolero Mupa. Posb axcnepumenTa
U TEOpUHM B TIIpolecCe IMO3HAHUSA IPHUPOABL.
DKCIEPUMEHT B (hU3HKE

1.2

MopenupoBanue busnueckux SIBJICHUI 5
npoueccoB. Hayunwsie runore3sl. Dusznueckue
3aKOHBI W TeOopuu. ['paHULBI NPUMEHHUMOCTH
¢usznyeckux 3aKoHOB. IIpUHIMII COOTBETCTBUS.
Ponrr w wMecro ¢usukum B PopMHUpOBAHUU
COBPEMEHHOM  HAy4yHOW  KApTHHBI MHpa, B
MPAKTUYECKOU ESITEILHOCTH JIOICH

MEXAHHUKA

KMHEMATHKA

2.1.1

Mexannueckoe NIBIDKEHUE. OTHOCHUTENBHOCTE
MexaHnyeckoro asmwkeHus. Cucrema oTcudéra.
TpaekTopust

2.1.2

[lepememienue, CckopocTh (CpegHsii  CKOPOCTb,
MTHOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepUabHOU
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbI KOOPAMHAT.
Clio’)keHre nepeMEICHUI U CI0KEHUE CKOPOCTEH

2.1

2.13

PaBHOMEPHOE M pPaBHOYCKOPEHHOE IPSMOJIMHENHOE
nBwkenue. ['padukn  3aBUCUMOCTH  KOOPJHMHAT,
CKOPOCTH, YCKOPEHMS, IIYTH H IepeMeLICHUs
MaTEpUaIbHONU TOUKHA OT BpEMEHHU

2.1.4

CBo0OomHoe mageHue. Y CKopeHrue cBOOOHOTO
naacHusAa

2.1.5

KpuBonunerinoe JIBIOKEHUE. PaBHOMepHOE
JBUKEHHE MaTepUaIbHONM TOUYKH MO OKPY>KHOCTH.
VYrioBas CKOpOCTb, JTUHEWHAsT CKOpocTh. [lepron u
yactoTa. L{eHTpocTpeMUTEIbHOE YyCKOPEHUE

2.1.6

TexHuueckue yCTpOMCTBA: CHUIOMETP, JABUKECHHE
CHApsJI0B, LIETIHbIE U PEMEHHbIE TIepeaun

2.1.7

[Ipaktuyeckne paboTel. lM3mMepeHHe MIHOBEHHOM
ckopoct. HMccnenoBaHue COOTHOIICHUS MEXAY




Iy TAMHU, PO ICHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PAaBHBIE TPOMEKYTKH BPEMEHHU
Py PAaBHOYCKOPEHHOM JIBMKCHUU C HaYaJIbHOU
CKOpPOCTBIO, paBHOW Hy0. M3ydeHwe ABUKECHHS
mapuka B BA3KOM KUAKOCTH. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

2.2

JUHAMUKA

2.2.1

IIpuHnun orHocurensHocTH [amuited.  llepssiid
3akoH HeroroHa. MHepruanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui

223

Bropoit 3akoH HproToHa 111 MaTepuanbHOM TOYKHU B
uHepransHoi cucreme otcuéra (MCO). Tperwmii
3akOH HpIOTOHA 11711 MaTepHalIbHBIX TOYEK

22.4

3aKkoH BceMUpHOTO TsAroreHus. Cuna TSHKECTH.
[TepBast kocmuueckas CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUsS
CKOJIBXKECHUSI M cuia TpeHus nokos. Koaddumuent
TpeHusi. Cuia CONpOTUBIICHUS NIPU IBIXKEHUH TeJa
B )KMJIKOCTHU WJIU Ta3e

227

HOCTYHaTeJIbHOC u BpamaTCJIbHOC JABMOKCHUC
abCcomoTHO TBEPAOTO Tena

2.2.8

MoOMEHT CcuiIbl OTHOCUTEIBHO OCH BpAILICHHUS.
[1e4o cumbl. YcaoBUs paBHOBECHUS TBEPAOrO TEa B
ncCo

229

TexHuueckue ycTporucTBa: MOAIIUITHUKH, ABUKECHUE
HCKYCCTBEHHBIX CITyTHHUKOB

2.2.10

[Ipaktuyeckne paboTel. VI3yueHue JBUIKEHUS
Opycka M0 HAKJIOHHOHW IUIOCKOCTH TOJ JEHCTBUEM
HECKOJbKUX cuil. McciaenoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIUX B JedhopMupyeMoit
NpyKUHE U PE3UMHOBOM 00paslie, OT BEIMYUHBI UX
nedopmaruu. MccnenoBanue yciaoBH paBHOBECHUS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPALICHUS

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NmMmnynee  marepuanbHOM — TOYKH, CHUCTEMBI
MaTepUAIbHBIX TOYEK. MIMITyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa TEJIA

232

3akoH coxpaHeHus ummyiabca B MCO. PeaktuBHOE
JBUKECHHE

233

PaGora cumnel




234

MorHocTh CHIIbI

235

Kunernueckass »sHeprus MaTepHAIbHONM  TOYKH.
TeopeMao KUHETUYECKOU SHEPIUU

2.3.6

[TorenumanbsHas sHeprud. [loTeHIManbpHas >HEprus
YIpyro nehopMUPOBaHHON MPY>KUHBI.
[ToTenmanpHas SHEPTuUs Teja BOJMU3M MMOBEPXHOCTH
3emau

2.3.7

IToreHnmanbHBle U HENOTEHIMAILHBIE CHIIBL. CBS3b
paboThl HEMOTCHIMAIBHBIX CHJI C H3MEHEHHEM
MEXaHMYECKOM DSHEPruh CHCTEMBI Tel. 3aKOH
COXpaHEHHUs MEXaHUYECKOU SHEPTHH

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpOWCTBA:  JABWKEHHE  PAaKET,
BOZIOMET, KOIIEp, IIPYKUHHBIN [TUCTOJIET

2.3.10

[Ipaktuueckue padboThl. M3ydyeHne cBsS3u CKOpOCTEr
Ten mpu Heynpyrom ynape. MccinemoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHHM4eCKOn
SHEPruu Tena

3 MOJIEKVYJIAPHASA ©®U3UKA I TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPHU

OcHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpOoyHOBCKOE ABUIKEHHE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YaCTHI[ BELIECTBA
Mogenu CTpOeHHs Tra3oB, JKUIKOCTEH U TBEPIBIX

3.1.2 TeX U OOBSCHEHHE CBOMCTB BeIlleCTBA Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYJI. Konunuectso BEIIECTBA.
[TocTostnnas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u  e€

n3mepenue. lllkana remneparyp Llenbcus
Mopens upeanbHOro raza. OCHOBHOE YypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOpUH HJICAIbHOTO
rasa
AOcomoTHass TeMreparypa Kak Mepa CpemHei

3.1.6 KMHETUYECKOM HSHEpPruu  TEIUIOBOIO  JIBUKCHHS
yactull rasa. [lIkana temnepatyp KenpBrna

317 VYpaBuenue Kianeilipona — MenaeneeBa. 3akoH
JansToHa

318 ["a30BbI€ 3aKOHBI. M301poniecchl B Hi€aibHOM Ta3e ¢

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpPMaA,




u30Xx0pa, n3odapa

3.1.9

TexHu4eckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuueckue paboTel. M3mepeHre mMacchl BO3ayxa
B KJIACCHOW KOMHare. MccnenoBaHne 3aBHCHUMOCTH
MEXIy IapaMeTpaMH COCTOSHHS Pa3peKEHHOTO
rasa

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMoguHamuueckas cucrema. BuyTtpennss
SHEPIUsl TEPMOJANHAMHYECKONW CHUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonuyectBo Temnotel W pabota. BHyTpeHHSS
SHEPrusl OTHOATOMHOTO UJI€ATbHOIO ra3a

323

Bunmr TEIJIONepeIaun: TEIJIONPOBOAHOCTb,
KOHBEKLUsA, M3IydyeHHe. TemoéMKOCTh  Tela.
VnempHass  TEIIOEMKOCTHL  BemlecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TETUIONEpeaayue

324

IlepBbiii  3akoH TepmoauHamuku. IIpuMeHeHue
IIEPBOIO 3aKOHA TEPMOJAMHAMUKHM K H30IIpOLEccaM.
I'paduueckas uHTEpHIpEeTaLUs pabOTHI Ta3a

3.2.5

Tenmosrwie MAalIlIUHBI. [TpunuIb IEeUCTBUS
TeIIoBbIX MammuH. [IpeoOpa3oBaHusi SHEPruu B
TeroBblX MammHax. Ko3ddumuent mnonesnoro
neiictBus (manee — KI1/1) TeruioBoit mammael. [{ukn
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IPOLECCOB B Ipupoae. TemioBble JBUTaTENH.
DKoJorn4yeckre mpoodaeMbl TEIIOHEPTeTHKU

