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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoOBHE CpeAHero oliero oopasoBaHus pazpadboraHa
HAa OCHOBE TOJOXEHUH U TpeOOoBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarensHOM Tporpammebl, TipeactaBieHHbpx B PI'OC COO, a Takxke ¢ yaéToMm
denepanbHOi pabodeil mporpammbl BocnuTaHuss U KoHIeNuu mnpenogaBaHus
yueOHoro mnpenmera «®duszuka» B o0OpaszoBareNbHbIX opranuzanusax Poccuiickoi
denepanuu, peaiM3yoIX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[IporpamMmMa 1o ¢usuke ompeneisieT 00s3aTeabHOE MPEIMETHOE COACpKaHHE,
YCTaHABIMBAET PEKOMEHAYEMYIO IOCJIEA0BATEILHOCTh U3YUYEHHUS TEM W PAa3]IEJIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTO Tpoliecca, BO3PACTHRIX 0coOOeHHOCTeN oOyuaromuxcs. [IporpamMmma
1o ¢pu3MKe JaET MPEACTABICHHE O LIEJIX, COJIepKaHUU, OOLIEH CTpaTeruu o0y4YeHus,
BOCIIMTAHUS U Pa3BUTHs O0y4YaIOIIMUXCS CPEACTBAMHU yuyeOHOTo mpenmera « Pu3nka
Ha yri1yOinEHHOM YPOBHE.

N3yuenne kypca (usuku yriyOa€HHOro YpOBHS IO3BOJIIET pEaln30BaTh
3aJaul Mpo(decCHOHATbHOM OpHUEHTAllMU, HAIllpaBJICHO Ha CO3JaHUE YCIOBUM s
IPOSIBIICHHUS] CBOMX WHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM KaxKIbIM
OOy4JaromMMcsi, KOTOpblE HEOOXOAUMBI Il NIPOJOJDKEHUsS O0O0pa3oBaHHUs B
OpraHu3alusX MpOoPECCHOHATIBHOIO 00pa3oBaHUs 1O  pa3IMYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nporpamme no ¢u3uke onpeaenstorcs MiIaHUpyeMble pe3yJbTaThl OCBOCHHUS
Kypca (uU3MKM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMeTHbIe,  MOpeaAMeTHble (Ha  yriyOonéHHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [JIsi  pa3paboOTKu TpeOOBaHWUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TOPEIMETHBIM pe3yibTaTaM OOyYarolUuXCs, OCBOMBIIMX
nporpaMmy 1o (HU3UKe Ha YPOBHE CpeHEro o0Iero oopa3oBaHus Ha yriayOJIEHHOM
YPOBHE, SABJISETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (PU3MKU Ha yriIyOJIEHHOM YPOBHE, B
TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

coziepkanre yueoHoro npeamera «dusuka» mo rogam 00yyeHusl.

[Iporpamma 10 (Qu3uMke HMeEeT MNPUMEPHBIM XapakTep U MOXKET ObITh
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[IporpamMma no (u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATHBY yUWTEIEH U
IPENOCTABIISIET BO3MOXKHOCTH JIJISl PEAM3aLUN PA3JINYHBIX METOJUYECKUX MTOJXO0/I0B
K TpenojaBaHui0 (U3MKA Ha YriayOlNEHHOM YpOBHE MpPHU YCIOBUM COXpPaHEHUSs
00s13aTEIbHON YaCTH COJEPKaHMS Kypca.

dusuka Kak Hayka o0 Hanbosiee OOLIMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAUECTBE
y4eOHOTro mpeAMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUN 00
okpyxatomeM wmupe. IlkonpHBIE Kypc GU3HKH — CHCTEMOOOpAa3yIOIUA s
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, OCKOJIbKY (DU3UUYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB W SIBJICHUMN, M3y4aeMbIX XHUMHEH, Ouojorueu, Gpuzndeckoi



reorpadueil 1 acTpoHOMHEH. Vcrob30BaHNEe W aKTHBHOE MMPUMEHEHNE (HU3HUIECKUX
3HAaHUU OMPEIENNIIO XapakTep W OypHOe pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B
cdepe PHEPreTUKU, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJYyYEHHs HOBBIX MaTEpHAJIOB
C 3aJaHHBIMU cBoiicTBamu. W3yueHue (U3MKKM BHOCHUT OCHOBHOM BKIJIaJ B
dbopMHpOBaHHE  ECTECTBEHHO-HAyYHOM  KapTHMHBI MuUpa OOydyaromierocs, B
dbopMupoBaHHEe YMEHUN MPUMEHSATh HAYYHBI METOJl MO3HAHUS TPU BBHINOJIHEHUU
UMU Y4eOHBIX UCCIIEIOBAHHM.

B ocHOBy kypca (u3MKH Ha YpOBHE CpeJHEro oOIlero o0pa3oBaHUs MOJI0KEH
pAIl Uael, KOTOPbIE MOKHO PACCMATpPUBATh KAK MMPUHLIUIBI €70 OCTPOCHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEU KypC SBIIETCS JIOTUYECKHU
3aBEpIICHHBIM, OH COJCPKUT MaTepual U3 BCEX pa3leioB (PU3MKH, BKIIOYACT Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM € HeW Marepuan Kypca (QU3MKH
o0benMHEH BOKpYr (¢usnueckux Teopuil. Benymmm B Kypce  sBIseTCs
(GbopMHpOBaHHUE NPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE WU
noJie.

Hoea zymanumapuzayuu. EE peamuszanus nDpearonaracT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHMaNa (PU3NYECKOW HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
(Gu3UKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMHU, HPAaBCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOTIEMaAMHU.

Hoesa npuknaonon nanpaenennocmu. Kypc pusuku yrimyOon€HHOTO ypOBHS
IIPEAINOJaraeT 3HaKOMCTBO C IIMPOKMM KPYrOM TE€XHUYECKHMX M TEXHOJIOTMYECKHUX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB. [Ipu 3TOM paccmarpuBarOTCs HA yPOBHE
oOLIMX MpEeACTaBICHUI U COBPEMEHHbBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3konocuszayuu peanusyercs TIOCPEACTBOM BBEICHUS AJIEMEHTOB
COJIep KaHMsl, MOCBALIEHHBIX 3KOJIOTMUYECKUM MPOOJeMaM COBPEMEHHOCTH, KOTOpPbIE
CBSI3aHBI C PAa3BUTHEM TEXHMKHM M TEXHOJIOTUH, a Takke OOCYyXIeHHs NpodiieM
paloHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON 0€30MaCHOCTH.

OcBoeHME cofepKaHUsl TTPOTrpaMMbl MO (PU3HMKE TOJDKHO OBITH MOCTPOEHO Ha
IPUHIMIAX CHUCTEMHO-AEATEIBLHOCTHOIO noaxoda. Jns ¢u3uku peanuzanus 3TUX
OPUHLIUAIIOB 0a3upyeTcsi Ha MCIOJb30BAaHUU CAMOCTOSITENIBHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIOIIEero (pakTopa yaeOHoro mnporecca. s yrioy0iaéHHoro ypoBHs
— 3TO CUCTEMA CaMOCTOATEJIBHOIO YYEHHYECKOIO SKCIIEPUMEHTA, BKIIFOYAIOIIETO
(GpOHTaNbHBIE YYEHWYECKHE OMbIThl NpPU H3YYEHUU HOBOTO  Marepuaia,
nabopaTopHble paboOThl U paboThl MpakTUKyma. [Ipu 3TOM BO3MOXKHBI Ba criocoda
peanu3anuu (GU3NYECKOTO MpakTUKyma. B mepBoM ciiydyae MpakTHUKyM HPOBOAUTCS
an6o B koHne 10 m 11 wkmaccoB, 0O mocie MEPBOrO W BTOPOTO TMOJYTOJIUNA B
KKJIOM U3 3THX KjiaccoB. Bropo#t cnoco® — 3To uHTErpamus padboT npakThuKkyma B
CUCTEMY J1abOpaTOPHBIX pabOT, KOTOPHIE MPOBOASTCS B MPOLIECCE M3YUEHUS pasjieria
(remsbl). Ilpu sToM monx paboTaMu NpaKTUKyMa TOHUMAETCS CaMOCTOSTENbHOE
UCCIIEIOBaHUE, KOTOPOE MPOBOAUTCS MO PYKOBOJACTBY CBEPHYTOro, 00OOIIEHHOTO
BrJa 0€3 MOIIaroBoi HHCTPYKIUH.



B mporpamme mo (Qu3umke cucTemMa  yYEHHYECKOTO  IKCIEPUMEHTA,
7a00paTOpHBIX PadbOT M NpakTUKyMa IMpEeACTaBiI€HA €IWHbIM nepedHeM. BniOop
TEMaTUKU JJIs TUX BHUJIOB YUYEHHYECKHX MPAKTUYECKUX Pa0OT OCYIIECTBIISAETCS
y4aCTHHKaMU 00pa3oBaTEIBHOTO Mpoliecca MCXOAs M3 OCOOCHHOCTEH MOYypOYHOTO
IUIAaHUPOBAHMUST M OCHalleHus kabuHeta ¢Gusuku. [lpu sTomM oOecneunBaercs
OBJIAJICHWE OOYYAIOIMMHUCS YMEHHSIMH TIPOBOJIUTH TPSMBIE W KOCBEHHBIC
W3MEPCHUSI, HWCCICAOBAHMS 3aBUCUMOCTEH (DM3MYECKUX BEIWYUH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHuE yJEIseTCsl PEeHICHUI0 PACUETHBIX U KaueCTBEHHBIX 3ajad.
[Tpu sTOM 115 pacuETHBIX 3a7a4 TPUOPUTETOM SIBIISIOTCS 33]1a49M C SIBHO 33/IaHHOW U
HESBHO 33J]aHHON (PU3NYECKOW MOJEIbI0, IMO3BOJSIONMNE TPUMEHSITh H3YYCHHBIC
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjelia Kypca, TaK U HHTErpupys
NpUMEHEHUE 3HAHUI U3 pa3HbIX pas3zaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBJIIOTCS 3aJ]aHUsl HA 00BACHEHHE/ TIPe/iCKa3aHue MPOTEKaHUsS (PU3NUECKUX SIBJICHUIM
Y TIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BbiOopa pu3nueckol Mojenu aJis
CUTYaIINH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k mMaTepHabHO-TEXHUYECKOMY
o0ecrniedyeHno yuyeOHoro mporecca Kypc (GU3NKH yriayOiaEHHOIO YpPOBHS Ha YpOBHE
cpenHero oOmiero o0pa3oBaHHs JOKEH U3Yy4aThCsl B YCJIOBHUSIX MPEIMETHOTO
kabuHeta. B kabuHere ¢U3MKM JOHKHO OBITh HEOOXOAMMOE J1abopaTOpHOE
0o0Opy0BaHUE /IS BBITTOJIHEHHS YKa3aHHBIX B MPOTpaMMe M0 (PU3HKE YICHUYECKHX
OTIBITOB, JIAOOPATOPHBIX PabOT U PadOT MPAKTUKYyMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHcTpanioHHOe  00OopyaoBaHue (OpPMUPYETCSI B COOTBETCTBHM  C
NPUHITMIIOM  MHUHHUMAJIBHOH  JIOCTAaTOYHOCTH H  O0OECIEYMBAaEeT TOCTAHOBKY
MEPEUYNCICHHBIX B TpOorpaMMme TO (HU3MKE KITIOYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBICHUW U TPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe oOopynoBaHHE ISl YUYEHMUYECKHUX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUAC TEMATHYCCKHMX KOMILUIEKTOB W OOECIIeYMBaeTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydyaromuxcsi. TeMaTHuecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYIOBAaHUS JIOJDKHBI OBITH IOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEpPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHUE HHTEPECA M CTPEMIICHUS OOYYAIOIINXCS K HAYYHOMY H3YYCHHIO
MPUPOIBI, PA3BUTHE WX UHTEIIEKTYATHHBIX M TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHUE TPEACTABICHUNA O HAydYHOM METOJie TMO3HaHUsA W (OPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa W3YYEHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopmupoBaHUEe YMEHUN OOBSICHATH SBJICHHS C WCIOJIb30BAaHUEM (DU3NYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;



dbopMupoBaHHE TPEACTABICHUN O ponu (QU3MKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE MPEJCTAaBICHUN O BO3MOXKHBIX chepax Oyayuieil mpodeccruoHaIbHOMN
NESATEIbHOCTH, CBSA3aHHBIX C (DU3MKOM, MOATOTOBKA K JaJIbHEWIIEMYy OOY4YEHHUIO B
HTOM HAIpPaBIICHUU.

JlocTmxeHne 3THX Leneil oOecreynBaeTcs pPElICHHUEM CIeIyIOMNX 337ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

npUOOpEeTeHNE CUCTEMBbI 3HaHUN 00 oOuMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSIX, BKIIOYAsT MEXAHUKY, MOJICKYJIAPHYIO (U3HKY, AIEKTPOJINHAMUKY,
KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUe yMEHUI MPUMEHATh TEOPETUYECKUE 3HAHMS AJsi OOBSICHEHUS
busznyeckux SBICHUM B TPHUPOAE WU AN MPHUHATHS MPAKTUUECKUX PEIICHUH B
MOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs PA3JIMYHBIX 3a/1a4 C SBHO 3a/laHHON (pu3mueckoin
MOJICNIbIO, 3a/ad, MO0JIPa3yMEBAIOIIMX CAMOCTOSTEIIBHOE CO3JaHue (PU3HUECKOU
MOJIEJIH, aJIeKBaTHOM YCIIOBHUSM 3aJ]a4M, B TOM YHCIIE 33]]a4 NHKEHEPHOTO XapaKTepa;

NOHMMaHHWE (PU3NYECKUX OCHOB M MPHUHLMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIQZICHUE METOJaMH CaMOCTOSITEJIBHOTO IIJIAHUPOBAaHUS U  TPOBEACHUS
du3nyecKnX ~ IKCIEPUMEHTOB, aHalW3a ©  HMHTEPOpETaluu  HHPOpMaInH,
OTIpEIeNIEHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHME€ YCJOBHM [UIsl pa3BUTHUA YMEHHH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pasBuTHE UHTEpeca K cepam mpodheccnoHaTbHON NesSTENBHOCTH, CBI3aHHOMU C
(bU3HKOIA.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrioyOn€HHBIA ypOBEHb
u3ydeHus: yueoHoro npeamera « Ousnka» Ha ypOBHE CpeIHET0 o0Iero oopa3oBaHus
BBIOMpAeTCs OO0YYalOIMMHUCS, TUIAHUPYIOIMUMH TPOJODKEHHE O00pa3oBaHUsl TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

Ha usyuyenue ¢usuku (yriayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOILIEro
oOpazoBanus orBojutcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Henemno), B
11 xmacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TIEpeUeHb JIA0OPAaTOPHBIX U
NPAaKTHUECKUX paboOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BbIOOD
IpoBeJcHUS Ja0OpaToOpHBIX pabOT U OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yJarommxcs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duzrka — pyHaameHTanbHas Hayka o mpupoze. HaydHblit MeToJ| MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIepUMEHT M TEeopus B Ipolecce IMOo3HaHWs npupoabl. HaOmroneHue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHuss (PU3MUECKUX BEJIUYMH (aHAJIOrOBhIE U LHU(PPOBHIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHUil  ¢u3nueckux  BeduyuH  (abcoiioTHas U
OTHOCHUTEJIbHA).

MopnenupoBanue (U3MYECKUX SIBICHUNA WU MPOLECCOB (MaTepHallbHasl TOYKA,
a0COIOTHO TBEPJIOE TEJO, UeaIbHAas KUJIKOCTb, UACAIbHBIN T'a3, TOYCHUHBINA 3apsiy).
['unore3a. ®U3NUECKUI 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DHU3ndecKas TEOpHs.

Ponb 1 Mmecto (pu3nku B OpMUPOBAaHMU COBPEMEHHON HAYYHOU KAPTUHBI MUPA,
B [IPAKTUYECKON AEATEIBHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne cuiibl TOKA U HAIMPSHKEHHS B LIEMU MOCTOSHHOTO TOKA MPH MOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMCcTBO ¢ I1M(poBoi nadoparopueil no ¢usuke. [Ipumepsl n3MepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JBHKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOIO JIBHIKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

Pagnyc-BekTop MarepHalibHOM TOYKHM, €r0o MPOCKUIMUM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpOCTh (CpedHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHHE MaTepuaIbHOM TOYKH, MX MPOEKUUHU HA OCH CUCTEMbl KOOPAMHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSIMOJMHENHOE IBHUYKEHUE. 3aBUCHMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MYyTH MaTEpPUaIbHON TOYKU OT BPEMEHH U UX
rpaduku.

CBoOonHOE TMajieHHe. YCKOpeHHEe CBOOOAHOrO TMajaeHus. JIBrkeHue Terna,
OpOILIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHU U MX TpaduKu.

KpuBonuHeitHoe nBrKeHUE. [[BUKEHHE MAaTEpUAIBHOM TOYKH 110 OKPYKHOCTH.
VYrioBas u  jnuHeWHas  ckopocTh. Ilepuony u yactora — oOpalieHusl.
[lenTpocTpeMuTenbHoe (HOPMAJIbHOE), KacaTelbHOE (TaHIM€HIMAIbHOE) W IOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIHUIOMETP,
JNBW)KCHUE CHAPANOB, LEIHbIC, NIECTEPEHYATHIE U PEMEHHBIE MEPENAYn, CKOPOCTHBIE
TUTHL.

Jemoncmpayuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBUKCHUSL.

Crioco0bI ucciIeI0OBaHMsl IBUKEHUIA.

Nnnroctpanus npeaebHOro NePEXo/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MEXAHU3MOB.

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

Habnrogenue JBHXKEHHA Tena, OpPOMIEHHOrO NOJ YIVIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTEM, TPAEKTOPUHN, CKOPOCTEN JBUAKEHHS OJHOTO U TOTO KE TeJa B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHne HEPaBHOMEPHOIO [BWKEHHs C LEIbI0 OIPEACIICHUS MIHOBEHHOMU
CKOPOCTH.

N3mepeHne yCKOpeHus pU MPSMOJIMHEWHOM PaBHOYCKOPEHHOM JIBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccenenoBanye 3aBUCHUMOCTM IIyTM OT BPEMEHM IIPU  PABHOYCKOPEHHOM
JIBUKCHUU.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHusl (PEKOMEHI0BAHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3yyenue nBUKEHHUA Tela, OPOLIEHHOTO rOpU30HTaNbHO. IIpoBepka runoress
O IpAMOM NPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY JaJIbHOCTBIO TMOJIETA U
Ha4aJIbHOM CKOPOCTBIO TEA.

N3yueHne nBWKEHHA Tella IO OKPYKHOCTHM C TOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEepUOJa OOpallieHUs] KOHUYECKOr0 MasTHHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBeii 3akoH HproroHa. HMHepumanbHble cucteMsl otrcu€ra. IlpuHiun
oTHocuTenbHOCTH [anunes. HewnepuuaibHble cucTeMbl OTcuéra (ONpeieseHue,
IPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiu Cul.

Bropoii 3akoH HproToHa 111 MatepranbHON TOYKU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUs. DKBUBAIEHTHOCTh TPABUTALIMOHHON U MHEPTHOMN
MAacCBhl.



Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO TAJEHUS OT BBICOTHI HAJ]
MOBEPXHOCTHIO TUIAHETHI U OT TeorpaduiecKoil MupoThl. /[BrkeHrne HEOSCHBIX TEl U
UX COyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tema, nBumxymerocs c
YCKOPEHHEM.

Cuina tpenusi. Cyxoe TpeHue. Cumna TpeHHs CKOJIBKEHUSI U CUJIa TPEHUS TTOKOSI.
Koaddumument tpenns. Cuna COMpOTUBICHUS TIPU JBIKESHUN TENa B KUIKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckne YCTPONCTBA M TEXHOJOTMYECKHE MPOLECChl: MMOIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue ABMXEHUS Tel B MHEPLMAIBHBIX M HEMHEPUUATBHBIX CHCTEMax
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kaduenue nByxX MWIMHAPOB WM IIApOB pPa3HONM Macchl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIY CUJI C MPOU3BEICHUEM
Macchbl TeJla Ha €r0 YCKOPEHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3YJIbTaTE B3aUMOJICHCTBUS TEI.

N3Mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

H3mepenne paBHOACHCTBYIONICH CUJI TIPU JBWKEHWH OpyCKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCUMOCTH BpPEMEHU JBUXKEHUS Opycka Mo
HAKJIOHHOM IJTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MacCChI.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

N3yueHne ABUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, MEPEKUHYTOH dYepe3
NErKuit OJIOK.

N3mepenue koddduiiieHTa TPEHUs IO BEIWYMHE YTI0BOro KoddduimeHTa
3aBucuUMOCTH Frp(N).

HccnenoBanne ABWKEHUsS OpyCKa MO HAKJIOHHOM IJIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yueHne nBUXKEHUS TPy3a Ha BaJTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTymaTenbHoe W BpaliaTteabHOE JBUKEHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHTENBHO OCH BpaiieHus. llnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.



YcnoBus paBHOBECHUS TBEPIOIO TEA.

YcroitunBoe, HEYyCTOMYNBOE, OE3pa3TNIHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE TPOLECCHl: KPOHIUTEHH,
CTPOUTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jemoncmpayuu.

Y ciioBUst paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue ycia0BUi paBHOBECHS TBEPAOIO Tela, UMEIOLIETO OCh BPAILICHUS.

KoHCcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mmexanuke.

MMitynbc MaTepuaabHOM TOYKH, CUCTEMBI MaTepHalbHBIX ToueK. LleHTp macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

MMmyibC CHITBI M MI3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT wummysnbca MaTepualbHOW TOYKW. lIpeacraBineHue o coxpaHeHUU
MOMEHTA UMITYJIbCa B LIEHTPAJIBbHBIX MOJIAX.

Pabota cuibl Ha MaJoM W Ha KOHEYHOM mepeMelieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MonHOCTb CUIIBI.

Kunernueckass »Heprusi MaTepualbHOW TOUKH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loTeHUIMaNbHBIE W HENOTEHIMANbHbIE CHIBL. [loTeHIManbHAs DJHEprus.
[loTennmanbHas 3Heprust ynpyro AehopMHpoOBaHHON NpyxuHbl. [loTeHumanbHas
DHEPIus Tena B OJHOPOJHOM I'PaBUTALMOHHOM moJie. [loTeHnmnanbHas sHeprus tena
B TPAaBUTALMOHHOM II0JIE OJHOPOJHOrO Mmapa (BHyTpM M BHE Iuapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

CBs13b paOOThl HEMOTEHLUHUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHnue bepHyum [ MICAIBbHOM JKHAKOCTH Kak CJIEACTBHUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue ycTpOWCTBA U TEXHOJOTHYECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

N3mMepeHue MOIIHOCTU CHUJIBI.

W3meHeHne sHepruu Teja MpU COBEPIICHUN PaOOTHI.

B3auMHble TpeBpalieHUs] KWHETUYECKOM WM MOTEHUHAJIBHOM JHEPrud IIpU
JEHUCTBHUU HA TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.



CoxpaHeHue SHepTuu IPU CBOOOTHOM TaICHUH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepeHne nMmyJsibea Telia o TOpMO3HOMY MYTH.

N3mepenne Cuiibl TATH, CKOPOCTH MOJENH JIEKTPOMOOUIISE U MOIIHOCTH CHJIbI
TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUSI UMITYJIbCA IPU YIIPYTOM B3aUMOICHCTBUM.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHMS MOTEHIMAIBHOW PHEPrUu MPYKUHBI C pabOTOM CHIIbI
TPEHUSI.

Omnpenenenve pabOTHl CWJIBI TPEHUS TPU ABMKCHUH Tela IO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi pu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocho6bl MOMEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE MOJOXKEHUSI MOJEKyIsIpHO-KMHeTH4Yeckot Tteopuun (MKT), wux
onbITHOE 00ocHOBaHue. Juddy3us. bpoyHoBckoe aBuxkeHue. Xapakrep JBIKECHUS U
B3aMMO/JICHCTBUS YaCTHUIl BeulecTBa. Moieny cTpOeHus Ta30B, KUJKOCTEN U TBEPIBIX
TeJd U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojened. Macca u pa3Mepsl
Mmouiekya (atomoB). KonndectBo Bemectsa. [locTostHHas ABorajpo.

TenmoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ wusMmepenus. [llkana
temneparyp Llenscust.

Mopenbs HI€aIbHOTO ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPHH: YaCTHIIbI
ra3a JIBI>KYTCSl XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AoOcosoTHas
temneparypa (mkaia temnepatyp KenbBunHa). 3akoH [lanprona. M3ompouieccsl B
UJeaJbHOM Ta3e C TOCTOSIHHBIM  KOJWYECTBOM  BemiecTBa. ['paduueckoe
MIPE/ICTAaBICHUE U30TPOIIECCOB: U30TEPMa, N30X0pa, n300apa.

CBsi3b  MEXIy  [JaBIEHUEM U CPEIHEM  KUHETHYECKONM  DHEprueit
MOCTYNaTEILHOTO TEIJIOBOTO JIBMKEHUS MOJIEKYJT HJEalbHOro ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBsi3b a0COJIFOTHON TeMIIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeaHei
KUHETUYECKOW SHEpPruei MocTynaTeIbHOI0 TEIIOBOrO IBUKEHUS €€ YACTHII.

TexHndeckue yCTpOMCTBA W TEXHOJIOTUYECKHE IPOLECCHL: TEPMOMETP,
OapomeTp, MoTy4YeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXKEHUS YacTUI] BELIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buaeoponuk ¢ 3anMchio peaibHOTO OPOYHOBCKOTO JBHKCHUS.

Huddy3us xuakocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYJI.

Mopenu KpucTamIn4ecKux peuieTox.

HabGnrogenue u vcciieoBaHue U30IMPOIIECCOB.



Yuenuueckuii skcnepumenm, nadopamopnsie padomaot, nPAKMUKYM.

HUccnepoBanne mporecca YCTAaHOBICHUS TEIUIOBOTO  PAaBHOBECHUS  IIPU
TeII000MeHEe MEXKTy Topsiue U XOJIOTHOM BOJOM.

W3yyeHue W30TEPMUYECKOTrO Ipoiecca (PEKOMEHJIOBAaHO HCIIOJIb30BAaHUE
1udpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO Mporecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEWIHUX YCIOBUW IS
TEPMOJMHAMMYECKOM CUCTEMBI. BHeEImHHME M BHyTpeHHME mnapamerpsl. [lapamerpsl
TEPMOJUHAMUYECKON CUCTEMBI KaK CpPeAHUE 3HAYCHUSI BEJIIMYMH, OMHUCHIBAIOIMINX €&
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauwano  tepmoauHamuku. (CaMonpou3BObHAs  pelakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PAaBHOBECHIO.

Mogenb uaeanbHOro raza B TEpMOJMHAMUKE — CUCTEMA YPABHEHUI: YPABHEHHE
MenneneeBa—KnanelipoHa ¥ BbIpaKE€HHE i1 BHYTPEHHEW SHEpPruu. Y CIOBUA
MPUMEHUMOCTH 3TOM  MOJENIM: HU3Kasg KOHUEHTpPAUMs YacTUL, BBICOKHE
TeMnepaTrypbl. BelpaxkeHue mjisi BHYTPEHHEH SHEPIMU OJIHOATOMHOIO HJI€AJIBHOTO
rasa.

KBazucratnueckre u HECTATHYECKUE MTPOLECCHI.

OnemenTapHas pabota B TepMoauHamuke. BoiuucieHnue paboTel mo rpadguky
npoiiecca Ha pV-auarpamme.

Temonepegaya  Kak ~ cnocod — W3MEHEHUST  BHYTPEHHEW  HSHEpruu
TEPMOJMHAMHYECKON  CHCTEeMbl  0e3  coBepuieHuss  paboTel.  KonBekius,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KommuectBo temmnorel. TermoéMkocTs Tena. YaenbHas MW MOJIIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHass TEIIoTa CropaHus
TorMBa. Pacu€r koimMuecTBa TEIIIOTHI Tpu Temionepenade. [lonstue 00
aauabaTHOM TIpoIiecce.

IIepBbIil 3aKOH TepMOANHAMUKU. BHyTpeHHss 3Heprusd. KonnuecTBo TEIUIOTHL U
paboTa KaK Mepbl U3BMEHEHUS! BHYTPEHHEHW SHEPTHH TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoii 3aK0H TEpMOJMHAMUKH [IJI1 PABHOBECHBIX MPOIECCOB: Yepe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE€ TEPMOJMHAMHYECKOW CHCTEMBI MPOXOJIUT €IUHCTBEHHAS
aauabaTta. AGCOJIIOTHAs TeMIlepaTypa.

BTopoii 3ak0H TepMOJIMHAMUKH ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOKHO
nepeaarh TeIIoTy OT 0oJiee XOJIOAHOTO Tejla K 0oyiee HarpeToMy 0€3 KOMITeHCAIUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[Tpuniumne! aecTBus TernoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHE AaCHEeKThl HCMOJb30BAaHUS TEIUIOBBIX ABUTarenei. TermoBoe
3arpsiI3HEHUE OKPYIKAIOILIEH CPEbI.



TexHuyeckre yCTpOMCTBA W TEXHOJOTMYECKHUE MPOIECCHI: XOJOIUIIbHUK,
KOHJUITMOHEDP, NHU3CNbHBIA ¥ KapOOpATOPHBIA JBUTaTeld, MapoBas TypOWHa,
MOJIYYEHHE CBEPXHHU3KUX TeEMIEpaTyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BAaHUEM TEIUJIOBOTO HAacoca, YTHIM3AIUs OMOOPTraHUYeCKOro TOIUIMBA JJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauuu.

W3MeHeHune TemrepaTypsl IpH aquabdaTHyecKoM pacIupEHUH.

Bo3nyuiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepenne yaenbHON TEII0EMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

M3yueHne B3aUMOCBSI3U DSHEPTUU  MEXKMOJICKYISIPHOTO B3aUMOJECHCTBUS U
TEMIEPATYPbI KAUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u konjaeHcanus. Mcnapenue u kumneHue. YaeiabHas TeIioTa
napooOpa3oBaHUsl.

HaceplleHHbIe 1 HEHACKIIIEHHBIE Tapbl. KauecTBeHHAs: 3aBUCUMOCTD INIOTHOCTH
U JIaBJIEHUs HACBIIIEHHOTO Iapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT JIABJICHUS B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. I[lnmaBieHwe W Kpuctalmzanus. YJeiabHas TEIUIOTa ILJIABJICHHUS.
CyOnumarnus.

Hedopmanuu tBEpAOrO Tena. Pactskenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmmpeHue XUAKOCTEH W TBEPIABIX Tel, OOBEMHOE M JIMHEWHOE
pacipenre. AHTapMOHU3M TEIUJIOBBIX KOJIEOAHUM 4YacTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3Heprun B Pa3oBbIX MMEPEX0IaX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxnocTtHOe HaTspkeHHE. Kod(hPUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kannsapusie aBneHus. /laBiaeHue MO MCKPUBIEHHOM MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHHYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: KUJIKHE KPUCTAILIBL,
COBPEMEHHbIE MAaTEPUAIIBI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.



Kunenue. Kunenve npu nOHM>KEHHOM TaBJICHUMU.

W3mepeHne Cruiibl MOBEPXHOCTHOIO HATSKEHUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoOb1 M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenre aOCONIOTHOW BIIAXKHOCTH BO3AyXa M OLIEHKa Macchl MapoB B
ITOMEIIECHHH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanue  3aBUCUMOCTH  JedopMallid  pEe3UMHOBOTO  oOpasua  oT
PUIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3alusi Ten W €€ NPOosIBICHUsA. JJeKTpuueckui 3apsa. JlBa Buaa
ANEKTPUUECKUX  3apsiioB. [IpOBOAHMKHM, AMDJIEKTPUKHM U IOJYHNPOBOJHUKH.
DJIEeMEHTAPHBIN JIEKTPUUECKHAN 3apsal. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsi/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hampsixk€anocts  snextpudeckoro  mois.  [IpoOHeiii  3apsna.  Jlunuwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IOTEeHIMAIBHOCTh  AJIEKTPOCTATUYECKOTO TOJIs. Pa3HOCT NOTEHUMAIOB U
HanpsbkeHue. lloTeHnmanpHas »Heprus 3apsiga B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTennman snekTpocTaTudeckoro mnois. CBsa3b HaAOPsDKEHHOCTH MMOJS U Pa3sHOCTH
NOTEHIMAIOB  JJI  3JEKTPOCTATUYECKOro TMoyid (KaK OJHOPOAHOrO, Tak W
HEOTHOPOJTHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsima. Ilone paBHOMepHO 3apspkeHHOW cdepsl. [lorne
pPaBHOMEPHO 3apspKeHHOro mo o0béMy 1mapa. llome paBHOMepHO 3apsKEHHOU
OECKOHEYHOM TIUIOCKOCTH. KapTuHbl JHHMA HAOpsDKEHHOCTH 3THUX MOJNeH U
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

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

JIMBIIEKTPHUKY B 3JIEKTPOCTATHYECKOM IToJie. JIM3JIeKTpruyeckasi MpOHUIIAEMOCTh
BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOpa. IIEKTPOEMKOCThH IJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE COENMHEHUE KOHIEHCATOPOB. llocienoBaTenbHOE COEIMHEHUE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTpOCTaTHUecKash 3aluTa, 3a3eMJICHHE DIIEKTPOIpPHOOPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO ¥ MPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX MIACTHUH.

Mopnensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIaAM TUIACTHH,
pACCTOSIHUS MEK1Y HUMU U TUSJIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsiiKa ¥ paspsaka KOHJIEHCATOpa YEPE3 pe3nuCTop.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HaOmronenue mpeBpalieHus SHEPryuy 3apsHKEHHOTO KOHJACHCATOpa B DHEPTHIO
M3JIy4YCHUS CBETONOA.

N3ydeHnne npoTeKkaHusi TOKa B LIENHU, COAEPKAIIECH KOHICHCATOP.

Pacnipenenenne pa3HoCTH MOTEHIIMAIOB (HAMPSHKEHWS) MPU MOCIEA0BATEIIbHOM
COEMHEHUN KOHJAEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcCioBUsL CYIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. McTOuHMKH
toka. Hanpsxenne U u DJ1C £.

3akoH OMa U1 ydacTKa LEMu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTH COIMPOTUBIICHUS OJHOPOIHOTO
MPOBOJIHMKA OT €ro UIMHbI W IUIOHIAAY I[IONEPEYHOTO CEYEHUsA. Y AEIbHOE
COIIPOTHUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MApAIUICIBHOE, CMEIIAHHOE COEAWHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBas MOIIHOCTb, BbIAEISEMas Ha
pe3ucTope.



