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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTenbHON porpamMmel, penactaBieHHbix B GI'OC COO, a taxxke
c yuérom denepanpbHoil paboyedt mnporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yaeOHoro npenaMera «Du3nka» B 00pa3oBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0g3aTeNbHOE MPEIMETHOE COIepKaHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOr0o MpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JIOTUKM y4eOHOTO TMpOIECCa, BO3PACTHBIX OCOOEHHOCTEM  00yYarolmuXxcs.
[Iporpamma mo ¢usuke Aa€T OpeacTaBleHUE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTeruu OOYy4YeHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd YriayOnEHHOTO YpPOBHSI IMO3BOJISIET PEATU30BATh
3a/lauyu MPO(ECCUOHATILHON OpHUEHTAIMM, HANpPAaBIEHO HA CO3/IaHUE YCJIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBHKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (HU3MKH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM sl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
mporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yIiyOJIEHHOM
YPOBHE, SIBIIETCS CUCTEMHO-AESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET OBITh
WCIOJIb30BaHa yUUTEIAMU (DU3UKHU TSI COCTABIICHUSI CBOUX pab0OYHMX IPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUISl  peaU3allid  PAa3IUIHBIX METOJUYCCKUX
MOJXO/IOB K TPETNoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCJIOBHH
COXpaHEeHUs 00S3aTEIHPHON YaCTH COJIEPIKaHUSI Kypca.

du3rka Kak Hayka O HamOoyiee OOIUX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBEHHBIA BKJIA]l B CUCTEMY



3HaHMM 00 okpyxkatomeM mupe. [IkonbHbINA Kypc QU3HKU — cUCTEMOOOpa3yoUIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPrEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBamMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUpPOBAaHUE YMEHUIM MPUMEHATh HAYYHBIH METOJ MO3HAHMS
IIPY BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeHEr0 00111ero 00pa3oBaHus MOJ0XKEH
PAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €T0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypC SIBISETCS JOTHYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepualnl Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccmaTpuBarOTCS Ha
YpOBHE OOMIMX TMPEACTABICHUA M COBPEMEHHBIE TEXHHMYECKHE YCTpPOMCTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA W TEXHOJOTHUM, a TaKXKe OOCYKIEHUS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CHCTEMHO-ACATEFHOCTHOTO moaxoaa. Jims gusuku peamuzamust 3TUX
MIPUHIIMIIOB 0a3UpPyeTCS HA UCIMOJIb30BAHUHU CAMOCTOSITEIbBHOTO SKCIIEPUMEHTA KaK
ITOCTOSTHHO JIeHcTBYyromIero ¢akropa ydeOHoro mpomecca. s yriayOméHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, JabopatopHbie paboThl U pabOThl NpakTUkyma. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanu3auuu pU3NYecKoro NpakTukyma. B nmepBom ciydae npakTukym
npoBoauTcst b0 B koHie 10 u 11 kiaccoB, TubO MOCiE MEPBOTO U BTOPOTO
MOJIYTOANH B KaXKJIOM M3 3THX KJIacCOB. BTopoi#t crocod — 3To uHTerpaius padot
MpPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPbIE MPOBOASATCS B IMpoOlecce
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOpPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHUJIa O€3 MOIIaroBO MHCTPYKIIMH.

B nporpamme mno (@u3sMke cuUCTeMa YYEHHUYECKOTO HSKCIEPUMEHTAa,
1ab0opaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUYECKHX Pa0OT OCYIIECTBIISICTCS
y4aCcTHHKaMU 00pa30BaTeNIbHOIO MpoLecca UCXOAs U3 0COOEHHOCTEH MOYPOUYHOTO
IUIAHUPOBAHUSA W OCHaleHus kabuHeta ¢usuku. [lpum sTOoM obecrmeunBaeTcs
OBJIaJICHUE OOYYalONUMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEPECHUS, UCCICIOBAHMS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH U IOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yACNSICTCS PEIICHUIO PACUETHBIX U KAYECTBEHHBIX 33]1a4.
ITpu sTOM 17151 pacy€THBIX 3a71a4 IPUOPUTETOM SIBIISTFOTCS 3aJ]1auy C SIBHO 3a/IaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena Kypca, TaKk U HHTETpUpys
NpUMEHEHHE 3HAaHUM U3 pa3HbIX pa3zaesioB. s KaueCTBEeHHbBIX 3a1a4 TPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue MPOTEKAHUs (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyronue BhiOopa pusnyeckoi
MOJIETIU JJI CUTYaIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBetrctBHm ¢ TpedoBanmsiMu ®I'OC COO k MaTepualbHO-TEXHHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriayoJI€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3Y4aThCS B YCJIOBHSIX IPEIMETHOIO
kabuHeTa. B kaOwmHeTe (HM3WKM JOIDKHO OBITh HEOOXOIUMOE J1abopaTopHOE
o0opyaOBaHME IS BHITOJIHEHHSI YKa3aHHBIX B IpOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX pabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHOe 00opynoBaHue (OPMUPYETCS B COOTBETCTBHHM C
MOPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX M|
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OOpymOBaHWE IS YYCHHYECKUX MPAKTUUECKHX padoT
dopMupyeTcsi B BHAC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OO0OPYIOBAHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUM AaHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpATOPUH.

OCHOBHBIMM LIEJISIMH U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUHU ABIISAIOTCS:

¢opMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, PaA3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popmMupoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTEePUH U PYyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAaHUEM (PU3NYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpoOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOHBIX cdepax Oynyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIomuX 3a1ad B
npolecce u3ydeHus Kypca QU3UKM Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYasg  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS N1 OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TNPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIETIbIO, 3a/lady, MOJpa3yMEBAIOIIMX CAaMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJIENIA, aJEKBaTHOW YCIOBHSM 3aJadd, B TOM 4YHCJIE 3a7a4 WHKEHEPHOIO
XapaKTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GuU3NYEeCKNX OSKCIEPUMEHTOB, aHajdW3a U HUHTepIpeTrauuud uHPOopMaIu,
OIpEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOM JEATENBHOCTH;

pa3BHUTHE UHTEpEca K chepaM NpoPhecCuOHATBHON NeATEeIbHOCTH, CBA3aHHOM
¢ pusukoi.



B coorBerctBun ¢ tpedoBanusimu OI'OC COO yrinyOnéHHBIM ypOBEHb
u3ydeHus yueOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOIKEHHE
o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue ¢puszuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GU3MKE TMepeueHb JTabOpaTOpHBIX U
NPaKTUYECKUX pabOT SABISETCS PEKOMEHJOBAHHBIM, YUYUTENb JeNaeT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  ONBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionaenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyeCcKnii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3ndecKas Teopusl.

Pons u mecto ¢uzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LKdpoBoil nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTbH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIleHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHUCUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepPUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHeitHoe  nBukKeHue. J[BMOKEHHWE  MATEpUATbHOM  TOYKM 11O
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJIHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBUKECHHE CHAPSIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKHX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne naBwkeHus Tena, OpOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IpHU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBU)KEHUSI OTHOTO U TOTO K€ TeJa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuyenue nBUKeHNs Tea, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TeJIa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepro/ia oOpalieHus: KOHMYEeCKOT0 MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HeroTona. MHepumanbHbpie cucrtemsl orcu€ra. [IpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIeHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO MJIAHETHI U OT reorpaduueckor MUpoThl. JBrkeHne HeOeCHBIX Tel
U ux cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbXKEHUS U CUjla TPEHUS MTOKOS.
Koaddumment tperus. Cuna conpoTUBICHUS MPU ABMKCHUH TeJa B KUIAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHudeckne yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOAIIUITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBmxeHMs Tell B MHEPLUAIbHBIX U HEHMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIHII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl € OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM
MacChbl T€Jla Ha €ro YCKOPEHHE B MHEPLUATIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3ydenne NBUIKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonvl coxpanenusn é mexaHuke.

NmMnynsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. L{eHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. TeopeMa 0 JBHKEHUH IIEHTpa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIynbca MarepuadbHOW TOUKM. lIpeacraBiieHue O cCOXpaHEeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW 3HEPTUU MAaTepUATbHON TOYKH.



[ToreHManpHbIE W HENOTEHLMANbHbIE CUIbl. [loTeHUManbHas >Heprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTAIIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHyTpM U BHE Imapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymum A HUAEaTbHOM MKUJIKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE HAa KOHBbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombiTHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUS YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPABIX TEN U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0O ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcosoTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
WJeaTbHOM Tra3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MIpeICTaBIIEHNE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UCaIbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTs>keHne MOJIEKYI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1polecca YCTAHOBIICHHS TEIUIOBOI'O pPABHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJIOTHON BOIOH.

N3ydeHne W30TEpMHUUECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHUYECKOW CHUCTEMBI. BHENIHE U BHYyTpeHHUE napameTpsl. [lapameTprl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJIUUNH, OMKCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoauHamuku. CamMOnpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgenp uaealbHOTO Ta3a B TEPMOJMHAMHKE — CHUCTEMa YpPaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJEIN: HU3Kas KOHIIEHTPAILUS YacCTHIl, BHICOKUE
TeMnepaTypbl. BeipaxeHue st BHyTPEHHEW YHEPIrUU OJHOATOMHOTO HI€AIBHOTO
rasa.

KBazucrarnueckue u HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHast padbora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco®0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss  pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JTYUEHHE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maliepa. YelbHas TEIUIOTa CrOpaHUst
ToruBa. Pacuér konmmdecTBa TeIIOTHI mpu Temonepenade. I[lonstue o006
aguabaTHOM TIpoliecce.

[TepBrIii 3aK0H TepMOAMHAMUKHU. BHyTpeHHsIs1 2HEpTrUsi. KOM4ecTBO TEIIOThI
U paboTa Kak Mephl M3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH [1J11 pAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CUCTEMBI MPOXOAUT €IUHCTBEHHAS
aanabara. AGCOJIIOTHAs TeMIlepaTypa.

BTtopoii 3aKk0H TEpMOJIMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0MHOTOo Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHumne! gectBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsI3HEHNE OKPYIKAKOLIEH CPEbL.

TexHnueckue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: XOJIOAWIbHUK,
KOHJUITMOHED, AW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIyYEHHUE CBEPXHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIN3AIMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBO» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TemMnepaTypbl Ipyu ainadaTHIeCKOM PaCITuPEHUH.

Bosaymiaoe orauso.

CpaBHEeHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEW SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomnbroTepHble MOAEIN TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3mepenune yaenpHOU TENIIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPaTypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicnmapeHue u kurneHue. Y ieapHas TeniaoTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachIlEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH U IaBJICHMS HACBIIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPaTyphbl KUTICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauiu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numarnus.

Hedopmanmu TBEpHoro tena. Pactsokenne u cxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacipeHue. AHTAQpMOHHU3M TEIUIOBBIX K0JIeOaHWN YacTHII BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PacCUIUPEHUs Tell (Ha KAaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsmKkeHHe. Kod3(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunienune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHL C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenne maneix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenue monyins FOHra.

HccnenoBanne 3aBucuMocTH  Jedopmalii  pe3UHOBOro olpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsafaoB. I[IpoBOINHMKH, MAMDIIEKTPUKA U  IOJTYHIPOBOJIHHKHU.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsia. 3aKOH COXpPaHEHU AIEKTPUUYECKOTO 3apsiaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspbkéaHocts  anekTpuueckoro  mosis.  [IpoOubeiii  3apsan. Jluauum
HAIPSKEHHOCTHU AJEKTpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJis. Pa3HOCTh MOTEHUUATOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyecKoro mojst. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIMANIOB [JIJIs1 3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOro 1Mo o0néMy mmapa. [lome paBHOMEpPHO 3apsHKEHHOU
OecKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUIIAEMOCTH BEUIECTBA.

Konpencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOopa.



[TapannenbHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COETMHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOJHOM BJIEKTPUYECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatudeckoro reueparopa (Bau ne ['paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psaKka KOHJIEHCATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

OueHka cuj B3auMOJEHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUs1 CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukun
toka. Hanpsixxenue U u DJ1C é&.

3axkon Oma JiJig yyacTKa IeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOTO TOKAa. TeIrioBass MOIIHOCTb, BBIAENsEMash Ha
pe3ucrope.

OJIC n BHyTpeHHEE CONPOTUBIIEHUE NCTOUHUKA TOKA. 3aKOH OMa J1J14 MOJIHOM
(3aMKHYTOM) SJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUIECKOU SHEPTUM.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSKEHUS JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONMPOTUBIICHUS TIPU MTOCTOSTHHOM
HaIpsKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
U OLIEHKAa BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXY IMOJOCAMU HCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPa).

M3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY ITOJTOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MMPOBOJAVMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTHBICHUS METAJUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.



[TomynmpoBOIHUKNY. CobcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTh
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIMTAX. DJIEKTPOJIUTUYECKAS AUCCOLMALINS.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: Ta30pas3psiIHbIe
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOP, (POTO/INOMA, CBETOANO/I, TAJIbBAHUKA, paQUHUPOBAHNE ME/U, BhITLJIABKA
AJIOMHUHMUS, DIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snektpoiusa.

N3mepenue 3apsiga OJHOBAJIECHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CniocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nuecknx BEIMYMH, TPOBEpPKa TMPEIJIOKECHHBIX THUIOTe3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriay0aéHHoro ypoBHs B 10 kiacce oCcyiiecTBaseTCs
C YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBS3€H C KypcaMH MATEMAaTHKH,
Ouonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAay4yHbIA (akT, rumnore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOpusl, HAONIOACHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHue cuUcTeMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIJIOBOW» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, IMOJy4eHHEe HAHOMAaTepuasoB, TEMJIOBbIE CBOMCTBA
TBEPABIX Tell, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JUCCOIMAIMs, TajbBaHUKA, AJIEKTPOHHAs
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHue IBUKEHUN C MCIIOJIB30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIAMIIbI, TOJIYTIPOBOJHUKOBBIE TPUOOPHI, rabBaHUKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe none.

B3aumopelictBue TOCTOSHHBIX MArHUTOB M IIPOBOJHHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (IIPSIMOrO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruautHoe nosne B Beuiectse. DeppoMarHeTuky, napa- U THaMarHeTHUKH.



TexHu4ueckue YCTpOfICTBa N  TCXHOJIOTHYCCKHC IIPOHCCChI: IPUMCHCHHC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  WMHAYKIMM  MArHUTHOTO  MOJs  [OJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMil MAarHUTHOM MHAYKUIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun JNEUCTBUS AIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISI MOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKUuUsL.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHU B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunykTtuBHOCTh. KaTylmika MHAYKTMBHOCTM B LENH IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
[1€4b, COJICHOU/I, 3aIUTa OT JIEKTPU3ALNUU TEJI IIPU ABMKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpaBuio Jlenua.

[Tanenne marauTa B aJJlOMHUHUEBON (MEIHOM) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MAarHUTHOT'O TOJISI.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHMS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTHUYECKOTO OITMCAHMS.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUIUTYAbl KOJEOAHWNW HCXOJTHOM
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuit. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4eCKOro MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHM TIPYKUHHOTO
MasiTHHKA.

[TonsiTre o 3aryxarmux KojaebaHusx. BeiHyxneHHsle Konebanus. Pe3onaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6monenne He3aBUCUMOCTH TTeproa MalbIX KOJeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWM Trpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoOBaHUS MPEACTABICHUH 00 WIeaTbHOW MOJICTH PYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padbomeul, NPAKMUKYM.



N3mepenue mnepuoaa CBOOOJHBIX KOJIEOAHMH HUTAHOTO M MPYKHUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYTroM MOJIBECE.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMArHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHMsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JIEWCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HaNpsDKCHWs TpH  pa3iudHou  (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U mMoTpebIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOJACTBE 3IIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOILECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU 3JIEKTpONepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarONIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IpUHLIKIL IeCTBUS TpaHCchopMaropa.



Mopaeinb AMHUM 3JIEKTponepeIadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpoOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpojoJibHbIEe BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHUS U JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMarHUTHBIX  BOJIH:  OTPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Aupakiini MEXaHUIeCKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHMIA.

NccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHUE,
nosisipu3anusi, M pakius, uHTephepeHIus.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3yueHnne napameTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHElHOE paclpoCTpaHEeHUEe CBETa B OAHOPOIHOU cpene. JIyu csera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE JIJIMH BOJIH IPU NEPEXOJE MOHOXPOMATUYECKOTO CBETA YEPE3
IPpaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

Cobuparomue 1 paccenBarolye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUe
U ONTUYECKAs CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSTHUS TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xop Jy4a, MPOLIEANIETr0 JIMH3Y IOJ HPOU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
cOoOMpAIONIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHMKOB. IIpuMmepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakimoHHas peméTka. YcCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenomMiaeHus CBETa.

Habmronenre moiaHoro BHyTPEHHET0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoxa CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

UccnenoBanne 3aBucMMOCTH (DOKYCHOTO pAcCTOSIHMSI OT BellecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNTeCKONMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepenHinm 1a3epHoro U3ayuyeHus Ha IBYX MIETIIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI cieNMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLBI TPUMEHUMOCTH KJIACCUYECKON MeXxaHUKU. [locTynaTel crienuanpHOU
TEOPUU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHEPrus U UMNYJIbC PEASATUBACTCKONW YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
ITOKOSI.



TexHuuecKkue YCTPOMCTBA M TEXHOJOTHYECKHUE MPOILECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). Omnbiter I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMmepsl 00JacTH JIOKAIM3AlMM JABWXKYIIEeHcs dactuibl. KopmyckyisipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJUIaX.

Crneunduka ndmepenuit B Mukpomupe. COOTHOIICHHs] HeonpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHas Oatapes,
CBETOIUO.

Jemoncmpayuu.

dotor(peKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHemHEro ¢oTo3ddexra.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrossuaoi [Imanka Ha ocHOBe HccienoBanus GoTodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3uxka amoma.

OneITel MO HCCIENOBAHHMIO CTpOeHUs aTtoMma. I[lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. M3nydyenue u norioiieHue GOTOHOB IPU MEPEXOE aToMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CriekTp ypOBHEW Y3HEPTUM ATOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3otomnsl.

PanmnoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrectBenHbidt GoH uznydenus. JlosumeTpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepunie peakTopsl. [Ipodiemsr
YOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OKOJIOTUYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertoasl perucTpaluyy U UCCIIEI0BAHUS AIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBo przndeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (0 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Dtansl pa3BUTUS aCTpoHOMUU. lIpuKiiaHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprUMEHUMOCTh 3aKOHOB (QU3UKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBHO)KEHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEILHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku v kBazapbl. YEpHbBIC IBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenus 3B€3qHOr0 HEOa HEBOOPYXKEHHBIM TIJIa30M C MCIHOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

Crioco0b1 m3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX U
U(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTemMaTh3alusl CoJep KaHUs pa3lesoB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOANHAMUKAY, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTHY», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENBHOM W  NPOTHOCTHYECKOW  (DYHKIMIA
(du3znueckoi Teopuu, posib GU3NUECKON TeOpuHu B (POPMUPOBAHUM MTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puszuku yrayonéaHoro ypoBHs B 11 kiacce ocyliecTBiseTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUHU, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (hakT, Tunoresa, (pU3MUecKas BEJIMYMHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozus: >nextpuueckue SIBICHUS B KUBOW NpUPOJE, KoieOaTeslbHbIE
JIBVOKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYJKAlolled  Cpenbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHNU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHutHble TIONIOCAa 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-nmeub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHasl Oarapesi, CIIyTHUKOBbIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.



IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA I[TPOI'PAMMBI [10 ®MU3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KUZHEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YJAIONIErocs KaK aKTHBHOT'O
Y OTBETCTBEHHOTO YJI€Ha POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIE€SITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTH B CaMOYIpaBICHMHM B  00pa3oBaTelIbHOM
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTH C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEJICHUS;

e CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OSCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K Pa3IMYHbIM cdepaM npodecCHOHATbHOU NESITeTbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIaTh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
IUTaHbL;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHud:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PU3HKE.

HEHHOCTH HAYYHOTI'O MO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHAUBUIYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eidcTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JIEATSIHHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTCPUU HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUST B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIIEHUBATh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BATCIBCKUC I[eﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3NYeCcCKON HAYKH;



BJaJE€Th  HAaBBIKAMM  y4e€OHO-HCCIIEOBATEIIbCKOM M MPOEKTHOM
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJICp>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJE€Th BHJIAMM JEATEIBHOCTH MO IMOJYyYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaIliy, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U U aKTyaJIM3UpPOBATH 3aj/auy,
BBIJIBUTATh THUMNOTE3y €€ peIIeHHs, HaXOAUTh apryMeHThl  JJIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh W (POpPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
NESATEeIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYECOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUS] HHPOpMauK (GU3UIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 HH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PENIEHUHM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJIATh OOIIEHHE Ha YpokKaXx (U3UKM U BO BHEYPOUHOU
NEATEIIbHOCTH,

pacno3HaBaTh NPEANOCBUIKM KOHQIMKTHBIX CHUTyallud M CMSIr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMaHAHON U MHIUBUYaIbHOU
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN KaXJ0T0 YIEHA KOJUIEKTUBA,

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJAa U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLEHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMUYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIISATH TO3HABATEILHYIO ICSITEIbHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYIIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHIA;,
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3HUKHN, TOCTOSHHO TOBBIIIATH CBOW 0OOpPa30BATENbHBIN M KYyJIbTYPHBIN
YPOBEHb.