3.2.7

TexHuueckue yCTpOMCTBA: BUTATEb BHYTPEHHETO
Cropanus, ObITOBOM XOJOIUIBHHUK, KOHTUIIUOHED

3.2.8

[Ipaktuueckne paboTbl. M3mepeHue ynenbHOM
TEMI0EMKOCTH

33

AT'PET'ATHBIE CO

CTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[TapooOpa3oBanne W KoHaeHcanus. Mcmapenue u
KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TeMIIEpaTypbl KUTIEHUSI OT 1aBJICHUS

332

A6COHIOTH2UI U OTHOCUTCIIbHAS BJIAKHOCTDH B03;[yxa.
Hacelennslii nap

333

Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie
Tena. AHU3O0TPOIUST CBOMCTB KpUCTaIoOB. JKuakue
Kkpuctamuibl. COBpeMEHHbIE MaTepHUAIIbI

334

[InaBnenne W KpucTauM3aus. Y IeabHas TEaoTa




riaBieHus. Cyomumanus

335 VYpaBHeHHe TerI0BOro H6agaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP U
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU TOTYyUYEHUS
o COBPEMEHHBIX  MaTepHajoB, B TOM  4YHCIIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJOTUU
337 [Ipaktuueckne paboTbl. M3MepeHne BIAXKHOCTH
o BO31yXa
4 DJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 Onexrpuzauus Tel. ONEeKTpudeckud 3apsn. [lBa
o BHUJIA 3JIEKTPHUCCKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, TUAIEKTPUKHU U TTOTYTIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
4.14 B3aumoneiicteue 3apsanoB. 3akon Kynona
DnexTpuyeckoe rnoJe. HanpsxéaaocTts
4.1.5 3NeKTpUYecKoro mnojs. [IpuHuun cynepno3uinuu.
JInHuK HanpsHKEHHOCTH AJIEKTPUYECKOTO MO
416 Pabora cui AIEKTPOCTATUYECKOTO TIOJISL.
o IMorennuan. PasHOCT MOTEHIIMAIOB
4.1 [IpoBOAHMKM ¥ JOUAINEKTPUKH B  IMOCTOSHHOM
4.1.7 BIIEKTPUYECKOM noJe. JuanexkTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. OJHEPrusi 3apsiKEHHOIO
KOHJIeHCaTopa
Texnuueckue YCTpOMCTBA: 3JIEKTPOCKOII,
419 AIEKTPOMETP, ANEKTPOCTATUYECKAS 3alluTa,
o 3a3eMIICHHE  DJIEKTPOIPHOOPOB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTuueckue paboTHL. N3mepenue
o SIIEKTPOEMKOCTH KOHICHCATOPA
IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX
CPEAX
VYcnoBus CYILECTBOBaHMS MOCTOSTHHOTO
4.2.1 3JIEKTpUYECKOro Toka. Mcrounmku Toka. Cuiia Toka.
4.2 [TocTosiHHBIN TOK
422 Hampsokenne. 3akon Oma 17151 yyacTka LenH
473 DIIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenbHoE
o COIPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE




COCAUHCHUC ITPOBOAHUKOB

4.2.5

PaGoTta snextpuyeckoro Ttoka. 3akoH Jlxoyms —
Jlenua

4.2.6

MontHOCTh OJICKTPHUYCCKOI'0O TOKaA

4.2.7

anekTpolaBkymas cwia (manee — JJC) wm
BHYTPEHHEE COMPOTUBICHHE HCTOYHUKA TOKA.
3aKkoH OmMma JUTSt MOJIHOU (3aMKHYTOM)
3NeKTpudecKo nenu. Koporkoe 3ambpIikaHne

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OJIeKTpuYeckuii TOK B  BakyyMme. (CBolcTBa
3IEKTPOHHBIX ITyYKOB

4.2.10

[onynpoBoanuku. CoOcTBeHHass W IpHUMeEcHas
MPOBOAUMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [TomynpoBogHIKOBEIE TPHOOPHI

4.2.11

DIEKTPUYECKUI TOK B AIEKTPOJIUTAX.
DIEKTPONUTHYECKAs! JUCCOLMAIUS. DIECKTPOIIN3

4.2.12

DJIeKTpUYECKUM TOK B razax. CaMOCTOSTEJbHBIN U
HECaMOCTOSATENIbHBIA  pa3psan. Pasnuunble  THIBI
CaMOCTOATENILHOrO paspsana. Moinnus. [lnazma

4.2.13

TexHuueckue ycTpoiCTBa: aMIIEpPMETP, BOJBTMETD,
peocTaTt, UCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE
pUOOPHI, 3JIEKTPOOCBETUTEIILHBIE MPUOOPHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JIHOJ,
TEPMHUCTOPHI " (hoTOpE3UCTOPHI,
HOHynpOBO[{HHKOBLIfI JAU04, raJlbBaHHUKa

4.2.14

[IpakTuueckne paboTel. M3yueHune CcMeEmaHHOTO
COEIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucrouHMKa TOKa U €ro
BHYTPEHHETO COIIPOTHUBIICHUS. Habntonenue
AIIEKTPOJIN3A

11 KITACC

Kon Koanposepsiemoro

pasaesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

4 OJIEKTPOJMHAMUKA
43 MATHUTHOE I10JIE. 9JIEKTPOMATHUTHAS MHAYKIUA
’ 431 ITocTostHHEIE MAaTHUTEI. B3aumonetlictsue




IHOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOM MHAYKIWU.
[IpuHnun cynepno3uuuu. JIMHMM MarHUTHOR

4.3.2 uHAyKuud. KapTuHa TuHUNA MarHUTHOW MHAYKITUU
MOJISI MTOCTOSIHHBIX MAarHUTOB
MaruutHoe nojie mpoBOoAHMKAa ¢ TOKOM. KapTuna
JUHUM TOJNS JUIMHHOTO MPSIMOTO MPOBOJHUKA H
433 3aMKHYTOT'O KOJIBLIEBOTO IPOBOAHMKA, KATYIIKH C
TokoM. OnweiT  Opcrena.  BzaumopeiictBue
MPOBOJIHUKOB C TOKOM
434 Cwita AMniepa, €€ MOJlyJIb M HAPABJICHHUE
Cuna JlopeHua, €€ MOAyJdb U HampaBiCHHE.
435 JBr>keHre 3apsHKEHHOM 4YacTHIBI B OJJHOPOJIHOM
MarHuTHOM moJie. Pabora cumst Jlopenia
4.3.6 SIBneHue 3MeKTPOMarHuTHOM MHIYKIIUU
4.3.7 IToTok BEKTOpa MArHUTHON UHIYKIIMH
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknuu Papajest
Buxpesoe anexkrpuueckoe nosie. 3JC nuaykuuu B
4.3.9 IPOBOJAHMKE, JBWXKYLIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [TpaBuiio Jlenma
4311 NunykrtuBHocTh. SBnenune camounaykiuu. DJC
o CaMOUHTYKI[HH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
TexHuueckue yCTpoMCTBa: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUTHI, IEKTPOJABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHULl, MHIYKIUOHHAS [1€Yb
[Ipaktuueckue paboThl. M3ydeHne MarHUTHOTO
MoJIsl KaTyluIku ¢ TOKoM. MccnenoBanue aencTBust
4.3.15 MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBIEHUS ~ DJIEKTPOMArHUTHOU
WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A
KosnebarensHas cucrema. CBOOOIHBIE KOJIEOAHMS.
5.1.1 [Napmonnueckue kosebanus. Ilepuon, dacroTa,
31 amMIuTyaa U daza KojaebaHuit
5.1.2 [IpyxuHHBI MasiTHUK. MaTeMaTH4eCKUil MassTHUK
5.1.3 VYpaBHeHue rapMOHHYECKHUX KoJieOaHui.




