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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3MKe Ha YpOBHE CpeAaHero oomiero oOpa3oBaHUS
pa3pa0oTaHa Ha OCHOBE MOJIOKEHUUW U TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOW o0Opa3zoBarensHO mporpammsbl, npeactaBieHHx B @I'OC COO, a
Takke ¢ ydéroMm ¢enepaiibHON pabodeil mporpamMmbl BocnuTanus W KoHuenuun
npenoaaBanus yaeOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanuu,  pealu3yOIMMX  OCHOBHbIE  00pa3oBaTelbHbIC
IPOTPAMMBI.

[Iporpamma o ¢usuke onpenenseT o013aTeNbHOE NPEIMETHOE COIEPIKAHNE,
yCTaHaBIMBAET PEKOMEHyEMYIO MOCIEI0BATEIFHOCTh U3YUEHHUS TEM M pa3JeioB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKKM y4eOHOro Tmpoliecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYarommxcs.
[Iporpamma 1o ¢usuke AaéT TMpEACTAaBICHUE O IENAX, COACpPNKAHUH, OOIIen
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM ypOBHE.

N3yuenue kypca ¢u3ukud yriayOJaEHHOrO YpOBHS IO3BOJIET PEAM30BaTh
3a/1a4i MPO(PECCUOHAIIBHON OpUEHTAIlMM, HAIIPaBJI€HO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHHSI CBOUX HMHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
OoOy4YarmMMCsi, KOTOpble HEOOXOIWMBI JJii MPOJODKEHHs 0O0pa3oBaHUsA B
OpraHu3anusax Mnpo(ecCHOHaILHOTO O00pa3oBaHUs 1O Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mporpamme mo (¢u3MKe ONpEeAensiorTcs IUIaHHUPyeMble pPe3yJbTaThl
OCBOCHUS Kypca (DU3UKHU Ha YPOBHE CPEIHEr0 00IIeTo 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayoméaHom  ypoBHe). Haydno-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3pabOTKH TpeOOBaHMM K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM O0ydYaromuXcsi, OCBOUBIIHIX
nporpaMmy 1o (U3MKE Ha YPOBHE CpEeAHEro oO0mero ooOpa3oBaHus Ha
yriayOnEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1E€ATEIbHOCTHBINA MOAXO/I.

[Iporpamma no gu3MKe BKIIOYALT:

IUTAHUPYEMBIE pe3yibTaThl OCBOCHHUS Kypca (GU3MKH Ha yriayOnéHHOM
YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI IO T0/1aM 00yYeHUS;

cozepkanue yueOHoro npeamera « @u3uka» mo rogam o0ydeHHsl.

[Iporpamma 1o @Qu3uke WMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
WCITIOJI30BAHA YUUTEIAMU (DU3UKH ISl COCTABIICHUS CBOUX PabOYMX MPOTPaMM.

[Iporpamma 1o ¢u3rke HEe CKOBBIBAET TBOPUECKYIO MHUIIMATHBY yUYUTEIEH U
NPEIOCTAaBISET BO3MOXKHOCTH I peaju3alliil  Pa3IUYHbIX METOTUYECKIX
MOJIXOJIOB K MpEmoAaBaHUi0 (U3MKH Ha YTIIyONEHHOM YpOBHE MpPH YCIOBHUU
COXpaHEeHUs 00s3aTeTFHOM YacTH COAEPKaHUS Kypca.



dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOABI, BHICTyNas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUM 00 okpyxaroniem Mupe. IIKoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yIouii
JUISl €CTECTBEHHO-HAY4YHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuzndeckoir reorpadueir W acTtpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHMM OMNpEeNeNno Xapakrep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCa, TOJIyYeHHUs] HOBBIX MATE€pUajOB C 3aJlaHHBIMU cBoWcTBamu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIad B (DOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH NMPUMEHSATh HAYUHBIN
METO/1 TIO3HAHMSI IPY BHITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHOBY Kkypca pu3uku Ha ypoBHE CpeIHEro 00111ero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3liesioB (M3UKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK K1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuasl Kypca (U3MKH
oObeAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(dopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzainus NpeArnosiaraeT MCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMU H 9KOJOTHYECKUMHU MPOOIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢buzuku yriryoI€HHOTO ypOBHS
MPEANOJIAraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTMYECKHUX
IIPUJIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTCs Ha
ypOBHE OOIIMX MPEICTaBICHUNA U COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyercs MNOCPEACTBOM BBEIAECHUS DJIEMEHTOB
COJCpKaHUS, MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHMM, a Takxke 0O0CYXICHUS
po0JIeM pallMOHATIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoenue coaepkanusi MPOTrpaMMBbI 10 (PU3HUKE TOJDKHO OBITH MOCTPOCHO HA
IPUHLIMIIAX CUCTEMHO-/IEATEIbHOCTHOTO noaxonaa. s Gpusnku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUM CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByoero (¢akropa ydeOHoro mporecca. i yrinyOGiaéHHoro
YPOBHS — D3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHbIE YYEHMUYECKHE OMNBITHI MPU HU3YYEHUH HOBOTO
MaTtepuaia, JjabopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3auuu (GU3MYECKOro IMpakThukyma. B mepBom ciydae
NPaKTUKyM mpoBoAuTcs aubo B koHue 10 m 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TMOJNYTOAMM B KaXIOM U3 3THUX KiaccoB. Bropoil cmocod — 370
WHTErpalus padoT NPAKTUKyMa B CHUCTEMY JIaOOpaTopHBIX paboT, KOTOpbIE
IOpOBOJASTCA B Ipoliecce u3ydeHus paszaena (temsl). IIpu 3ToM mon pabGoramu
MPAKTUKyMa TTOHHUMAETCSl CaMOCTOSITEIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJACTBY CBEPHYTOr0, 0000LIEHHOTO BUIa O€3 MOIIAroBOW HHCTPYKIUU.

B nporpamme mno (Qu3MKe CcHCTEMa YYEHHYECKOro 3KCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa IpeacTaBieHa eIUHbIM mNepeuyHeM. Bribop
TEMaTHUKHU JJIS 3TUX BHUJIOB YUYCHHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCA
y4aCTHUKaMU 00pa3oBaTEIbHOrO Mpoliecca UCXO0Id U3 OCOOEHHOCTEN MOYypOYHOIO
IUIAHUPOBAHMUSI W OCHalleHus kabuHera ¢usuku. [lpu sTOM oOecneumBaercs
OBJIQZICHHE OOYYalOIIMMHCS YMEHHUSMU TPOBOAUTH TMPSMBIE U KOCBEHHBIC
U3MEPEHUs], HCCIIEe0BAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENSETCS PEIMICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a/7ad MPUOPUTETOM SIBIIAIOTCS 3a7a4M C SIBHO
3aJJaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIEIBIO, MO3BOJISIIOIINE MTPUMEHSTh
U3yYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOIrO paszienia Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3iesioB. J[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SABIISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/NIpeJICKa3aHue MPOTEeKaHUs
(bu3NYecKuX SBJICHUN U MPOLECCOB B OKPYKAIOLIEH *KU3HH, TpeOyronre BbIOOpa
buznyecKoit MOAENTH ISl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECHEUYeHHIO y4eOHOTo Tmpoliecca Kypc (pU3uKH yriryOJI€HHOTO
YPOBHS Ha YPOBHE CpeHEro olIero 0opa3oBaHusl JOJDKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (QU3MKHM JOKHO OBITh HEOOXOAMMOE
nJabopatopHoe O0OpYyIOBaHUE JJsl BBIMNOJIHEHMSI YKa3aHHBIX B Iporpamme IO
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX paboT m pabOT MpakTHKyma, a
TaKXKe JIEMOHCTPALlMOHHOE 000pYI0BaHUE.

JemoHcTpanmonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIAIIOM MHUHUMAIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B MporpamMme Mo (U3MKe KIIOYEBbIX JEMOHCTpAlUil s
UCCIIEIOBAHMUSI ~U3y4YaeMbIX SIBJICGHMA M  TPOLECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHHYECKUX MPAKTUUYECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTHYECKHMX KOMILJIEKTOB U O0OecreynBaeTcs B pacuére



OJIHOTO KOMILIEKTa Ha JABYX OOydYaromuxcs. TeMaTHdyecKhe KOMIUICKTHI
7a00paTopHOTO O00OPYNOBAHUS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILUICKCHOM
WCITIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPHUI.

OCHOBHBIMHU TICJIIMH H3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHE MHTEpeca M CTPEMJICHUS OOyYaroUIUXCsi K HAyIHOMY
W3YUYCHHIO TIPUPOJBI, Pa3BUTHEC HUX HMHTEIUIGKTyalbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE IMO3HaHUs U (PopMHUpOBaHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dhopMUpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTra U3yYEHHsS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

dbopMupoBaHUE YMEHUN OOBSCHSITH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUECKHUX
3HAaHUW U HAy4YHBIX JJOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONMM (PU3UKU 17 Pa3BUTUA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE peCTaBICHUM 0 BO3MOKHBIX chepax Oyymiei
npoeCCUOHAIBHONW  JIESTEIBbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOATOTOBKA K
JagbHeUIleMy O0OyUYEeHHIO B 3TOM HalpaBJICHUU.

JocTuxeHre 3TUX lieNield 00eCreuynBaeTCsl PElICHUEM CIIEeIYIOMUX 3a1a4d B
Iporiecce n3ydeHus Kypca GU3UKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

MIPUOOPETEHUE CUCTEMBI 3HAHUN 00 0OmMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsIX, BKJIFOYAss  MEXaHWKY,  MOJICKYJISIPHYIO busuKy,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHUE YMEHHUI MTPUMEHSATH TCOPETUICCKUE 3HAHUS I OOBSICHCHUS
(bU3UYECKUX SBJICHUM B TMPUPOJAC M JUIS NPUHATHS IMPAKTHUYCCKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHHUS PA3IUYHBIX 3a7ad C SIBHO 3aJIaHHOU
dbu3nyeckol MOJENbI0, 3a]ad, MOAPa3yMEBAIOUIUX CAMOCTOSITEIBHOE CO3JaHue
(bU3UYECKOM MOJIeNId, aJICKBaTHOM YCIOBHUSIM 3aJlaud, B TOM YHCJIE 3ajad
WH)KCHEPHOT'0 XapaKTepa;

MOHUMaHUEe (U3UYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIbHOTO IJIAHUPOBAHUS U IPOBEJCHUS
bU3MYEeCKUX OKCIMEPUMEHTOB, aHalIW3a W HHTEpPIpeTanuu  uHpopmaimy,
omnpeeIeHUs] JOCTOBEPHOCTH MOJIYUEHHOTO pe3yJibTaTa;

CO3JIJaHHUE YCJIIOBUW ISl Pa3BUTUS YMEHHH MPOCKTHO-UCCIEIOBATEIHCKOM,
TBOPUYECKOU JICSITETbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodecCHOHATHHON JAESITEIbHOCTH, CBSI3aHHON
¢ (PUBUKOM.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yriyOn€HHBIA YypPOBEHb
u3yyeHus: yuyeOHoro npeamera «®Pus3nka» Ha YpPOBHE CpEAHEro OOIIeTro
oOpa3oBaHUs BBIOWpAETCS OOYYAIONUMUCA, IUIAHUPYIOMUMH TPOJOJIKEHUE
o0pa30BaHus M0 CHIEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODHIIA.

Ha u3ydenne ¢husuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus oroautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEACIIO),
B 11 xmacce — 170 yacoB (5 yacoB B HE/ICIIO).

[Ipennaraemeiii B mporpamMme mo (U3MKE MepeueHb JTabOpaTOpHBIX U
MPAKTUYECKUX pPaldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpOBeICHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAUBHUAYaIbHBIX
O0COOCHHOCTEH 00yJaroIUXCA.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. Hay4Hblii MeTOA MO3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupoje. HayuHslit MeTo1 mo3HaHUs U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBIICHUM.

DKCHEpUMEHT W TEopus B TpoIlecce MO3HaHWUS Mpupoasl. HabmroneHue u
HKCIIEPUMEHT B (pHU3UKeE.

CniocoObl  m3MmepeHuss (U3MYECKUX BEIWYMH (AHAJOTOBBIE M IHHM(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CHUCTEMBI).

[TorpemHocT  W3MepeHmid  QU3WYECKUX  BenuuuH  (aOcomroTHas U
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuasabHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HJealbHasl XUJIKOCThb, HUJCAIbHBIA Ta3, TOYCUHBIN
3apsin). ['unoreza. dusnyeckuii 3aKOH, TPaHUIIBI €r0 MPUMEHUMOCTU. Dusznueckas
Teopusl.

Ponbp 1 MecTto Qu3uku B GOPMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHUpA, B PAKTUYECKON JEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKMUKyM.

N3mepenre cwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MU
MTOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBor jabopatopueit mo Qusuke. [Ipumepsr m3mepeHus
(bU3HYECKUX BEIIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JTATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKECHMUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pannyc-BekTop MaTepuaibHOM TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemelienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MNPOEKIMH HA OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI U MyTHU MaTepUaibHOM TOUYKH OT BPEMEHU U HX
rpadukmy.

CBobOomHOe MmajeHue. YCKOpeHHe CBOOOJIHOTO majicHus. J[BukeHue Tena,
OpOIIEHHOT0 TOJ] YIVIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHS MaTepHUaIbHON TOYKH OT BPEMEHU U X IPaPUKU.



KpuBonuHenHoe  aBmkeHue. [IBMKEHME  MaTrepualbHOM TOYKH 11O
OKPY>XKHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHoe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HUHUAIBLHOE) U TMOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: CHUIAOMETD,
JBIKEHUE CHapsAOB, LEMHbIE, IIeCTepEHYATble W PEMEHHBIE Iepefayd,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauyuu.

Mopenb cucteMbl OTCUETA, WIUTFOCTPAIMS KMHEMATHYECKUX XapaKTEePUCTHK
JIBH>KCHUSL.

CriocoObI HCClIeTIOBaHUS TBUKEHU.

Nnnroctpanus npenebHOro Nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHre IBUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB.

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

Habmionenue ABMKEHUS Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpapienue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yIiI0BOIl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHUSI OJHOTO U TOTO K€
TE€JIa B PA3HBIX CHCTEMAX OTCUYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, nPAKMuUKym.

N3ydeHre HEpaBHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

W3mepenne ycKOpeHHs MpU MPSIMOIUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUU
10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH)KCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAaHO
UCTIOJIb30BaHue MUPPOBOI Taboparopun).

W3yuenue nBWXKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3Bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCHUMOCTU MEXIY JajlbHOCTHIO
noJI€Ta U Ha4aJIbHOM CKOPOCTBIO TENA.

N3ydeHne IBWKEHHUS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH IEepuoja OOpalieHus KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBpii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHumn
otHocutenbHOCTH ['anumnes. HewHepiumanbHble cHUCTEMBI OTCYETA (OMpEAEIICHUE,
IPUMEDPBHI).

Macca tena. Cuna. [IpuHIUI Cynepno3uliuy CUJl.

Bropoii 3akoH HproTOHA 1J1s1 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3aKOH BCEMHPHOrO TATOTEHUSA. OKBUBAJICHTHOCTh TPABUTAIMOHHON W
WHEPTHOM MAaCCBI.

Cuna TsSXKecTU. 3aBUCUMOCTh YCKOPEHHSI CBOOOAHOTO MaJ€HHSI OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpauyeckod MHUPOTHL. JIBHXkEeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHUA M CHJIA TPEHUSA
nokosi. Koaddumment tpenus. Cwia CONpOTHUBICHHS TPU JBWKEHUU Tela B
YKUJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOAIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

HaOnroenrie NBUKEHUS TeJl B MHEPIIMATbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCU€Ta.

[IpyHIMTO OTHOCUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLMAILHON CUCTEMBI OTCYETA.

CpaBHeHHME  pPaBHOACHCTBYIOIIEH  MOPHIOKEHHBIX K TeIy CHUI C
MIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHIT, BOSHUKAIOIIUX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3mepenune Macc 1o B3auMoACCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

LleHTpoOe)KHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaul, npaKmMuKym.

W3mepenne paBHOACWCTBYIOUICH CHII MPH JABM)KEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka TruUIMOTE3bI O HE3aBUCHUMOCTH BpPEMEHU JABMXKEHUS Opycka IO
HAKJIOHHOU IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro0 MaccChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydyeHre ABUKEHUS CUCTEMBI TEJI, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKuid OJIOK.

N3mepenne kodduimeHta TpeHHs MO BEIWYUHE YTIOBOro Koddduimenrta
3aBUCHUMOCTH Frp(N).

WccnenoBanne nBKeHUsI OpycKa MO HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KOd(pUIIMEHTOM TpEHHUS.

N3ydenune IBUKEHUS rpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpHOe Teno. IlocTymarenbHOE M BpallaTelIbHOE IBHIKCHHE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuisbl.
CnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TEIA.

YcToitunBoe, HEYCTOWYUBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHudeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, nPAKMuUKym.

HccnenoBanre yCIOBHII pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIEr0 OCh
BpALlCHUS.

KoHcTpynpoBaHH€e KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOIIETO TUIOIIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus ¢ mexanuke.

NmMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUEK. L{eHTp Macc
CHUCTEMBbI MaTepHaIbHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

Nmnynbe CHIIBI 1 ©I3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE BUKEHUE.

MomMeHT umIlyabca MaTrepuanbHOM TOUYKM. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B EHTPAJIbHBIX MOJIAX.

PabGota cuiasl Ha MamoM M Ha KOHEUHOM mepeMmenieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CHIIBI.

MoIHOCTh CUJIBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUkKM. Teopema 00 W3MEHEHHUH
KUHETUYECKOU SJHEPTUU MATEPUATILHOU TOUKMU.