O/JIC u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3aKoH OMa JJis MOJHOMN
(3aMKHYTO#) BJeKTpuuecKod 1enu. MoOIHOCT, HUCTOYHHMKAa ToKa. KopoTkoe
3aMBbIKaHHUE.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHMYECKHE TIPOIECCHI:  aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHUS [IJIS1 PE3UCTOPA, JIAMITBI
HAKAJIMBAHMS U CBETOJINOAA.

3aBUCHUMOCTh COMPOTUBJICHUS UWJIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKa OT CONPOTHUBJIEHUS MPU MOCTOSTHHOM
HaIpsKEHUH.

[Ipsamoe uzmepenne IJIC. KopoTkoe 3aMbIKaHHE TaJbBaHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHLIMAIOB MEXKIY IMOJII0CAMU MUCTOYHHKA TOKA OT
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

M3mepeHne yAeIbHOro CONPOTUBIICHUS ITPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTM CUJIbI TOKAa OT HANpsKEHUS ISl JIAMIIb
HaKaJIMBaHUS.

VYBenuuenue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3apucumoctd D/1C rabBaHUYECKOTO AJIEMEHTA OT BPEMEHH MpU
KOPOTKOM 3aMBbIKAHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMH UCTOYHHUKA TOKA OT
CWJIbI TOKA B LEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOLIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKTpuyeckass  NPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  DIJIEKTPOHHAs
MPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTb CONPOTUBIEHUS METANIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOJHUKH. CobcTBeHHas u npuMecHas IPOBOJUMOCTb
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUT TOK B DJIEKTPOJHUTAX. IDJIECKTPOJUTHYECKAS IUCCOLMALIUS.
Onektponus. 3akonsl Dapajes s AIEKTPOIH3a.

DneKTpuuecKuil TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITELHBIN pa3ps/Il.
PaznuuHble THIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.



TexHUYecKue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHUE: Tra3opa3psiaHble
Jammbl, BJIEKTPOHHO-TydeBass TpyOKa, MOIYNPOBOAHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (HOTOAUO/, CBETOAMNOA, T'aJIbBAHUKA, pa(UHUPOBAHUE MEAH, BBIMJIABKA
QIFOMUHUS, YIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl ekTposmsa dapazes.

HckpoBoit paspsii ¥ IPOBOIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomeol, nPAKMUKyMm.

Habmronenue snextpoiausa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIIEHUS ~ TEPMOpPE3UCTOpa  OT
TEMIIepaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYeCcKUil MPAKTHKYM.

Crioco0b! n3mMepeHust (PU3MUECKUX BEIMUYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX H3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA M3MEPEHUN (U3HYECKUX BEITUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  HM3MEPEHUW,  HMCCIENOBAaHUM  3aBUCHMOCTEHN
(bu3MUEeCKUX BEJIMYMH, MPOBEpKa NPEIJOKEHHBIX TUIOTe3 (BBIOOp U3 pador,
ONMMCAHHBIX B TEMAaTUYECKUX pa3liesiaX «YUEeHHUECKHI SKCIEPUMEHT, J1a00paTOpHbIE
paboThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 10 kiacce ocymiecTBisercs ¢
y4€TOM COZAEpKaTEIbHBIX MEXKIIPEAMETHBIX CBS3€d C KypcamMud MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnsvie nonamus, cé6A3aHHbBIE C UYUEHUEM MEMO006 HAYUHO20
no3nanuA: sBIEHUE, Hay4YHBIH (QakT, rumnore3a, (pusnyeckas BeEJIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, HW3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POoBas 1adopaTopusl.

Mamemamuxa: permieHue cucteMbl ypaBHeHui. JIuneitnas ¢pyHkuus, napadodna,
runepOona, ux Tpadhuku W CBoOMCTBA. TpuroHoMmerpuieckue (YHKIHH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI
U UX MPOEKLUU HAa OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.

Buonozcusa: mexanndeckoe IBUMKEHUE B KUBOW mpupoze, nuddysus, ocMmoc,
TEMJIO00OMEH JKHUBBIX OPTraHHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelpbl,
yTUiau3aluus OHOOpraHMYEeCKOro TOIJIMBA JJisi  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSIKEHUE M KaNWUISIPHBIE SIBJICHUS B MPHUPOJE,
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.



Xumua: TACKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJIyYeHHE HAHOMATE€pHaloB, TEIUJIOBbIE CBOMCTBA
TBEPABIX TEJ, KUJIKOCTEN U Ta30B, JKUJIKUE KPUCTAJUIbI, DJIEKTPUYECKHE CBOWCTBA
METAJJIOB,  DJIGKTPOJIUTHYECKAs  JUCCOLMALMS,  TallbBaHUKA,  JJIEKTPOHHAs
MHUKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHHE JABWKEHUI C HUCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CYXOro U *KHUIKOTO TPEHUSI B TEXHHUKE, CTATUYECKHNE KOHCTPYKIUU (KPOHIITEHH,
peméTyarble KOHCTPYKIIMM), HUCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHHS MEXAaHUKHU B
TEXHUKE (TUPOCKOII, BOAOMET U JPYrHUE), IBUraTeIb BHYTPEHHETO CTOPaHUs, apoBast
TypOuHa, OBITOBOM  XOJNOIWIBHHUK, KOHAMIIMOHEP, TEXHOJOTUU  IMOJyYCHUS
COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCIE HAHOMATEPHUAIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE JIJIEKTPONPUOOPOB, TrazopaspsiaHbie
JaMIibl, MOJIYIPOBOAHUKOBBIE TPUOOPHI, FaJIbBAHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 4. Maznummnoe noJe.

B3anmoielicTBUE OCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHoe
nosie. Bektop MarHuTHON MHAYKUMH. [IpUHIMN CyNepro3uIIMi MarHUTHBIX TMOJEH.
JIvHAM MarHUTHON UHIYKIIHH.

MaruuTHoe Mojie MpPOBOAHMKA C TOKOM (MPSIMOTO MPOBOAHMKA, KATYIIKUA WU
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuina JlopeHua, e€ HanpaBieHUE U MOAYJIb. JIBUKEHHE 3apsKEHHON YacTUIIbI B
OJIHOPOJHOM MarHuTHOM mosie. Pabota cuibl JlopeHia.

MarunuTtHoe nosne B BemecTBe. @eppOMArHeTUKY, NTapa- U JUaMarHEeTHUKU.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: IPUMEHEHUE
MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOABUTATEITD
Axo0u, yCKOpUTENH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

KapTuna nuHuil THAYKIIMY MarHUTHOTO TOJISI IOJIOCOBOTO U MOJAKOBOOOPa3HOTO
MOCTOSTHHBIX MAarHUTOB.

KaptrHa nuHui MarHUTHOM MHIYKIMH TOJIS JUIMHHOTO MPSAMOTO MPOBOAHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3aumozencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus My4yka 3JIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHIMN NEHCTBUS 3JIEKTPOU3MEPUTEIHLHOTO MPUOOPA MATHUTODIIEKTPUYECKON
CUCTEMBL.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



HccnneqoBaHrne MaroiuTHOTO TTOJISI ITOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeHCTBUS NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUsS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne BIEKTPOMAarHUTHOM MHAYKOUHM. [IOTOK BekTOpa MAarHUTHOM
uaaykauu. OJIC wuHAYKUMM. 3aKOH »HJIEKTPOMAarHUTHOM wuHAykuuu Dapajnes.
Buxpesoe snektpuueckoe nose. Toku Dyko.

O/JIC naayKuuu B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. KaTyllika WHIYKTMBHOCTH B I1IEMM ITOCTOSHHOTO TOKA.
SBnenue camounaykiuu. IJ1C caMOMHAYKIIHH.

DHEprusi MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHYeCKre yCTPOMCTBA U TEXHOJOTMYECKHUE MPOLIECChl: UHAYKIIMOHHAS T1€Ub,
COJICHOM/I, 3aIllUTa OT AJIEKTPU3ALMHU TEJI MPU JIBUKCHUU B MArHUTHOM T10JI€ 3€MJIN.

Jlemoncmpayuu.

HaOmnronenue siBfeHust 3J€KTPOMArHUTHOM UHIYKITUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTHM H3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuo Jlenua.

[Tamenrie MarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctd J/IC caMOMHIYKIIMM OT CKOPOCTH HW3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomaol, NPAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OnpeneneHne HHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue siBICHUS CAMOMHIYKIIUM.

COopka MOJIeTTH AJIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. Kosebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koeb6anus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmonnueckue kojeOanus. KuHemaTHueckoe W JMHAMHUYECKOE OIHMCAHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEHUS MEXaHW4YeCKOoW aHepruu). BruiBoja
JTMHAMUYECKOTO0 OIMUCAHUS TAPMOHUYECKUX KOJICOAHUN M3 UX DHEPreTHYECKOro U
KUHEMAaTH4YECKOTO OITMCAHUS.

Ammuutyna u Qaza konebanuid. CBs3b aMIUIUTYJbl KOJIEOAHUM HCXOIHOU
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.



[lepuog u wacrora koneOanuil. Ilepmon ManbIX CBOOOJHBIX KoJeOaHUMN
MaTeMaTHYeCKOro MasTHukKa. llepmon CcBOOOAHBIX KOJEOAHUN TPYKHUHHOTO
MasTHHKA.

[TonsTue o 3aryxaromux KosieOaHusX. BeiHykaeHHble koneOaHus. PezoHaHC.
Pe3onancHass xpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHl: METPOHOM, 4Yachl,
KayeJn, My3bIKaJIbHblE€ HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habnrogenne HE3aBUCUMOCTH MEpUOAa MajibIX KOJEOAHWI Ipy3a HA HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXawoIUX KOJEOAHWN M 3aBUCUMOCTH MEpUOJia CBOOOIHBIX
K0JIe0aHUM OT CONPOTUBIICHUS.

HccnenoBanne KojeOaHUl TIpy3a Ha MACCUBHOM TNPYXUHE C  LEJbIO
(bopmHpoBaHUs NPEACTaBICHUI 00 UACAIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMs SHEPTUH NP KoJieOaHUSIX Ipy3a Ha NpYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HabGmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenne mnepuoaa CBOOOAHBIX KOJEOAHWM HUTIHOTO M IPYXKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS TeJa B X0/I€ KoJIeOaHUI Ha yIIpyroMm IMojBece.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOIIUX KOJIEOaHUN.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InekmpomacHumHnuple KO1€0AHUA.

Konebarenbupiii  koHTYp. (CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAaHUS B
ujeanbHOM KosiebareabHOM KoHType. Dopmyna ToMmcona. CBs3b aMITUTY b 3apsia
KOH/ICHCATOpa C aMILTUTYI0M CUJIbI TOKa B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM K0JIeOaTEIbHOM KOHTYDE.

3aryxaromue AJIEKTPOMArHUTHBIE KoJIe0aHusl. BbIHYyX1I€HHbBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JeiCTByIOIeE 3HAYEHHE CHUJIbI TOKAa M HANpsDKEHHs TMpU  pa3nuyHor dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CuHyconambHbIA TEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMU CHUHYCOMIAIBHOIO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpspKeHui.

Uneansubiii  Tpanchopmarop. [IpousBoacTBo, mepemadya U moTpedieHue
AIEKTPUYECKON IHEPTUU.



DKOJIOTUYECKHE PHUCKA TpH MIPOU3BOJACTBE 3JEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B TIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BbIHYXIeHHbIE CUHYCOUJAIbHBIE KOJIEOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH U KOHJAEHCATOP B LIEMU ITIEPEMEHHOTO TOKA.

Pe3oHaHc 1npu IOCIENOBATEIBHOM  COCAUHEHUH  PE3UCTOpA, KaTYIUKU
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens TMHUYN JIEKTPOIEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKkym.

Nzyuenue tpanchopmaropa.

HccenmenoBanne NEPEMEHHOIO TOKA 4Yepe3 IOCIEA0BATEIbHO COEAUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabntoieHue 31eKTpOMarHuTHOTO PE30HaHCa.

HccnenoBanue padoThl HICTOUHUKOB CBETA B LIETH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE 0JIHDI.

Mexannueckue BOJIHBI, YCJIOBUS MX pacnpocTtpaHeHus. [lomepeuynsie u
MPONOJbHBIE BOJHBL llepnon, CKOpOCTh pacnpoOCTpaHEHUsS W JUIMHA BOJIHBIL.
CBolicTBa MEXaHMUYECKHUX BOJIH: OTpaK€HUE, MpeIOMIIEHUE, UHTeppepeHuus Hu
nudpaxims.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUSl HM3JIYy4YEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaXEHHUE, MPEJTOMIICHHE, MOISpHU3aLus,
uHTEepPEepeHIUs U TudpaKius.

[[Ixana >JE€KTPOMATHUTHBIX BOJIH. [[pUMEHEHME SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHuyeckue yCTpOMCTBA H MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neun,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOIBHBIX BOJIH.



KoneOGmromnieecs Tea0 Kak HICTOYHHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4eCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NIpUMEHEHHUE.

Habnrogenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C AMIUIMTYAOW U
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPa)KEHHE, MPEIOMIIEHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIINs.

Oo6nHapyxeHue nHPaKPacCHOTO U YIbTPAPUOICTOBOTO U3TyUCHUMN.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOMHENHOE pacClpOCTPaHEHNE CBETA B OAHOPOAHOM cpene. Jlyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHue uzoOpakeHUN B
10cKkoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeta. 3aKOHBI MpETOMIICHUS CBeTa. AOCONIOTHBIN TMOKa3aTelb
npesnomieHusi. OTHOCUTEIbHBIM TOKa3aTelb mpesiomiaeHus. [1oCTOSHCTBO 4acTOTHI
CBETa U COOTHOILIEHUE JJIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHHUILly pa3zelia JByX ONTHYECKUX CPEN.

Xop nyueii B npusme. Jucnepcus cBera. CnoxxkHblil cocTaB Oenoro ceera. L{ser.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbI yrojl MOJHOTO BHYTPEHHETO
OTpaXEHUS.

Cobupatoue 1 paccenBaromue JuH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE
U ONTHUYECKasl CUjia TOHKOHM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSTHUS TOHKOU
chepuuecKoil JIMH3bI OT €€ T€OMETPUM U OTHOCUTEILHOTO NTOKA3aTels MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xox Jyda, HPOLIEAIIEr0 JIMH3Y IOJ IMPOU3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuuecko ocu. IlocTtpoenune wu300pakeHUNW TOYKHM U OTpe3ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMaX.

Onrtuueckue mpubophl. Paspemaromias crnocoOHocTh. [Ma3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Matepdepennus ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOJIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHLIHMOHHON KapTUHE OT ABYX
KOTE€PEHTHBIX HCTOYHUKOB. [IpuMephl KilacCHYeCKUX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus csera. Judpakunonnas pemérka. Y ciioBue HaOIIOASHUS TI1aBHBIX
MaKCHUMyMOB TIpU TaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JIU(PaKIUOHHYIO
PELLETKY.

[Tonspuzanus ceera.



TexHuyecknue yCTpPOMCTBA M TEXHOJOTUYECKUE TMPOLECChl: OYKH, JIyIa,
nepuckon, ¢oToamnmapaT, MHUKPOCKON, MPOSKIIMOHHBIN anmapar, MPOCBETICHHE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne mpeaomMieHUs CBETA.

HaOnroenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre X01a CBETOBBIX IIYYKOB YEPE3 IUIOCKOMAPAIIIENBHYIO TJIACTUHY
U [IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenue naTepepennu cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

Hab6mronenue nudpakxium ceera.

N3yuyenue nuppakinOHHON pEeETKY.

Habmronenne nudpakiimOHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTU (POKYCHOTO PACCTOSTHUS OT BEIIECTBa (Ha IpUMeEpe
JKUJIKUX JIMH3).

N3mepenne PoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JIMH3.

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

[TonyueHnne n300pakeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIny 1 MOJISIpU3aIiii CBETa.

N3yuenue noysipuzaliii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenne uaTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HabOmronenune qucnepcun.

Hab6mronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

N3mepeHnune 1rHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa HW3JIy4EHHUs CBETOAMOAA TPH MOMOIIM JU(PaAKIIMOHHON
PELIETKH.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPHH OTHOCUTEIHLHOCTH.

['panuLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTsl crienuaibHOU
TEOPUU OTHOCUTEIIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. [IpeodpazoBanus Jlopenua. YciaoBue
NPUYUHHOCTH. OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU W
COKpAIIECHUE JITTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3bp Macchbl C PHEPrue U UMITYJIbCOM PEISTUBUCTCKON YAaCTUIbI. DHEpPrus
MOKOS.

TexHHUuecKkue YCTpOMCTBA W TEXHOJOTMYECKHE TMPOIECChl: CITyTHUKOBbBIE
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

YyeHndyeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCA U SHEPTUU PENATUBUCTCKUX YacTull (1o ¢otorpadusim
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKynapro-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIIOBOE U3JIydeHUE (M3JIydeHUE a0CONIOTHO YEPHOTO TEa).
3akoH cMmemnienus: Buna. 'unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTUS U UMITYJIEC (POTOHA.

®orordpdexr. Onbitel A. I'. CroneroBa. 3akonsl (oTodPdexra. YpaBHEHUE
Ouinmrenna 11 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JABJIICHHE CBETA Ha a0COIIOTHO MOTJIOMIAIOIILYIO
1 a0COJIIOTHO OTpaxarouryro nosepxHocTs). OnbiTel I1. H. JIeOenena.

BosiHoBbIE cBOlicTBa yactull. Bonubl ae bpounsa. [{nuHa BosHbL ne bpowna u
pa3Mepbl 00JIacTH JIOKATU3AlMK JABUXKYIIEHCs dacTulibl. KopmyckyisspHO-BOJIHOBOM
nyanusMm. Judpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzMepeHudl B Mukpomupe. COOTHOLIEHUS HEONpPEeAEeTIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
dboTosnemMeHT, (oToAaTUMK, TYHHENIBbHBIA MHUKPOCKON, COJIHEUHas Oatapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHBIICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OneITEl 1O WCCICIOBAaHUIO CTpOEHUs artoMa. [lmaHerapHas Mojenb aroma
Pezepdopaa.

[Toctynarel bopa. M3nydenue u norsyonieHue (POTOHOB IMpH MEPexojie aToma C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJOPO/A.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.



TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA NOHU3UPYIOIIUX YACTUL.

Onpenenenue JJIMHBI BOJIHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmronenue muHe4aToro crekTpa.

HccenmenoBanue CHEKTpa pa3peXEHHOr0 aTOMAapHOTO BOJOPOJA M H3MEpPEHHE
nocrosinHon PunOepra.

Tema 3. Qu3uka amomnoz20 A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnas moxens snapa ['eitzenOGepra—MBanenko. 3apsn siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIA W TMO3UTPOHHBIA Oerta-
pacnaj. ['amMa-u3nydeHue.

3akOH paJMOAKTUBHOrO pacnaaa. PannoakTUBHBIE W30TONBI B IPHUPOJIE.
CBoiiCTBa HMOHU3UPYIOUIETO HW3IYy4YEHHUs. BriusiHMEe paJuOaKTUBHOCTA HA IKUBBIC
opranu3msl. EcrecTBeHHBbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledekt maccol sapa.

Anepuble peakuuu. Jlenenue u cunHte3 saep. SAnepHsie peaktopsl. [Tpobaemsl
YIOPABJISIEMOTO  TEPMOSJIEPHOTO CUHTE3a. OKOJOTMYECKHE ACIEKThl Pa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonsl perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE  B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI W  JICNTOHBL.
[IpencraBnenune o CrangaptHoi Mmonenu. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CraHgapTHOM Moxaenu. TEéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: TO3UMETP, KaMepa
Buinbcona, siiepHbIii peakTop, TEpMOSIEpHBIN peakTop, aToMHas 6oM0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C MCIIOJIB30BAHUEM JO3UMETPA.

N3ydenue noriouieHust 0eTa-4yacTUl] aTFOMUHHAEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanel pa3BUTUS acTpoHOMUM. [IpuKnagHOE M MUPOBO33PEHUECKOE 3HAYEHUE
actpoHomMuu. IIpuMeHMMOCTh 3aKOHOB (U3HKM JJii  OOBSICHEHUS TPUPOAbI
KOCMHYECKUX OOBEKTOB.

Metonpl  acTpoHOMHYECKMX HcciieqoBaHuNA. (COBpEMEHHBIE  ONTUYECKHE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EpHask aCTPOHOMHUS.



Bun 3Bé3mHoro neba. Co3Be3nus, spKUe 3BE3IbI, IUIAHETHI, UX BHIUMOE
JBU)KECHUE.

ConHeyHas cucTema.

Connue. ConHeynas akTUBHOCTb. MicTounnk sHeprun CoaHUA U 3BE31.

3BE3/bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jlnarpamma «CHEKTpajbHBIA KJlacC —
CBETUMOCTBY». 3BE3Abl TIJIABHOW MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» IS 3BE3] TJIABHOM MOCIIEIOBATEIBHOCTH. BHyTpeHHEE CTpOEHUE 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXKICHUH W 3BoJironuu CoJHIAa U 3BE3J.
DTalbl )KM3HU 3BE3N.

Mneunsiii Ilyte — nama [amaktuka. [lonoxenue m nBmxenue ConHua B
[Namaktuke. Tumnel ramakTuk. PaguoranmakTtuku m KBasapbl. UEpHBIE OBIPBI B sapax
rajgaKkTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa06isa. PazOeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwooenus.

HaGmonenust 3BE31HOTO HebGa HEBOOPYKEHHBIM TIJIa30M C HCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUHN JUIsl ONPEEIICHUS MOJI0XKEHHUSI HEOECHBIX O0BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE C03Be3Ms1 CEBEPHOro MOJIyIIapHs U IPKHUE 3BE3BI.

HabGnronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOIJICHUN.

Du3nYecKUil MPAKTHKYM.

Crioco0b! n3mMepeHust (PU3MUECKUX BEJIMYMH C HUCIIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX H3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH M3MEPEHUN (U3HUECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  HM3MEPEHUW,  HMCCIENOBAaHUM  3aBUCHMOCTEHN
bu3MYeCKUX BEJIMYMH, MPOBEpKA NPEIJOKEHHBIX TUIOTe3 (BBIOOp U3 pador,
ONMMCAHHBIX B TEMAaTUYECKUX pa3ziesiaX «YUEeHHUECKHI SKCIEPUMEHT, J1a00paTOpHbIE
pabOoThI, MPAKTUKYM).

Oo6o01maromiee NOBTOPEHUE.

OO0o01IeHne 1 cUcTeMaTH3alUs COJIep)KaHusl pasfesoB Kypca «MexaHHKay,
«MonekynspHas QU3MKa U TePMOJMHAMUKAY», «DIeKTpoauHamMuKka», «Konebanus u
BOJIHBI», «OCHOBBI CHEIMANIBHOW TEOPUU OTHOCUTENBLHOCTHY, «KBaHTOBasI Qu3nKay,
«3IJEMEHTBI aCTPOHOMUU U aCTPOPUZUKI.

Ponb ¢pusnku u acTpOHOMHUHM B IKOHOMHYECKOM, TEXHOJIOTHUECKOU, COIUATBHON
U 3TUYECKON cdepax NesaTeIbHOCTH YEeIOBEKa, pOoJib U MECTO (PU3MKU M aCTPOHOMUU
B COBPEMEHHOM  HAay4yHOM  KapTUHE  MHUpa, 3HAUYEHUE  OIMUCATEIIBbHOU,
CUCTEMATU3UPYIOUIEH, OOBICHUTENHLHON U MPOTHOCTUYECKOW (QYHKUUNA (PU3NUECKON
TEOpUH, POJb PU3HUECKON Teopur B (POPMUPOBAHUM MPEACTABICHUN O HU3HUECKOI
KapTHHE MHUpPa, MECTO (U3NYECKOM KApTHUHBI MHpa B OOILIEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

Me:xnpeaMeTHbIE CBSA3H.



N3ydenne kypca ¢pusuku yriayOiaéHHOro ypoBHs B 11 kiacce oCyniecTBiseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MAaTEMAaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mescnpeomemmnsvie nonamus, c6A3aHHbBIE C UYUCHUEM MEMO006 HAYYHO20
no3HanuA: SBICHUE, HAy4dHbIH (QakT, rumnoresa, (pusnyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJIOJIEHUE, OKCIEPUMEHT, MOJIECIUPOBAHUE, MOJCNb, H3MEPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pEUICHWE CUCTEMbl ypaBHEHUH. TPUTOHOMETPHUYECKUE
(YHKIUM: CHUHYC, KOCHUHYC, TaHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO. BEKTOpBI M WX MPOEKUUU HA OCH KOOPJIWHAT, CII0KEHHE BEKTOPOB.
[TpousBogubie smeMeHTapHbIX GyHKIMi. [IpusHaku moa00MS TPEYrOJBHUKOB,
OIpe/IeJIeHUE MO IU INIOCKUX QUryp U 00bEMa Tel.

Buonozua: »>nextpuueckue SBICHUS B JKMBOM NpHUpOJE, KoOJeOaTelIbHbIE
JNBIWKEHUS B JKMBOM IpPUPOJE, 3SKOJOTMYECKHME PUCKH IIPpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHUE  OKpYXalolled  Cpenpl,
yIIbTPa3BYyKOBask JUArHOCTHUKA B MEAMIIMHE, ONTUYECKUE SBJICHUS B )KUBOW MPUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIH3.

TI'eozpaghusa: MarHuTHBIE MTOJIIOCA 3€MJIH, 3aJI€KU MarHUTHBIX Py, GOTOChEMKA
3eMHOI TOBEPXHOCTH, ceiicMorpad.

Texnonocua: TpPUMEHEHHE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
3JIeKTpo/BUraTeNb SIkoOM, reHepaTrop MEPEeMEHHOI0 TOKa, MHAYKLHMOHHAs IIedb,
JIMHUM DJIEKTPOIIEpenad, 3JIEKTPOABUTATENb, paaap, PaIHONPUEMHUK, TEIEBU30D,
anTeHHa, TtenepoH, CBY-meub, ynbTpa3BykOBas JAMATHOCTMKA B TEXHUKE,
MPOEKIMOHHBIA amnmnapar, BOJOKOHHAs ONTHKA, COJHEYHass Oarapesi, CIyTHUKOBBIC
NPUEMHUKH, JI€pHAs SHEPTreTUKA U SIKOJIOTUYECKHUE aCTIEKThI €€ Pa3BUTHS.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3ZOBAHUAJIMYHOCTHLIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3y/bTaThl OCBOCHHUA yueOHOTO npenmMera «Dusukay A0MKHBI
OTpakaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYAlOLIMXCS  PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3HIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHMCKOTO O0OIlecTBa, pacIIMPEHUE >KU3HEHHOTO
ONbITA W OIbITA JEATEIIBHOCTH B IPOLIECCE PEaIU3alMi OCHOBHBIX HalpaBICHUN
BOCIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hOpMUPOBAHHOCTH T'PAKIAHCKON MO3UIMU OOYYAIOIIETrOoCs] KaK aKTHBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIICUEIIOBEUECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTHb BECTH COBMECTHYIO NESITEIBHOCTH B MHTEPECAX I'PAXKIAHCKOIO
oOIIecTBa, y4yacTBOBaTh B  CaMOYIpaBJIE€HUU B  00pa3oBaTeNbHON
OpraHu3alluy;

e YMEHHE B3aUMOJICMCTBOBATH C COLUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOM M BOJIOHTEPCKOU JIESITETbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLICHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYyYHOTO TBOPYECTBA,
mpHUCyIIEro (GU3NIecKoil HayKe.

TPYAOBOI'0 BOCIIMTAHHUSA:

e HHTEpPEC K pa3NuyHbIM chepaM mpodeccHOHATHLHOU IEATETHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyayiei mpodeccuu U peann3oBbIBATH COOCTBEHHBIE KU3HEHHBIE
TJIaHBI;



TOTOBHOCTB M CIIOCOOHOCTh K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(bU3HKHM HA TIPOTSKECHUH BCCH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(hOpPMHPOBAHHOCTh HKOJIOTHYECKON KYJIbTYphl, OCO3HAHUE TJIOOAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JECHUCTBUM B OKPYXKAIOUIEW Cpele Ha
OCHOBE 3HAHUS IeJIeH YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEeHHE OIbITa JAESITEJIBHOCTH HKOJIOTMYECKON HaAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 0 (PU3MKe.

IHEHHOCTU HAYYHOI'O MMO3HAHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHUE IIEHHOCTM HAYYHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (U3NKH OCYIIECTBIISITH TMPOEKTHYIO M HUCCIEJOBATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE 1eiiCTBHS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OpPMYyIUpOBaTH W aKTyaJU3UpOBaTh  MpodIiieMy,
paccMmaTpuBath €€ BCECTOPOHHE;

OTIPENENATh TETU JEATeTLHOCTH, 3a/laBaTh IapaMeTPbhl M KPUTEPUH WX
JOCTHIKEHUS,

BBISIBIIATH ~ 3aKOHOMEPHOCTH U TMPOTUBOPEUMsT B  paccMaTpPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pazpabarbiBaTh IJIaH pelIeHUus] TPoOJeMbl ¢ YYETOM aHalnu3a UMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIIBHOCTh, OIIEHUBATh COOTBETCTBHUE
pe3yIbTaTOB IIEJISIM, OIEHUBATh PUCKU MOCIIEICTBHI J1€ITEIbHOCTH;
KOOPJIIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHUAX PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHNE TIPU PEIICHNN KU3HCHHBIX MPOOJICM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJCTh HAYYHOH TEPMHUHOJIOTUEH, KITFOYEBBIMH TOHSITHSMH W METOIaMHU
bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMH Y4€OHO-UCCIICIOBATEIBLCKON M IPOCKTHON IESITCIIBHOCTH
B 00JacTu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MOWCKY METOJIOB peIIeHUs 3a1ad (PU3NYECKOro COMepKaHUs, MPUMEHEHHUIO
Pa3JIMYHBIX METOIOB MO3HAHHS;

BJIAJCTh BHJAMH JCSITCIBHOCTH II0 IIOJIYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpPETAINH, TPeoOPa30BaAHUIO0 U MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX



CUTyallusiX, B TOM YHCJI€ TPU CO3JaHUHM Y4YEOHBIX MPOEKTOB B 00JacTu
buzukwy;

BBISIBIIATh [IPUYMHHO-CIICAICTBEHHBIE CBA3M U aKTyaJH3UpOBaTh 3ajady,
BBIIBUTATh  TUIOTE3Yy €€  pelieHus, HaxOAWTb apryMEHTBHl s
JI0Ka3aTeIbCTBA CBOMX YTBEpXKACHUH, 3aJaBaTh MapaMeTpbl U KPUTEPHUU
peleHus;

aHAJIM3UpPOBAaTh TMOJYYCHHBIE B XOJI€ pEUICHHsS 3aJaydl pe3yNbTaThl,
KPUTUYECKH OICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B
HOBBIX yCJIOBHUSIX;

CTaBUTh M (POpPMYIHpPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMeTh TEPEHOCUTh 3HAHHWS 1O (HU3UKE B MPAKTUYECKYI0 00JacTb
KU3HEICSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora c nndopmanueii:

BJIA/IE€Th HABBIKAMU MOJIY4YEHHUs] MH(POpMaluu (PU3NUECKOIO COAECpPKAHUS U3
MCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTH MOUCK, aHAU3,
CUCTEMATU3ALMI0 U HMHTEPIpEeTannio WHGOpPMAIMU pa3IudyHbIX BHUIOB U
(dbopM npeacTaBIEHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpPEACTBA HMH(DOPMAUMOHHBIX W  KOMMYHHMKAIMOHHBIX
TEXHOJOTHA B  PEHICHUH  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX H
OpraHU3allMOHHBIX 3aJady C COONIOIGHHEM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepexeHusi, NpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

cO37aBaTh TEKCThl (PU3UYECKOTO COAEpPKAaHUS B PANIMUHBIX (opmaTax c
y4€TOM Ha3HayeHuss HMHPOpMAlMK W 1EJIeBOM ayJuTOpUH, BbIOHUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHUKATHBHBIEC YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBJIATh OOIIEHWE Ha YpoKax (U3UKM ¥ BO BHEYPOUHOU
JeSITEIIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(IMKTHBIX CHUTyallMd ®  CMSATYaTh
KOH(DJIUKTHI;

pa3BEPHYTO W JIOTMYHO M3J1araTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHMUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWNBUIYaTbHON
paboThI;

BBIOMpPATh TEMATUKy U METOAbl COBMECTHBIX JEHCTBHI C Y4ETOM OOIIHUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJ0TO YieHa KOJUIEKTHBRA,;



IIPUHAMATh LEJIM  COBMECTHOW  JECATEIBbHOCTH, OpraHU30BBIBATH U
KOOPJIUHUPOBATH JEUCTBUS IO €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUM,
pacnpeienarh pojid ¢ Y4ETOM MHEHUI Y4aCTHUKOB, 00CYKIaTh Pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIAJAa W KaXJOr0 YYaCTHHKAa KOMAaHJbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHUBATh HAEH C TO3WLHAM HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETUYECKOE TOBEACHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble IleﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOSITEJIbHO OCYLIECTBIIATH MO3HABATENIbHYIO JEATEIBbHOCTh B 00JacTU
(GU3MKM ¥ aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENbHO COCTaBJIATH IUIAH PEIICHHS] PACYETHBIX M KAue€CTBEHHBIX
3a/a4, MJIaH BBIIOJHEHHUS MPAKTHYECKOHM paboThl ¢ Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI];
Jenatb OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBIEHUIO 3PYIULHMH B 00JaCTH
(GU3MKK, TOCTOSHHO TMOBBIIATh CBOW 0Opa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTUBBI B JICATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJICTh ~ HABBIKAMHU  TIO3HABaTENbHOW  peduiekcur Kak  OCO3HAaHUS
COBEPIIAEMBIX JICMCTBUM U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHU;

WCITIOJIB30BaTh MPHUEMBI PedIICKCUH JIJISl OIICHKU CUTYAaIlNH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHMBATh PUCKA M CBOCBPEMEHHO MPUHUMATH PELICHUS MO X
CHIDKCHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTBl APYTUX IIPU aHAIU3E PE3yJIbTATOB
JIEeATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHUBBI W aAPryMEHTHl JPYTHX IMPHU aAHAIU3E pPE3yJIbTATOB
JIEATEIILHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.