Kunemarnueckoen JUHaAMHUYCCKOC OIIMCaHHC
K0JIE0aTEJIbHOTO JABWXKCHUA

[IpeBpamienne 5SHEPruM NPUH  TaAPMOHHUECKUX
kosnebanusax. CBsA3b  aMIUIUTYABl  KojeOaHWH

>-1.4 UCXOJHOM BEJIMYMHBI ¢ aMIUTUTYAaMHU KOJIeOaHHii
€€ CKOPOCTU U YCKOPEHUS
KonebaTenpHbIii KOHTYD. CBoOopanbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAIBHOM
5.1.5 KoJIeOATeIbHOM  KOHTYpe. AHANOTHS  MEXIY
MEXaHUYECKUMU " ANEKTPOMArHUTHBIMH
kosiebanusimMu. Popmyna Tomcona
516 3aKOH COXpaHEHHUsI DOSHEPruh B  UACATBHOM
o KOJICOATEPHOM KOHTYPE
BrinyxaeHHbIe MeXaHU4YecKHe KoJieOaHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbeIHyXIeHHbIE
3IEKTPOMArHUTHbIE KOJIeOaHusl.
518 [lepemennsbiii Tok. CHHYCOM1aIbHBIN IEPEMEHHBII
o TOK.
519 MOoMHOCTh MEPEMEHHOTO TOKa. AMIUITUTYIHOE U
o JefCTBYIOIIEEe 3HAYCHHE CUITBI TOKA U HATIPSKCHUSI
Tpanchopmarop. IlpowsBoacTBo, mepegada u
notpebdiaeHne INMEKTPUYECKOM SHEPIHH.
51.10 OKOJIOTUYECKHE  PUCKU  TPU  NPOU3BOJACTBE
o SJIEKTPHYECKOH SHEPTHH. Kynerypa
UCIIOJIb30BAaHUS JIEKTPOIHEPTUU B TOBCEIHEBHON
KU3ZHU
5111 Texuuueckue yCTpOICTBA: ceiicmorpad,
o DIIEKTPUYECKUI 3BOHOK, IMHUH JIEKTPOIIEpeIay
[IpakTnueckue paboTEHL. Uccnenosanue
3aBHCHMOCTH I€pHOJia MaIbIX KosieOaHuil Tpy3a Ha
5112 HUTH OT JJMHBI HUTH U Macchl TIpy3a.

HccnenoBanue MEepeMEHHOTO TOKa B IEMH U3
MOCJICIOBATEILHO COSAMHEHHBIX KOHJICHCATOPA,
KaTyLIKU U pe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJTHBI, yCIIOBHUS

591 pacrpocTpaHeHHUsI. [Mepuos. CkopocTb

o pactpoCTpaHeHUs U JUIMHA BOJIHEL. [lonepeunsie u
TIPOJIOJIBHBIC BOJHBI

591 Wutepdepenims u Tudpakuus
o MEXaHHUUECKUX BOJIH

5.2.3 3ByK. CkopocTh 3ByKa. [’ poMKOCTh 3ByKa. BricoTa




ToHa. TemOp 3ByKa

524

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS H3ITy4YCHHUS
AJIEKTPOMArHUTHBIX BOJH. B3auMHasg opueHTalMs
BeKTOpOB E, B 1 v B 2I€KTpOMarHuTHON BOJIHE B
BaKyyMe

525

CBolCTBa 3JICKTPOMAarHUTHBIX BOJIH: OTpa)X€HUE,
peoMIIeHueE, MoJIIpU3aLus, nudpaxus,
uHtepdpepenimsa. CKOpPOCTb AIIEKTPOMAarHUTHBIX
BOJIH

5.2.6

[llxana »a€KTpOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHLI pa,Z[I/IOCBSISI/I 58 TCIICBUACHUS.
Pannonokanus. DIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpYXaIoIIeil Cpeabl

528

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas JUArHOCTHKA B
TEXHUKE W MEIULUHE, pajgap, paguolpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITHUKA

5.3.1

[IpsamonHEiHOE  pacnpoCTpaHEHHE CBETa B
oaHopoHOM cpene. JIyd cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenne n300pakeHuii B INIOCKOM 3epKalie

5.33

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOCONIOTHBIN MTOKa3aTeb MPETIOMIICHUS

534

[TonmHoe BHyTpeHHee oTpaxkenue. [lpenenbHbIi
YTOJI TTOJIHOTO BHYTPEHHETO OTPaKEHUS

535

Hucnepcust cBera. Cl0XKHBII cocTaB Oeoro cBeTa.

Ilser

5.3.6

Coluparonue U pacceuBaronIue JUH3BL. TOHKast
nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas CHIIA
TOHKOM JnuH3BL IlocTpoeHue wu300pakeHuil B
coOuparIuX U pacceuBaromux jauH3ax. Gopmyma
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBacMOe JTUH30M

5.3.7

[Ipenemns MIPUMEHUMOCTH reOMETPUYECKOI
OIITUKHU

5.3.8

HNurtepdepentus cBera. KorepeHTHbIE NCTOUYHUKH.
VYcnous HaOI0IeHUs MaKCHUMYMOB u
MUHUMYMOB B HHTEP(EpPEHIIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB

539

Hudpakuus cBera. JudpaxkmmonHas pemérka.




YcioBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IIPH
NajJicHi  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
TU(PaKIIMOHHYIO PEIIETKY

5.3.10 [Tonspuzauus ceeta
Texuuueckue yCTpOICTBA: OYKH, ayma,
5311 dboToanmapar, MTPOCKITHOHHBIH ammapar,
o MHKDPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OITHKa,
T PaKIMOHHAS PEIETKA, TTOISIPOUS]
[IpaxkTtuueckue paboTel. M3mepeHue mokazaTens
5312 MPEJTOMIICHUS. Hccnenosanue CBOICTB
o n300paxkenuii B jmH3ax. Habmromenne qucrnepcun
CBeTa

DJIEMEHTHI CITIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panuier IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [loctynaTsl TeOpUM OTHOCHUTEIBLHOCTH:
WHBAPUAHTHOCTb MOXYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHIIMII OTHOCUTEIBHOCTH DHHIITENHA

6.2

OTHOCUTENHLHOCTD OOIHOBPCMCHHOCTH.
3aMeI[JI€HI/Ie BPCMCHHU U COKpPAIICHUC OJIMHBI

6.3

DHEprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI

6.4

CBsi3b  MacCchl C DJHEPrUel ¥  UMIYJIbCOM
CBOOOIHON YaCTHUIBI. DHEPTHUS MOKOSI CBOOOIHOM
YACTHUILIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBON OITTUKU

7.1.1

®otonsl. @Dopmyna Ilmanka CBSI3M HSHEPruu
¢oroHa ¢ ero 4yacToToi. DHEPrusi M HMILYJIbC
dorona

OTtkpeiTue u uccnegopanue Gorodddexra. OIbITHI
A.T". CroneroBa. 3akons! poroaddexra

VYpaBHenune OiamTediHa s porodddexra.
«Kpacnas rpanumna» porodddexra

7.1.4

Hasnenue ceera. Onbrtel [1.H. JIlebenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

TexHuueckue YCTpOMCTBA: b oTOdIIeMEHT,
¢doronaTunk, cConHEeYHas 6aTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atoma Tomcona. OmnbiTel Pezepdopaa mo
HCCJIEI0BAHUIO CTPOEHUs aTroMa. [Inanerapuas
MoJieIb aToMa

7.2.2

ITocrynarer bopa. HM3mydeHue u moryonieHue




(GOTOHOB TIpU TMEpexo/e aToMa ¢ OAHOTO YPOBHS
SHepruu Ha Apyroil. Bunbl cnektpoB. Crnektp
yYpOBHEH HEPrUH aToMa BOAOPOa

7.2.3

BonHoBbIE cBOMcTBa yactul. Bonubel ae bpors.
Kopnyckynsipao-BonHoBoi nyanusm. udpaxius
JIEKTPOHOB HA KpUCTAJLIaX

7.2.4

CnoHTaHHOE M BBIHY)KIEHHOE  HM3JIy4YCHHE.
VYcTpoiicTBO M NPUHIMI PabOTHI J1a3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN aHAIN3
(cnexTpockomn), Jla3zep, KBAHTOBBIM KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habmronenue
JIMHENYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJIr01eHUS u perucTpanuu
3JIEMEHTAPHBIX YAaCTHII

7.3.2

OTkpeiTHe paguoakTuBHOCTH. OnbIThl Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PaJUOAKTHUBHOIO
usnyuenusi. CBoiictBa anb(a-, Oera-, ramma-
U3Iy4deHus. BausHue paguoakTUBHOCTH HA JKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTHe mnpoTOHAa M HeWTpoHa. HykinoHHas
Monenb siapa [eizenOepra — MBanenko. 3apsin
sapa. MaccoBoe uncnio sapa. M3otonst

7.3.4

Anbda-pacnaz. DNEKTPOHHBIA W TIO3UTPOHHBIN
Oera-pacma. ["amMMa-u3iyueHue. 3aKkoH
pPaZnOaKTUBHOTO pacmaja

7.3.5

DHeprus CBA3U HYKIOHOB B siApe. SnepHbIe CUIIbI.
HedekT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTES sAED

7.3.7

Snepubiii  peaktop. TepMosimepHBIA  CHUHTE3.
[Ipobnembl U MEepCreKTUBBI SIEPHON YHEPTEeTHKH.
OKOJIOTUYECKHE ACHIEKTHI SIIEPHON SHEPTETUKU

7.3.8

DneMeHTapHble 4YacTUIlbl. OTKPBITHE MO3UTPOHA.
DyHIaMEHTaIbHbIE B3aUMOJICUCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, snepHsiii peakTop, aroMHasi 6omba