CﬁMOKOHTpOHL, 3MOIII’IOH3.JI])HLII>1 HHTECIJICKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BJIAJ€Th HAaBbIKAMU T[IO3HABaTENbHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIH30BaTh MPUEMBI peIeKCHU IJIsI OIIEHKH CUTYaIlMU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO MPUHHUMATh PELIEHUS II0 HX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS cpeAHEero ooOimiero oOpa3oBaHUs Yy  00ydarouimxcs

COBEPIIECHCTBYETCS HMOIMOHATIBHBIH WUHTEIUICKT, IIPEIITOJIaratoIui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEIECHUE, CIOCOOHOCTh AAalTHPOBATHCS K
AMOIIMOHATFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh IMOHHUMATh AMOIIMOHAILHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
pasperniaTb KOH(QJIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUI:



MOHUMAaTh POJdb (U3UKK B SKOHOMUYECKOH, TEXHOJOIMYECKOM,
AKOJIOTHYECKOM, COLMANIbHOM M OSTUYECKOM cdepax AessTeNbHOCTU
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHOUN HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (QuU3MUecKOl TEeopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3NUUECKONW KApTUHE MUPA;

pa3nuyarh yCIOBUS MPUMEHUMOCTH MOJIeNel (U3HMUEeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, a0COJIOTHO TBEPJOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOJHOE Ma/ieHHe,
abcoyiroTHO yrpyras jaedopmaius, aOCONIOTHO YIPYyroe U abCOIIOTHO
HEYNpYroe CTOJKHOBEHHUs, MOJENM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJUTMYECKOT0) TeJa, UACAIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOT0 JIBHXKEHMsSI, (OpMYyJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUN  OTHOCUTENBHOCTHM ['anmuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBHUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3oBaHUi [ammiesi, BTOPOro M TPETHETO
3aKOHOB HPpIOTOHA, 3aKOHOB COXPAHEHHS HUMIIYJbCA U MEXAaHUYECKOU
JHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueu TEIJIOBOrO ABHXKEHUS M KOHIIEHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CpPEOHEH KHHETHUYECKON
SHEPryeu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEd MOJEKYyJl W €ro TeMIepaTypoil, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpPaHEHHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTU4YeCKOE BhIPAKEHHUE 3aKOHOB, YKA3bIBATh YCJIOBUS MPUMEHUMOCTHU
ypaBHeHUsA MeHnneneeBa—KnaneiipoHa;

aQHAJU3UPOBATh U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JIEKTPOJAUHAMUKHU (3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATbHOCTh
ANEKTPOCTATUYECKOTO TMOJIsl, MPUHIHUIN CYNEPHO3ULMU DIICKTPUUECKUX
MoJIEH, MpHU 3TOM YyKasblBash YCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BaXKHBIE COOTHOIICHHUS: 3aKOHBI OMa i ydacTka
Hernd W I 3aMKHYTOM SJeKTpuueckol 1enu, 3akoH Jlxoymns—JleHua,
npaswia Kupxroda, 3akonsr @apazaes A1 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMelleHne, CKOpoCcTb, YCKOPEHHE, UMITYJIbC Tela U CUCTEMBI TeJ, CUJIA,
MOMEHT CHWJIbI, IaBJICHHE, TOTCHIIMAIbHAS YHEPT U], KHHETUYECKAasi SHEePTus,
MeXaHU4ecKasi SJHeprus, paboTa CUJIbl, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuja TSDKECTH, CWIa YOPYTrOCTH, CUJia TPEHHUS, MOIIHOCTh, JHEPTUS
B3aUMOJICHCTBHS TeJa ¢ 3eMIIEH BOIM3U € MOBEPXHOCTH, YHEPTHS YIIPYTron
nedopMany NpyKUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIFOTHASI TeMIleparypa
Tena, pabora B TEpMOIMHAMUKE, BHYTPEHHSAS DHEPrusl HUICATbHOIO
OJIHOATOMHOTI'O Ta3a, paboTa MAEeabHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3nyxa, KII/] maeanbHOro TEMIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIE,
HaIPSKEHHOCTD JIEKTPUYECKOrO MOJISI, HANPSKEHHOCTD TOJISI TOYEYHOTO
3apsiia WIM 3apsKEHHOTO IIapa B BaKyyMe€ M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MOJsI, PAa3HOCTh MOTEHIMAJIOB, 3JEKTPOABUKYIIASL
cuia, CUjia TOKa, HaNpsHKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAasT EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIIEHHE  y4YacTKa  LENu ¢
MOCJIEIOBATENIbHBIM U NAapaJIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
ANEKTPUUYECKOTO MOJIsI KOHIEHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHUYECKOE [IBI)KCHHUE, TEIUIOBOE JIBMXKEHHWE 4YacTUIl BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUIEHUE U KOHAEHCALNS, TUIaBICHUE U KPUCTAIUIN3ALIMS, HAlPABICHHOCTh
TEIJIONEePeIaun, IEKTPU3ALUS TeJ, SKBUNOTEHIMAIbHOCTh TOBEPXHOCTHU
3apsHKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUIMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
JIPYroil ¢ HCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHUpOBATH pe3yJbTaThl MOJYYEHHOM  3aBHCUMOCTHU
bu3nYecKUX BEIMYMH B BHUAE TrpadukoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTEd  WM3MEpPEHUM, JleJlaTh  BBIBOJABI IO  pe3yjibTaTaM
HCCIIEIOBAHUS;



MPOBOJUTL KOCBEHHBIC H3MEpPEHHUS (HU3UYCCKUX BEIMYMH, IPU OTOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEITOKEHHON THITOTE3bI: IIJIAHUPOBATH
AKCTIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBAThH
MOJIYYEHHBIE PE3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MNPEIJIOKEHHOMN
TUIIOTE3bI;

coOJr01aTh MpaBuiia 6€30MacHOro Tpy/Jaa NPy MPOBEICHUH UCCIIE0BAHUN B
paMKax  y4yeOHOTO  DKCIEpUMEHTa,  MpakTUKymMa U y4eOHo-
UCCIIEIOBATEILCKOM M TIPOCKTHOW JEATEbHOCTU C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemath pacy€THBIE 3aJayd C SBHO 3aJlaHHOW U HESIBHO 3aJlaHHOU
¢u3znueckol MOJEeIbI0: Ha OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBAThH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM  3ajayd,
NPUMEHSTH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HUSCKUX
TEOPHUI TPU HMCTOJIb30BAHUM MAaTEMaTHUUYECKHUX METOJOB PEIICHMs 3ajad,
IPOBOJAUTH Pacu€Thl HA OCHOBAaHWUHU MUMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3YNbTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM MOTYyUYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMIOYKY PACcCyKJIEHUH C OTMIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TE€XHOJIOTUYECKHUX MPOIIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MYECKUMH TPOIECCaAMHU, C
MO3UIUH PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JaTbHEHUIIETO pPa3BUTHS YEIOBEYECKOTO
00111eCTBa;

MPUMEHSITh Pa3lInuHble CrocoObl paboThl ¢ uHboOpManuen (GU3NIECKOro
COIEpKaHUSI C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJIOTUU JJI1 TOMCKAa, MNepepadOTKHM U NpeabABICHHUS Y4eOHOH W
HAy4YHO-TIOMYJISIPHOW MH(pOPMAIK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O U  OLEHWBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA UH(POpMALIUK;

IPOSBIIATD OpraHu3alMOHHbIE U NO03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHINIOJHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CHUTyallUAX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMO POOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.

K koHnity oOyuenus B 11 knacce npeIMeTHbIC Pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PUUKHU B SKOHOMUYECKOM, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTHUYECKOU
JeSITEIbHOCTH YeJOBeKa M JaJIbHEHIIIeM HayYHO-TEeXHUYECKOM pPa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEeMATU3HPYIOIICH, OOBSICHUTEIbHOU U
IPOTHOCTUYECKOW (DYHKIUK (U3UIECKOH TEOPUHM — DJIEKTPOIUHAMHKH,
CHEIUANTbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (DHU3UKHU, PpOJIb
buzudeckoir Teopur B (POPMHPOBAHMHU TIPEACTABICHUN O (Pu3HUeCcKOoit
KapTUHE MHpa, MECTO (HU3NYECKOM KApTHUHBI MHUpa B O0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH GU3HUUECKUX TEJ U TIPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWs, MaTeMaTHUYECKUN MAaSTHHUK, WJCaTbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJTHBI, U7CaTbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIN CBETA;

paznuyath ycIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOINN XapakTep (PyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AHANM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
UCIIOJIB3YSI OCHOBHBIC TIIOJIOKEHUS W 3aKOHBI JJICKTPOJAMHAMHUKHA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUS



ANEKTPUYECKOro  3apsiaa, cuna Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TmpaBwiao  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IHemu CO CKOPOCTHIO
U3MEHEHHMSI CUJIbI TOKA, IIOCTYJIAThI CIIEUAIbHON TEOPUU OTHOCUTEIBHOCTH
OUHINTEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCTIONIb3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKK  (ypaBHeHHME  DWHIITEWHa  AJid
dotorddexra, nepsblil 1 BTOpoil mocTynaTel bopa, MpUHIUI COOTHOLIEHUS
HeomnpenenéHHoctei ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/lOBOTO U
MacCOBOT'0 YHCEI ¥ DHEPTUU B SJEPHBIX PEAKIHUAX, 3aKOH PaInOaKTUBHOTO
pacmnajna);

ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SIBICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUUECKOTO MOJIs, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIUW, HHEPrus MArHUTHOTO MOJIS
IPOBOJAHHUKA C TOKOM, PEJIITUBUCTCKUI UMITYJIbC, TTOJIHAS SHEPT U, DHEPT U
MOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIBC (HOTOHA, MACCOBOE YUCIIO
Y 3apA] sipa, SHEPTUs CBA3U A11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
AJNIEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(epeHIINs
BOJIH, Audpakuus, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuaeckuii 3 ekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MpUHIUIBI CIEKTPAIIBHOTO aHAIH3a U
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIMM MarHUTHOTO MOJII MPOBOJHHMKA C
TOKOM, CUJIbl AMriiepa u cuibl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJATalIINE ACTPOHOMMYECKHE MOHSTHS, TEOPUU H
3aKOHBI JIJII aHalM3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIIECCOB,
OPOUCXOJAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAax, B MEXKIaJaKTUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHoi;
IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, NpPHU OSTOM KOHCTPYMpPOBATH
YCTAaHOBKY, (PUKCHUpOBATh  pe3yibTaThl IOJIYYEHHOM  3aBUCUMOCTH
bu3nYecKUX BEIMYMH B BHUAE TrpadukoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPEHUM, JejlaTh  BbIBOABI [0  pe3yJibTaraM
HCCJIEI0BAHMS;



MPOBOJNUTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHs, OLICHHWBATh a0CONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAITH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
co0ro1aTh MpaBuia 0€30NMacHOro Tpy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON EATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHNUS;

pemats pacuy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PHU3UYECKUX TEOpPHUi
NpU  WCIOJNB30BAHMHM MAaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU MUMEIOIIUXCS JaHHBIX, aHAJM3UPOBAThH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YNIbTATOB;

pemiatb KadyecTBEHHbIC 3a/Jaud, TpeOylolue MPUMEHEHUs 3HaHWi U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpAlMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MJisi OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTH IPUMEPHI BKJIa/1a POCCUHCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3HUIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
IPUPOJOTIONH30BAHUH, @ TAaKXKE Pa3yMHOM HCIOJIB30BAaHUHU JOCTHXKEHUN
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTHUS UEJIOBEUYECKOTO
o01IecTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PabOThl ¢ MHpoOpManuend (PU3NIECKOTO
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMALIMOHHBIX



TEXHOJIOTUH, TPH 3TOM MCHOJIb30BaTh COBPEMEHHbIE MH(MOPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU H
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uHbOpMAaLMK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro HMH(GOpPMAUI0O M  OLEHWBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

POSBIIATD OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENBCKUX PadoT;

paboTaTh B TpyHIe C MCIOJHEHUEM pPa3IMYHbIX COLMAIBHBIX pOJIei,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENesTh AesATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymied npodecCuoHaNbHON AESTEIHHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (N (POBbBIE)
Konrtpoiabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (LI (PPOBbBIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsbI padoThI
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ noJe 14 https://m.edsoo.ru/8PRHOWUII
1.2 DNeKTpOMarHUTHAs HHIYKIINS 13 1 https://m.edso0.ru/VQQ38UZXC
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DneKTpOMarHUTHbIE KOJeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CHAMHHBCKIE H JCKIPOMATHHITHRI 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
2.4 Ontuka 25 1 https://m.edsoo.ru/0BLJENG69R
Hroro mo pazaeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosst CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pazgen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynsipHo-BOTHOBOM Ayanu3m 15 https://m.edso0.ru/S400GCWUJ
4.2 dusuka atoma 5 https://m.edso0.ru/ZLJ435GQC
()]
4.3 H3HKa GTOMHOTO A7pa 5 https://m.edso0.ru/Q4WLMHS9T

QJICMCHTAPHBIX YaCTHUL]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Wroro mo pasneny 25
Paznea 5. 9JIEMEHTbBI ACTPOHOMHUU U ACTPO®U3UKHN
5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo.ru/RPXW8WN4N
Hroro no pazgeny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 Ou3NUeCKuil MPaKTHKYM 16 16 https://m.edsoo.ru/EL9ALIAJIF
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
MPEIMETHOTO COJICPKAHUS U OITBITa
7.1 NEeSTETFHOCTH, MPUOOPETEHHOTO TIPH 15 https://m.edso00.ru/PSCGRX7IW
n3ydeHuu kypca ¢usznku 10 — 11
KJIacCOB
Hroro mo pazgeny 15
PesepBHOe Bpems 10 https://m.edsoo.ru/E65RYIXLB
OBUIEE KOJIMYECTBO YACOB I10 170 16
I[MPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

®uznka — pyHaaMeHTaIbHast
HayKa O IIPHpoJIe

https://m.edso0.ru/4AGD12L.71X

Hayunsb1it MeTo1 mo3HaHUS U
METO/Ibl UCCIIETOBAHUS
(bUBUYECKUX SIBJICHUHN

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

OKCIEPUMEHT U TEOPHS B
MpoIIecce TO3HAHMSI TPUPOIBL.
Ha6nronenue n sKCcriepuMeHT B
¢busuke

https://m.edsoo.ru/RV2VFFZL6

CriocoOb1 M3MEpEHUS
(bMBUYECKUX BETMYHUH

https://m.edsoo.ru/BKMS7EYO5

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUI
(bu3MYECKUX BETMYHH

https://m.edsoo0.ru/K3LQI3CFT

MopenupoBanue B pusuke. Poib
1 MeCTO (PM3HKH B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTUHBI MUpPa, B
MPAKTUYECKOUN AECATEIBHOCTH
Ioaen

https://m.edsoo.ru/85PJ5YR4H

MexaHnueckoe OBUKEHUE.
CucremMa oTcyera.

https://m.edso0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

OTHOCHUTENBHOCTD
MEXaHUYECKOTO JIBUKCHUSI.
[Ipsimast u oOpaTHast 3a1a9n
MEXaHUKH

Pannyc-Bexrop maTrepuanbHON
TOYKH, €r0 IIPOEKIUHU HA OCH
KoopauHar. TpaekTopusi.
[Tepememienue. Cxkopocts. Mx
MIPOEKLIUN HAa OCH KOOPJAUHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpPHOE ITPsAMONIMHEHOE
nsuxenue. ['papuyeckoe
ONHMCaHHE PABHOMEPHOTO
MPSIMOJIMHENHOTO TBUKEHHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CroxxeHue nepeMeneHnii u
ckopocrteid. Pemenue 3agau

11

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHast CKOPOCTb.
Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO TBUKECHHUS C
MTOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoboaHoe majieHre. Y CKopeHue
CBOOOIHOTO MaJEHHS.
3aBUCUMOCTbH KOOPJAMHAT,
CKOPOCTH, YCKOPEHUS OT
BpEMEHU U UX TpaduKu

https://m.edsoo.ru/UYVYXC8JD



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD

14

JIBuKeHHE Tena, OpOIIeHHOTO
[OJT YIJIOM K TOPH30HTY

https://m.edsoo.ru/\W6B8TSPKM

15

KpuBosmmHeliHOE NBUXKEHNE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas u JIMHEWHAs: CKOPOCTb.
IIepnon u wacrora.
[{eHTpOoCTpEMUTENBHOE U TTOJIHOE
YCKOpEHHUE

https://m.edso00.ru/SGZQQF5H2

16

KonTponsnas pabora no teme
"Kunemaruka"

https://m.edsoo.ru/DP1XR9HJI

17

[IepBb1ii 3ak0H HproTOHA.
HueprmanbHble CHCTEMBI
otcuéra. [IpuHnmn
OTHOCHTEIBbHOCTH I ammiies.
HeunepuuanbHubie CHCTEMBI
oTcuéra

https://m.edsoo0.ru/8FO42H1L2

18

Cuna. PaBHOA€MCTBYIOIIAs cCUla.
Bropoii 3akon HeroTona. Macca

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

19

Bzaumopericteue Ten. Tpetuit
3akoH HeroToHa

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIMI Cynepno3uuu Cull.
Pemenue 3a1ay Ha IpUMEHEeHNE
3akoHOB HploTOHA

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBaJICHTHOCTh
IPaBUTALlMOHHON U HHEPTHOMN
Macchl

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH M YCKOpEHHUe
cBOOOTHOTO TaICHUS

https://m.edso0.ru/36LBC4Z20QJ

23

JIBrKeHME HEOCCHBIX TET H UX
HNCKYCCTBCHHBIX CITYTHUKOB.
[IepBas kocMu4eckast CKOpOCTb.
3akonsl Kemnepa

https://m.edsoo.ru/F756 CAPFB

24

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RVV3SSW081

25

Cuna tpenus. [Ipupona u BuibI
CuJ TpeHus. J[BmkeHue B
JKUIKOCTH U Ta3e ¢ Y4ETOM CHITbI
COIIPOTHBIICHHUSI CPEBI

https://m.edsoo.ru/UP3KXCTQU

26

JaBsnenue. ['napocrarndeckoe
nasienune. Cuina Apxumena

https://m.edsoo.ru/SWDUEVCQO2

27

AOGCOJIFOTHO TBEPJIOE TEIIO.
[ToctynarenbHOE U
BpallaTeIbHOE IBIKCHHIE
TBEPJIOTO Tea

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CHJIBI OTHOCHTEIIFHO
OCH BpalicHU. IIneyo cunbl

https://m.edsoo.ru/AY2DMXMKR

29

CrnoxxeHue CuI, IPUIIOKEHHBIX K
TBepAOMYy Teny. LleHnTp Tshkectu
Tesa. Y CIOBUS PaBHOBECHS
TBEpJ0TO Tena. Buapl
paBHOBECHS

https://m.edsoo.ru/VFOEBAS878

30

Pemenue 3amau

https://m.edso00.ru/Q3QEPZXMR



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR

31

KonTtposnsHas paboTa o teme
"Munamuka. CTaTuka TBEPAOTO
Tena"

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

32

NMnynsc maTeprualbHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LlenTp macc cuctemsl
MaTepuanbHbIX ToUeK. Teopema
0 JIB)KEHHMHM LIEHTpa Mace

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

33

Nmmnynbe cuitbl U M3BMEHEHUE
HUMITyJIbCa TeJa. 3aKOH
COXpaHEHHUs UMITYJIbCA.
PeaxkTnBHOE IBIDKEHIE

https://m.edsoo.ru/ANJW80116

34

MoMeHT uMiynbca
MaTepuaabHON TOUYKH.
[IpencraBnenue o coxpaHeHUU
MOMEHTA UMITYJIbCA B
LIEHTPaIbHBIX MOJISIX

https://m.edsoo.ru/CHS9DBR4I

35

Pemrenue 3agau

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

36

PaGora cuibl Ha ManoM U Ha
KOHEYHOM IepEeMELICHHUH.
I'padmueckoe npeacraBneHue
paboThl criibl. MOITHOCTH CHIIBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sHeprus.
Teopema 06 u3meHeHUH
KMHETUYECKOU SHEPruu
MaTepHanbHON TOUKH

https://m.edsoo.ru/N5SQCCI1EIM

38

IloTeHuManbpHBIE U
HCIMMOTCHIMAJIBHBIC CUJIBI.

https://m.edsoo.ru/BHTO9WA4CQ



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ

[TorenuunanbHas sHEpPrus.
Bropas kocMuyeckasi CKOpOCTh

39

Tperbst KOCMHUYECKast CKOPOCTb.
CBs13b paboTHI
HEIMOTEHINAJIBbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOM
SHEPIUU

https://m.edso0.ru/66P2WGWS4

40

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu mis uaeansHOM
KHUJKOCTH

https://m.edsoo.ru/OIC610G5F

41

KonTtponsHas padoTa o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

https://m.edsoo.ru/SO90PC322

42

Pa3BuTune npencraBieHui o
npupoje TeroThl. OCHOBHBIE
nonoxenus MKT. {uddyzus.
BpoyHoBCcKOE BUXEHUE

https://m.edso00.ru/0ZTXY71SW

43

Crpoenue ra3000pa3HbIX,
KUJKUX U TBEPJIBIX Tell.
XapakTep JBUKCHUS U
B3aUMO/ICHCTBUS YaCTHUI]
BEIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYI
(aromoB). KonmuectBo
BemiecTa. [locrosaHnas
ABoraapo

https://m.edsoo.ru/5SFCL7ZUUQO



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO

Temneparypa. Temnosoe

45 https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana Llenbcus

46 Pemenne 3amau https://m.edsoo.ru/EGRV58D9F
141 i .

47 FICAJILHBIH Ta3. 1 a30BBIC https://m.edsoo.ru/01M0X0OV4B
3aKOHBI
YpaBHenue Menpeneena-

48 N https://m.edsoo.ru/7TRAZ800M4
Knaneiipona. Pemenne 3amau
AOcomroTHas Te .

49 JHOTHAA TeMIiepatypa https://m.edso0.ru/27RGL3V1G
3akoH JlanpTOHA
N3omporieccsl B HICATEHOM Ta3e

50 C TMIOCTOSHHBIM KOJMYECTBOM https://m.edsoo.ru/UQ9SUVODW
BELIECTBA
I'padmueckoe npeacraBneHne

51 M30IIPOIECCOB: U30TEPMa, https://m.edsoo.ru/W1HC88PJ4
n30Xx0pa, n3obapa

52 OcHoBHoe ypaBHeHne MKT https://m.edso0.ru/E65TLSWXG

53 Pemtenue 3amay https://m.edsoo.ru/8U427HI1YJ
CBs13b a0COJIFOTHOM
TEeMITepaTypbl

54 TepMOHHH?MquCKOH CHCEeMH https://m.edsoo.ru/N6ETZ0LDZ
CO CpeHel KMHETHYECKOM
SHEprueil mocTynaTeabHOrO
TEILUIOBOTO JBUKEHUS €6 4aCTHL]

000

55 060 HvleHHe 1 cucTeMatizani https://m.edsoo.ru/EDM5ZTZCY
sgagui o teMe "OcuoBel MKT"
K 5]