B mpomecce AOCTIKEHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI TPOTPAMMBI 10
buszuke s ypoBHS cpeAHero oOmiero 0o0pa3oBaHUS Y  OOydYarommxcs

COBEPILIEHCTBYETCS HMOIIMOHATIbHBIN UHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWS, BKJIFOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE

HYMOLIMOHAIBHOE COCTOSIHWE, BUACTHh HAIPABJICHUS Pa3BUTUS COOCTBEHHOMU
IMOILIMOHAIBHOI cepbl, OBITh YBEPEHHBIM B ce0e€;

e CaMOpEryJIMpOBaHMs, BKIIOYAIOLUIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATb
OTBETCTBEHHOCTh 3@ CBOE IIOBEJEHHE, CIIOCOOHOCTh aJanTHpPOBAThCS K
HYMOLIMOHAIBHBIM HM3MEHEHHUSIM M TPOSIBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;;

e BHYTpPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHKCHUIO LIETH U
yCIexXy, ONTUMHU3M, HWHULMATUBHOCTb, YMEHHUE JE€HCTBOBATh, HUCXOIs W3
CBOMX BO3MOKHOCTEH;

e OMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOILMOHAIEHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €T0 MPH OCYIIECTBICHWU OOIICHHS, CHOCOOHOCTH K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

e COLMANBHBIX  HABBIKOB,  BKJIOYAIOUIMX  CIIOCOOHOCTh  BBICTPauBaTh
OTHOILIEHUS C JAPYTUMHU JIOAbMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
paszpemarb KOHMIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K konity o0yuenus B 10 knacce npeIMEeTHbIC PE3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e TMOHMMATh POJb  (PU3UKK B  DKOHOMHUYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMAIBLHON M ITUYECKON cdepax MesTeTbHOCTH YeJIOBEKa,
poiib U MecTO (PU3MKU B COBPEMEHHOW HAy4yHOW KapTUHE MHUpa, 3HAYCHUE
OMMUCaTEIbLHON, CUCTEMATU3UPYIOIIEH, OOBICHUTEIHHON U TPOTHOCTUYECKOM
byHKkuMid (pU3MYECKON TEOpUM — MEXaHUKH, MOJIEKYJISpHOW (U3UKH U
TEPMOJIMHAMHKH,  poJib  (pusmyeckodt  Teopuu B (OPMUPOBAHUU
MpPeICTaBICHUN 0 GU3NUECKON KapTUHE MUPA;

e pasnuyaTh YCJIOBHUS IPUMEHUMOCTH MOJENEH (PU3NYECKUX TEN U MPOLIECCOB
(siB7eHMIT): WHEpIMalbHAs CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENO,
MaTepHaibHas TOYKAa, PABHOYCKOPEHHOE IBMIKEHWE, CBOOOJHOE TajeHue,
abcomoTHO ympyras naedopmanus, abCOTIOTHO ympyroe W abCOIIOTHO
HEYIPYyroe€ CTOJIKHOBEHHMS, MOJIEM Ta3a, JKUAKOCTH U  TBEPAOTO
(KpUCTAINTMYECKOT0) Tea, UACANbHBIA ra3, TOYEUYHBIA 3apsl, OJAHOPOJIHOE
AIEKTPUYECKOE TMOJIE;

e pasznuyaTh YCJIOBHS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMATh BCEOOMMU xapakTep (yHIAMEHTAIbHBIX 3aKOHOB M
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHANMM3UPOBaTh M OOBSCHATHP MEXAHWYECKHE TPOIECChl ©  SBIICHUSA,
UCIIOJIb3Ys. OCHOBHBIE TMOJIOKEHUS M 3aKOHbI MEXAHUKH (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWXEHHS, (POpMyJibl KHUHEMAaTHUKA PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [‘amuiess O CKOPOCTH U TMEpPEMEICHUs,
3aKOHbl HpIOTOHA, MPUHIUMIT OTHOCUTENBHOCTH [ 'anuies, 3ak0H BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHCHUSI UMITYJIbCA U MEXAaHUYECKOU YHEPTUH, CBS3b
paboOThI CUJIBI C U3MEHEHHEM MEXaHUYECKON AHEPTHH, YCIOBUSI PAaBHOBECHS
TBEPJIOTO TeJa), MPU ITOM HCIOIB30BaTh MATEMaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHUS MNPUMEHUMOCTH (U3HUECKUX 3aKOHOB:
npeoOpa3oBanuii ["anmmesi, BTOpOTO M TPEThero 3aKOHOB HbIOTOHA, 3aKOHOB
COXPAHEHHS] HMIYJIbCA M MEXAaHUYECKOM JHEPrUH, 3aKOHA BCEMHUPHOTO
TATOTEHUS;

aHAIM3UPOBaTh U OOBSACHSATH TEIJIOBBIE MPOLIECCHI U SBJICHUS, WCIOJb3Ys
ocHoBHble ToNOkeHUsT MKT wu  3akoHbl MoJekyssipHOW (u3uku u
TEPMOJMHAMHUKUA  (CBS3b  JIABJCHUS WACAJIBHOTO Ta3a CoO CpeaHei
KMHETUYECKOW DSHEPTUEH TEIUIOBOTO JBHXKEHHUS M KOHIIEHTpALMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BELIECTBA CO CPEIHEW KUHETHUYECKOU
DHEPrUeU TEIUIOBOTO ABMXKEHHUSI €r0 YaCTHLl, CBSI3b JABJICHUS WJICATBHOIO
raza C KOHLEHTpalUMEed MOJIEKYJl M €ro TEMIIEpATypor, YypaBHEHUE
MenpneneeBa—Kianeiipona, mNepBbIA  3aKOH  TEPMOAWMHAMHUKH, 3aKOH
COXpPAaHEHMSI PHEPTUM B TEIUIOBBIX IIpolleccax), MPU ITOM HCIOJb30BAThH
MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IMPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAJTM3UPOBATh U OOBICHATH IEKTPUUECKUE SBJICHUS, UCTIOJIb3YsI OCHOBHBIC
MOJOKEHUSI M 3aKOHBl  JJIEKTPOAMHAMHUKUA  (3aKOH  COXpPaHCHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIMATBHOCTh
AIEKTPOCTATUYECKOTO MOJIsI, IPUHLMI CYNEPIIO3ULIUN IEKTPUUECKUX MOJIEH,
IpU ATOM YKa3biBas YCJIOBUS NPUMEHUMOCTH 3akoHa KylioHa, a Takxe
MPAKTUYECKN BaXKHBIE COOTHOIIEHHMS: 3aKOHbI OMa JUIsl ydacTKa LENd U I
3aMKHYTOM JJEKTpU4YecKou nenu, 3akoH JDxkoyms—Jlenna, mnpaBuia
Kupxroda, 3axonsr @apanest 715 2JIEKTPOIN3a);

OMMCHIBATh (DU3UYECKHE TIPOLIECCHl M SIBJIICHUS, WCIIOJb3Ys] BEIUYWHBI:
MEpEMELICHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIC TEJIAa U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHJIbI, TaBJIECHUE, TOTECHIIMAIbHAS SHEPTUsl, KWHETUYECKAsl SHEPTusl,
MEXaHW4YecKasi dHeprusi, pabora CUJIbI, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSDKECTH, CWia YOPYrOCTH, CUJla TPEHHUS, MOIIHOCTb, JHEPIuUs
B3aMMOJICUCTBUS Tesa ¢ 3emuiéii BOMM3U €€ MOBEPXHOCTH, SHEPTHS YIIPYTron
nedopmaliii Py KUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIiepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPCHHSIA DHEPrus HJACaIbHOTO
OJIHOATOMHOI'0 Ta3a, paboTa UACaIbHOTO ra3a, OTHOCUTEJbHAS BJIAXKHOCTH
Bo3ayxa, KIIJI ummeanbHOro TEmIOBOIO JBUTATENs; JJIEKTPUUYECKOE IIOJIE,
HaNpsHDKEHHOCTh  AJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTH IOJII TOYEYHOTO
3apsiia WM 3apsSOKEHHOrO 1Iapa B BAKYYME U B JIMDJIEKTPHUKE, MOTEHIMAT



AIEKTPOCTATUYECKOIO MOJS, PA3HOCTh MMOTEHIMAIOB, 3JEKTPOJABIKYLIAS
CWJIa, CUJIa TOKa, HANPSIKEHHWE, MOILMHOCTh TOKA, 3JIEKTpUYECKas EMKOCThb
IIJIOCKOTO KOHJIEHCAaTOopa, CONPOTHUBIICHUE  Yy4yacTKa Lenu c
MOCJIEA0BATENBHBIM U TNApaJUICIbHBIM COECIUHEHUEM PE3UCTOPOB, DHEPTHUS
AIEKTPUUYECKOTO TOJII KOHAEHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUsI (U3NUYECKUX SBICHHI: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JIBH)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpOyHOBCKO€ JBWXKeHUE, MudPy3usi, ucnapeHue, KUreHue U KOHJACHCAIIMs,
IUIABJICHUE W KPUCTAJUIM3AalMs,  HAIpaBICHHOCTh  TEIUIONEPENAYH,
ANEKTPU3aLUs TeJl, 3KBHIOTEHUUAJIBHOCTh IOBEPXHOCTH 3aPSyKEHHOTO
IIPOBOJIHUKA;

IPOBOJNUTH HCCIENOBAHUE 3aBHUCHUMOCTH OJHOW (PU3NYECKOW BEITUYHHBI OT
JIPYroM C UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUM, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaThb  pe3yjbTaTbl  IOJYYEHHOH  3aBUCHUMOCTH
(Gu3MYEeCKUX BEJIMYMH B BHAE TIpapuKOB € YYETOM aOCOJIFOTHBIX
NOTPENIHOCTEN U3MEPEHMM, I€JaTh BBIBOJIBI IO PE3YJIbTaTAM HCCIICOBAHUS;
IPOBOJUTHh KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEIUYMH, NpPU HTOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHHUs, OLCHUBAThb aOCONIOTHBIE U
OTHOCHUTEJBHBIE ITOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHOW TUIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIYYCHHBIE PE3YyJIbTaTbl M JENaTh BBIBOJ O CTAaTyCce MPEIJIOKEHHON
TUIOTE3B;

coOJro1aTh MpaBmiia 0€30MacHOr0 TpyJa MpU MPOBEACHUU WCCIETOBAHUN B
paMKax y4eOHOTO JKCIIEPUMEHTA, IIPAaKTUKyMa 17§ y4eOHO-
WCCIIEAOBATENIbCKOM W NPOEKTHOM JEATEIBHOCTH C  HCHOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacdy€THbIC 3aJaud C SBHO 3aJaHHOM MW HEIBHO 3aJaHHOM
(Gu3MYEeCKO MOJENbI0: HAa OCHOBAaHMM aHAM3a YCJIOBUA OOOCHOBBIBATH
BBIOOp (pU3MUeCcKOil MO/ieNr, OTBEYAtOLIEel TpeOOBaHUAM 33aa4H, TIPUMEHSITh
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NUECKUX TEOPUH IpU
UCITOJIb30BAHUM MAaTEMAaTHYECKMX METOJOB PEIICHMs 3a1ad, IPOBOIUTH
pacy€Thl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHAJTM3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOJTYUYEHHBIX PE3YJIbTATOB;
pelnaTh KaueCTBEeHHbIE 3aJ]a4M, TpeOYIOUMe MPUMEHEHUS 3HAHUM U3 pa3HBIX
pa3zenoB Kypca (pU3MKH, a TaK)Ke UHTErpallii 3HaHUI U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0  LHMKJA: BBICTPAWBaTh JIOTUYECKYIO  LIENOYKY
pAaCCyXIEHUI C ONOpPOM Ha H3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU U
dbuzndeckue sBICHUS,

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAHUA 11  OOBSICHEHUS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;



IPUBOJUTH MPUMEPHI BKIIAJa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

aHAJIN3UPOBaTh M OLIEHUBATh MOCIEACTBHs OBITOBOM M IPOU3BOICTBEHHON
NESATEIIbHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (U3NYECKUMHU IMPOLECCAMH, C
MO3UIMI IKOJOTUYECKOM 0e30MacHOCTH, MPEICTaBICHUM O parMOHaIbHOM
IPUPOAOIIOIB30BAHUN, A TAaKXKE PAa3yMHOM HCIIOJIb30BAHUH JIOCTHUKEHUN
HAyKHU U TEXHOJIOTHH Il TadbHEUIIEro pa3BUTHS YEJI0BEUECKOTO OOIIECTBA;
OPUMEHATh pa3jM4yHble CIOCOOBI PadOTHl ¢ HMHPOpManUell (U3NYECKOTO
COJEpKaHUS C  HMCIOJb30BAaHUEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHM, TMPH 3TOM HCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJISl IOUCKA, IEpepabOTKU U MPEIbsIBICHUA Y4eOHOM U HAy4HO-
HOMyJSIpHOM  MH(pOpMalKMK, CTPYKTYPUPOBAaHUS M UHTEPIPETALUU
uHbOpMaIlMY, TMOJYYEHHONM W3 pa3iMyHbIX MCTOYHUKOB, KPUTHUECKU
aHAIM3UPOBaTh MOJYyYaeMyl0 MH(QOpPMALIMIO U OLEHUBATH €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAJIM3a MCTOYHHKA
uHdopMaIuy;

IPOSIBIISTH OpraHU3alOHHBIC " IIO3HABATEIIbHBIC yMEHUS
CaMOCTOSITENILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MPOLIECCE BBINOJIHEHUS
IIPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PadOT;

paboTatb B TpYyIIE C MCHOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYIIIbI, PAIMOHATIBHO PACHPEENSITh AEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsAX, AJEKBAaTHO OLICHWBAThb BKJIAJ KaXIOTO W3
YYaCTHUKOB T'PYMIIbI B pELIEHUE pacCMATPUBAEMON TPOOIIEMBI;

IPOSIBJISITh MOTUBALIMIO K Oynymied mpoecCHOHAIbHON NEATEbHOCTH T10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K konity oOyuenus B 11 knacce npeIMEeTHbIE PE3yIbTaThl HA YIIyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMATbHON
U OTUYECKON cdepax IesTeIbHOCTH YENOBEKa, poJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYyYHOM KAapTHHE MHPA, POJIb ACTPOHOMHH B IPAKTHYECKON
NEeSATEIbHOCTH YeJIOBeKa M JalbHEHMIIeM Hay4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUYEHUE OIHUCATEIbHOM, CHUCTEMATHU3UPYIOIIeH, OOBSCHUTEILHON U
MPOTHOCTHYECKOW (YHKIMA (DU3UIECKON TEOpHH — DICKTPOAMHAMHUKH,
CHELMAbHOM TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM (PU3UKHU, POJb
dbuznyeckoid Teopuu B (POPMHUPOBAHUHU MPEACTABICHUNM O (HUINUECKOU
KapTUHE MHUpa, MeCTO (U3MYECKOW KApTUHBI MHpa B OOWEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHUI O IPUPOJE;

pa3iauyaTh YCIOBUS MPUMEHUMOCTH MOJeNeH (PU3NYECKUX Tl U MPOIECCOB
(s1BJI€HUIT): OJHOPOJHOE SJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE II0JIS,
rapMOHUYECKHE KOJIEOAHUs, MATEeMATHUYECKUN MAasATHUK, HACAIbHBIN
NPY>KUHHBIA MasgTHUK, TAPMOHUYECKHE BOJIHBI, HIE€ANbHBIN KOJIeOaTeNbHbIN



KOHTYp, TOHKas JHMH3a, MOJEJEHd aroma, aTOMHOIO fA/ipa M KBAHTOBOM
MOJIEJIN CBETA;

paznuyath yciaoBusl (TpaHUIbI, OOJACTH) MNPUMEHMMOCTH (HHU3UYECKUX
3aKOHOB, TIOHMMaTh BCEOOIM XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSCHATH JJICKTPOMATHUTHBIC MPOILECCHl W SIBICHHUS,
UCIIOJB3Yd OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI DJIGKTPOJUHAMUKH U
CIIEHHAIBHOU TEOpUU OTHOCUTEIBHOCTH (3aKoH COXpaHEHUS
AIEKTPUYECKOro  3apsnaa, cwia Awmmepa, cuna JlopeHma, 3akoH
AIEKTPOMArHUTHOM MHIYKIMH, OpaBuio JleHia, cBsazp J/{C caMouHIyKInmn
B 3JIEMEHTE AJIEKTPUYECKOW LEMH CO CKOPOCThIO M3MEHEHMS CHUJIbl TOKA,
MOCTYJIAThI CIIEIUATBHON TEOPUHM OTHOCUTEIHOCTU DUHIITEHHA);
aHAIM3UPOBAaTh U OOBSICHATH KBAHTOBBIC IMPOILIECCHl U SIBIICHUS, UCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOM (u3uKHU (ypaBHEHUE DUHINTEIHA 7151 poTorddexTa,
NEepBBIA W BTOPOM  moOCTynarsl bopa, TNpHUHOMI ~ COOTHOLICHMS
HeonpenenénHocrel ['eif3eHOepra, 3akOHbl COXpaHEHUs 3apsSAOBOrO U
MacCOBOT'0 YUCEJl U PHEPTUH B SACPHBIX PEAKUUAX, 3aKOH PAJUOAKTUBHOIO
pacmana);

ONMKCHIBATh (DU3UYECKUE TPOIECChl U SBJICHUSA, HCIOJb3YSd BEIUYUHBI:
HaNpPsHKEHHOCTh  DJIEKTPUYECKOTO TMOJIsl, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MoJsi, Pa3sHOCTh TOTEHIMAJIOB, DJICKTPOJABWXKYILAs CHJIA, HWHIYKIIMS
MarHuTHOTO TIOJSl, MAarHUTHBIM TOTOK, cujia AMIiepa, HHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKIWHW, DSHEPrus MAarHUTHOTO IO
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUN UMITYJILC, TIOJTHASL SHEPTUS, DHEPTUS
MOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHUS U UMITYJILC (POTOHA, MAaCCOBOE YHUCIIO U
3apsia siApa, SHEPTUs CBSI3U SJIpa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS buznueckux SBJICHUU:
AJIEKTPOMArHUTHAS WHIYKIMS, CaMOWHAYKIIMS, pE30HaHC, WHTephepeHITUs
BOJH, Judpakius, JAWCHepcusi, IMOJHOE BHYTPEHHEE OTpakeHue,
dbotoanekTpudeckuii 3pdekt (hororddexr), anbda- u GeTa-pacnaasl saep,
raMmma-u3iaydeHue sjiep, pu3ndeckue MpUHIUIBI CIIEKTPATbHOTO aHallu3a U
paboTHI J1a3epa;

ONpENENATh HAINpaBICHUE HWHIYKIIMM MArHUTHOTO TOJSl MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300pAKEHHE, CO3/1aBAEMOE TIJIOCKUM 3€PKajioM, TOHKOM JIMH30M, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE TMOHATHUS, TEOPUU U
3aKOHBI ISl aHAJIKM3a U 00bsICHEHUs (PU3NYECKUX MPOLIECCOB, TPOUCXOSAITUX
B 3BE371aX, B 3BE3HBIX CHUCTEMAaxX, B MEXKIaJaKTUUYECKOM CpEle; NBUKECHUS
HeOECHBIX TEJ, PBOIIONMY 3BE3 U BeelleHHoii;

MPOBOJUTh  HWCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEJIMYHMH C
UCIIOJb30BAaHUEM MPSIMBIX M3MEPEHUH, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY,  (DUKCHUpOBaTh  pE3yibTaThl  MOJYYEHHOW  3aBUCHUMOCTHU



¢uznyeckux BENMYMH B BHUAE TpapuKkoB C y4€TOM aOCOJIOTHBIX
NOTPENIHOCTEN U3MEPEHHI, IENaTh BBIBObI 10 PE3YJIbTATaM UCCIEAOBAHUS;
MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH, TPU ITOM
BBIOMpPATh ONTUMAJIBHBIA METOJ] U3MEPEHHs, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE OTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITBI MO IMPOBEPKE NPEMIOKEHHONW TMIOTE3bl: IUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJYYEHHBIE PE3YyJbTAaThl M JE€JIaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TUIIOTESBI;

ONKCHIBATH METOBI MOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOJiroaTh MpaBmiia 0€30MaCHOr0 TpyJa MPU MPOBEACHUU HCCIETOBAHUIN B
pamKax yueOHOTO JKCIIEPUMEHTA, PaKTUKyMa U y4eOHO-
UCCIIEOBATENIbCKOM W NPOEKTHOM JEATEIIBHOCTH C HCHOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOPAaTOPHOTO 000PYIOBaHMS;

pemars pacy€THbIE 3aJayd C SIBHO 33JaHHOM M HESABHO 3aJaHHOU
(Gu3MYecCKO MOJENbI0: Ha OCHOBAaHMM AaHalIW3a YCIOBHUS BBIOMpATh
¢uznyeckue MoOJENH, OTBEYAIolUMe TPeOOBaHUSAM 3aJaud, NIPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3UUECKUX TEOPUN MpU
UCIIOJIb30BAaHUM MAaTEMAaTHYECKHX METOJOB PEIICHMs 33Jad, IPOBOIUTH
pacy€Thl HA OCHOBAaHUM MUMEIOUINXCS JaHHBIX, AaHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATH METOJIbI PEIIEHUS C YYETOM MOJTYYEHHBIX PE3YNIbTATOB;
pelaTh Ka4ueCTBEHHbIE 3a/1auM, TPEOYIoIUe MPUMEHEHHsI 3HAHUN U3 Pa3HbIX
pa3zenoB Kypca pU3UKHY, a TaK)Ke MHTErpallii 3HaHUN U3 JPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJA: BBICTpPAWBaTh JIOTHYECKYIO  LIETIOYKY
pacCyXJeHUd ¢ OMOpOM Ha H3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIIONIb30BaTh  TEOPETHUECKHE 3HAHMUS Uil  OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MPUBOJUTH MMPUMEPHI BKJIaa POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B 00BICHEHUE NPOLECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHaAJIM3UPOBaTh M OLEHUBATH MOCIEACTBHS OBITOBOM M MPOM3BOJCTBEHHOU
NEeSATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW ¢ (PU3MYECKMMHU MPOLECCaMH, C
MO3UIIMN DKOJIOTHYECKONW O€30MacCHOCTU, MPEACTABICHUNA O paIlMOHATBLHOM
IPUPOAOIIOIb30BAHUN, A TAaKK€ Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUN
HAYKHU U TEXHOJIOTHH s adbHEHUIIEro pa3BUTHS YEJI0BEUECKOTO O0IIECTBA;
NPUMEHATh pa3iudHble CrocoObl padoThl ¢ HH(OpManuend (GuUznYecKoro
COJlep)KaHUsl €  HCIOJb30BAHUEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX
TE€XHOJIOTUI, MPU HSTOM MCHOJIB30BATh COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTHH JJIsl TIOUCKA, epepabOTKU U MPEIbsIBICHNUS Y4eOHON U HAy4HO-
HNOMmyJsipHOM  WMH(pOpMAaLUK,  CTPYKTYPUPOBAaHUS UM WHTEPIpETAlUU
uHhopMaIMU, TMOJYYEHHOH U3 PA3JIUYHBIX HCTOYHHKOB, KPUTHYECKU



aHAJIM3UPOBATh MOJIyYaeMyl0 HH(POPMALIMIO U OLIEHUBATH €€ TOCTOBEPHOCTH
KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK U Ha OCHOBE aHaJIM3a MCTOYHHUKA
uHpopMarmy;

IPOSIBIISITD OpTraHU3aI[IOHHbIE u MIO3HABATEJbHbIC yMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHHsI HOBBIX 3HAHUN B MPOIIECCE BBIMOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATEIbCKUX PaldoT;

paboTaTh B Tpymme ¢ HCHOJHEHUEM pAa3INYHBIX COLHUAJIbHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYIIIbI, PAIIMOHAIEHO PacClpeiesITh NesTeIbHOCTh B
HECTaHAAPTHBIX CUTYyallUsAX, aJeKBAaTHO OICHMBATh BKJIAJ KaXJIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

NPOSIBIISITh MOTHBAIIMIO K Oyayied mpodeccruoHalbHON JeATEIBHOCTH MO
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | HamveHoBAHIMe Koan4yecTBO 4acoB JJIeKTPOHHbIE
(undposbie)
n/ | PpasiesioB U TeM Bcer | Konrpoubn | IIpaxkruyec
o0pa3oBaTe/ibHbIE
n NPOrpamMMsl 0 ble padoThI KHe padoThl
pecypcsl
Pasnen 1. HAYUYHBIM METO/ ITO3HAHUS IIPUPO/IBI
Havausii MeTo bubmuoreka [JOK
11 I A 6 https://m.edsoo.ru/f16b
MTO3HAHUS TIPUPO/IBI 6847
Wroro no pazueny 6
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemartuka 10 1 https://m.edsoo.ru/f16b
68d7
bubmuorexa [JOK
2.2 JuHamuka 10 https://m.edsoo.ru/f16b
68d7
bubmuorexa [JOK
2.3 Craruka TBEpAOTO TEna 5 1 https://m.edsoo.ru/f16b
68d7
3aKOHBI COXpaHCHHS B bubmorexa LIOK
2.4 P 10 1 https://m.edsoo.ru/f16b
MEXaHHUKE 6847
Hroro no paszneny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA

OcHOBBI bu6mmoreka [IOK
3.1 MOJIEKYJISIPHOKHHETHYE 15 1 https://m.edsoo.ru/f16b
CKOW TeOpHUH 68d7
Tepmoaunamuka.Temnao bubmorexa [IOK
3.2 P ' 20 1 https://m.edsoo.ru/f16b
BBI€ MAITMHBI
68d7
ArperaTtHble COCTOSIHUS bubnuoreka [IOK
3.3 BemectBa. Da3oBrie 14 1 https://m.edsoo.ru/f16b
MEePEXObI 68d7
Hroro o pasneny 49

Paszpnen 4. JIEKTPOANHAMUKA

bu6mmorexa [IOK
4.1 DNEKTPUUECKOE 110JIE 24 1 https://m.edsoo.ru/f16b
68d7
TocTosHHLL bu6mmoreka [IOK
4.2 24 1 https://m.edsoo.ru/f16b

AJIEKTPUYECKUIN TOK

68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Toxu B paznu4HbIX

4.3

cpenax

bu6mmoreka [IOK
https://m.edsoo.ru/f16b
68d7

Uroro no pazgeny

54

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

R — bubmuoreka [JOK
5.1 16 16 https://m.edsoo.ru/f16b
MPAKTUKYM 6847
Wroro no pazueny 16
bubmuoreka [JOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b
68d7
OBILIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME



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

11 KIIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaunmenoBanue
(undposbie)
n/ | pa3jgeiioB H TeM Bcer | KoHTpoJabH ITpakTHyeck
oOpa3oBaTe/ibHbIE
n NpOrpaMMel 0 bie padoThI ue padoThl
pecypchbl
Pazpen 1. JIEKTPOANHAMUKA
bubnunorexa LIOK
1.1 MarauTHoe moJje 14 https://m.eds00.ru/39859
efl
DJIEKTpOMarHuTHa bubmorexa [IOK
1.2 P 13 1 https://m.edso00.ru/39859
ST MHTYKITHSI o1
Htoro no pazneny 27

Paznen 2. KOJIEBAHUSA U BOJIHbBI

Mexanuueckue bubmorexa HOK
2.1 10 https://m.eds00.ru/39859
KoJieOaHus
efl
DIJIEKTPOMAarHuTH bubmmorexa LOK
2.2 P 15 https://m.eds00.ru/39859
bI€ KOJIeOaHus
efl
MexaHn4ecKue u bubnunoreka LIOK
2.3 3JICKTPOMAarHUTHBI 10 1 https://m.eds00.ru/39859
€ BOJIHBI efl
bubnmorexa LIOK
2.4 OnTuka 25 1 https://m.eds00.ru/39859
efl
Hroro mo pazueny 60
Pa3zaen 3. OCHOBBI CIIEIIUAJTBHOM TEOPUU OTHOCUTEJBHOCTH
bu6nmorexa LIOK
3.1 OcnoBel CTO 5 1 https://m.eds00.ru/39859
efl
Hroro no pazgeny 5
Paznen 4. KBAHTOBASI ®U3UKA
KopnyckynsipHo- bu6muoreka [JOK
4.1 BOJIHOBOU 15 https://m.eds00.ru/39859
JIyaln3M efl
but6mmorekxa [IOK
4.2 ®du3nka aToma 5 https://m.edso0.ru/39859
efl
®du3nka aTOMHOTO
- bubmuoreka [IOK
4.3 P 5 https://m.eds00.ru/39859
3JIEMEHTaPHBIX

HacCTul

efl



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro mo pazneny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
DJIEeMEHTBI bubmuorexa [JOK
5.1 aCTPOHOMMUH U 12 https://m.eds00.ru/39859
acTpou3uku efl
Hroro no pazgeny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
DrsHICCKuil bubnunorexa LIOK
6.1 16 16 https://m.eds00.ru/39859
NPaKTUKYM
efl
Hroro mo pazneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTtuzanus
1 0000mIeHHE
MIPEIMETHOTO
COJICpKaHUs U
OlLLITA bubmmoreka [JOK
7.1 15 https://m.eds00.ru/39859
NeSITeIIbHOCTH, of1
pUOOpPETEHHOTO T
PU U3yYCHHUH
Kypca pusuxu 10
— 11 kiaccoB
Hroro no pazgeny 15
bubmmoteka IIOK
PesepsHOoe Bpems 10 https://m.eds00.ru/39859
efl
OBIIEE
KOJIMYECTBO
170 4 16
YACOBIIO
[MTPOI'PAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IHOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Ne KounuectBo yacos JJIeKTPOHHBIE
T Kounrpoanr = Ilpakrnue Aata uupposbie
eMa ypoka Bcee nusyve
n/ o HbIe cKHe o 00pa3oBaTe/bHBI
1 padoTbl padoThbI e pecypchl
Dusitka - bubnuorexa [JOK
1 ynnaventambuaz 1 https://m.edsoo.ru/1b
HayKa O IPUPOjIe cef346
Hayunsiit meTog
IIO3HAHUA 1 METOAbI BubmmoTexa HOK
2 | MecaeaoBand 1 https://m.edsoo.ru/3a
buzHIeCcKux 7fde29
SIBJICHUI
OKCHEpUMEHT U
TEOpus B MpoIiecce
[IO3HAHU IPUPOLBI. bubnuoreka [IOK
3 | Ha6mozeHue u 1 https://m.eds00.ru/34
9KCIIEPUMEHT B 49931
busuke
Crioco0b1 n3MepeHHs BuGmorexa OK
4 | usmieckux 1 https://m.edsoo.ru/ca
BEJIUYNH 2def03
AOconoTHas U
OTHOCUTCIIbHasA
MOTPEIIHOCTH bubnnorexa [JOK
5 | usMepeHuit 1 https://m.edsoo.ru/7f
usrgeckux 18fda3
BEJIUYNH
MozenupoBaHue B
¢duzuke. Ponb u
MeCTO (PU3HKHU B
dbopMupoBaHUU
COBPEMEHHOM bubnuotexa [JOK
6 | Hayunoii kapTuHSBI 1 https://m.edsoo.ru/ea
Mupa, B bbded1
MPAKTUYECKOU
JCSITeTbHOCTH
oI
7 Mexaaudeckoe 1 bubmuorexa [{OK
nBwxeHue. Cucrema https://m.edsoo.ru/e9



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

oTCUeTa.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO
nBuxenus. [Ipsmas
u oOpaTHas 3a1a4u
MEXaHUKU

a52f02

Panunyc-Bexktop
MaTepUaIbHOMN
TOYKH, €r0
IIPOEKLIMU HA OCU
KOOpJUHAT.
Tpaexropus.
[Iepememenue.
Cxkopoctb. Ux
MIPOEKIMU HA OCH
KOOpJAUHAT

bubnunoreka LIOK
https://m.edsoo.ru/30
al108a5

PaBHOMepHOE
MPSMOJIMHEITHOE
JIBUJKECHHUE.
I'padpuaeckoe
ONHUCaHue
PaBHOMEPHOTO
IIPSAMOJIMHEMHOTO
JIBIKECHUS

bubnunoreka LIOK
https://m.edsoo.ru/89
ba7190

10

Cnoxenue
MepEMEILECHUN U
ckopocrei. Pemenue
3a1a4y

bubmmoreka IIOK
https://m.edsoo.ru/76
1d18aa

11

HepaBHomMepHoOE
JBUKCHHUE.
MrHoBeHHast
CKOpOCTb.
Yckopenue.
[IpssmonuHeitHOe
JBUKEHHE C
MIOCTOSTHHBIM
YCKOPEHUEM

bu6nmorexa LIOK
https://m.edsoo.ru/a9
9549a7

12

['paduueckoe
OIMCaHue
IIPSAMOJIMHEMHOTO
JBUKEHHUS C
IIOCTOSTHHBIM
YCKOpEHUEM

bu6nunorexa LIOK
https://m.edsoo.ru/b7
560bbf



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf

CB00OOHOE ITaZICHUE.

Yckopenue

¢BOOOIHOTO

majeHus.

3aBHUCHUMOCTD Bubnuoreka HOK
13 | koopuunar, https://m.edsoo.ru/f7

CKOPOCTH, 38109c¢

YCKOPEHHS OT

BPEMEHU U UX

rpaduku

HApmxenne Tena, bu6nmoreka [IOK
14 | OpomenHoro nox https://m.edso0.ru/71

YIJIOM K TOPU3O0HTY cbb4fs

Kpusonnuelinoe

IIBIDKEHUE.

JBr>xeHue mno

OKPY>KHOCTH.

VYrnoBas v IUHEHHAs bubmuoreka [{OK
15 | ckopocts. Ilepuon u https://m.edso00.ru/33

4acToTa. 196fbe

LleHTpOCTpEMHUTEILH

0€ U MOJIHOE

YCKOpEHHE

KonTponbnas pabota Butmorexa IIOK
16 O TeMEC https://m.edso0.ru/12

"Kunemaruka" 42f32¢

[1epBbIif 3akoH

HrrotoHa.

NuepuunanbHbie

CHUCTEMEBI OTCUETA. Butmorexa IIOK
17 | lpuHIMT https://m.edsoo.ru/5a

OTHOCUTEIHLHOCTH 9edabd

Tamunes.

HewnnepunansHbie

CHCTEMBI OTCUETA

Cwnna.

PaBHoelicTByOIAs bubmorexa LIOK
18 | cuna. BTopoii 3aKoH https://m.edso0o.ru/14

HrroTona. Macca 1d3837

BSaI/IMO)IeI/IUCTBI/Ie Bu6mnorexa [OK
19 | Tex. Tperuit 3akon https://m.eds00.ru/57

HeroTouna

dba505



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505

[TpuHIMI
CYMEPIIO3HUITUH CHIL.

but6mmoreka [IOK

oo | Pemenne 3anay Ha https://m.edsoo.ru/bd

IIPUMEHEHUE f997fb

3akoHOB HproTOHA

3aKOH BCEMUPHOTO

TATOTCHHUA. bubnunorexa LIOK
21 OKBUBAJICHTHOCTh https://m.edsoo.ru/9a

rPaBUTALMOHHON U ba2b0a

WHEPTHOU MaccChl

Cuna TSDKeCTH U Bubanoreka LIOK
22 | yeKopeHe https://m.eds00.ru/22

CBOOOAHOTO MaJACHUS 75726

JIBH>KEeHHUE

HEOECHBIX TeN U UX

HCKYCCTBEHHBIX Bu6imoreka LIOK
o3 | cmyrHuKOB. IlepBast https://m.edsoo.ru/11

KOCMHYECKas abfaOa

CKOPOCTb. 3aKOHBI

Kemnepa

Cuna ynpyrocru. bubnunoreka LIOK
24 | 3axon I'yka. Bec https://m.edsoo.ru/0a

Tea e2cd84

Cuna tpeHus.