7.3.10

[IpakTtuueckue pabotel. MccrnemoBanue TpeKoB
gacTul] (110 TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3muoro Heba. Co3Be3nusi, sipKkue 3BE3JBI,
NJI1aHCThI, X BUAUMOC IBUXKCHUC




8.2

Conneunas cucrtema. IlnaHeTsl 3eMHOH TpyMIIBIL.
[InaHeTBI-TUTaHTBI M MX CIyTHUKH, KapJIUKOBBIC
r1a"eTsl. Mansle Tena COJIHEYHON CUCTEMBI

8.3

Conane, ¢orochepa u armochepa. ComHeqHas
AKTUBHOCTD

8.4

Nctounuk sneprun CosHia v 3BE311

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKH: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, ux
B3aUMOCBsI3b. [[narpaMMa «CeKTpaJIbHBIN KJ1acc —
CBETUMOCTD). 3BE3 bl TJIaBHOU
MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» TUISt 3BE31 TJIaBHOM
MOCJIEI0BATEILHOCTH

8.6

BuyTtpennee ctpoenue 3BE31. COBpeMEHHBIE
MPEACTABICHUSI O TPOUCXOXKIACHUH U DBOJIIOIUU
CouHIta ¥ 3BE€311. DTankl )KU3HU 3BE3]

8.7

Mneunsiii ITyte — Hama 'anaktuka. CnupanbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE31, raza
n neid. Ilomoxxenme u aBwxkenne CoiHIa B
["amakTuke. [1nockas u chepruyeckas moaCUCTEMbI
lNanaktuku

8.8

Tunbel ramaktuk. PanuoranakTMku W KBas3apsbl.
UEpHbie AbIPHI B iApax rajlaKTUK

8.9

Bcenennas. Pacumupenue Bceenennoil.  3akon
Xab6mna. Pa3beranue ranaktuk. Bo3pact u paauyc
Bceenennoii, teopust bonpmoro B3peiBa. Moneinb
«ropsiueit Beenennoin». PenukroBoe usinydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménnsie poOIeMBbI
aCTPOHOMHUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

ChopMupoBaHHOCTh YMEHMH pacro3HaBaTh (pU3MUYECKHE SBICHUS

(iportecchl) U OOBSICHATH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

Bnaz[eHHe OCHOBOIIOJararonmmmMumn (1)I/I3I/I‘-I€CKI/IMI/I IIOHATUAMHU u

BEJIMUYMHAMU, XapaKTEePU3YIOMUMHU (HU3HUECKHE TPOLECCHI

ChopMHUpPOBAaHHOCT, yMEHUW TMPUMEHATh 3aKOHBI KIJIACCHUYECKOU
MEXaHHKH, MOJIEKYJISIPHOM (buzuku u TEPMOIUHAMUKH,
QJICKTPOJAUHAMUKU, KBaHTOBOU (1)I/ISI/IKI/I IJI1 aHallku3a U OG'LHCHQHI/ISI
SBJICHUM MHUKpOMHUDPA, MAKPOMHMpA M MeEramupa, pas3jiidarb yCJIOBHS
(rpanuIbl, 00J1ACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOUuii xapakrep (yHIaMEHTalIbHBIX 3aKOHOB M OTPAaHUYEHHOCTD
HCIOJIb30BaHHA YAaCTHBIX 3dKOHOB; aHAJIMU3UPOBATH (I)I/I3I/I‘-IGCKI/IG
MPOLECChl,  WCTONB3ysS  OCHOBHBIC  TIOJNIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTHU

ChopMUpOBaHHOCTh yMEHHUS pa3nuyaTbh YCJIOBUS IMPUMEHUMOCTH

Mozenel (pu3nUecKuX Tel U MPOIECCOB (SIBICHHI)

ChopMHUpPOBAaHHOCTH, YMEHHS peIIaTh pPAcu€THBIE 3a7a4dl C SBHO
3aITaHHOW W HESIBHO 3aJJaHHON (PU3MYECKOW MOJENIbIO: HA OCHOBAaHHUH
aHalmM3a YCJIOBHsS BbIOMpAaTh (HU3MUECKHUE MOJEIH, OTBEYAIOLINE
TpeOOBaHUAM 3aa4UH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyJaThl  (PU3WYECKUX  TEOpUH  TPH  HMCTOJIH30BAHUH
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3ajJad, MPOBOJIUTH Pacuy€Thl Ha
OCHOBaHMH HUMCIOIIUXCA HJaHHBIX, aHaJII/ISI/IpOBaTI: pe3yHLTaTLI n
KOppeKTI/IpOBaTB METOAbI peH_IeHI/IH C y‘IéTOM HOJIy‘-IeHHI:IX

pe3yNIbTaToB

Pemate kauyecTBEeHHBIC 3a7aud, TpeOyromnMe NPUMEHEHUs 3HAHUU W3
pasHbIX pa3/eioB IIKOJIBHOIO Kypca (M3MKM, a TaKXKe WHTEerpaluu
3HAHMH W3 JPYrMX MPEIMETOB €CTECTBEHHOHAYYHOIO IIMKJA:
BBICTPaMBaTh JIOTUYECKYIO ILENOYKY pAaCCyKACHUM C OIOpOM Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SABJICHHUA




Bnaz[eHHe OCHOBHBIMHU METOJaMHn HAay4YHOTr' O IIO3HaHUA,
HCIOJIb3YCMBIMHU B (1)I/I3I/IKGI OpoOBOAUTHL TIIPAMBIC W KOCBCHHBIC
n3MepeHuss (DU3UYECKUX BEIWYWH, BBIOMpAs ONTHUMAIbHBIA CTHOCOO
WU3MEPEHUs] W HCIOJIB3Ysl W3BECTHBIE METOJBI OIEHKH TOTPEIIHOCTEH
W3MEpEHUl, MPOBOIUTH WCCIEAOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX
BCIIMYNH C HUCITOJIB30BaHUEM MMPSAMBIX H3MepeHHﬁ, OGB}ICHSITL
MOJTyYCHHBIE PE3yJIbTaThl, UCHOB3Ys (PU3NIECKHE TCOPUH, 3aKOHBI U
TIOHATHS, M JINaTh BBIBOJBI; COONIIOATh MpaBmiia 0€30MacHOTO Tpya
IIpU MPOBEACHUH HCCIIEIOBAaHUN B paMKax Yy4eOHOIO HKCIEpUMEHTa U
y4e0HO-HUCCIeIOBATEIbCKOH ~ ACSITENPHOCTH C  HCIOJIh30BAaHUEM
nU(PPOBBIX  M3MEPUTEIBHBIX  YCTPOWCTB W JIaDOpaTOpPHOTO

o0opyI0BaHUS

ChopMHUpOBAaHHOCT, ~ YMEHHUM  aHAIM3UPOBaTH HM  OIICHUBATH
MoceACTBHS ObITOBOI M MPOM3BOACTBEHHOM NIEATENHHOCTH YEJIOBEKa,
CBSI3aHHOU C (PU3MYECKUMHU NPOIECCaMH, C MO3MLIUNA HKOIOTHYECKOM
0€30MacHOCTH; MIPEICTABICHUN 0 pauroHaIbHOM
MPUPOJONOJIB30BaHUU, a  TakK€  pPa3yMHOM  HCHOJIb30BAHUM
JOCTMIKEHHM HAayKd M TEXHOJIOTMHA Uil JAJbHEWIIEro pa3BUTHS

4eJI0BEUYECKOro 00IeCTBA

OBnageHue pa3TUYHBIMH crocobamMu  paboTel ¢ HHpOpManuei
¢u3nUYeckoro  coAaepX)aHWA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUIl KPUTHYECKOTO

aHaJIM3a U OLICHKH JI0CTOBEPHOCTH MOJTydyaeMoil nHpopmanuu

10

ChopMHUpPOBAaHHOCT,  YMEHHH  NPUMEHSITH  OCHOBOIIOJIATAIOIINE
ACTPOHOMUYECKHE TIOHATHUS, TEOPUM W 3aKOHBl [JIs AaHaIW3a H
00BsicHEHUST (PU3UYECKUX TMPOIECCOB, MPOMCXOMAAIINX Ha 3BE3/IaX, B
3BE3AHBIX CHUCTEMAX, B MEXIAUIAKTUYECKOM CpeAe; JABUKECHUS

HEOECHBIX TEJI, DBOJIIOLMY 3BE€311 M Beenennoi




IIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon

pasaena/re

MBI

Kon
Jj1emMe
HTAa

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

MEXAHUWKA

1.1

KMHEMATHKA

Mexanudeckoe JBWKCHUC. OTHOCHUTENHLHOCTh MEXaHHMYIECKOTO

nBrokenns. Cucrema oTcuyéra

MarepuanbHasi TOUKa.