[lorennuanbHple M HENOTCHIMAIbHbIC CWIbl. lloTeHIManbHas >Heprus.
[ToTenmnuanbHas sHeprus ynpyro nedopmupoBaHHOM mpykuHbI. [loTeHnnanpHas
SHEprus Tejia B OJHOPOJHOM TIpaBUTAIMOHHOM Imoje. [loTeHiuanbHas sHeprus
Tejla B TPAaBUTAILIMOHHOM T0JIE€ OJTHOPOJIHOIO Iapa (BHYTpU U BHE Iiapa). Bropas
KOCMHUYECKAsi CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Csi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOM
SHEPIUU CUCTEMBI T€JI. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHnne bepHynu g UACATbHOM XKUAKOCTM KaK CIEICTBHUE 3aKOHA
COXPAHEHHUS] MEXaHUYECKOU SHEPTUU.

TexHn4eckne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: JIBUKECHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIM MHUCTONET, THPOCKOMN, (QUIypHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHne MOIHOCTH CUJIBI.

W3meHeHue 2HEpruu Telia Mpy COBEPIICHUH PaOOTHI.

B3aumHbIe IIpeBpalieHUs] KUHETUYECKOM W NOTEHLUAIBHOW JHEPrUi IIpU
JICVCTBUM HA TEJIO CUJIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH NMPU CBOOOTHOM TaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenue ummybca Teia o TOpMO3HOMY ITYTH.

N3mepenre cuibl TITH, CKOPOCTH MOJCIH DJIECKTPOMOOWIS U MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHEeHUE U3MEHEHHS MOTCHIIMATBLHON YHEPTUH MPYKUHBI C paOdOTON CUIIBI
TPEHMUSL.

Onpenenenne pabOTH CWJIBI TPEHHS TPH JBIKCHHH Tella MO0 HAKIOHHOM
IJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nKa 1 TEePMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIsApHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe maBmKeHHme. XapakTep
JBW)KEHHUSI W B3aUMOJECHCTBUs 4YacTULl BellecTBa. Mojenu CTpOeHUs TIa3oB,
KUJKOCTEH M TBEPIBIX Te U OOBICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE JTHX



Mozeneil. Macca u pasmepbl Mosekya (atomoB). KonudecTBO BellecTBa.
IToctrostnHast ABorajipo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkama
temneparyp Llenbcus.

Mogenp ueaIbHOTO ra3a B MOJIEKYJAPHO-KMHETUYECKON TEOPUU: YACTHUILIBI
rasza JIBMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MeHnneneeBa—Knaneiipona. AOcooTHas
temriepatypa (mkaina temneparyp Kenbsuna). 3akon [lanbToHa. M3omporiecchl B
UJCaIbHOM Tra3e ¢ TMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduyeckoe
IIPEICTABIIEHUE U30MPOLECCOB: U30TEPMA, H30XO0Pa, N300apa.

CBsi3b MKy JaBJI€HUEM MW CpPeAHEHd  KHUHETUYECKOW  DBHeprueu
MOCTYIATEIFHOTO TEIUIOBOTO JIBIXKEHUSI MOJIEKYJI HIE€abHOTO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HI€aIbHOTO T'a3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEH
KMHETHYECKOW SHEPTUEN MOCTYMATEIBHOTO TEIJIOBOTO ABHKECHUSA €€ YaCTHII.

TexHudeckue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTepUaoB.

Hemoncmpayuu.

Mojenu IBUAKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust sxuakocTei.

Monens onbita [lTepHa.

IIputskeHne MOIEKyII.

Mojenu KpuCTaININYECKUX PEIIETOK.

Habmronenue u nccieioBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnmenoBanne Tmporecca YCTAaHOBIEHHMS TEIUIOBOIO PAaBHOBECUS IPH
TEIJI000MEHE MEXKTY TOpPSUYE U XOJIOAHOW BOJOM.

N3ydeHne W30TEPMUYECKOrO Tporecca (PEeKOMEHIOBAHO HCHOJIb30BAHUE
1 poBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO IMpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mawiunui.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIS
TEPMOJMHAMHYECKON CUCTEMBI. BHellIHNE 1 BHyTpeHHHE napaMmeTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMUCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hauwano TtepmoanHamMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMHMKE — CHUCTEMa YpPAaBHEHMIA:
ypaBHeHHEe MenaeneeBa—KitaneiipoHa W BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPUMEHMMOCTH 3TOM MOJENIN: HHA3KAsl KOHLEHTpALUs 4acCTHUL, BBICOKHE
TeMIeparypol. BelpaxkeHue 11 BHyTPEHHEN SHEPrUUd OJJHOATOMHOI'O UJIEAIbHOIO
rasa.

KBa3zucraTuueckue U HEeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoArHamMuKe. Berancienue paboTsl o rpaduxy
npoiiecca Ha pPV-auarpamme.

Tennmonepenaya  Kak  crmoco0  W3MEHEHHS  BHYTPEHHEH  DHEPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YHAenpHas W MOJSpHasd
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTa CropaHus
toruiBa. Pacuér konmuecTBa TEIUIOTHI mpu Temnonepenade. I[lonarue o006
anarabaTHOM Tpolecce.

[lepBbiii 3akOH TepMOAMHAMUKU. BHyTpeHHsst »sHeprus. KomamuecTBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTropoii 3aKkOH TEpMOJMHAMHKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eIMHCTBEHHAs aanadara. AGCOIOTHas TeMIeparypa.

BTropoii 3aKOH TEpPMOJMHAMUKHM JJII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO NEpeaTh TEIIOTY OT OoJjiee XOIOAHOTO Tela K 0ojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoGpatumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnuns! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3naueHue KII/I. [ukin Kapho.

DKOJIOTUYECKHUE ACIEKThl MCMOJIb30BAHMS TEIIOBBIX JABUrarenei. TerioBoe
3arpsA3HEHUE OKPYKAIOLIEH CPEBI.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJIOAUIBHUK,
KOHJIUITMOHED, JU3CIbHBIA W KapOIOPAaTOpHBIA JBUTATENd, MapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUs «TEIUIOBBIX» OTXOJIOB C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIM3ALUsl OMOOPTraHMYECKOT0 TOIJIMBA TS
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Hemoncmpauyuu.

N3meHenue Temneparypsl pu aanadbaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTUU.

UccnenoBanne aarabaTHOro mpoliecca.

KomrnbroTepHbie MOAEIN TEIUIOBBIX JIBUTATEICH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenne yaenbHou TEMI0EMKOCTH.

HccnenoBanne nponecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aarabaTHOro mporecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATYPhl KUTICHUS KUTKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u KoHaeHcalusa. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3zoBaHUs.

HacelieHHbIE W HEHAcChIIEHHbIE TMapbl. KayecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTH M JABJICHUS HACBIIICHHOrO Mapa OT TEMIIEPATypPbl, UX HE3AaBUCUMOCTD
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEINbHAS BIaXKHOCTb.

Tépnoe Teno. Kpucramnmueckue n amop(ubsie Tena. AHU30TPONMS CBOMCTB
kpuctamioB. I[lmaBneHne W Kpuctauih3anus. YIelbHasg TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Jedopmanmu tBEporo Tema. Pactspkenue u cxxatue. Casur. Momayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnmoBoe pacuIUpeHHue KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuiupeHrue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOI'O paclIMpEeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B Pa30BbIX NMEPEX0JIaX.

VYpaBHeHue TerioBoro OangaHca.

[ToBepxHocTHOE HaTsKeHHE. KoA(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunnsipasie siBnenus. J{apneHue noj1 MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHn4eckne yCTpOWCTBA M  TEXHOJIOTHUYECKHE TMPOLECCHL:  KHUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunienune. Kunenue nmpu noHM>XEHHOM JIaBJICHHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMBITH ¢ MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanwnspHsele sBICHHUS.

Moaenn HeHBIOTOHOBCKOM JKUIKOCTH.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunbr nedopmanuii.

Habmonenne mansix aedopMariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut, npaKmMuKym.

N3yudeHne 3aKOHOMEPHOCTEN UCTIapEHUS KUJIKOCTEN.

N3mepenue yaenpHON TENI0ThI IUIABICHUS JIb/A.

N3ydeHne CBOMCTB HACBIIEHHBIX NIAPOB.

H3mepenne abCONMIOTHON BIIaKHOCTHU BO3JAyXa M OILIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne koappuiimeHTa noBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune monyns FOHra.

HccnemoBanne 3aBHCUMOCTH  AeOpMallMk  PE3MHOBOTO  00pas3iia  oT
IIPUJIOKEHHOU K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3auusi Tel U €€ MPOSBICHUs. DJIEKTpUYECKU 3apsn. J[Ba Buma
DIEKTPUYECKUX 3apsAaoB. IIpOBOAHMKM, HHMAIEKTPUKA W IMOJYyIPOBOJHHKH.
DOneMeHTapHbId JIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHS JJIEKTPUYECKOro
3apsna.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neicTBre Ha dJIEKTPUYECKUE 3apsiabl.

Hanpsokénnocts  anexTpuueckoro  moins.  [IpoOueiid  3apsan.  Jlunuwm
HaIpPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOAHOE ANEKTPUYECKOE TOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO TOJs. Pa3HOCTH MOTEHIMATIOB H
HanpsbkeHue. [loteHnumanpHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToTenman snekTpocrarnyeckoro noiid. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMAIOB JUIS AJIEKTPOCTATUYECKOro 1Moy (Kak OJHOPOJHOrO, TaK U
HEOTHOPOIHOTO).

[IpuHIUII CYyNIEPIIO3ULIUU AJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMEepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsHKEHHOTo Mo o0béMy Mmiapa. Ilone paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JMHUI HANpsyKEHHOCTH O3THUX MOJEH H
DKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B IIEKTPOCTATUUECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvdnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrpruueckas
IIPOHUIIAEMOCTH BEIIECTBA.



Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCThH ILIOCKOTO
KOHJIEHCaTopa.

[TapamnenbHOE coequHEeHUE KOHAEHCATOpOB. [lociaenoBarenbHoe coeIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTULIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: 3IEKTPOCKOT,
DIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUTACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpoBOAHUKH B JIIEKTPUUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHAEHCATOPA MIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUS MEXIAY HUMHU U JUDJICKTPUICCKON MPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO OIS 3aPSHKEHHOT0 KOHICHCATOPa.

3apsiiKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cui B3auMOIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEPTruu 3apsiKEHHOTO0 KOHIEHCATOpa B SHEPTHUI0
W3JIy4YEHUSI CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LIENHU, COJAEPIKAILIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[NAJIOB (HampsHKEeHMST ) npu
MOCJIEIOBATEILHOM CO€IMHEHNH KOHIEHCATOPOB.

HccnenoBanne pa3psana KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuil mok.

Cuia Toka. ITocTosIHHBIN TOK.

VYcnoBusi cynieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. MCTOYHUKH
toka. Hanpspkenue U u DJIC é.

3akoH OMa U1 y4acTKa LEMu.

DIEeKTpUIECKOe COIIPOTHUBIICHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJIHOPOJHOTO MPOBOJHMKA OT €ro JIMHBl U IUIOMIAJAN MONEPEYHOTO CEUYCHUSI.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pazBerBn€HHbIX nekTpudeckux mneneil. [IpaBmna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenia.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBasi MOIIHOCTb, BbIAEISEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Oma 14
MOJHOW (3aMKHYTOM) DJJIEKTPUYECKOW I1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikaHue.

KonzaeHcarop B 1ienu noCTOSSHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHune CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS Uil PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJTONIAY MTOTIEPEYHOTO CEUCHUSI U MaTEepralIa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHHE TAIBBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

CrniocoObl coeTnHeHns UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMHU HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccenenoBanne CMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIECHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBL TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npenaesia u3sMepeHus amnepMmerpa (BoiabTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO CONTPOTUBJICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOr0 3JEMEHTa OT BPEMEHH
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEMN.

HccnenoBanne 3aBUCUMOCTH TMOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKkTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTH CONPOTUBICHUS METAJIOB OT
temnepatrypbl. CBEepXIPOBOAUMOCTD.



DNeKTpUYeCcKUid TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOTHUKHU. CobOcTBeHHas U pUMecHast IPOBOJIUMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUECKAS JUCCOLUAIMA.
Onektponus. 3akonsl Dapajes s AAEKTPOIU3a.

DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Momnus. [1masma.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JIyuyeBasi TpyOKa, MOJyIPOBOJHUKOBBIE NPUOOPHI: TUOJ,
TPaH3UCTOpP, (POTOAMOMA, CBETONMOJ, TalbBaHWKA, pa@UHUPOBAHUE MEH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauyuu.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl anekTponn3a Dapajes.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OHOCTOPOHHSS TPOBOIUMOCTD IHOJIA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HaOmronenue anexkrposusa.

N3mepenue 3apsaa OQHOBAIEHTHOIO HOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XaPAKTEPUCTUKH TUOJA.

Pu3nyecKuil NPaKTUKYM.

CriocoObl m3MepeHus (PU3NYecKux BEIUYHMH C UCIIOIb30BAHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEJIIMYUH.
OueHka rpaHuIil MOrperHOCTeM.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3NYeCKNX BEJIWYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNOTE3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUEHHYECKUH  HKCHEPHUMEHT,
Ja00paTopHbIE PabOTHI, TPAKTUKYM).

MexknpeaMeTHbIe CBA3H.

Wzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnble noHAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
NnO3HAHUA: SBICHWE, HAy4YHBIA (DaKT, TUIOTe3a, (U3MYECKas BETWYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, OHKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIElb, H3MEpEHHeE,
MOTPENIHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, ITdpoBas Jadbopatopusi.

Mamemamuxka: peunieHrue CcUCTeMbl ypaBHeHUM. JlunelHas ¢yHKuMs,
napabona, runep6osua, ux rpaduku U cBoiicTBa. TpUroHOMeTpuyecKue PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ UX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonozua: mexannyeckoe JNBHMKEHHUE B KUBOU mpupoze, 1uddysus, ocMoc,
TEIJIOO0OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOUIEH Cpesbl,
YTHIW3alUsg OMOOPTraHMYEeCKOrOo TOIUIMBA IS BBIPAOOTKH «TEIUIOBOM» U
3IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHHUE U KAUJUISIPHBIE SBICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumuna: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJIyYeHHE HaHOMATepHalIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIBI, DIEKTPUIECKHUE
CBOMCTBA METAJUIOB, ANEKTPOJIUTHYECKAS JUCCOLMAIS, TaIbBAHUKA, SJIEKTPOHHAs
MUKPOCKOIIHS.

T'eocpagpusa: BnaxxHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro ¥ OKHUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOIB30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYTue), ABUTATENIb BHYTPEHHETO
Cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MaTepuaioB, B TOM YHCJIe HaHOMATepuajoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOPOB,
ra3opaspsaHbIe JIAMIIbI, TOJTYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe none.

B3aumopelcTBUEe TIOCTOAHHBIX MArHMTOB M MPOBOJAHUKOB C  TOKOM.
MarnutHoe mnone. Bexkrop marnuTtHOM wuHAYKOMH. [lpuHmMn cynepno3uuun
MArHUTHBIX NIOJIeH. JIMHUY MarHUTHOM MHTYKLWH.

MarsnuTHoe 1o0Jie MPOBOAHUKA ¢ TOKOM (TIPSAMOTO IPOBOJHHMKA, KATYIIKH H
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBieHUE U MOJYJib. JIBUKEHUE 3apSKEHHON YaCTULIbI
B OJTHOPOJITHOM MarHuTHOM mojie. Padota cuisl Jlopenna.

MaruauTHoe 1nose B BeuecTBe. DeppoMarHeTuky, rnapa- U 1MaMarHeTUKH.



TexHuueckue YCTpOI;'ICTBa N TCXHOJOIHMYCCKHUC IIPOLOCCChI: IIPHUMCHCHHUC

MMOCTOSIHHBIX MAarHuTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIbTUMETP,
AIEKTPOABUTATENL SIKOOH, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

Kaptnaa  nuHHMM  MHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna 1MHUI MarHUTHOW MHIYKIIMU TOJIS JNIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBr>XeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMO NENCTBUS AIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHATOAIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyMm.

HccenenoBanre MarHuTHOTO IT0JIS1 TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenune cuibl AMmriepa.

N3y4enne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHuEe DJIEKTPOMAarHUTHOW MHAYKUMU. IlOTOK BekTOpa MarHUTHOM
uHaykiu. OJIC mHaykuuu. 3aKOH JJIEKTpOMarHuTHOM HHAykiuu Papanes.
Buxpesoe anektpuueckoe noie. Toku Dyko.

S/1C mHAOyKUMM B NPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTMBHOCTM B LENM ITOCTOSSHHOI'O TOKA.
Srnenne camonnaykuuu. IJIC caMOMHIYKIUU.

DHeprust MAarHUTHOT'O OJISI KaTYIIKH C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE MPOLECCH: MHAYKIMOHHAS
II€Yb, COJICHOMU/, 3alUTa OT JIEKTPU3ALMH TEJ NPU ABMKEHUH B MAarHUTHOM I10JIE
3eMuIH.

Hemoncmpauyuu.

HabGmronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UH]TYKIIHH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKA.



[IpaBuno Jlenua.

[TameHne MarauTa B aJllOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKITUH.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM M3MEHEHUS
CUJIBbI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Ornpenenenne MHAYKIIUM BUXPEBOTO MArHUTHOTO TOJISI.

UccnenoBanue siBICHUSI CAMOUHTYKIIUH.

COopka MOJIeTu JIEeKTPOMArHuTHOTO FeHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonnueckue konedanus. Kunemarnueckoe M TUHAMUYECKOE OIKCAHUE.
DHepreTuyecKoe ONMucaHue (3aKOH COXPAHEHUs MEXaHWYECKOW sHepruu). BoiBon
JUHAMUAYECKOTO OMUCAHUs TAPMOHMYECKUX KOJIeOaHUM U3 UX HHEPTreTUYECKOro U
KMHEMaTU4YECKOTO OMMUCAHMUS.

Ammuutyna U (daza kosnebanuil. CBsi3b aMIUTUTYAbl KOJI€OAHUM HMCXOIHOM
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora kosneOanuid. Ilepron manbix CBOOOJHBIX KoJieOaHUIA
MaTEeMaTU4YeCKOro MasTHuka. llepuos CcBOOOMHBIX KOJIEOAHWUN TPYKUHHOTO
MasITHUKA.