ITpupona u BUABI

CHUJI TPEHUS. bubnnorexa [JOK

JIB>xeHue B https://m.edsoo.ru/1f
25 | KuAKOCTH U rase ¢ 286499

JUETOM CHITHI https://m.edso0.ru/2c

COTIPOTHUBIICHUS b29678

cpenbl

[aBnenue.

I'mapocrarnyeckoe bubmmoreka [JOK
26 nasietue. Cria https://m.edsoo.ru/a2

Apxuvesa 8aarad

AOCOIOTHO TBEPI0E

lT_IeHO- bubnunorexa LIOK
. OCTYIIaTeIbHOE U Bu6mnorexa [OK

BpaIaTCJIbHOC
JABUIKCHUC TBCPAOTO
TCI1a

https://m.edsoo.ru/2b
95d57e



https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e

MOMEHT CHIIEI
OTHOCHUTEJIBHO OCH

but6mmoreka [IOK

28 BparnieHus. [lnedo https://m.eds00.ru/65

CUJIBI 3d3459

CrnoXeHHE CUII,

MPUJIOKEHHBIX K

TBEPAOMY TeIy.

LleHnTp TsKECTH bubnmoreka [JOK
29 1ena. Yenosus https://m.eds00.ru/9a

paBHOBECHS ar9ard

TBEPJIOTO TeJa.

Bunael paBHOoBeCcHs

bu6nmoreka [IOK
30 | pemenue sanau https://m.edsoo.ru/dc
1caac0

KontponsHas pabora

o teme "JluHamuka. bubnnorexa [JOK
31 | Craruka tBepOrO https://m.eds00.ru/9f

Teaa" 5a574c

Nmnynse

MaTepUATBHOMN

TOYKH, CHCTEMBI

MaTepUaTbHBIX

touek. LlenTp macc bubnuoreka [{OK
32 | cucremsl https://m.edsoo.ru/4b

MaTepUaTbHbIX b8294b

Touek. Teopema o

JIBUKCHUH [IEHTPA

Macc

Nmnynsc cuisl u

U3MEHEHHE

VIMIYIIRCa Tela. bubmmoreka [JOK
33  3aKOH coxpanenus https://m.eds00.ru/13

UMITYJIbCA. £0a221

PeaktuBHOE

JIBUKCHHE

MoMeHT uMIysbca

MaTepUATBHOMN

TOYKH. bubnunorexa LIOK
34 | TlpencraBneHue o https://m.edso00.ru/d6é

COXpaHCHUU
MOMCHTA UMITYJIbCa
B HCHTPAJIbHBIX

532eb9



https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9

IIOJIAX

35

Pentenue 3amau

bubnunoreka LIOK
https://m.edsoo.ru/f7
706d63

36

Pabotra cunl Ha
MaJioM U Ha
KOHEYHOM
MepeMEIICHUH.
I'padpuaeckoe
MIPE/ICTaBJICHHE
paboThI CUJIBI.
MoniHoCTh CHIIEI

bu6nmoreka [IOK
https://m.edso00.ru/91
3974c7

37

Kunernueckas
sHeprus. Teopema
00 U3MEHEHNH
KHHETHYECKOM
SHEPTUu
MaTepUaJIbHON
TOYKH

bubnunoreka LIOK
https://m.edsoo.ru/9a
5e2e74

38

IToreHnnmanpHbIC U
HCIIOTCHIIUAIbHBIC
CHUIEL.
IloTrenumanbHast
sHeprus. Bropas
KOCMHYECKas
CKOpPOCTH

bubnuoreka [{OK
https://m.edsoo.ru/55
4bafcc

39

Tperbs kocMuyecKas
ckopocTb. CBsI3b
paboThI
HEMOTEHIUATbHBIX
CHJI C U3MEHEHUEM
MEXaHUYECKOU
SHEPTUU CUCTEMBI
TeJ. 3aKOH
COXpaHEHUs
MEXaHUYECKOU
SHEPTrUu

bubmmoteka IIOK
https://m.edsoo.ru/f5
7b4e01

40

Ynpyrue u
HEeynpyrue
CTOJIKHOBEHMUSI.
YpaBHeHue
bepnymm s
UjeaJIbLHOU

bubnunorexa LIOK
https://m.edsoo.ru/f3
0f43b6



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6

SKHIKOCTH

KonTtponsHas pabora

1o TeMe "3aKOHBI but6mmoreka [IOK
41 | coxpamenus B https://m.edsoo.ru/47
MexaHuke" 4e7cda
PazButue
IIPEACTABICHUH O
NPUPOJIC TETUIOTHI.
OCHOBHBIE bu6nmoreka [IOK
42 | nonoxenus MKT. https://m.edso0.ru/b0
Huddysus. a4445f
BbpoyHnoBckoe
JIBUKCHHE
Ctpoenue
ra3zo0o0pasHbIX,
PRUEH 1 TBOPIIbIX bubmmoreka [JOK
43 | Ten. Xapakrep https://m.eds00.ru/c4
JBUKCHHS H 440262
B3aMMO/ICUCTBUS
YaCTHII BENIECTBA
Macca u pa3Mepsl
MOJIEKYJI (ATOMOB).
KonuuectBo bubmuoreka [IOK
44 | gemecrsa. https://m.edsoo.ru/c5
IMocrosHHAs b72ab7
ABoraapo
Temneparypa.
TemnoBoe bubnuoreka [{OK
45 paBHoBecue. Illkana https://m.eds00.ru/00
Llenscus 70d493
bubmmoreka IIOK
46 | pemenye sanau https://m.edsoo.ru/15
3labab
W neanpHblil ras. bubnuotexa [JOK
47 | T'az0BBIC 32KOHEI https://m.edsoo.ru/ld
eb2367
YpaBHeHue
MeHneneena- bubmuorexa [{OK
48 Knaneiipona. https://m.edsoo.ru/8d
Pewienue 3amau 12c328
49 AbcomoTHast bubnuotexa [JOK

TeMIeparypa. 3aKoH

https://m.edsoo.ru/14



https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f

JanpToHa

e02d1f

H3omponeccel B
UJ€aIbHOM rase ¢

bu6nmoreka [IOK
50 | MOCTOAHHBIM https://m.eds00.ru/68
KOJIMYECTBOM 878d51
BEIIeCTBA
I'paduueckoe
MPE/ICTABTIeHNC bubmuorexa [IOK
51 | M3OTPOLCECCOB: https://m.edsoo.ru/13
H30TepMa, U30X0pa, 44327b
n3zobapa
OCHOBHOE bubnnorexa [{OK
52 ypapuenne MKT https://m.edsoo.ru/c8
094721
bubnunoreka LIOK
53 | Pewmenue 3amau https://m.eds00.ru/10
265a05
CBs13b a0COIIOTHOM
TEMIIepPaTyphI
TEPMOIMHAMHYCCKOM
CHUCTEMBI CO CpeaHeEn
54 | KMHETHYECKOH https://m.edso0.ru/c3
SHEprueu 8af875
MOCTYTATEeIILHOTO
TEIIOBOTO
JIBUKCHUS €€ YaCTHII
0O00011eHnEe "
CUCTEMATH3ALUS bu6nmorexa LIOK
55 | 3Hanmit o Teme https://m.edso00.ru/09
"OcHoBel MKT" d12fd8
Kontponbnas padota Buborexa IIOK
56 | MO TeMe "OcHOBHI https://m.edso0.ru/13
MKT" adad59
TepmoanHamuuecka
s cCTeMa. 3aJjaHue
BHEIIIHUX YCJIOBUH
s TJI cucremsl.
but6mmorekxa [IOK
Buemnue u
57 I — https://m.edso0.ru/5f
8d38a3
napameTphl.
[Tapamerpsl T[]

CHCTEMBI KaK
CpE€AHUC 3HAYCHUA



https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
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BEJIUYMH,
OIIMCHIBAIOIMNX €€ Ha
MHUKPOCKOIMHUYECKOM
YpOBHE

Hynesoe nauano

TEPMOIMHAMUKH.

Camonpou3BoJIbHAS Bu6anoreka LIOK
5g | penaxcauus T/ https://m.eds00.ru/8e

CHCTEMBI K

€512f0

TEIIOBOMY

PaBHOBECHIO

Mopens uneaibHoro

rasa B

TEpPMOJTUHAMHKE. bubnunoreka LIOK
99 | Venoust https://m.eds00.ru/29

IIPUMEHUMOCTH 3TON 325001

MOJCITH

YpaBHeHue

?(/IHGHHGUJIGGBa- bubnunoreka LIOK
60 arenpona n https://m.edsoo.ru/ba

BBIPAKECHUE JUIS 1178d0

BHYTpEHHEH 3Hepruu

Bripaxkenue nis

BHYTPEHHEHN HEPrUun

OHOaTOMHOT'0 bubnmnoreka [JOK
g1 | HACAIBHOrO rasa. https://m.edsoo.ru/ac

KBasucratnueckue u 5cacl5

HECTaTHYECCKHE

MIPOIECCHI

DneMeHTapHas

pabota B

TEPMOIUHAMUKE. bubmoreka LIOK
62 BBI‘H/IC(J;eHHe paboThl https://m.edso00.ru/74

0 rpauKy 1d5738

npouecca Ha pV-

JTUarpamMmme

Temonepenada Kak

croco0 U3MEHEHUs BuGmmorexa LIOK
63 | BHYTPCHHCU Bé{epmﬂ https://m.edsoo.ru/3d

TJ1 cucremsl 0€3 734561

coBepILIeHHs paboThI
64 | KouBekiusi, bubmuorexa [{OK
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TETJIOTIPOBOIHOCTb, https://m.edsoo.ru/15
U3ITy4EHUE 7b54cd
KomnnuectBo

TCIIJIOTHI.

TenmoéMkocTh TEA.
VnenpHad u

bu6nmoreka [IOK

g5 | MoIApHad https://m.eds00.ru/7b

TEMIO0EMKOCTHU a67355

BElleCTBa. Y IeIbHAas

TEIIOTa CTOPaHUs

TOILTHBA

Pacuér konuyecTBa Bu6morexa LIOK
66 | TCMIOTEL HpH https://m.edsoo.ru/ld

TeIIonepeade b5adde

ITousitre 00

azuabaTHOM . bubnunoreka LIOK
g7 | mpouecce. IlepBbid https://m.edso0.ru/d8

3aKOH 098824

TEPMOIUHAMUKHU

KomnuectBo

TEIJIOTHI U paboTa

KaK Mephbl EI/I6JII/IOTCK3. HOK
68 | yusmenenus https://m.edsoo.ru/b0

BHYTPEHHEHN HEPrUun 47alcd

T/l cuctembl

Bropoii 3akoH

TEPMOIUHAMUKH JIJIST

PaBHOBECHBIX H

HEPABHOBECHBIX bubnnorexa [JOK
69 | mpoueccos. https://m.edso0.ru/c6

HeoGparumocts fa464

MPUPOIHBIX

MPOLIECCOB

HvaHHHHH bubmuorexa [{OK
70 | ACHCTBIIA TCIUIOBBIX https://m.edsoo.ru/2e

MalllnH. KHI[ 945513

MakcnmanbHoe bubmuorexa [{OK
71 | 3nadenne KIIJL. https://m.edsoo.ru/fe

Huxn Kapno 3857b9
79 | Pemente 3aau but6mmoreka [IOK

https://m.edsoo.ru/b3
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efal8b

DKOJOTHYECKHE

ACTICKTHI

UCIIOJIb30BaHUS

TEIJIOBBIX bubmuorexa [IOK
73 | npurareneii. https://m.eds00.ru/98

TemnoBoe 67aaa’

3arpsi3HEHUE

OKPY’KAIOIIIECH CPeIb

bubnunoreka LIOK
74 | pemenne sanau https://m.eds00.ru/c8
c70432

0O00011eHuEe 1

CHCTel\faTmauHH bubmmoreka [JOK
75 f;aHHH 1o Teme https://m.eds00.ru/28

€PMOJIMHAMMKA.

TermoBpie MamIMHBI" dozbat

KoHTposbHas padota

10 TEME bubnuorexa [JOK
76 "TepmoIMHAMHUKA. https://m.edsoo.ru/lb

TennoBele MamUHbL" 6e26¢5

[Tapoo6pa3zoBanue u

KOHJICHCAIIUS.

Hcnapenue u bubmmnoreka HOK
7T | kunenwe. Y nenpHast https://m.edsoo.ru/6f

TemnoTa 8e6777

napooOpa3zoBaHus

Haceimiennsie u

HEHACBHIIIICHHBIE

napel. KauecTBeHHast

3aBUCHUMOCTH

TUIOTHOCTH U

JTABJICHHS

HACBIIIEHHOTO Tapa

OT TEMIIEPATYPBI, UX bubmuorexa [JOK
8 https://m.eds00.ru/f5

HE3aBUCHUMOCTE OT
00BEMa
HACBIIIICHHOTO Tapa.
3aBUCUMOCTH
TEMIIEPATYPhI
KHUIIEHUS OT
JIaBJIEHUS B
JKHIKOCTH

c17d02
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79

Brnaxxnocts Bo3myxa.
AOcoiroTHas u

but6mmoreka [IOK
https://m.edso0.ru/30

OTHOCHUTEIbHASA
BJIAKHOCTH ebbb79
bubnunoreka LIOK
80 Peenue 3anay https://m.edsoo.ru/18
€95ff3
Tépnoe Teno.
Kpucrannnueckue u Bu6miorexa LIOK
81 ZMOP‘bHHe Tena. https://m.eds00.ru/20
HU30TPOIHUS a88a03
CBOMCTB KPHUCTAJLIOB
[ImaBnenue u
KpUCTa/LITH3ALHA. bubmmoreka [JOK
g2 | YAelbHas TelloTa https://m.edsoo.ru/6e
IIJIABJICHUA. e91e9f
CyO6numarus
Hedbopmaruu
TBEPJIOTO TENA.
Pacmme}éne 1 bubnunoreka LIOK
83 ;/)IKaTHe' I(J;BHR https://m.edsoo.ru/da
0aynb FUHTa. 1aab10
[Ipenen ynpyrux
nedopmaruit
Tenmosoe
pacumpeHue
JKUJIKOCTEN U
TBép,[[BIX TeJl. BI/I6HI/IOTeKa ]_[OK
84 Anrapmonnmsm https://m.edsoo.ru/7b
TEINIOBBIX aSedf2
KOIe0aHUil YacTHIL
BeElEeCTBA
TIpeobpasopanne bubmorexa LIOK
g5 | OHEPTHU B (PasoBBIX https://m.eds00.ru/97
nepexonaax a0672f
VpasHeHHe but6mmoreka [IOK
86 TeIIIOBOTO BataHca https://m.edsoo.ru/ab
1521fb
bu6nunorexa LIOK
87 Permenue 3aau https://m.edsoo.ru/8a
b7f40d
88 [ToBepxHOCTHOE bubmuoteka [IOK
HaTsHKCHHE. https://m.edsoo.ru/b4
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Kanunnspueie
siBJicHus. [laBiaeHne
O]l UCKPUBJICHHOM
MMOBEPXHOCTHIO
)uakoctu. @opmyna
Jlannaca

2f1f97

0O00011EeHE U
CUCTEMAaTH3ALNA
3HAaHUH 10 TEME

" bubnuorexa [IOK
gg | “Arperarhie https://m.eds00.ru/0b

COCTOSTHUS 50575¢

BeliecTBa. Pa3oBbie

nepexonl"

KontponsHas pabora

o TeMe

"ArperaTtHbie bubnnorexa [JOK
90 | cocrosmus https://m.edsoo.ru/7d

BeniecTBa. Pa3zoBbie c2a739

nepexomnl"

DJeKTpu3aIus Tel u

€€ MPOSIBIICHUSA.

DIIEKTPUUYECKUI

sapan. Jlea Bia bubaunorexa [JOK
91 | DVICKTpHICCRIX https://m.edsoo.ru/la

3apAL0B. ff445f

IIpoBOonHUKH,

TUDIICKTPUKA U

MOJTYTIPOBOTHUKH

DneMeHTapHbIN

JJIEKTPUYECKHUI

3apsi. 3aKoH bubmuoreka [IOK
92 COXpaHEHHUS https://m.edsoo.ru/f4

EKTPUYECKOTO 9afd24

3apsina

Bzaumoneiictere

3apsaoB. Toueuynsbie bubnuotexa [JOK
93 3apsabl. 3aKOH https://m.edsoo.ru/44

Kysona 5b7746

but6mmoreka [IOK
https://m.edsoo.ru/6b

94 87ec5a

Pemenue 3amau

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

nouse. Ero ngelictBue bubaunoreka [JOK
B Ha INEKTPUUICCKUE https://m.edso0.ru/05

3apsiIbl c6bfal

Hanpsxéanocts

AIEKTPUUYECKOTO

nosist. [IpoOHbIT

3apsia. JIluauum bubnunorexa LIOK
96 | HanpskéHHOCTH https://m.edso0.ru/3d

3JIEKTPUYECKOTO ac6957

nosist. OTHOPOIHOE

AIIEKTPUIECKOE TT0JIC

[ToTeHunanbHOCTH

AIIEKTPOCTATUICCKOT BuGmorexa LOK
g7 | ©mou. Pasmocts https://m.eds00.ru/80

MOTCHIINAIOB U 021447

HaTPsDKEHUE

ITorennmansHas

SHEprus 3apsiia B

3JIEKTPOCTATUHYECKOM bubnnorexa [JOK
98  nore. TTorennman https://m.edsoo.ru/af

AIEKTPOCTATUYECKOT 5fa389

0 oJIs

CBs3b

HaIPsKEHHOCTU

IIOJISI U Pa3HOCTH bubmuorteka [IOK
99 [MOTEHIMAIOB JIJIS https://m.edsoo.ru/df

SIIEKTPOCTATHIECKOT 7a6838

0 oA

ITpuHmn

CYTEePIO3UIINH bubnmnorexa [JOK
100 INEKTPUUECKUX https://m.edsoo.ru/0c

nonen feda6e

but6mmorekxa [IOK
101 | pemenne 3anau https://m.edsoo.ru/5a
582263

ITone Toueunoro

3apspaa. [lone bubnuotexa [JOK
102 | papromepro https://m.edsoo.ru/b2

3apsHKeHHOM cdepbl 97b5c3
103 lone paBHOMEpHO bubnuotexa [JOK

3apsDKEHHOTO TI0

https://m.edsoo.ru/f7
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00béMy mrapa. [Tome
paBHOMEPHO
3apsKEHHOU
OCCKOHEYHOM
IJIOCKOCTH

a665ee

[IpoBOoHUKY B
AJIEKTPOCTATHYECKOM

bubnunorexa LIOK

104 | qone. YVenosue https://m.eds00.ru/32
paBHOBECHSI 3apsI0B 405eab
JraneKkTpuky u
IIOJIYIIPOBOIHUKY B Bbubianoreka HOK
Home Oebab5
Konpencarop.

DIEKTPOEMKOCTh
KOHJIEHCATOpA. Bbu6mmoteka [JOK

106 | HpexrpoémrocTs https://m.edsoo.ru/84
IUIOCKOTO 5b4f73
KOH/JIEHCATOpa
llapamensnoe bubnunoreka LIOK

107 | COCAMHCHHC https://m.edsoo.ru/d1
KOHACHCATOPOB 1le8ce7?
ITocnenoBarenbHOE Bu6mnorexa [OK

108 | COCAMHCHHC https://m.edsoo.ru/le
KOHACHCATOPOB 092920
Onepras bubnuoreka [{OK

109 | 3ap7KCHHOTO https://m.eds00.ru/73
KOHJIEHCATOpa a34f18

bubmmoteka IIOK
https://m.edsoo.ru/5f

110 b2ach5
Perere 3amad https://m.edsoo.ru/27

434040
JIBukeHue
3apsKCHHOM but6mmorekxa [IOK

111 | HacTUIBL B https://m.edso0.ru/83
OIHOPOJHOM 41d6ac
AJIEKTPUIECKOM TI0JIe

112 Pemenue 3agaa

113 | O6o6EeH e U bubmunoreka [JOK
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CHCTEMAaTH3allHs
3HAHUM II0 TEME
"DneKkTpuuecKoe
mosne"

https://m.edsoo.ru/57
52603f

KontponsHas pabora

IO TeMe bu6nmoreka [IOK
114 | "3pekrpuueckoe https://m.edsoo.ru/ce

nose" fe90e9

Cuita TOKa.

ITocTOSAHHEBIN TOK.

Yenosus bubnunorexa LIOK
115 | CYLICCTBOBAHIA https://m.edso0.ru/23

IIOCTOAHHOI'O 3311b5

AIIEKTPUIECKOTO

TOKa

VICTOYHMKH TOKA. Bubnuoreka [LIOK
116 Harpsxenue 1 DJIC https://m.edsoo.ru/08

39a115

3axon Oma mis

y4acTKa Iemu. bubmmoreka [JOK
117 IeKTpUUECcKOe https://m.edsoo.ru/fl

COIPOTHBIICHUE 41251e

3aBUCUMOCTD

COTIPOTHBIICHUS

OIHOPOAHOTO bubnmorexa LIOK
118 | TPOBOAHHKA OT €ro https://m.eds00.ru/95

JUIMHBI U TUTOLIA N fcdf51

MOTIEPEYHOTO

CceuyeHus

VYaensHOC

COIIPOTHBIICHUE bubanorexa LIOK
119 BemecTsa. Pemmenue https://m.edsoo.ru/43

3a1au 78300

ITocaemoBarensHOE,

ffapailieibHOC, bubnmnoreka [JOK
120 | CMCIIaHHOC https://m.eds00.ru/23

COeTMHEHHE 6f7e07

MIPOBOJHHUKOB

Pacuér

PaA3BETBIEHHBIX bubmuoteka [IOK
121 https://m.edsoo.ru/17

AIIEKTPUIECKUX

uenen. [Ipasuna

94cf37
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Kupxroda

bubnunoreka LIOK

122 pomenme sa1ay https://m.edsoo.ru/38
81b469
Pabota
IIEKTPUYECKOTO bubnmnoreka HOK
123 | toka. 3akon Jlxoys https://m.edsoo.ru/a3
—Jlenna 605c5¢
bubnunorexa LIOK
124 pomene sa1ay https://m.eds00.ru/67
61bfOf
MoIIHOCTh
IIIEKTPUYECKOTO
Toka. TemnoBas bubnuoreka [{OK
125 MOIIHOCTS, https://m.edso0.ru/99
BEIZIC/IIEMas Ha 750a6f
pesucrope
bubnuoreka [{OK
126 Pewenue 3anau https://m.edsoo.ru/eb
72fc24
OAC n BHyTpennce bubnuorexa [JOK
127 | COMPOTHBICHHC https://m.eds00.ru/72
NUCTOYHHUKA TOKA d453af
3axoH VOMa AU . bubmuorexa [JOK
128 | Tto7HOH (3amKHyTOH) https://m.eds00.ru/22
AIEKTPUUYECKOM 11eTn 1f40fb
bu6nmorexa LIOK
129 Permenne 3a1a4 Er;gtlr))fss:/gm.edsoo.ru/35
80b679
MOIIHOCTb bubmuoreka [{OK
130 | yerounnka Toka https://m.edso0o.ru/a0
ae51d8
KopoTkoe bubmuorexa [{OK
131 | o mvprkasme https://m.edso0.ru/54
65632
Konpencarop B menu bubmiorexa OK
132 TOCTOSIHHOLIO TOKa https://m.eds00.ru/35
368f3e
but6mmorekxa [IOK
133 Pemenue 3anau ggps]:ci)/m.edsoo.ru/M
ce
but6mmoreka [IOK
134 | Pemenue 3aga4 mmo https://m.edsoo.ru/a7

teme "TlocTOSTHHBIN

340a29
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AIEKTPUYECKHUI TOK"

Pemenue 3amau mo

" . bu6muotexa [JOK
135 | TMC HOCTOMUIHHH" https://m.edsoo.ru/74
AIIEKTPUUYCCKHI TOK 4261b8
Pemei{ne Janat HOV bubnunoreka LIOK
136 | TeMe HOCTO’“UIHHH" https://m.edsoo.ru/eb
AIIEKTPUUYCCKHI TOK 544687
0O00011eHuEe 1
CHCTegaTﬂgauHH bubnunoreka LIOK
137 ?'HaHHH 1o Teme https://m.edsoo.ru/bf
TTocTosiHHBIN 472050
ANEKTPUUECKUH TOK"
KonrponbHas padora
10 TEME bubnuorexa [JOK
138 | "MMocrosuubii https://m.edso00.ru/18
SJIEKTPUYECKHUH TOK" 85ddfl
DJeKTpuuecKas
IPOBOIUMOCTb
Pa3TUYHBIX BEIIECTB. bubnunoreka LIOK
139 DIEKTPUIECKHIA TOK https://m.edsoo.ru/da
B MeTaJljax. 794295
CBepXIpoBOIMMOCTh
DIIEKTPUUECKHUI TOK
B pacTBOpax u
pacruiaBax bubnnorexa [JOK
140 AJIEKTPOJIUTOB. https://m.edsoo.ru/4b
Bakoubl Dapajes 423491
JUTSL DIIEKTPOJINA3A
DNeKTPHUUYECKHUiT TOK bubnmorexa [IOK
141 B razax. Tnasma https://m.edsoo0.ru/92
d92f76
DJIEKTPUICCKUN TOK
B BaKyyMe. bubmuorexa [JOK
142 BakyyMHbIe https://m.edsoo.ru/2
prOOPHI E+160
DNeKTPHUUYECKHUiT TOK bubmmoreka IIOK
143 B TOJTYHPOBOHHKAX https://m.edsoo.ru/ab
61c660
[TomynpoBOIHUKOBBI bubmoreka LIOK
144 e pHGOpHI https://m.edso0.ru/83

622200



https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200

145

Pusnueckui
MPAKTUKYM I10 TeMe
"NU3Mepenue cuibl
TOKa U HAMPSKEHUS
B I[ENTU TIOCTOSIHHOT'O
TOKa TPU TTOMOIIIH
AHAJIOTOBBIX U

U (POBBIX
U3MEPUTEIbHBIX
npuOopoB" Win
"3HaKOMCTBO C
udposoit
nmabopaTopuei 1mo
¢uszuke. [Ipumeps
U3MEPCHHUS
buzHIecKux
BEJIMYWH TIPU
MOMOIIIH
KOMITBIOTEPHBIX
NATYUKOB"

bubnmmoreka [IOK
https://m.edsoo.ru/56
43eab6

146

DdusznuecKkui
MPaKTUKYM I10 TEME
"N3yuenue
HEPaBHOMEPHOTO
JBUKEHUS C LIEIBIO
ONpeACIECHUs
MT'HOBEHHOM
ckopoctH"

bubnunoreka LIOK
https://m.edsoo.ru/f6
292f5f

147

Dduznueckuit
MPaKTUKYM I10 TEME
"Nzmepenune
YCKOPEHHUS TIPH
PSIMOJIMHEHOM
PaBHOYCKOPEHHOM
JIBHJKEHHUH 110
HaKJIOHHOM
IUIOCKOCTH" HJIN
"UccnemoBaHue
3aBUCUMOCTH TTyTH
OT BPEMEHH TpH
PaBHOYCKOPEHHOM
IBHKeHNH"

bubnunorexa LIOK
https://m.edsoo.ru/69
60b6ef

148

Duznueckuit
MPaKTUKYM T10 TEME
"U3mepenne

bu6nunorexa LIOK
https://m.edsoo.ru/d1
€a2402



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402

YCKOpEHUS
¢BOOOIHOTO
naacHua" win
"U3yueHue
JBUKCHHUS TeTa,
OpOIIEHHOTO
TOPU30HTAIILHO"

149

duznyeckuit
MPAKTUKYM 10 TEME
"U3yueHue
JIBHJKEHHS Tejia 110
OKPY>KHOCTH C
IMOCTOSTHHOM T10
MOAYJIIO CKOPOCTHIO"
nnu "UcciaenoBanue
3aBHUCUMOCTH
nepuoia oopanieHus
KOHHUYECKOI'O
MasATHHKA OT €ro
napameTpoB"”

bu6nmoreka [IOK
https://m.edsoo.ru/bc
53514

150

duznyeckuit
MPaKTUKYM I10 TEME
"U3mepenue
PaBHOJEHCTBYIOLIEH
CHUJIBI TIPU ABUKEHUHU
Opycka 1o
HaKJIOHHOM
IUIOCKOCTH" HJIN
"ITpoBepka
TUMNOTE3BI O
HE3aBUCUMOCTH
BPEMEHU JIBUKEHUS
Opycka 1o
HAKJIOHHOM
IJIOCKOCTH Ha
3aJJaHHOE
PacCTOSIHUE OT €ro
Macchr"

bubmmoteka IIOK
https://m.edsoo.ru/0b
34db84

151

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
3aBHUCUMOCTH CHJI

YIPYTOCTH,
BO3HMKAOIINX B

NpYyXHUHE U

but6mmorekxa [IOK
https://m.edsoo.ru/b5
5b8lal



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1

pE3UHOBOM 00pa3Iie,
oT ux aedopmaruun’
unu "U3yuenne
JBUKEHUS CUCTEMBI
TeJ, CBA3AHHBIX
HUTBIO,
IIEPEKUHYTOU uepe3
n€rkuii 610K"

152

dusnueckuit
MPAKTUKYM I10 TeMe
"U3mepenue

ko3 dunmenta
TPEHHUSI 110 BETMYNHE
YIJI0BOTO

ko3 durmenta
3aBUCHUMOCTH
Frp(N)" nnu
"HUccnenoBaHue
JBIKEHUS OpycKa 1o
HaKJIOHHOM
IJIOCKOCTH C
MIEPEMEHHBIM

ko3 urmenToM
TpeHus" Win
"N3yueHnune
JBUKEHHS Tpy3a Ha
BaJly ¢ TpeHuem"

bubnunoreka LIOK
https://m.edsoo.ru/b8
3b1607

153

dusnyeckui
MPaKTUKYM I10 TEME
"UccnenoBanue
YCJIOBUI paBHOBECHS
TBEPIIOTO TENA,
HMMEIOILIETO OCh
BparnieHus" win
"KoHcTpynpoBaHue
KPOHILTEWHOB U
pacyér cui
yIpyrocTu" win
"N3yuenne
YCTONYUBOCTH
TBEPJIOTO TENA,
MMEOILETO IUIONIA/1b
onops!"

bubnunorexa LIOK
https://m.edsoo.ru/4a
04f4f7

154

duznueckui
MPAKTUKYM 110 TEME

bu6nunorexa LIOK
https://m.edso0.ru/85



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

"U3mepenne
UMITyJIbCa TeJa 1Mo
TOPMO3HOMY ITyTH"
unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH
MOJIeNn
AIIEKTPOMOOHITSI U
MOIIIHOCTHU CHJIBI
TATu" UIn
"CpaBHeHHE
U3MEHEHUS
UMITyJIbCa TeJa C
MMIYJIbCOM CHJIBI"
nmn "UccnenoBanue
COXpaHEHUs
HMITYJIbCA TIPU
yupyrom
B3auMoOIeHUCcTBUN"
unu "U3mepenue
KMHETUYECKOMN
SHEPrUU Tela 1Mo
TOPMO3HOMY ITyTH"

6fb28e

155

dusnueckuit
MPAKTUKYM I10 TeMe
"N3yueHnune
N30TEPMUYECKOTO
nporecca
(peKOMEH1I0BaHO
HCIIOJIb30BaHUE
udposoit
naboparopun)" wim
"N3yueHnue
MN30XOPHOIO
npoiecca’ uiu
"U3yuenue
n300apHOTO
npouecca’ uim
"IIpoBepka
ypaBHEHUS
cocTosAHUS"

bubnmorexa LIOK
https://m.edsoo.ru/e0
fe7e07

156

Duznueckuit
MPaKTUKYM T10 TEME
"N3mepenue
YAEIbHOU
TEIIOEMKOCTH" WIIN
"UccnemoBanue

bu6nunorexa LIOK
https://m.edsoo.ru/2f
2faabl



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61

MpoIriecca OCThIBAaHUS
BelecTBa' Uim
"UccnenoBanue
aanabaTHoro
npouecca’ uim
"U3yuenue
B3aHUMOCBSI3U
SHEPruu
MEXMOJICKYJISIPHOT'O
B3aMMOJICHCTBUSA U
TEeMITepaTypbl
KUTIEHUS
JKAIKOCTEN"

157

dusznyecKuit
MPAKTUKYM I10 TeMe
"N3yuenue
3aKOHOMEPHOCTEN
UCIapeHus
SKUIKOCTEN" nUin
"Uzmepenue
YAECIBHOM TEIUIOTHI
IUIaBJICHUSA JIbaa"
i "U3yuenue
CBOMCTB
HACBIIIEHHBIX
napoB'" UiIu
"Nzmepenue
a0COJIIOTHOM
BIIQYKHOCTH BO3/yXa
Y OIICHKA MacChl
NapoB B
nomMenieHuu".
N3mepenne

ko3 PuneHTa
MOBEPXHOCTHOTO
HATSHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/6b
1a23b5

158

Dduznueckuit
MPaKTUKYM I10 TEME
"HabGmroneuue
MIpEBpaIICHHS
SHEPTUHn
3apsHKEHHOTO
KOHJIEHCATOpa B
SHEPTUIO0 U3TYyUYEHUS
CBETOIMOIa" MIIH
"N3yuyeHue

bu6nunorexa LIOK
https://m.edsoo.ru/ec
424377



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377

MPOTEKaHUS TOKA B
LIETIH, COJIepIKAIIEH
KOHJIeHcaTop" nuiun
"Pacnipenenenue
pa3HOCTH
MMOTCHIINAIOB
(HampspKEeHMsl) IpU
IOCJIEIOBATEIILHOM
COCIMHEHHH
KOHJICHCATOPOB"