TpaeKTOpuA

E€ paryc-BeKTop:

7(r)=(x(z) mz ) =(2)),

TpaeKTopIL,

IepeMeIleHIe: 3 I
4

AF =7 (ty))—7(t)=r, -1, =
= (Ax,Ay,Az),

MyTb.

CroxeHne nepemememlﬁ:

N, =, + 1

CKopoCTh MaTepHUAIbHON TOUYKHU:
Ar

D=L
At

=73'=
—7, (Ux‘U_r‘U:)'
Ar—0

'

Ax ,
v, =— X,'. aHAIOIMYHO v, =Yy,, U.=Z/.
s - f - :

CrnoxeHne CKopocTeil: o, = v, + 0, .
Brruncnenue nepemMeieHrs U MyTd MaTepruaibHON TOUKU IIPU
IPSMOJINHEHHOM JIBUKEHUU BAOJb OCH X IO rpapuKy

3aBUCUMOCTH Vx(t)




- . AD .,
chope}me MaTepHaJIbHOII TOYKIL: a = A_ =v, = (a
! =0

a _Auy,

= =(v,),". amanormro a, =(v,)’, a.=(v.);.
Ar—0

PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE:

xX(t) = xg + oyt

1.1.5
Ve (t) — vg, = const
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBHKEHUE:
x(1)=x,+ vy, t +-=
v (t)=vu, +at
1.1.6 a, = const
fo - Ul"r = 2(1_‘,(.\'2 - xl)
TIpII JBIDKEHIII B OJHOM HAIpPABJIEHIH MyTh S = 21~ 22
CBoOoaHoe masienne. Y CKopeHrue CBOOOTHOTO TafCHHUS.
Yi v
E
1.1.7
Yo L
o Xo \—-

JIBmwkeHue Tenna, OPOIICHHOTO MOJT YIJIOM 0, K TOPU30HTY:




x(f) =x, + Uyt =2, +U,cosa- ¢

gt

£ ,
V(@) =y, +0p,t + g‘T =V, + Uysina-1—=—

v,(t)=v,, + gt =V,sino— gt

g.=0
g, =—-g=const

,[
l
{vx (t)=1v,, =v,cosa

KpuBonuneiinoe nBuxenue. [[BrkeHne MaTepruaibHON TOUKHU
10 OKPY>KHOCTH.
VYrioBas v TMHENHAA CKOPOCTh TOUKH:

v = wR

118 [Ipu paBHOMEPHOM JIBUKEHUH TOUYKH IO OKPYKHOCTH

_21'[_2
w = = U

. LleHTpOCTpEMUTENTFHOE YCKOPEHUE TOYKH:

e = 7 = w?R

. [TontHO€ yCKOpEeHME MaTeprUaibHON TOUYKHU

Tépnoe Teno. [locTynaTenbHOE U BpalllaTeIbHOE ABUKEHUE

1.1.9 .
TBEPJIOTO TeNa
JUHAMUKA
191 WNuepuumaneubie cucteMsl orcuéra. Ilepsbiil 3axkoH HproTOHA.
o [Tpuniun oTHOCUTENbHOCTH ["anumnes
Macca tena. IITIOoTHOCTE BeliecTBa:
m
1.2.2 P=v
Cuna. [TpyHumMn cynepno3uiyumn CUiI:
1.2.3 ’ o

FpaBHoaeiz’ICTB = Fl + FZ +...




1.2.4

Bropoii 3akon Herotona: ajist matepuanbHoi Touku B UCO

>
>

F]_ =maq

Ap = FAt
npu

F = const

1.2.5

Fi?_ }_::21

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHbBIX TOUEK:

>

Fip; = —Fp

1.2.6

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHWIbI IPUTAKCHUA MCKIAY

TOYEUYHBIMU MaCCAMHU PaBHBI
mim,

F=6—p

Cuna tspkectu. LleHTp TskecTH Tena. 3aBUCHMOCTH CHIIBI
TSKECTH OT BBICOTHI h Ha/Ji MOBEPXHOCTHIO TUIAHETHI PalnyCOM

RO:
GMm

"9 = Ro + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuina TpeHus CKOJIbKEHUS:

Frp = uN

Cuna TpeHus NoKos:




Koadduuuent tpenuns

JlaBnenue:
N
1.2.9 ==
P=7%
1.3 CTATUKA
.
F
MOMEHT CUIIBI OTHOCUTENIBHO OCH BPAILICHHUS :
1.3.1
M| = Fl, rae | — mueyo cuiel
F
OTHOCUTENIBHO  OCH,  mpoxozjsmieil  yepe3  Touky O
NEePHEHIUKYISIPHO PUCYHKY
[lenTp macc Tena. [leHTp Macc cucTeMbl MaTEpPUATbLHBIX TOYECK:
myr; + myry+...
rH.M. =
my; +my+...
1.3.2
B onHOpogHOM TIOJIE TSIXKECTH
(g = const)
LIEHTP MaccC TeJia COBIMAJIAET C €r0 IEHTPOM TKECTU
VYcnoBus paBHoBecus TBEporo tena B MCO:
JMI +M,+...=0
1.33

IF'I +F+...=0

3akoH [Tackang

JlaBnenue B KUAKOCTH, nokosieics B UCO:

p =Dpo+pgh

3akoH Apxumena:

>
>

FApX = _PBbITeCH




€CJIM TEeJIO U KUAKOCTh nmokosaTcsd B MCO, To

FApX = ngBbITeCH

VYcnoBue miIaBaHus TEl

3AKOHBI COXPAHEHMA B MEXAHUKE

NMnynbsc MmaTepralbHOU TOUKU:

p=mv

NMiynbsc cuctemsl Tei:

- - -

p=pt+p+..

3aK0H U3MCHCHUS U COXpaHCHU UMITYJIbCA:

B CO

Ap = A(pl + p2+- ' ) = FlBHeIl[HAt + FZBHE]_[IHAt-I_' -

B CO , ecin
Ap = A(py +pp+...) =0

, €CITH

- -

FlBHeLUH + FZBHeI]_[H+- ..=0

PeakTuBHOE IBUXKECHUE

F
AF ::;

PaGota cuibl Ha MajIoOM MepeMeleHIH:

.-1=|l*:|-|:_\)7|~cos a=F, -Ax




1.4.5

« F

D
MOIIHOCTD CHJIBI:
€CJIH 3a BpeMs
At

paboTa CHITBI U3MEHSAETCS Ha , TO MOITHOCTD CHJIBI
AA

P=— =F-v-cosa
At Ar—0

1.4.6

Kunerndeckas 3Heprusi MaTepuaabHON TOUKH:

mv p
EKI/IH = =5

2 2m

3aKOH U3MEHEHHUSI KWHETUYECKOW SHEPTUU CUCTEMBI

MatepuanbHblx Touek: B MCO AEkun = A1 + A2 + ...

1.4.7

[ToreHmansHas 3HEprusi:

JJIA IIOTCHIIUAJIBHBIX CHUJI

A12 = Elnm‘eHu - EZHOTeHu_= AEHOTeHu

HOTGHHI/IaHBHaH OHCPTHUA MaTepI/IaJIBHOI\/II TOYKHU B OJHOPOAHOM
IIOJIC TSAXKECTHU:

EHOTeHu =mg h

[TorenmuansHast SHEPrys ynpyro Ae(GopMUpOBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUECKON SHEPTUHU:

Eyex = Exun + Enoremb
B I1CO AE,ex = Ascex menorerm. cuns

B IICO AEMCX = 0. €CIIII Agcex HeIoTeHI. CHT — 0




1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

I'apmoHnueckue KoJIeOaHus MaTepHalbHOU TOYKH.
AmMmutyaa u ¢gaza konebanuii. Knnemarndeckoe onucaHue:
x(7) = Asin( @t +0, ).
v.(H)=x/,
a(D=(v,). = —o’x(f) = a, + o'x=0,
I7Ie X - CMEIlIEHUE U3 PaBHOBECHUS.

JInHaMu4eCcKoe onucaHue:

rac

. DTO 3HAYMT, UTO
F, = —kx.

DHepreTuvyecKkoe onucaHue (3aKOH COXpPaHEHUsI MEXaHUUECKOU

SHEPTHH):

CBsi3p aMIUTUTYIBI KOJICOAHWH CMEIIEHUS MaTepUabHON

TOYKH C aMIUTUTYJaMH KoJieOaHul €€ CKOPOCTU U YCKOPECHHSI:

Uy =04, @ =04

1.5.2

[Tepuona u yacTora KoseOaHU:

2n 1

® v

[lepnox Manbix CBOOOIHBIX KOJ€OAHUH MaTEMaTHYECKOTO

MasiTHHUKA:

T=21Jz
g

[Tepuon cBOOOIHBIX KOEOaHUN PYKUHHOTO MasTHUKA!