[Tonsatue o 3aryxawmux Kojaedanusx. BeiHyX/1eHHbIE KoJebaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€0aHUSI.

TexHuyeckre yCcTpoMcTBa MU TEXHOJIOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
Kaudelld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0Jie0aTeIbHOTO IBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoja CBOOOIHBIX
KOJIeOaHU OT COMPOTUBIICHUSI.

Hccnenoanne kojie0aHWN Tpy3a Ha MACCHUBHOM TMpYXHHE C LEJbIO
dbopMupoBaHUs NPEICTABICHUN 00 HICATBHON MOJIENU MPY>KUHHOTO MasITHUKA.

3aK0H COXpaHEHHS YPHEPTUU MPU KoJIeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUM.

HaOmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTSHOTO W MPYXUHHOTO
MasiITHUKOB.

N3yuyeHue 3aKOHOB JBUXKEHHUS TeJa B XOJI€ KOJIeOaHUW Ha yIPYroM MOJABECE.

N3ydenne IBUKEHUS HUTSHOTO MasTHUKA.

[TpeobpazoBanue 3HEPTUH B IPYKUHHOM MasSTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUI.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

KonebarenpHbiit kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
uealbHOM Kosie0aTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMIUIUTYAbI
3apsia KOHAeHCaTOopa C aMIUTUTY/ION CHIIBI TOKA B KOJIeOATEThbHOM KOHTYPE.

3aK0H COXpaHEHUs YPHEPTUU B UACATHHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaronme AIEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€HHBIE
AIIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemennblii TOK. MOIIHOCTL NEPEMEHHOIO TOKA. AMIUIUTYJHOE U
JIEHUCTBYIOIEE 3HAYEHUE CHWIIbI TOKA W HANpsDKEHHS MpU Pa3IudHON (popme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHyconanbHbIi NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LIENMH CUHYCOUJAIBHOTO NEPEMEHHOrO TOKAa. Pe30HAHC TOKOB.
Pe3onanc HanpspkeHUi.

Uneanpupiii  Tpancopmatop. I[lpomsBonctBo, mepegada u moTpebIecHUE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH IIPU TPOU3BOACTBE 3JIEeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPIUH B IOBCETHEBHOM KU3HMU.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOAHBIX KOJICOAHHI OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaloIUX JIEKTPOMArHUTHBIX KOJICOAHU.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbIHyX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocinenoBaTeNbHOM COEAMHEHWUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoilcTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopnens TMHUM 3JE€KTpOoNepeIadn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre nmepeMEHHOr0 TOKa 4Yepe3 MOCIeI0BATENbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy H PE3UCTOP.

HabmroieHue 31eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUMHbBLE 60JIHDbL.

Mexanudeckue BOJHBI, YCIOBHS HX pacnpocTpaHeHus. [lomepeunbie u
pOJOJIbHBIE BOJHBL lleproa, ckopocTh pacnpocTpaHEHUS W JJIMHA BOJHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)keHHe, MpejoMieHHe, MHTephepeHHs U
nudpaxims.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOILIEH CPEbI.

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMmHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HHUE,  MPEIOMIICHHE,
noJispu3anys, uHTepdepeHuns u qudpaKims.

[[Ixana 351eKTpOMarHUTHHIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPHUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHHUK, TEIIEBU30p, aHTeHHA, Tenepon, CBU-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpauyuu.

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUM.

Habmroienue oTpaskeHus U NpeoMIeHHs] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnu u Auppakiiny MEXaHMYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTON KoJieOaHMil.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)keHue,
npesioMJIeHUE, Noaspu3anus, udpakius, uHTephepeHIus.

O6HapyxeHue nH(PpaKpacHOTo U yIbTPadHUOIECTOBOTO U3ITYUCHUH.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomut, npaKmMuKym.



N3ydyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydyenne pacupocTpaHEeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOMHENHOE pACIPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4YeuyHbIl ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
riockoMm 3epkane. Chepudeckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenomMiieHusi. OTHOCUTENBHBIN MOKA3aTellb NpeoMiieHus. [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOIICHUE JJIMH BOJH MPH NEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pa3zielia IByX ONTHYECKUX CPEX.

Xon nydeit B mpusme. Jucnepcusi cBera. CIOXHBIM cocTaB O€oro CBETa.
[IBer.

[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroia moJIHOrO BHYTPEHHETO
OTpaKEHHSI.

CobOuparomue W pacceuBarolmde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTosiHME M ONTHYecKas Ccujila TOHKOW JIMH3BL. 3aBUCUMOCTb (POKYCHOIO
pacCToOsiHUSI TOHKOM CcheprUyYecKo JUH3bI OT €€ T€OMETPUM U OTHOCUTEIHLHOIO
MOKA3aTeNs MPETOMIIEHUS.

@opMyJiia TOHKOW JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, NPOLIECANIETO JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOMU
ontudeckor ocu. IlocTpoeHne wu300pakeHW TOYKHM M OTpe3Ka MpSIMON B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Onrtuueckue nmpubopsl. Paszpemiaronias crnocoOHOCTh. ['71a3 Kak onTuyeckas
cucTeMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaOMOAEHUS MaKCUMyMOB M MHHUMYMOB B HHTepEpeHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. [udpakumonHas pemérka. YCIOBUE HAOIIOICHUS
[VIAaBHBIX ~MAaKCMMyMOB IIpU NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonapuszanus ceera.

TexHn4eckne YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECChl: OYKH, JIYIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(GPaKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccenenoBanne npesioMIICHHs CBETA.

HabnroieHue noaHoro BHyTPEHHETo OTpaskeHusi. MoJienb CBETOBO1a.

HccnenoBanne xoAa CBETOBBIX ITYYKOB 4YEpe3 IUIOCKOMAPAJUICIbHYIO
IJTACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paXEHUH B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOIa.

Habmionenue unrepdepeHnnn cBera.

HaGmronenue 1BeTOB TOHKHUX TMJIEHOK.

HaGmronenune nudpakiuu cBera.

N3yuenue nuppakinOHHON pEeMETKH.

Habmonenue nudpakiinoOHHOTO CHEKTPA.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipu3anuu cBeTa.

[IpuMeHeHue NONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyMm.

W3mepenne nokasareiis npeaoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
NpUMEPE KUJIKHUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pacCeUBAIOLIUX JIMH3.

[Tomyyenue n300pakeHusl B CUCTEME U3 MIOCKOIO 3epKajia U JTUH3bI.

[Tomyuenue n3o00pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTepPEepeHIny U Moysipu3aliy CBeTa.

W3ydeHne nossipru3alny CBETa, OTPAKEHHOTO OT MMOBEPXHOCTHU JUAJIEKTPHUKA.

Nzyuenue nuaTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIEIISX.

HabGmonenne nucnepcun.

HabGmronenue u uccnegoBanue 1MPpakmOHHOTO CIIEKTpA.

N3mepenue IiMHbl CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YEHHs] CBETOIMOMA MPU MOMOIIHM AU(PPaKIHMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH.

I'panuubl  PUMEHUMOCTM  KJIacCM4yeckon — mexaHuku.  [loctynartsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuyuHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHUE
BPEMEHM U COKPAIICHUE JUIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPrUs
ITOKOS.



TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEU 3aPSIKEHHBIX YACTHLL.

YueHuueckuit SKCIEPUMEHT, J1a00paTOpPHBIC pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DSHEPrUU  PEIATHUBUCTCKUX 4YacTHUI] (O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBecHOE TEIIOBOE M3JIydeHHE (M3ITydeHUE aOCOIIOTHO YEPHOTO Tela).
3akoH cMemeHusa Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akonsl hoTodpdekra. YpaBHEHHE
OunmTenHa aa poroaddexra. «Kpachas rpanuia» Gorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [laBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakarollyro moBepxHocTh). OmbiTel II. H.
JleGenena.

BoisHoBbIe cBoOMcTBa yacTul. Boisnbl ge bpouns. JlimHa BoiHb! e bpoiiis u
pasMepbl 00JacTH JIOKaJIM3aluu JABWXKYyIleWcs dactuubl. KopnyckynspHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB Ha KpUCTaILIaX.

Cneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUS! HEONpeeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIIEKTPOMETD,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oarapes,
CBETOJUO/.

Hemoncmpayuu.

®otordh(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHelTHEro (poTodddekTa.

HccnenoBaHnne  3aBUCHUMOCTH  CONPOTHBIIEHUS  MOJYIIPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, nPAKMuUKyMm.

Hccnenosanne poropesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus Gporoaddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOMO]] OT HAIIPSIKEHUS.

Tema 2. @Quzuka amoma.

OnbITEl MO KCCIENOBAHUIO CTpOoeHUs artoMa. I[lnmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nydyenue u noriomieHue GOTOHOB MPH MEPEXOAe aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. ClIeKTp YpPOBHEUN 3HEPrUU aToMa BOJIOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE M3JIyuyeHHe cBeTa. Jlazep.

TexHu4eckre yCTpOMCTBAa M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHbBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopaa.

Habnroenne TuHeHyaThiX CIEKTPOB.

YcTpoicTBO U AeWCTBUE CYETUYMKA HOHU3UPYIOIINUX YaCTHL.

OnpeneneHue JIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

HaOnronenue 1MHEYaTOro CekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEpPEHHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomnozo A0pa u IN1EMEHMAPHBIX YACMUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PagunoaktuBHOCTh. Aubda-pacnaja. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacraaa. PaguoakTUBHBIE HW30TONBI B MPUPOJE.
CBolicTBa MOHM3UPYIOUIETO M3JIyYeHHs. BiMsHHE pPaguOaKTUBHOCTHM HA >KUBBIC
opranu3Mbl. EcrectBeHHbI PoH n3nmydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifjpe. Snepubie cuibl. JledexTt maccer sapa.

Anepublie peakuuu. [enenue u cunres saep. SAnepueie peaktopsl. [Ipobremsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCHEKThl Pa3BUTHUS
AIEPHON DHEPIETUKH.

Metozasl perucTpalii U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

@DyHAaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CrangaptHor Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npenenamu CrangaptHol Mojenu. TéMHas Martepust U TEMHas
DHEprus.

EnuHCcTBO puznueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbI peakTop, TEPMOSIEPHBINM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHasi ToMmorpadusi.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomut, npaKmMuKym.

HccnenoBanne TpeKOB YacTHIL (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOJIBb30BAaHUEM JI03UMETPA.

N3ydeHue noriomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otanbl pa3BUTUs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. [IpUMEeHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMHUYECKHX HCCIaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIBI, PAAOTEIIECKOIBI, BHEATMOC(EPHAS] ACTPOHOMHMUS.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, UX BHINMOE
JBH>KCHUE.

Conneunas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTouHuk sHeprun CoiHIa U 3BE3]I.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKHU. J(MarpaMma «CIEKTpaIbHbIN KJIacC —
CBETHUMOCTB». 3BE3/bl TJIaBHOM TMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JJIsI 3BE3] TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMM CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue u nwxenue ConHua B
INanaxktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B Apax
TJIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macirabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Yuenuueckue navnooenus.

HaGmonenust 3B€3qH0r0 HebOa HEBOOPYXKEHHBIM TJ1a30M C MCIHOJb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHUS TOJ0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapusi U sIpKue
3BE3MBI.

HaGmiogenuss B Teneckon JIyHbI, IUTaHET, TyMaHHOCTEW U 3BE3AHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CriocoObl m3MepeHus (PU3NYeCKUx BEJIUYHUH C UCIOIb30BAHUEM aHAJIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIBHBIC MTOTPEITHOCTA U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3znyecKux BEIMYWH, MPOBEpPKa MPEAJTOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
OMUCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUEHHYECKUH  HKCIEPHUMEHT,
Ja00paTopHbIE PabOTHI, TPAKTUKYM).

Oo6o01maoee NOBTOPEHUE.



O0o061eHue U cucreMaTH3alus CoAepKaHusl pas3zienoB Kypca «MexaHukay,
«MonexynsipHast pu3znKa U TEPMOJUHAMUKAY, «IIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIHEUHUATBHON TEOPUU OTHOCHUTEIbHOCTHY», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZHKIY.

Poar ¢u3ukm W acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLMATbHON M ATHUECKOH chepax AeaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYEHUE ONKCATEIBbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTEIBHOM U MPOTHOCTHYECKOH  (DyHKIUH
¢bu3nyeckoil Teopuu, poiib GU3NUECKON TeOpUur B (POPMUPOBAHUU MPEACTABICHUIM
0 (u3nyYecKol KapTHHE MHUpPA, MECTO (PU3NUYECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYUIECTBIISIETCS C YUETOM COJEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HaHuA: SBICHUE, HAay4yHbIA (akT, runotesa, (u3MUecKkas BeIUYMHA, 3aKOH,
TeOpUsl, HaOMIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPECHHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpPUTEIbHbBIE TPUOOPHI, I poBast 1adbopaTopusl.

Mamemamuka: peuieHUE CHCTEMbl YpPaBHEHHMHU. TpUrOHOMETpHUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIHMH HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTAapHBIX GYyHKUUNA. [Ipu3Haku 1OmOOMS TPEYrOoJbHUKOB,
onpeiesieHne MIOMAaU MI0CKUX GUryp u oobeéMa Tel.

Buonozua: >nekrpuyeckue SBIEHUS B JKUBOM MNpUPOJE, KoJieOaTelbHbIC
JBIKEHUS B JKMBOM HPHUPOJE, SKOJOTMYECKHE PHUCKUM TIPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HCHHE  OKPYKAOUIEH  Cpenbl,
yIbTPa3BYyKOBasi JMATHOCTHMKA B MEJULMHE, ONTUYECKHUE SBJIEHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPHUCTAJUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaJu3.

T'eocpaghusa: wmarHuTHBIE TMOJMOCA 3€MIIM, 3aJI€KH MAarHUTHBIX YO,
(boToChEMKA 36MHOI OBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3IIEKTpOJIBUTaTENb SIKOOM, reHepaTop MEepeMEHHOro TOKA, MHIYKIUOHHAs Ieub,
JMHUW 3JIEKTpOIepenay, 3JIEKTPOABUraTelb, pajap, paaAuonpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



MPOEKIIMOHHBIN ammapar, BOJOKOHHAS ONTHKA, COJIHEYHAs OaTtapesi, CIyTHUKOBbBIE
MIPUEMHUKHU, AJIEpHAst SHEPTETUKA U YKOJIOTUUYECKUE ACIIEKThI €€ pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS YyueOHOro mpeamera «Duznka»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MMO3UIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMbITA JEITEIBHOCTH B MPOLIECCE PEaan3allli OCHOBHBIX HAITPABICHUN
BOCIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kAAHCKOT0 BOCIIUTAHUSA:

e CchOpPMUPOBAHHOCTb  TPAXKIAHCKOM  TMO3MUIIMU  OOydarIlerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIeHAa POCCUHUCKOT0 OOIIEeCTBRa;

e TMPUHATHE TPAJUIIMOHHBIX OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIIbBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIPaBJIICHMHM B 00Opa3oBaTeIbLHON
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBaTh C  COUUAIBHBIMU  WHCTUTyTAMH B
COOTBETCTBHH C UX (YHKIHUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOT0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOMU WJICHTUYHOCTH,
MaTPUOTU3MA;

e I[EHHOCTHOE€ OTHOIIEHHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUSI, ITUUECKOTO MMOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOWUHUBOTO Oy TIyIIIETO.

3CTETHYECKOr0 BOCITUTAHUSA:

e DOCTETHYECKOE OTHOLIEHWE K MHPY, BKIIOYAsg 3CTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



MHTEpEC K Pa3Iu4HbIM chepaM MpoPecCHOHAIBHON JESTENHHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyyiiel mpodeccun U pea30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUTaHbI,

FOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00nacTi GU3HMKHU HA TPOTSHKEHUU BCEH KU3ZHH.

IKOJOIrH4€CKOro BOCMMTaHuq:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOoOIeMm;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIECH cpelie Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHre ONbITa AESITEIbHOCTH IKOJOTHYECKON HAmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3UKe.

HEHHOCTH HAYYHOT'O IMIO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAyYHOW JESITEIHHOCTH, TOTOBHOCTH B IIpOIlECcCe
M3yueHHUs (PU3UKK OCYILIECTBISITH MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHAUBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
ba3oBble JJornueckue JeMCTBHUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTH M aKTyalM3UpoBaTh MpoOJeEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS;

BBUSIBISITh 3aKOHOMEPHOCTM M TNPOTUBOPEYHsS B PacCMAaTPUBAEMBIX
(bu3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PELICHUs MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTepUabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
PE3YyJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX PoOIIeM.

ba3oBble ncciaeaoBareabCKHe AeliCTBUSA.

BJIJIETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHSATUSIMHU U METOJaMHU
(bu3NYecKoi HayKH;



BJIAJCTh HaBBIKAMH  Y4COHO-HCCIIEIOBATEIIHCKON u MIPOCKTHOMN
NEATeTLHOCTY B 00JIaCTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB peIICHUS 3a1ad  (PU3NIECKOro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

BIIAZICTh BUJAAMH JIEATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
HWHTEpIIpeTaliy, IPeoOpa30oBaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyaIldsX, B TOM YHCIIC MPH CO3JaHUHM y4eOHBIX MPOCKTOB B 00JACTH
(1)56370:97 8

BBISIBIISATh TIPUYHWHHO-CJICICTBCHHBIC CBSI3M M aKTyaJU3HpOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelieHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/JaBaTh MapaMeTphl U KPUTECPUU
peleHus;

aHAJM3UPOBATh TIOJYYCHHBIE B XOJI€ pEIICHUs] 3aJlaud pe3yJbTaThl,
KPUTHYECKH OICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH H3MEHEHNE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aayl B 00pa30BaTEIbHOU
JESATEeILHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;
YyMETh TICPCHOCHUTh 3HAHHMS 10 (QU3NKE B TPAKTHYECKYIO 00JacTh
JKU3HEAEITEIbHOCTH;

YMETh HHTCTPUPOBATH 3HAHMS M3 Pa3HBIX IIPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC UJICH, NTpeJjIaraTh OPUTHHAJIBHBIC MTOIX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMHU MOJydeHHUs MH(pOpManuu (PU3HUECKOTO CONEp:KaHus
U3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATH MOUCK,
aHaJN3, CHUCTEMAaTH3alMI0 M WHTEpHpeTanuio HH(POpMaluu pa3IndHbIX
BUJIOB U (DOPM MIpeACTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIOJIb30BaTh CpeACTBa HH(DOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHMM B  pEHICHUMH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX H
OpPraHM3allMOHHBIX 3a/ay € COOJII0JIEHuEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MacHOCTH, THUTHEHBI, PECcypcocOepekeHusi, MPaBOBBIX WU
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOrO CONIEpKaHUsA B Pa3IMYHBIX (opMaTax C
y4€TOM Ha3HayeHUs HHGOpPMALUKU M LEJNEeBOH ayIUTOPHH, BBIOMpas
ONITUMAJIbHYIO (POpMY MpeICTaBICHUS U BU3YaJIN3allUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE 1eHCTBHSA:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3MKK M BO BHEYPOUHOU
NEeATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMsIr4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JOTMYHO U3JIAraTh CBOXO TOYKY 3PEHHUS C UCIIOJIB30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMAaTh WU MUCIOJB30BAaThb  IPEUMYIIECTBA  KOMAaHIHOM W
UH/IMBUIyaJIbHOI paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM € YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaKI0T'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA 10 €€ JOCTHKEHHUIO: COCTABJIATH IIJIaH
JNEUCTBUM, pacpeesaTh poJu ¢ yU4ETOM MHEHUM YYaCTHUKOB, 00CYXAaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaXXIOr'0 y4aCTHHKAa KOMAaHIbI B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/JlaraTb HOBBIE IIPOCKTHI, OLICHMBATh HJIEH C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITH
VHUIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEILHO  OCYIICCTBIIATh ITO3HABATCIBHYIO JEATEIHHOCTh B
oOnmacTd (U3NKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W
dhopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENLHO COCTABJISITH TUIAH PEUICHUSI PACUETHBIX M KaueCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThI ¢ yUETOM HMEIONTUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUMH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmMpATh paMKH  ydeOHOTO TpeaMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHUM;

JieNaTh OCO3HAHHBIM BHIOOp, ApPryMEHTHpPOBATH €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTH 3a PCIICHUE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO JIPYIAUIMU B 00IaCTH
(U3HUKH, TIOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA W KyJIbTYPHBIM
YPOBECHb.

CaMOKOHTpOJIL, 3MOIIHOH3JIBHLIﬁ HHTEIJICKT.



JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBEI B JIESTECIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJIETh HABBIKAMHU I[I03HABATEJIbHOM pediekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JICMCTBUH U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJITATOB U
OCHOBaHUII;

WCIIOJB30BaTh MNpUEMBI pedIeKCHM MJI1 OLCHKH CHTYaluu, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKH U CBOEBPEMEHHO INMPHUHUMATh PEIICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI WM APTyMEHTHI JPYTUX MPU AHAJIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M APryMEHTHl JIPYTMX IPU aHAIU3€ PE3yJIbTaTOB
JIEATCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLUIMOKH.

B mpouecce mocTukeHUs JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI T10
dbuzuke JUII  ypPOBHS CpeIHEro oOmero ooOpa3oBaHus Yy OOyYaroNIUXCs

COBEPIIICHCTBYETCS AYMOIMOHAIILHBIN WHTEJICKT, TIPEAIOJIar afO A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWSA,  BKIIOYAIOIIETO  CIIOCOOHOCTH  MOHMMATh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS PA3BUTHS COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CITIOCOOHOCTH aTanTHPOBATHCS K
OMOIIMOHAIEHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKIIOYAIOIIECH CTPEMJICHUE K IOCTH)KEHUIO 1IeJIN
U yCTeXxy, ONTUMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOS W3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro MpPH OCYIICCTBICHUH OOIICHMUSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEIKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C JPYTUMH JIFOJBbMH, 3a00THTHCS, MPOSIBIATH HHTEpPEC H
paspemarh KOHQIUKTHI.

I[MTPEAMETHLIE PE3VJIbTATDI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMATh POJb  (PU3UKA B HKOHOMHYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTMYECKOM, COIMANbHOM M OSTUYECKOM cdepax AesaTelbHOCTH
YeJI0BeKa, POJIb U MECTO (PM3MKH B COBPEMEHHON HAyYHOW KapTHHE MUPA,
3HAUEHHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOIIeH, OOBSICHUTEIHLHON U
MIPOTHOCTHYECKON  (QYHKIMH  (PU3HMYECKOH TEOPUH —  MCXAHUKH,
MOJIEKYJIIPHOW (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3HUUECKOM TEOPHUH B
(hopMHUpPOBaHUHU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pazniuyath YCIOBUS MPUMEHUMOCTH Mojeneld (uanueckux Ten Hu
MPOIICCCOB  (SBJICHUI): HWHEpUHMAIbHAS CHCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TENO, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUYKEHHE,
CBOOOJIHOE TMajieHue, abCONIOTHO ympyras jaedopmarus, aOCOIIOTHO
yIpyroe u abCoI0THO HEYNPYToe CTOJKHOBEHHMS, MOJICIIH Ta3a, KUJKOCTH
U TBEPAOrO (KPUCTAJUIMYECKOI0) Telia, UACAIbHBIM Ta3, TOYCUHBIN 3apsl,
OJIHOPOJIHOE JJIEKTPUUYECKOE T0JIE;

paznuyaTth ycioBus (TpaHULbl, O0JACTH) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI XxapakTep (yHIaMEHTAJIBHBIX 3aKOHOB U
OTPaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE IPOIECChl U  SIBICHUA,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOT0 ABWKEHUS, (OpMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
IBUXKEHUS, TpeoOpasoBaHusi ['anmumiess AJis CKOPOCTH U TepeMenieHus,
3akOHbl HprOTOHA, TIpUHUKMI  OTHOCUTENBHOCTH [amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAaHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEprud,
yCIIOBUS paBHOBECHS TBEPAOrO Tejia), MPU OSTOM HUCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MTpeoOpa3zoBanumii [ anmies, BTOporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIYJibca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAIM3UPOBATh M OOBSCHATH TEIIOBBIE MPOIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoJeKyJIsipHOU GU3HKKA H
TepMOJMHAMUKUA (CBSI3b  JaBJCHUSI HJIEAIbLHOTO Traza CO CpelHel
KUHETUYECKOW SHEPrUed TEIUIOBOTO JBWXCHHS W KOHUECHTPALMEU €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEJHEW KHUHETUYECKOU
SHEPIruel TEIJIOBOTO ABUKEHHS €rO YacCTHL, CBSI3b JIaBICHUS UICATBHOIO
raza ¢ KOHUEHTpAalMe MOJEKYJ M €ro TEeMIEpaTypoil, YpaBHECHHUE
MenneneeBa—Knamnelpona, TmepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPONECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTUYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeneneeBa—KianelpoHa;

aHAJTU3UPOBaTh U OOBSACHITH DJEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHUIUAIBHOCTD
ANEKTPOCTATUYECKOrO TMOJIA, MPUHLMI CYNEPIO3UIUU DIEKTPUUECKUX
NOJIEH, IPU ATOM yKa3blBas yCJIOBUA NPUMEHHMMOCTH 3akoHa Kyiona, a
TAKXK€ TMPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa [Jid y4yacTka
LENW W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH J[xoynsa—JIeHna,
npasuia Kupxroda, 3akonsr @apases 1ist SJIEKTPOIIn3a);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJB3YS BEIUYUHBI:
NEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbl, JaBJICHUWE, TMOTCHUUAIbHAA DSHEPTUs, KUHETHUYECKas
DHEPTUs, MEXaHWYEeCKas SHEPTHs, padoTa CHUIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWJIA TSHKECTH, CUJia YIPYrOCTH, CHUJIa TPEHHS, MOIIHOCTD,
DHEPrusl B3aMMOJCUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ TMOBEPXHOCTH,
SHEprusi ynpyrol gedopmManuv TMPYKUHBI, KOJIUYECTBO TEIUIOTHI,
aOCoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPIusi MJCAIBHOTO OJHOATOMHOTO Tra3za, paboTa HJealbHOrO Ta3a,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI waeanpHOro TEIioBoro
JIBUTATENIS; DJIEKTPUUYECKOE MOJIEe, HAPSIKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaIpPsDKEHHOCTh MOJIA TOYEYHOTO 3apsia WIM 3apsHKeHHOro 1apa B
BAKyyM€ M B JHDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO TOJIS,
pPa3sHOCTh  MOTEHUHAJIOB, JJIEKTPOJABWXKYIIAs CHJIA, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUuYeckas €EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHHE yYacTKa LEMNH C TMOCJIEIOBATEIbHBIM U
MapaAJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3UYECKUX  SIBIICHUIA:
MEXAHUYECKOE JBH)KEHUE, TEIUIOBOE JBH)KEHHE YACTUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBMXeHHUE, nuddy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlMs, TJIaBJICHUE U KpUCTAILIN3alMs, HAIIPaBJIEHHOCTh
TEIUIoNEePEeAayM, IEKTPU3ALNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO MMPOBOIHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEJIMUMUHBI OT
OpPYroil ¢  UCHOJb30BAaHUEM  MPSAMBIX  HU3MEPEHHI, TpU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl TOJIYYEHHOU
3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHAC TpadUKOB C yUETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN U3MEPEHHH, /1eNaTh BHIBOABI IO pe3yibTaTaM
UCCIIEIOBAHMS;

NPOBOJNUTh KOCBEHHBIE H3MEpEHHUs (U3MUECKUX BEIMYMH, TPU OTOM
BBIOMpaTh ONTUMAIBHBIA METOJ] M3MEPEHUS, OIICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAMUTH ONBITHI 110 MPOBEPKE MPEI0KEHHONW TMIOTE3bl: TIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBATh
MOJIyYeHHBIE PE3yJbTaThl W JENaTh BBIBOJ O CTAaTyce MPeaIOKEHHON
THITOTE3HI;

cobroAaTh mpaBuiia 0€30MacHOro Tpy/ia MpU MPOBEIECHUH UCCIIEA0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  Yy4eOHO-
UCCJIEIOBATEIbCKOM W TPOEKTHOM [EATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U J1a00paTOpHOro 000pyA0BaAHUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOU
¢bu3znyecKoil MOJeNbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKOH MOJENIM, OTBeYaromed TpeOOBaHUSIM 3aJlaud,
OpUMEHSTh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJATHI
bu3nyecKuX TEOpUil TpPH MCIOIH30BAHUM MAaTEMaTHUYECKUX METO/I0B
peleHus 3a1a4, MPOBOIUTH Pacu€Thl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHAIIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATH METOIBI PEHICHHUS C
Y4ETOM TTOJTYYCHHBIX PE3yJIbTATOB;

pemiath KadecTBEHHBbIE 3a7aud, TpeOyrollue MpUMEHEHUs 3HaHWM U3
Pa3HbIX pa3JenoB Kypca PU3MKH, a TaKKE UHTETrpallii 3HAaHUN U3 IPYTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCy>XJICHHUI ¢ OOPON HA U3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS JJisi OOBIACHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHHUYECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

MPUBOJUTH TPUMEPHl BKIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEJACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESTENbHOCTH 4YEJIOBEKa, CBA3AaHHOM € (PU3MYECKUMH MPOIECCaMU, C
MO3ULIANA 3KOJOTUYECKON 0€30MTaCHOCTH, NPECTABIECHUN O PALIMOHAIEHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN
HAyKd UM TEXHOJOTUH JJid JalbHEHIIEero pa3BUTUS YEJIOBEYECKOIro
00IIIeCTBA;



MPUMEHSTh Pa3InYHbIE CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3NIECKOTO
COJIEp’KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepabOTKM W MpeAbsSBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHpOpMallMK, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr0  HMHQOpMAIMI0O U  OLIEHHWBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIKM3a UCTOYHMKA UH(POPMALINH;

MPOSIBIISITH OpraHMU3aIOHHBIC u MO3HaBaTENIbHbIC YMEHUS
CaMOCTOATEJIBHOTO  NPHOOPETEHHs HOBBIX 3HAHWW B  Ipolecce
BBITOJIHEHUS IPOEKTHBIX U yU4EOHO-UCCIIE0BATEIbCKUX padoT;

paboTaTh B TIpyHNe C MCIOJIHEHHEM pa3iIMYHbIX COLHUAJIBHBIX pOJIEH,
IJIaHUPOBATH PAa0OTy IPYyNIbl, PALIMOHAIBLHO PACIPEACNIATh NEATEIbHOCTb
B HECTAHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHWBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pELICHUE paccCMaTpuBaeMoil mpoOIeMbl;

HPOSIBIATH MOTUBALMIO K Oyayliel npodecCUOHaIbHON AEATEIbHOCTHU 110
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO MTPOPUIIAL.

K xoniy oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUM:

MOHUMATh POJIb (U3UKU B SKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COIMAIIBHON M 3TUYECKON cdepax AeATEIHHOCTH YEeIOBEKa, POJIb U MECTO
(U3UKM B COBPEMEHHON HAy4YHOM KapTUHE MHpA, POJib aCTPOHOMHUHU B
MPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa W JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM PAa3BUTHH, 3HAYEHUE OIUCATEIBbHOU, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETBHON M MPOTHOCTUYECKOM (YHKIMHA (PU3NYEeCKOd Teopuu —
AJIEKTPOJAVMHAMUKH, CHEHHATBbHOW TEOPUM OTHOCUTEIIBHOCTH, KBAHTOBOM
¢busuky, poib pusmdeckoit Teopun B (HOPMHUPOBAHWUU TMPEACTABICHUN O
¢bu3nYecKoil KapTHHE MUpPA, MECTO (HU3UUECKON KapTHUHBI MHUpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O IPUPOJIE;
paziuyath YCIOBUS MPUMEHUMOCTH MoJieneld (u3nueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJIHOPOJHOE
MarHuTHOE TIOJISI, TApMOHUYECKUE KOJIeOaHMs, MATeMaTUUECKUI MasSTHHK,
WJICAUTbHBIN TPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, WUJICAIbHBIN
KoJie0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO SiJjpa
KBAaHTOBOM MOJIC/IU CBETA;

paziuyath yCJIOBUSL (TpaHUIIbl, OOJACTH) MNPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCH U SBIICHHUS,
UCIIOJb3Yysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKU U
CIICMAIBHOM ~ TEOPUU  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHECHUS
ANEKTPUYECKOro 3apsiga, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsi3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM WENU CO CKOPOCTHIO
M3MEHEHHS  CHJIbl  TOKa,  TOCTYyJIaThl  CHEIUaJbHOM  TEOpHUHU
OTHOCUTEJIBHOCTU DUHINITEITHA);

aHAJIM3UPOBATh U OOBICHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIB3YS
MOJIOKEHUS ~ KBAHTOBOM  (u3uku  (ypaBHeHHE  DWHINTEHHA  JUIS
dbotodpdexra, mnepBpld W BTOpPOM ToOCTyJaTel bopa, mOpUHIHM
COOTHOIIICHHS HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXpPaHEHHUS
3apsiIOBOTO U MACCOBOI'0 YHCEINI M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

OMHCHIBATh (PU3UYECKHUE TPOIECCHl U SIBICHUS, HCIONIB3YS BEIWYUHBI:
HaIpsKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHINANT 3JIEKTPOCTATHYECKOTO
NoJIsl, Pa3HOCTh NOTEHUMANOB, JJIEKTPOJBIXKYILAs CUJA, WHIYKIUSA
MarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia AmIepa, UHAYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJIa CAMOWHIYKIIMHM, SHEPrUsi MAarHUTHOTO IOJIs
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJIbC, TOJHAs DSHEPrus,
DHEPTUs TIOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPTUs M HUMIYJIbC (POTOHA,
MacCOBO€ YUCIIO U 3aps]l spa, SHEPTUSI CBA3U SAApa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SIBIICHUA:
AJIEKTPOMArHUTHAsI MHIAYKIIUSI, CAMOUHIYKIIMS, pe30HAHC, HHTep(epeHIus
BONH, Judpakmusi, IUCTIEPCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dotosnextpudeckuii dddext (pororddexr), ambda- u Oera-pacmanbi
anep, ramMma-usiilydeHue snep, (puanyeckue NPUHIUIBL CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpPaBICHUE HHAYKIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeH1a;

CTpOUTH M300pakeHUE, CO3/]TaBaeMOe ITIOCKUM 3€pPKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATh €T0 XapaKTEPUCTUKH;

IPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKHUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHalu3a M  OOBACHEHUS (U3WUYECKUX TMPOIECCOB,
MPOUCXOJIAIIUX B 3BE37aX, B 3BE3JIHBIX CUCTEMAaxX, B MEKIaJaKTUYECKOU
cpene; ABHKEHUSI HEOSCHBIX TeJl, YBOTIONMH 3BE3]] U BeelleHHOM;
NPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
HCIIOJB30BaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYECHHOW 3aBUCHMOCTHU



bu3nYecKuX BETUYMH B BHUAEC TpadukoB ¢ y4€TOM aOCOIIOTHBIX
MOTPEIIHOCTE  M3MEpPEHMi, JielaThb  BBIBOABI IO  pe3yjbTaTaM
UCCJIE/IOBAHUS,

MPOBOAUTh KOCBEHHbIE M3MEpEHUs] (U3NYECKUX BEIWYUH, MPU ITOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIIEHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;
MIPOBOAUTH OMNBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: IIaHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTyYCeHHBIC PpEe3yJIbTaThl U JieJIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUIIOTE3bI;