159

duznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
CMEIIaHHOTO
COeIMHEHHS
pEe3UCTOPOB" WK
"U3mepenue
YAEIBHOTO
COTIPOTHUBIICHUS
MIPOBOJIHUKOB" UITH
"UccnemoBanue
3aBHCHMOCTH CHUJIBI
TOKa OT HAIPSKCHHS
IUJIS JIAMITBI
HakajauBaHus"

bubnunoreka LIOK
https://m.edsoo.ru/2b
179d98

160

duznyeckui
MPAKTHUKYM I10 TeMe
"Habmronenue
3JIeKTpon3a" nin
"N3mepenue 3apsa
OJIHOBAJICHTHOT'O
noHa" Uiu
"Uccnenoanue
3aBUCUMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEMIEPATYPHI" WIH
"CHsiTHE BOJIBT-
aMITepHOMN
XapaKTEePUCTUKH
nuoxa"

bu6nmorexa LIOK
https://m.edsoo.ru/64
b6e901

161

PesepBHBIi ypOK.
0O000meHne n
CUCTEeMaTU3aIHs
3HAHUU 110 TEME

but6mmoreka [IOK
https://m.edsoo.ru/ed
017d93



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93

"Kunemaruka"

PesepBHBIi ypOK.
O06o01menue u

bu6nmoreka [IOK
162 | CHCTEMATHIAMHA https://m.edso0.ru/31
3HAHUM 10 TeME 49956
"naamuka"
PesepBHBIi ypOK.
O6o0meHue u
CUCTEMAaTHU3aIHAA bu6nmoreka [IOK
163 | 3nanmii o Teme https://m.edsoo.ru/0f
"CraTuka TBEpJI0ro 9752ac
Tema"
PesepBHBIi ypOK.
O06o0061IEHNE U
CHCTeI\faTHSaHHH bubmuorexa [JOK
164 ?"HaHHH 1o TeMe https://m.edso0.ru/6c
3aKOHBI odfoce
COXpaHEHHUS B
MexaHuke"
PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTel\faTmaqu bu6mmoreka IIOK
165 iHaHHH 110 TeME https://m.edsoo.ru/de
OCHOBBI 148976
MOJIEKYJIIPHOKUHETH
yeckoit reopun”
Pe3epBHbIi ypoK.
0O00011eHne "
CHUCTEMaTU3aIUs bubnuoreka [{OK
166 | spanuit no Teme https://m.edso0.ru/0b
"TepmoiMHAMHUKA. cerrel
TennoBbie MamIMHEBL"
Pe3epBHbIil ypok.
0O000m1eHne n
CHUCTEMaTH3aIUs
3HAHUU 10 TEME bubmuorexa [{OK
167 | » ArperatHsie https://m.edso0o.ru/59
COCTOSTHUS ca5c9l
BerecTBa. da3oBbie
nepexonr"
168 PesepBHblIii ypok. bubmuorexa [{OK

O060061EHNE U

https://m.edsoo0.ru/f2



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c

CHCTEMAaTH3allHs
3HAHUM II0 TEME
"DneKkTpuuecKoe
mosne"

381c0c

PesepBHBIi ypOK.
0O00011eHuEe 1
CUCTEMATH3ALM

bubnunorexa LIOK

169 | 3nanmii mo Teme 1 https://m.edso0.ru/3c
"TToCTOSTHHBIN aebdal
ANEKTPUUECKUH TOK"

Pe3epBHBIii ypOK.
0O00011eHuEe 1
CHCTEeMaTH3aIus bubnunorexa LIOK

170 | spanuit no Teme 1 https://m.edsoo.ru/cc
"TOKH B Pa3IMYHBIX 7681d4
cpemax”

OBUIEE
KOJIMYECTBO YACOB 170 16

[10 [TIPOT'PAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4

11 KIIACC

Ne KounyecTBO 4acoB JJIeKTPOHHBIE
Kourpoanr | Ilpakrnue Aata uupposbie
Tema ypoka Bcee nsyue
n/ o HbIe cKHe o 00pa3oBaTebHBI
L padoTbI padoThbI e pecypchl
Dusiica - bubnmoreka [JOK
1 | bynnaventamenaz 1 https://m.eds00.ru/48
HayKa O IPUPOJIC 728593
Hayunsblit MeToz
MO3HAHUS ¥ METO/IbI BuGmorexa LIOK
2 | Mecaeaopand 1 https://m.edsoo.ru/4c
buznuecKux 1abcch
SIBJICHUI
OKCHEpUMEHT U
TEOPHsI B ITPOIECcce
[IO3HAHU IPUPOLBI. bubnuoreka [IOK
3 HaGmoxnenue u 1 https://m.edsoo.ru/d3
IKCIIEPUMEHT B 5d5262
busuke
Crioco0b1 n3MepeHHs Bunorexa LIOK
4 | usmiccrux 1 https://m.eds00.ru/26
BEJIMYHMH 49c5ba
AOconoTHas U
OTHOCHTEJIbHAS
MOTPEIITHOCTH bubnnorexa [JOK
5 | usMepeHuit 1 https://m.edso0.ru/a3
buznuecKkux 7a0c21
BEJIMYHMH
MoaenupoBaHue B
¢busuke. Ponb u
MecTO (PU3HUKH B
dbopMupoBaHUU
COBPEMEHHOM bubnuotexa [JOK
6 | nayunoii KapTuHbI 1 https://m.edsoo.ru/ad
MUpa, B 7718d7
MPAKTUYECKOU
JCSITeTbHOCTH
ToIei
MexaHn4eckoe bu6nunorexa LIOK
7 nBxenne. Cucrema 1 https://m.edsoo.ru/c9
oTCYeTa. 7afaal



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

OTHOCHUTEIHLHOCTH
MEXaHUYECKOTO
nBuxenus. [Ipsmas
u oOpaTHas 3a1a4u
MEXaHUKH

Panunyc-Bexktop
MaTepUaIbHOMN
TOYKH, €r0
IIPOEKIMHU HA OCH
KOOpJMHAT.
Tpaexropus.
[Iepememenue.
Cxopoctb. Ux
MIPOEKIMU HA OCH
KOOpJAUHAT

bubnunoreka LIOK
https://m.edsoo.ru/50
4e98c7

PaBromepHOE
IIPSAMOJIMHENHOE
JBUKCHHUE.
I'padpuaeckoe
ONMCAHNE
PaBHOMEPHOTO
IIPSAMOJIMHEMHOTO
JBUKCHUS

bubnuoreka [{OK
https://m.edsoo.ru/d5
18be4db

10

Cnoxenue
IepEMEILECHUN U
ckopocrei. Pemenue
3a1a4y

bubmmoteka IIOK
https://m.eds00.ru/93
617bd9

11

HepaBHoMepHOE
JIBUJKEHHUE.
MrHoBeHHas
CKOpOCTb.
Yckopenue.
[IpssmonunenHoe
JBUKEHHE C
MTOCTOSITHHBIM
YCKOPEHUEM

bubmmoteka IIOK
https://m.edsoo.ru/30
ff9608

12

['paduueckoe
ONHUCaHue
IIPSAMOJIMHEMHOTO
JBUKEHHUS C
IIOCTOSTHHBIM
YCKOpEHUEM

bu6nunorexa LIOK
https://m.edsoo.ru/0b
58190a

13

CB0OOIHOE TTaZICHUE.

bubnunoreka LIOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a

Yckopenue
¢BOOOIHOTO
mageHus.
3aBUCHUMOCTh
KOOPJIMHAT,
CKOPOCTH,
YCKOPEHHS OT
BPEMCHH U UX

https://m.edsoo.ru/5b
55¢307

rpaduku

Aswienue Tena, bubnmoreka [JOK
14 | Opouentoro nox https://m.edso0.ru/41

YIJIOM K TOPU30HTY c4ae8a

KpuBonunerinoe

JIBUOKCHUE.

JBr>xeHue mno

OKPY>KHOCTH.

VYrioBas v IMHEHHAs bubnuoreka [{OK
15 ckopoctb. Ileprox u https://m.edso0.ru/b3

4acToTa. efa0cl

LleHTpOCTpEMHUTEILH

0€ | MOJTHOE

YCKOpEHHE

KoHTposbHas padota Bu6mmorexa [OK
16 | Mo TeMe https://m.eds00.ru/48

"KunemaTtuka" 150bd8

[IepBbIif 3aK0H

HrroToHa.

NuepuunanbHbie

CHCTEMBI OTCUETA. Bu6morexa LIOK
17 | llpmHIpm https://m.edsoo.ru/a6

OTHOCUTCJIBbHOCTHU dec188

Tanunes.

Heunepunanbusie

CHCTEMBI OTCYETA

Cuna.

PaBHOElicTBYIOIIAA bu6morexa IIOK
18 | cuna. BTopoii 3aK0H https://m.edso00.ru/15

Herotona. Macca abel40

BSaI/IMO)IeI/IUCTBI/Ie BuGmmotexa IJOK
19 | Tex. Tpernid 3axon https://m.eds00.ru/02

HrroTrona 35cc02
20 | [puamn bubmuorexa [{OK



https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02

CYTIEPITO3UIINH CHIL.
Penrenue 3amau Ha
MIPUMEHEHUE
3akoHOB HrroToHa

https://m.edsoo.ru/4d
fda618

3aKOH BCEMUPHOI'O

TATOTCHI. bubaunoreka [JOK
21 SKBHBMCHTHOCTI’ https://m.edso0.ru/bb

IrPaBUTALMOHHON U 22726

MHEPTHOI MacChl

CHiIa TORECTH 1 bubmuorexa [IOK
22 | yexoperue https://m.eds00.ru/62

CBOOOHOTO MaJACHUS 1eae9d

JBr>xenue

HEOECHBIX TeN U UX

HCKYCCTBEHHBIX BuGmiorexa LIOK
23 | cryrHuKoB. [lepas https://m.edso0.ru/7e

KOCMUYecKast e60cas

CKOPOCTb. 3aKOHBI

Kemnepa

CHua yipyrocTH. bubnuorexa [IOK
24 | 3axonTyxa Bec https://m.eds00.ru/b3

TeJa cOad1l

Cuna tpeHus.

IIpupona u BUbI

CHUJI TPEHHUSI.

JBr:xeHue B bubmuoreka [IOK
25 JKUIKOCTH U Ta3e C https://m.edso0.ru/88

YYETOM CHITBI 69d2b

COTIPOTHBIICHUS

CpeIbI

[aBienue.

I'mapocrarnyeckoe bubnuotexa [JOK
26 | naenennue. Cuna https://m.edso0.ru/76

Apxumena 484025

AOCOIOTHO TBEPI0€

TEJO.

[ToctynarensHOE 1 bubmmoreka [JOK
27 | pamarensHoe https://m.eds00.ru/8a

JBUKEHHE TBEPAOTO e09b98

Tena
28 | MOMEHT CHJIBI but6mmoreka [IOK
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OTHOCHUTEIIbHO OCH
Bpaienus. [1neqo
CHJIBI

https://m.edsoo.ru/7c
1db385

CrnoXeHHE CUII,
MIPHJIOKEHHBIX K
TBEPAOMY TeIy.
LlenTp TsKECTH

bubnunorexa LIOK

29 | rena. Yenosus https://m.edsoo.ru/87

paBHOBECHS €e9498

TBEPJIOTO TeJa.

Bunael paBHOBecHs

bu6nmoreka [IOK
30 Pemenue 3amau https://m.edsoo.ru/e3
€99692

KonTponbnas pabota

o teme "JluHamuka. bubmmoreka [JOK
31 | Craruka TBEPJIOTO https://m.edsoo.ru/7a

Temna" 0c439a

Nmmnyinbsc

MaTepUAIBHOMN

TOYKHU, CUCTEMBI

MaTepHaIbHBIX

touek. LlenTp macc bubnuoreka [IOK
32 | cucremsl https://m.edsoo.ru/e0

MaTepuaIbHBIX 399319

Touek. Teopema o

JBUKEHHUH LIEHTpA

Macc

HMItynbC CUIIBI 1

U3MEHEHUE

MITYIIRCA T, bubmnoreka [IOK
33 | 3axom coxpanemns https://m.eds00.ru/72

HUMITYJIbCA. 93409

PeaktuBHOE

JIBIDKCHUE

MoMeHT nmmynbca

MaTepUATbHOMN

TOYKH.

IIpencrasienue o bu6nunorexa LIOK
34 https://m.edso0.ru/6a

COXpaHCHHUU
MOMEHTA UMITYJIbCa
B IICHTPAJIbHBIX
MOJISIX

dd2644



https://m.edsoo.ru/7c1db385
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35

Pemenue 3amau

but6mmoreka [IOK
https://m.edsoo.ru/ad
deec71
https://m.edsoo0.ru/75
6123c5

36

PabGoTa cuiiel Ha
MaJioM U Ha
KOHEYHOM
MEePEeMEIICHUH.
I'paduueckoe
MPEJICTaBICHUE
pabOTHI CHITHI.
MOIITHOCTE CHJIBI

bu6nmoreka [IOK
https://m.edsoo.ru/8e
f587be

37

Kunernueckas
sHeprus. Teopema
00 U3MEHEHNH
KUHETHYCCKOU
SHEPruu
MaTepUaIbHON
TOYKH

bubnuoreka [IOK
https://m.edsoo.ru/eb
84182f

38

IToTeHIManbEHEIE U
HETIOTCHIUAJIbHBIE
CHUIIBL.
IloTrennmanbHas
sHeprus. Bropas
KOCMHYECKas
CKOpPOCTH

bubnunoreka LIOK
https://m.edsoo.ru/d4
adabde

39

Tperbs kocMuyecKas
ckopocTh. CBsI3b
paboThI
HEIIOTCHITNAIbHBIX
CHJI C N'3MCHEHHEM
MEXaHHYeCKOU
JSHEPIUU CUCTEMBI
Tel. 3aKOH
COXpaHEHHUS
MEXaHUYIECKOM
SHEpPrun

bu6nmorexa LIOK
https://m.edsoo.ru/09
3f9afl

40

Ypyrue u
HEylnpyrue
CTOJIKHOBEHMUSI.
YpaBHeHue
bepnynmm ps
WJICATTbHOM

bubnunorexa LIOK
https://m.edsoo.ru/d1
e2d543
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SKHIKOCTH

KonTtponsHas pabora
o TeMe "3aKOHEI

but6mmoreka [IOK

41 | coxpamenus B https://m.edsoo.ru/5e
MexaHHKe" 668619
PazButue
IIPEACTABICHUH O
NPUPOJIC TETUIOTHI.
OCHOBHBIE bu6nmoreka [IOK
42 | nonoxenus MKT. https://m.edsoo.ru/84
Huddysus. 836152
BbpoyHnoBckoe
JIBOKCHUE
Crpoenue
ra3zo0o0pasHbIX,
PRUEH 1 TBOPIIbIX bubmmoreka [JOK
43 | Ten. Xapakrep https://m.edsoo.ru/cf
JIBYOKCHUS U 2307af
B3aMMO/ICUCTBUS
YaCcTHI] BEIIECTBA
Macca u pa3mepsl
MOJIEKYJI (ATOMOB).
KonuuectBo bubmuoreka [IOK
44 | gemecrsa. https://m.edso0.ru/8b
ITocrostuHas ae38e6
ABoraapo
Temneparypa.
TemnoBoe bubnuoreka [{OK
45 paBHoBecue. Illkana https://m.edsoo.ru/lc
enbcus acbedc
bubmmoreka IIOK
46 | pemenye sanau https://m.eds00.ru/08
7506df
W neanpHblil ras. bubnuotexa [JOK
47 | T'az0BBIC 32KOHEI https://m.edsoo.ru/al
6836a4
YpaBHeHue
MeHneneena- bubmuorexa [{OK
48 Knaneiipona. https://m.edsoo.ru/f9
Pewienue 3amau 7418ae
49 AbcomoTHast bubnuotexa [JOK

TeMIeparypa. 3aKoH

https://m.edsoo.ru/a6
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https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
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https://m.edsoo.ru/a6f74d93

JanpToHa

f74d93

H3omponeccel B
UJ€aIbHOM rase ¢

bu6nmoreka [IOK
50 | MOCTOAHHBIM https://m.edsoo.ru/ee
KOJINYECTBOM 6677ed
BELECTBA
I'paduueckoe
TpeAcTaB/ICHIC bubnmnoreka HOK
51 | M3OHPOLCCCOB. https://m.edso0.ru/7c
H30TepMa, U30X0pa, ab59f8
n3zobapa
OCHOBHOE bubnunorexa LIOK
52 ypasHerye MKT https://m.edsoo.ru/40
102429
bubnunoreka LIOK
53 Pewenue 3anau https://m.edsoo.ru/a5
8e109f
CBs3b a0COJIFOTHOH
TEMIIepPaTyphI
TEPMOIMHAMHYCCKOM
CHCTEMBI CO CpeHEN Bu6miorexa 1JOK
54 | KAHETHYECKOH https://m.edsoo.ru/d9
SHEprueH 2e1000
MOCTYTATEeIILHOTO
TEIIOBOIO
JIBIDKEHUS €€ YaCTHUI]
0O00011eHnEe "
CHCTEMATH3AINS bubmorexa LIOK
55 | spanmii mo Teme https://m.edsoo.ru/13
"OcuoBsl MKT" 806709
KOHTpOH:,Haﬂ pabota Bu6miorexa LIOK
56 | MO Te?‘“e Ocrosbl https://m.eds00.ru/73
MKT 80038f
TepMmoguHammuyecka
s CUCTEMA. 3aaHne
BHEIIIHUX YCJIOBUH
st T cucremsl.
but6mmorekxa [IOK
Buemnune n
57 https://m.edsoo.ru/cf
BHYTpEHHUE 4918bf
napameTphl.
[Tapamerpsl T[]

CHCTEMBI KaK
CpE€AHUC 3HAYCHUA



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
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BEJIUYMH,
OIIMCHIBAIOIMNX €€ Ha
MHUKPOCKOIMHUYECKOM
YpOBHE

Hynesoe nauano

TEPMOIMHAMUKH.

Camonpou3BoJIbHAS Bu6nuorexa [JOK
58 | penaxcauns T/] https://m.eds00.ru/71

CUCTEMEI K 4e5dbl

TEIIOBOMY

PaBHOBECHIO

Mopens uneaibHoro

rasaB

TEpPMOJTUHAMHKE. bubnunoreka LIOK
99 | Venosus https://m.edsoo.ru/d0

IIPUMEHUMOCTH 3TOU 1h818¢

MOEIn

YpaBHeHue

hdeHné?eeBa- bubnunoreka LIOK
60 | Kuaneiipona u https://m.eds00.ru/49

BBIPAKCHUE 11 belf9e

BHYTpEHHEH 3Hepruu

Bripaxkenue nis

BHYTPEHHEHN HEPrUun

OZTHOATOMHOTO bubmumorexa LIOK
61 | WACAIBHOTO rasa. https://m.edsoo.ru/9f

KBa3zucratnueckne u 96f1f8

HECTATHYECKHUE

MPOLIECCHI

DneMeHTapHas

pabota B

TCPMOIMHAMMKE. bubmorexa LIOK
g2 | BbrduCICHIE PabOTHI https://m.edsoo.ru/4f

1o rpaduKy 7985a0

npouecca Ha pV-

JTUarpamMmme

Temonepenada Kak

croco0 I/ISIV{CHCHI/I}I Bu6mmoreka [JOK
63 | BHYTPEHHEH DHEPIUM https://m.edso0.ru/f9

T/l cuctemsl 6e3 566406

COBepIIeHHsI pabOThI
64 | KouBekiusi, bubmuorexa [{OK
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TETJIOTIPOBOIHOCTb, https://m.edsoo.ru/ea
U3ITy4EHUE 32d455
KomnnuectBo

TCIIJIOTHI.

TenmoéMkocTh TEA.
VnenpHad u

bu6nmoreka [IOK

g5 | MoIApHad https://m.eds00.ru/a0

TETII0EMKOCTH 05d2bb

BElleCTBa. Y IeIbHAas

TEIIOTa CTOPaHUs

TOILIMBA

Pacuér konuuecTBa Bubmmotexa LIOK
66 | TCMIOTEL HpH https://m.edsoo.ru/bc

TCILIonepeaaqyc 2e55¢cd

[TonsiTe 06

azuadaTHOM . bubmuorexa [JOK
g7 | mpouecce. IlepBbid https://m.eds00.ru/49

3aKOH d830a9

TEPMOIUHAMUKHU

KonuuectBo

TEIUIOTHI U paboTa

KaK MepbI Bbu6mmoteka [JOK
68 | yusmenenus https://m.edsoo.ru/d8

BHYTPEHHEI SHEpruu elc3be

T/l cuctembl

Bropoii 3akoH

TEPMOIUHAMUKH JIJIST

PaBHOBECHBIX H

HEPABHOBECHBIX bubnnorexa [JOK
69 | mpoueccos. https://m.eds00.ru/60

HeoGparumocts 441359

TPUPOIHBIX

MPOLIECCOB

HvaHHHHH bubmuorexa [{OK
70 | /ICHCTBI TCILIOBBIX https://m.edsoo.ru/bb

mamuH. KITJ] 53b1d5

Maxcumanbroe bubmuorexa [{OK
71 | 3Hagenue KIIJL. https://m.edso0.ru/5a

Huxn Kapno 868f09
79 | Permenue 3anay bubnuotexa [JOK

https://m.edsoo.ru/ec
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d480a2

DKOJOTHYECKHE

ACTICKTHI

UCIIOJIb30BaHUS

TEIJIOBBIX bubmuorexa [IOK
73 | neuraremncii. https://m.edsoo.ru/cd

TemnoBoe 174210

3arpsi3HEHUE

OKPY’KAIOIIIECH CPeIb

bubnunoreka LIOK
74 | pemenne sanau https://m.edso0.ru/f3
2aab06

0O00011eHuEe 1

CHCTel\faTmaum bubmmoreka [JOK
75 f;aHHH 1o Teme https://m.edsoo.ru/le

€PMOJIMHAMMKA.

TermoBpie MamIMHBI" Loceoe

KoHTposbHas padota

10 TEME bubnuorexa [JOK
76 "TepmoIMHAMHUKA. https://m.edsoo.ru/5f

TennoBele MamUHbL" c0c638

[Tapoo6pa3zoBanue u

KOHJICHCAIIUS.

Hcnapenue u bubmmnoreka HOK
7T | kunenwe. Y nenpHast https://m.edso0.ru/c6

TemnoTa 416d48

napooOpa3zoBaHus

Haceimiennsie u

HEHACHIIIICHHBIC

napel. KauecTBeHHast

3aBUCHUMOCTH

TUIOTHOCTH U

JTABJICHHS

HACBIIIEHHOTO Tapa

OT TEMIIEPATYPBI, UX bubmuorexa [JOK
8 https://m.eds00.ru/30

HE3aBUCHUMOCTE OT
00BEMa
HACBIIIICHHOTO Tapa.
3aBUCUMOCTH
TEMIIEPATYPhI
KHUIIEHUS OT
JIaBJIEHUS B
JKHIKOCTH

61de2b
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79

Brnaxxnocts Bo3myxa.
AOcoiroTHas u

but6mmoreka [IOK
https://m.edso0.ru/66

OTHOCHUTEIbHAS
BJIAKHOCTH 8edbc8
bubnunoreka LIOK
80 Peenue 3anay https://m.edsoo.ru/12
€d04b5
Tépnoe Teno.
Kpucrannnueckue u Bu6miorexa LIOK
81 ZMOP‘bHHe Tena. https://m.edso0.ru/f9
HU30TPOIHUS 98d964
CBOMCTB KPHUCTAJLIOB
[ImaBnenue u
KpUCTa/LITH3ALHA. bubmmoreka [JOK
g2 | YAelbHas TelloTa https://m.edsoo.ru/d5
IIJIABJICHUA. 8c4lla
CyO6numarus
Hedbopmaruu
TBEPJIOTO TENA.
Pacmme}éne 1 bubnunoreka LIOK
83 ;/)IKaTHe' I(J;BHR https://m.edsoo.ru/e9
onyJb Hra. 890fe9
[Ipenen ynpyrux
nedopmaruit
Tenmosoe
pacumpeHue
JKUAKOCTEN U
TBép,[[BIX TeJl. bubnuoreka ]_[OK
84 AHrapMOHI3M https://m.edso0.ru/c5
TEINIOBBIX 68158
KOIe0aHUil YacTHIL
BeElEeCTBA
TIpeobpasopanne bubmorexa LIOK
g5 | OHEprhH B Ha3OBBIX https://m.edso0.ru/0b
nepexonax 36363d
VpasHeHHe bu6muoreka [JOK
86 TeIIIOBOTO BataHca https://m.edsoo.ru/8a
14748b
bu6nunorexa LIOK
87 Permenue 3aau https://m.edsoo.ru/82
315dd4
88 [ToBepxHOCTHOE bubmuoteka [IOK
HaTsHKCHHE. https://m.edsoo.ru/c9
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Kanunnspueie
siBJicHus. [laBiaeHne
O]l UCKPUBJICHHOM
MMOBEPXHOCTHIO
)uakoctu. @opmyna
Jlannaca

bd77ch

0O00011EeHE U
CUCTEMAaTH3ALNA
3HAaHUH 10 TEME

. bu6morexa LIOK
gg | Arperathbie https://m.edsoo.ru/c5

COCTOSIHHS 6f05ch

BerecTra. ®a3oBbie

nepexopl"”

KoHnTponsHas padora

10 TEME

"ArperaTHble bubnuoreka [IOK
90 | cocrosus https://m.edsoo.ru/d8

BemecTBa. PazoBbie 3742bb

nepexomnl"

DJeKTpu3aIus Tel u

€€ MPOSIBIICHUSA.

DIIEKTPUUYECKUI

3apan. Jlpa Biia bubnuoreka [{OK
91 | eKTpuHecKuX https://m.eds00.ru/85

3apsJi0B. 3ab4fc

IIpoBOonHUKH,

TUDIICKTPUKA U

MOJTYTIPOBOTHUKH

DJIeMEHTapHBII

JJIEKTPUYECKHUI

3apsi. 3aKoH bubmmoteka IIOK
92 COXpaHEHUs https://m.edsoo.ru/b6

AIIEKTPUIECKOTO 258ffa

3apsaa

BzaumoneiicTrue

3apsaoB. Toueuynsbie bubnuotexa [JOK
93 3apsabl. 3aKOH https://m.edsoo.ru/f5

Kynona 4035a5

but6mmoreka [IOK
9 | pemenne sazau https://m.edsoo.ru/lc
5ff752

95 DIIeKTpUUIECKOe bubnmnoreka [JOK

noie. Ero nelicteue

https://m.edsoo.ru/a5
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Ha DJICKTPUYECKUE
3apsiibl

ffa218

96

Hanps>x€éanocts
AIEKTPUUECKOTO
nosist. [IpoOubIi
3apsia. JIluauum

bu6nmoreka [IOK
https://m.edsoo.ru/7f

HANPSKEHHOCTH
IIEKTPUYECKOTO b307ec
nosst. OqHOpPOAHOE
ANEKTPUUECKOE TOJIe
[ToTeHunanbHOCTH
AIEKTPOCTATUYECKOT BuGmorexa LIOK
97 | ©mom. Pasuocts https://m.eds00.ru/8c
MOTEHITUAJIOB U 68e5b9
HaIpsKEHUE
IlorennuansHas
SHEprus 3apsja B
ANEKTPOCTATHYECKOM bubmmoreka [JOK
98 | none. Tlorenmnman https://m.eds00.ru/01
AIEKTPOCTATUYECKOT f4556
0 MOt
CBs13b
HANPSKEHHOCTH
IIOJISI U Pa3HOCTH bubmuoteka [IOK
99 MOTEHITAAIOB JIJIS https://m.edsoo0.ru/64
AIEKTPOCTATUUECKOT b4f966
0 MoJst
ITpuHmn
CYIIePTIO3UIIHH bubnnorexa [JOK
100 AIIEKTPUYECKUX https://m.edsoo.ru/f5
noJIeH 9cfeec
but6mmoreka [IOK
101 | pemenne sa1au https://m.edso0.ru/5d
f8bafl
ITone Toueunoro
3apsiaa. [Toie bubnunorexa LIOK
102 | pasroMepHO https://m.edso0.ru/8c
3apsDKEHHOM Cepbl cab62a
ITone paBHOMEPHO
bu6nunorexa LIOK
3apsKEHHOTO 10
103 https://m.eds00.ru/30

00béMy mapa. [Tose
paBHOMEPHO

dbal8c



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/30dba18c

3apsKEHHOU
OeCKOHEYHOH
IJIOCKOCTH

IIpoBoHMKH B

3JIEKTPOCTATHYECKOM bubnuorexa [IOK
104 | qone. Yenosue https://m.eds00.ru/65
paBHOBECHSI 3apsI0B 783dec
JusnexTpuku u
[IOJIYIIPOBOJTHUKHU B Bbubianoreka HOK
105 | snexrpocrarnueckom https://m.edsoo.ru/e?
one 0195hd
Konpgencarop.
DIEeKTPOEMKOCTh
KOHJIEHCATOpAa. bu6nmorexa LIOK
106 | HnexTpoémrocTb https://m.edsoo.ru/ee
ILIOCKOTO 9b3182
KOHJIEHCATOpa
IlapamnensHoe bu6nmorexa LIOK
107 | COCAHMHCHHE https://m.edsoo.ru/c3
KOH/IECHCATOPOB des9la
ITocienoBarenbpHOE Bu6morexa [OK
108 A COCAHMHCHHE https://m.edso0.ru/31
KOHJIEHCATOPOB 2b750a
OHeprus bu6nmorexa LIOK
109 | 3apDKCHHOTO https://m.eds00.ru/40
KOHJICHCATOPA 4dfa9a
bu6mmoreka IIOK
110 Pelenne 3anau https://m.edsoo.ru/cf
74blla
JBr>xeHue
3apAAKCHHOU bubmuorexa [JOK
111 | TaCTHIBL B https://m.edsoo.ru/f9
OJHOPOJHOM 45d85¢
DIIEKTPUIECKOM TT0JIe
but6mmoreka [IOK
112 Perenue 3anau https://m.edsoo.ru/22
88a0c4
O060061EHNE U
CUCTEMATHU3ALUS bubmorexa LIOK
113 https://m.edsoo.ru/34

3HAHUH 110 TEME
"DnexTpuueckoe

adabde



https://m.edsoo.ru/65783dec
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/34ada5de

rnoie"

KonTtponsHas pabora

110 TeMe but6mmoreka [JOK
114 | "3pekrpuueckoe https://m.edsoo.ru/aa

none" b98bef

Cuita TOKa.

IlocTOSIHHEBIN TOK.