T =2m. |2
k




1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpusas
[Tonepeunsie u MPOJIOJIbHBIC BOJIHBI. Cxopoctb
pacnpocTpaHEHUs U JITMHA BOJIHBIL:

A=vT = Y

1.5.4 v
HNutepdepentius u qudpakius BOJIH

1.5.5 3ByK. CKOpOCTb 3ByKa

2 MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA
Mopenu cTpoeHus ras3os, XKUAKOCTEH U TBEpABIX Ted. [lycTs
TepMOAMHAMUYECKass cucrema (Tenmo) coctouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Torjga KOJIM4ecTBO BEIeCTBa
N m
TN w
2.1.1
rae
Ny
—9ucio ABOrajipo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHasi Macca BellecTBa

2.1.2 TermioBoe IBM>)KEHUE aTOMOB M MOJIEKYJI BELIECTBA

2.13 B3aumopeiicTBrue yacTuIl BelecTBa

2.14 Huddysus. bpoyHoBckoe ABMKEHHE

2.1.5 Mopenb uneansHoro raza 8 MKT
CBs3p MEXKIy JABJICHUEM U CPEHEW KMHETHYECKOW dHEprueu
MOCTYMATEJIbHOTO TEIJIOBOTO JABUKEHUS MOJEKYJ UJI€aTbHOTO
raza (ocHoBHoe ypaBHeHUuEe MKT):

1 = 2 (mp?) 2
1.6 p=§mcnv‘=§n l ‘2 =§n Epoer




- KOHIIEHTpAIUs MOJIEKYJT

2.1.7 AoGcomoTHas Temmiepatypa: T =t +273K

CBs13bp TEMIIEpaTyphl Ta3a CO CPEAHEH KUHETHUECKOW YHEpruei

MOCTYHNATCIbHOI'O TCIIJIOBOT'O ABUKCHUS €0 MOJICKYJIL:

<)

kT

le

2.1.9 VYpasuenue p = nkT

Mopenb uaeaabHOTO Ta3a B TEPMOIMHAMHUKE:

| VpaBHerHe Merreieena — Kianeifpora
| BeIpeoKeHHe U1 BHyTpeHHel SHepIHH

VpaBHeHHne MeHzeneeBa — KitameiipoHa (IpHMEHI)

3aIlICH):
pV=""RT =vRT = NkT, p=PRL
2.1.10 H H

BrIpakeHHe U1 BHyTpPeHHell 3Heprii 0JHOaTOMHOIO

rasa (IpHIMeHIMbIe ()OPMEI 3aITICH):

U=3vRT =3 NkT =3 ™ RT =ve T=3 p¥
2 2 2 2

L

3akoH JlanbToHA /TSI TaBJICHUSI CMECH Pa3PEKEHHBIX Ta30B:

2.1.11 p=p1t+p2t+

H3omporiecchl B pa3pekeHHOM ra3e C MOCTOSHHBIM YHCIOM

112 MouiekyJ1 N (C TOCTOSSHHBIM KOJTMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const ,

n3zoxopa (V = const):




1%
— = t
T cons

n3zobapa (p = const):

<

— = const
T

I'padmaeckoe npencrapnenue nzonpoieccos Ha pV-, pT-u VT-
JarpaMMax.

OOBEIMHEHHBIN Ta30BbINA 3aKOH:

pV .
T = cons

JJI1 IIOCTOSTHHOI'O KOJIMYECTBA BEIIIECTBA V.

HaCBIH_[eHHBIe U HCHACBIIICHHBLIC  IIaphI. KadgecTBenHas

3aBUCUMOCTDL IINIOTHOCTU W HABJICHUA HACBINICHHOTO IIapa OT

211 TEMIIEpPaTyphbl, UX HE3aBUCUMOCTb OT 00BEMaA HACHIIIEHHOTO
napa
BnaxnocTs BO3ayXa.
OTHOCHUTENBbHAS BIAXXHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbmmapa (T) pHacmmnapa (T)
5115 N3MeHeHue arperatHbIX COCTOSIHMW BEIIECTBA: UCIIAPEHUE U
o KOH/JICHCAIINsl, KHTIEHUE KUIKOCTH
5116 N3meHeHne arperaTHbIX COCTOSSHUW BELIECTBA: IUIABICHHUE U
o KpUCTAJTU3ALIHS
2.1.17 [TpeobpaszoBanue YHEPTUH B Pa30BBIX MEPeXoax
2.2 TEPMOJUHAMUKA
2.2.1 TermtoBoe paBHOBECHE U TEMIIEpaTypa
222 BnyTtpeHHss sHeprus
Tennonepenaya kak crmoco0 M3MEHEHUS] BHYTPEHHEHW dHEPTryu
223 0e3 coBepmieHuss paboTel. KOHBEKIMS, TEIIONPOBOAHOCTD,

U3ITy4eHue

224

KonnuecTBO TEILIOTEI.




VY neapHas TEIIOEMKOCTH BEIIECTBA C:
Q = cmAT

225

VY nenwpHas Temnora napoodpazosanus L: Q = Lm.
VY nenpHas TemioTa miasieHus A Q = Am.

VY nenpHas TeniaoTa Cropanus TomimBa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMHUKE:
A = pAV

Brruucnenue padoTsl o rpaduky nporecca Ha pV-nuarpamme

2.2.7

[TepBbIii 3aKOH TEPMOAUHAMUKH :
Q12 =AUy + Ay = (U — Uy) + Ar

Annabara:
Q12 = 0= A4, = (U — Uy) = AUy,

228

BTopoii 3akon Tepmonnnamuku. HeobpaTumelie mporiecchbl

229

[Tpuniune! gerictBus TermnoBbix MamuH. KIT/:
Asamam — QH&T‘P _Ionnl = 1 _ leonl

o, o o

XlHarp XlHarp X Harp

n=

2.2.10

MakcumansHoe 3nauenue KII. [{ukn Kapno:
Loy ~Ton | Tow

Twp Tmrp

max M = Ngppe =

2.2.11

YpaBHEHHE TEIIOBOTO OaaHca:
Q]_ + QZ +Qg+= O

SJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.1.1

OnexTpu3anus Tl U €€ MpOsABICHUSA. DIEKTPUUECKUM 3apsil.
JBa BHma 3apsga. OJIEMEHTApHBIM SJIECKTPUYECKUN 3apsl.

3aKkoH COXpPAaHCHUS SJICKTPUUCCKOTO 3apsiia

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJAHOM BEUIECTBE C AUDIIEKTPUUECKON

MMPOHUITACMOCTBIO

q,

1 .|‘]1|'

~
1

F= qullllql —

g 47tsao

OnekTpudyeckoe mnoJsie. Ero pgedcTBue Ha 3IEKTPUYECKHUE

3apsabl

Hanpssx€HHOCTB JIEKTPUYECKOTO MOJIA:

>

. F

quOGHbIﬁ

[Tone Toyeunoro 3apsna:

OJTHOPOJIHOE TIOJIE:

>

E = const.

KapTunse! 1MHMNA HaOpsHDKEHHOCTH ATHX TOJIEH

HOTGHHI/IaHBHOCTL QJICKTPOCTATHUYCCKOI'O I10JIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANIPSHKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.

HOTCHHI/IaHBHaH 3HepFI/IH 3ap5ma B SHGKTpOCTaTI/I‘IeCKOM TI10JIC:
W =q¢




IloTennman OJICKTPOCTATUYCCKOI'O I10JIA:

o=V
T q

CBs3b HaHpﬂ)I(éHHOCTI/I IoJids U PAa3sHOCTH NMOTCHIUAJIOB JJI

OJTHOPOJIHOTO AneKTpocTatnyeckoro moist: U = Ed

[IpuHIIMTT CynEepIIO3UIUU ANEKTPUUECKUX MTOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...

ITpoBOIHUKY B 37I€KTPOCTATHUECKOM IOJIE.
VYcnoBue paBHOBeCHUS 3apsA70B: BHYTPH IIPOBOJHUKA
Et=0

, BHYTPH U Ha MOBEPXHOCTH MPOBOJHHUKA @ = const

I[I/IBHGKTPI/IKI/I B 3JICKTPOCTATHUYCCKOM IIOJIC. I[I/IBHGKTPI/IHGCKEUI

MIPOHUIIAEMOCTh BEIICCTBA €

Konaencarop. DneKTpo€MKOCTh KOHIEHCATOPA:

q
c=—
U

DIIEeKTPOEMKOCTH IIOCKOTO KOH/IEHCATOpa:

€S
= = &l

d

3.1.10

HapaJIJICJILHOC COCAMHCHUC KOHACHCATOPOB:

q=1q +q2+...,U1 = Uz =""Cl'lapaJIJ'l_C1 +C2+...