OMUCBHIBATH METO/IbI OJIyYEHHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOro1aTh mpaBuia 0€30MacHOro TPy/ia MPHU MPOBEICHUN MCCIICIOBAHUM
B paMKax y4yeOHOro OJKCIEPUMEHTa, MpakTUKymMa H  y4eOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliaTth pacy€THBIE 3aJjadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
¢u3nYeckol MOJIENbI0: Ha OCHOBAaHMM aHAJM3a YCJOBHUSL BBIOMPATH
(duznyeckre MojeNu, OTBEYaloIlIhe TPeOOBAHUSAM 3a/aud, MPUMEHSTh
(dhopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MYECKUX TEOPUI
MpU  MCHOJIb30BAHUM MaTEMaTHMUYECKUX METOJIOB pelIeHus 3ajad,
MIPOBOAUTH PAcUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YUYETOM MOIYYSHHBIX
pE3yNbTATOB;

pemath KadyeCTBEHHbIC 3a7auM, TpeOyIolMe MNPUMEHEHUs] 3HaHUU U3
Pa3HBIX pa3aenoB Kypca (PU3NKH, a TAK)KE HHTETPAIlUU 3HAHUN U3 APYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LEMOYKY PACCYKJIEHUN C OTIOPOIl Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBICHUS;

WCIIOJIP30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHUE HAayKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OIEHWBATH TOCIIEACTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
JESITENbHOCTA YEJIOBEKA, CBSA3aHHOM € (PU3MYECKUMH TPOIECCaMU, C
NO3UIUN SKOJOTUYECKON O€30IaCHOCTH, MPECTaBICHUN O palliOHATHLHOM
MIPUPOJIOTNIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN



HAayKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHS YEIOBEYECKOrO
00I11eCTBa;

OPUMEHSTh pa3iudHble CrocoObl paboThl ¢ MHpOpMaLUEH (PU3NUECKOro
COollepKaHUsI C MCIOJb30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJOTMM JJI1 TIOHMCKa, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
UHpOpMaAlMY, MOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHANM3UpOBaTh  MOJIydyaemMyro  HH(OpManuioo W OIeHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK M HA OCHOBE
aHaJlM3a UCTOYHUKA HH(OPMALINH;

HPOSIBIATD OpraHM3aliOHHBIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B Ipolecce
BBINIOJIHEHHUSI IPOEKTHBIX U y4eOHO-UCCIIEI0OBATENBCKUX Pa0OT;

paboTaTh B TpyMNe C HCIOJIHEHHEM pa3jIMYHbIX COIHMAIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PACHpPEeNaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsX, aICKBAaTHO OLIEHHWBATH BKJIAJ Ka)JOIro U3
YYaCTHUKOB T'PYMIIbI B pEIEHUE PacCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHON AesTEeNbHOCTH O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPHIIA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3je/ioB H TeM (uudgposbIe)
Kontpoabusie IIpakTnyeckue
n/m NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3zaen 1. HAYUYHBIH METO/ ITO3HAHUSI ITIPUPO/IbI
. bubnuotexa [JOK
1.1 HayuHbIil MeTO TO3HAHUS PUPOBI 6 https://m.edsoo.ru/fL6b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 | Kumematika 10 1 https://m.edso00.ru/f16b68d7
bubmuoreka [JOK
22 Apnamika 10 https://m.edsoo.ru/f16b68d7
. bubnmoreka [JOK
23 Cratiia TBEPAOTO TEA > L https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXpPAHCHHS B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1 https://m.edsoo.ru/fL6b68d7
but6mmoreka [{IOK
3.2 Tepmonnuamuka. TenioBble MalIMHbI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHblie cocTosiHus BeniecTBa. Da3oBbie 14 1 bubnuorexa [JOK


https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MepexXObl https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bubmuoreka [JOK
41 Onextpieckoe none 24 1 https://m.edso0.ru/f16h68d7
. . bubmmoreka [JOK
4.2 [TocTOSTHHBIN SEKTPUUECKUNA TOK 24 1 httos://m.edsoo.ru/f 1666847
bubmuoreka [JOK
43 TOKI B pasMIHbIX cpefax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBNYECKUN TIPAKTUKYM
. bubmuoreka [JOK
>1 USICCKHH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bubmuoreka [JOK
Pesepaiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 8 16



https://m.edsoo.ru/f16b68d7
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11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
bu6mmorekxa [IOK
11 Marmutioe none 14 https://m.eds00.ru/39859¢f1
bu6mmorexa [JOK
12 DIICKTPOMATHHTHAS HHYKUHA 13 1 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmorexa [JOK
2.1 M 10
CXAUIICCKIE KonCOaMNA https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
2.2 1
DICKTPOMArHHTHEIC KONICOAHNA > https://m.eds00.ru/39859¢f1
53 MexaHu4eCcKHue U 3JIEKTPOMarHuTHbBIE 10 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/39859ef1
bub6nmoreka [JOK
24 2 1
Onrriia > https://m.eds00.ru/39859¢f1
Hroro no pasneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

3.1 Ocuoser CTO

Hroro no paszneny

5

1

bubmmoreka [JOK
https://m.edso00.ru/39859ef1
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOMH Ayanu3m 15
4.2 ®dwuszuka aToma 5
43 ®dwu3nKa aTOMHOTO Spa ¥ 3JIEMEHTapHBIX 5
' YaCTHIL
Hroro no pasneny 25

Pa3znea 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 12
Hroro no pazneny 12
Pazgen 6. PU3UNUYECKHI TPAKTUKYM

6.1 Ou3nvecKuil NpakTUKyM 16 16

Wroro mo pazneny 16

Pazgea 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMatusanus 1 00001IeHUE
MPEIMETHOTO COJICPYKAHMS U OIbITa

7.1 ) 15
NEeATETHFHOCTH, TPUOOPETEHHOTO TIPHU
n3yuyeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PeszepBHoe Bpemst 10

bubmmoreka [{OK
https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1
bu6mmoreka [{OK
https://m.edso00.ru/39859ef1

bubmuoreka [JOK
https://m.edso00.ru/39859ef1

bu6mmoreka [IOK
https://m.edso00.ru/39859ef1

bu6nuoreka [JOK
https://m.edso00.ru/39859ef1

bu6mmorexa [JOK
https://m.edso0.ru/39859¢ef1
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HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacos JJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue A bp
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
®dusnka — pyHaaMeHTaIbHAast HAyKa O 1 bubnuorexa IIOK
IIPUPOLE https://m.edsoo.ru/1beef346
Hayunslit MeTO NO3HAHUS U METO/bI 1 bubmuoreka [JOK
WCCIIeIOBaHUS (PU3NIESCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHsI B MPOIIECCe
HOSH&IE)HH IIPUPOIBI pHa6n}cI))z[eHHe u 1 bubmnorexa [IOK
PHPOARL. https://m.edsoo.ru/34c49931
JKCIIEPUMEHT B (pusmke
Crioco0b1 n3MepeHus PU3NIECKUX 1 bubmuoreka [IOK
BEJINYMH https://m.edsoo.ru/ca2def03
AOGCONIOTHAS M OTHOCHTEIbHAS
MOTPEIIHOCTU U3MEPEHUI PU3NIECKUX 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/7f18fda3
BEITMYUH
MopenupoBanue B pusuke. Poiab u
MecTo GU3HKU B (HOPMUPOBAHUHU 1 bu6nuoreka [IOK
COBPEMEHHOW HAYYHOM KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B MIPAKTUYECKOU JEATETbHOCTH JIIOIeH
Mexanndeckoe aBmkeHne. Cucrema
orcueta. OTHOCUTEIIBHOCTD 1 bubnuorexa [JOK
MEXaHM4ECKOro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4yll MEXaHUKU
Pannyc-BekTOp MaTepHalbHON TOYKH, 1 bubmuoreka [{JOK
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€T0 IMPOCKIKUH HAa OCU KOOpAMWHAT.

Tpaekropus. [lepemenienne. CKOpocTb.

Hx mpoekiuu Ha Ocu KOOPAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['padudeckoe onvcanue

https://m.edsoo.ru/30a108a5

bubnunorexa LIOK

o PaBHOMEPHOTO IPSIMOJIMHEWHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHuii i CKOPOCTEH. bu6mmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHOe nBUXKEHHE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bu6nuoreka [IOK
[IpssMonMHENHOE BUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'pacduueckoe onucanue

12 MPSMOJIMHEHHOTO IBMXKEHHUS C Bubmmorexa [IOK

https://m.eds00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoOe majieHre. Y CKopeHue

13 CBOOOJIHOTO MaJIeHHsl. 3aBUCUMOCTh bubnuoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109¢c
BpPEMEHH U UX rpaduxu

14 JIBmkeHue Tena, OPOIIEHHOTO MO/ bubmuorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpusonuHeliHoe nBuXeHUE. [[BUKEeHNE
10 OKPYXHOCTH. YTJIOBas U JINHEHAs

15 ckopoctb. [lepnon u yactora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMUTENBLHOE U MTOJTHOE
YCKOpEHUe
16 Kontponbnas pabota Nel o teme bubmorexa [TOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka'"

Amnanus k.p. Ilepssiif 3akoH HproToHa.
HNuepuuanbHble CUCTEMBI OTCUETA.

bub6mmnorexa LIOK

17 [Ipuniun otHocuTenbHOCTH [anunes. https://m.edsoo.ru/5a9e4a64
HeunnepuuanbHblie cucTeMbl 0TCUETA
18 Cuna. PaBHOogeiCTBYIOIIAs CHIIA. bubnuoreka IIOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 B3anmopeiictBue ten. Tperuit 3akoH bubnmoreka [JOK
Herorona https://m.edsoo.ru/57dba505
[Tpunun cynepno3unuu cuil. Pemenue
20 3ar))1aqU1;{a Hp};IMSHeHI/I: 3aKOHOB brbmorexa LIOK
https://m.edsoo.ru/bdf997fb
Hsrorona
3aKOH BCEMUPHOI'O TATOTEHUS.
21 OKBUBAJIEHTHOCTb IPABUTALIMOHHON U bubmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
HWHEPTHOMN Macchl
99 Cuiia TAXKEeCTU U YCKOPEHHE bu6muoreka [JOK
CBOOOAHOIO NaJCHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuorexa [JOK
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6mmoreka [IOK
24 Cuna ynpyroctu. 3akoH I'yka. Bec tena https://m.edsoo.ru/0ae2cdg4
Cuna tpenus. [Ipupona u BUIbI cui bubnuoreka [IOK
25 TpeHus. JIBuxkeHue B KUJKOCTH U raze ¢ https://m.edsoo.ru/1fa86499
Y4E€TOM CHUJIBI COIIPOTUBIICHUS CPEBI https://m.edsoo.ru/2ch29676
26 JaBnenue. I'napocrarnueckoe bubmmorexa [[OK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOQCOJIFOTHO TBEPJIOE TEJIO. bubmmoreka [JOK
27 [TocTynarenbHOe U BpalaTeibHOE bu6mmoreka [JOK
JIBM)KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbI OTHOCHTEIIBHO OCH bubmuoreka [JOK
Bpatenus. [1neqo cubl https://m.edso0.ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsbkecTu Tena. Bubmuoreka [IOK
YcnoBus paBHOBECUs TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHUS
bu6mmoreka [JOK
30 Pemerme a7 https://m.edsoo.ru/dclcaacO
31 Kontponbnas padora Ne2 o reme bubnuoreka IIOK
"Tunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574c
AHanus x.p. Mnynec maTepuanbHON
TOYKH, CUCTEMBI MATEPUATIbHBIX TOYEK.
32 LlenTp Macc cucTeMbl MaTepUaIbHbBIX Bubmmorexa [IOK
https://m.edsoo.ru/4bb8294b
Touek. Teopema 0 IBMKEHUM LICHTPA
Mmacc
NMnynec cuibl 1 13MEHEHUE UMITYJIbCA
33 Tena. 3aKOH COXPaHEHUs UMITYJIbCA. Bubnmorexa LHOK
https://m.edsoo.ru/13f0a221
PeaktnBHOE NBHKEHUE
MoMeHT uMItysibca MaTepUATIBHON
34 touku. [IpencraBnenne o coxpaHeHun bu6nuoreka IIOK
MOMEHTa UMITYJIbCA B LEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
HOJISAX
bu6mmoreka [JOK
35 Pemterme safat https://m.edsoo.ru/f7706d63
36 Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM bubmorexa [TOK

https://m.eds00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

37

38

39

40

41

42

43

44

nepemernieHnu. ['paduueckoe
npecTaBieHue paboThl CHIIBL.
MomHocTh CHIIBI

Kunernueckas sueprus. Teopema 00
W3MEHEHUN KUHETUYECKOW SHEPTUU
MaTepUaIbHONU TOUYKHU

HOTGHI_II/Ia.HLHLIe 1 HCIIOTCHI M AJIbHBIC

cuisl. [loteHnmansHas sHeprus. Bropas

KOCMHYCCKaAsA CKOPOCTh

Tperps kocmuueckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBLHBIX CHII C
W3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKON YHEPTUN

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHym U1 uaeanbHON
KUIKOCTU

KontponsHas padora Ne3 no treme
"3aKOHBI COXpaHEHUs B MEXaHHKE"

Amnanus k.p. Pa3Butue npeacraBieHuii o

npupoie TemioTel. OCHOBHBIE
nonoxxenuss MKT. quddysusi.
BpoyHoBckoe nBukeHue

CtpoeHnue ra3000pa3HbIX, KUJIKUX U
TBEPJBIX TEJ. XapaKTep ABWKCHHS U
B3aMMOJEHCTBHSI YACTHI] BELLIECTBA
Macca u pazmepsl MOJIEKYT (aTOMOB).
KommgectBo BemectBa. [locTosiHHAs

bubmuorexa [JOK
https://m.edsoo.ru/9a5e2e74

bubmuoreka [JOK
https://m.edsoo.ru/554bafcc

bu6mmoreka [JOK
https://m.edsoo.ru/f57b4e01

bubmmorexa LIOK
https://m.edsoo.ru/f30f43b6

bu6mmoreka [{OK
https://m.edsoo.ru/474e7c4a

bubmuorexa [JOK
https://m.edsoo.ru/b0a4445f

bubmuoreka [JOK
https://m.edsoo.ru/c44d02e2

bu6mmoreka [JOK
https://m.edsoo.ru/c5b72ab7
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ABoraapo

45 Temneparypa. TerioBoe paBHOBecHE. bubnuoreka IIOK
[llxana [enbcust https://m.edso0.ru/0070d493
bubmuorexa [JOK
46 Pemterme saat https://m.edsoil. ru/1531abas
. bubnuorexa [JOK
47 N neanpupiii Tra3. I'a3oBble 3aKOHEI https://m.e dsoil.ru /1deb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bu6muoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemrepaTtypa. 3akoH bu6mmoreka [{JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 W3omporneccs! B uaeaibHOM rase ¢ bubmuoreka LIOK
MTOCTOSIHHBIM KOJINYECTBOM BEILIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacraBneHmne
o1 Hfog)poueccom i;)[TepMa, H30X0pa, Bubmmorexa [IOK
1s06apa https://m.edsoo.ru/1344327b
52 OcHoBHoe ypaBHenne MKT ﬁgf:;ﬁf:g;?ﬁ}i 8094721
bubmmorexa [JOK
>3 Pemerme saza https://m.edsoil. ru/10265a05
CBs13p a0COIOTHON TEMIIEPATYPBI
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHE KHHETUIECKON IHEpruei https://m.edsoo.ru/c38af875
MOCTYNATEIbHOTO TEIJIOBOTO ABM)KEHUS
e€ vacTuil
55 O06001IeHre U CUCTEMATU3AIMS 3HAHUH bubmuorexa [JOK
o Teme "OcuoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTponbHas padora Ne4 o Teme bubnmnoreka [[OK


https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8

"OcnHoBsl MKT"

Ananus k.p. TepmoauHaMuueckas
cucreMa. 3a/laHi€ BHEIIHUX yCIOBHM
s TJI cucrembl. Buennue u

https://m.edsoo.ru/13adad59

bubmuorexa [JOK

57 BHYTpEeHHUE napaMeTpsbl. [lapameTpsl
yiP PaMetp P P https://m.edsoo.ru/5f8d38a3
TJ1 cuctemsl Kak CpeHUE 3HAYECHUS
BEJIMYMH, OMMCHIBAIOIINX €€ Ha
MUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.
58 Camonpou3BosbHas penakcaius TJ1 bubmorexa LHOK
P P B https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Moienb neanIsHOTO Ta3a B
59 TEPMOJUHAMHUKE. Y CTIOBHS bubmmorexa [JOK
P L https://m.eds00.ru/29355001
MIPUMEHUMOCTH YTOU MOJIEITH
60 VYpaBuenue MenneneeBa-Knanelipona u bu6muoreka [JOK
BBIPAKCHUE [UJI1 BHYTPEHHEW DHEPIUU https://m.edsoo.ru/bal178d0
Bripaxkenue 111 BHyTpEHHEW SHEPTUH
61 OJIHOATOMHOI'0 MJI€AJIBHOIO rasa. bubnuoreka [IOK
KBazucrarnueckue u HeCTaTUUECKHUE https://m.edsoo.ru/acbcacl5
MPOIIECCHI
DneMeHTapHas pabora B
62 TepMoAMHaMUKe. Brruucienue paboTsl bubnuoreka [JOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
auarpamme
Temonepenayda kak croco0 M3MEHEHUS
63 BHYTpeHHe# sHeprun TJI cucteMsl 6e3 bubmoreia HOK
yip P https://m.edsoo.ru/3d734561
coBeplIeHHs pabOThI
bubnuorexa [JOK
64 KonBexknusi, TeI0mpoBOIHOCTD, nommoreka L

https://m.edsoo.ru/157b54cd
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U3Iy4eHue

KommuectBo Temnorsl. Tem1oéMKOCTh
Tena. Y enpHas U MOJIsIpHas

bub6mmnorexa LIOK

65 TEIUIOEMKOCTH BellecTBa. Y IeIbHAas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUSI TOTIITNBA

66 Pacuét xonmyecTBa TEIIOTHI IIPU bubnuorexa [JOK
TeIIonepesaye https://m.edsoo.ru/1db5ad4e

67 [TonsTre 06 aguabaTHOM TpoIEcCe. bubmuoreka [JOK
IIepBblii 3aKOH TEPMOAMHAMUKH https://m.edsoo.ru/d8098824
KommaecTBo TermnoTs u paboTa Kak