Yenosus bu6nmoreka [IOK
115 | CYIHCCTBOBAHMA https://m.edsoo.ru/ff

IIOCTOAHHOI'O 1758d0

3JIEKTPUIECKOTO

TOKa

VICTOYHUKH TOKA. Bubmorexa LIOK
116 Hanpsoxenne u DJIC https://m.edsoo.ru/la

c08a5hb

3axon Oma mis

y4acTKa LEIlH. bubnunoreka LIOK
117 | Dpexrpuueckoe https://m.edso00.ru/cO

COTIPOTHBIICHUE 26fd37

3aBUCHUMOCTD

COTIPOTHUBIICHUS

OZHOPOAHOTO bubmmoteka IIOK
118 | POBO/HHKA OT €ro https://m.edsoo.ru/ad

JJIMHBI U TIJI0IIa 73e145

MOTIEPEUHOTO

ceyeHus

YaennHOE

COIIPOTUBIICHUE bub6nmorexa IIOK
119 BemecTBa. Pemenne https://m.edsoo.ru/39

3a71a4 M

ITocnenoBarenbHOE,

TapajlIeIbHOC, bubnuotexa [JOK
120 CMCHIaHHOC https://m.edso0.ru/48

COCANHCHUC 77aale

MIPOBOIHHKOB

Pacuér

Pa3BETBIEHHBIX BuGmmorexa IJOK
121 | STICKIPHHCCKHX https://m.edsoo.ru/aa

nenen. [IpaBuna
Kupxroga

c588eb



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/aac588eb

but6mmoreka [IOK

122 Pemenue 3a1au https://m.edsoo.ru/22
748eb4
Pabora
JJIEKTPUUECKOTO bu6mmorexa LIOK
_ Jlenua 169944
bub6nmoreka [IOK
124 Permenye 3a1a4 https://m.edsoo.ru/b3
ch766¢
MomHocTb
JIEKTPUYECKOTO
toka. TeruroBas bu6morexa LIOK
125 MOIITHOCTS, https://m.edsoo.ru/d0
BbLACIsSICEMAast HA M
pesucrope
bubnunoreka LIOK
126 Pelenue 3anay https://m.edsoo.ru/7c
d10a0a
OJIC n BHyTpeHHCe bubnuoreka [IOK
127 | CONPOTHBICHHC https://m.edso0.ru/3d
NCTOYHHKA TOKaA bdf0d2
3axon ?Ma A . bubmmoteka IIOK
128 | MOTHOH (3aMKHYTOH) https://m.edsoo.ru/ce
AIEKTPUYECKOM LETH 234633
bu6nmorexa LIOK
129 Permenne 3a1a4 https://m.edsoo.ru/d3
7d9ffe
MOIIHOCTb bubmmoteka IIOK
130 HCTOUHMKA TOKA https://m.edsoo.ru/67
361aef
Kopotkoe bubmmoteka IIOK
131 3AMBIKAHHE https://m.edsoo.ru/fc
ae91e9
Konnencarop B uenn https://m.edsoo.ru/c3
132 | gocrosmuoro Toka 6658da
but6mmorekxa [IOK
133 Peenue 3anau https://m.edsoo.ru/b8
fb6391
Pemeime sanaq Hou bu6nunorexa LIOK
134 | Teme "TlocToAHHbIH https://m.edsoo.ru/5d
IIEKTPUYECKUI TOK" 159d35
135 | Pemenune 3a1a4 mo but6mmoreka [IOK



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35

teme "TlocTostHHBIN
AIEKTPUYECKHUM TOK"

https://m.edsoo.ru/a2
8026hd

Pemenue 3axau mo

" . bu6nmoreka [IOK
136  Teme "llocTosHHEIH https://m.eds00.ru/89
ANEKTPUUECKUH TOK" dc2d90
O6o06mieHue u
CHCTel\faTmauHﬂ bubmuorexa [JOK
137 | SHaHMH IO TeME https://m.edsoo.ru/b1
"[TocTossHHBIM 00661a
3NIEKTPUYECKUM TOK"
KontponsHas padora
110 TeMe bub6nmoreka [IOK
138 | "Tocrostmbrii https://m.eds00.ru/42
IIEKTPUYECKHUH TOK" S69%eal
DneKTpuueckas
MIPOBOJANMOCTH
Pa3TUYHBIX BEIIECTB. bu6nmorexa LIOK
139 DIIEKTPUUECKHUI TOK https://m.edsoo.ru/b8
B MeTaJlax. 79fb3f
CBepXxXnpoBOAUMOCTb
DIIEKTPUUECKHUI TOK
B PacTBOpax u
pacruiaBax bubmuoteka [IOK
140 3JIEKTPOJIUTOB. https://m.edsoo.ru/8b
3akonsl Dapanes racr37
JUTSI DJICKTPOIIH3a
DIIEKTPUUECKUTT TOK bubmoreka LIOK
141 | § rasax. TInasma https://m.eds00.ru/63
756c¢47
DNEKTPUYECKHUI TOK
B BAKyyME€. bubnmnoreka HOK
142 | Bakyymusle https://m.edsoo.ru/eb
puOopbI 916182
DIIEKTPUUYECKUH TOK bub6mmorexa [IOK
143 | 5 nonynpososmmKax https://m.edsoo.ru/ec
651eb8
[TomynpOBOTHMKOBBI bub6mmorexa [IOK
144 | PHGOpPHT https://m.edsoo.ru/c3
dabe6e
dusnyeckui bu6nunorexa LIOK
145 | mpakTHKyM 110 TeMe https://m.edsoo.ru/10

"N3mMepenue cuibl

72021e



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e

TOKa U HAMPSKEHUS
B LIENTU TIOCTOSIHHOT'O
TOKa MpU OMOIIIH
AQHAJIOTOBBIX U

(G poBBIX
U3MEPUTEIbHBIX
npubopoB" win
"3HaKOMCTBO C
udpoBoi
nJabopaTopuei 1mo
buzuke. [Tpumepsl
U3MEpEHUS
bU3IIECKUX
BEJIMYMH TIPH
TTOMOIIIH
KOMITBIOTEPHBIX
TATYUKOB"

146

Dduzmueckuit
MPaKTUKYM I10 TEME
"U3yuenue
HEPaBHOMEPHOTO
JIBIDKEHHS C 1IENIBIO
onpeaeeHus
MT'HOBECHHOM
ckopocTH"

bubnuoreka [{OK
https://m.edsoo.ru/ad
6ddeed

147

duznueckuit
MPaKTUKYM I10 TEME
"N3mepenue
YCKOpEHHUS IPU
IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBHJKEHUH 1O
HAKJIOHHOM
IIOCKOCTH" TN
"UccnemoBanne
3aBUCUMOCTH MyTH
OT BPEMEHH MpH
PaBHOYCKOPEHHOM
IBYKeHnH"

bubmmoteka IIOK
https://m.edsoo.ru/18
f19f7c

148

Dduznueckuit
MPaKTUKYM I10 TEME
"N3mepenue
YCKOpEHUS
¢BOOOIHOTO
najacHua" Wi

but6mmoreka [IOK
https://m.edsoo.ru/e?
d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4

"N3yuenue
JBUKEHUS TeTa,
OpOIIEHHOTO
TOPU30HTAIIBHO'

1

149

Dusnyeckui
MPAKTUKYM I10 TeMe
"U3yueHnue
JBUKEHHUS TeJIa 110
OKPYKHOCTH C
MIOCTOSIHHOM 1O
MOJyJIFO CKOPOCTBIO"
nmun "UccnenoBanue
3aBUCUMOCTH
nepuoaa ooparieHus
KOHUYECKOTO
MasiTHUKA OT €ro
napameTpoB"

bubnunorexa LIOK
https://m.edsoo.ru/b0
32fcdb

150

duznueckuit
MPAKTUKYM I10 TeMe
"U3mepenue
paBHOAEICTBYOLIECH
CHUJIBI TIPU ABUKCHUHU
Opycka 1o
HaKJIOHHOM
IUIOCKOCTH" TN
"IIpoBepka
TUMNOTE3BI O
HE3aBUCUMOCTH
BPEMEHU JBUKEHUS
Opycka 1o
HaKJIOHHOM
IUIOCKOCTH Ha
3aJJaHHOE
paccTosiHue OT ero
Macchl"”

bubnmorexa LIOK
https://m.edsoo.ru/4e
31b507

151

Duznueckuit
MPaKTUKYM T10 TEME
"UccnemoBanue
3aBUCHMOCTH CHUJI
YOPYTOCTH,
BO3HHMKAIOIIUX B
pYXUHE U
pe3HOBOM 00pa3Iie,
oT ux aedopmaruun’
unu "N3yuenne

but6mmorekxa [IOK
https://m.edsoo.ru/2d
fhafc5



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5

JBUKEHUS] CUCTEMBI
TeJ, CBA3AHHBIX
HUTHIO,
MIEPEKUHYTOM yepe3
n€rkuii 6J10K"

152

dusnueckuit
MPAKTUKYM I10 TeMe
"U3mepenue
koa(ddurmenta
TPEHUS 110 BEIUYHUHE
YIJI0BOTO

ko3 dunmenta
3aBUCUMOCTH
Frp(N)" nnun
"UccneqoBanue
JBUXKEHHS OpycKa 1o
HaKJIOHHOMN
IJIOCKOCTH C
NepeMEHHBIM

k02 urmeHTOM
TpeHus" win
"N3yuenue
JBUKEHHS Tpy3a Ha
BaJly ¢ TpeHueM"

bubnuoreka [{OK
https://m.edsoo.ru/3c
ca482e

153

duznyeckui
MPAKTUKYM 10 TEME
"UccnenoBanue
YCJIOBUI PaBHOBECHS
TBEPAOrO TENA,
HMMEIOLIErO OCh
BparnieHus" min
"KoHcTpynpoBaHue
KPOHILTEWHOB U
pacyér cui
yIpyrocTu" win
"N3yueHune
YCTOMYUBOCTH
TBEPAOrO TENA,
HMMEIOIIETO TUIOIIA b
onopsr"

bubmmoteka IIOK
https://m.edsoo.ru/32
a4dla0

154

duznveckui
MPaKTUKYM I10 TEME
"Uzmepenune
MMITYJIbCa TeJla 1o
TOPMO3HOMY ITyTH"

but6mmoreka [IOK
https://m.edsoo.ru/ed
440ca8



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8

unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH
MOJIEH
AJICKTPOMOOUIIS U
MOIIHOCTH CHJIbI
TATU" UiIn
"CpaBHeHue
W3MEHEHUS
MMITyJIbCa TeJla C
MMIYJIbCOM CHJIBI"
nnd "UcciaenoBanue
COXpaHEHUS
UMITyJIbCa TpU
yupyrom
B3auMoOAeHCTBUN"
i "U3mepenune
KUHETUYECKOMN
SHEPruu Tela 1Mo
TOPMO3HOMY ITyTH"

155

duzndeckui
MPAKTUKYM I10 TeMe
"N3yuenue
HU30TEPMUYECKOTO
mporecca
(peKOMEHI0BaHO
UCIIONIb30BaHUE
udposoit
naboparopun)" UIN
"U3yuenue
HU30XOPHOTO
npoiecca’ uiu
"N3yueHnue
n300apHOTO
npoiecca’ uiu
"ITpoBepka
YpaBHECHUS
cocTostHUS "

bu6nmorexa LIOK
https://m.edsoo.ru/c6
3f7c10

156

Dduznueckuit
MPaKTUKYM T10 TEME
"N3mepenue
YAEIbHOU
TEMIOEMKOCTH" M
"UccnemoBanue
Mpoliecca OCThIBaHUS
BelecTna' MM
"UccnemoBanue

bubnunorexa LIOK
https://m.edsoo.ru/1d
36b5b1



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1

aanabaTHoro
npouecca’ uim
"U3yueHue
B3aHUMOCBSI3HU
SHEpPruu
MEXMOJICKYJISIPHOTO
B3aNMMOJCHCTBUS 1
TEeMIIepaTyphl
KUIICHUS
JKAIKoCcTeER"

157

Dusnyeckui
MPaKTUKYM I10 TEME
"U3yueHue
3aKOHOMEPHOCTEN
ucrapeHus
JKUOKOCTENH" Mitn
"U3mepenue
YAECIBHOM TEIUIOThI
TJIaBJIeHUs Jabaa"
win "M3yuenue
CBOWCTB
HACBILIEHHBIX
napoB" win
"U3mepenue
a0COMIOTHON
BIIQYKHOCTH BO3/yXa
Y OIICHKA MacChl
MapoB B
nmoMereHnn".
Hsmepenue

ko3 PunenTa
MTOBEPXHOCTHOTO
HaTSKEHUS

bubnuoreka [{OK
https://m.edsoo.ru/3b
fOdef9

158

duznueckuit
MPaKTUKYM I10 TEME
"HaOmroneuue
MpeBpaIlCHUS
SHEPTrUu
3apsHKEHHOTO
KOHJIEHCATOpa B
SHEPTHIO U3ITYUYCHHS
cBeToquoma’ Win
"N3yueHnne
MPOTEKAHUS TOKA B
LIETIH, COZIepIKALLEH
KOHJIeHCcaTop" win

bu6nunorexa LIOK
https://m.edsoo.ru/71
453ee6



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6

"Pacnpenenenue
pa3HoOCTH
MOTEHIINAJIOB
(HampspKEeHUs ) TPy
MocCIe0BaTeIbHOM
COCTUHEHUH
KOHJIEHCAaTOpoB"

159

duznyeckuit
MIPaKTUKYM I10 TEME
"UccnemoBanue
CMCIIaHHOTO
COCIMHCHUS
pe3ucTopoB" uinu
"U3mepenue
YETBHOTO
COTIPOTHUBJICHUS
MIPOBOJHUKOB" WIJIH
"UccnemoBanue
3aBHCHMOCTH CHJIbI
TOKa OT HAIPSKCHUS
JUIS JIAMITBI
HakajauBaHus"

bubnuoreka [{OK
https://m.edsoo.ru/3d
40077a

160

DdusznuecKkui
MPAKTHKYM I10 TeMe
"HabGmroneuue
ANEKTpon3a" UiIn
"N3mepenue 3apsa
OJHOBAJICHTHOTO
noHa" mim
"UccnenoBanue
3aBHCHMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMIepaTypbl" WK
"CHSTHE BOIbT-
aMIIEpHOM
XapaKTePUCTUKU
aroma"

bubmmoteka IIOK
https://m.edsoo.ru/3b
4c06ae

161

PesepBHBIi1 ypOK.
O06o06mIcHNE U
CHCTEMAaTHU3allHs
3HAHUM T10 TeMe
"Kunemaruka"

but6mmorekxa [IOK
https://m.edsoo.ru/05
3e2248

162

PesepBHBIil ypOK.

bubnunoreka LIOK



https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248

0O0001eHue n
CHCTEMAaTH3alHs
3HAHWUM II0 TEME
"Inaamuka"

https://m.edsoo.ru/d6
310bfd

PesepBHBIi ypOK.
0O00011eHuEe 1
CUCTEMATH3ALM

bubnunorexa LIOK

163 | 3panwmii o Teme https://m.edsoo.ru/5e

"CraTuka TBEpJI0ro 2bb83d

Teaa"

Pe3epBHBIii ypOK.

0O00011eHuEe 1

CHCTel\faTmauHH bubnunoreka LIOK
164  3HAHUH IO TCMC https://m.eds00.ru/96

"3aKOHBI a7a2dd

COXpaHEHHUS B

MexaHuke"

PesepBHBIi ypOK.

O06o0061IEHNE U

CHCTel\faTmauHﬂ bu6nmorexa LIOK
165 | SHAHHMIIO TEMC https://m.eds00.ru/52

"OCHOBEI ad1603

MOJICKYJISIPHOKUHETH

4yecKou Teopun”

PesepBHBIi ypOK.

0O00011eHue "

cucTeMaTu3alusl bu6nmorexa LIOK
166 | spanwmit mo Teme https://m.edsoo.ru/5b

"TepMoAMHAMUKA. eclc65

TenmoBbie MaIuHb"

PesepBHBIi ypoK.

O06o0061IEHNE U

CUCTEMATHU3ALUS

3HAHUM 110 TEME bubnuotexa [JOK
167 | » ArperatHsie https://m.edsoo.ru/f7

COCTOSTHUS €59d38

BenlectBa. Pa3oBEIe

nepexoasr"

Pe3epBHbIil ypok.

Ob6o0meHue 1 bubmuorexa [{OK
168 | cucremarmzanms https://m.edsoo.ru/1f

3HAHUHU II0 TEME
"DnexTpuueckoe

511654



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeIbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

JleMOHCTpUpOBaTh HA TPHUMEPAxX PoOJib U MeCTO (GU3HKUA B (HOPMHUPOBAHHH
COBPEMEHHOW HAy4yHON KapTHHBI MHpPA, B Pa3BUTHU COBPEMEHHOW TEXHHKH U
TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIIbHOCTH JIFOJIEH

10.2

YYuThiBaTh TPAHMIBI TMPUMEHECHHUS HM3YYCHHBIX (DU3UYCCKUX MOJCIICH:
MarepuaiabHas TOYKAa, WHEpIMaIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPIOE
TEJI0, UACAIBHBIMA Ta3; MOJAEIH CTPOCHHS Ta30B, KUJIKOCTEW U TBEPABIX TEIN,
TOYCYHBIN IIEKTPUICCKUM 3aps]l — IPH PEIICHUH (HU3HUSCKUX 3a71a4

10.3

Pacnio3naBate (u3mueckue sBICHHS (TIPOLECCH) U OOBSCHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOEHUS BEILECTBA
U DJIEKTPOJIMHAMUKU: PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JBMDKEHUE, CBOOOJHOE MaJieHHe Tej, ABM)KEHHE IO OKPYKHOCTH, MHEpIUs,
B3auMoneicTeue Ten; auddys3us, OpOyHOBCKOE JABHMIKEHHE, CTpPOEHHE
KHUIKOCTeH M TBEPABIX Tel, HW3MEHEHHEe o0bEéMa Tel IpU HarpeBaHUU
(OXJIaXXIeHUH), TEIJIOBOE paBHOBECHE, UCIIApEHUE, KOHJCHCAIUs, IIaBJIECHUE,
KpUCTAJIJIN3alusl, KUIIEHUE, BIAXKHOCTh BO3/yXa, NOBBILICHUE JABJICHUS ras3a
IIpU €ro HarpeBaHUU B 3aKPBITOM COCYZE€, CBS3b MEXAy IapaMeTrpamu
COCTOSIHUSA T'a3a B U30IIPOLECCAX; IEKTPU3ALUs TN, B3aUMOJICICTBHE 3aps10B

10.4

OHI/ICI)IBaTB MEXAaHHUYECCKOC JIBUXCHUC, I/ICHOJ'II)3y5[ (1)I/I3I/I‘-I€CKI/IG BCJIIMNYUHBI.
KOOp/MHATA, MyTh, MEPEMEIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJa,
I/IMHYJ'H)C TEJa, KHUHCTHYCCKAasA 3HCpFI/I5[, IIOTCHIINAJIbHAA 3HepFI/I$[,
MeXaHu4veckass paboTa, MeXaHW4YecKass MOIIHOCTD;, TPU ONMHUCAHUH TPABUIBHO
TPAaKTOBaTh (PM3UYECKUN CMBICI HCIIOJIB3YEMbIX BEIUYMH, UX 0003HAUYCHUS U
CIMHUIIBI, HaXOIWTh (OPMYIBI, CBS3BIBAIOIIME JAaHHYHO (DU3HYECKYIO
BEJIMYUHY C JPYTUMH BEITUUNHAMH

10.5

OnuceiBaTh HM3y4eHHBIC TEIJIOBBIE CBOMCTBA T€l U TEIUIOBHIE SIBICHUS,
HCIIOJIB3YA q)HSI/I‘IGCKI/Ie BCJIMYMHBI: AOABJICHUC Ta3a, TEMIICpAaTypa, CPCAHAA
KHUHCETHNYCCKas OHEPIUa Xa0THUYECCKOIo ABHUKCHU S MOJICKYII,
CpCAHCKBaApaTUYHasA CKOPOCTb MOJICKYJI, KOJUYCCTBO TCILIOTHI, BHYTPCHHIA
sHeprusi, paboTta Taza, KOIPOUIMEHT TOJE3HOTO JEeUCTBHS TEIIOBOTO
JBUTATENs; MpPHU ONUCAHUM TPABUIBHO TPAKTOBaThb (U3NYECKUN CMBICTT
WCIOJIb3YEMBIX BEIIMYUH, UX OOO3HAUEHUS W EAWHHIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BETHUNHAM

10.6

OnuceiBaTh N3YUCHHBIC 3JICKTPHUYCCKUC CBOMCTBa BCIICCTBA U JJICKTPHUYCCKUC
SABJICHUA (npoueccm), HCIIOJIb3YA (I)I/I3I/IHCCKI/IC BCIINYHUHBI: BJICKTpI/IquKI/Iﬁ
3apsad, SJICKTPUUYCCKOC IIOJIC, HaHpﬂ)I(éHHOCTL noJjrs1, IMOoTeHLuall, pa3HOCTb
MOTCHIHUAJIOB,; IIPHU OIMMCAHWH IIPAaBUJIIBHO TpPAKTOBATb (i)I/ISI/ILIeCKI/IfI CMBICJI
HCIIOJIB3YEMBIX BCIIWYWH, UX 0003HaUYCHHS U CAWHUIBI; YKa3bIBATh q)OpMy.HI)I,
CBA3BIBAOIINEC JaHHYIO (i)I/ISI/I‘-IeCKYIO BCJIIMYHHY C APYTUMH BECINYNHAMU

10.7

aHAJIM3UPOBATh (U3NYECKUE TPOILECCHl U SBIICHUS, HCHOIB3Ys (pU3ndYecKue




3aKOHbl W TPUHIMIBL: 3aKOH BcemupHoro tarotenus, I, II m III 3akonsI
HproToHa, 3aKOH COXpaHEHUs] MEXaHUYECKON SHEpPruu, 3aKOH COXPAaHEHUS
AMITYJIbCa, TNPHUHLOMI  CYNEPHO3ULUMU  CWJ, TPUHLUI  PABHOIPAaBUSA
WHEpPUUAIbHBIX CHUCTEM OTCYETA; MOJEKYIIPHO-KMHETUYECKYID TEOPHUIO
CTPOEHHUSI BEILIECTBA, Fa30BbIE€ 3aKOHBI, CBSI3b CPEIHEN KMHETHUECKOW SHEPIUH
TETIOBOTO JABIDKEHHSI MOJIEKYJ ¢ aOCOJIFOTHOM TEMIIepaTypoil, MepBblil 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPAHEHMS AIEKTPUYECKOro 3apsana, 3akoH Kyinona;
IIPU 3TOM Pa3InvaTh CIOBECHYIO (POPMYITHMPOBKY 3aKOHA, €0 MaTeMaTHUECKOE
BBIpQ)KEHUE U yCIOBHUS (TPAHULIBI, 00JIACTH ) IPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIC IPUHIUIIBI ACHCTBHSI MAIIMH, TPUOOPOB U TEXHHUYECKUX
YCTPOHCTB; pa3iauyaTh yCJIOBUS HUX O€30IacCHOrO0  MCIOJb30BaHUS B
ITOBCEIHEBHOM JKU3HU

10.9

BBINONHATE  3KCIEPUMEHTHI IO HWCCICAOBAHHIO (PU3MUECKUX SIBJICHUH W
MIPOIIECCOB C HCIOJIL30BAaHHEM IPSIMBIX U KOCBEHHBIX MU3MEPEHUIl; IPU 3TOM
dbopMynupoBath mpobiemy (3amady) U TUIOTE3Yy Yy4eOHOro 3KCIEPHUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 00OPYAOBaHUS, MPOBOIUTH OIBIT H
(hopMyJIIPOBATh BHIBOJIBI

10.10

OcymiecTBIATh MpsIMBIE ¥ KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYMH; MIPU
3TOM BBIOMPATh ONTUMAIBHBINA CITOCOO M3MEPEHHSI M HCIIOJIb30BaTh H3BECTHHIC
METOBbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHNN

10.11

HccnenoBaTh  3aBUCMMOCTH  MEXIY  (U3MYECKHMH  BEJIHMYMHAMH  C
HCIIOJIb30BAHUEM IIPSMBIX U3MEPEHM; P 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yIbTATHI MOJYYCHHON 3aBUCHMOCTH (DU3UYECKUX BEIMYHMH B
BUJie TaOJIUIl U TPaUKOB, A€7aTh BIBOABI 110 pe3yJIbTaTaM HUCCIIEI0BaHMS

10.12

Cobnronate mpaBuiIa 0e30MacHOrO TpyJa MpHU MPOBEJCHUM HCCIEIO0BAaHUN B
paMKax y4eOHOro SKCHEepUMEHTa, y4eOHO-HCCIIEOBATEbCKON U MPOEKTHOMN
NEATEIBHOCTM € HCIOJIb30BAHMEM  M3MEPUTEIBHBIX  YCTPOWCTB U
1a00paTOPHOT0 000PYAOBAHUS

10.13

Pemarp pacuérHble 3amaull ¢ SBHO 33JaHHON (PU3WYECKOW MOMAENBIO,
UCToNb3ysl (pu3Mveckre 3aKOHBI M MPUHIMUIIBI, HA OCHOBE aHAIM3a YCIOBHS
3a/1aun BeIOUpaTh (U3UYECKYIO0 MOJIEb, BBIACHATh (U3HUECKUE BEIIMUYMUHBI U
(hopmynbl, HEOOXOIUMBIE I €€ PEelIeHUs, TPOBOJIUTh PACUETHI U OIEHUBATH
peanbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3HUUECKON BEITMUYUHBI

10.14

Pemiate xauecTBEeHHBIE 3a7a4d: BBHICTPAMBAThH JIOTHUYECKH HETPOTHBOPEUHBYIO
LIETIOYKY PACCYXKIEHUN C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnueckue BICHUS

10.15

Hcnonp30BaTh pu pelIeHnH YIeOHBIX 3a/1a4 COBPEMEHHbBIE HH(OPMAIIHOHHEIE
TEXHOJIOTUM  JUIsl  TOHMCKa, CTPYKTYPUpPOBAaHHUS,  HMHTEPIpETaluu U
NPECTaBIeHUS Y4eOHONH M HAy4YHO-TIONYJISpHOM HMH(OpMAIMH, MOTy4YSeHHOMH
U3 Ppa3IMYHBIX HMCTOYHUKOB; KPUTHYECKH AaHAJIU3UPOBATh IOTy4aeMyIo
nuH(pOpMaIHIo

10.16

[IpuBoAMTH TpUMEPHI BKJIa/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPY)KAIOIIEr0 MHpa, B pa3BUTHE
TE€XHUKH U TEXHOJIOTHH

10.17

Hcnons30BaTh TeOpeTHYECKUE 3HAHUS 10 (PU3HKE B TTIOBCEAHEBHOM KU3HH IS
obecrieueHrss OE30MACHOCTH MPU OOpPAIICHUH C MPUOOPAMU M TEXHUUYCCKUMHU




yCTpOMCTBaMM, JUISl COXpPAHEHMsI 370pOBbS U COOJIOJEHHUS  HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpY’Kalolllel cpe/e

10.18

PaGorate B rpymnme ¢ BBINOJHEHHEM PAa3IMYHBIX COLUAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYIIBI, PAlOHAIBHO paclpeiesiTh O00S3aHHOCTH U
IUIAHUPOBATh  AESITENbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXIONO0 M3 YYaCTHUKOB TPYNIbl B  pPELICHUE
paccMaTpuBaeMoi TpoOIeMbI

11 KIIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeIbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

111

JleMOHCTpUpOBaTh HA TPHUMEpPAx POJib U MeCTO (GU3MKUA B (HOPMHUPOBAHHH
COBPEMEHHON Hay4yHON KapTHUHBI MUpa, B Pa3BUTHUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTHI, B TPAKTUYECKON JAEATEIbHOCTH JIKOJEH, LIETOCTHOCTh U €JUHCTBO
(bu3nIecKoil KapTUHBI MUpa

11.2

YuuTbiBaTh TpPaHUIBl IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENCH:
TOYEUYHBIN JIEKTPUYECKHUN 3aps, SAEpHAst MOJENIb aTOMa, HyKJIOHHAs MOJEIb
aTOMHOTO Si/Ipa MPH peleHN: (PU3NIeCKuX 3a1a4

11.3

Pacnio3naBate (u3mueckue sBICHHUS (TIPOLECCH) U OOBSCHATH MX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKA M  KBAHTOBOW  (U3HMKH:  3BJIEKTpUYECKas
IIPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIeHCTBUS TOKa,
B3aMMOJCICTBUE MAarHUTOB, DJIEKTPOMAarHWTHasT MHIYKLUS, JIEHCTBUE
MarHMTHOTO TIOJ Ha TMPOBOJHUK C TOKOM H JBWXKYIIMICS 3apan,
JIEKTPOMAarHuTHBIE KoJeOaHHUsl W BOJHBI, MPSMOJIMHEHHOE PacHpOCTpaHEeHHe
CBETa, OTpak€HUE, MpeJIOMJICHHE, HHTeppepeHuus, IUPpakuus U
MoJIApU3allusl CBETa, JUCIEpPCHs CBeTa, (DOTOIIEKTpUUECKUH dPPexT
(boTtoapdexr), cBeTOBOE HaBICHHE, BOSHUKHOBEHHME JMHEHYATOrO CIIEKTpa
aToMa BOJIOPOJia, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaJUOAKTUBHOCTh

11.4

OnuceIBaTh HN3YUCHHBIC CBOHCTBA BeIIIECTBa (QJIGKTpI/I‘IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, OJJNEKTPUYECKYID  MPOBOAMMOCTh  PA3IUYHBIX  Cpel) |
ANEKTPOMArHUTHBIE SBIIEHUS (TIPOIIECCHI), UCMONB3Ys (HU3HUECKHE BETUYHUHBIL:
JNEKTPUYECKUN  3apsl, cujda  TOKa, OJEKTPUUECKOe  HaIpsHKeHHE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh MoTeHnuanos, JJC, pabora Toka,
WHIYKIMST MarHUTHOTO TOJs, cuiia Ammepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTyliKH, SHEPrusa SJICKTPHUICCKOI0O U MAarHUuTHOI'O HOHeﬁ, nepuoa U 4actoTa
KoJieOaHUW B KoJeOaTeJIbHOM KOHTYpe, 3apsij W CHiIa TOKa B IMPOIecce
TapMOHHUYECKUX JJICKTPOMAarHUTHBIX KojeOaHui, (OKYCHOE pPacCCTOSIHUE H
ONTHUYECKasl CUJIA JIMH3bI, MPU ONHUCAHUU MPABWILHO TPAKTOBATh (PU3NUYECKUI
CMBICT HUCIOJB3YEMBIX BEIWYHH, MX O0O3HAUEHUS M EIUHUIIBI, YKa3bIBATh
(GopMyIbl, CBS3BIBAOIINE JAaHHYIO (U3MUYECKYI) BEIUYUHY C JIPYTUMH
BETTMYUHAMU

11.5

OnuceBaTh HU3YUCHHBIC KBAHTOBBLIC SABJIICHUA W MPOLCCCHI, HUCIOJb3Yyd
(1)I/I3I/I‘-IGCKI/I€ BCJIIMYUHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U




4acToTa CBETa, PHEPrusi U UMIYJIbC ()OTOHA, MEPUOJ MOJIypacnaaa, dHeprus
CBS3M aTOMHBIX fJIep; MPU OMHCAHUM TMPABUIBHO TPAKTOBATh (U3NUYECKUI
CMBIC HUCHOJB3YEMBIX BEJIMYHH, MX OOO3HAUEHUS U EIUHUIIBI, yKa3bIBaTh
(GbopMyIibl, CBS3BIBAIOIIME JaHHYIO (U3MUYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUUMHBI

11.6

Ananu3upoBaTh (U3NYECKHE MPOLECCHl U SBJIEHUSA, UCHONb3Yys (husnueckue
3aKOHBl M NpUHUUOBL 3akoH OMa, 3aKOHbI IIOCJIENOBATEIbHOIO U
HapajIeIbHOr0 COEAMHEHUS IPOBOJHUKOB, 3aKOH Jlxoyns — Jlenua, 3akoH
ANEKTPOMAarHUTHOM MHIYKIMM, 3aKOH IPSMOJMHENHOr0 pacnpoCTpaHEHUS
CBETa, 3aKOHBbl OTPAXCHUSI CBETAa, 3aKOHBI IIPEJIOMJICHUSI CBETA, ypaBHEHUE
OnHmreiiHa ang  Qortosddexra, 3aKOH COXpPAHEHHs HSHEPruH, 3aKOH
COXpPaHEHMsI MMITyJbCa, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOro 3apsia, 3aKOH
COXPaHEHMsI MAacCOBOIO 4YHCla, MOCTYylaTrel bopa, 3akoH pPaguOaKTUBHOIO
pacraza; Npu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BhIPAXKEHHUE U yCIOBHS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH

11.7

Onpenensars HallpaBJIEHHE BEKTOPAa MHIAYKIIMM MarHUTHOIO IOJI IPOBOJHUKA
C TOKOM, cuJibl AMIiepa U cuiibl JIopeHia

11.8

CrpouTh ¥ OINHUCHIBaTh H300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM 3€pKajioM,
TOHKOH JIMH301

11.9

Brimoaaare SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘~I€CKI/IX SIBJIEHUU U
IMpOLECCOB C HUCIOJb30BAHUCM MPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/JI; IIpru 3TOM
dbopMynmpoBathk mpobiemMy (3amady) W TUIOTE3y Y4eOHOro 3KCIEPHUMEHTa,
coOMpaTh yCTAaHOBKY M3 IMPEIOKEHHOTO O0OPYAOBAHUS, MPOBOJUTEH OIBIT U
(OpMyYIIHPOBATH BHIBOIBI

11.10

OCYH.[@CTBJ'IHTL MIpsAMbIC U KOCBECHHBIC U3MCPCHU (I)I/I3I/I‘-ICCKI/IX BCJIIMYUH; IIpHU
9TOM BLI6I/IpaTB ONTHUMAIIBHBIN CITOCOO HU3MEPCHUA U HUCIIOJIb30BAaTh U3BCCTHLIC
METOAbI OICHKHU HOFpCIHHOCTeﬁ I/I3MepeHI/II7I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKUX BEITUYMH C MCIIOJIB30BaHUEM IPSMBIX
U3MEPEHUH; MPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBAThH pe3ybTATHI
MOJTyYEHHOM 3aBHUCUMOCTH (PU3MUECKUX BEJIWYHMH B BHUJIE TaOJIUL U I'padUKOB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM MUCCIIEOBAHMS

11.12

CobOnronaTe mpaBuia 6€30MacHOTO TpyAa MpPHU MPOBEICHUU HCCIEIOBaHUN B
paMKax ydeOHOro SKCHEepUMEHTa, y4eOHO-HCCIIeIOBATENbCKOM U MPOSKTHOM
NESTeTbHOCTH  C  HCIOJB30BAHWEM  W3MEPUTENBHBIX  YCTPOHCTB |
71a00paTopHOro 00OpyI0BaHUS

11.13

Pemate pacu€rHple 3amaud ¢ SABHO 3aJaHHOW (PU3WYECKONW MOJECIBIO,
I/ICHOJ’IBSYSI CI)I/ISI/I‘-IGCKI/IC 3aKOHBbI " HpI/IHHI/IHBI; Ha OCHOBC aHaJIin3a yCJ'IOBI/IH
3a/1a4y BbIOUpaTh (PU3UUECKYI0 MOJIENb, BBIICHATh (PU3NUECKHE BEIMYUHBI U
(dhopMyIbl, HEOOXOAUMBIE ISl €€ PEelIeHHs], TPOBOJUTH PACUETHI M OIEHUBATH
PEATbHOCTH MOTYYSCHHOTO 3HAUEHUS (PU3NIECKON BETUIMHBI

11.14

Pemarh kauecTBEeHHBIC 3a/1a4M: BBHICTPAWBATH JIOTUYECKH HETIPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOPON Ha M3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(buzuvecKue BICHUS

11.15

Hcnonb30Bath MpH pelIeHnH y4eOHBIX 3a1a4 COBpEMEHHbIE MH(POPMAIIHOHHBIE
TEXHOJIOTUM  JJI1  TIOMCKA, CIPYKTYPHUPOBAaHUsA, HUHTEpPIpETAllUd U
MpeACTaBICHUS YIeOHOW M HAydYHO-TIOMYJISIPHOW WHOOpMAIUH, MOTYyYECHHON




W3 pa3MYHBIX HMCTOYHUKOB; KPUTHYECKH aHAJIM3UPOBATh TIOIY4aeMYIO
nH(pOpMaIHIo

11.16

OOBSCHATh TMPUHIUNBI JEHCTBUS MAaIUH, MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3idyaTh yCIOBHS WX 0OE30MAaCHOTO HCIIOJIb30BAaHUSA B
MTOBCEIHEBHOM JKU3HU

11.17

[IpuBOUTE IPUMEPHI BKJIAA POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE ITPOILIECCOB OKPYKAIOUIETO MHPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTUHN

11.18

Hcrosnp30BaTh TEOPETHUECKUE 3HAHKS 110 (DU3MKE B OBCCIHEBHOM JKH3HU JUIS
obecrieyeHrs: 0€30MACHOCTH MPHU OOpAIIEHUH C NPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JUISI COXPAHEHHUS 370POBbSI M COONIOACHHUS  HOPM
HKOJIOTHYECKOTO TTOBEICHHS B OKPYXKAIOIIEH cpesie

11.19

PaGorarp B rpymnme ¢ BBIIOJHEHHEM pPAa3IMYHBIX COIHMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYNIBI, PAIlMOHAIBHO paclpeneiiaTh O0S3aHHOCTH H
IJIJAHUPOBAaTh  JIEATEJIBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJ€KBaTHO
OLICHMBAaTh BKJIAJ KAXKJIOTO M3 YYAaCTHUKOB TIPYNNbl B  PELICHUE
paccMmatpuBaeMoil mpoOIemMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o mpupoae. Haydneie MeTombI
MO3HAHUS OKpY’Kalomiero Mupa. Poib skcriepuMenTa u
TEOPUM B  Tpolecce  MO3HAHWUSA  TPUPOJBI.
DKcIepuMeHT B (hU3HKe

1.2

MopenupoBanue (U3NIECKUX SBICHUH U MPOIECCOB.
Hayunble runoressl. @u3nyeckue 3aKOHBI U TEOPHUHU.
I'panunel  TPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.
[Ipunnun coorBercTBUsa. Pons um mecTto ¢u3Mku B
(hopMUPOBaHMM COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOHN AEATEIbHOCTH JIFOJEH

MEXAHUKA

#HHPart##KUHEMATHUKA

211

Mexanuueckoe JBU)KCHUE. OTHOCHUTENBHOCTD
MexaHuyeckoro  ABmxkeHusa. Cucrema  oTcuéra.
Tpaekropust

2.1.2

Ilepememienue, ckopocTb  (CpedHsisl  CKOPOCTb,
MIHOBEHHAas CKOPOCTh) U YCKOpPEHHE MaTepHalbHOM
TOYKH, HUX IPOCKIHMU HA OCHU CHCTCMblI KOOpPJAHHAT.
CrnosxeHue nepeMenieHnii u ClI0)KeHNe CKOpOCTeH