[TocnenoBareapbHOE COCTMHEHNE KOHICHCATOPOB:

1 1.1,
Cr[ocn Cl CZ

U= U1+U2...,ql =dq; =...,




3.1.11

OHeprus 3aps>KEHHOr0 KOHIEHCAaTopa:

U CU? 2
w = _ 4
2 2 2C

3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

_4Aq
At

Ar—0

ITocTosHHEI TOK: I = const

Jlist mocTosiHHOrO TOKa q = It

322

VYcnoBus CyiecTBOBaHUS JIEKTPUUECKOTO TOKA.
Hanpsioxenne U u 3/IC E

3.23

3akoH OMa Jj1s1 y4acTKa 1eMu:

I_U
"R

324

DJIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBUCUMOCTh
CONMPOTUBJICHHUA OJHOPOAHOI'O IMPOBOAHUKA OT €TI0 IJIMHBI U

CCUCHUS. y,I[eJ'IBHOC COIIPOTUBJICHUEC BEIICCTBA.

l
R:p§

3.2.5

Hctounuku toka. 3/C uctounmka Toka:

ACTOpOHHI/IXCI/Iﬂ

q

E =

BHyTpeHHee COnpOTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon Oma [J1s TOTHOM (3aMKHYTOM) AJIeKTpUYeckon menu: E

=]R + Ir, oTkyna




3.2.7

[TapamiensHOE COeTMHEHNE TTPOBOHHKOB:
I=I1+12+..,Ul=0U2=..,
1 1 1

=—+—+.
Rnapajm Rl RZ

[TocnenoBareIbHOE COCTUHEHUE TIPOBOTHUKOB:
U=Uul+02+..,11=12=..,
RHOCJI = R1 + R2+ .-

3.2.8

Pabota snektpuueckoro Toka: A = [Ut.
3akon Jlxxoyins — Jlenia:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=1Ut=7t

3.29

MomHOoCTh SJICKTPHUYECKOT'O TOKA:

TemmoBas MOINHOCTB, BEIACTIACMAs Ha pE3NUCTOPE:

p-rr=Y -
R

MoniHocTh HCTOYHUKA TOKA:

Ad_ .
PE=—' =EI
At

Ar—0

3.2.10

CBoOOfHBIE ~ HOCUTENM  DJEKTPUYECKMX  3apsAoB B
MIPOBOJHUKAX.  MeXaHu3Mbl  NPOBOAMMOCTH  TBEPIBIX

METaJUIOB, PACTBOPOB M pAacCIUIaBOB JJIEKTPOJIUTOB, Ta30B.




[TonynpoBonHuku. I101ynIpOBOJHUKOBBIN U0

33 MAT'HUTHOE I1IOJIE
MexaHnueckoe B3auMOJICUCTBUE MArHUTOB. MarHuTHoe IoJe.
Bekrop wmarauTHOM uHAykuuu. [lpuHnmun cynepno3uuuu
MarHuTHBIX MOJICH:
331 B =B; +By+..
Jlunuu  wHAYKOUMU MarHutHOro moss. KaptunHa —nuHMiA
WHIYKUNN MarHuTHOTO 0JIA IIOJIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
OnelT Opcrena. MarHuTHOe I10JI€ NPOBOJHUKA C TOKOM.
330 KaptnHa nuHMII WHOYKOMM MarHUTHOIO TOJIA JJIMHHOIO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJBIIEBOI'O MPOBOAHUKA,
KaTyLIKH C TOKOM
Cuna Amrnepa, €€ HanpaBJIECHUE U BEJIUYNHA:
F, = IBlsina
3.3.3 |, rae o — yroja Mexay HallpaBJICeHUEM IIPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIE€HUE U BEJIUYUHA:
Frop =1 q | vBsina
IJI€ 0L — YIOJl MEXAY BEKTOpaMHU
v
334
u
B
. JBM>KeHHME 3apsHKEHHOM YacTHIbl B OJHOPOJAHOM MarHUTHOM
oJie
34 OJIEKTPOMAT'HUTHAA UHAYKIMA
[ToTok BeKTOpa MarHUTHOM MHITYKITUU:
34.1 ® = B, S = BScosa




342

SIBnenue anexTpoMarauTHON MHAYKIMHU. DJC MHIyKIUN

343

3aKoH 3eKTpoMarHuTHo nHaykuu dapanes:

=’
Az A0

E=-

344

(jatn'
N / )
=

SJIC uHAYKIMU B IPSMOM IPOBOJHUKE JUTUHOM 1,

JBIKYIIEMCS CO CKOPOCTBIO

>

WLl

B OJHOPOJHOM MAarHWTHOM noJie B:
| E; 1= Blvcosa

, TJIe 0. — YToJI MKy BEKTOpOM B 1 HOpMaiibio

n

K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI

>
>

luv

; €CIIH

12




TO
| E; |= Blv

3.4.5

[IpaBuo Jlena

3.4.6

NHAYKTUBHOCTB:

L_CD
T

, umm @ =L1.
Camounaykuus. 9JIC caMOMHAYKIIWHA:

E,=- QL =11
Aty

3.4.7

9Heprm1 MAariuMTHOI'O ITOJIA KaTyIIKH C TOKOM:

LI?
W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIA 1 BOJIHbI

3.5.1

Konebarenpupiii  koHTYp. CBOOOJHBIE 3IIEKTPOMATHUTHBIC

KoJieOaHUs B UeaTbHOM K0JIeOAaTETbHOM KOHTYpE:
Iq( t)=q_ sm(ot+q,)

]\I( t)=q,=wq__cos(ot+9,)=I__cos(et+q,)
®opmyna Tomcona:

T =2nVLC

, OTKy/1a




CBs3b AMIUIATYAbI 3apdaia KOHACHCATOpa C aMHJII/ITy,ZLOfI CHJIBI
TOKa IIpH CBO60I[HBIX OJICKTPOMAriuTHBIX KOJIEOAHHSIX B

UJeaTbHOM KOJIe0aTeTbHOM KOHTYpE:

I

max

®

Omax =

3aKOH COXpaHEHHUs DSHEPrUU B UACAIBHOM KOJIeOaTelIbHOM

359 KOHTYype:

353 BriHyX)1eHHBIC 27IEKTpOMarHUTHBIC KoJieOaHus. PesoHanc
[Tepemennsiii Tok. IlponsBoacTBO, mepemada u mMoTpedIeHUE
JJIIEKTPUYECKOHN SHEPIrUU

3.54 - 2 2 5

S -:-U = U =U =X = const.
2 2 Z 2
CBoiicTBa AJEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B 3JIEKTPOMarHUTHOW BOJIHE B BaKyyMe:
3.5.5 - .
E1lBlc
356 [IIxana 3JIEKTPOMarHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [IpsamosinHENHOE PACIPOCTPAHEHHE CBETA B  OJHOPOJHOU
o cpene. Toueunslii ncrounuk. JIyd cBeta
3aKOHBI OTPAXKEHUSI CBETA.
a=p
3.6.2
alp

3.6.3 [TocTpoenue n300paKeHH B IIIOCKOM 3€pKajie
3aKOHBI IPEJIOMJIIEHUS CBETA.

3.64

IIpenominenue ceera:

nysina = n,sinf.




AOCONIOTHBIH MMOKa3aTeNb MPEIOMIICHHS:
c

Nage = v

OTHOCHUTENBHBIN TOKA3aTENb MPETOMIICHUS:
n, 1

n =
OTH nl 172

XoJ 1y4yen B IpU3Me.

~0
«

V1=V, Mh =Mk,
COOTHOIIIEHHE YacTOT M COOTHOIIICHUE JJIMH  BOJIH IIpH
IIepexo/ie MOHOXPOMATHIECKOTO CBETa Yepe3 rPaHuIly pasjena

ABYX ONTHYCCKUX CPCI:

3.6.5

ny<n, n,

n

Oy

[TonmHOE BHYTpEHHEE OTpaKEHUE.

IIpenenbHbIiA yroil OJIHOIO BHYTPEHHETO OTPasKEHUS:

. 1 ny
Sinay, = =—
Noru n

3.6.6

CoOuparomue ¥ paccewBarolue JUH3bL. TOHKas JWH3A.

DOKYCHOE PACCTOSHUE U ONTUYECKasi CUJIa TOHKOW JIMH3BI:

3.6.7

®opmyJia TOHKOH JIMH3bI:

T -

L,
d

=




VBenuuenue, JaBacMoe JIMH30M:
h |f]
d

F\ h
f

WV
B ciyuae pacceunBaronieit JuH3bI:

3.6.8

1
DO0=F =—0,
D

=

h 1f1
—=—1
H d

XoJ nyya, IpOLIEALIETr0 JMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K
e¢ rTnaBHOM onTuyeckod ocH. IlocTpoeHne wn300pakeHU
TOYKH U OTpe3Ka NpsIMOM B COOMPAIOIUX U PACCEUBAIOLIMX

JIMH3aX U UX CUCTEMax

3.6.9

dotoanmapaT Kak onTHUeCKUil npubop. I'na3 kak onTuyeckas

CUCTEMA

3.6.