68 MepbI I3MEHEHHsI BHYTPEHHEW YHEPTUHU bubmmorexa LIOK

https://m.edsoo.ru/b047alcd

T]I cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY AJIS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuoreka [IOK
nporieccoB. HeoGpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHUMIIBI NEHCTBUS TEIUIOBBIX Bbubmuoreka [IOK
mamuH. KIT/] https://m.edsoo.ru/2e945513

71 Maxkcumansnoe 3nauenue KIT. [ukin bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9

bu6mmoreka [IOK

72 Pemterme safa https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI

73 HCTOJIb30BAHUS TETUIOBBIX JBUTATEIEH. bu6mmoreka [IOK
TemnnoBoe 3arpsa3HeHUE OKPYKArOIIEH https://m.edsoo.ru/9867aaa7
cpenbl

74 Pemrenue 3amau bubmorexa TIOK

https://m.edsoo.ru/c8c70432
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O00011IeHNE U cUCTEMATH3allNs 3HAHWI

75 o teMe "Tepmoannamuka. TermioBble bubmorexa HOK
.y puioa ' https://m.edso0.ru/28d62b3f
MAIIMHBI
76 KontponsHas padora Ne5 mo treme bubnuoreka [IOK
"Tepmoannamuka. TermnoBbeie MalIuHbI" https://m.edsoo.ru/1b6e26¢5
Amnanu3s k.p. [TapooOpazoBanue u
77 KoHJeHcanus. Vcrapenne U KUIeHue bubmmorexa TTOK
JICHCATHIA. p ' https://m.eds00.ru/6f8e6777
VY aenbHas TETUIOTa Mapooopa3oBaHuUs
HaceimieHHbIie 1 HEHACHIIIICHHBIE MAPHI.
KauecTBeHHAs 3aBUCUMOCTB IDIOTHOCTH
M JABJICHUS HACBIIIEHHOIO I1apa OT
78 TEMIIEPATYPBI, UX HGSaBI/ICI/IM(fCTI) oT bubmorexa HOK
TEPATYPEL, https://m.edso0.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO TMapa.
3aBUCHMOCTh TEMIIEPATYPhI KHIICHUS OT
TaBJIECHUS B JKUIKOCTH
79 BrnaxHocTts Bo3ayxa. AGCOMIOTHAS U bu6mmoreka [{JOK
OTHOCHUTEIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenue 3amau
a https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramnueckue u
81 amopQHbIe Tena. AHU30TPONHS CBOWCTB Bubmmorexa LIOK
p ' p https://m.edsoo.ru/20a88a03
KpHUCTAIIJIOB
[TnaBneHwe U KPUCTAILTH3AIINS.
bu6mmoreka [IOK
82 VaenbHas TEIUIOTa MIaBICHU.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarmu TBEpIOTO TENIA.
Aedop P bu6mmoreka [{OK
83 Pactsoxenue u cxxatue. Cnur. Monyinb

FOnra. Ipenen ynpyrux nedopmaruit

https://m.edsoo.ru/dalaabl10
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TernnoBoe pacmmpeHue KUJIKOCTEN U

84 TBEPABIX TEI. AHTAPMOHHU3M TEILIOBBIX bubmorexa HOK
P o p https://m.edsoo.ru/7ba5edf2
KoJeOaHM YacTHIl BEIIECTBA
85 [Ipeo6pa3oBanue sHEPrum B Pa3zoBbIX bubnuoreka [IOK
nepexonax https://m.edso0.ru/97a0672f
bubmuoreka [JOK
86 VpaBHeHNE TEIIOBOroO OaaHca
PABHEHHIE TCIITOBOT i https://m.edsoo.ru/ab1521fb
bubmuoreka [JOK
87 Pemenne 3ana
HHICHHE sa1ad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
g8 Kanumnspuseie siBinenust. J{aBienue mnojy bubmuorexa [JOK
WMCKPUBJIEHHOW MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kujakoctu. Popmyiia Jlamaca
O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
89 1o TeMe "ArperaTHsle COCTOSHUS bubmorexa TTOK
P " https://m.eds00.ru/0b52575¢
BellecTBa. Pa3oBbIe NEPEXOIbI
KontponsHas padora Ne6 o reme
90 "ArperaTtHbsle COCTOSIHUS BEIIECTBA bubnnorexa [JOK
P L BETIECTRE. https://m.eds00.ru/7dc2a739
@da30BbIE IEPEXOABI
AHanus K.p. DNeKTpu3anus Tea 1 eé
MIPOSABIIEHHUA. DIEKTPUUECKUH 3apsi.
91 I[lljsa BHJIA DJICKT I/IIE)CKHX 3aps, (I))B bubmorexa [TOK
s P PAAOB. https://m.edsoo.ru/1aff445f
[TpoBOIHUKH, TUIIEKTPUKH U
TIOJTYTIPOBOTHUKHU
OJIeMEHTapHBINA IEKTPUUECKHH 3apsi.
92 3aKkoH coxp aHEeHUs 3JI§KT qucxorl:) bubmorexa HOK
P p https://m.edsoo.ru/f49afd24
3apsna
buo OK
93 B3aumoneiictBue 3apsinoB. Toueunbie nbmorexa I1

https://m.edso0.ru/445b7746
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3apsabl. 3akoH Kynona

bubmuoreka [JOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edsoo.ru/08fc19bc

95 DnekTpuyeckoe noje. Ero neiictBue Ha bu6nuoreka [IOK
JIIEKTPUUECKUE 3apsiIbl https://m.edsoo.ru/05c6bfal
Hampsok€HHOCTD 2J€KTPUYECKOTO MOJIs.

96 [IpoGueIii 3apsz. JluHuu bubnuoreka [JOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOpPOAHOE 3IEKTPUUYECKOE TI0JIE
[TorenumanbHOCTH

97 3JEKTPOCTaTUYECKOro 1noJs. PasHocTh bubmmorexa LIOK

P ' https://m.edso0.ru/80021447
MOTEHIIUATIOB U HAMpsHKEHHUE
[TorennmansHas 3HEPTUs 3apaaa B
98 KT L(I)CTaTquCKOAf noJie I;'[(l)[TeH nant bubmmorexa [IOK
P ’ t https://m.edsoo.ru/af5fa389
INEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TIOJISL U

99 A3HOCTHU MOTEHIMAJIOB JIJIst bubmmorexa [JOK
P HHETIOB A https://m.eds00.ru/df7a6838
3JIEKTPOCTATUYECKOTO TOJIS

100 [TpuHuumn cynepno3unuun bubnuoreka [IOK
3JIEKTPUYECKUX TOJIeH https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [IOK

101 P

cHicHHe satat https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsna. [Tone bu6nuoreka [IOK
PaBHOMEPHO 3apsKEHHOMN cdephl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apSKEHHOTO IO

N bubnuorexa [JOK

103 00béMy mapa. [loe paBHOMEpHO

3apsKEHHON OECKOHEYHOM ITOCKOCTH

https://m.edsoo.ru/f7a665ee
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104 [IpoBOIHMKY B 3JIEKTPOCTATUYECKOM bubmuoreka [IOK
1oJsie. Y CJI0BUE PaBHOBECUS 3apsA10B https://m.edsoo.ru/32405eab
105 JIM3IIEKTPUKY U TTOTYIIPOBOAHUKY B Bubmuoreka [IOK
3JIEKTPOCTATHYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Kongencarop. DneKTpoéMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubmmorexa [TOK
A pa. P https://m.eds00.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
107 [TapannensHOE coeMHEHNE bubmuoreka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBaTeabHOE COCAUHCHNUE bubmunoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCAaTOpa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
110 Pemenune 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apspKEHHOM YacTHUIIbI B bubmuorexa [JOK
OJHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amay
113 O06001IeHre U CUCTEMaTU3aIKs 3HAHUH bubmuorexa [JOK
1o teme "DnekTpuueckoe nosue" https://m.eds00.ru/5752603f
114 KonrtponsHas padora Ne7 o reme bu6muoreka [{JOK
"OnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Amnanus k.p. Cuna Toka. [TocTostHHBIHM
115 TOK. Y CJIOBHS CYIIIECTBOBAHUS bubmmorexa [JOK
' ym https://m.eds00.ru/233311b5
MOCTOSIHHOTO JIEKTPHUYECKOTO TOKa
116 Hcrounnku Toka. Hampsikxenue u 3/1C bubmmorexa [JOK

https://m.edsoo.ru/0839al115
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3axon Oma a1 y4acTKa Ieru.

bubmuoreka [JOK

17 DIIEKTPUYECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONPOTUBIICHUS
118 OJIHOPOJIHOTO IIPOBO/IHUKA OT €T0 bubnuoreka [IOK
JUTUHBI ¥ TUIOIIAIA MOTIEPEYHOTO https://m.edso0.ru/95fcdf51
CeUYeHUSs
119 VY nenpHOE CONMPOTUBIICHHUE BEIIECTBA. bubnmnorexa [IOK
Pemenue 3agau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, apaANIEIBHOE, bubnuoreka [IOK
CMENIAHHOE COEJIMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKUX bubnuoreka [IOK
nenei. [Ipasuna Kupxroga https://m.edso0.ru/1794cf37
bubnmnorexa [JOK
122 Pemrerme safa https://m.edso:)l. ru/3881b469
123 Pabora anekTpudeckoro Toka. 3akoH bubnmnorexa [JOK
Hxoyns-Jlenna https://m.edsoo.ru/a3605c5¢c
bubnmnorexa [JOK
124 | Pememne saza: https://m.edSO(I)l. ru/6761bf0f
MOIIHOCTB 3JIEKTPUUECKOTO TOKA.
125 TennmoBas MOIIHOCTh, BRIACIICMAas Ha bubmorexa HOK
https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka [{JOK
126 Pemterne sanas https://m.edso:)l. ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnmnorexa [[OK
HUCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akoH Oma AJi OJTHOM (3aMKHYTOM) bubnuotexa [JOK
SJIEKTPUUECKOM 1IeTTH https://m.edsoo.ru/221f40fb
129 Pemenue 3agau bu6mmoreka [JOK
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https://m.edso0.ru/3580b679

bubmuoreka [JOK
130 M
OHIHOCTD HETOTHIRA Toka https://m.edsoo.ru/a0ae51d8
bubmuoreka [JOK
131 Kopotoe sambrkarme https://m.eds00.ru/546f5632
132 Konpaencarop B 11ermu mocTOSIHHOTO TOKa bubmorexa HOK
A pBl https://m.eds00.ru/35368f3e
bubnunorexa LIOK
133 P
cHieHHe sajat https://m.edsoo.ru/4410cef0
Pemenue 3agau mo teme "IlocTostHHBIN bubnuorexa [JOK
134 . .
AJIEKTPUIECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o teme "IlocTossHHBIN bubmuorexa [JOK
3JIEKTPUYECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenne 3amau mo teme "IlocTOSTHHBINM bubmuorexa [{OK
3JIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01IeHre U crucTeMaTu3alus 3HaHu i
137 o Teme "[1oCTOSTHHBIN 2IeKTpUIeCKUi bubmorexa HOK
\ P https://m.edso0.ru/bfd7a050
TOK
138 Kontponsnas padora Ne§ o reme bubnuorexa IIOK
"TToCTOSIHHBIN ANEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
AHanu3 K.p. DJIEeKTpUUYecKast
139 MPOBOJMMOCTD PAa3TUYHBIX BEIIECTB. bu6nuoreka [IOK
DIEKTPUUYECKHUM TOK B METaJLJIax. https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTD
DNEKTPUISCKHUU TOK B paCTBOpax M
140 aCHJIEII)BaX 3JIEK OJ'II/ITIE)B 3a1<pom,1 bubmmorexa I[JOK
P P ’ https://m.edsoo.ru/4b423491
®dapanest 151 JIEKTPOIN3a
141 DnexTpuueckuil Tok B razax. [lmazma bubnuoreka [IOK
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DNEeKTpUUYECKU TOK B BaKyyMe.
Bakyymnbie mpubopbl

DIIEKTPUUYECKHUIN TOK B
HOJTYTIPOBOTHUKAX

[omynpoBoAHUKOBBIE TIPUOOPEI

Du3HUECKUl MPAKTUKYM I10 TEME
"M3mMepeHue CUIIbl TOKA M HAIIPSKEHUS
B LIENM MIOCTOSIHHOTO TOKA MTPU ITOMOIIHU
aHaJIOTOBBIX U U(POBHIX
HU3MEPUTEILHBIX PUOOPOB" WK
"3HaKOMCTBO C U(PPOBOIA
nabopatopueii o ¢usuke. [Tpumepsr
u3MepeHus PU3NUECKUX BEIUYHH MIPU
MIOMOIIHY KOMITBIOTEPHBIX 1aTYMKOB"

OuU3NYeCKil MPaKTUKYM IO TEME
"M3y4yeHne HepaBHOMEPHOTO JIBHXKEHUS
C LEJbIO ONPEIETICHUSI MTHOBEHHOM
ckopoctu"

Pu3HUECKU MPAKTUKYM I10 TEME
"U3mepenne yCKopeHus mpu
NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
JBUKEHUH 10 HAKJIOHHOM IIIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH MY TH
OT BPEMEHH IPU PAaBHOYCKOPEHHOM
IBIOKeHUN"

duznuecKuil MpakTUKyM IO TeMe
"N3mepeHue yCKopeHHs CBOOOIHOTO

https://m.edso00.ru/92d92f76

bubmuoreka [JOK
https://m.edsoo.ru/2E+160

bubmuoreka [JOK
https://m.edsoo.ru/ab61c660

but6mmoreka [JOK
https://m.eds00.ru/83622200

bubmunorexa LIOK
https://m.edsoo.ru/5643ea56

bu6mmoreka [JOK
https://m.edsoo0.ru/f6292f5f

bubmuoreka [JOK
https://m.edso0.ru/6960b6ef

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402
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nageHus" win "M3ydeHue aBuKeHUS
Tesa, OPOIICHHOTO TOPU30HTAILHO"

Du3NUECKU MPAKTUKYM 110 TEME
"N3ydyeHue qBUKEHUS Teja 110
OKPYKHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
ckopocTbio" unu "HccnenoBanue
3aBHCUMOCTH NepHoAa oOpalieHus
KOHMYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Pu3HUECKU MPAKTUKYM I10 TEME
"M3Mepenne paBHOAEHCTBYIOIIEH CHUJTBI
pU JBUKEHUH OpyCcKa Mo HaKJIOHHON
mockoctu" unu "lIIpoBepka rMNoOTE3bl O
HE3aBUCHUMOCTHU BPEMEHU JBUKEHUS
Opycka M0 HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"”

OuU3NYeCKil MPaKTUKYM IO TEME
"HccnenqoBaHue 3aBUCHMOCTH CHUII
YOPYTOCTH, BOZHUKAIOIINUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT UX
nepopmanun" win "HUzyuenue
JIBUKCHHSI CUCTEMBI T, CBSI3aHHBIX
HUTHIO, IEPEKUHYTOMN Yepe3 JTETKUii
010K"

DuU3HUECKU MPAKTUKYM 110 TEME
"N3mepenue kodpUIeHTa TPEHUS TI0
BEJIMYMHE YTIIOBOTO KO3 UIIMECHTA
3aBucuMoctd FTp(N)" nam
"UccnenoBanue ABUXKEHUS OpycKa 1Mo

bu6mmoreka [{OK
https://m.edsoo.ru/bcf53514

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

bubmunorexa LIOK
https://m.edsoo.ru/b55b81al

bubnuorexa [JOK
https://m.edsoo.ru/b83b1607
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HAKJIOHHOH IJIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEeHTOM TpeHUs" WIn
"U3ydyeHue IBUKEHUS rpy3a Ha Baly C
TpeHueM"

®u3HUECKU MPAKTUKYM I10 TEME
"UccnenoBanue ycnoBuil paBHOBECHS
TBEPJIOTO TeNa, UMEOIIETO OCh
BpaiueHus" ninu "KoHcTpyupoBanue
KPOHIUTEHHOB U Pacy€T CHUI yIpyroctu'
win "M3ydenue ycToMunBOCTH

TBEPJOTO TeJa, UMEIOUIETO IUIOIAIb
onops!"