2.1.3

PaBHOMEpHOE M PpPaBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBukenue. ['paduxu  3aBUCHMOCTM  KOOpPJAMHAT,
CKOPOCTH, YCKOpPEHHWs, IyTM U IepeMelIeHUs
MaTepuaabHON TOYKHA OT BPEMEHHU

2.1

2.14

CBoOoaHOe masieHne. Y CKopeHne cBo0OOTHOTO
naJIeHUs

2.15

KpuBonuneiinoe nsmxeHne. PaBHOMEpHOE NBUKEHHE
MaTEpUAJIbHOM TOYKM 110 OKPY)KHOCTH. YTJOBas
CKOpPOCTb, JIMHEHHas ckopocThb. Ilepuon m wacrora.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texuudeckue yCTpOﬁCTBaI CIINAOMCTP, [ABUKCHUC
CHapsAO0B, HCIIHBIC U PEMEHHBIC II€PEaaAYN

2.1.7

[Ipaktnueckne pabotel. W3mepeHne MIHOBEHHOI
ckopoctd. HccnenoBaHue COOTHOIICHHUS — MEXKIY
IIyTSIMU, MPONJEHHBIMHM TEJIOM 32 IOCIIEIOBATEIbHBIE
paBHBIE TPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM
JNBWKEHUH C Ha4aJbHOW CKOPOCTBIO, PABHOM HYJIIO.
N3yueHne nBMXKEHUS ILIapUKA B BA3KOM JKUIKOCTH.
N3yuenune JBUKECHHUS Tena, OpOILIEHHOTO




TOPH30HTAIEHO

2.2

##HPar## JMHAMUKA

2.2.1

[Ipunmun otHocurenbHocTH [Manunes. [lepBeiil 3aK0H
Hprotona. MHepimanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

2.2.3

Bropoii 3akon HeroToHa /11 MaTepuaJbHOW TOYKH B
nHepumanbHoit cucteme otcuéra (MCO). Tperuit
3akoH Hpl0TOHA /17151 MaTepHalIbHbIX TOUEK

2.24

3aKoH BCCMHUPHOI'O  TATOTCHUA. Cuma TSDKECTH.
HepBa;I KOCMHYECKas CKOPOCTE. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIb)KEHUSI M cuia TpeHus nokos. Koaddumuenrt
TpeHusi. Cuiia CONpPOTUBIECHUS MPU ABUKEHUU Teja B
YKUJIKOCTHU WM Ta3e

2.2.7

[locrymatensHoe W BpallaTebHOE  JIBHXKCHHE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CWIJIBI OTHOCHUTENIBHO Ocu BparmieHus. [linedo
cuibl. YcioBust paBHoBecHs TBEporo tena B MCO

2.2.9

TexHu4eckue yCTpONCTBA: NOAIINITHUKY, IBHUYKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuyeckue paboThl. V3yueHune aBmkeHHsI Opycka
II0  HAaKJIOHHOM  IUIOCKOCTH  IOJ  JCHUCTBUEM
HECKOJNBKUX cuil. MccienoBanne 3aBUCMMOCTH CHIT
yIPYrocTH, BO3HUKAOUIMX B  JepopMupyeMon
NpY)XMHE U PE3NHOBOM o0OO0pa3lie, OT BEJIWYMHBI HUX
nepopmanuu. HMcecnenoBanue yciaoBUH paBHOBECHS
TBEPAOTO TEJIa, UMEIOLLET0 OCh BpalllCHUS

2.3

HEHPar#HH#3 A

KOHbI COXPAHEHIA B MEXAHUKE

2.3.1

Nmmynse MaTepuanbHON TOYKH, CUCTEMBI
MaTepuanbHbIX TOYEK. MIMIynbCc CHIIBI U M3MEHEHHE
HMITyJIbCA TeJIa

2.3.2

3akoH coxpaHeHus umnyinbca B MCO. PeaktuBHOE
JIBUKECHHE

2.3.3

PabGora cuner

2.34

MomHocTh CHITE

2.3.5

Kunernueckass osHepruss  MaTepUaJbHOM  TOYKH.
TeopeMao KMHETHYECKOW SHEPTUH

2.3.6

[TorenmmanvHass sHeprus. [loTeHumanbHas sHEpPrus
yIpyro nedhopMupoBaHHOM MIPY>KUHBI.
[ToTennmansHas »HEprus Tena BOJW3M TMOBEPXHOCTH
3eMin

2.3.7

HOTGHHI/IEU'IBHI)IG N HCIIOTCHUUAJIBHBIC CHUIIBI. CBs3b
pa6OTI>I HCIMMOTCHUOHAJIBHBIX CHJI C HU3MCHCHUCM




MEXAaHUYECKOW DHEPrMM CUCTEMbI TeJI. 3aKOH
COXpaHEHUs MEXaHWYECKON dHEPTUN

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

TexHuyeckue ycTpoHCTBa: IBUKEHHE PAKET, BOJAOMET,
KOIep, NPYKUHHBINA MUCTOJET

2.3.10

[IpakTrueckue paboThl. M3ydeHue CBS3M CKOpOCTEH
Ten mpu HeynpyroM yxaape. HMccinemoBaHue CBs3H
paboThl CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEPrUuu
Tena

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU

311

OcHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM
teopur. bpoyHoBckoe  nBmwkenue. Juddysus.
XapakTep JBWXEHUS W B3aUMOJCHCTBUS YaCTHIL
BEleCTBa

3.1.2

Mopenu cTpoeHMs Ta30B, )KUJIKOCTEN U TBEPABIX TEI U
OOBJICHEHHE CBOICTB BEIIECTBA HA OCHOBE DJTHX
MoJelIen

3.13

Macca monekyn. KonnuectBo BemectBa. [locrosiHHas
ABoraapo

3.14

TermoBoe paBHoBecue. Temneparypa u €€ U3MepeHueE.
[IIxana remneparyp Llenbcus

3.15

Mogens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HIEAIIBHOTO Tra3a

3.1.6

AbGcomoTHas TemmepaTypa Kak Mepa  CpeaHen
KMHETUYECKOM 3HEPrUU TEIUIOBOIO JBUKEHHS YaCTHUIL
rasza. [IIkana remneparyp Kenbuna

3.1.7

VYpaBuenne Kinanelipona — MenngeneeBa. 3akoH
JanbToHa

3.1.8

I"a3oBble 3akoHBI. M30mpoiieccsl B HI€ATBHOM Trase C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: HM30TepMa,
n30x0pa, n3obapa

3.1.9

TexHuyeckue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTsl. M3MepeHne Macchl BO3ayxa B
KJaccHoOM KkomHare. HMccinemoBaHue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSIHHS Pa3peKeHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

321

TepmoanHamMuueckass cucreMa. BHyTpeHHs 3Heprus
TEPMOAMHAMMYECKON CHUCTEMBI U  CIOCOOBI €€
W3MEHEHUS

3.2.2

KonunuectBo TemnoTs! u pabora. BHyTpeHHss sHeprust
OJTHOATOMHOT'0 HJI€aJIbHOIO ra3a

3.2.3

Bunast TeTIOTIepeIavuu: TETJIOMPOBOAHOCTb,
KOHBEKIIUSI,  U3JydeHHe. TemIoéMKoCcTh  Tena.




VnenpHas TEIIIOEMKOCTD BEIIECTBA. Pacuér
KOJIMYECTBA TEIUIOTHI TIPU TEIIIoTepeiaue

IlepBeiii  3akoH  TepmoauMHaMuKU. [IpuMeHeHue

3.2.4 MEPBOrO 3aKOHA TEPMOJMHAMHKH K HM30MPOIIECCaM.
I'paduueckas unTepnperanus paboThl ra3a
Tennossle MamuHbl. [IpUHIMNBI 1EHCTBUS TEIJIOBBIX
395 MamH. [IpeoOpasoBaHusi 2HEPrMM B  TEIUIOBBIX
o mamuHax. Kosdduuuent monesnoro aeicraus (najiee
— KIIJ{) TernoBoii mamuusel. ukn Kapuo u ero KI1/]
Bropoii 3akoH TepmomuHamuku. HeoOpatumocTh
3.2.6 MpoleccoB B Tpupoje. TemmoBele IBUTATEIH.
DKOJOTHYECKHE MPOOIEMbI TETUIOIHEPTCTUKH
397 TexHu4eckue yCTpPOWCTBA: JABUIaTellb BHYTPEHHETO
o cropanus, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED
328 [Ipaktuueckne pabotbl. M3mepenue  yaenbHOI
o TEIIOEMKOCTH
###HPar#H##AT'PEIT ATHBIE COCTOSHUA BEHLIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3zoBanue u KoHaeHcanus. lcmapenue wu
331 KUIIEHUEe. YelbHas TeIioTa M[apooOpa3oBaHMUs.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT 1aBICHUS
332 AOCONIOTHAS U OTHOCHUTENbHAs BIAXKHOCTH BO3IyXa.
h HacplmenHsIi nap
Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena.
3.3.3 AHnzorponuss  CcBOMCTB  KpuctauoB.  JKuakue
3.3 kpuctanibsl. COBpeMEHHbBIE MaTepHAaIbI
' 334 [InaBneHve W KpuCTaIU3alvs. YAeNnbHas TEIUIoTa
o riasnenus. Cyoaumanus
3.3.5 YpaBHeH#He TEI0BOro 6amaHca
TexHuyeckue yCTpONCTBA: TUTPOMETP U TCHXPOMETD,
336 KaJIOpUMETpP, TEXHOJOTHUHU TMONYYEeHHUS COBPEMEHHBIX
h MarepuaioB, B TOM 4YHCJIE€ HAHOMATEPUATOB, U
HaHOTEXHOJIOTUU
337 [Ipaktnueckne paboTel. HM3mepeHue BIAKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
##H#Par### I JIEKTPOCTATUKA
411 DIekTpu3anus Tel. JIeKTpudyeckuil 3apsia. J[Ba Buaa
o SIIEKTPUYECKHUX 3aPsI0B
41.2 [TpoBOIHUKHM, TUATEKTPUKHU U MOTYIPOBOIHUKH
4.1 4.1.3 3aKOH COXPaHEHHUS DIIEKTPUYECKOTO 3apsiia
41.4 B3aunmopeiictBue 3apsanoB. 3akon Kymnona
DneKTpuueckoe ToJe. Hanpsoxk€HHOCTb
4.1.5 aNeKTpudeckoro mons. [lpuHnun cynepnosuiumu.

JIuHUM HanPsHKEHHOCTH IEKTPUYECKOTO TTOJIS




Pabora cun anekTpocratnyeckoro mosis. [loTeHmuman.

4.1.6
Pa3zHocTtrs moTeHnanos
[IpoBOogHMKHM ¥  JUAJIEKTPUKA B  [OCTOSHHOM
4.1.7 AIEKTPUIECKOM oJie. JusnexTpudeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTh.  KonaeHcaTop. DIEKTPOEMKOCTh
4.1.8 IJIOCKOTO  KOHJIEHCATOpa. ODHEpPrusi 3apsHKEHHOTO
KOHJIEHCATOpa
Texuuueckue yCTpOICTBA: 3IEKTPOCKOT,
419 JJIEKTPOMETP, AIIEKTPOCTATUYECKAS 3alIuTa,
o 3a3eMJIEHHE 3IEKTPOIPHOOPOB, KOHJIEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
4110 [IpakTunueckue padboTsl. M3MepeHue 31eKTpOEMKOCTH

KOHJICHCATOpa

4.2

HHHPar###TIOCTOSIHHBIA DJIEKTPUYECKHM TOK. TOKH B PA3JIMYHBIX

CPEJIAX

421

VYcinoBus CYIIIECTBOBaHUS OCTOSIHHOTO
aneKkTpudeckoro toka. Mcrounuku toka. Cuiia Toka.
TTocTosHHEBII TOK

4.2.2

Hampsokenue. 3akon Oma 175 yyacTka 1enu

4.2.3

:‘)HCKTpI/I‘{eCKOC COIIPOTUBJICHUC. YaennHOE
COIIPOTHUBJICHHEC BCUICCTBA

4.2.4

HOCJ’IG,Z[OB&TCHLHOG, mapajjicjibHOC, CMCIIaHHOC
COCAUHCHUEC ITPOBOIHUKOB

4.2.5

PaGora »snektpuueckoro Toka. 3akoH Jlxoyms —
Jlenma

4.2.6

MOIIHOCTH QJICKTPHUYIECKOT'O TOKA

4.2.7

anekTpoABIKyIas cuna (nanee — 9J1C) u BHyTpeHHEee
COMPOTHUBIIEHWE HCTOYHMKA Toka. 3akoH Owma s
TIOJIHOM (3aMKHYTOM) anekTpuyeckoit nenu. KopoTtkoe
3aMBIKaHHE

4.2.8

DNeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIJIOB.
3aBUCUMOCTh CONPOTHUBIICHUS METaJUIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpryecknii  Tok B Bakyyme. CBoiicTBa
3JEKTPOHHBIX IIyYKOB

4.2.10

[MonynpoBomauku. CoOCTBEHHass W MpUMECHas
MIPOBOJMMOCTh  ITOJYIPOBOJHHUKOB. (CBoMcTBa p-N
nepexoza. I[loaynpoBogHIKOBBIE TPHOOPHI

4211

DIIEKTPUYECKUI TOK B JJIIEKTPOJIUTAX.
DNEKTPOIUTHUYECKAS JUCCOLUALUSA. DIEKTPOIIN3

4.2.12

aﬂeKTpI/I‘{CCKI/Iﬁ TOK B razax. CaMOCTOSTENbHBIA H
HECaMOCTOSTEIbHBIN paspdana. Paziauunbie THIIBI
CaMOCTOATCIIBHOI'O pa3psaa. Mounnus. I11na3zma




4.2.13

TexHuueckue yCTpOMCTBA: aMIIEpPMETpP, BOJBTMETP,
peocTaT, MCTOYHHMKHM TOKa, 3JIEKTPOHArpeBaTesIbHbIE
pUOOPHI, AIEKTPOOCBETUTEIHLHBIE pUOOPHI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIH JHO/,
TEPMUCTOPBI U (HOTOPEIUCTOPHI, MOTYIIPOBOTHUKOBBII
Auoa, raJlbBaHHKa

4.2.14

[Ipaktuyeckne paboThl. M3ydeHHe CMEIIAHHOTO
COCIMHEHUS PE3UCTOPOB.

N3mepenne DJIC rucToyHMKA TOKA U €r0 BHYTPEHHETO
conpotusiieHus. Habmronenue anexrponusa

11 KIIACC

Kon
pa3jiena

4

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMeHTHI COJeP:KAHUSA

SJIEKTPOAMHAMUKA

4.3

##HPar##H#MATHUTHOE I10JIE. DJIEKTPOMATHUTHASA MHAYKLMA

43.1

IlocTostHHBIE MAarHuThbl. BzaumojaerictBue
HOCTOSIHHBIX MAarHHUTOB

43.2

MaruutHoe mosie. BekTop MarHUTHOM WHIYKIIHH.
[Mpunmun  cynepno3unuu. JIMHUKM ~ MarHUTHOU
nHaykuud. KapTuHa nuHUNA MarHUTHOM MHAYKIIUU
MOJIST TOCTOSIHHBIX MAarHUTOB

4.3.3

MarnuTtHoe mojie MNpOBOJAHMKA C TOKOM. KapTuHa
JUHUW TOJS JJIMHHOTO TMPsSMOTrO TNPOBOJHUKA U
3aMKHYTOI'O KOJIBIOCBOT'O IMPOBOAHMKA, KATYIIKHU C
TOKOM. OrnpIT Opcrena. Bzaumoneiicterue
IIPOBOAHHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOYJIb U HAIIpaBJICHHE

435

Cuna Jlopenna, e€ MOIylbp U HalpaBJICHHUE.
JIBrb>KeHWEe 3apsyK€HHOW 4YacTHUIbl B OJHOPOJIHOM
MarHuTHoOM noiie. PaGota cunel Jlopenia

4.3.6

SIBneHue ANEeKTPOMArHUTHON UHAYKITUU

4.3.7

[ToTok BeKTOpa MAarHUTHON WHIYKIIMH

4.3.8

QJIC WHIYKIIUH. 3akoH AIEKTPOMATHUTHOM
nHaykiuu dapanes

4.3.9

Buxpesoe anekrpuyeckoe nose. JC uHIyKUHH B
MPOBOJHUKE,  JIBUKYIIEMCS  IOCTYIATEJbHO B
OJHOPOJHOM MArHUTHOM I10JIE

4.3.10

[IpaBuno Jlenna

4311

NunyktuBHocth. SBnenue camounaykuuu. JIC
CaMOUHTYKITUI

4.3.12

9H€pFI/I$I MAaramMTHOIO IOJIA KaTylllKU C TOKOM




4.3.13

DJIEKTPOMArHuTHOE T0JIe

4.3.14

TexHuueckue yCTpOKCTBA: IOCTOSSHHBIE MAarHUTBHI,
3JEKTPOMAarHMUThl, AJIEKTPOJABUraTelb, YCKOPUTEIU
3JIEMEHTApHBIX YACTHULI, UHAYKLIMOHHAS [1€Yb

4.3.15

[IpakTuueckue padoThl. M3yueHue MarHuTHOTO MOJIs
KaTymku ¢ TokoM. MccrnenmoBanue —nedcTBUS
[IOCTOSIHHOTO ~MarHuTa Ha pPaMKy C  TOKOM.
Hccnenosanue SIBJIICHUS AJIEKTPOMATrHUTHOMN
WHIYKIIAHA

KOJIEBAHUA 1 BOJIHBI

5.1

##HPart#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

.11

KonebarensHas cucrema. CBoOoOmHBIE KoneOaHUS.
lapmonnueckue konebanus. Ilepwon, dacrora,
aMIuIATyna u ¢asa KoseOaHui

512

[IpyxuHHBIA MasTHUK. MaTeMaTHYECKUN MAasATHUK

513

YpaBHeHue TapMOHUYECKHX KOJIeOaHMil.
Kunemarnueckoen JTUHAMUAYECKOE OmnHUcaHue
KOJICOATEeIbHOTO JIBHXKCHUS

5.1.4

[IpeBpaieHue  SHEpPrud  IMpU  TFAPMOHUYECKHUX
kojeOanusx. CBA3b  aMIUIUTYIAbl  KoOJIeOaHU
UCXO/HOM BEIMYMHBI C aMIUTUTYAaMU KoJjeOaHui eé
CKOpPOCTH M YCKOPEHHUs

5.15

Konebarennpublit KOHTYD. CBo0OogubIE
JNEKTPOMArHUTHBIE  KoNeOaHus B  HA€aIbLHOM
KojeOaTenbHOM  KOHType.  AHAJIOTUS  MEXAY
MEXaHUYCCKHUMU U ANMEKTPOMArHUTHBIMH
konebanusimu. @opmyna Tomcona

5.16

3akoH COXpPaHCHUA OHCPIrun B nacaJbHOM
KoJe0aTenbHOM KOHTYpe

5.1.7

BriHyX1eHHBIE MEXaHUYECKUE KoJe0aHusl.
Pesonanc. Pe3oHaHcHass kpuBas. BbIHyXIEHHbIE
OJICKTPOMArHMuTHBIC KoaeOaHusl.

5138

[lepemennbiii Tok. CHHYCOMAANBHBIN NepEeMEHHBIN
TOK.

5.19

MOIHOCTh TMEPEMEHHOTO TOKa. AMIUIUTYAHOE H
JEUCTBYIOLIEE 3HAYEHNE CUIIBI TOKA U HATIPSYKEHUS

5.1.10

Tpanchopmarop. IlpousBojmcTtBo, mepemaya u
noTpedieHne AIEKTPUUECKOM SHEPTHUH.
DKOJIOTUYECKUE  PUCKM  TpPU  MPOU3BOJCTBE
anekTpudeckoil snepruu. KynbTypa ncnonb30BaHUs
3JEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HU

5.1.11

Texnuueckue yCTpPOMCTBA:! ceiicmorpad,
3JIEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepead

5.1.12

[IpakTuueckue padbotsl. MccnenoBanue 3aBUCUMOCTH
nepuojia MajibIxX KosieGaHuil rpy3a Ha HUTH OT JJIUHBI




HUTU U Macchl rpysa. MccrnenoBanue nepeMeHHOTO
TOKa B ILENMHM M3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U Pe3ucTopa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHuueckrue BOJHBI, YCIOBHS PACIPOCTPAHEHHUS.
[lepuon. CkopocTh pacnpocTpaHEHUS W JUIMHA
BoJIHBI. [loniepeynsie U MPOA0IbHBIE BOJTHBI

5.2.2

###Par###  Uuatepdepenmus u  audpakmus
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. I'poMkoCTh 3Byka. BbicoTa
ToHa. TemOp 3ByKa

5.24

ONEKTPOMAarHUTHBIE BOJHBL. Y CJIOBHS H3JIy4EHUs
JJICKTPOMAarHUTHBIX BOJIH. B3aumHas opHeHTanus
BEKTOpOB E, B ¥ v B 3JIEGKTpPOMarHuTHOM BOJIHE B

BaKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE,
MIpeIOMJIEHUE, noJIsipu3aLus, T paxus,
untepdepenius. CKOpPOCTh  3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lkana »neKTPOMAarHUTHBIX BOJH. lIpumeHeHume
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTIBI PaaroOCBI3H u TEIEBUICHUSL.
Panuonokanus. DIEKTpOMarHWUTHOE 3arps3HEHUE
OKpYKaroIen cpeibl

5.2.8

Texauueckue YCTpOMCTBA: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasg JIMArHOCTHUKA B
TEeXHUKE M MEQULHHE, panap, paauolpUEMHUK,
TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

H##HPar#H#OIITUKA

531

[IpsmMonuHEeNiHOE  pacnpocCTpaHEHHE  CBeTa B
oaHOpoaHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHbl OTPaXEHUS CBETa.
[TocTpoenue n300pakeHH B MIIOCKOM 3epKajie

5.3.3

[Ipenomnenue cBeta. 3aKOHBI NPEIOMIICHHS CBETA.
AOGCOTIOTHBIN MMOKa3aTeb MPEJTOMICHUS

5.34

[TonHoe BHYTpeHHee oTpakeHue. [IpenenbHblid yroi
TTOJTHOTO BHYTPEHHETO OTPaKCHHUSI

535

Hucnepcust cBeta. CloXHBIA cOocTaB 0Oelloro cBeTa.

IIser

5.3.6

Coluparoniue ¥ paccewBaronue JHH3BL. TOHKas
nuH3a. POKYCHOE PacCTOSHUE M ONTUYECKas CHUJIA
ToHKOM JsmH3bl. [locTpoeHune wu300pakeHuil B
cOOMparIIMUX M paccewBaronMx nuH3ax. Popmyna
TOHKOH JIMH3EIL. Y BEeIMYEHHE, TaBaEMOE JIMH30M

5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKON ONTUKH




HNurepdepennius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOEHN MAKCUMYMOB 1 MUHUMYMOB B
UHTEeP(HEPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UICTOYHUKOB

5.3.8

Hudpakuus csera. JudpaknuoHHas pemETKA.
539 VcnoBue HaOMIOAEHHMS TJIABHBIX MAKCMMYMOB ITPU
e MajeHuu MOHOXPOMATHYECKOTO cBeTa Ha

TU(PPaKIIOHHYIO PEIIETKY

5.3.10 [Monsipuzanus ceera

Texnuueckue YCTPOMCTBA: OYKH, aIyna,
5311 ¢doroamnmapar, NPOSKIMOHHBINA amlmmapar, MUKPOCKOII,
o TEJICCKOI, BOJIOKOHHAs ONTHKA, Ju(paKIrmOHHAs

peLIETKA, TOISPOU

[Ipaktuueckue pabGoTsl. WM3mepeHue mnokaszaTens
IIPEIOMIICHUSI. Hccnenosanue CBOICTB
nzobpaxxeHuit B nuH3ax. HaOmromeHnue nucnepcun
cBeTa

5.3.12

DJIEMEHTbI CIIELIUAJIBHOM TEOPMU OTHOCUTEJILHOCTH

I PaHUIbl IIPUMCHUMOCTHU KJIaCCUYECKON MEXaHUKH.
HOCTy.]'IaTLI TCOPUU OTHOCHUTCJIIBHOCTH:

0.1 WHBApUAHTHOCTh MOJYJS CKOPOCTH CBeTa B
BaKyyMe, TPUHIIUIT OTHOCUTEILHOCTH DUHIITEeITHA
0 6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMesieHue
BPEMEHU U COKPAILLEHUE JITTUHBI
6.3 DHEprusi 1 UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBs3b Macchl ¢ 3HEPrueil U UMITyJIbCOM CBOOOIHOM
YaCTHUIIbl. DHEPTHUS MOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. Popmyina [lnanka cBs3u 3HEPruu GOTOHA C
€ro 4acTOTON. DHeprusl U UMITyJbC (POTOHA
719 OtkpeiTue U HucciaenaoBanue ¢Goroddpdexra. OnbITh
A.I'. CroneroBa. 3akoHs! hoToddhdexTa
7.1 713 VpaBuenne  OunHmTeiiHa s Qororddexra.
«Kpacnas rpanuma» ¢potodrddexra
7.1.4 Hasnenne ceera. OnwiTel [1.H. JIeOGenena
7.15 XUMHYECKOEe IeUCTBUE CBETA
716 Texuuueckue yCTpoicTBa: (hoTO31EMEHT,
(dhoTomatuuk, comHeuHas 6aTtapesi, CBETOIHO/T
CTPOEHUE ATOMA
Mopens atoma Tomcona. OnbiTel Pezepdhopaa mo
7.2 7.2.1 HCCTIe0BaHUIO CTpOeHMS aToMa. [ImanetapHas
MOJIeTb aTOMa
71.2.2 [Toctynater  bopa. W3nayuenue W  MOTJIOIICHUE




(OTOHOB TpU Mepexoje aToMa C OJHOTO YPOBHS
SHepruu Ha aApyroi. Bunbl cnektpoB. CrnekTp
YpOBHEI 3HEpPrUu aToMa BOAOPOJa

7.2.3

BonnoBeie cBoiictBa wactuil. Boaubel ge bpois.
KopmyckynsipHo-BotHOBOM — ayanusm.  ludpakmms
AJIEKTPOHOB Ha KPUCTAJLIaxX

7124

CrnoHTaHHOE M BBIHYXKACHHOE  H3JIyYCHHE.
YcTpoicTBO U IPUHLIKIT pabOTHI Jlazepa

7.2.5

TexHuueckue YCTpOICTBa: CHEKTpaJIbHbIA aHAIN3
(cnekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTED

7.2.6

[Ipaktuyeckune padotsl. HabmoneHue nuHeiHuaToro
CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Meronsl HaOIOACHUS 51 perucTpanuu
3JIEMEHTAPHBIX YACTHII

7.3.2

OtkpeiTHe paanoakTUBHOCTH. OmbiThl Peszepdopna
[0  ONpENCJIICHHI0  COCTaBa  PaJuOaKTUBHOTO
m3nydyenusi. CpoiictBa anbda-, Oera-, ramma-
W3IydeHusl. BiusiHue paaroakTUBHOCTH Ha KUBBIE
OpTraHU3MBI

7.3.3

OTtkpbITHE TPOTOHA U HEUTpoHA. HykimoHHas Mozenb
sapa [I'eitsenOepra — IMBaHenko. 3apsag  sapa.
MaccoBoe uucno sijapa. Mzoronst

7.3.4

Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIHN OeTa-
pacnan. I'amMa-usimydenue. 3akOH PaJuOAKTUBHOTO
pacrniaga

7.3.5

DHeprus CBsI3W HYKJIOHOB B sape. SlnepHbie CHIIBL
JedexT macchl sipa

7.3.6

Snepusle peakuuu. JleneHne U CUHTE3 sAEp

7.3.7

Snepubiii  peaktop.  TepMoOsACpHBIA  CHUHTE3.
[IpoGneMbl M TNEPCHEKTUBBI AEPHONM 3HEPIETUKH.
DKOJIOTUYECKHE aCMEKTHI sIIEPHON IHEPTeTUKHU

7.3.8

OnemeHTapHble YacTUIbl. OTKpBITHE MO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9

TexHudeckue  yCTpoWCTBa: JO3UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas 6oM6a

7.3.10

[Ipaktuueckne pabotel. MccienoBanue TpPEKOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3B&3gHoro Heba. Co3Be3nusi, sSpKUe 3BE3NHI,
IIJIAHETHhI, UX BUJANMOC JIBUXXCHUC

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOM TI'pyIIIBL.
[InaHeTbI-TUraHTBl M UX CIIYTHUKH, KapJIUKOBBIE
m1a”eTsl. Mansle Tena ColHEYHON CUCTEMBI




8.3

Comnne, ¢otochepa u armochepa. CoHeuHas
aAKTHBHOCTb

8.4

Hctounuk sHeprun CosiHIa U 3BE311

8.5

3BE31bI, HMX OCHOBHBIC XapaKTEpPUCTUKH: Macca,
CBETUMOCTb, PaJInyC, TEMIIEpaTypa, UX B3aUMOCBSA3b.
JlnarpaMMa «CHEKTPAJIbHBIM KJIACC — CBETUMOCTbBY.
3BE35I IVIaBHOU MOCIEN0BATEILHOCTU. 3aBUCUMOCTD
«Macca — CBETHMOCTLY» IS 3BE3J TJIaBHOMU
IIOCJICAOBATEIILHOCTH

8.6

HiHPar####BuyTpennee CTPOCHHUE 3BE3 L.
CoBpeMEHHBIE TIPEIICTABICHUS O TPOUCXOXKICHUU U
sposrrornu CouTHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — nama T'amaktuxa. CnupanbHas
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3], ra3a u
nbui.  [lonoxxenne wu  nBwxkenwe ConHoa B
lanaktuke. Ilnockas u chepudeckas MOICUCTEMBI
lNanaxktuku

8.8

Tunel ramaktuk. PaguoranakTuku U KBaszapsl.
YEpHbI€ ABIPHI B Spax TalaKTUK

8.9

Bcenennas.  Pacmmpenue  BceenenHoil.  3akoH
Xabb6na. Pasberanne ramaktuk. Bospact u pamumyc
Bcenennoii, teopus bosbmoro B3pbeiBa. Mogens
«ropsiuei Beenennoi». PennkroBoe usnyueHue

8.10

MacmrabHast CTPYKTypa Bcenennoin.
MeraranakTuka. Hepeménneie po0OIeMbI
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

1

CdopmupoBaHHOCTh yMEHUN pacrno3HaBaThb (DU3UUECKUE SIBICHUS

(mportecchl) U OOBSICHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOITIOJIararomumMu (bl/I3I/I‘leCKI/IMPI IIOHATHUAMUN u

BCJIIMYMHaMHU, XapaKTCPU3YIOIIUMHU (1)I/I3I/ILI€CKI/I€ IIPOLECChI

CdopMUpOBaHHOCTH YMEHHUH TPHUMEHATH 3aKOHBI  KIIACCHYECKOMN
MEXaHHKH, MOJICKYJISIPHON (107635097 " TEPMOJTUHAMUKH,
JJIEKTPOJAMHAMUKHY, KBAaHTOBOW (M3MKHM JUIs aHaimM3a U OOBSCHEHUS
SBIICHM MHUKPOMHUpA, MaKpOMHpa W MeEraMHupa, pa3jinyaTrh YCIOBHS
(rpaHHIBI, O0JIACTH) MPUMEHHUMOCTH (PU3NYCCKUX 3aKOHOB, TOHUMATh
BceoOmmii xapaktep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAHHMYECHHOCTH
UCTIOJIb30BaHUSl  YAaCTHBIX  3aKOHOB,  aHAJIU3UPOBaTh  (U3UYECKHE

MpONLECChI, UCTI0JIB3Ysl OCHOBHBIC ITOJIOKCHUS, 3dKOHBI U 3dKOHOMCPHOCTU

ChopMUpOBAaHHOCTh YMCHHSI pa3u4arTh yCIOBUS  IPUMEHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMHpPOBaHHOCTH YMEHUS pelIaTh PACUETHBIE 3a/1a4M C SBHO 3aJaHHOU
U HESBHO 3aJaHHOW (PU3WUYECKONW MOJIeTbI0: Ha OCHOBAHMHM aHaJIn3a
yCIIOBUSL BBIOMPATh (DU3MYECKHME MOJENH, OTBEYAIIINe TPeOOBAHUIM
3aa4uM, TMPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIaThl
¢u3NYeCKUX TEOpUH MpH MCIONb30BAaHUM MAaTEMaTHYECKHMX METOJI0B
pemeHI/m 3ajaa4, HpOBOI[I/ITI) paCLIéTI)I Ha OCHOBAaHHUH UMCIOIIUXCA JaHHBIX,
AQHAJIM3UPOBATh pE3yJbTaThl M KOPPEKTUPOBATh METOAbl PELIEHUS C

y‘IéTOM MOJIYYCHHBIX PE3YJIbTATOB

PemaTte kadecTBeHHBIE 3ajaud, TPEOYIOIIME TNPUMEHEHHs] 3HAHWHN U3
pasHBIX pa3/leNoB MIKOJBHOTO Kypca (HU3WKH, a TakKe HHTErpaluu
3HAHUM U3  JPYrHUX [PEIMETOB  €CTECTBEHHOHAYYHOrO  IMKJA:
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY pACCYKICHUH C ONOpod Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U CbI/I?,I/I‘IeCKI/Ie SIBJICHUSA

Biianenne 0CHOBHBIMH METOIAMU HAYYHOT'O [TO3HAHUS, HCIIOJIb3YEMBIMU B
¢u3MKe: TPOBOAUTH TIPSMBIE W KOCBEHHBIE H3MEpPEHUS (PU3MUECKUX
BEIIMYWH, BBIOMpas ONTHMAJIBHBIA CIIOCOO0 HW3MEPEHHs] W MCIOJIB3YS
MU3BECTHBIE METOAbl OLIEHKU IOIPEIIHOCTEN W3MEPEHUM, NPOBOJMTH

HCCeIOBaHNE 3aBHUCHUMOCTEH (I)PBPI‘ICCKI/IX BCJIIMYHUH C HCIIOJIb30BAHUEM




NPSIMBIX HU3MEpPEHUM, OOBACHATH MOJYYCHHBIE PE3YNbTAThl, HCIOIb3YS
¢u3nveckue TEOpHH, 3aKOHBI U MOHSATHUS, U JIeNaTh BBIBOJBI; COOMIOATh
npaBmiia 6€30MacHOro TpyJa MpU MPOBEACHUM HCCIIEJOBAHMM B paMKax
y4eOHOr0 SKCIEPUMEHTa M y4eOHO-HCCIIeI0BATEeIbCKON /IEITEIbHOCTH C
HCII0JIb30BaHUEM UPPOBBIX H3MEPUTENIbHBIX YCTPOMCTB u

71a00paTOPHOTO 0OOPYHOBAHHUS

ChopMupoBaHHOCTh YMEHUH aHAIM3UPOBATh U OICHHUBATH TOCIICACTBUS
OBITOBOI W TPOM3BOJCTBEHHOW [EATEIBHOCTH YEJIOBEKA, CBS3aHHOU C
(GU3HYECKUMU TPOIECCAMH, C TMO3UIUN IKOJIOTUYECKOW O0€30MacHOCTH;
NPEJCTaBICHUA O paliOHATHbHOM NPHUPOJONOIB30BAHUM, a TaKKe
pasyMHOM UCIIOJIb30BAaHUU JIOCTMKCHUH HAYKW W TEXHOJIOTHUH IS

nanLHeﬁmero Ppa3BUTHA YE€IOBEYECKOI'O O6H_[CCTBa

Ommagenne  pas3auyHBIME  criocobamMu  paboTel ¢ MH(pOpMAaIHen
(GHU3MYECKOTO  COAEpXKaHMUS €  HCIOJIB30BAaHHUEM  COBPEMEHHBIX
UH(QOPMAIIMOHHBIX ~ TEXHOJOTWH; pa3sBUTUE YMEHUH KPUTUYECKOTO

aHaJM3a M OIICHKH JJOCTOBEPHOCTH IMOJTydaeMoil HH(opMaIiu

10

CdopmupoBaHHOCTD YMEHUMI [IPUMEHSATH OCHOBOIIOJIATraroII1e
ACTPOHOMUYECKHE TOHSTUS, TCOPUU U 3aKOHBI JUI aHAIHU3a U OObSICHEHUS
(U3MYECKUX TPOIECCOB, MPOUCXOAIIMX Ha 3BE3/AaX, B 3BE3THBIX
CHUCTEMax, B MEKraJakKTUUEeCKOW cpeje; JBIKECHHS HEOECHBIX Tell,

3BOJIIOLINH 3BE31 U Becenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D

11O ®U3UKE
Kon
Kon .
pa3L[e.1m/T HpOBepﬂeMbII/I 3JIEMEHT COACPKAaHUSA
JJIeMeHTa
€MbI
1 MEXAHUKA
11 KMHEMATHUKA
111 MexaHndeckoe JABHXXCHUC. OTHOCHUTENBLHOCTD
o MEXaHHUYCCKOI'0O IBUKCHNA. Cucrema orcuéra
MaTepI/IaJ'IBHaH TOYKa.
4
E€ pamiryc-BeKTop:
Fr)=(xlr) e ) =(2)),
TpaeKTOpIIA,
nepeMellneHIe:
1.1.2 - = - - =
Ar=r(t))-r(t)=r,-1n=
= (Ax. Av.Az),
Iy Tb.
CrnokeHHe nepeMeIneHHil:
Ay =40y + A,
CxopocTb MaTepUaIbHOW TOUKHU:
. Ar Y
U=— =T, =[u1_.u1_.u_].
ﬂ.r :l.l'—':' ) )
Ax , . .
v, =— =X,. aHaJoTI4HO v, =y, U.=Z,.
Aty o '
1.13

CroxeHHe cKopocTell: o, =0, + 0, -

Brruncienue MNEpEeMCIICHHUA U ITyTU MaTCpHaHBHOﬁ TOYKHU

MIPU NPSMOJIMHENHOM JIBUKEHHUH BJIOJIb OCH X 1O TpaduKy

3aBUCUMOCTH Vx(t)
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At

. _ AD .,
YCKDPEHIIE MaTepHaIBEHOII TOYKIL a = —L =u. = [
t—s0)

{.l'_:

Au o,
. =— =(v,),". amanormiHO a, =(v, ', a.
Ay ' ' S

=(uv. :]r’

1.15

PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHUE:

x(t) = xg + Voxt

X(t)

0X

Ve (t) — vo, = const

(t)

0x




const

1.1.6

PaBHOYCKOpEHHOE NPAMOJIUMHENHOE ABUKCHUE!