56 OHTPOJIbHA PabOTA TO TEME https://m.edso0.ru/LTSZA1JQ7

"OcHoBBI MKT"



https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7

57

TepmoanHaMuyeckas CucTeMa.
3ajaHue BHEITHUX YCIIOBHM st
T/l cucrtemsl. BHenHue u
BHYTPEHHHE NTaPaMETPHI.
[Tapametpsr T/l cucrembl kak
CpeaHUE 3HAYEHUS BEJIUYMH,
OMNMCHIBAOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/4L636LXVZ

58

HyneBoe nauano
TEPMOJIMHAMHUKHU.
Camonpou3BOJIbHAS penaKcanus
TJI cucTemsl K TEMIIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLJRP

59

Monenb neaJIprHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOW MOJIEIH

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
Knaneiipona u BeipaskeHHE 114
BHYTPEHHEH SHEPTUHN

https://m.edsoo.ru/TZJUGWSMZ

61

Bripaxkenue 111 BHyTpeHHEH
SHEPrUU OJJTHOATOMHOTO
UJealbHOTO Ta3a.
KBazucratnueckue u
HECTaTHYECKUE MPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OnemeHTapHas paboTa B
TepMoAMHaMKKe. Boruucienue
paboTsI 1o rpaduky npouecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1

63

Tennonepenaya kak crnocod
M3MEHEHHs BHYTPEHHEH SHEPruu
TJ1 cucremsbr 6e3 coBepIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

KouBexk1us, TernionpoBoJHOCTb,
U3Iy4eHUe

https://m.eds00.ru/QMA4T9ETS8

65

KonmaecTBO TENIOTHI.
TenmoéMKOCTh Tena. Y ienbHas U
MOJISIPHAS TETUIOEMKOCTH
BEIIIECTBA. Y AeIbHAs TEII0Ta
CrOpaHus TOTUTMBA

https://m.edsoo.ru/RQASBF90Q5

66

Pacuér konmyecTBa TEMIOTHI IPH
Terlonepesayde

https://m.edsoo.ru/B4ANQ2B026

67

ITousarue 00 aguabaTHOM
npouecce. [lepBbrit 3akoH
TEPMOIUHAMUKHU

https://m.edsoo.ru/SQXBMXFYN

68

KonunuectBo Temnots! u pabota
KaK Mepbl U3MEHEHHUS
BHyTpeHHe# sHepruun T]]
CUCTEMBbI

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

69

BTopoii 3ak0OH TepMOIUHAMUKHI
JUIS PAaBHOBECHBIX U
HEPaBHOBECHBIX MTPOLIECCOB.
HeobpaTumocTs mpupoIHBIX
MPOLIECCOB

https://m.edsoo.ru/SBEBSKQ8G

70

[IpuHIUITBI AENCTBUSA TEMIIOBBIX
maruH. KIT/]

https://m.edsoo.ru/Z25PJPKKU



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumManibHoe 3HaueHue KITJI.
Huxn Kapuo

https://m.edsoo.ru/QATFSEOKO

72

Pemenue 3amau

https://m.edso00.ru/0Q1VD6XJT

73

OKOJIOTUYECKHE aCIICKThI
HCIIOJIb30BaHUS TCIIJIOBBIX
nsurareiei. TemioBoe
3arpsI3HEHUE OKPYXKaIOLIEn
cpenbl

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenne 3amau

https://m.edsoo.ru/UYVV9T878

75

O0o001Ienre U cucCTEMaTH3AIUS
3HAHHH 10 TEME
"Tepmoaunamuka. Ternaossle
MAaITuHbr"

https://m.edsoo.ru/AGUQLWI1EB

76

KonTtponsHas padoTa o Teme
"TepmoarHamuka. TeroBbie
MAaIITuHb"

https://m.edsoo.ru/X4AG7PJVJ

77

[TapooOpazoBanue u
KoHieHcanus. Mcrapenue u
KUTICHUE. Y IeIbHAs TEIIOTa
napooOpa3oBaHUs

https://m.edsoo.ru/\W450551GQ

78

Hacrrmennsie u HCHACBIIIICHHBIC
I1aphl. KauecTBennas
3aBUCHUMOCTB IINIOTHOCTHU U
AaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYPhI, UX
HE3aBUCUMOCTH OT 00bEMa
HACBIIIICHHOT'O I1apa.
3aBUCHMOCTD TEMIICPATYPhI

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

KHIIEHUA OT JABJICHUS B
KUIKOCTH

79

BiaxxHoCTh BO3MYXA.
AOCOIIOTHAS U OTHOCUTEIbHAS
BJIAXXHOCTH

https://m.edso0.ru/QRONGWOZ8

80

Pemenue 3amau

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe teno. Kpucrammmueckue
1 aMopdHbIe Tena. AHU30TPOTIHS
CBOMCTB KPHUCTAJIJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

[lnaBnenue u KpUCTATUIU3ALMSL.
VenbHas TEIUI0TA IDIABJICHUS.
CyOmumartust

https://m.edsoo.ru/MWYH1C81KN

83

Jedbopmaruu TBEpAOTO TENA.
Pactsoxenne u cxxatne. CaBur.
Monayns FOnra. [Ipeaen ynpyrux

nedopmanui

https://m.edsoo.ru/961UIDFRU

84

TermmoBoe pacupenne
KUAKOCTEH U TBEPBIX TEII.
AHTapMOHU3M TETUIOBBIX
KoJieOaHUi YacTHUIl BElIlecTBa

https://m.edsoo.ru/1R1740Q0N

85

[IpeoOpa3zoBanue sHEpruu B
(ha3z0BbIX Mepexoaax

https://m.edsoo.ru/UUJQYTXYF

86

ypaBHeHI/Ie TEIJI0BOro OajgaHca

https://m.edso0.ru/5CV1KKTMW

87

Pemenue 3amau

https://m.edsoo.ru/2L7THENBQ2

88

[ToBepXHOCTHOE HATSKEHHUE.
Kanunnspuele siBneHusl.
JlaBiieHne 1o UCKPUBJIIEHHOM

https://m.edsoo.ru/Z9FYJNI4U
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IIOBEPXHOCTbHIO JKUJIKOCTH.
®opmyina Jlamnaca

89

O06001IeHne 1 cUCTEMaTH3aIUS
3HaHMM 110 TeMe "ArperaTHbie
cocTostHuA BemecTBa. Pa3oBbie
nepexoipl"

https://m.edso0.ru/V3TS29GT9

90

KonTponsnas pabora o teme
"ArperaTHble COCTOSTHUS
BemecTBa. da3oBbie nepexoab"”

https://m.edsoo.ru/BTE57DDIP

91

DJIeKTpU3aIus Tel U e€
MPOSIBJICHUS. DIIEKTPUUECKHUN
3apsi. JIBa BUAA SJIEKTPUYECKHUX
3apsa0B. [IpoBoHUKY,
JUBJIEKTPUKHU U
MOJIYIIPOBOAHUKH

https://m.edsoo.ru/ESV1QRBVX

92

DJIeMEHTapHbIN AIEKTPUUECKUI
3apsj. 3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsia

https://m.edso0.ru/QJTVE6HK7Q

93

B3aumoperictBue 3apsiios.
Toueunsie 3apsiibl. 3aKOH
Kynona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3amau

https://m.edsoo.ru/XCFAV8SHK

95

Dnextpuueckoe nojue. Ero
NeCTBHE HA AIEKTPUUECKUE
3apsibl

https://m.edsoo.ru/EF3CUR72W

96

Hanpsxénnocts
aJIeKTpuyecKoro noJist. [IpoGHbIi
3apsan. JInaun HanpssKEHHOCTH

https://m.edsoo.ru/9KBCOFP9X
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ANEKTPUYUECKOTO TOJISL.
OIHOPOAHOE DIEKTPHUECKOE
noJje

97

IToTeHnMaIbHOCTH
3JEKTPOCTATUYECKOTO TOJISL.
Pa3HocTh TOTEHITNAIIOB B
HaIpsDKEHNE

https://m.edsoo.ru/QJAHEFATR

98

[TorenumanpHas 3HEPTUS 3apsaa
B DJIEKTPOCTATUYECKOM MOJIE.
[Torenuman
AIEKTPOCTATUYECKOTO TOJISI

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaNPSHKEHHOCTHU TOJIS U
Pa3HOCTH MMOTEHIUAJIOB JIIs
JJIEKTPOCTATUYECKOTO OIS

https://m.edsoo.ru/3SWNQFLP9Y

100

[TpunIMIT Cynepno3uiuu
AIEKTPUYECKUX TTOJIEH

https://m.edsoo.ru/WS1GYR413

101

Pemrenue 3agau

https://m.edso0.ru/2630Y5063

102

[Tosie Toueuynoro 3apsiga. [lose
PaBHOMEPHO 3apsHKEHHOU cepbl

https://m.edsoo0.ru/BGX3JCTAQ

103

[Tosie paBHOMEPHO 3apsKEHHOTO
o o0séMy mapa. [lose
PaBHOMEPHO 3apsKCHHOM
0ECKOHEUHOM TIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

IIpoBoiHUKM B
3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsiiOB

https://m.edsoo.ru/6GVP71B38
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JIMDIIeKTpUKY U

105 MIOJIyIIPOBOIHUKH B https://m.edsoo.ru/3G6DWKG2I
AIEKTPOCTATUYECKOM II0JIC
Konpnencarop. DnekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh https://m.edsoo.ru/GHLGD83X7
IJIOCKOTO KOHACHCATOPA

107 Hapanzereroe coeHente https://m.edso0o.ru/60WN2ZDH8
KOHJICHCAaTOPOB

108 Hocrenopatentroe coenurente https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCAaTOPOB

109 DHEprHA 3APKSHHOO https://m.eds00.ru/SW376XS21
KOHJICHCAaTOpa

110 Pemrenue 3amay https://m.edsoo.ru/NLHAFISYY
JIBr>keHue 3apsiKEHHOM YaCTHUIIbI

111 B OJTHOPOJHOM 3JIEKTPUUECKOM https://m.edso0.ru/9PGVSYIWG
rmoJjie

112 Pemtenue 3amay https://m.edsoo.ru/UXI1USMXW
O0001IeHrEe U cUCTEMATU3 AL

113 3HaHUH 10 TeMe "DJIEKTPUUIECKOe https://m.edsoo.ru/QCIRPYCGA
mosne"

114 Konponeras padora no reme https://m.edsoo.ru/WRQGZBRF7
"OnekTpuueckoe mnojue"
Cuna toka. [IocTosSHHBIN TOK.

115 ¥ CTOBHS CYIECTROBAMIA https://m.edsoo.ru/L8LE4AKUV5
MTOCTOSIHHOTO JIEKTPUUECKOTO
TOKa

116 Heroumikit Toka. Hanpsukettie i https://m.edsoo.ru/RUFC4YTDO

SC
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3axon Oma Juid yyacTKa LEmnu.

117 https://m.eds00.ru/64VZXZ2GP
DNEKTPUUECKOE COIIPOTUBIICHHUE
3aBUCUMOCTb CONIPOTUBIICHUS

11g | O/WOPOAHOTO TPOBOIHEKA OF https://m.eds0o.ru/KE2FEN35X
€ro JUIMHBI U TJIOMIA TN
MOTIEPEYHOTO CEUCHHUS

119 | YACITBHOS COMpOTHBICHHE https://m.eds00.ru/Y4ZTZRZA
BelecTBa. Penienue 3amay
ITocnenmoBarensHOE,

120 napajieIbHOEe, CMEIIAaHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHUE IMPOBOTHUKOB
Pacué€t pa3zBeTBIEHHBIX

121 aneKTpudeckux mneneu. [Ipapmma https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemtenue 3amay https://m.edsoo.ru/LXRB618PO

123 Pabota snekTpiieckoro Toka. https://m.edsoo.ru/PLTTBZGPC
3akoH Jlxoyna —Jlenna

124 Pemtenue 3amay https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD IEKTPUUYECKOTO

125 ToKa. TemnnoBas MOIIIHOCTb, https://m.edsoo.ru/CONEPSIIH
BBIZICIIIEMAsi Ha PE3UCTOPE

126 Pemtenue 3amay https://m.edso0.ru/90KODG7HY

127 SHC w siyrpentee https://m.edsoo.ru/MGCEWIVUL
CONPOTHBIICHUE HCTOYHHKA TOKA
3akon Oma Jj1s HOJTHOM

128 (3aMKHYTOM) 3JIEKTPUYECKOM https://m.edsoo.ru/XQP3R9DK4
LIeTTH

129 Pemenue 3amau https://m.edsoo.ru/XDAVLS3JL
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130

MouiHocTh HCTOUHHUKA TOKA

https://m.edsoo.ru/OWH205J0S

131

Kopotkoe 3ambikanne

https://m.edsoo.ru/SWFHKYNVF

132

Konpencarop B uenu
MMOCTOSTHHOTO TOKa

133

Pemenue 3amau

https://m.edsoo0.ru/52KZZJPDT

134

Pemenne 3a1au o reme

"I[1OCTOSIHHBIN 7EKTPUUECKUI

TOK"

https://m.edso0.ru/5175121DC

135

Pemrenne 3agau mo reme
"[ToCTOSHHBIN IIEKTPUYECKHIT

n

TOK

https://m.edsoo.ru/DX6SFSQ5I

136

Pemrenue 3agad mo reme
"[ToCTOSHHBIN AIIEKTPUYECKHIL

n

TOK

https://m.edso00.ru/K835E5INT

137

O00011IeHNEe U CUCTEMATU3 AL
3gagui Mo tTeMe "I1ocToSHHBIN
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/\WXUI1RUC5

138

KounTponbnas pabora o teme
"ITocTOSTHHBIN ANEKTPUUECKUI

TOK

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

139

DJIeKTpUYECKasi TPOBOJUMOCTD
pa3IMYHBIX BEILIECTB.
DJIEKTPUYECKHUI TOK B METajjIax.
CBepXnpoBOAUMOCTh

https://m.edsoo.ru/DV219CC72

140

DNEeKTpUUYECKUI TOK B pPaCTBOPax
U pacIjiaBax MIEKTPOJIUTOB.
3akonsl Qapanes s
IEKTPOJIN3A

https://m.edso0.ru/36L9OKOEE
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DIEeKTPUYECKUN TOK B raszax.
[Inazma

https://m.edsoo.ru/ MEDWMLCJ6

142

DNEeKTPUUECKUI TOK B BaKyyMe.
BakyymubIe ipuGOpsI

https://m.edsoo.ru/HNIAJ5B73

143

DNEeKTPUUYECKUM TOK B
MTOJTYIIPOBOTHUKAX

https://m.edsoo.ru/56 KAVJECB

144

[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLRQTDAX

145

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl TOKa U
HanpspKEHUS B U
MTOCTOSIHHOTO TOKa MPH MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX
W3MEpPUTENbHBIX TPUOOPOB" UITH
"3HaKOMCTBO ¢ U(PPOBOI
naboparopueit mo pusuke.
[Tpumepsl n3mMepeHus
(U3NYECKUX BEITMYUH MPU
IIOMOIIY KOMITBIOTEPHBIX
TATYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHrne HepaBHOMEPHOTO
JIBUKEHHUS C LEbIO OMpeIeICHHUS
MI'HOBEHHOM CKOopocTH"

https://m.edsoo.ru/CN3FHCY83

147

®u3NUecKuil IPAKTUKYM IO TEME
"U3mepeHue yCcKOpeHus Ipu
PSAMOJIMHEHOM
PaBHOYCKOPEHHOM JIBHKEHHUH 110
HaAKJIIOHHOH IJTIOCKOCTH" WIIH
"UccnenoBanue 3aBUCUMOCTH

https://m.edso0.ru/70Y40Y610
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IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH>KEHUU"

148

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenue ycKopeHust
cBOOOTHOTO Ta/IeHHs" M
"N3ydyeHue 1BUKEHUS Tea,
OpOIIEHHOTO0 rOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

@uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHue qBUKEHUS Tema 10
OKPYXHOCTH C TIOCTOSIHHOU 10
MO/IyJII0 CKOPOCTBIO" NN
"HccmeqoBanne 3aBUHCHMOCTH
nepuoja oopameHus
KOHHUYECKOTO MasgTHHUKA OT €ro
napameTpoB"

https://m.edsoo.ru/DY1D4C16J

150

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue
PaBHOJEHCTBYIOINIECH CUIIBI TIPH
JBUKEHUH OpyCKa MO HaKJIIOHHON
mwiockoctn" i "IIpoBepka
TUIOTE3bI O HE3aBUCUMOCTH
BpEMEHU JIBIKEHUs OpycKa 1o
HAKJIOHHOM TJIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €ro
macchl"”

https://m.edsoo.ru/ZTOFG6J4U

151

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
CHJI yIIPYTOCTH, BOBHUKAIOIKX B
IpY)XHHE ¥ pE3NHOBOM 00pasiie,

https://m.edso0.ru/UL391C40QD
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ot ux aedopmanuu" wim
"N3yueHune IBUKECHUSI CHCTEMBI
TEJl, CBI3aHHBIX HUTHIO,
MEPEKUHYTOMN Yepes3 JIETKUil
6moK"

152

PuU3NYECKU IPAKTUKYM 110 TEME
"Usmepenue korpduimenta
TPEHMUSI 110 BEJIMYUHE YTIIOBOTO
K03 purmenTa 3aBUCUMOCTH
Frp(N)" wnu "Uccnenosanue
JBUKEHHS OpyCcKa M0 HaKJIIOHHOU
IJIOCKOCTH C TEpEMEHHBIM

K03 duImeHTOM TpeHus" Win
"M3ydyeHune NBUKEHUS rpy3a HA
BaJly ¢ TpeHuem"

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

153

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycaoBHi
paBHOBecHS TBEPAOTO Tea,
HMMEIOIET0 OCh BpallleHUs" Win
"KoncrpyupoBanue
KPOHIITEHHOB M pacy€T CHII
ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPIOTO TEa,
HUMEIOIIETO0 IJI0MIaab ONophI"

https://m.edso0.ru/MIOQT27R6

154

dusnueckuil NpakTUKYM 10 TEMe
"N3mMepenune ummynbca Tena 1no
TOPMO3HOMY IIyTH" MU
"N3mepeHune CUIIbI TArY,
CKOPOCTH MOJEIN

https://m.edsoo.ru/FZ0CNRGTA
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ANEKTPOMOOUIIS M MOIITHOCTH
cuibl Tsru" uim "CpaBHeHue
M3MEHEHHUS UMITYJIbCca TeJla C
UMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYroM
B3aUMOJICHCTBUM" WU
"N3mepenune KuHeTH4eCKOn

SHEPIUH Tella 110 TOPMO3HOMY
n

IIyTH

155

Pu3NYeCKUil IPAKTUKYM I10 TEME
"N3yueHne H30TepMHYECKOTO
nporecca (peKOMEeH/10BaHO
HCIIOJIb30BaHKUE MU(PPOBOH
naboparopun)" win "N3ydeHue
HM30XOPHOTO Mmpolecca” Win
"N3yuenne n306apHOTO
npouecca" unu "[IpoBepka
YpaBHEHUS COCTOSHUS"

https://m.edso0.ru/T66K4CKZG

156

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHoOi
TEIUIOEMKOCTH " HIIN
"HccnenoBanue npoiiecca
OCTBIBAHHUS BellecTBa" WIH
"HUccnenoBanue aguabaTHOTO
npouecca” niu "M3ydenune
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYISPHOTO

https://m.edsoo.ru/PPBTS0U4D
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B3aMMO/ICHCTBUS U TEMIIEPATypPbl
KHAIIEHUS KUOKOCTEH"

157

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
WCIIApEHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TEMIOThI
IJIaBJICHUS Jbja" WU
"N3y4yeHne cBONCTB
HACBILLIEHHBIX MMapoB" WK
"N3mepenue abCconOTHOM
BJIQYKHOCTH BO3/yXa U OIIEHKA
MAacchl TapoB B MOMEIICHUN".
N3mepenue kordunmnenta
MMOBEPXHOCTHOTO HATSKEHUS

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

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenune npeBpamieHus
SHEPrUM 3apsLKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
W3JIyYEHHUS CBETOAMO A" WU
"N3ydyeHue npoTekaHus TOKa B
LIeTH, COAeprKAILEeH
KOHJEHCATOp" WK
"Pacnipenenenue pa3HOCTH
MMOTEHIIMAJIOB (HAPSDKESHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUU
KOHJIEHCAaTOpOB"

https://m.edsoo.ru/5BPTN1YZU

159

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO
COEIMHEHUS PE3UCTOPOB' UIIU

https://m.edsoo.ru/UAIS3VVKE
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"U3mepeHue yaesnbHOro
CONPOTUBIIEHUS IPOBOJAHUKOB"
unu "VccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA OT
HATPSDKCHUS JJTS JIAMITBI
HakaJMBaHUsA"

160

@uU3NYECKU IPAKTUKYM I10 TEME
"Habnronenue anexrponusa" uim
"U3mepenue 3apsiaa
OJIHOBAJICHTHOTO MOHA" WU
"HccmeqoBanne 3aBUCHMOCTH
CONPOTHBIIEHUS TEPMOPE3UCTOPA
oT Temneparypsl" win "CHsiTue
BOJIbT-aMIIEPHOU
XapaKkTepUCTUKH Aroaa"

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

161

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHU 10 TeMe
"KunemaTtuka"

https://m.edso0.ru/LQO93M5SQ

162

PeseprubIit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Jlmnamuka"

https://m.edsoo.ru/S7CS1UFMI

163

PesepBusiit ypok. O600mIeHE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"CraTtuka TBepi0ro Tena"

https://m.edsoo.ru/XVUMKRX6N

164

PesepBHsiit ypok. O600mIeHE U
CcHUCTeMaTH3allys 3HAHUH 110 TeMe
"3aKOHBI COXPAHEHHUS B
MexaHuke"

https://m.edso00.ru/C37WXULT?2
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PesepBHeiii ypok. O600IeHNE 1
cUCTEeMaTu3alus 3HAaHUM 110 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETHYECKO M
teopun"

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

166

PesepBHeIit ypok. O600IICHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"TepmoauHamuka. TernaoBbie
MaIuHb!"

https://m.edsoo.ru/1ZZC67VF1

167

PesepBubiit ypok. O60011eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"ArperatHbie COCTOSHUS
BemecTa. @a3oBeie nepexopr"

https://m.edso0.ru/1YSH3LOLN

168

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alMs 3HaHU 110 TeMe
"Onexrpuueckoe noie"

https://m.edsoo.ru/URWB5CULE

169

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUI

TOK

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

170

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Toku B pa3nuuHbIX cpeaax"

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170
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https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KVIACC

KoaudecTBo 9acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PECYPChI
padoThI padoThI

B3anmonelicTBre MOCTOSTHHBIX

1 MATHITIOB H HIPOBOHIIOB € 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe mnose.
I'unore3a Ammnepa
BexTop MarHUTHON MHAYKIIMH.
IT

2 pHI CynepH?SHHHH 1 https://m.edso0.ru/0YNNE57SO
MarHUTHBIX moJied. JImHnn
MarHUTHON WHIYKITUU
M

3 ATHITHOS e IPOBOJHIIKA € 1 https://m.edsoo.ru/F10ASACBX
TokoM. OnbIT Dpcrena
Cuna A N

4 18 AMIEpa, €o HanpasJIenve 1 https://m.edsoo.ru/1JEDF5HEN
U MOJIyJTb

5 Pemtenue 3amay 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Amriepa.

6 DNEeKTPOU3MEPUTEITLHBIE 1 https://m.edsoo.ru/5SA2ACKSRB
PpUOOPHI
Cuina Jlopeniia, e€
HaIpaBJICHUE U MOJYJb.

7 JIB>KeHHE 3apsHKCHHON 1 https://m.edsoo.ru/6MB8YZ8TN
YacCTHULbI B OJTHOPOTHOM
MarHuTHOM TOJIe

8 Pemenue 3amau https://m.edsoo.ru/FWURORSOE

9 PaGora cunel Jlopenia https://m.edsoo.ru/MTHD23745



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45

10

Pemenue 3amau

https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJjie B BELIECTBE.