HNutepdepentius cBera. KorepeHTHbIE HMCTOYHHMKHU. Y CIIOBUS
Ha6JIIOI[€‘HI/I$I MAaKCHMMYMOB n MHWHUMYMOB B
WHTep(DEPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

MAaKCIIMYMBI — A=2m—, m=0,£1,+2.+3, .,
>

/.
MITHIIMYMBI — A=(2m+1):, m=0,+1,+2 +3 .

-




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue
HAOMIONCHNS TJIaBHBIX MaKCUMyMOB TIIpH  HOPMaJIbHOM
MNaaCHUM MOHOXPOMATHUYCCKOTO CBCTa C I[HHHOﬁ BOJIHBI A Ha

peméTKy ¢ mepuoaom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYVYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnote3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv
®doTtoHbl. DHEprUst PoTOoHA:
E=hv="52
=hv=—=pc
4.1.2
Nmnynbce poToHa:
_E hv h
P=C=70C ™2
4.13 dororpdexr. OnbiTer A.I'. CTonerosa. 3akonsl HoTodddexTa
VYpaBHenue DiiHmreiHa i GoTtodddexTa:
E(l)OTOHa = ABbixosa + Eyumax
rae,
hc
ECI)OTOHa hv = 7}
4.1.4
hc
ABblxoaa = hv}cp = A_

2
mv-~max

Exuumax = 2 eUsan




JlaBneHnue cBeTa.

4.1.5 JlaBneHue cBeTa Ha MOJHOCTHIO OTPaXKAIOIIYI0 MOBEPXHOCTh U
Ha TIOJTHOCTHIO MOTJIONIAIOUTYIO TIOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [InanerapHas MoJeIb aToMa
[Toctynater bopa. U3nyuenue u moriomeHnue (HOTOHOB mpu
Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUH HA JIPYTOi:
he
422 "V =—=|E, —E,|
“mn
JluHenyaTpie CIEKTPHI.
CnekTp ypoBHEM SHEPruu aToMa BOJAOPOAa:
423 13.6
-13,63B
E,=——, n=1,23, ..
n*
4.3 OU3NKA ATOMHOI'O APA
431 Hyxknonnas monens simpa [eiizenOepra — MBanenko. 3apsina
o sapa. MaccoBoe uncio saapa. M30Tomsl
PannoakTuBHOCTB.
Anbda-pacnan;
‘}X—)‘A{_"zY - ;He
bera-pacnan.
DneKTpOHHBIN B-pacman:
432
A A 0 ~
7 X7 Y + je+v,
[TosutponnsIii B-pacnan;
XA A7+ Je+v,
lNamma-u3nydyenue
3aKoH paJIM0aKTUBHOTO pachajia:
-t
433 N(t) = Ny * 2T




ITycth m — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy*2T

434

Snepusle peakuuu. [leneHue u CUHTES saep




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Msxumes I'.5., Byxosnes b.b., Corckuit H.H.; non penaxmueii [lapdentreBoit
H.A. 10 AxmonepHoe oOmiectBo «M3aarensctBo «IIpocBemenuey», Mskuries
I'.41., byxosues b.b., Corckuit H.H.; nox penaxiueii [Tapdpentrenoit H.A. 11

AxnonepHoe obiectBo «M3natensctBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. ®usuka. 10 xknacc. Metoauueckoe nmocobue k yueOnnkam Mskumesa [".51.,
CunsikoBa A.3., aptop lllatanuna A.B., 2.CO0pHUK 3a/1a4 U yIpaKHEHUH.
®duszuka. 10-11 knaccel. Yrinyonenusiii ypoBensKomonosa JI. @., Konoranora H.
A./Tlon pen. Ilentuna A. 1O., 3. ®usuka. [loypounsie paspadotku. 10 kiacc.
bazossiit 1 npodunbHeIil ypoBau aBTop Caypos 0. A. 4. dusuka. [loypounsie

pa3pabotku. 11 kmacc. bazoBsiit u npoduasHbINA ypoBHHE aBTOp Caypos 10.A.

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. Enqunas komtekmust L{IOP. [Ipeamernas komnekius «Dusuka» http://school-

collection.edu.ru/collection

2. EcrecTBeHHO-Hay4HbIe SKcniepuMeHThl — @usuka: Komtekuus Poccuiickoro

obmeoOpasoBaTenbHOro optaina http://experiment.edu.ru



3. OTkpoIThIi KOMUTEMK: Pusnka http://www.physics.ru

4. DneMeHTHI: OMYJISPHBIN CaliT 0 GyHAaMEHTAILHONU HayKe

http://www.elementy.ru

5. Beenenue B HaHOTexHOJIOTUU http://nano-edu.ulsu.ru

6. BupTyanbHblil GOH]T €CTECTBEHHO-HAYYHBIX U HAYYHO-TEXHHUYECKUX YPPEKTOB

«IddextuBHas pusznka» http://www.etfects.ru

7. I'azeta «®usuka» U3narensckoro noma «IlepBoe ceHTAOps»

http://fiz.1september.ru

8. Jlaboparopust o6yuenus ¢puzuku u actponomunn MCMO PAO

http://physics.i0s0.ru

9. Jlaypeatsl HOOeneBcKoM ipemun o (usuke http://n-t.ru/nl/fz

10. Marepuainsl kadeapsl oomeit puzuku MI'Y um. M.B. JlomoHnocoBa: yueOHbIe

noco6us, pU3NUeCKuii MPakTUKYM, BUJIEO- U KOMIIBIOTEPHbBIE IE€MOHCTPAIIUU



http://genphys.phys.msu.ru

11.Mup ¢usuku: geMoHCcTpauu GU3NIECKUX IKCIIEPUMEHTOB

http://demo.home.nov.ru

12.06pazoBarenbubie Matepuansl o ¢puzuke ®TU um. A.O. Uodde

http://edu.ioffe.ru/edu

13.0Onnaiin-npeodbpaszoBartenb equHUI] u3mMepenus http:// www.decoder.ru

14.ITopran ectecTBeHHBIX Hayk: dusnka http:// www.e-science.ru/physics

15. TIpoext AFPortal.ru: acrpodusunueckuii mopran http://www.afportal.ru

16.IIpoekTt «Bces puzukay http://www.fizika.asvu.ru

17. Pemenus 3amay u3 yaeOHUKOB 1o (usuke http:// www.irodov.nm.ru

18.CaMoTecTupOBaHME MIKOJIHHUKOB 7-11 KJIacCcoOB U aOUTYPUEHTOB 110 (PU3KKE

http://barsic.spbu.ru/www/tests



19. TepmoiuHaMHKa: JIEKTPOHHBIN YUeOHUK 1O HUBHKE

http://fn.bmstu.ru/phys/bib/I-NET

20.Ypoxku no mosekysisspHoi pusuke http://marklv.narod.ru/mkt

21.®u3nkaM — mpernogaBaTessIM U CTyeHTaM http://teachmen.csu.ru

22.Duszuka B anumanusx http://physics.nad.ru

23.®usuka B pe3eHTanusx http://presfiz.narod.ru

24.®usuka BokpyT Hac http://physics03.narod.ru

25.®Duzuka a1 Beex: 3agaun no gusnke ¢ pemeHusmu http://fizzzika.narod.ru

26.®Ouzuka.py: CallT njis yqamuxcs ¥ mpernojaBareicii Gu3nku

http://www fizika.ru

27.®duzukoMIl: B MOMOIIb HaunHatoneMy ¢usuky http://physicomp.lipetsk.ru

28.Anepuas pusuka B MaTepuere http://nuclphys.sinp.msu.ru



29.Bcepoccuiickas onuMIiiaia MKOJIBHUKOB 10 pusuke http://phys.rusolymp.ru

30./lucTaHIIMOHHAS OJUMITAA/IA TIO (PU3HUKE — TEIIEKOMMYHUKAIOHHBIH
00pa3oBaTeNIbHBII MPOCKT

http://www.edu.yar.ru/russian/projects/predmets/physics

31 .J_—[I/ICTaHHI/IOHHBIC OBPUCTHUYCCKUC OJIMMITHAABI I10 (l)I/IBI/IKC

http://www.eidos.ru/olymp/physics

32.MockoBcKas peruoHalibHasa OJUMIIMaAa HNIKOJbHUKOB I10 (I)I/ISI/IKC

http://genphys.phys.msu.ru/ol

33.OT1KpbIThIE HHTEPHET-OIUMIHAbI 110 pusnke http://barsic.spbu.ru/olymp
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