-

x(t)=x,+ U, r+H*'r
- o ox" T T N

v (t)=uvu, +at

a, = const

] T

s _ s _"} -
UE.T L’ﬁ:f - '-'H.T ["LJ '11]

HPII JBIDKEHINI B OTHOM HAIIPABIICHHI IIVIE S =

L+t

117

CBoOoaHOE MmajieHue. Y CKOpeHUue CBOOOIHOTO TaACHUSI.

Vi

Yo o

(9] Xo ‘(.—

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:

[.‘r{f} =x; +U,t=x, +Ucosa-t

-

7 ,
)=y, tu,t +gJT =V, + U sina- I—ETT

v (t)=uv, =uv,cosa

v (t)=uv, +gt=v,smna— gt

g.=0
g =—g=const

1.1.8

KpuBonunerinoe npmxenue. J[BiskeHne MaTepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas v IMHENHAs CKOPOCTh TOUKU:

v = wR




wR

ITpu paBHOMEPHOM JIBUKEHUU TOUYKH IO OKPY>KHOCTH

_27‘[_2
w= = U

w
T
2
2o
. LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKU:
v? 5
auc F = w*R
a
nc
R




R

. [lonHnoe yckopeHnue mMaTepuanbHONH TOUKU

TBépnoe Teno. [locTynarenbHOe U BpalaTeIbHOE JBHKEHUE

1.1.9 .
TBEPAOIO TeNa
1.2 JANHAMUKA
191 Nuepumanbsubie cucremsl oTcuéta. [lepBoiii 3akoH HbroToHa.
o [Tpuniun otHocuTenbHOCTH ["anunes
Macca tena. [ImoTHOCTH BelecTBa:
_m
P=y
p
122
\Y
m
Cwita. [IpuHIUI CynepIIO3UIIMMU CHIL:
FpaBHOAeﬁCTB = Fl + F2+' -
1.2.3




PaBHOZEHCTB

124

Bropoii 3akon Hetorona: 115 marepuansHoit Touku B UCO

>
-

F, = ma,




a
1
Ap = FAt
A
p
F
At
npu
F = const




const

-————

—

£, Fy,
Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHbIX TOYEK:

>

Fip = —Fy

12

1.25
F

21

3aKOH BCEMUPHOTO TATOTCHHS: CHJIbI TPUTSIKEHUS MEKTY

TOYEYHBIMHA MaccaMy paBHEBI

mpm;
F=G
R2

1.2.6 =

G




Cuna tsoxkectu. LleHTp Tskectu Tena. 3aBUCUMOCTH CHIIBI
TSOKECTH OT BBICOTBI h HaJ TIOBEPXHOCTHIO ILIAHETHI
paguycom RO:

GMm

M9 = Ry + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

F
127 "
—kx
Cuia tpenusi. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:
Frp = uN
F
P
UN
1.2.8
Cuna TpeHus NoKos:
FEp < uN
F
™
<
UN

Koaddutment tpenus




JlaBneHue:

S
1.2.9
F
1
1.3 CTATUKA
o
F
MOMEHT CuJIbI OTHOCUTEIIBHO OCH BPALCHMUS:
M| =Fl, rae | — nnedo cuiibt
F
131
=
OTHOCUTEIIbHO  OCH,  MpOXOJsAlIell  4Yepe3  TOUKYy
NEPIEeHIUKYISIPHO PUCYHKY
[HenTp macc Tena. LleHTp Macc cuCTEMBI MaTepHUATbHBIX
TOYEK:
1.3.2

- myr, + myry+...
ru.M. =

my+my+...







B onHOpOAHOM TOJIE TSIKECTH

(g = const)

const)
LOEHTP MaACC TCJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M,;+...=0
\[F] +F+...=0

HAHPar#H#
134

3akoH [Tackana




JlaBenue B )xunkocTu, nokosmeiics B MCO:

P =P+ pgh
p
Hit#Part#t | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBBITGCH
F
Apx
HHHPar##H
1.3.6
P

BBITCCH

€CJIM TCJIO U ) KUAKOCTD ITOKOATCS B I/ICO, TO

F, Apx

PIVerirecn




Apx

pgV

BBITECH

VYcioBue 1iaBadHus TEN

14

3AKOHbBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKU:

- -

p=mv
p
#HHPartti#
14.1
m
v
Nmnynbe cucteMsl Te:
p=p+p+..
HHHParitt
1.4.2




3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCAa:

B CO

- -

Ap = A(pl + p2t.. ) = FlBHe]_LIHAt + FZBHeLLIHAt-l_' -

HEHPar## | A
143




A(

1BHEIIH

At




2BHEIITH

At

B MCO , ecnmu

Ap = A(p; +p+...) =0




+
)
0
, €CIIN
FlBHe].LIH + FZBHeLHH+' =0
F
1BHeIIH
+
F
2BHEIIH
+
0
PeaxTnBHOE ABIKEHIE
F
HHHPar##
1.4.4 (
AF X
PaboTa cuiibl Ha MaloM MepeMEIeHUH:




A=|F|-|ﬁfl-c05 a=F -Ax

« F

D
MOoOIIHOCTh CUIBI:

€CJIK 3a BpEMA

At
1.45
At
paboTa CHIIbI U3MEHSETCS Ha , TO MOIIHOCTH CHJIBI
AA
P=—0 =F-p-cosa
ﬂf Ar—
Kunernueckast sHEpIHst MAaTEpUATLHOM TOYKH:
. mv?  p?
KHUH — 2 - 2m
E
KWUH
1.4.6

myv




2m

3aKOH U3MEHEHUSI KHHETHYECKON OHCPIur CUCTCMbI

MmaTtepuaibHbix Touek: B ICO AEkun = A1 + A2 + ...

IToTreHnuanbpHas OHCPIUA:

JUIA ITIOTCHIMAJIBHBIX CHUJI

A12 = Ell'[OTeHL[ - EZHOTeHu_: AEHOTeHu

12

1.4.7

1moTeHIy

2MOTEHIT

AE




TIOTEHIT

HOTCHHI/IELTIBHEU[ OHEPIusa MaTCpHaHBHOﬁ TOYKH B
OIHOPOJHOM IT0JIC TAKCCTHU:

EHOTeHu = mgh

E
IIOTCHI]
mgh
[ToreHuuanbHas 3HEPrUs ynpyro 1ehopMUPOBAHHOTO Tela:
p _ kx?
MOTEeHL, — 2
E

IOTCHI|

kx




1.4.8

3aKOH N3MCHCHHS U COXpaHeHI/IH MeXﬁHH'—IeCKOﬁ 3HepFI/II/I:
Fiex = B + Emmm~
B IICO AE,ex = Agcex menorern. cuns
B IICO AE,x = 0. eCIH Azcex menoresn. cax = 0

1.5

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

151

['apmoHnueckue  kojeOaHMs ~ MaTepUAIBHOM  TOYKH.
Ammuintyna u ¢asza xonebanuii. Kunemarnyeckoe onucanue:
x(f) = Asin( ot +o, ).
v () =x/.
a(H=(v.),=—'x)=a +ax=0.
IJIe X - CMEILEHUE U3 PAaBHOBECHS.
JlnHaMu4yecKoe OnucaHue:

ma, = —kx,

ma

—kx,
rIe

. 9TO 3HAYHT, YTO




—kx.

OHepreTuyecKoe OIKMCaHUE (3akoH COXpaHEHHUs

MEXaHUYECKOM SHEprun):

CBsi3p  aMIIMTYZBl KOJEOAaHMI CMEIIeHUs MaTepHaIbHON

TOYKH C aMIUTMTYAaMU KoJieOaHu e€ CKOPOCTU U YCKOPEHHUS:

Upe =04, a_ =04

[Tepuon 1 yactoTa KoeOaHU:

r-2m_1

w0 v

[Tepron Mambix CBOOOJHBIX KOJEOAHWN MATEMATHYECKOTO

MasiTHUKA!
15.2 ]
T=2m |—
g
[lepuoza cBOOOIHBIX KOeOaHUI NPYKUHHOTO MAasiTHUKA:
m
T=2m,|—
l's
153 Brenyxaennsie konebanus. Pesonanc. PezonancHas kpupas
ITonepeunsle  um  mponosibHble  BOJHBL.  CKOpOCTB
pacnpoCTpaHEHHS U JIMHA BOJIHBI:
v
A=vT =—
v
A
154
vT




Nutepdepentiusa u qudpakius BOJIH

155

3ByK. CKOpOCTb 3ByKa

MOJIEKVYJISIPHAS ©®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHASL PU3NKA

211

Mogenu cTpoeHus razoB, )KUAKOCTEH U TBEPAbIX Teil. [lycThb
TepMOJAMHAMHUYECKass cuctema (Teno) coctouT u3 N

OZIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIIECTBA
N m

vV=—-=
Ny




rac

— 4Kciio ABOTaJIpo, M — Macca CUCTEMBI (Tena),

u

U

— MOJIsIpHasd MaccCa BCIICCTBA

2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsaumMozeiicTBre yacTuIl BelecTBa
2.14 Juddysus. bpoyHoBCckoe ABIKEHHE
2.15 Mogenb naeanspHoro raza B MKT
CBsi3pb  MeXIy [JaBJICHHEM U CpeqHEHl KUHEeTHYecKOoi
SHEPrUeH MOCTYATEIHPHOTO TEIUIOBOTO JABMXKCHUS MOJICKYJ
uaeansHoro raza (ocHoBHoe ypaBHenue MKT):
p—lm,nuz znifm"“u‘ 20z
= — o, = — - = — - oo
3 3 0L 2 3
rae m0 — Macca OJJHOM MOJIEKYJIbI,
N
2.1.6 "=y




- KOHIOCHTpAUAd MOJICKYJI

2.1.7 AocomotHas Temriepatypa: T =t +273K

CBsi3p  TemmepaTypsl Ta3a CcO CpelHEed KHHETHYECKOMH

3H6pl"PICI71 IMOCTYIATCIIBHOI'O  TCIIJIOBOI'O  JIBMOKCHUA €TI0

MOJICKYII:
2.1.8 o 2
= my | _3 kT
L2 2
2.19 VYpaBuenue p = nkT
MOI[GJII) HUACAJIBHOT'O ra3a B TCpMOJUHAMHUKCE!
(Vpaprenne Merrereera — Kiareipora
| BeIpeuKeHHE /U1 BHYTPeHHEH 3HEPIHH
VpaBHeHNe MeHeneeBa — KiameiipoHa (mpiMeHI
3aMIICI):
RT
pV="_RT =vRT =NkT, p=P"2
2.1.10 H H

BrlpaskeHne 111 BHYTPeHHell 3HepIHI 0IHOAaTOMHOT]

raza (IIplIMeHIIMEBIe (JOPMEI 3aIIIICH):

U=3vRT =3 NkT =2 RT =ve, T =2 p¥
2 2 2L 2

3aKkoH ,HaJ'II)TOHa AJIg JaBJICHUSA CMECHU Pa3pCiKCHHBIX Ta30B:

2111 p=p+p+..




2.1.12

W3omporiecchl B pa3pe)KEHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKy N (C MOCTOSTHHBIM KOJIMUYECTBOM BEIECTBA V):
uzorepma (T = const): pV = const ,

nzoxopa (V = const):

p
— = const
T

const

n3obapa (p = const):

= const

S~ <




const

['paduuaeckoe mpeacrapneHue uzonpoieccos Ha pV-, pT-u VT-
JarpaMmax.

OO0beIMHEHHBIN Ia30BbIA 3aK0H:

pvV ;
T = cons

pVv

const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HacplmeHHble M HEHACHIIICHHBIE Tapnl. KauecTBennas

3aBUCUMOCTD INIOTHOCTH W AAaBJICHUA HACBIIICHHOI'O Iapa OT

2.1.13
TEMIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa
Briaxxnocts BO3ayXa.
OTHOCHUTEIBHAS BIAKHOCTD:
21.14

Prapa (T) _ Prapa (T)
Puaceunnapa (T) Puaceimnapa (T)

¢=




HachIlmnapa

(M

napa

M

HachIIIapa

M

mapa

M




M3meHenue arperaTHbIX COCTOSIHUM BEILECTBA: UCIAPEHUE U

2.1.15
KOHJICHCAIINS, KUTIEHUE KUIKOCTH
2116 V3MeHeHne arperaTHbIX COCTOSIHUN BEIECTBA: IUIaBJICHUE U
o KpUCTAILTU3AIUS
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEpPEeXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BryTpeHHss sHeprus
Teronepenaya kak crnoco®0 U3MEHEHHsS BHYTpEHHeEH
2.2.3 sHeprun  0Oe3  coBepmieHus  pabotel.  KonBekuwus,
TEIUIONPOBOAHOCTD, U3JIy4YE€HUE
KosmnuecTBo TENMNOTHI.
VY aenpHas TEMIOEMKOCTD BEIIECTBA C:
Q = cmAT
2.2.4
Q
CMAT
VY aenbHas Teriora napoodbpazoanus L: Q = Lm.
2.2.5 VnenapHas TerioTa miasiacHus A: Q = Am.
VY enbHas TemioTa cropaHus Toruea q: Q = gm
OnemeHTapHas paboTa B TEPMOJMHAMUKE:!
A = pAV
A
2.2.6 =
pAV

Breruncnenne pabGotrel mo rpaduky Impouecca Ha pV-

AuarpaMmme

2.2.7

IIepBbIil 3aKOH TEPMOTMHAMUKH:

Q12 = AUyp + A1 = (Uz — Up) + Agz

12




AU

(U

12

12

12

Anna6ara:
Q12 =0= A, = (U, —Uz) =AUy,




12

12

(U

AU

12

2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTtumsie npoueccs
[Ipunuune! aeiictBus Ternosbix MamuH. KITI;
2'2'9 Agam'[ QHEI‘F _|QKCLTE| =1_ |QKCLTII|

ZUHATD ZHaTD




MakcumanbHoe 3Hauenue KIT/. Iukn Kapno:

I —-T T
2.2.10 max =My = ————— =12
Toarg T g
YpaBHeHUE TEIJIOBOTO OajaHca:
Q1 +0Q;+0Q3+...=0
1
+
2
2.211
+
3
+
3 DJIEKTPOAMMHAMUKA
3.1 DJIEKTPUUYECKOE I10JIE
DnexTpu3anus Tel U €€ MPOsBICHUS. DICKTPUUECKUHN 3apsi.
3.1.1 JBa Buma 3apsga. DIeMEHTapHBIA SICKTPUUYECKUMA 3apsijl.
3aKOH COXpaHEHHsI dTIEKTPUUECKOTO 3apsiia
3.1.2 B3aumopeiicTBue 3apsanoB. Touednsie 3apsiapl. 3aK0H




Kyinona:

B OJTHOPOAHOM BCHICCTBEC C I[I/IBHGKTpH‘ICCKOﬁ

IIPOHUIIAEMOCTBIO
€
a9 1|49
poplablel 1 lalle
&I 4mes, 1°
313 Onekrpuueckoe nosie. Ero neiictBue Ha 3IIEKTpUYECKUE
3apsabl
Hanpspk€HHOCTD 311EKTPUYECKOTO TOJIS:
N F
qnpoGHbIﬁ
E
q
3.1.4 )
MPOGHBIH
F

[Tone ToyeuHoro 3apsna:




ET - kT‘_z
E
r
k
r
2
q
OTHOPOJHOE TIOJIE:
E = const.
E
const.

KapTuns! 1TMHMNA HaIPsHKEHHOCTH ATHX ITOJIEN

3.15

IToTeHIIMATEHOCTH SJICKTPOCTATHUYICCKOI'O ITOJIA.

Pa3HOCTh MOTEHIIUAIOB U HaIps’>KCHUC:!

A1z = q(P1 — P2) = —qAd = qU.




12

q(¢

IloTenunanbHas OHEprusda 3apsajia B JIJICKTPOCTATUYCCKOM

I10JIC:
W =q¢
W
q¢
A=—AW
A




HOTGHL{I/IaJI QJICKTPOCTATUYCCKOI'O ITOJIA:

p=2

Cq
¢
q
W

CBs13b HaprI)KéHHOCTI/I IIOJII 1 Pa3HOCTH IOTCHIHAJIOB IJIA

OJTHOPOAHOTO AMekTpoctarndeckoro moyst: U = Ed

HpI/IHHI/IH CYNCPIIO3UIHUHU SJICKTPUICCKUX TIOJIEH:

E =E1+E2+,¢ =¢1+¢2+

3.16




3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps0B: BHYTPU ITPOBOJHUKA

ELt=0

0

, BHYTPH ¥ Ha OBEPXHOCTH MPOBOJHUKA (p = const

3.18

]II/IBJ'IGKTpI/IKI/I B OJICKTPOCTATUUCCKOM

JusnexTpudeckas MpOHUIIAEMOCTh BEIIECTBA €

II0JIC.

3.1.9

Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:




DeKTPOEMKOCTB TNIOCKOTO KOHICHCATOpA:

eC

&e

<

€S
= —=¢

d

0




Hapanneanoe COCAMHCHUC KOHJICHCATOPOB:

q ZQ1+CI2+---:U1 = UZ =""C1'IapaJIJ1_Cl+C2+'"

3.1.10

Hapat




ITocnenoBaTenbHOE COSTUHECHUE KOHIACHCATOPOB:

1 1 1
U=U+U;...,q1 = qz =T =C—1+C—2+...
nocJu




I1oCJI




3.1.11

3Hepr1/151 3aPsKCHHOT'O KOHACHCATOpA:

_qU_CUZ_q2
€T 2 2 T2

qu




Cu

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuja Toka:
1=24
3.2.1 Al 50
ITocTosuuEbIM TOK: I = const
Jnst mocrossHHOTO TOKA = It
329 VYcnoBusi CylecTBOBaHUS ANEKTPUUECKOTO TOKA.

Hanpsixenne U n O/IC E

3.2.3

3akon Oma aJ1g y4acTKa Iernu:

U
I=—
R




BJ'ICKTpI/ILIeCKoe COIIPOTHUBIICHUC. 3aBHCHUMOCTh
COIIPOTUBJICHUA OAHOPOAHOI'O IMPOBOAHHUKA OT €ro NJIMHBI U

CCUCHUA. YIIGJ'IBHOC COIMPOTUBJICHUEC BEIICCTBA.

l
R=p§

R
3.2.4 p

S

|

Uctounuku Toka. J/]C uCTOUHMKA TOKA:

A
E — CTOpOHHPIXCPIJ'I
q

E

3.25 -




A

CTOPOHHUXCHUJIT

BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKaA

3akoH Oma a1 TOJHOHM (3aMKHYTOM) 3JIEKTPUYECKON IICTIH:

E =1IR + Ir, orkyna

Rr
3.2.6

E

E.r
= R
Hapamleanoe COCAUHCHUC ITPOBOJHUKOB:
I=11+12+..,Ul=U2=...,
1 _ 1 4 1 N
Rn —R— R_

327 apaJi 1 2




napaut




HOCJICIIOBaTeJIBHOG COCAMUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=..,
Rl‘[OCJ‘I = R1 + R2+...

T1oCn

3.2.8

Rt

Pab6ota snekrpuueckoro Toka: A = [Ut.
3akoH [[>oyins — JleHna:
Q = I*Rt




Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

MoOnIHOCTh QJICKTPUYCCKOT'O TOKA:

Ad
P=—0 =JU
AL [
3.2.9 TemnoBas MOIITHOCTh, BEIJIEIsAIeMas Ha pe3ucrope:
. P
P=I'R=—=IU
R

MoniHoCTh HCTOYHHKA TOKA:




MCTEHJ'[

At Ars0

3.2.10

CBoOofHbIE  HOCUTENIM  DJCKTPUYECKUX  3apsjioB B
IPOBOJHUKAX. MexaHu3Mbl  MIPOBOJMMOCTH  TBEPIBIX
METAJUIOB, PACTBOPOB M PACIUIABOB JJIEKTPOJIUTOB, Ia30B.

[TonynpoBoanuku. [1oynpoBOAHUKOBBIN K0T

3.3

MAT'HUTHOE I1OJIE

33.1

MexaHudeckoe B3aMMOJCUCTBUEC MArHUTOB. MarHutHoOe
oJIE. Bexkrtop MarduTHOH UHIYKIUH. [Tpunimn

CYNEPIIO3UIUN MAarHUTHBIX I1OJICH:

- - -

B = Bl +Bz+...




Jlunuu wuHayKuMM MarHutHOro mods. KaprtuHa nuHuit

HHAYKIOUH MAargauTHOI'O I1O0JIA IIOJIOCOBOTO

HOI[KOBOO6pa3HOI‘O IIOCTOAHHBIX MarHuTOB

)51

3.3.2

Oneir Opcrena. MarHutHoe 1ojieé IPOBOJHHMKA C TOKOM.

KapTI/IHa JIMHHN HHAYKOUKX MArduTHOTO II0JIA OJIMHHOI'O

psaMoro IMPOBOJHUKA n 3aMKHYTOI'O KOJIbIIEBOI'O

IMPpOBOAHHKA, KaTYIIKKX C TOKOM

3.3.3

Cuna Amnepa, e€ HallpaBJIEHHUE U BEJIMYUHA!

F, = IBlsina

IBlsina.
, TJIE 0 — YTOJI MEX/1y HAIPABJICHUEM ITPOBOTHUKA 1 BEKTOPOM

>

B

3.3.4

Cuna JlopeHua, e€ HanpaBJIEeHUE U BEJINYHHA:

Fnop =1 q | vBsina

Jlop

| gl vBsina
/i€ 0 — YTroJI MeX/1y BEKTOpaMu




v

. I[BI/I)KCHI/IG Bapﬂ)KeHHOﬁ JacTubl B OAHOPOJHOM MArouTHOM
I10JIC

3.4

SJIEKTPOMAT'HUTHA A MH/YKINA

[ToTok BeKTOpa MAarHUTHON MHIYKLIMU:

® = B,,S = BScosa

o
B
n
34.1
S
BScosa
7 B
L
G 3
34.2 SBnenue annekTpoMarHuTHON MHAYKIMH. DJ1C nHAYKIMn
3aKOH AJEKTpOMarHuTHOW nHAyKuuu dapajes:
AD
343 E=—— :—(IJ'}
Az At




34.4

"

\ u
\d U,

O/1C uHIYKIMK B TPSMOM IPOBOJHHUKE JUTHHOM |,

JABYKYIIEMCA CO CKOPOCTBIO

-

v
\'
wLiD

(

\Y

1

|
)

B OJTHOPOJHOM MAarHMTHOM I1oJe B:
| E; |I= Blvcosa

Blvcosa




, TJIE 0. — yTroJl MeX/1y BEKTOpoM B 1 Hopmaiibio

K IINIOCKOCTH, B KOTOpOI71 JIC)KAT BEKTOPEBI

N
>

luv
I
u
v
; €CIIN
l
|
1
1
B
B




v
TO
| E; |= Blv
| E
[
Blv
345 [TpaBumno Jlena
NHIyKTUBHOCTD:
L= (0]
T
L
|
3.4.6
o
, umu © = LI

Camounnaykuus. 9/1C camonHayKIuu:

AT
E.=— EL =T
—30




3Hepr1/1;1 MAarauMTHOTIO MOJISA KaTyIIKU C TOKOM:

LI?
W=

W

L

3.4.7
2
LI
2

3.5 DJIEKTPOMATI'HUTHBIE KOJIEFAHU S 11 BOJIHBI
Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE
KoJieOaHus B UI€ATbHOM KOJIeOaTeIbHOM KOHTYpE:
t)=q__sm|wt+o,
. [0(1) = GuaxSin( ¥ + ;)

2

11[?] =G, = ., CO8( Ol +y ) =1, cos(cat + )
®opmyna TomcoHna:

T =2nVvLC




LC

, OTKyz1a
21 1
w=—=—
T ILC
w
T
2
LC
1

CBsi3p aMIUTUTYIBI 3apsijga KOHACHCATOpa C aMIUTUTYI0M

CUJIbI TOKa IMpUu CBO60,Z[HBIX SJICKTPOMArHUTHBIX KOJIe0aHMAX




B aACaJIbHOM KoJIe0aTeIbHOM KOHTYpC:

Qo = —

£}

3aKkoH COXpAaHCHHUA JHEPrun B HACAJTIbHOM KoJie0aTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BbIHYXI€HHBIE 3JIEKTPOMarHUTHBIE Kosiebanus. Pesonanc
[Tepemennsrit Tok. [IponsBoacTBO, epenaya u nNoTpedIcHUE
AIIEKTPUYECKON SHEPTUN
3.54 . . . \
cus LIT CU" Lr-
+ = o = X — const.
2 2 2 2
CBolicTBa 3JEKTPOMAarHUTHHIX BOJH. B3anmHas opueHTaIus
BEKTOPOB B JIEKTPOMAarHuTHOM BOJIHE B BaAKyyMe:
E1lBlc
E
1
3.5.5
B
1
c
356 [Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumenenne
HJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpssMonMHEITHOE pPACTIPOCTPAHEHHE CBETAa B OJHOPOIHOMN




cpene. TodyeuHblil UCTOUHUK. JIyd cBeTa

3aKOHBI OTPaKEHUS CBETA.

a=f
a
3.6.2
alp
TT77777 77777
3.6.3 [TocTpoenune n300pakeHHI B TUIOCKOM 3€pKajie
3aKOHBI PEJIOMIICHUS CBETA.
[Tpenomnenue cBera:
nySina = n,sing.
1
sina
3.6.4
2
sinf.

AOCOIIOTHBIN TTOKa3aTellb OpCIOMIICHUA:

C
Nage = ;

abc




OTHOCUTEIBHBIN MOKa3aTEeIb TPETIOMIICHUS:
n, M

1 D2

nOTH

OTH




Xox J1y4eil B Ipu3Me.
1||:":|_ = 1"2 - ”1}'1 = H:}.J
CooTHOIIEHHE 4YacTOT W COOTHOILIEHUE JJUH BOJIH IpH

nepexoac MOHOXPOMATHUUCCKOTO CBCTa UYCPE3 TI'paHULY

pazzierna IByX ONTHYECKUX CPEI:

3.6.5

ny,<n, n,

ny

unp

ITomHOE BHYTpEHHEE OTpaKEHUE.

Hpe)leﬂ]:HLIfI YI'OJI IOJIHOTO BHYTPECHHETO OTPAKCHUA:

. 1 np
Sinay, = =—
Noru nq

Sina




OTH

3.6.6

ColOuparomue W pacceuBarolie JMH3BL. TOHKas JHMH3A.

(DOKYCHOG pacCToAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3HI:




3.6.7

®opmyiia TOHKOH JTMH3bI:

T~

Ly
d

| =




VBenuueHue, 1aBacMoe JIMH30M:

h [f1

r=0="a
I
H
h

| fl




d T+

A

F\ h

f

3

B ciryuae paccenBaronieit JIMH3bI:

3.6.8

1
DO=F=—0
S D
D
0
=
F
D
1
0,
h 1fI
r=—=--1
H d




| fl

Xox nyda, IpOLIEUIEr0 JUH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOHN omnrtuuyeckoil ocu. Iloctpoenue wu300paxkeHUit
TOYKH U OTpe3Ka MpsIMOM B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

dotoanmapar Kak onTudeckuid mpubop. Ima3z  kak

3.6.9
ONTHYECKAsl CUCTEMA
WnTepdepenius csera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS
HaOroAeHUs MaKCHMYyMOB " MHUHUMYMOB B
UHTEp(PEPEeHIIMOHHON  KapTHMHE OT JIBYX CHH(]a3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB:

3.6.

"

A
MaKCIIMYMBI — A=2m—, m=0,£1,£2.4£3

i

y
MITHIIMYMET — ﬂ-.={2]h‘+l_]:, m=0,+1,+2 +3___

-




3.6.11

Hudpakmus cera. JudpaknmonHas pemérka. YcloBue

Ha6J'IIO,I[€HI/IH IIaBHBIX MAKCHUMYMOB IIpM HOPMAJIbHOM

NaacHU MOHOXPOMATHUYCCKOI'0 CBETA C ,Z[JII/IHOI\/'I BOJIHEI A Ha

pemméTky ¢ nepuogom d:

dsing

dsing,, =mi,m=0,+/-1,+/-2,+/-3,..

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3NKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

41.1

['mnore3a M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv

4.1.2

®oToHbl. DHeprus GpoToHa:




pc

E=hv=7=pc
E
hv
A
hc
Nmnynse ¢poToHa:
_E h h
P=C=7C 772

©




hv

413 ®oroapdexr.  Ombitet AI.  CromeroBa.  3aKOHBI
o dororddekra

VYpaBHenue DitHmTetHa U1 GoTodddexTa:

E(l)OTOHa = ABbIXOAa + EKHHmG,X'

¢(orona

414 =

ABBIXO11a
+

KHHMax




hv

rac,

hc
E¢0T0Ha =hv = 7'
¢orona
hv
A
hc
hc
ABbIXOﬂ,a = thp = /1_
Kp
BBIXOJ1a

Kp




eU

Kp

hc

Exuumax =

KHHMax

mv

max

2

mv=max

2

= eUzy




3amn

4.1.5

JlaBaeHue cBeTa.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOUIYI0 MOBEPXHOCTh

M Ha IMOJTHOCTBIO IMOIIOMAOIIYIO IIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

HJ'IaHCTapHaH MOA€CJIb aTOMa

4.2.2

[Toctynatel bopa. M3nydenue u morsomeHnrue GOTOHOB MPHU
IIEPEX0/I€ aTOMa C OJJHOTO YPOBHS YHEPIMU Ha JAPYTroil:

he
mn - .
S

hv =|E, -E

™ |

4.2.3

JInHelyaTele CIIEKTPBI.

CriekTp ypoBHEH sHEepruu aToMa BoJA0poa:

_1363B
E, =222 4123, .

-

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens sinpa I'eiizenOepra — MBanenko. 3apsn

AApa. MaccoBoe 4ncio AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A<, A4 4
-X—>5Y+ ,He

bera-pacnan.

DNeKTPOHHBIN B-pacnan;

A A 0 =
X7 Y + je+v,
[To3utponnsii B-pacnan:
A A 0=, o,
X —75Y + jE TV,

IN'amma-uznydenue

4.3.3

3akoH pPaaArOaKTUBHOIO paciiaga:

-t
N(t) = Ny % 2T




N(t)

ITycth m — Macca paaAMOaKTUBHOIO BellecTa. Toraa

-t
m(t) =mgy* 2T

m(t)




43.4

Snepubie peakuuu. JleneHue u CUHTE3 Aliep




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» ®dusuka; 10 knace. yrnmyonennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue

» ®usuka; 11 kmace. yrinyonennoe ooyuenne KacosinoB B.A. ObmiectBo ¢
OrpaHU4YEHHON OTBETCTBEHHOCTBIO «IPODA»; AKIMOHEPHOE 00IIECTBO

«I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