11 deppoMarHeTuky, rnapa- u https://m.edsoo.ru/W7HGQBK70
IMaMarHeTUKA
OCHOBHBIE CBOICTBA

12 (beppomarneTHKos. https://m.edso0.ru/960J4E47D
[IpumeHeHne
(heppoMarHeTHKoB
P

13 " CLICHIE 337131 H()"TCMC https://m.eds00.ru/Q8JGTYNHT

MaruuTtHoe 1oJ1e

P

14 CUHICHHE 33/l 10 TeMe https://m.edsoo.ru/MPCUALFIM
"MarautHoe nosie"
SIBneHue ANEeKTPOMAarHUTHON

15 nHaykiuy. [ToTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHUTHOW MHIYKIIHH

16 OJ1C nHayKIMN https://m.edso0.ru/8STLELGTJZ

17 3aKOH S1eKTPOMArHHTHOH https://m.edsoo.ru/7TEOPOGAR3
unaykuu dapanes
B .

18 HXPEBOE ICKIPHACCKOE HOTIE https://m.edsoo.ru/IONVHO1NK
Toku dyko
O/1C uHAYKIMU B IBUOKYIIUXCS

19 https://m.edsoo.ru/X00ISRAA1
MIPOBOTHUKAX

20 Pemtenue 3amay https://m.edso0.ru/ZZTUBO2GQ

21 [TpaBuso Jlenma https://m.edsoo.ru/GIRNARYL9
NunykrusHocTh. Katyika

22 WHJIYKTUBHOCTHU B LIETIH https://m.edso0.ru/37WBAJCTF

IIOCTOAHHOI'O TOKa



https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF

23

SAsnenue camounaykiuu. J/C
CaMOWHTyKIIMH

https://m.edso0.ru/99CECGMBH

24

3Hepr1/1$1 MAar"amTHOTI'O I10JIA
KaTylmKHu C TOKOM.
DIEeKTPOMarHuTHOE IoJie

https://m.edsoo0.ru/PS4XRHOGS

25

Pemenue 3amau

https://m.edsoo.ru/ MAWTH1ZS0

26

O00011IeHNe U CUCTEMATU3 AL
3HAHUH 110 TEME
"OnexTpoauHamMuka"

https://m.edsoo.ru/MWZCM1SBLO

27

KonTponbnas paborta no teme
"OnekTpoauHaMuka'

https://m.edso0.ru/N9QLKI45Y

28

KonebarensHas cucrema.
CBo0OoaubIe KOJIe0aHMS.
IMapmoHnueckue Kosie0aHus

https://m.edso0.ru/R7D8WGSTQ

29

Kunematuueckoe u
IUHAMWYECKOE OIMCaHHE
KOJIEOATENILHBIX IBUKEHUI

https://m.edsoo.ru/GLUGM9A5P

30

DHepreTu4eckoe OMMCaHue.
BrIBO I IMHAMHYECKOTO
OTIMCAHUS TAPMOHUYECKHX
KOJeO0aHui U3 uX
SHEPreTUYECKOro 1
KHHEMATHYECKOTO OIUCAHMS

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

31

Awmmunryaa u $asa konebanui

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuron 1 yacToTa KoJIeOaHHIA.
[Tepro ManbIx cBOOOIHBIX
KoJebaHui MaTeMaTUYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04

KoJIe0aHUH IPYKUHHOT'O
MasATHHKaA

33

3aryxaroimue KojaeOaHusl.
BriHyX1eHHBIE KOJIeOaHusI.
Pe3onanc

https://m.edsoo.ru/TGTJTWAUOQ

34

ABTOKOJICOaHUS

https://m.edsoo.ru/BW1KOUGVP

35

Pemenne 3amau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpok-koHpepeHus
"MexaHnnyeckue koneOaHus B
MY3bIKAJIbHBIX HHCTPYMEHTAX"

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

37

O00011IeH1E U CUCTEMATHU3ALIUS
3HAHUHU II0 TEME
"Mexaandeckue Koiaeoanus"”

https://m.edso0.ru/SV7MHCH10

38

DJIEKTPOMAarHuTHbHIE
kosieOannsa. KonebarenpHbIN
KOHTYD

https://m.edsoo.ru/H5B2W8APN

39

®opmyna Tomcona. CBs3b
aMIUTUTY/IbI 3apsiia
KOHJIEHCATOpa ¢ aMIUIUTY 101
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKoH COXpPaHCHUA SHCPIruu B
nacCaJIbHOM KoJIeOaTEIbHOM
KOHTYpPC

https://m.edsoo.ru/MMO1P2WQON

41

3aryxarouue

QJICKTPOMATrHUTHBIC KoJieOaHHsI.

BrinyxcHHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs

https://m.edsoo.ru/4VHII3UMW



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW

42

IIepemennslit TOK. Pe3ucrop u
KOHJIEHCATOP B LIEIU
IIEPEMEHHOI0 TOKa

https://m.eds00.ru/OG6JOQHTOD

43

KaTYIHKa HHAYKTHBHOCTH B
eI NEpEMECHHOTO TOKA

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

44

3axoH Oma Jyis 3IEeKTPUYECKOU
[ETH TePEMEHHOT0 TOKa

https://m.edsoo0.ru/P1FZDISQV

45

MoniHOCTh NIEPEMEHHOTO TOKA.
AMIUITMTY/IHOE U JAEHUCTBYIOIIEE
3HAa4YCHUEC CUJIbI TOKA U
HAIps>KCHUA

https://m.edsoo.ru/6P4CXH152

46

Pe3onaHc B aniekTprueckon
nenu

https://m.edsoo.ru/AYQWXESRA

47

Pemenue 3agau

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

48

WneansHbIif Tpancopmarop.
[IpousBoacTBO, nepenaya u
MOTPEOSICHUE IIMCKTPUIECCKO N
SHEPruu

https://m.edsoo.ru/F142U7UQR

49

DKOJIOTUYECKHE PUCKU TTPH

IIPOU3BOJACTBEC 3JICKTPOSHEPIHH.

Kynbrypa ncnonb3oBanus
ANIEKTPOIHEPTHH B
MTOBCEIHEBHOM JKU3HU

https://m.edsoo.ru/UYDMJIDXZW

50

Pemenue 3amau

https://m.edsoo.ru/IR54QM6F2

51

Pemenue 3amau

https://m.edsoo.ru/7UFPFF3KK

52

O00011IeHNE U cCUCTEMATU3 AU
3HAaHUH 110 TEME

https://m.edsoo.ru/1I6YYY79E0



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0

"DJIeKTPOMArHUTHbIE
Konebanus"

53

Mexannueckue BOJIHEL.
XapakTepuCTUKU
MEXaHNYECKUX BOJIH

https://m.edsoo.ru/OP6 YANBXC

54

CBolicTBa MEXaHHYCSCKUX BOJIH

https://m.edso00.ru/4S5QXKBUX

55

3ByK. XapaKTEepUCTUKH 3ByKa

https://m.edsoo.ru/UEH3ZVKKYV

56

WHudpa3Byk u yiabTpa3ByK.
[IIymoBoe 3arpsi3HEHHE
OKpYKarollen cpeibl

https://m.edsoo.ru/24XDNL1P1

57

Pemenue 3agau

https://m.edso0.ru/SWQOQHEYAJ

58

DNeKTpOMarHUTHbIE BOJHBI.
N3nydyeHne 31eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHeprus MEKTPOMArHUTHBIX
BoyH. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[kana 3MeKTpOMarHUTHBIX
BoJiH. [Iprumenenne
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[TpuHIUIIBI PaTHOCBS3U U
TeleBUAeHUs. Paqrookanus.
DIIeKTPOMarHuTHOE
3arps3HEHUE OKPYXKarolen
cpenbl

https://m.edsoo.ru/7TKCCHOBN5

62

KonTponsHas pabota o Teme
"Kosebanus u BOJIHBL"

https://m.edsoo.ru/NJT16HVEI



https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
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https://m.edsoo.ru/NJT16HVEI

63

Cger. 3aKOH NPSIMOJMHENHOTO
pacIpocTpaHeHHs CBETa

https://m.edsoo.ru/K5RDTMZWV

64

Pemenue 3agau Ha npuMeHEHUE
3aKOHA MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

https://m.edsoo.ru/3H2YL4RA4I

65

OTtpaxxenue cera. [lnockoe
3epkanio. Cepuueckoe 3epKaino

https://m.edso00.ru/T1X9ZBOSG

66

[Ipenomiienue cpera.
AOGCOIOTHBIN 1
OTHOCHTEJIbHBIN NIOKA3aTelb
npenomiienus. [lonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKCHHUS

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenue 3aga4 Ha npuMeHEHUE
3aKOHOB OTPAYKEHUS U
MPETOMJIICHHUS CBETa

https://m.edso0.ru/C4D3UDGG4

68

XoJ1 ny4der B IpU3MeE.
Hucnepcus cBeta. CioxXHBII
cocrtaB Oenoro ceta. L{er

https://m.edsoo.ru/HYZWS63L2

69

JIunzel. DokycHOE paccTOsHHUE
Y ONITUYECKAsi CHJIA JIMH3BI

https://m.edsoo0.ru/SXWYEXTXM

70

[TocTpoenue nzoOpaxkeHuit B
JUH3aX U UX CUCTEMax.
YBenuueHue JTUH3bI

https://m.edso00.ru/6SRTDG4V7

71

Pemenne 3amaq Ha MMOCTPOCHHUC
HSO6p&)K€HPII>i, MOJIY4a€MBbIX C
IIOMOIIIBIO JIUH3

https://m.edsoo.ru/YAGCQPWZX



https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX

72

I'ma3 kak onTu4yeckas cucTeMa

https://m.edsoo.ru/OVMKI19EZ

Pewrenue 3anau. Ilpeneinst

73 MIPUMEHUMOCTHU https://m.edsoo.ru/OENIDYBRZ
TCOMETPHUUICCKOHN OIITUKH

74 E;;S;;;:Bem 1 METOABL €€ https://m.edsoo.ru/UCGBDSEVT

75 Jucnepcus ceera https://m.edso0.ru/1VIJZOF05

76 HNurepdepentius creta https://m.edso0.ru/ZQB6756KE
KOI‘CpeHTHI)Ie NUCTOYHUKU.

77 VYcnoBus HaOMIOAEHNA https://m.edso0.ru/HIXX3P5WN
MaKCUMYMOB 1 MUHUMYMOB

78 Pemienne 3amau https://m.eds00.ru/SX9F3FNP3

79 [Ipumenenne natephepeHIun https://m.edso0.ru/111ISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D
JudpakuronHas pemérka.

81 VYcnoBue HaOIMIOAEHNS TJIaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHMYMOB

82 Pemtenue 3amay https://m.edsoo.ru/LI6LZ3AWE

83 HorepetHOCT, CBETOBBIX BOIH. https://m.edsoo.ru/TWKJKW3NH
[Tonsipu3anus cBera

84 Pemtenue 3amay https://m.edsoo.ru/766EAF7DL

85 CBeToBBI€ SIBJIEHUS B IPUPOJIE https://m.edsoo.ru/VJWIIR3ES

86 O6O6erHHe 1 ereTeaTIsati https://m.eds00.ru/ZQ1JZ7TMYC
3HaHui no teme "OnTuka"

87 Kontposeras pabora o Teme https://m.edsoo.ru/WMVM1ARQU

«OnTuka
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https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU

88

I'panu1Ibl IPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
3aKOHBI IEKTPOIMHAMUKU U
MPUHIUT OTHOCUTEIBHOCTH

https://m.edso0.ru/GT085PL4Q

89

[ToctynaTel cnennaibHOM
TEOPUHU OTHOCUTEIHHOCTH

https://m.edso0.ru/S5VL5W7WK

90

[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus
Jlopenua. Ycnosue
MIPUYUHHOCTH.
OTHOCHUTENHHOCTH
OJTHOBPEMEHHOCTH.
3ameyieHre BpeMeHHU 1
COKpAII[EHUE JITTHHBI

https://m.edsoo.ru/7ZFT X1X84

91

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKON YaCTHULIBI

https://m.edsoo.ru/GPUPD6117

92

CBs3b Macchl C YHEPTrUE U
HUMITYJIECOM PEISITUBUCTCKOM
YacTULIBI. DHEPrusi MOKOs

https://m.edsoo.ru/UOC7TGTFMG

93

PaBHOBecHOE TeILIOBOE
HU3Ty4CHUC

https://m.edsoo.ru/YWVZA9QOH

94

3axoH cMeleHus Buna

https://m.edsoo.ru/R1JD6DWAM

95

I'unmoreza M. Il:1manka o
kBauTax. ®oToHEI

https://m.edsoo.ru/RW82CYU89

96

DHeprus ¥ UMIyJIbC GOToOHA

https://m.edso0.ru/14SLLOJ97

97

®oroaddext. OnbiTo A. T
CroneroBa. 3aKOHBI
¢dororddexra

https://m.edsoo.ru/NM4VEIDIM



https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
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98

VYpaBHeHue DUHIITEITHA 1715
dotorddekra. "Kpachas
rpanuna” gotordpdexra

https://m.edsoo.ru/DOQYSU4GM

99

Hasnenune cBeta. Onbite [1. H.
JleGeneBa

https://m.edsoo.ru/1746\VVP412

100

BoHoBEIE cBOIICTBA YaCTUIL

https://m.edsoo.ru/UMEW9AQOCE

101

Bouns! ne bpoiins. JlimHa
BOJIHBI J1e bpoiins u pa3mepsl
00JacTH JOKaJIU3aluu
JBHOKYIIEHCS] YaCTHUIBI

https://m.edsoo.ru/MVA3A30ZQ

102

KopryckynsipHO-BOTHOBOM
TyaJln3M

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

103

Judpakuus 37eKTpOHOB Ha
KpHCTaiax

https://m.edsoo.ru/XH242PNOK

104

Crnennduka usmepeHuii B
Mukpomupe. COOTHOLIECHHUS
HEOMpeIeNEHHOCTEN
I'eitzenbepra

https://m.edsoo.ru/BMLQCWUGS

105

Pemenue rpaduueckux 3amay

https://m.edsoo.ru/D207BTWDJ

106

Pemenne pacy€THbIX 3a1a4

https://m.edsoo.ru/ZUBH25VJV

107

KonTtponrHas pabota no
temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuszm"

https://m.edsoo.ru/U4HQ8CZ90

108

OTMBITHI 1O UCCIETOBAHUIO
crpoeHus aroma. [InmanerapHas
Mozenb atoMa Pesepdopra

https://m.edsoo.ru/SMMRTGFK1

109

ITocrynater bopa

https://m.edsoo.ru/SWV5SUNS8J



https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J

110

Bunel ciekrpoB. CriekTp
YPOBHEM 3HEPrUU aTOMa
BOJOpOJa

https://m.edsoo.ru/T6T3FTQ6Y

111

CrnoHTaHHOE B BBIHYXJICHHOC
H3JTy4CHUC CBCTA

https://m.edsoo.ru/WJ95LAOO0P

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas mozaens sapa
I'eitzenbepra-Banenko. 3apsa
Y MAacCOBOE YHUCIIO SAApA.
M3oTtonsl. PagnoakTHBHOCTE

https://m.edsoo.ru/JGIMALCVV

114

3aK0oH paJOaKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HUPYIOIIETO U3JTy4CHHUSI.
Bnusinue pagnoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
Ho3zumerpus

https://m.edso0.ru/8QM2PG4JI

115

DHeprus CBA3M HyKJIOHOB B
sape. Snepnasie cunbl. J{edext
Macchl sjpa. SnepHsie
peakuuu. SlaepHpie peakTophl.
[IpoGnemsl ynpaBisieMoro
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTHYECKUE aCIEKThI
Pa3BUTHUS AEPHON PHEPTETUKH

https://m.edsoo.ru/YOQ4MRH2H

116

Mertoibl perucTpaiuu u
HCCIIEI0BaHUs dJIEMEHTapHBIX
yactull. yH1aMeHTaIbHbIE
B3aUMOJIEUCTBHS. bapruoHsl,
ME30HBI U JICTITOHEL.

https://m.edsoo.ru/1IEJHULHD5



https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5

[IpencraBnenue o CtannapTHOU
mozenu. KBapk-rintooHHas
MOJIEJb aJJPOHOB

117

®du3uKa 3a npeaeaaMmu
CrannaptHoit mojenu. TémHas
Martepus U TEMHas SHEPTHSL.
EnunctBo dpuzmueckoit
KapTUHBI MUpa

https://m.edsoo.ru/A6IW5WE4Z

118

DTansl pa3BUTHS ACTPOHOMUH.
3HaueHue acCTpPOHOMUU

https://m.edsoo.ru/KG802NR9U

119

[IpuMeHnMOCTh 3aKOHOB
busukn 1151 00BICHEHUSI
MIPUPOJIEI KOCMUYECKUX
00BeKTOB. MeToan!
ACTPOHOMHUYECKHUX
HUCCIIEIOBAHUI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOTIbI, PaAHOTEIECKOIIBI,
BHeaTMOC(epHas aCTPOHOMHUS

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 3Bé31H0r0 Heba.
Co3Be3us, SpKue 3BE3/IbI,
[JIAHETHI, KX BUIMMOE
JIBHOKEHHE

https://m.edsoo.ru/TNS5KWOTY

122

Comaneunas cucrema. CoJHiie.
ConHeYyHast aKTUBHOCTb.
Ucrounuk sueprun CoJiHLa U
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. Jlnarpamma

https://m.edsoo.ru/1IXHH46BIR



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR

"creKTpaIbHbIHN Ki1ace —
CBETUMOCTB"

124

3Be3/1bI TJIABHOMT
IOCJIE0BATEIBHOCTHU

https://m.edsoo.ru/IF3TMPI01

125

Bnyrpennee ctpoeHue 3BE3 .
CoBpemeHHbIe NPeCTaBICHUS
0 TIPOUCXOKJCHUN M IBOJIOIIH
ConHua u 3B€371. DTarbl )KU3HU
3BE3]

https://m.edso00.ru/Y3MJO6ZTY

126

Mneunsiii [Iyte — Hama
lNamakTuka. TuIbl raJakTuk.
UYeEpnble IpIphI B AApPAX
TaJaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacmiupenne
Bcenennoii. 3akon Xab60ma.
Teopust bosbiioro B3peIBa.
PennkroBoe nznyueHne

https://m.edsoo.ru/UCGD0OBD7Y

128

MacmrabHas CTpyKTypa
Bcenennoii. Meraranaktuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepewménnsie npoOiembl
aCTPOHOMHHU

https://m.edsoo.ru/WCAIUBA2Q

130

Ou3nyecKuii MPakTUKyM 10
teme "UcciaenoBanue
MAarHUTHOTO MOJIS ITOCTOSHHBIX
marautoB" nian "UcciaenoBanue
CBOMCTB (heppoMarHeTHKoB"
nnu "HccieqoBanue JeHCTBUS
MOCTOSTHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH



https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

131

®u3NYEeCKU NPAKTUKYM 110
teme "M3Mepenne cuiibl
Awmmnepa" wiu "M3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "Onpenenenue
MarHUTHON MHIYKIUU Ha
OCHOBE U3MEPEHMSI CUJIBI
Awmmnepa"

https://m.edso00.ru/567ERZSQT

132

@u3NYEeCKU NPAKTUKYM T10
teMe "VccnenoBanue sSBICHUS
3JEKTPOMArHUTHOW UHITyKIIHH"
niy "OnpeneneHne NHAYKIUU
BUXPEBOTO MArHUTHOTO TOJIS"

https://m.edso0.ru/6041UI180D

133

®u3nYeCcKUil NPAKTUKYM IO
teMme "HUccienoBanue SIBICHUA
camouuaykuu" uiu "Coopka
MO/IENTH JIEKTPOMArHUTHOTO
reseparopa"

https://m.edsoo.ru/FNW63917S

134

®U3NYECKUH TPAKTUKYM I10
teme "M3Mmepenue nepuoja
CBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MPYXKUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/GAXGUGBIKA

135

Ou3nyecKuil MPakTUKyM 10
teme "IIpeoOpa3oBanue
SHEPTUH B IPY>KUHHOM
MasTHHUKE"

https://m.edsoo.ru/SISHWUJFI

136

Du3nYeCKU MPAKTUKYM 10
teme "Hccnenosanue

https://m.edsoo.ru/LNOY8MGT9



https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9

MEPEMEHHOT0 TOKa Yepe3
I10CJIE0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYILIKY U PE3UCTOp" WU
"UccnemoBanue padOThI
WCTOYHHUKOB CBETA B IICTIH
MIEpEMEHHOT0 TOKa"