®u3HUECKUl NPAKTUKYM I10 TEME
"M3MepeHne UMITyJbca TeNa o
TopMo3HOMY yTu" unu "U3mepenue
CHWJIBI TSTH, CKOPOCTH MOJIETH
3JIEKTPOMOOHJISI ¥ MOIITHOCTHU CHJTBI
taru" uinm "CpaBHEHHE N3MEHEHUS
HMITyJIbCA TeJla C UMITYJIbCOM CHIIBI"
i "MccnenoBanre COXpaHeHUS
UMITyJIbCa MPU YIPYTOM
B3auMojieicTBun" unu "M3mepenue
KMHETUYECKOW DHEPIUM Tejla 110
TOPMO3HOMY ITyTH"

DU3NYECKUN TPAKTUKYM 110 TEME
"M3y4eHne n30TEpMUYECKOTO Mpolecca
(peKOMeH1I0BaHO HUCIIOIb30BaHUE

MG poBoi J1adbopaTopun)" win
"N3yueHune n30XOpHOTO Mpoiiecca uiu

bu6mmoreka [{OK
https://m.edsoo.ru/4a04f4f7

bubmuorexa [{OK
https://m.edsoo.ru/856fb28e

but6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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"N3yuenune nzobapHoro mporecca win
"IIpoBepka ypaBHEHUSI COCTOSHUS"

Du3NUECKU MPAKTUKYM 110 TEME
"Usmepenue yaenpHoM TeroémMkocTu"
niu "HccnenoBanue mpouecca
OCTBIBaHMS BEIIECTBA" WIH
"HccnenoBadue aqnadaTHOrO
npouecca" win "M3yuenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbl KUIIEHUS KUKOCTEH"

Du3HUeCKUl MPAKTUKYM I10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTapeHus KUIKoCcTen" uiun
"N3MepeHue yaeabHOM TEeIoThI
riaBieHus abaa’ win "U3yuenue
CBOMCTB HaChIILIEHHBIX TApOB" WU
"N3mepenne abcomoTHON BIaXKHOCTH
BO3JlyXa M OLIEHKa Macchl NapoB B
nomemeHun". Iamepenue
KOd(pUITMEHTA TOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUI TPAKTUKYM 110 TEME
"HabumroieHue npeBpalieHus SHEPTUU
3apsHKEHHOTO KOHACHCATOpa B YHEPTHI0
U3JTy4YEeHHs CBETOAMOAa" UITn
"N3y4yeHue NpoTeKaHus TOKa B LIETIH,
cojiepxkanieit KoHaeHcaTop" uiu
"Pacnipenenenue pasHocTu

bu6mmoreka [{JOK
https://m.edsoo.ru/ec424377
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NOTEHUUAJIOB (HaNpsKEHUs) IpU
HIOCJIEI0BATEILHOM COEIMHEHUN
KOHJIEHCATOpPOB"

DU3HYECKU MPAKTUKYM 110 TEME
"HccmenoBadre cCMEIIaHHOTO

COEIMHEHUS PEe3UCTOPOB" MU

"M3MepeHne yieIbHOro CONPOTUBIICHUS 1
npoBoHUKOB" niu "VccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT

HaIpPsOKEHUs JJ1s1 JTAMITbl HAaKaJTMuBaHUS"

DU3NYECKUI TPAKTUKYM 110 TEME
"HabOmtoienue snexktponu3za’ uin
"U3mepenHue 3apsaaa 0JHOBAJICHTHOTO
noHa" mnu "MccienoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpATyphl" WiIn
"CHsTHE BOJIbT-aMIIEPHOI
XapaKTePUCTUKH aroaa"

PesepBHelil ypok. O6001IeHNE 1
cucTeMaTu3alis 3HAaHUH 110 TeEME 1
"Kuuemaruka'"

PeseprubIil ypok. O6001IeHIE 1
cucTeMaTH3alus 3HaHUH 10 TeMe 1
"lunamuka"

PeseprubIil ypok. O6001eHIE 1
CUCTEeMAaTH3allMs 3HAaHUI 10 TeMe 1
"Craruka TBEpnoro temna'

PesepHbIii ypok. O60011eHHE 1
CUCTEMAaTH3aIHs 3HAHUIA 110 TeMe

bubmuoreka [JOK
https://m.edsoo.ru/2b179d98

bubmmnorexa LIOK
https://m.edso0.ru/64b6e901

bu6mmoreka [IOK
https://m.edsoo.ru/ed017d93

bu6mmoreka [IOK
https://m.edso0.ru/3149956b

bubmuoreka [JOK
https://m.edsoo.ru/0f9752ac

bubmuorexa [JOK
https://m.edsoo.ru/6c0df9cc



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

165

166

167

168

169

170

"3aKOHbBI COXpaHEHUs B MEXaHUKe"

PesepBHeIil ypok. O0o0IcHHE 1
cucTeMaTH3alus 3HaHUH [0 TeMe
"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

PesepBHrlit ypok. O600meHue u
CUCTEeMAaTH3alNs 3HAHUIA TT0 TeMe
"Tepmonunamuka. TerioBbie MalTuHbI"

PesepBHelit ypok. O6o01eHre 1
cucTeMaTHh3alus 3HaHUH [0 Teme
"ArperaTtHble COCTOSIHHSI BELLIECTBA.
®da3oBbIe nEpexobl"

PeseprubIil ypok. O6001IeHIE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"Onexrpuueckoe noiue"

PesepubIil ypok. O60011eHIE 1
CUCTEeMAaTH3alMsl 3HAaHUI 1T TeMe
"IToCTOSHHBIN NEKTPUYECKUH TOK"
PesepBHelit ypok. O6o0IeHNHE 1
cucTeMaTu3alys 3HaHui 1o teme "Toku
B Pa3JIMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

bubmuoreka [JOK
https://m.edsoo.ru/de148976

bu6mmoreka [IOK
https://m.edsoo.ru/0bcc77cl

bu6mmoreka [IOK
https://m.edsoo.ru/59ca5c91

bu6mmoreka [IOK
https://m.edso0.ru/f2381c0c

bubmuoreka [JOK
https://m.edsoo.ru/3cae6dal

bubmuoreka [JOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KIIACC

Ne
n/n

Tema ypoka

B3aumopaelicTBre MOCTOSIHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnutHoe noje. ['unoreza Ammepa

BekTop MarHuTHON MHAYKIUH.
[IpuHUun cynepno3uiyu MarHUTHbIX
nosnei. JIMHUM MarHUTHOM UHIYKIMHU
MarauTHO€ 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HalpaBJIEHUE U
MOJyJIb

Pemenune 3anau

[Ipumenenue 3akoHa Amrmepa.
DeKTpou3MepHUTEIbHbIE TPHOOPHI

Cuna Jlopenua, e€ HanpaBJIeHUE U
MOJyJb. JIBUKEHHE 3apsSyKEHHOM
YaCTHUIbl B OJJHOPOJHOM MarHUTHOM
oJIe

Pemenne 3anau

PaGora cunel Jlopeniia

KoanuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHust

DJIeKTPOHHbBbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edso0.ru/487a8593

bu6mmoreka [{OK
https://m.edsoo.ru/4clabcch

bubnuoreka [JOK
https://m.edsoo.ru/d35d5262

bubmuoreka [JOK
https://m.edsoo.ru/26d9c5ba

bubmuoreka [JOK
https://m.edsoo.ru/a37a0c21

bubmuoreka [JOK
https://m.edsoo.ru/ad7718d7

bu6mmoreka [JOK
https://m.edsoo.ru/c97afaal

bu6mmoreka [JOK
https://m.edsoo.ru/504e98c7

bubmmnorexa LIOK
https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bu6mmoreka [IOK

10 Pemertte sanat https://m.edso0.ru/93617bd9
MarauTtHoe moJjie B BEIECTBE.
11 deppoMarHeTHky, napa- u bubmorexa TIOK
pp > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIC CBOMCTBa
12 dheppomarnetukoB. [Ipumenenue bubmmorexa [JOK
24 P https://m.eds00.ru/0b58190a
(beppoMarHeTHKOB
13 Pemenue 3amad nmo reme "MarautHoe bubnuoreka [JOK
nose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amad nmo reme "MarautHoe bu6mmoreka [{JOK
nose" https://m.edsoo.ru/41c4ae8a
SIBrieHME PIEKTPOMArHUTHOU
15 naAyKnud. [IoTok BekTOpa MarHUTHOU bubmorexa TIOK
JYXIUAH, P https://m.edsoo.ru/b3efa0cl
WHIYKIAH
bu6mmoreka [{OK
16 OAC mayKuaH https://m.edso0.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHON MHAYKITUU bubnuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anexkrpuueckoe nosue. Toku bubnuoreka IIOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABUKYILIUXCS bubnmnorexa [IOK
MPOBOJAHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [JOK
20 P
CHicHHe safad https://m.edsoo.ru/4dfda618
bubmmnorexa LIOK
21 IT J
PaBIIIo Sera https://m.edsoo.ru/bbc22726
22 WNunyxtuBHoCcTh. KaTymka Bubmuoreka [JOK


https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HWHAYKTHUBHOCTHU B LECIIH ITOCTOAHHOI'O
TOKa

SAsnenue camounaykuuu. C

https://m.edsoo.ru/621eae9d

bub6mmnorexa LIOK

23
CaMOWHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO TOJIS KaTYIIKHU C bubnuoreka [IOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 P
CHICHAC sakad https://m.edso0.ru/88f69d2b
26 O06001IeHre U CUCTEMATU3ALIHS bu6mmoreka [IOK
3HaHUM MO TeMme "DIeKTpoIuHaMuKa" https://m.edsoo.ru/76484025
97 KonTponbnas padora Nel mo teme bubnuoreka [IOK
"DnexkTpoauHamuka' https://m.edsoo.ru/8ae09b98
Amnanus k.p. KonebarenbHas cucrema.
28 CBoOopHbIe KOJIeOaHUs bubmorexa [TOK
A ) https://m.edsoo.ru/7c1db385
Iapmonnueckue KonedaHus
29 Kunemarundyeckoe 1 JTMHAMHYCCKOE bubmuorexa [JOK
OIIMCAHUE KOJIEOATENBHBIX ABMKEHUI https://m.edsoo.ru/87ce9498
DHepreTuieckoe onucanue. BeiBos
JTUHAMAYECKOTO OTTUCAHUS
30 rapMOHHYECKHUX KOJIeOaHUH U3 UX bubmmorexa [TOK
P https://m.edsoo.ru/e3c99692
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO
OTNUCaHUs
bu6mmoreka [IOK
31 A a u ¢asa KosieOaHu
MIIHTY 12 1 § Hebati https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOaHUH.
32 [lepron ManbIx cBOOOAHBIX bu6muoreka [{IOK

KOJIE0AHNIT MAaTEMAaTHYECKOTO
MasTHUKA. [leproa cBOOGOTHBIX

https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

KOJIeOaHUI PYKUHHOTO MasiTHUKA

33 3aryxaromue KoeOaHus. bu6nuoreka [IOK
Breinyxnennsie koseOanus. Pesonanc https://m.edsoo.ru/72e93d09
bu6mmoreka [JOK
4 A
3 BTOKONICOAMHA https://m.edsoo.ru/6add2644
but6mmoreka [JOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Ypok-koHpepeHnius "MexaHu4YecKre
36 K0J1€0aHUs B MY3bIKAJIbHBIX bubmmorexa TTOK
,},/ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O0001IeHrEe ¥ cUCTEMAaTU3aMA
37 3HAHU 110 TeMe "MexaHnueckue bubmmorexa TTOK
" https://m.edso00.ru/eb84182f
KoJebauust
DNeKTpOMarHuTHbIE KoJIeOaHusI. bubnmoreka [JOK
38 .
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMILIUTYIBI
39 3a I:I ;] KOHJEHCcATOpa C aMILIUT (3/17? bubmmorexa TTOK
PARA KORA p A https://m.eds00.ru/093f9af1
CWJIBI TOKA B KOJICOATEIIBHOM KOHTYPE
40 3aKOH COXpaHEHUs YHEPTUHU B bubmuorexa [JOK
ujeanbHOM KOJIeOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 3JIEKTPOMarHuTHhIC
41 KoJiebanus. BeIHY K IeHHBIE bubmmorexa LOK
) YA https://m.edso0.ru/5e668619
AJICKTPOMArHUTHBIE KOJIeOaHMsI
IIepemenHsIi TOK. Peznucrop u
42 KOHJIEHCATOP B IIENU EPEMEHHOTO bubmiorexa HIOK
a p B I P https://m.edso0.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIETIH bubnmnoreka [[OK


https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

MEPEMEHHOT'O TOKa

3axoH OMa 1 AIEKTPUYECKON Lienn

https://m.edsoo.ru/cfa307af
bu6mmoreka [IOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOoMHOCTh MePEMEHHOTO TOKA.
45 AMIUINTYOHOE U NEUCTBYIOIIEE bubmmorexa TTOK
YA A Yot https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIbI TOKA M HAIIPSHKEHUS
46 Pe3oHaHC B IIEKTPUUECKOU LIETTA bubmmorexa LIOK
p H https://m.edsoo0.ru/087506df
bu6mmoreka [JOK
47 P
CILICHHE 31t https://m.edsoo.ru/al6836a4
Wneanpuenii Tpancdopmatop.
48 HHOI/IBBO CT]:E)) ne(be paqa Hp bubmmorexa TTOK
p a » TTEpeAt » https://m.edso0.ru/f97418ae
moTpedIeHUE IEKTPUICSCKONH IHEPTHH
DKOJOTrHYeCKHe PUCKU TIPU
MIPOM3BOICTBE AJICKTPOIHEPTHH.
49 KynpTypa ucnonb3oBanus bubmmorexa TTOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANIEKTPOIHEPTHH B TTOBCETHEBHOMN
KU3HA
bu6mmoreka [JOK
50 P
CIICHHE 31t https://m.edsoo0.ru/ee6677ed
bubmuoreka [JOK
51 P
CIICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000I11IeHIE U CUCTEMATU3AIHS
52 3HAHUHU 110 TeME "DIIEKTPOMATHUTHEIE Eubmorexa ITOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
MexaHn4eCcKUe BOJHBI. bubmuorexa [JOK
53
XapaKTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bu6mmoreka [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKHU 3ByKa bubmmorexa I[JOK
Y. Adpartep y https://m.edsoo.ru/138b6f09
56 Wudpa3syk u ynbpTpassyk. LllymoBoe bubnuoreka [JOK
3arps3HEHHUE OKPY KAIOIIEH Cpe/Ibl https://m.eds00.ru/7380038f
bu6mmoreka [{IOK
> Pemerne sanaz https://m.edsoo.ru/cfd918bf
58 DNeKTPOMArHUTHBIC BOJTHBI. bubnuorexa [JOK
N3nydenue 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHeprus JIEKTPOMarHUTHBIX BOJIH. bu6mmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[IIkana 37eKTPOMarHUTHBIX BOJIH.
60 [TpuMeHeHne AIeKTPOMArHUTHBIX Bubmmorexa [IOK
p p https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paUOCBsI3U U
61 TeJleBUIeHUs. Pannookanus. bu6mmoreka [{JOK
DIEeKTPOMAarHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpYKarolle cpeabl
62 KonTponbnas paborta No2 mo teme bubnmoreka [JOK
"Konebanus u BogHbI" https://m.edsoo.ru/4f7985a0
Amnanus k.p. Cer. 3aKoH
63 MIPSIMOJIMHEHHOTO PACTIPOCTPAHCHHUS bubmorexa [JOK
P pactpoctp https://m.eds00.ru/f9566406
cBeTa
Pemenue 3anau Ha npumMeHeHne
64 3aKOHA MPSIMOJIMHEIHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHHs CBETa
65 Otpaxenue ceta. [Linockoe 3epkaio. bu6mmoreka [JOK

Cdepuueckoe 3epkaio

https://m.edsoo.ru/a005d2bb



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

66

67

68

69

70

71

72

73

74

75

76

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEJIbHBIN [TOKA3aTeNb
npenomiieHus. [loaHoe BHyTpeHHEe
orpaxeHnue. IIpenenbHbiil yron
IIOJIHOI'O BHYTPEHHEI0 OTPAKEHUS

Pemenue 3aga4 Ha npruMeHEeHHE
3aKOHOB OTPaXEHUS U TPETIOMIICHUS
cBeTa

Xon nydent B npusme. Jlucnepenst

cBeta. ClIOKHBIN cocTaB 0eI0ro cBeTa.

IBer

JInn3zel. DOKyCHOE pacCTOSHUE U
ONTUYECKAs CUJIA JINH3bI

ITocTpoenue nzo0pa>keHuii B TMH3aX U
UX CHCTEMAaX. Y BEIMUEHUE JINH3bI

Pemenue 3agau Ha moctpoeHne
M300paKEHUH, ITOTyYaeMbIX C
MIOMOIIIBIO JINH3

I'na3 kak onTudueckas cucreMa

Pemenue 3anau. [Ipenenst
HpI/IMeHI/IMOCTI/I FGOMGTpPI‘-ICCKOﬁ
OIITUKHU

CKopocTh CBETA U METOJIBI €€
W3MEPEHUS

Jucnepcus ceera

Wntepdepennus cBera

but6mmoreka [JOK
https://m.edsoo.ru/bc2e55cd

bubmuoreka [JOK
https://m.edsoo.ru/49d830a9

bubnmnoreka LIOK
https://m.edsoo.ru/d8elc3be

bu6mmoreka [JOK
https://m.edso00.ru/60441359

bubmuoreka [JOK
https://m.edsoo.ru/bb53b1d5

bubmuoreka [JOK
https://m.edsoo.ru/5a868f09

bubmuorexa [JOK
https://m.edsoo.ru/ecd480a2

bubmunorexa LIOK
https://m.edsoo.ru/cd174a10

bubmuorexa [JOK
https://m.edsoo.ru/f32aab06

bubmmnorexa LIOK
https://m.edsoo.ru/lel6cc6e

bubmunorexa LIOK



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e

KorepeHTHbIE HCTOUHUKH. Y CIIOBUS

https://m.edsoo.ru/5fc0c638

77 HaOII0ICHUST MAKCUMYMOB 1 bubmmorexa [JOK
A Y https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [JOK
8 Peuterye sazas https://m.edsoo.ru/3061de2b
bu6mmoreka [{OK
7 Tpuvererme uHTepdepeHin https://m.edso0.ru/668edbc8
bu6mmoreka [IOK
80 Audpaicuts caeta https://m.eds00.ru/12ed04b5
81 JudpakiuonHas pemeTka. Y cioBue bu6muoreka [JOK
HaOJII0ICHUS TJIaBHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bu6mmoreka [{OK
82 Pemerte sanat https://m.edsoo.ru/d58c411a
83 ITonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [{JOK
84 Pemerte sanat https://m.edso0.ru/c56¢8158
85 CBeToBbIC ABJICHUS B IPUPO/IC bubmorexa [TOK
PHpOA https://m.edso0.ru/0b36363d
86 O06001IeHne U CUCTEMATU3ALIHS bu6mmoreka [IOK
3HaHui 1Mo Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbnas padorta Ne3 no teme bubmmorexa [[OK
«OnTuka» https://m.edsoo.ru/82315dd4
Anamu3 x.p. ['paHuIel IpUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubnuoreka [JOK

QJICKTPOAVMHAMMWKU U MIPUHIUIT
OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c9bd77ch



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
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99

[ToctynaTel cienraibHON TEOPHUH
OTHOCUTEIBLHOCTHA

IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpa3zoBanus Jlopenua.
VYcnoBue NpUYMHHOCTH.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
3amMe/yIeHHe BPEMEHHU U COKpalleHne
JUTAHBI

OHeprus U UMILYJIbC PEISITUBUCTCKON
YaCTHULBI

CBs13p Macchl ¢ 3HEPrUeEn u

HUMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHUIIHI.