137

@u3NYECKU NPAKTUKYM T10
teMe "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

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

138

®u3NYeCcKUil NPAKTUKYM IO
teMe "M3MepeHne nokazarens
MpEeTOMJIEHHUS CTEKIA" Uin
"[lonydenne n300paxeHus B
CHUCTEME M3 INIOCKOTO 3epKaja u
JUH3BI"

https://m.edsoo.ru/PSFJZF82U

139

®uU3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
MpUMepe KUAKUX JTUH3)" Win
"N3mepenue GoKycHOTO
PacCTOSIHUS PACCEUBAIOIINX
nuH3"

https://m.edso0.ru/Q0Q2UZ8N9

140

Ou3nyecKuii MPakTUKyM 10
teme "HaGmonenue
nudpakum, nHTephepeHun 1
nojsipusanuu ceera”

https://m.edsoo.ru/RIEYWY7CM



https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM

141

®u3NYEeCKU NPAKTUKYM 110
teme "OrnpeneneHue UMITyJbca
Y DHEPTUU PEIATUBUCTCKUX
gactul (1o poTtorpadusim
TPEKOB 3apsDKEHHBIX YaCTHIL B
MarHuTHOM moJie)"

https://m.edsoo.ru/OTLRWY3PW

142

@u3NYeCKUi NPAKTUKYM 110
teme "M3mMepeHne mocTosTHHOM
[linanka Ha ocHOBE
uccnenaoanus poroddpdexra”
nnu "Hccnenoanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMO]I OT HaNpsKeHUs "

https://m.edsoo.ru/Y34AXONLN

143

®u3nYeCcKUil NPAKTUKYM IO
teme "MccnenoBanue cekTpa
Pa3peKEHHOTO ATOMAapHOTO
BOJIOPOJIa U UBMEPEHUE
nocrosiHHOM Punbepra"

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

144

®U3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
paaroakTUBHOTO (oHA ¢
HCIO0JIb30BAHUEM JI03UMETpaA"
nnu "M3yueHue nornouieHus
OeTa-gyacTul] aJIFOMUHUEM"

https://m.edsoo.ru/C3HI5S5E4

145

du3nyuecKuil MPaKTUKYM 110
teMme "HaOnroneHus 3B€31HOTO
Heba HEBOOPYKEHHBIM TJ1a30M C
HCII0JIb30BaHHEM
KOMITBIOTEPHBIX MPUITOKEHHH

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

JUTSL OTIPEICIICHUS TIOJIOKEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOTro
MOJTyIIapusi ¥ sipKue 3BE3bI"
iy "HaOmoeHus B TEJIeCKOIT
JlyHBI, I1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOTUICHH"

146

O06o01enre U cucTeMaTu3arus
3HaHUl. Posib pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHAIbHOM
1 OTUYECKOH chepax
JESITETFHOCTH YeJIOBEKa

https://m.edsoo.ru/XABKPSEJ3

147

O60011eHre U crucTeMaTu3alus
3HaHu#. Posib 1 MecTo u3uKku
U ACTPOHOMHH B COBPEMEHHOM
Hay4yHOU KapTUHE MHUpa

https://m.edso0.ru/G145HQT3W

148

O6001eHne u cucTeMaTu3anus
3HaHu#. Posb pusnueckoit
Teopuu B GOPMUPOBAHUU
MPEACTABICHUHN O PU3NUECKON
KapTHUHE MHPa, MECTO
(bu3nuecKkoi KapTUHBI MUpA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTABICHUH O IPUPOJIE

https://m.edso0.ru/AOX66 XKGX

149

O000I11IeHNE U CUCTEMATH3ALI[HSI
3gaHui o treMe "Kunematuka"

https://m.edso0.ru/34RK44YVZ



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ

150

O00011IeHIE U CUCTEMATHU3AIIUS
3Hanui o reme "Kunemaruka"

https://m.edsoo.ru/EOD18QXGW

151

O06o001IeHre U CHCTeMAaTH3aIUs
3HaHu# no teme "JluHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O00011IeHNE ¥ CUCTEMATH3ALIMS
3ganui o teme "CraTtuka
TBEpPIOTO Tena"

https://m.edsoo.ru/ASCP8EJHX

153

O00011IeHNe U CUCTEMATH3ALIS
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

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

154

O0001Ienre U cuCTEMaTH3 IS
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETHYECKOU
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O0001Ienre ¥ cUCTEMAaTH3AIUS
3HAHHH 10 TEME
"Tepmoannamuka. TerioBbie
MaIIuHB"

https://m.edsoo.ru/10P456WQO8

156

O0001IeHrEe U cCUCTEMATU3 AL
3HaHUM Mo Teme "ArperaTHble
cocTossHHA BelecTBa. Da30BbIe
nepexonl"

https://m.edsoo.ru/VOTG69RUR

157

O000I11IeHNE U CUCTEMATH3ALMS
3HAHUU II0 TEME
"OnexkTpuueckoe mnojue"

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

158

O000I11IeHNE U CUCTEMATH3ALI[HSI
3gagui 1o teMe "I1oCcTOSHHBINI
EKTPUYECKHM TOK"

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



https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHIE U CUCTEMATH3ALIIS
3HaHui 1o teme "Toku B
pasnuyHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

O00011IeHNE ¥ CUCTEMATH3ALIMS
3HAHUU 110 TeMe "MarauTaoe
noie"

https://m.edso0.ru/30X0JJYUH

161

PesepBubriit ypok. O60011eHIE
Y CHCTEeMaTH3alus 3HAaHUH 10
TeMe "DIeKTpoMarHuTHas

WHIYKIUs"

https://m.edsoo.ru/LUNKZLUR7?

162

PesepBubrit ypok. O600meHne
M CUCTEMAaTH3alis 3HAHUH 110
TeMe "MexaHndecKne
Koneoanus"

https://m.edsoo.ru/3F07MLKSL

163

Peseprubriit ypok. O600meHNE
U CUCTeMaTu3alusl 3HaHHUH 110
TeMe "DIeKTpOMarHUTHbIE
KoJieOaHus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHbIil ypok. O600meHIE
M CUCTEMAaTHU3alUs 3HAHUH 110
TeMe "MexaHndeckue 1
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHbiit ypok. O600mIeHE
Y cUCTeMaTu3alusl 3HaHHUH 110
teme "OnTtuka"

https://m.edsoo.ru/WILMATIT6

166

PesepBHrlit ypok. O600IeHE
Y CHCTEMaTH3allus 3HAaHHUH 10
teme "OcHoBbel CTO"

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHrIii ypok. O600IIeHNE
U cHCTEeMaTH3alus 3HaHUH 10
teme "KopnyckynspHo-
BOJIHOBO# ayaynn3m"

https://m.edsoo.ru/3G6FJ3FFEN

168

PesepBHrIit ypok. O000IICHNE
U cucreMartu3anus 3HAHWUH 110
teme "®usnka atoma"

https://m.edsoo.ru/HGF8GQ8AS

169

PesepBubriit ypok. O600meHNE
Y CHCTEeMAaTH3allus 3HaHUH 110
Teme "®u3nKa aTOMHOTO SApa U
AJIEMEHTAPHBIX YACTHIL"

https://m.edsoo.ru/SRSUU1P8G

170

PeseprubrIit ypok. O600meHne
U cucreMaru3anusia 3HAHWUH 110
TeMme "DIEeMEHThI
actpodu3uxu"

https://m.edso00.ru/GQDTDS8IRQ

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHPOBATh HA IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTHM, B IPAKTUYECKON I€ATEILHOCTH JIFOIECH

10.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
MarepuaigbHas TO4YKa, WHEpPIHAIbHAs CHCTeMa OTCYETa, aOCOOTHO
TBEPAOE TENO, UACAIBHBIN Ta3; MOAEIH CTPOEHUS Ta30B, XKUJIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DIIEKTPUYECKUM 3apsi[ — IIPU PELIECHUU
(buznueckux 3aaa4y

10.3

PacnioznaBath ¢u3nyeckue sBieHUs (Mpoluecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KHHETHUECKOW TEOPHH
CTPOCHHS  BEIIECTBA W  DJJCKTPOJUHAMHUKH:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJMHENHOE NBUKEHUE, CBOOOHOE MaJeHue Tell,
JBYDKEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJICHCTBUE Tell; Tuddy3us,
OpOYHOBCKOE JABMKEHHE, CTPOCHUE XKHUJIKOCTEH U TBEPABIX TN, U3MEHEHHE
00béMa Ten mpW HarpeBaHUM (OXJIAXICHHWH), TEIUIOBOE PaBHOBECHE,
UCIlapeHue, KOHJEHCAllUs, IUIABJIECHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIQ)KHOCTb BO3/yXa, IOBBIIIEHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B
3aKpBITOM COCYyZE, CBSI3b MEXJAY IlapaMeTpaMd COCTOSHHs ras3a B
U30IIpoLIeccax; IEKTPU3ALM Tel, B3aUMOJICHCTBUE 3aps10B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBWXKCHHC, HCIIO0JIb3YA (1)I/I3I/I‘ICCKI/IC
BCJIIMYMHBI: KOOpAWHATa, IIYyTh, INEPEMCHICHUC, CKOPOCTb, YCKOPCHHUCE,
Macca Te€ja, Cuja, UMIIYJIbC TEJIa, KHHCTUYCCKAA SOHCPIrusd, IOTCHIWAaJIbHAA
OHCPI'uA, MCXaHUUCCKasa pa60Ta, MCXaHHNYCCKaA MOIITHOCTL; ITPH OIIMCAHUK
IIpaBUJIbHO TPAKTOBATbH (bH3PI‘ICCKHfI CMBICJI UCIIOJIB3YEMbIX BCIMYHUH, UX
0003HAYEHHUA U CAWHHNIBI, HAXOOUTH Q)OpMYHLI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4€HHbIE TEIJIOBHIE CBOICTBA TEJI U TEIUIOBBIEC SBICHHUSA,
UCTI0JIb3Ys (PU3HYEeCKHe BEIMUMHBIL: IaBJICHHE ra3a, TeMIepaTypa, CpeIHssa
KAHETUYECKass  DJHEprus  XAaOTHMYECKOTO  JBWKEHMS  MOJIEKYII,
CPEIHEKBAJApAaTU4YHAsl CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3Heprus, paboTa raza, Ko3QQHUIHUEHT MOJIE3HOTO JeHCTBUSA
TETJIOBOTO JIBUTATEJISA; TPH OMTUCAHUU MTPABUIBHO TPAKTOBATh (PU3MUECKHIMA
CMBICJI UCTIOJIb3YeMbIX BEIMYUH, UX 0003HAYCHHS U €IUHMIIBI, HAXOIUTh
(opMyInbl, CBA3BIBAIOLIME AAHHYIO (U3NYECKYIO BEJIWYMHY C JIPYTUMHU
BEJIMYUHAM




10.6

OnuceiBaTh  U3y4€HHBIE DJIEKTPUYECKHE CBOMCTBA  BEIECTBA U
AJIEKTPUYECKHE SABJICHHS (IIPOLIECCHI), UCHOIb3Ys (PU3MUECKHE BETUUNHBI:
JNIEKTPUYECKUHN 3apsf, IEKTPUYECKOE II0JI€, HAIPSKEHHOCTb II0JIA,
IIOTEHLMAJ, Pa3HOCTb IOTECHUHAJIOB;, IPH ONHMCAHWUM IPABUIIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YyEMBIX  BEIWYHH, UX
0003HaueHHS W CMHULIBI;, YKa3bIBaTh (YOPMYIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NIECKYIO BEIMYUHY C IPYTHMH BETHUYUHAMU

10.7

aHAM3UpPOBaTh  (U3MUECKUE TPOLECCHl W  SBJICHUSA, HCIOJB3YS
¢u3nveckre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUpHOTO TsAroTeHus, |, Il u
Il 3axonbl HproTOHA, 3aKOH COXpaHEHHUs] MEXaHMYECKOW IHEPIHH, 3aKOH
COXPAaHEHHS WMIIYJbCa, MPHUHLIMI CYNEPHO3ULIUU CWJI, HPHUHIIHUII
paBHOMpaBUsl  MHEPUUAIbHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO0 CTPOEHHS BEIIECTBA, I'a30Bbl€ 3aKOHBI, CBS3b
CpeIHEel KHHETHYECKON »SHEpruM TEeIUIOBOTO JBUKEHHS MOJIEKYN C
abCOIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpPaHEHHUS AIIEKTPUUECKOT0 3apsaa, 3akoH KyrnoHa; npu 3Tom paznuyarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE€ BBIPAKEHUE U
yCIIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBCHAT, OCHOBHBIC TPUHIUIIBI JIEHCTBHUSI MAIllUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarb YyCIOBUA HMX 0€30MacHOro
WCIIOJIb30BAHNS B IOBCETHEBHOM KU3HU

10.9

BEINONHATE SKCIEPUMEHTHI 10 MCCICIOBAHUI0 (DPU3NYECKUX SIBICHUH |
MPOIIECCOB C KCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHI; MPH
stoM (dopmynupoBaTh TmpobiemMy (3agady) W THUIOTE3y YYEOHOTO
IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 IMPEIUIOKEHHOTO 000pYyI0BaHUs,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIPpsAMBIE U KOCBCHHBIC U3MECPCHUA (bI/ISI/ILICCKI/IX BCJIIMYNMH,
IIpu 3TOM BI)I6I/IpaTI> ONTUMAJILHEIN CIIOCOO HU3MCPEHUA U HUCIIOJb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBHCHMMOCTH MCKOY (I)I/I3I/I‘IGCKI/IMI/I BCIMYMHAMH C
HCIIOJIb30BAHUEM  IIPAMBIX H3MepeHHI>i; IIpu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bHKCHpOBaTB PE3YyJIbTAThI HOHy‘lGHHOﬁ 3aBUCHMMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHAC Ta6J'II/II_I n l"pa(i)I/IKOB, ACJ1aTb BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuiia 6€300acCHOTO TPyZa IpY MPOBEICHUN UCCIIEA0BAaHUM
B paMKax Yy4eOHOro »SKCIIEpUMEHTa, Y4eOHO-HCCIEeNI0BATENbCKON M
IPOEKTHOM JEATEILHOCTH C MCIIOJIb30BAaHUEM M3MEPUTENIBHBIX YCTPOMCTB
U 1abOPaTOPHOTro 000PYAOBAHUS

10.13

Pematp pacuéTHpie 3aauu ¢ SIBHO 3aJaHHOW (PU3UYECKOM MOJIENbIO,
MCTOJB3YS (pU3UUeCKHe 3aKOHBI U MPUHIIKITBI; HA OCHOBE aHAIIN3a YCIIOBUS
3a/1a4u¥ BEIOUpATh (PU3HUECKYIO MOJEIb, BRIACTAThH (PU3MUECKHUE BETUUUHBI
u GopMynbl, HEOOXOIUMBIE ANl €€ pelIeHHs], MPOBOIUTH PACUETHl U
OIICHUBATh PEAILHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3NIECKOM BETUUUHBI




10.14

Pemrats Ka4eCTBECHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENIPOTUBOPEUMBYIO ILIENOYKY PACCYXKICHUU C ONOPOM HA H3Y4ECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (prU3NYecKue SBICHUS

10.15

Wcnonb3oBarh mOpu  peumieHUMM  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTHMHM IS  TOUCKA, CTPYKTypHUpPOBAHMUS,
UHTEpPIPETAllM U MPEACTaBICHUS Y4eOHOM M HAay4yHO-IOIMYJSPHOU
UHPOpPMALIMK, TOJYYEHHOW M3 PAa3IMYHBIX HMCTOYHUKOB, KPUTUYECKU
aHAIIM3UPOBATH M0JIy4aeMyI0 HH()OPMALIUIO

10.16

[IpuBoauTh mHpHUMEpHl BKJIAJa POCCUICKUX U 3apyOekHBIX YUYEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBaTh TeopeTHuecKkrue 3HaHUS N0 (PU3KKE B MOBCEIHEBHOM KU3HU
g oOecrnieueHus: 0Oe30macHOCTH MpH oOpalleHuu ¢ mnpubopaMu U
TEXHUYECKUMH YCTPOUCTBAMH, JJISi COXPAHEHHSI 30POBbS U COOIIOICHHS
HOPM 3KOJIOTHYECKOT'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme ¢ BBIIOJHEHHEM pPa3IMYHBIX COLIMATIBHBIX pPOJeH,
IUIAHUPOBATH Pa0OTy TPYIIIBI, PAMOHATLHO PaCIPEIeIsaTh 00S3aHHOCTH
" IJIaHUPOBATh ACATCIIBHOCTb B HCCTAHAAPTHBIX CUTYyallHMAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJIOro #H3 YYaCTHUKOB TPYIIIBI B PCHICHUC
paccMaTpuBaeMon MPoOIEMBI

11 KIJACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJIbHOM NMPOrPaMMBbI CPeJHEro o01ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MecTo GU3UKH B (POPMHUPOBAHUH
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU
U TEXHOJIOTHH, B MPAKTHUYECKON NESATENbHOCTH IIOJCH, IEJIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MHUpA

11.2

Y4YuUTHIBATH I'paHULlbl TIPUMCHCHUA HU3YUCHHBIX (1)H31/IIIGCKI/IX MO,Z[CJ'ICfIZ
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, sAC€pHas MOJCJIIb aTOMa, HYKIIOHHasA
MOJCJIb aTOMHOT'O Apa IMPpU pCHICHUN (I)I/I3I/I‘IGCKI/IX 3aaa4

11.3

PacnioznaBath ¢usnyeckue sBieHUs (MPOLECChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJIEKTPOJANHAMUKH M KBAHTOBOW (DM3UKH: dIIEKTpHUYECKas
MPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JECHCTBUSA
TOKa, B3aUMOJICHICTBHE MArHUTOB, OJIEKTPOMArHUTHAs WHIYKIHUSA,
JIECTBUE MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM M ABUKYILIUNCS 3aps/,
3IEKTPOMarHUTHbHIE KosieOaHus u BOJIHBI, MPSIMOJIMHEMHOE
pacmpocTpaHeHUE CBeTa, OTPaXEHHE, MpEeNIOMIICHUEe, HHTepQepeHIus,
TUPaKIKs U MONSIPU3aIUs CBETA, JUCTIEPCHUS CBETa, (POTOAIEKTPUICCKHIA




addext (poTorddexT), cBETOBOE TaBlIeHNE, BOSHUKHOBCHHE TMHEHYATOTO
CIIGKTpa  aToMa  BOJOPOJA, €CTECTBEHHAas W  HCKYCCTBEHHas
PaiiOaKTUBHOCTb

11.4

OnuceBaTh HU3YUYCHHBIC CBOMCTBA BCIIICCTBA (3JI€KTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOJAUMOCTb pa3IMUHBIX Cpel) U
JJIEKTPOMArHuTHBIE SIBJICHHUA (IPOIIECCHI), HCIONB3Ys (U3NYIECKHE
BEJIMYMHBI:  JJEKTPUYECKUH  3aps], CHJIAa TOKa, JJICKTPUYECKOE
HAITPAKCHUEC, DJICKTPUUYCCKOC COIMPOTUBJICHUEC, PA3HOCTb INOTCHIHAJIOB,
OJ1C, pabora TOKa, MHIYKIMS MArHUTHOTO TOJIsI, cujia AMrepa, cuia
HopeHua, HHAYKTUBHOCTb KAaTYIOKH, OHCPTHUA JJICKTPUUYCCKOTO H
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHuN B KoJebaTeabHOM
KOHType, 3apsg W CWiIa TOKa B TIpoLecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJI€OaHUH, (OKYCHOE pacCTOSTHME U ONTHYEecKas
CUJia JIMH3BI; IIPU OIIMCAHHUU IPAaBHUJIbBHO TPAKTOBATH (1)I/I3I/I‘-I€CKI/II\/JI CMBICJI
HCIIOJIB3YEMBIX BCIWYHWH, HX o0Oo3HaueHus u CANMHUIBI, YKa3bIBaTb
(opMyIbl, CBSI3bIBAIOIIME JaHHYIO (DU3MUECKYIHO0 BEIMYMHY C JAPYrUMU
BEIIMYMHaAMU

115

OnuceiBaTh M3YYCHHBIC KBAHTOBBIC SIBICHWUS W TPOIIECCHI, HCTOJB3YS
(bu3UYecKue BEIMYHMHBI: CKOPOCTb JJIEKTPOMArHUTHBIX BOJH, JUIMHA
BOJHBl M YacTOTa CBETa, DJHEPrus U UMIYJIbC (OTOHA, MEPUOA
MOJTypacnaja, SHEPrus CBSI3U aTOMHBIX SJep; MPH OMHUCAHUU MPABUIBLHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HCIOJIB3YEMbIX  BEJIWYUH, UX
0003HaYeHHs] M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(u3MyUecKyl0 BEIMYMHY C JAPYrUMHU BEIMYMHAMH, BBIYUCIATH 3HAUYCHUE
(bu3nUecKol BEIUYUHBI

11.6

Ananu3upoBath (U3MYECKUE TPOLECChl U  SIBICHUSA, HCHOJb3YA
¢usznueckue  3aKOHbBI M NpPUHOMNBL:  3akoH  OMa,  3aKOHBI
MOCIIEZIOBATEIBHOIO U MapauIeIbHOTO COEAUHEHHUS! MTPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKkoH 3JIEKTPOMAarHUTHOM HWHAYKUWH, 3aKOH
NPSIMOJIMHEHHOTO pPAcHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHHS CBETa,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTeHHA i hoTodddekra,
3aKOH COXpPAaHEHHUS DJHEPruM, 3aKOH COXPAaHEHHUs WMIIYJIbCa, 3aKOH
COXPaHEHHUS DJEKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHEHUS MacCOBOTO
yycna, MocTynatel bopa, 3akoH paJMOaKTUBHOTO pacmaja; MpU 3TOM
pa3nuyuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIpKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC BCKTOpPa HWHAYKHOUHW MArHUTHOTO  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

CtpouTh M OMHCHIBATh M300paKEHUE, CO3aBAEMOE TIOCKUM 3epKajioM,
TOHKOMW JTUH30U

11.9

BBITIONHATE SKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (DU3HUECKUX SIBICHHUA H
MPOLIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEpEHUil; mpu
aToM (opmynupoBaTh TpobiemMy (3amady) HW TUIOTE3Y Y4eOHOTO




9KCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pYI0BaHMUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

Ocy1ecTBIATh NPSMbIE U KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEITUYNH;
IIpU 3TOM BBIOMPATh ONTUMAIBHBIA COCOO M3MEPEHUS M HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU IOIPEIIHOCTEN U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIWYMH C HCIOIB30BAHUEM
IPSIMBIX U3MEPEHUI; TPH TOM KOHCTPYHPOBATh YCTAHOBKY, UKCUPOBATH
pe3ynbTaThl TMOJMYYCHHOW 3aBUCUMOCTH (DM3UYECKHX BEIUYUH B BHUJE
TaOIUI] ¥ TPaUKOB, IEIATh BEIBOBI 0 PE3yIbTaTaM HUCCIICIO BAHUS

11.12

Colmronats paBuiia 0€30MaCHOTO TPYAa MPH MPOBEACHUH MCCIIETIOBAHUM
B paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIENIOBATEILCKON U
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJB30BAHUEM U3MCPUTCIIbHBIX YCTPOI\/JICTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHpie 3amaun C SIBHO 3aJaHHON (PU3HYECKOW MOJEIBIO,
WCTIONB3Ys (Pr3NUYecKre 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAIN3a YCIOBHUS
3a/1auu BEIOUpATh GU3MUECKYIO MOJICIb, BBIICTATH PU3NUECKHUE BETUIUHBI
u GopMynbl, HEOOXOIUMBIE ISl €€ pEelIeHUs, MPOBOJAWTH PACUETHl U
OIIEHUBATH PEATHHOCTh MOJTYYEHHOTO 3HAYCHUS (PU3HUECKON BEITMUNHBI

11.14

Pemats KayeCTBEHHbIE 3a/auu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOYKY PACCYXACHUU C OMOpOH Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SABIICHUS

11.15

Wcnonb3oBarh mpu  pemieHUMH  y4eOHBIX  3aJad  COBPEMEHHBIE
HH(OpPMALIMOHHBIE TEXHOJIOTMM JJIi TOHWCKA, CTPYKTypUPOBaHMS,
UHTEpIIpPETallud U TMPEACTaBICHUS Y4eOHON M HAay4yHO-TOMYJISPHOM
uH(bOpMaIlMKY, TOJYYEHHON W3 PAa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI HeﬁCTBHH MalllKvH, HpI/I60p0B N TCXHHYCCKHX
YCTpOﬁCTB; pas3jimiatb YCIOBUA HUX 0€e30I1aCHOTO HCIIOJB30BaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTE TpHUMEpHl BKJIAJa POCCHUICKUX U 3apyOekKHBIX YIEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOILIECCOB OKPYKAIOLIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TEOPETUUECKUE 3HAHUSA 110 (PU3HMKE B IOBCEAHEBHOM KU3HU
s obecrieyeHust 0e30MacHOCTH MMpH  oOpalleHHMH ¢ InpudopamMu U
TEXHUYECKUMH YCTPONUCTBAMH, JJIsi COXPAHEHMSI 30POBbs U COONIIOICHUS
HOPM DKOJIOTHYECKOTO IOBEJAEHUS B OKpYXaIOUIEH cpefe

11.19

PaGotate B Tpymme ¢ BBIIOJHEHHEM pPAa3IHYHBIX COLMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIIOHATBHO PACIPENENITh 00sI3aHHOCTH
U TUTaHUPOBAThH JICATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIUSIX, aJIeKBaTHO
OLIEHMBATh BKJAJ KaXJIOr0 M3 YYACTHUKOB TPYINIBI B pEIICHUE
paccMmarpuBaeMoil mpooOIeMbl




IHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kox

Kona nposepsiemoro
pasjena  JJIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usuka — Hayka o mpupone. Haydnele Meronsl
MTO3HAHMS OKPYXKaIOIIEro MHpa. Pounb
JKCIIEPUMEHTA W TEOPUHM B IIPOLECCE ITO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3UYeCKuX  SIBJICHUH |
npoueccoB. Hayunble runore3sl. ®uznueckue
3aKOHBI U Teopud. ['paHUIBI TPUMEHUMOCTU
¢uznyeckux 3akoHOB. [IpUHIKI COOTBETCTBUS.
Porp uw wmecro ¢usuku B opmupoBaHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JIIoIeH

MEXAHHUKA

KNMHEMATHKA

211

Mexagnueckoe  nBmwkeHne. OTHOCUTEILHOCTH
MexaHnyeckoro nBrokeHusa. Cucrema oTcdéra.
Tpaekropus

2.1.2

[lepememnienue, cKopocTh (CpedHsisi CKOpPOCTb,
MT'HOBEHHasI CKOPOCTb) u yCKOpeHHue
MaTepuaIbHOW TOYKH, HX TMPOEKIUH Ha OCH
cuctembl koopauHaT. CrokeHue nepeMenieHui u
CIIOEHHE CKOpocTeit

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOpPEHHOE
IpsIMOJIMHEIHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS,
OyTH U TEPEeMELIEHUS MaTepUaIbHOM TOYKHU OT
BpEMEHU

214

CBo0OoHOE MasieHne. Y CKOpeHne cBOOOTHOTO
naJIcHus

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOMepHOE
JBUKEHUE MATEPUAIBHOW TOYKU MO OKPYKHOCTH.
YrnoBas CKOPOCTbh, TUHENHAS CKOpOCTh. [lepron u
yacToTa. LeHTpoCTpEMUTENBHOE YCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn




2.1.7

[IpakTuueckue padoThl. V3MepeHHe MTHOBEHHOU
ckopoctu. HcciienoBanue COOTHOLIEHUST MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE POMEKYTKA BPEMEHHU
IIPU PABHOYCKOPEHHOM JIBIDKEHWH C HaYaJbHOM
CKOpPOCTBIO, PaBHOW HyJIO. V3yueHue IBUKEHHUS
mapuKa B BA3KOM )KUAKOCTU. M3yueHue NBUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

[Ipuanun otHocuTensHOCTH [ammied. IlepBbrit
3akoH HproToHa. IHEepuuaibHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [TpuHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akon HeroToHa 111 MaTepranbHON TOYKH
B uHepuuansHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 17151 MaTepuanbHBIX TOYEK

224

3akoH BceMUpHOro TAroreHus. Cuina TSKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIbXKEHUS M cujia TpeHus mokos. Koaddurment
Tpenust. Cuiia CONpOTUBIICHUS ITPH IBKEHUH Tela
B KHJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarensHO€ M BpalIaTebHOE JBIKCHHE
a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoOMEHT cuabl OTHOCUTEIIBHO OCH BpAallCHUS.
[Ineuo cunbl. YcinoBus paBHOBECHS TBEPIOTO TeEJla
B NCO

2.2.9

Texandeckue YCTpOﬁCTBaI IO AIINITHUKH,
ABNIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTel. V3yueHuwe nABMKEHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH MO IEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHIT
VIPYTrOCTH, BO3HHUKAIOMINX B AeQopMUpyeMOn
HOPY)KUHE U PE3MHOBOM 00paslie, OT BEIMYUHBI UX
nedopmanuu. MecnenoBanue yciaoBUid paBHOBECHS
TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLEHUS

2.3

3AKOHbI COXPAHEHU B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHyJ'ILC CHIJIBI u
N3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenus nMmnyiasca B MCO. PeakTuBHOE
JBUKEHHE




2.3.3

PaGora cunel

2.34 MOIIHOCTb CUJIBI
235 Kunernyeckass sHepruss MaTepUaJIbHOW TOYKHU.
o TeopemMao KMHETHYECKOM SHEPTUH
[ToreHnnaneHas 3ueprus. [loTeHumanpHas SHEPrust
236 yIpyro nedopmMupoBaHHON IPY>KUHBI.
o [MoTeHmanbHast SHEPIUs Tena BOIHM3H
MOBEPXHOCTU 3eMITH
[MoTeHnmanpHbIe N HENOTEHIHATBHBIE CHITBL. CBSI3b
937 paboThl HEMOTEHIMATBHBIX CHJI C HM3MEHEHHEM
o MEXAHUYECKOW DHEPTUM CHCTEMbI TeJ. 3aKOH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 VYupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHuueckue yCTpOMCTBA: JBMKEHUE PAKET,
o BOJIOMET, KOTIED, TPYKUHHBIH MTHCTOJIET
[Ipaktnueckne  pabotel.  M3yuenwme  cBs3u
5310 CKOPOCTEH  TeJl  TpH  HEYOpyroM  yjaape.

UccnenoBanue cBs3u pabOTHI CUIIBI ¢ U3MEHEHHEM
MEXaHUYECKOM SHEPruH Tela

3 MOJIEKVJIAPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

OcHoBHbIE MOJIO’KEHUS MOJIEKYIISIPHO-

311 KUHETUYECKON Teopuu. BpoyHOBCKOE IBHKEHUE.
Hudbdyzus. Xapakrtep JIBKCHHUS u
B3aMMO/ICHICTBUS YACTHI] BEILIECTBA
Mopnenu cTpoeHus ra3oB, KUIAKOCTEH M TBEPIBIX

3.1.2 TeJl U OOBICHEHME CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca  monekyn.  KomumyectBo — BemiecTBa.

31 [TocTosinHas ABorazipo
' 314 TemmoBoe paBHoBecue. Temmeparypa u €€

u3mepenue. lllkana temneparyp Lenbcus
Moaens uneansHoro rasa. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KUHETUYECKON TEOpUU HJIEATBHOTO
rasa
AOcomoTHas TemrmepaTypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM SHEPruM TEIJIOBOIO JBUKEHUS
yactull ra3a. [llkama remneparyp KenpBuna

317 VYpasuenune Kianelipona — MeHneneeBa. 3akoH

JlanbToHa




3.1.8

I"azoBbIe 3aKoHBI. 30MpoLiecchl B HCaIbHOM Ia3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: U30TEPMA,
n30X0pa, n30oapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTnueckue padotel. M3mepenue  Macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCHUMOCTU MCXKAY IapaMCTpaMud COCTOAHUA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass  cucreMa.  BHyTpeHH:A
SHEPrusi TEPMOIMHAMUYECKON CUCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTel M pabota. BHyTpeHHsd
SHEPrus 0JTHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIoTepeIavn: TETJIOTIPOBOAHOCTb,
KOHBEKIIMSI, W3JIydeHHe. Termo€éMKOCTh Terna.
VnaenrHasg  TEeINIOEMKOCTHL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBhiii 3akOH TepMoauHaAMUKHU. [IpuMeHeHue
MIEPBOT0 3aKOHA TEPMOJUHAMUKH K U30TIPOIIECCAM.
['paduueckas maTEpIpeTanus paboThl ra3a

3.2.5

TemmoBsle  MammHbl.  [IpuHIUIIBL  ACHCTBUS
TeIJIOBbIX MamuH. [IpeoOpazoBaHus SHEpPruu B
TeIJIOBbIX MamuHax. KoaddumueHT mnosie3Horo
neiicteust (manee — KIIJ[) termuoBoit MammHBL
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOGpatumocTb
IPOLECCOB B Mpupoje. TenaoBble JBUTATENH.
DKonorudeckue npoOiaemMbl TEIIOIHEPTe€TUKH

3.2.7

Texunueckue yCTpoiicTBa: JIBUraTellb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOJUIBHUK,
KOHJTUITHOHED

3.2.8

[Ipaktnueckue pabotel. M3MepeHue yraenbHOU
TEILUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[TapooGpazoBanue u koHjeHcauus. Vcnapenue u
KUTIEHHe. YenbHas TeIuloTa MapooOpa3oBaHMUAL.
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT JaBJICHHS

3.3.2

AOcomoTHasT M OTHOCUTENIbHAs  BJIAXKHOCTh
BOo3ayxa. HacelmeHHbIl nap




3.3.3

Teépnoe temo. Kpucrammmdeckue u amopgHbIe
Tena. AHU30TPOIHS CBOMCTB KpUCTaLIOB. XKuikue
Kpuctauibl. COBpeMEHHbIE MaTEepHAIIbI

3.34

[lnaBnenue u kpuctayms3auus. Y IejibHas TEIIOTa
wiassenus. Cyonumanus

3.35

YpaBHEHHE TEIIIOBOTO OanaHca

3.3.6

Texanueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOT MU ITOJTyYEHUS
COBPEMEHHBIX MaTepuaioB, B TOM 4HCIIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue paboThl. M3MepeHHE BIAXKHOCTU
BO31yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

411

DNeKTpu3anusa Tell. OJeKTpudyeckuil 3apsn. JlBa
BHU/1a DJIEKTPUYECKUX 3apsiIOB

41.2

[IpoBOHUKH, TUIIEKTPUKHU U TIOJYIIPOBOJHUKH

413

3aKOH COXpaHEHHsI HJIEKTPUIECKOTO 3apsiia

4.1.4

B3aumopeiictue 3apsanoB. 3akoH Kymona

4.1.5

DIIEKTPUYECKOE noJie. Hanpsok€anocTh
anekTpuyeckoro nois. [IpuHuun cyneprno3unuu.
JInHuyM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS

4.1.6

Pabora CHII AIEKTPOCTATUYECKOTO IOJISL.
IMTorennuain. PasHocTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSHHOM
OJICKTPUYECCKOM I1oJIe. I[I/IBJICKTpI/I‘IeCKaH
IIPOHUIIACMOCThb

4.1.8

OnekrpoéMkoctb. KoHnieHcaTop. DneKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEpPrusi 3apsHKEeHHOTO
KOHJIEHCAaTOPa

4.1.9

Texnuyeckue yCTpOICTBa: IEKTPOCKOIL,
JNEKTPOMETP,  DJIEKTPOCTaTHYECKas  3alluTa,
3a3eMJICHHE  3JIEKTPONpHOOpPOB,  KOHIECHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

IMOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMUYHBIX

CPEJIAX

421

YciaoBusa CYILLIECTBOBAHUS HOCTOSSHHOTO
aieKTpuueckoro Ttoka. Mcrounuku toka. Cuna
ToKa. IloCcTOAHHBINA TOK




4.2.2

Hanpsixenue. 3akon OMa a7 ydyacTKa Lenu

4.2.3

DJIEKTPUYECKOE  CONPOTHBIICHHE. Y JIeNIbHOE
COIIPOTHBJICHUE BEIIECTBA

4.2.4

HOCHGI{OB&TGHBHOC, nmapajjieJIbHOC, CMCIIAHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGora snexrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (mamee — OJC) wm
BHYTPEHHEE CONPOTHBIICHUE HWCTOYHUKA TOKA.
3akoH Oma  gnd  mojaHOM  (3aMKHYTOM)
3JeKTpUYeCcKOU nenu. KopoTkoe 3ambikaHne

4.2.8

DOneKTpOHHAas MPOBOAMMOCThH TBEPIBIX METAJUIOB.
3aBUCHMOCTb  CONPOTHUBIIEHUS  METAUIOB  OT
TeMrieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OneKkTpuyeckuii TOK B Bakyyme. (CBoKcTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoaauku. CoOcTBeHHass W TMPUMECHas
MPOBOJUMOCTh TMOJIYNPOBOJHUKOB. CBOMCTBa p-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DIIEKTpUYECKUI TOK B razax. CaMmoCTOSITENbHBIA 1
HECaMOCTOSITENIbHBIN pa3psia. PasnuuHble TUIBI
CaMOCTOSITENIBHOTO pa3psaaa. Momnus. [11azma

4.2.13

TexHuyeckue ycTpoiicTBa: aMmnepmerp, BOJILTMETD,
peocrar, UCTOYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoOoPHI,
JNEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTIPOTHBIICHUS, BAKYYMHBIN TUOJI, TEPMHUCTOPHI U
(boTOpe3UCTOphl,  MOTYIMPOBOJHUKOBBIA  JTHO,
rajbBaHHKa

4.2.14

[Ipaktuyeckue pabotbl. M3ydeHue cmemaHHOTrO
COCJIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC wucTOYHMKAa TOKa M €rO
BHYTpPEHHEro  compoTtuBieHus.  Habmoxenue
JJIEKTPOJIN3A

11 KVIACC




Koxa
pasjaena

4

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OJIEKTPOAMMTHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocTosHHBIE MAaruuThbl. B3aumoaelictBue
HOCTOSIHHBIX MAarHuTOB

4.3.2

MarnutHoe nosie. BeKTop MarHUTHON MHAYKLIAH.
[IpuHnun cyneprio3unuu. JIMHUKM MarHUTHOM
uHAykuu.  KapTuHa ~ JIMHMM ~ MarHUTHOU
WHYKIUY TIOJIS IOCTOSTHHBIX MarHuTOB

4.3.3

MaruauTHO€E 1oJie MPOBOJAHUKA ¢ TOKOM. KapTrHa
JMHHUHA MOJIA UIMHHOTO MNPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IMPOBOJIHUKA, KATYIIIKH C
TokoM. OmbiT Opcrena. BzaumoperictBue
MIPOBOJHUKOB C TOKOM

4.3.4

Cuna Awmrepa, €€ MO1yJib U HalpaBJICHUE

435

Cuna Jlopenua, €€ MOIydb W HaIpaBJICHHE.
JIBrm>keHue 3apsyKeHHOM YacTHUIIbI B OJTHOPOJHOM
MarHuTHoM moJie. Pabota cunel Jlopenma

4.3.6

SIBrIeHME ANEKTPOMArHUTHOW HHAYKITUU

4.3.7

IToTok BeKTOpa MAarHUTHOW MHIYKIIUH

4.3.8

OJIC wuHaykuuu. 3aKOH BJIEKTPOMarHUTHOMN
uHaykunu Papanes

4.3.9

Buxpeoe snekrpudeckoe nosie. 9J1C uaaykuuu
B MPOBOJIHUKE, IBUXKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

4.3.10

[IpaBuio Jlenna

43.11

WNunyktuBHOCTE. SIBnenne camonHaykuuu. IJ1C
CaMOMHIYKLIUH

4.3.12

9Hepr1/151 MAar"aviTHOTIO ITOJIA KaTyHIKHU ¢ TOKOM

4.3.13

:‘)HGKTpOMaFHI/ITHOC I10JI€

4.3.14

Texuuueckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAar"uThbl, 3JICKTPOMArHUThI, 3JICKTPOJABUTATCIIb,
YCKOPUTEIIN DJICMCHTAPHBIX qacCTull,
WHAYKIIUOHHAA I1€Yb

4.3.15

[IpakTuyeckue paboThl. M3ydeHue MarHUTHOTO
10JIs KaTylIKu ¢ TOKoM. MccrienoBanue nenctaus
IIOCTOSIHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  gBIEHUS  AIEKTPOMArHUTHOM

WHAYKIAN

KOJIEBAHUMA 1 BOJIHBI




5.1

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHas cCUCTeMA. CBobOoHbBIC
KoJeOaHusl. I'apmonnueckue KoJie0aHusl.
[Tepuon, yactora, ammmuTyaa u ¢gasza KoJieOaHmit

5.1.2

[IpyxuHHBIN MAasITHUK. MaremaTnyeckuii
MasTHHUK

5.1.3

YpaBHeHue TapMOHUYECKHAX KoJIeOaHu .
Kunematnueckoen JIUHAMUYECKOE OIHMCAHHE
KOJIe0ATEeIbHOTO JIBIXKECHUS

5.1.4

[IpeBpamienne >HEpruM MNpH TaPMOHHYECKUX
koneOaHusx. CBsA3b AaMIUIUTYAbl KOJeOaHUMU
MCXOJIHOM BEJIMYHMHBI C aMIUIUTYIaMH KOJIeOaHU
€€ CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenbHblit KOHTYD. CBoOo1HBIE
QJIEKTPOMAarHuTHBIE KOJICOAHUST B HICAUTHHOM
KOJICOATETbHOM KOHTYpe. AHAIOTHS MEXIY
MEXaHHYECKIMH " AIIEKTPOMArHUTHBIMH
konebanusmu. opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHsS OHEPrMH B HJICATHLHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BoiHyXkeHHbIE ~ MeXaHWYecKhe  KoJieOaHMs.
Pe3onanc. Pe3onancHas kpuBasi. BeiHyX1eHHBIE
3IEKTPOMArHUTHbIE KOJIEOAHHUS.

5.1.8

[lepemenHbIH TOK. CunyconanbHbIN
MEPEMEHHBIHN TOK.