DHeprus MoKos

PaBHOBecHOE TemI0BOE H3JIYy4YCHUC

3akoH cMeleHns Bruaa

T'unmoreza M. Ilnanka o kBaHTax.
doToHbI

DHeprus U UMITyJIbC GOTOHA

®otordpdext. OnpiTr A. T
CroneroBa. 3akoHsl poTorddexTa
YpaBHeHue DUHIITEWHA AJIsT
dotorddekra. "Kpacnas rpanuma”
dororddekra

Hasnenne cBera. Onwitsr [1. H.
JlebGeneBa

bubmuoreka [JOK
https://m.edsoo.ru/c56f05ch

bubnunorexa LIOK
https://m.edsoo.ru/d83742bb

bubnunorexa LIOK
https://m.edsoo.ru/853a64fc

bu6mmoreka [JOK
https://m.edsoo.ru/b6258ffa

bu6mmoreka [JOK
https://m.edsoo.ru/f54035a5

bub6mmnorexa LIOK
https://m.edsoo.ru/1c5ff752

bubmmnorexa LIOK
https://m.edsoo.ru/a5ffa218

bubmmnoreka LIOK
https://m.edsoo.ru/7fb307ec

but6mmoreka [{JOK
https://m.edso0.ru/8c68e5b9

bu6mmoreka [IOK
https://m.edsoo.ru/01ef4556

bubmuoreka [JOK
https://m.edsoo.ru/64b4f966



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

bu6mmoreka [IOK

100 BonHOBEIE CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bonnsr ne bpoitnd. JlnmHa BOTHBI A€
101 b OI\/'IJ'I}III[/I aI;Me Bl §6HaCTH ! bubmmorexa TTOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKaJIn3alinun I[BI/DKyH_[eI/ICSI YJaCTHUIbI
. bubmmoreka [JOK
102 Kopryciy 1pro-BoIHOBOH ftyasmism https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTpOHOB Ha bubnuoreka [JOK
KpUCTaILIax https://m.edsoo.ru/30dbal8c
CHG HNMPUKA U3MC GHI/Iﬁ B MUKPOMUPC.
104 CooITIH;bmeHm Helco)n e eHéHH(?CTeﬁp bubmorexa HOK
o pea https://m.edso0.ru/65783dec
['eitzenbepra
bubmuoreka [JOK
105 Pemenme rpagueckux sanas https://m.edsoo.ru/e70195bd
i bu6mmoreka [{JOK
106 Peerue pacuCTupix sanau https://m.edsoo.ru/ee9b3182
Kontponbnas pabota Ne4 o temam: Eub 10K
" non _ HNOJIMOTCKA
107 OCHOBHU CTO%, K"opnycxynﬂpHo https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJTi3M
AHanu3 K.p. OnbITH IO
108 HCCTIEIOBAHUIO CTPOCHHS aTOMA. bu6mmoreka [{JOK
[InanerapHast MoJieb aTOMa https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bu6mmoreka [JOK
SHEpPruy aTroMa BoAOpoAa https://m.edsoo.ru/cf74blla
111 CHnoHTaHHOE U BBIHYKJIEHHOE bu6mmoreka [JOK


https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
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U3ITyuyeHUe CBeTa
Jlazep 1

Hyxnonnas monens saapa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBoe 4uciIo sapa. M3otomsl.
PagnoakTHBHOCTE

3aKoH paJIOaKTUBHOTO pacnaja.

CBolicTBa MOHU3HUPYIOLIETO

n3nydeHus. Brnusaue 1
PaaNOAKTUBHOCTHU HA KUBBIE

opranu3Msbl. JlozumeTpust

https://m.edsoo.ru/f945d85c

bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34ada5de

bubmmnorexa LIOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprus CBSI3U HYKJIOHOB B si/Ipe.

Anepurie cunbl. Jlepekt Macchl sapa.

Snepubie peakuuu. SAnepHoie

peaktopsl. [IpoGraeMbl yrpaBiseMoro 1
TEPMOSIICPHOrO CUHTE3A.

DKOJIOTUYECKHUE aCHEKThI pa3BUTHUSA

SIEPHOMN DHEPrEeTUKH

Merto/ibl perucTpaiuu u

HCCIIEA0BAHMS 3JIEMEHTAPHBIX YACTHULL.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
bapuoHbl, ME30HBI U JIENTOHBI. 1
[IpencraBnenue o CtannapTHON

Mozenu. KBapk-rirooHHas Mozenb

aZpOHOB

®dusuka 3a npenenamu CtaniapTHON

monenu. TémHasa maTtepust U TEMHAs 1
sHeprus. EnuHcTBO pusnueckoi

bubmuorexa [{OK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [IOK
https://m.edsoo.ru/lac08a5b

bubnuoreka [JOK
https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

KapTHUHBI MUpPA

OTaIbl Pa3sBUTHUA aCTPOHOMUH.

bu6mmoreka [IOK

118
3HaYeHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3HKH IS
119 00BSICHEHUSI IPUPOJIBI KOCMUYECKUX bubnuoreka [IOK
00BbeKTOB. MeTObI aCTPOHOMHYECKHUX https://m.edsoo.ru/39c44028
HCCIICIOBAHNM
CoBpeMeHHBIE ONITHYECKUE
120 TEJIECKOIILI, PaJUOTEIIECKOIEI bubmmorexa TTOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMHUS
Bun 38é3muH0ro Heba. Co3Be3nus,
121 SIpKHE 3BE3bI, IUIAHETHL, UX BUIUMOE bubmorexa IIOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHHUE
Conneynas cucrema. CoJHIE.
122 ConHeyHast akTUBHOCTD. VICTOYHUK bubmiorexa LHOK
o https://m.edso0.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3/bI, NX OCHOBHBIE
123 XapakTepucTHKU. J{uarpamma bubmmorexa [IOK
| Parctep . P | https://m.eds00.ru/42169944
CHEKTPAJLHBINA KJIACC — CBETUMOCTD
124 3Be3/bI IT1aBHOM IT0CIIE0BATEILHOCTH bubmmorexa HOK
https://m.edsoo.ru/b3cb766¢
BryTtpenHee cTpoeHue 3BE3 1.
125 CoBpeMeHHbIE NPEACTABICHUS O Bu6muoreka [IOK
MPOUCXO0XKACHUU 1 3BOJoIMK CoJHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTanbl )KU3HU 3BE3]
Muneunsiii I1yTe — Hama ['anakTuka.
N bubnuoreka [JOK
126 Tunsl ranaktuk. Y€pHbIE ABIPHI B

SJIpax TaJakTUK

https://m.edsoo.ru/7cd10a0a



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
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Bcenennas. Paciiupenue BeeneHHOM.
3akon Xa66ma. Teopus bonbiioro 1
B3pbIBa. PeIMKTOBOE M3ITyueHHE

MacmraGHast cTpykTypa Beenennoii.
MeraranakTuka

Hepeménnbie mpoOieMbl aCTPOHOMHH 1

@uU3HYECKUI PAKTUKYM 110 TEME
"HccnemoBaHre MarHUTHOTO II0JIST
MOCTOSSHHBIX MArHUTOB' MIIA
"UcciaenoBanue cBOHCTB
(dheppoMarueTukoB" uiIn
"UccaenoBanue aeiCTBUA
MIOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"NUzmepenue cuibl AMrnepa" uiu
"N3y4yeHune 3aBUCUMOCTH CHJIbI
AmMriepa oT cuibl TOKa" WIH
"OnpeneneHrue MarHUTHOW WHIYKIIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

DU3NYECKUI TPAKTUKYM I10 TEME
"HUccnenoBanue IBIECHUS

AJIEKTPOMAarHUTHOW MHAYKIMU" WIN 1
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarHuTHOTO ToJis"

Du3HYECKUil IPAKTUKYM 110 TEME

"UcciaenoBanue ABICHUA 1
camounaykiuu" win "COoopka Moenu

bubmuoreka [JOK
https://m.edsoo.ru/3dbdf0d2

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

bubmuoreka [JOK
https://m.edsoo.ru/d37d9ffe

bubmunoreka [IOK
https://m.edsoo.ru/67361aef

but6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo0.ru/c36658da

bubnuoreka [JOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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3JIEKTPOMAarHuTHOTo reHeparopa’

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U MIPYKUHHOTO
MAasTHUKOB"

du3nyecKuil MPaKTUKYM 110 TeEMe
"IIpeobpazoBaHue SHEPrUM B
MIPYXUHHOM MasiTHUKE"

Du3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro ToKa
yepes MOoCIeI0BaATEIbHO COCTMHEHHBIE
KOHJEHCATOp, KaTyIIKy U pe3uctop”
niu "HccnenoBanue padboTh
HMCTOYHUKOB CBETA B LIETIH
MepeMEHHOTo ToKa"

Pu3HYECKUl IPAKTUKYM 110 TEME

"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

bub6mmnorexa LIOK
https://m.edsoo.ru/5d159d35

bu6mmoreka [IOK
https://m.edso0.ru/a28026bd

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

139

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue nokasaresns npeaoMiIeHus
crexna" wiu "l[lomyyenue
M300paKeHMs B CHCTEME U3 TUIOCKOTO
3epKayia v JUH3bI"

@u3HYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PAaCCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIMH3)" WK
"U3mepenue GOKyCHOTO PAaCCTOSTHHS
paccenBaronIMX JUH3"

bubnuoreka [JOK
https://m.edsoo.ru/42569eal

bubmunoreka LIOK
https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
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@uU3HYECKU IPAKTUKYM 110 TEME
"Habmronenue mudpakmmm,
nHTEephEPEHITUU U TIOJIAPU3AITHHI
cBera"

@uU3HYECKU MPAKTUKYM IO TEME
"OrnpeneneHye UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

@uU3HYECKUI PAKTUKYM I10 TEME
"NU3mepenue nocrosinnon [nanka Ha
OCHOBe ucciefoBanus Gporordpgexra"
nnu "Uccinenosanue 3aBUCUMOCTH
CHWJIbI TOKA Y€pPe3 CBETOAUO OT
HanpspkeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3pexEeHHOTr0 aTOMapHOI'0 BOJOPOAA
1 U3MepeHue noctosiuHoit Pundepra”

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnegoBanue paioakKTUBHOTO
(hoHa ¢ ucosIb30BaHUEM J03UMETpa"
win "M3ydenue nornomienus oeTa-
YacTHUI| aJTIOMUHHEM"

@uU3HYECKU IPAKTUKYM IO TEME
"HaOmroneHus 38€31H0T0 HeOa
HEBOOPY>KEHHBIM TJIa30M C
MCIIOJIb30BaHNEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JJIs1 OTIPEIeIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737

bubmuoreka [JOK
https://m.edso00.ru/63756¢c47

bu6mmoreka [{JOK
https://m.edsoo.ru/ebh916f82

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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MOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3iust CeBEpHOTO MOIYyIIapus U
spkue 3B€3ab1" unu "Habmronenus B
Teseckon JIyHbl, IUTaHeT, TYMaHHOCTEU
M 3BE3JIHBIX CKOILJICHHH"

O0001IeHEe ¥ cUCTEMAaTU3aIUI
3HaHui. Ponb GU3MKM 1 acTpOHOMUHU B
9KOHOMHYECKOM, TEXHOIOIMYECKOH,
COLIMAJILHOW M 3THYECKOM chepax
JESATEIbHOCTH YEJI0OBEKA

O06o001IeHNEe U CHCTEMATH3aLIHS
3HaHUU. PoJib U MeCTO pU3MKH U
aCTPOHOMUU B COBPEMEHHON HAYy4YHOHN
KapTUHE MHpa

O0001IeHrEe ¥ cUCTEMAaTU3aII
3HaHuil. Ponb pusnyeckoit Teopuu B
(dhopMUPOBaHHUU TIPEICTABICHUIA O
(bu3nueckoil KapTUHE MUPA, MECTO
(bu3HYECKOI KapTUHBI MUpPa B 00IIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIC

O0001IeHE ¥ cUcTEMaTU3 AU
3gagwui 1mo reme "Kunemaruka"

O0001IeHrEe 1 cUCTEMaTU3aINI
3gagui o teMe "Kunemartuka"

O06o001IeHNe U CHCTEMAaTH3aIIHS
3HaHui 1Mo teme " {lunamuka"

O0001IeHEe ¥ cucTeMaTU3alusA

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4

bubmunoreka LIOK
https://m.edsoo.ru/b032fc4b

bu6mmoreka [IOK
https://m.edsoo.ru/4e31b507

bu6mmoreka [JOK
https://m.edsoo.ru/2dfbafch

bub6mmoreka [JOK



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5

3HaHui o Teme "CtaTruka TBEpI0TrO
Tema"

O0001IeHYE ¥ cUCcTEMAaTA3 AU

https://m.edsoo.ru/3cca482e

bu6mmoreka [JOK

153 3HAHUH 110 TeEME "3aKOHBI COXPAHEHUS
" P https://m.edso0o.ru/32a4d1a0
B MEXAHUKE
O000I11IeHIE U CUCTEMATU3AIUS
154 3HaHui 110 TeMe "OCHOBEI Brbmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000I11IeHIE U CUCTEMATU3AIUS
155 3HaHu# 1o teMme "TepmMoauHaMUKa Bubmrorexa LIOK
P A ' https://m.eds00.ru/c63f7c10
TemnoBble MaITHEBI
O000I11IeHIE U CUCTEMATU3AIUS
156 3HaHUM 1o TeMe "ArperaTHbie bu6nuoreka [IOK
COCTOSHMS BeniecTBa. Pa30BLIE https://m.edsoo.ru/1d36b5b1
nepexopr”
O0001IeHrEe 1 cUCTEMAaTU3aIUI
157 3HAHUHU 110 TeMeE "DIIEKTPUUECKOE Bubmiorexa IJOK
" P https://m.edsoo.ru/3bf0def9
noJie
O00011IeHIE U CUCTEMATU3ALUS
158 3HaHuil 110 TeMe "T1oCTOAHHBIN Bubmorexa IIOK
o " https://m.edsoo.ru/71453ee6
ANEKTPUICCKUI TOK
O000I11IeHIE U CUCTEMATU3AIHS
159 3HaHu# 110 TeMe "TOKU B pa3IUu4HBIX Bubmiorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O0001IeHEe ¥ cUCTEMaTU3alUA bu6mmoreka [JOK
3HaHUH 110 TeMe "MarautHoe noJje" https://m.edsoo.ru/3b4c06ae
161 PesepBHbliil ypok. O60011eHne u bubmmorexa [[OK

CHCTeMaTH3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/053e2248



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

"DeKTpOMarHuTHas UHIYKIUs"

PesepBHeIil ypok. O600ICHNE 1

162 CUCTEMATHU3AIU 3HAHUH 10 TEME bubmiorexa LIOK
. https://m.eds00.ru/d6310bfd
"Mexannuyeckue Koneoanus"
PesepsHrlil ypok. O000IIEHHE U
163 CI/ICTzMaTI/BZpI/I}I 3HaHPII>I'Iu 10 TEME bubmorexa TIOK
" B | https://m.eds00.ru/5e2bb83d
DNEeKTPOMarHUTHEIE KOJeOaHUs
PesepBHbIil ypok. O6001IeHIE 1
164 CHCTEMAaTH3alus 3HaHUM 110 TEME bu6mmoreka [IOK
"MexaHu4eCKHE U JIEKTPOMArHUTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBusblil ypok. O0001IEHHE 1
165 CI/ICTEM&TI/ISZPI/IH S:HaHI/II?IIu 10 TEME bubmmorexa TTOK
" " B https://m.eds00.ru/52ad1603
Onruka
PesepBurblit ypok. O0001IEHHE 1
P P EH bu6mmoreka [{OK
166 CHCTEMATH3allHs 3HAHWII IO TEME
https://m.edsoo.ru/5beclc65
"OcHoBel CTO"
Pesepsubiii ypok. O0001IEeHE U
167 CI/ICTIG)MaTI/ISlepI/ISI 3HaHI/H;1II 10 TeMe bubmiorexa LIOK
" B . " https://m.edsoo.ru/f7c59d38
KoprmyckysipHO-BOTHOBOH JTyaTn3mM
PesepBHurlil ypok. O000IIEHHE U
168 CI/ICTI;MaTI/BZpI/I;I 3HaHPII>I'Iu 10 TEME bubmorexa HOK
" R https://m.edso00.ru/1f511654
®duzuka atoma"
PesepBHrlit ypok. O6001IeHNE 1
CHCTEMAaTH3alus 3HAHUH 110 TeME bubmuorexa [JOK
169 "
®Pu3uKa aTOMHOTO s1pa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YyacTuil"
170 PezepHblit ypok. O00011eHuE 1 bubnuoreka LIOK



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0

cHCTEMAaTH3aIns 3HaHUH T10 TeMe https://m.edsoo.ru/2bffb94c

"DneMeHThI acTpohu3uKu"

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 170 4 16


https://m.edsoo.ru/2bffb94c




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U151 YYHEHUKA:

1. ®uzuka 10; yrinyonennoe ooyuenue Kacbsino B.A., OO0 «/IPODA»; AO
«M3parenscTBO [IpocBemieHuey;

2. ®usuka 11; yrnybnennoe ooyuenue Kacwsino B.A., OO0 «/IPODA»; AO
«M3parenscTBO [IpocBeieHuey;

3. Coopnuk 3anau no ¢usuke 10-11 Ilapdentorena H. A., AO «3gatenscTBO
«IIpocsemienuey;

4. Coopnuk 3aaa4 no ¢usuke 10-11PeimkeBuy A. I1., AO «M3natenbcTBO
«IIpocsemienue».

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET:
1. resh.edu.ru;

2. www.school-collection.edu.ru.