5.1.9

MOH_[HOCTB IEPEMECHHOI'0 TOKaA. AMHJII/ITy,HHOC u
HCﬁCTByIOIHee 3HA4YCHUEC CHIJIbI TOKa u
HaIIPsSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepenada u
notpebieHue IEKTPUYECKON SHEPIrUH.
OKOJIOTUYECKME PHUCKM IIPU  IPOU3BOJACTBE
3IEKTPUUECKOI SHEPTHH. Kynbrypa
UCII0JIb30BaHUS IEKTPOIHEPTUH B
[IOBCEHEBHOM KU3HU

5.1.11

Texauueckue YCTpOMCTBA: celicmorpad,
JIIEKTPUYECKUH 3BOHOK, JINHUM DJIEKTPOIIEpeIay

5.1.12

[IpakTrueckue paboTHI. Hccnenosanne
3aBMCHMOCTHU NEepUoJia MallbIX KoJIeOaHui Trpy3a
Ha HUTU OT JUIMHBI HUTU M Macchl TIpy3a.
HccnenoBanue NepeMEHHOTO TOKa B LENU U3
[IOCJIEIOBATEIILHO COCAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U PE3UCTOPA




5.2

MEXAHUYECKHUE U S5JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBUS
pacIpoOCTpaHEHHUsL. IIepuon. CkopocThb
pacrpocTpaneHus u JyinHa BoJHbL. [lonepeunsie
Y TIPOJIOJIbHBIEC BOJTHBI

5.2.2

WnTepdepenius U TQpakus
MEXaHHMYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
BricoTa Tona. TemOp 3Byka

524

DIIeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3TydEHUS
AIEKTPOMATrHUTHBIX BOJIH. Bzanmnas
opueHTanusi BektopoB E, B wu v B
AJIEKTPOMArHUTHOU BOJTHE B BaKyyMe

5.25

CBOJiCTBA AIEKTPOMATHUTHBIX BOJIH: OTPAKECHHE,
MpeIoMIIEHHUE, MoJIsIpU3anus, nudpakius,
uHTepdepeHiusa. CKOpPOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama >M€KTpOMAarHUTHBIX BOJIH. [IprMeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIATIBI  pagWOCBSI3M W TEJICBUJICHUA.
Pannosnokarus. DJIeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJAbTPa3ByKOBas JIMAarHOCTHKA B
TeXHUKE M MEIWIIMHE, paaap, paaroNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

OIITHUKA

5.3.1

[IpsimonuHeiiHOe  pacnpocTpaHeHHEe CBeTa B
oJiHOpoAHOM cpene. JIyd cBeta

5.3.2

Otpakenue cBeTa. 3aKOHBI OTPAXKEHHUS CBETA.
[TocTpoenue n3o0pakeHui B IIOCKOM 3epKaje

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IPCIIOMJICHHA
cBeTa. AOCOIIOTHEIN ITOKA3aTellb IMPCIIOMIICHHA

5.3.4

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi
YTOJI TIOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcusi cBeta. CnoXHBIM cocTaB 0e0ro
ceera. LBer

5.3.6

Cobuparonue 1 pacceuBarolue JUH3bl. TOHKas
nmuH3a. DOKyCHOE pacCTOsTHUE U ONITUYECKAst CUIIA
TOHKOWH JnuH3bL. [locTpoeHue wn3zo0pakeHuil B
COOMpAalOIMX M  pacCeMBAIOIIMX  JIMH3aX.




dopmyra TOHKOW JTUH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH30U

537 IIpenensl  TPUMEHUMOCTH  I€OMETPHUYECKOM

OIITUKH

WNuTepdepennus CBETA. Korepentnsie
538 UCTOYHUKHU. Y CJIOBHS HAOIIOJCHUS MAaKCHMYMOB

U MHUHUMYMOB B MHTEP(EPEHIMOHHON KapTHHE
OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakums cBera. JudpakiuonHas pemérka.
VYcnoBue HaOMIOACHUS TJIABHBIX MaKCHMYMOB
Npy TaJCHUU MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAKIMOHHYIO PEHIETKY

5.3.9

5.3.10 [Monsipuzanus cBeta

TexHuueckue  yCTpOWCTBAa:  OYKHM,  JIyIa,
5311 ¢doroanmnapar, MIPOEKIIMOHHBIN anmapar,

MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
T paKIMOHHAs PeIETKa, TOISIPOU

[IpakTnueckue padoTsl. M3mepenue nokazatens
MPETOMIICHUS. Uccnenosanue CBOICTB

5.3.12 .
N300paKEeHUI B JINH3AX. HaOmronenune

JUCTICPCHUHU CBECTA

DJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['panunbt MPUMEHUMOCTHU KJIACCUYECKOM
MEXaHUKH. [TocTynatsr TEOpUU
6.1 OTHOCUTEIIbHOCTH: MHBApPHAHTHOCTb  MOJYJIS

CKOPOCTH  CBeTa B  BaKyyme, IPHUHIIHII
OTHOCHUTEJILHOCTHA DHUHINITENHA

6.2 OTHOCUTENHLHOCTD OJHOBPEMCHHOCTH.
' BaMeI[J'IeHI/Ie BPCMCHHU U COKpAIOICHUC TJINHDBI

6.3 DHeprus ¥ UMIYIbC CBOOOHOM YaCTHIIBI

Csi3b Maccel C DJHEPrueil U HMIYJIbCOM
6.4 CBOOOJTHOM YaCTHIIBI. DHEPIUs IOKOS CBOOOJHOM
YaCTHULBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

®oronsl. Dopmyna Ilnanka cBsA3M DHEPrUU
7.11 ¢doTOHA € ero 4yacTOTOH. DHEprus U HUMILYJIbC
dotona

OtkpeiTHEe U HccaenoBaHue  (poTorddexra.

7.1.2
OmnbiTel A.T'. CroneroBa. 3akoHb! poTod(hpexTa




7.1.3

VYpaBuenue OifHmreliHa a8 GoTodddexTa.
«Kpacnas rpanuna» gortosdpdexra

7.1.4

Hasnenue cera. OnbiTel [1L.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

Texauueckue yCTpOKCTBA: (hoTO3IEMEHT,
doToaTuuK, CoTHETHAsT OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb aroma Tomcona. Omnbitel Pezepdopna
10 UCCIICIOBAaHHUIO CTPOSHHS aTOMa.
ILnanerapnast MoJiep aToMa

7.2.2

[Toctynatel bopa. M3nydeHue u moriomeHue
(OTOHOB IpH Mepexoe aToMa ¢ OJHOTO YPOBHS
SHepruu Ha Apyroil. Buasl cmektpoB. Crnektp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BonHoBbIE cBoiicTBa yacTuil. BonHel e bpoiis.
KopnyckynsipHO-BOIHOBOM JTyaii3M.
Judpakims 31eKTpOHOB Ha KpUCTaJIax

71.2.4

CnodragHoe nu BBIHY>XXICHHOC HU3JTyUCHHUC.
YCeTpoicTBO M MPUHIUTI paOOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOMCTBa: CIIEKTPATbHBIN
aHanu3  (CIEKTPOCKOIT), Jiazep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Hab6mronenune
JMHEWYaTOro CIEKTPa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOIIOAEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTKphITHE PaMOAKTUBHOCTH. OnbITEI
Pesepbopna 1mo  ompedeneHH0  cocTaBa
pannoakTuBHOro u3nydeHus. CBoiicTBa anbda-,
Oera-, ramma-Hu3JIy4yeHusl. Bausuue
PaAMOAKTUBHOCTH Ha )KUBBIC OPraHU3MBbI

7.3.3

OtkpeiTHe TpoTOHAa M HeWTpoHa. HykiioHHas
mozens sapa ['eiizenOepra — MBanenko. 3apsia
anpa. MaccoBoe uucio sapa. M3orornst

7.3.4

Anbda-pacnaa. DJIEKTPOHHBIM U MO3UTPOHHBIHI
Oera-pacmnaf. INamma-usnyuenue. 3aKoH
pPaIMOaKTUBHOTO pacraja

7.3.5

DHeprus CBs3U HYKJIOHOB B spe. SIIepHbIe CUITBL.
JedexT macchl siapa

7.3.6

HI[CpHBIC pCaKkIuu. I[eJ'IeHI/Ie " CUHTC3 SAJACP




7.3.7

Snepubiii  peaktop. TepMosaepHBIM CHHTES.
[TpoGiemMbl ¥ IEPCTIEKTUBBI SACPHOI YIHEPTETHKH.
OKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPrETUKU

7.3.8

OnemeHTapHble YacTulbl. OTKPBITHE NO3UTPOHA.
@yH/ITaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHu4eckue yCTpOWCTBA: JTO3UMETP, Kamepa
Busnbcona, siepHblil peaktop, aToMHas bom0a

7.3.10

[IpakTuueckue pabotsl. MccnenoBaHue TpeKOB
yacTull (110 TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3Be3ausi, spKue 3BE3BI,
IIJIaHETHhI, UX BUIUMOC IBUKCHHUC

8.2

Conneunas cuctema. [lmaHeTsl 3eMHOM Tpynbl.
I1aHeThI-TuranThl U UX CIYTHUKH, KapIUKOBBIE
mwiadeTbl. Manble Tesra CoJTHEUHOU CUCTEMEI

8.3

Comune, dorochepa u armochepa. CosiHeuHas
AKTUBHOCTH

8.4

Hcrounuk sueprun CosiHIA U 3BE3N

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  paguyc,  TeMIleparypa,  HX
B3aUMOCBs3b. J{narpaMma «CHeKTpaIbHBIN KJ1acc
— CBETHUMOCTDY. 3BE3 LI IJIaBHOM
MOCIIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUIS 3BE3] [JIaBHOM
MOCIIEZI0BATEILHOCTH

8.6

Bnytpennee ctpoenue 38&311. COBpeMEHHbIE
MPEJICTABICHHUST O MPOMCXOXKJIEHUU M 3BOJIOIHUU
CouHIa ¥ 386311, DTamnkbl )KU3HU 3BE3]

8.7

Mneunslii [1yts — Hama ["anakruka. CinpanbHas
CTpyKTypa l'anakTuku, pacnpeneneHue 3BE3J,
ra3a u npum. Ilonoxxenue u npmxenue ConHua B
T'amakTuke. IInockas u chepudeckas
nozacucremsl ['anakTuku

8.8

Tunel ramaktuk. PaguoranakTWKM W KBa3apbl.
YEpHble ObIpEI B sApax rajJakTUK

8.9

Bceenennas. Pacmmpenne BceeneHHoil. 3akoH
Xabbna. Paszberanme ramaktuk. Bospact wu
paguyc BcenenHnoii, teopust bonbiioro B3peiBa.
Mopgens «ropsiueri BcenenHoi». PenukToBoe
U3JIy4CHHE




8.10

Macmrradbuas
MeraranakTuka.
aCTPOHOMUH

CTpYKTypa
Hepeménnsie

Bcenennon.
PO OIIeMBI




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o0pa3oBaHus

1

CpopMHpPOBAHHOCT, YMEHHMM pacrio3HaBaTh (PU3UYECKUE SBIICHHS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

Brnanenune ocHoBomoJsiaraomuMu  QU3MUECKUMH  TIOHSATHUSMH U

BEJIMYMHAMH, XapaKTEPU3YyIOIUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTF YMEHHMM TPUMEHSATHh 3aKOHBI KJIACCHYECKOU
MEXaHWUKH,  MOJIGKYJISIpHOW  (QM3MKHM W TEPMOJIUHAMUKH,
AMIEKTPOIMHAMUKHN, KBAHTOBOW (PM3HMKHU JJIsl aHAJM3a U OOBSICHEHUS
SBJICHM MUKPOMHpPA, MaKpOMHUpa U METaMUpa, pa3andarh yCIOBH
(TpaHuiibl, 06J1aCTH) MPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, TOHUMATh
BceoOImuit xapakrep (GyHIaMEHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTh
WCIOJIb30BaHMS YAaCTHBIX 3aKOHOB; AaHAJIU3UPOBATh (UINYECKUE
MPOLIECChl,  UCHOJB3YSl OCHOBHBIE  TIOJIOKEHHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHS pa3ivyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yYMEHMsI pelIaTh pacyETHBIE 3a7auyd C SBHO
3a/laHHOM M HESIBHO 3aJJaHHON (PU3UYECKON MOJEINbI0: HA OCHOBAaHUU
aHalM3a YCIIOBUSA BHIOMpaTh (U3NYECKUE MOJENH, OTBEYAIOLIUE
TpeOOoBaHUAM 3a/auu, MPUMEHSITD bopmyIbL, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTYJNaThl  (U3UYECKUX TEOpUH  MpHU
UCIIOJIb30BAaHUU  MaTeMaTHYeCKMX METOJOB  pelIeHus  3ajad,
OPOBOJUTh pPacu€Tbl HAa OCHOBAaHMU HMMEIOUIUXCS — JIAHHBIX,
aHAJIM3UPOBATh PE3yJbTAThl U KOPPEKTUPOBATH METOMAbI PEIICHUS C

y‘IéTOM TMOJIYYCHHBIX PE3YJIbTATOB

Pemate KaduecTBEHHBIE 3aga4du, Tpe6y}ouu/Ie IMPUMCHCHH 3HAHUM U3
Pa3HbIX PAa3dCJIOB IMKOJBHOI'O KypcCa (I)I/ISI/IKI/I, a TAaKK€ HWHTCrpannuu
3HaHUN U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O HHUKIIA:
BBICTpauBaTh JIOTHYCCKYHO MLCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenne  OCHOBHBIMM ~ METOAAMH  HAy4HOTO  IIO3HAHMA,
UCHOJBb3yeMbIMU B (DU3UKE: MPOBOJUTH NPSMBIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEIMYMH, BBIOMpAsk ONTUMAIBHBIA CHOCO0
U3MEPEHUS U MCIIOJIB3Ysl M3BECTHBIE METOIbl OIICHKH MOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJNTH HCCIECIOBAHUE 3aBHCUMOCTEH (hru3ndeckux
BEIMYMH C WCIOJB30BAHUEM TMPSMBIX HM3MEpPEHH, OOBICHATH
NOJTy9EeHHBIC PE3yIbTAThI, UCHOJB3YS (PU3NIECKUE TEOPHH, 3aKOHBI U
HIOHSTHS, U I€NaTh BBIBOJBI; COOJIOAATH MTpaBmIa 0€30MacHOTO TPy/a
MIPH IPOBEICHUH MCCIIIOBAaHHIA B paMKaX y4eOHOTO SKCIIEPUMEHTA U
y4eOHO-UCCIEeIOBATEIbCKON  IEATEIBHOCTH C  HCIOJIb30BAHUEM
OUQPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOWCTB W J1aDOPaTOpHOTO

000pyI0oBaHUs

ChopMHpOBAaHHOCT, YMEHHW  aHAaIWU3UpPOBATh U  OICHUBATH
MOCJEACTBUSL  OBITOBOM ¥ TPOW3BOJCTBEHHOW  JI€ATEIHLHOCTH
YeJIOBEKa, CBS3aHHOW ¢ (PU3WYECKUMH TIPOIECCaMH, C TIO3HITHI
9KOJIOTUYECKOM O€30TacHOCTH; TMPEJACTaBICHUNA O paIiOHAILHOM
MPUPOJIOTIONI30BAHUHU, a TakKe€ pa3yMHOM  HCIOJIb30BAHUH
JOCTMKEHUM HAyKH W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTsa

OBnageHue pa3IUYHBIMU criocobamMu  paboTel ¢  HWHpOpManUEH
(U3NYECKOTO CONCpPIKAHUS C  KCIOJIb30BAaHHEM COBPEMEHHBIX
UH(POPMAIMOHHBIX TEXHOJIOTUH; Pa3BUTHE YMEHHH KPHTUYECKOTO

aHaJIM3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTh  YMEHHIl MPHUMEHSITh OCHOBOIIOJAraloLIUue
ACTPOHOMMYECKHE TOHSTHUS, TEOPUU M 3aKOHBI U1 aHaiau3a |
00BsicHEHUS! (PU3UYECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B
3BE3HBIX CHUCTEMaX, B MEKTAIaKTHUYECKON cpene; IBUKCHHS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'D
11O ®U3UKE

Kon Kon
pasaena/t JJjieMe IIpoBepsiemMblii 3JIeMEHT COAEePAKAHMS
eMbl HTa
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexanudeckoe JIBUKEHUE. OTHOCHUTENIBHOCTH
o MEXaHU4eCKOTO ABMKeHus. Cucrema oTcuéra
MarepuanbHas TOUKa.
7 TpacKTOPHA
Eé& pammnyc-BexTop:
7(r)=(xlr) 1z ) =(2)),
TpaeKTOpII,
IlepeMelneHIe: ’C} :
112 m_-:;_-('fﬁ)_;('fl):‘;} _;Fl: X
= (Ax. Ay, Az),
yTb.
CroxeHIe HEpe&leu}EHIIfIZ
CKOpOCTh MaTepHAIbHON TOUYKH:
. Ar _,
U=— =T =[U1_.U1_.U__].
AL |y g '
Ax . , .
v.=—| =X/, aHalorm4HoO v, =Yy, v.=Z,.
At o :
1.13
Cnoxenne ckopocTeil: o, =0, + 0, .
Brluncnenue nepemenieHus ¥ MyTd MaTepruaibHOU TOUKU
U NPSMOJIUHEHHOM JBHKEHHUU BJIOJIb OCU X TIO TpaduKy
3aBUCHUMOCTH Vx(t)
1.14




I
!
Il
—

. . Ao
YCKD[}EHIIE MAaTepHaNMEHOI TOYIKIL a = &—L \
I t—0

a, = =(v,),". aHamormIHo a, = (v, ]r'; a.=(v.);

Ay,
' A |y

PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:

xX(t) = xXg + Voxt

1.15
Ve (t) — vy = const
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE:!
(1) +u, t+ 4l
x(f)=x,+u, +—
] 0x 2
vit)=vu, +at
1.16 a, = const
2 2 _A c -
Uy, — 4, = <4, [""2 ""1]
Uy +1
IIpi IBIDKEHI B OHOM HAIpPaBIeHHH IMyTh §'= L
CBoboaHoe najzeHue. YckopeHue cBOOOIHOTO aieHHsl.
Vi 13 ﬂo
1.1.7
Yo o
O Xo ‘(

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.‘r{f} =x; +U,t=x +tU,cosa-t
gr . 2
vty =y, U, 1 +JT =¥, +U,sina- r—‘gTT

v (t)=uv,, +gt=p,smna— gt

=0

=—g =const

{ur () =v, =v,cosa
{gx
o
oy

KpuBonuHueitHoe nBuxkeHue. [[BrkeHne MaTtepraibHON
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

[Tpu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPY>KHOCTH

1.1.8
2m 5
Ww=—=2mv
T
. LleHTpOoCTpEeMUTENIBHOE YCKOPEHHUE TOUKHU:
v? 5
Ay = F = w“R
. [losiHO€ yCKOpeHKEe MaTepruaibHOM TOUKHU
119 TBépnoe teno. [loctynarenbHOe U BpalaTesibHOE JBUKEHHE
TBEPJIOTO TETA
1.2 JANHAMUKA
191 Hueprimansubie cuctembl oTcuéra. [lepBriil 3akoH HbroToHa.
[Ipunnun oTHOcUTENBHOCTH [ anumnes
Macca tena. IInoTHOCTB BeliecTBa:
m
1.2.2 P=v
Cuna. [IpuHUUI Cynepno3uIMKU CHUIIL:
1.2.3 ’

FpaBHOAeﬁCTB =F +F+..




1.2.4

Bropoii 3akon Herotona: 1u1st MmarepuaibHoil Touku B 1ICO

>
>

F1 = ma1

>

Ap = FAt

pu

>

F = const

1.2.5

-———

F, f“:n

Tperuii 3akoH Hpr0TOHA 11711 MaTEepUAIIBHBIX TOYEK:

>

Fi; = —Fy

1.2.6

3aKoH BCEMUPHOI'0 TATOTCHHUA: CHUJIbI MPHUTSKCHHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;
R2

F=G

Cuna tsoxkectu. LleHTp TskecTH Tena. 3aBUCUMOCTb CHIIBI

TSYKECTH OT BBICOTHI h Haa IOBECPXHOCTBIO IIJIAHETHI paguyCOM

RO:
_ GMm
9= Ry + )2

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Frp = uN




Cuiia TpeHust MOKOS:

Kosdduument rperns

1.2.9

[aBienue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

IM| = FI, roe | — rutedo cubr

>

F

OTHOCUTEIIbHO  OCH,  TMpOXOAAIIeHd  uepe3  TOYKYy
NEPIEHIUKYISIPHO PUCYHKY

@)

1.3.2

[entp macc Tena. LleHTp Macc cucTeMbl MaTepHATbHBIX

TOYCK:

- myr; + myry+...
T].I.M. =

m; +my+...

B onHOpOIHOM MOJIE TSKECTH
(g = const)

HEHTP MaCC TCJia COBIIAJAACT C €0 HCHTPOM TSAXKCCTH

1.3.3

VYcnosus paBaoBecus TBEpaoro tena B UCO:
[M,+M,+..=0
IF'I +F,+...=0

3akoH [Tackang

JaBnenue B xkuakoctu, nokoseiics 8 UCO:

p =po+pgh




3akoH ApxuMmena:

>
>

FApx = —FByuirecn

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBbITeCH

VYcioBue 1iaBaHus TEN

3AKOHbBI COXPAHEHINA B MEXAHUKE

HNmMnynsc MmaTepralbHON TOUYKHU:

p=mv

NmMnynsc cuctemsl Tei:

p=p+p+..

3aKOH MU3MECHEHHS U COXPAaHEHUS UMITYIIbCA:
B CO

Ap = A(pl + p2+- . ) = FlBHe].LIHAt + FZBHeLLIHAt+' -

B UCO , ecnin
Ap = A(py +p+...) =0

, €CITH

- -

FlBHe].LIH + FZBHeLHH+- .=0

PeakTuBHOE JBMKEHUE

F
\-ﬁ(}ix;

PaGora cunbl Ha MaoM NEepeMCUICHUN:




A=|ﬁ'|-|ﬁf‘|-c05 a=F_ -Ax

145

a F

v
MouHoOCTE CHIIBL:

€CJIM 32 BpeMsi
At

pa60Ta CHJIBI UBMECHACTCA HA , TO MOIITHOCTH CHIJIBI

Ad
P=— =F-vu-coso
&r Ar—

1.4.6

Kunerndeckast sHEpryusi MaTepUAIBHON TOYKH:

mv D
EKI/IH = =5

2 2m

3aKOH U3MEHEHUS] KHHETUYECKOM SHEPTUU CUCTEMBI

MarepuanbHbIX Touek: B MCO AExkun = Al + A2 + ...

1.4.7

HOTCHHI/IaHBHaﬂ OHEPIHs:
JJI1 TIOTCHIHUAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHLl

ITorenumanpHas OHCPIUusA MaTepI/IaJIbHOﬁ TOYKH B
OJHOPOJHOM II0JIC TSAXKCCTHU:

EHOTeHu = mgh

[ToTreHumaneHas sHEprus yrnpyro aeopMUpoBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

3aKOH M3MCHCHUS U COXpaHCHHUA MEXaHH4YeCKOM OHCPTHUH:




Eiex = B + Emmm-
B IICO AE,ex = Agcex HEMOTEHI. CHI,

B IICO AE,ex = 0., €CIIH Azcex renoresm. cux = 0

1.5

MEXAHUWYECKUE KOJIEFAHWA 1 BOJIHBI

15.1

. OTO 3HAYHT, YTO

lapmonnveckne  KkoneOaHUS ~ MaTepUAIbHOM  TOYKH.

Ammutyna u ¢asza xonebanuii. Kuaemarnueckoe onvcanue:
x(f) = Asin( of +o0, ).
v () =x,.
a(f)=(v,),=—'xf) =a +ox=0,

i€ X - CMEIIEHHE U3 PaBHOBECHSI.

JlnHamMuyeckoe onucaHue:

rae

FE, = —kx.

DHepreTHYecKoe OTIHCaHKE (3aKoH COXpaHCHUs

MEXaHUYEeCKOU SHEPrun):

CBs3b aMIUTUTYJBI KOJEOAHWH CMEUIEHUS MaTepuaabHON

TOYKH C aMINUIMTyJaMU KoeOaHuii eé CKOPOCTH N YCKOPCHMU:

Upee =04, @ =4

1.5.2

[Tepuron u yacTora KoJeOaHMI:
2n 1

0 v

Hepnon MaJlbIX CBO6OI[HHX KOoJIeOaHMI MaTeMaTHYSCKOTO
MassTHHKA:

T=21JI
g

[Teprona cBoOOTHBIX KOJEOaAHH IPYKUHHOTO MasiTHUKA!




1.5.3

Breinyxnennsie konebanus. Pesonanc. Pesonancuas kpubast

154

[lorepeynsle W NPOJOJBHBIE  BOJIHBI. CkopocTb

pacIpOCTpaHEHMS U JIJIMHA BOJIHBL:

v
A=vT =—
v

WNuTtepdepennus u nudpaxius BoJIH

1.55

3Byk. CKOpOCTh 3ByKa

MOJIEKVYJISIPHASA ®U3MKA. TEPMOJNHAMUKA

2.1

MOIJIEKYJISIPHASA ©OU3MKA

211

Mognenu cTpoeHus ra3oB, XKHAKOCTENW U TBEPABIX Tel. [lycTh
TepMOAMHAMHUYecKass cuctema (teno) cocrout u3 N

OJIMHAKOBBIX MOJIEKYJ. Toraa KOJIU4ecTBO BEIIECTBA
N m

vV=—=
Ny

rIe
Ny

—4ncao ABorajpo, M— macca CUCTEMBI (Tena),
U

— MOJIIpHaA MaccCa BCIICCTBA

2.1.2

TennoBoe ABMKEHHE ATOMOB U MOJICKYJI BCIICCTBA

2.1.3

BzanMmopelicTBue 4yacTHI BEIIECTBA

214

Huddyszus. bpoyHoBckoe ABHKEHHE

2.15

Mogens naeanpuoro raza 8 MKT

2.1.6

CBs13b MCKIAY HaBJICHUEM U CpCI[HCﬁ KHHETHYSCKOU 3HepFHeI>'I
MMOCTYNATCIIbHOTO TCIJIOBOT'O ABUIKCHU A MOJICKYJ HACAJIBHOTO

rasza (ocHoBHoe ypaBHeHue MKT):




rre MO — macca 0JJHOI MOJIEKYIHI,
N

n=v

- KOHIICHTPALMS MOJIEKYII

2.1.7

AbcomotHas Temneparypa: T =t +273K

2.18

Cesi3p  TemIepaTypsl raza CcO CpeaHed KHHETHYECKOM

3Hepr1/1e171 MNOCTYNATCIIbHOTO  TCILUIOBOTO  JIBMOKCHUSA €TI0

MOJIEKYIL:

— {mp’
Eocr = | —
\

2

[

2.19

VYpasuenue p = nkT

2.1.10

Mopenp ueaasHOTO Ta3a B TEPMOIMHAMHUKE:

VpaBHeHnle MeHeneeBa — KiameiipoHa (IIpIHIMeHI

3AMHNCI):

oV =""RT =vRT =NkT, p=PRL

K H

BripaskeHIe 1A BHYTPeHHell SHepTHI 0IH0aTOMHOT

raza ([IpIIMeHIMEIe (hOPMEI 3aIIlICH):

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

2111

3akoH I[aJ'ILTOHa JUISL JaBJICHUA CMCCHU PA3PCIKCHHLBIX I'a30B:

p=p+p2+..




2.1.12

N3omnpoueccel B pa3peKeHHOM ra3e C MOCTOSHHBIM YHCIIOM
moJiekys N (C MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA V):
u3zorepma (T = const): pV = const ,

u3oxopa (V = const):

p
— = const
T cons

n3o0bapa (p = const):

N <

= const

I'padmuaeckoe npencrapnenune nzomnpoieccoB Ha pV-, pT-u VT-
JarpaMMax.

OOBEeIMHEHHBII Ta30BbIi 3aK0H:
pV

— = const
T

JJI1 ITIOCTOSSHHOI'O KOJIMYECTBA BEILICCTBA V.

2.1.13

Hacpiiennsle u  HeHachllleHHble mapbl. KauecTBeHHas
3aBHCHMOCTH IJIOTHOCTH U JIABJICHUS HACBHIIIEHHOIO Mapa OT
TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT 00bEMA HACHIIIEHHOTO

napa

2.1.14

BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTb:

¢ _ pnapa (T) _ pnapa (T)
pHaCbI].LLHapa (T) pHacmLunapa (T)

2.1.15

N3menenue arperaTHbixX COCTOSIHUMN BCHICCTBA: UCIIAPCHUC U

KOHACHCAUA, KUTICHHUC ) KUAKOCTHU

2.1.16

N3menenue arperaTHbIX COCTOSIHUM BEIeCTBA: IUIABICHHUE U

KpUCTaJlJIn3alus

2.1.17

[Ipeo6pazoBanue sHepruu B (pa3oBbIX Mepexogax

2.2

TEPMOJINHAMUKA

221

TenmoBoe paBHOBECUC U TEMIICpATYypa

2.2.2

BHyTpenHss sHeprus




Tennonepenaya Kak crocod U3MEHEHHsI BHYTPEHHEH SHEPruu

2.2.3 6e3 coBepuieHuss paboTel. KOHBEKIHS, TEIIONPOBOJHOCTS,
U3JIy4eHHE
KonnvecTBo TEMIOTHI.
VnenbHas TEIOEMKOCTh BEIIECTBA C:
2.2.4
Q = cmAT
VYaensHas TeruioTa mapooopaszoBanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasieHus A. Q = Am.
YaenpHas TEIUIOTa cropaHus Torwea ¢: Q = gm
DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
A =pAV
2.2.6
Boruncnenne pabGotsl mo rpaduky mpouecca Ha pPV-
Trarpamme
[lepBbIii 3aKOH TEPMOAMHAMUKU
Q12 =AUz + A1, = (U, = Uy) + App
2.2.7
Anma0ara:
Q12 =0= 4y, = (U; — Uy) = AUp
2.2.8 Brtopoii 3akon TepmoanHamMuku. HeobpaTumelie mporiecchl
[Tpuniumne geiictBus TernoBbix mamuH. KIT:
2.2.9
MakcumansHoe 3Hauenue KII/I. [ukn Kapho:
.. —-T. T
2.2.10 Mmax =My, = ———— =122
T g T g
2211 YpaBHeHHe TeIIoBoro HanaHca:




Q1+Q2+Q3+: 0

OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuszanus Tea U €€ NpOosIBICHUS. DINEKTPUUECKUN 3apsl.
JlBa Buja 3apsna. DJIEMEHTAapHBIM AJIEKTPUUYECKUM 3apsn.

3aKOH COXpaHEHHsI HIIEKTPUIECKOTO 3apsiaa

3.1.2

B3aumoneiictBue 3apsinoB. Todeunsie 3apsiabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUAIICKTPUUECKOM

IMPOHUITACMOCTBIO

1 _|’L?1|' q;

F=Fk |'?1 | ’ Fﬂ — L
&1 4mee, 17

3.1.3

DnekTpuyeckoe moje. Ero paeicTtBue Ha 3IEKTPUUYECKHUE

3apsiIbl

3.14

Hanpsok€HHOCTB 3IIEKTPUUECKOT0 MOJIS:

-

. F

QHpOGHbIﬂ

ITone Toueynoro 3apsaa:

OJHOPOOHOC II0JIC:

-

E = const.

KapTuns! nuHMi HaNIPsSHKEHHOCTH 3TUX MTOJIEN

3.15

IToTeHnManbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOoCTh NOTEHIIMANIOB U HATIPSIKEHUE:
A1z = q(¢p1 — ¢2) = —qA¢p = qU.




HOTGHLII/IaJIBHaSI OHEprus 3apdla B JJICKTPOCTATUYCCKOM

I10JIC:
W =q¢

HOTGHHI/IaH QJICKTPOCTATUYCCKOI'O TTOJIA:

p=2
T q

CBA3b HANPSHKEHHOCTU TOJS U PA3HOCTH MOTEHIUAJIOB IS

OJTHOPOJTHOTO 3JIeKTpocTatuueckoro mosst: U = Ed

[IpuHIHN cyneprno3uIuy 3IEKTPUYECKUX TTOJIEH:

- - -

E :E1+E2+,¢ :¢1+¢2+

3.1.6
[TpoBOJHUKY B 3JIEKTPOCTATUYECKOM MOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA
3.1.7 N
E-=0
, BHYTPY U Ha MOBEPXHOCTH MIPOBOJIHHUKA ( = CONSt
318 JydnexTpuxku B ANEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. DnekTpo€MKOCTh KOHIEHCATOpA!
q
C=—
U
3.1.9

:‘)J'IGKTpOéMKOCTL INIOCKOI'O KOHACHCATOpA:

_ €8S
= p = ¢&Cy

3.1.10

Hapanneanoe COCAMHCHHUEC KOHACHCATOPOB:

q = q1+q2+...,U1 = UZ =...,Cnapa,m—C1 +Cz+




IlocnegoBaTenbHOE COCOUHEHNE KOHACHCATOPOB:

OHeprus 3aps>KEHHOr0 KOHAEHCAaTopa:

_qU _CU 2 3 q?
3.1.11 W, = > =5 =3¢
3.2 3AKOHBI [TOCTOAHHOI'O TOKA
Cwnna Toka:
=29
3.2.1 Aty 0
IMocrostunbiii Tok: | = const
Jlnst moctostHHOTO TOKA ( = |t
392 VYcnoBus cymecTBOBaHUS AMEKTPHUIECKOTO TOKA.
o Hanpspxkenne U u DJIC E
3akoH OMa Jy1s ydyacTKa LEeMnu:
3.2.3 I = v
. . - R
DIIeKTpUYECKOe COTIPOTHUBJICHHE. 3aBUCUMOCTH
CONIPOTHUBIICHUS OJIHOPOHOTO MPOBOJHHMKA OT €r0 JUITMHBI U
324 cedyeHHs. Y AeIbHOE COMPOTUBIICHNE BEIECTBA.
2. l
R=p-
P
Hctounuku Toka. DJIC uCTOYHUKA TOKA:
E — ACTOpOHHHXCH}I
3.25 q

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6




3axoH OMa /17151 TOJTHOM (3aMKHYTOM) 3eKTpruyeckoil nenu: E

= IR + Ir, oTkyna

[TapannenbsHoe coeMHEHNE TPOBOHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—4—+.
Rnapann Ry R,

3.2.7

HOCJ‘IeJIOBaTeJ'IBHOG COCIUHCHUC HpOBO}IHI/IKOB:
U=Ul+U2+..,I1=12=.,
RI'IOCJI = Rl + R2+. -

Pabota anextpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q = I?Rt

3.2.8
Ha pesucrope

UZ
R:Q:A:IZRt:IUt:Ft

MomiHocTh QJICKTPHUYCCKOI'0 TOKaA:

Ad
P=— =JU
Af a0
3.29 TemnoBass MOIITHOCTb, BEIJIEIsIEeMas Ha pe3ucTope:
. UF
P=I'R=—=IU
R

MoOIIHOCTh HCTOYHHUKA TOKA:




MCTEHJ'[

At Ars0

CBOOO/IHBIE ~ HOCUTENM  AJIEKTPUYECKMX  3apsAloB B

IMPOBOAHUKAX. MexaHn3MBI MMpOBOANMOCTHU TBépI[I:IX

3.2.10
METAJUIOB, PACTBOPOB M PACIIABOB JJIEKTPOJMUTOB, Ta30B.
[TosnynpoBoanuku. I1oynpoBOTHUKOBBIN U0
3.3 MATHUTHOE I1OJIE
Mexanndeckoe B3aMMOIEHUCTBHE MAarHWTOB. MarHutHOeE
noJe. Bektop  marHutHOM — wHAykKumu.  lIpuHiun
CYNEPHO3UIMYA MATHUTHBIX MOJIEH:
B =B, + B,+...
3.3.1 1 2
JIlvHuu WHAYKIMUW MarHuTHOro mnoJiss. KapTtuHa nuHuMiA
WHIYKIIHA MarduTHOTO HoJs MO0J0COBOTO u
MOKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOe MOJi€ MPOBOJHUKA C TOKOM.
332 KaptyHa nuHMA WHAYKIMA MarHUTHOTO TIOJISL JJIMHHOTO
NpsSAMOTO  MPOBOJIHMKA W 3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYMHA:
F, = IBlsina
3.3.3 |, re o — yroi Mex/Jy HalpaBJICHUEM NPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJICHUE U BEJIUYUHA:
Fnop =l q | vBsina
TJE 0 — YTOJI MEXAY BEKTOPaMU
3.34 3

14




. I[BI/I)KGHI/IC 3ap;1>1<eHH0171 JaCTHULIbI B OAHOPOAHOM MArHvuTHOM

I10JIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKIOUA

IToTok BeKTOpa MarHUTHOM MHIYKLIUH:
® = B,S = BScosa

34.1
34.2 SBnenue anekrpomMaruutHOM MHAYKIKUU. D/]C nHayKIMN
3aKoH AIEKTpoMarHuTHOM nHaykuuu dapanes:
AD
Af t
A=
DJIC MHAYKIKH B IPSIMOM IIPOBOIHUKE UTHHOM |,
JBUXKYIIEMCS CO CKOPOCTBIO
v
3.4.4 WLl

B OJJHOPOJJHOM MarHuTHOM moJie B:
| E; |I= Blvcosa

, TJIe 0. — yroJl MeXy BeKTopoM B u HopMaibio

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BCKTOPBI

>
>

luv

; €CIIn




B
, U
v
TO
| E; |= Blv
3.45 [IpaBuiio Jlenma
NHIyKTUBHOCTH:
)
L=—
I
346 |>nm®=LI
Camounnykuus. /1C caMOMHAYKIINU:
vy
E, =—L—L =11,
Aty
DHEeprusi MarHUTHOTO TOJISI KATYIIKUA C TOKOM:
LI?
3.4.7 WL = 7
3.5 SJIEKTPOMATI'HUTHBIE KOJIEBAHMS Y1 BOJIHBI
3.5.1

Konebarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KOHe6aHI/I5{ B HACAJIbHOM KOHe6aTeJIBHOM KOHType:
[ q(t) =g, sin( ot +@,)

11[?] =g, =0, cos( @t + @) =I__ cos(cr +q))




®opmyna Tomcona:

T =2nVLC
, OTKyJ1a
2m 1
w=—=—
T LC

CBs13b aMIUIUTY/IbI 3apsifa KOHJAEHCATOpa ¢ aMILIUTYAON CHIIbI
TOKa NpPU CBOOOJHBIX 3JIEKTPOMArHUTHBIX KOJICOAHUSAX B

nacaJbHOM K0JIeOaTeILHOM KOHTYpEC:

Qo = —

£}

3aK0H COXpaHEHHUs SHEPTHUH B HICATHBHOM KOJIEOATEIHHOM

KOHTYpE:
3.5.2
3.5.3 BriHyX1I€HHBIC 2JIEKTPOMAarHUTHBIE KoJieObanus. Pe3onanc
[Tepemennsrit Tok. [IponsBoacTBo, nepeaada U moTpedICHUE
3JIEKTPUYECKON SHEPTUU
3.5.4 . . ., .
cus LI CU" Li-
+ = M = X — const.
2 2 2 2
CBoiiCTBa 3JEKTPOMArHUTHBIX BOJH. B3auMHass opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe:
3.5.5 - e
E1lBlc
356 [Ikama 3IIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpssMonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOM
cpene. Toyeunbiit uCTOYHUK. JIyu cBeTa
3aKOHBI OTpaKEHUS CBETA.
3.6.2 a=p




3.6.3

[Moctpoenue n300pa>keHM B IUIOCKOM 3epKajie

3aKOHbI IPEJIOMJIICHUS CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCOIOTHBIN MOKa3aTeab NPEIOMICHHUS:

C
Nagec = ;

OTHOCHUTENBHBIN MOKA3aTENb IPETOMIICHUS:

n, Vg
Nory = =
3.6.4 L v
XoJ y4de B IpU3Me.
1'.-"1 = 1"2 - I?].}']. = .ﬁ'}}.z
CoOOTHOILLIEHHE YacTOT MU COOTHOLIEHHWE JJIMH BOJH IpHU
nepexoJe MOHOXpPOMATHYECKOTO CBETa Yepe3 TIpaHully
pazziena IByX ONTHYECKUX CpeX:
3.6.5

[TosmHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbI yroi MOJHOTO BHYTPEHHETO OTPAXKEHUSL:

. 1 n;
Sinay, = =—
Noru n,




3.6.6

Cobuparomue W pacceuBarolive JUH3BL. TOHKas JMH3A.

DOKYCHOE pAaCCTOSHUE U ONTHYECKas CHUJIa TOHKOW JIMH3BI:

3.6.7

®opmysia TOHKOM JIMH3BI:

T -

Ly
d

| =

VBenuueHue, JaBacMoe JIMH30M:
h 111
d

F\ h

f

ko

B ciyuae paccenBaroniei JuH3bI:

3.6.8

DO =F =—0,

[=—=

h 1fl
—=—1
H d

Xon Jiyda, IPOLIEIETO JIMH3Y MO IPOU3BOJBHBIM YITIOM K
e¢ rnaBHOM onrtudeckoil ocu. I[loctpoenue wu3o00pakeHUi
TOUYKU U OTpe3Ka MPsIMON B COOMPAIOLIUMX U PACCEUBAIOLINX

JJMH3aX U UX CUCTEMAxX

3.6.9

dDOToarmapaT KaK ONTHYECKHUI HpI/I60p. I'ma3 kak onTuueckas

cucreMa




Wntepdepennus cBera. KorepeHTHbIE UCTOYHUKU. Y CIOBUS
HaOJIIOAeHUS MaKCHUMYMOB u MUHUMYMOB B
UHTepPEPEHIIMOHHONH  KapTUHE OT JABYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. “
M.
MAKCIIMYMBI — A=2m =, m= 0,£1.£2.+£3, .
vl
MHHIIMYMEI — ﬂ:{zm+l_];, m=0,+1.£2+3__
Hudpaxkuus cBera. JudpakunoHHas pemeéTka. YcioBue
HaONIONEHNS] TJAaBHBIX MAKCUMYMOB TIpH HOPMAaJbHOM
MaJIcHU MOHOXPOMATHYECKOTO CBETa C JJTMHOW BOJHBI A Ha
eméTKy ¢ mepuoom d:
3.6.11 P Y P
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJIIPHO-BOJIHOBO! IV AJIU3M
411 ['mnotes3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®doToHBI. DHEprHs POTOHA:
E=hw="C=
=hv=—=pc
41.2
Nmnynsc dpoToHA:
_E _h h
p= c ¢ A
4.1.3 ®otoadpdext. OnbiTel A.I'. CroseroBa. 3akoHbl poTod(hdexTa
VYpaBHenue DifHireliHa 111 GoTordpdexra:
414

Ecl)OTOHa = ABbixosa + Eyyumax:




rue ,

hc

E(l)OTOHa hv = 7:
hc

AB})IXO/ILa = thp = 1
Kp

2
MU~ max
Eunmax = 2 = eUsay

4.1.5

[laBiienue cpera.
JlaBneHue cBeTa Ha OJIHOCTBIO OTPAXKAIOIIYIO IOBEPXHOCTh U

Ha MOJIHOCTBIO MOTJIOM[AI0IIYIO ITIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[InanerapHas MoJieIb aTOMa

4.2.2

[Toctynater bopa. WU3nyuenne u mormomnieHrne GOTOHOB MPH
nepexo/Jie aToMa ¢ OJJTHOTO YPOBHS DHEPIHH Ha JPYTroil:

e |, -E

mn .

hv

m
“mm

4.2.3

JIuHeityaThie CIEKTPBI.

CriekTp ypoBHE#H 3HEpruu aToMa BOJA0POa:

_ —1363B

i

E

"

, =123 _.
n

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas monens siapa Ieitzenbepra — MBanenko. 3apsia

sapa. MaccoBo€ 4HCI0 sapa. H3oTomb!

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A<, A4 4
-X—>5Y+ ,He

bera-pacnapn.




DJeKTpOHHBIN B-pacma:

A A 1] -
s X—=> Y+ je+v,
[To3urponnsIii B-pacnan:
A A 0= . .,
XY + JE TV,

l'amma-uznydyenue

3aKOH paJiMOaKTUBHOIO pacnaja:

-t

4.3.3
[Tycth M — Macca pagroakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy*2T

4.3.4 SnepHble peakuuu. Jlenenve u cUHTE3 sSAep




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemenue»

» dusuka, 11 kinace/ Msikumies I'.J1., byxoBues b.b., Yapyrun B.M. non
penakimueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocBemienue»

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. ®usuka. 10 kiacc. YueOHuk a1 o01ieo0pa3oBaT. opraHu3aluil ¢ mpui.Ha
AIEKTPOH. HOCcHTENE: 6a30BbIN U TpoduibHbINA ypoBHU/ ['.5. Mskumies, b.b.
byxosues, Corckuit H.H./ M.: [Ipocsenienue,

2. Kynepmreita FO.C. ®usuka. {uddepeniimpoBanubie KOHTPOJIbHBIC
pab6otel.7- 11kmacc.CII0.: U3a. Jom «CeHTs0pbY,

3. ®usuka. «KOHCTPYKTOP» CaMOCTOSTEILHBIX M KOHTPOJBHBIX padoT. 10 —
11 ximaccel: mocodue st yuurenei oomeodpaszopat. yupexaeHuit/ C.M.
Anpgpromeuknt, A.C. CnyxaeBckuii.- M.: [IpocBenienue,

4. Coopuuk 3amad o ¢usuke. 10-11 kmaccsr (k yaueOnukam I'. 5. Msikumesa
u.Jp.) — M.: Dk3ameH,

5. Coopnuk 3ama4 mo ¢usuke s 10—11 xmaccel: mocoOue s yJammxcs.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

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

bubaunoreka IIOK https://m.edsoo.ru/7f41¢c97c
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