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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsl, npeacraBieHHbix B PI'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJEHHOTO YPOBHS IO3BOJIAET pPEaU30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUYECKHE ONBITHI TMPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJECIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroIre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa30BaHMs JOJKEH U3y4aThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
UCCJICIOBAHMSI  WM3Y4YaeMbIX  SIBIEHWW ©  TPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemMaTHuecKue KOMIUICKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTpPEeMJICHHS OOYyYaromMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa M3yYE€HHs] OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiau (PU3UKU [ Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHHne 3TUX 1elield 00ecreunBaeTCsl PEIICHUEM CIEAYIONNX 33134 B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJAENbI0, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUE
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M IPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOUUMUCA, T[UIAHUPYIOIIUMHA TIPOJOJKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJOTOBBIE U LU(POBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TEJO, UJealIbHAas KUJKOCTh, HWJCAJbHBIA Ta3, TOYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIM KOMIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaIbHON TOYKU OT BPEMEHH U UX TpapuKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKUE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaeinbHOro nepexoia i N3MEPEHNe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopocTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HEepaBHOMEPHOTO JIBUKEHHS C LEJIbIO ONPEIENICHNUsT MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella IO OKPYXKHOCTHM C IMOCTOSHHOM MO MOMYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJHOIO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHs CKOJIBKEHUS W CHJIa TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: IOAIIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

HN3mepenune macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOIIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CUCTEMBI TEJl, CBS3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEpAOMY Telly. LleHTp TsxecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca marepuanbHOW TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM I0JIE€ OAHOPOJHOIO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLUHAIBHOW SHEpPruil MpH
JEUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOHOM MaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHnne nMIrysbca Tella o TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanye COXpaHEHHS UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBIWKEHUS M B3aUMOJEWCTBHS 4YacTHI] BelecTBa. MoOJenu CTpOEHus TIa3oB,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temnepatyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOTyYeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyenue H30TEpMUYECKOro mpouecca (PEeKOMEHJOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE N BHYTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTrur OJHOATOMHOTO HUJI€aJIbHOTO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKOH TepMOAMHAMHKU. BHyTpeHHsAst »sHeprus. KomnmuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumer gevctBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CIbHBIA M KapOIOpaTOpHBIA JBUTATENId, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

N3meHenue TeMiiepaTypsl Mpy ainadaTHueCKoOM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoswvie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO pacCIIUpPEHuUst T (Ha KAaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBEpXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisid.  IIpoOueiid  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMan 3neKTpocTaTUYECKOro NoJist. CBA3b HANPSKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro 1Mo o0bémy miapa. [losie paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. JlusnexTpuyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSTHHON M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psiKa KOHJIEHCATOpa YepE3 PEUCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynIeCTBOBAaHUS MOCTOSIHHOIO 3JIEKTPUYECKOro Toka. McTouHuKM
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJTHOPOJHOrO IPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO0 CEYEHHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIeEpPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHHKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpsHOro COMPOTUBIICHUS TPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
PU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAA
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSTENBHOTO paspana. Monnus. [lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJTIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHUA: SBICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusnmyeckas BEIWUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMIl MarHUTHOM MHAYKIUH TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTH B ILENH MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepron u uactora kosnebanuid. llepumom Manmbix CBOOOJHBIX KoJieOAHMIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XCHHUE, MpeIoMJIEHUEe, MUHTepPepeHLus u
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIxana 3JIEeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEYHBIX U MPOA0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiIHOro BHyTPEHHETro oTpaxkeHus. Mojieias CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3bI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIMIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 3J1eKTpOHOB Ha KpUCTaJIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne ¢hoTope3nucropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuxKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbII QOH U3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl peructTpaiuy U UCCIEAOBAHUS SJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO QPu3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMUU. [IpuKiianHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHHUeE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm u acTpoHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIMH
(duznyecKoil TeopuH, posib GU3NYECKON TEOPUHU B (POPMUPOBAHUU NIPEICTABICHUM
0 (pu3muecKol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

Me:xnpeaMeTHble CBSI3H.

NUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumnoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOAE, KoseOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CIIyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCUHCKOrO OOLIECTBa, PACHIMPEHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEICHNUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOLIEHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyymiel npodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€amMOOOpa3oBaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue ONbITa JNESITEIBHOCTH IKOJOTUYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN QUBUKH,

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIbHBIC TOAXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEpIpeTalnrio MHGOpMaluu pa3iInuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAIBbHYIO (POPMY MPEACTABICHUS U BU3YAIU3AIHH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, ApTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIMXcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  MOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (DM3HKU B COBPEMEHHON Hay4HOU KapTHHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOjened (u3andeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIHU Ia3a, >KUJIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB WU
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpa3oBaHus ['anmunes Ui CKOPOCTH M TEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBecHUs TBEPAOrO Tela), HpPU OTOM HCIOIb30BaTh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEpAaTyphl BEIIECTBA CO CpEOHEH KHHETUYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH JIxoyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPrus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod naedpopmanuu NOpPYKUHBI, KOJUMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsHDKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTO IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4yacTKa LENU C IOCIEHOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nu(dy3us, ucrmapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IMPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
UCCIIEOBATENIbCKOM M IPOEKTHOW [JEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMylro  HMHQOpMAIMI0O W  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-HCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PELICHUE pacCCMaTPUBAEMON MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM pa3BUTHUH, 3HAUCHHUE OIMUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKkoil KapTHUHEe MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHusl, MAaTEMaTUUEeCKUN MasSTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIU CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHTEILHOCTH DUHIITCHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOT'O YKCEN WM IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tell, DBOIIONNH 3BE3 1 BeeneHHoM;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI MO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TNIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuUiia 0E30MacHOro TPYy/la MpHU MPOBEACHUN UCCIICIOBAHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUHA U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPUTENBHBIX MPHUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPOWU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJOTMHA Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHMKA HH(POPMALINH;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAHUPOBATH Pa0OTy IPYMIbI, PALMOHAIBHO PACIPEAENIATh E€ATEIbHOCTh
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/] ITIO3HAHUSI IIPUPO1bI
. bubnuorexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 1 0 httos://m.edsoo.ru/fL6b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 0 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 0 0 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 0 https://m.edsoo.ru/FL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 0 https://m.edsoo.ru/FL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 0 https://m.edsoo.ru/FL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK



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

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmexrpirieckoe moe 24 ! 0 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 0 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 0 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. DUBHUYECKUHN MPAKTUKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 0 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
PesepBHOe Bpemst 10 1 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 1 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 0 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 0 0 https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.2 DJIeKTpPOMarHUTHBIC KOJIeOaHUs 15 0 0 httos://m.edsoo.ru/39859ef1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 0 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 0 https://m.edso00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 0 https://m.edso00.ru/39859ef1
Htoro mo pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
4.1 KopryckynsipHO-BOTHOBOHU Ayain3m 15 0 httos://m.edsoo.ru/39859ef1
bubmuoreka [JOK
42 br3iia aona > 0 https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 0 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859¢f1
Htoro no paznemny 25
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 0 https://m.edsoo.ru/39859ef1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 0 bubnuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.eds00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O MPUPOJIe 1 bubmmorexa LIOK
yia e pupon https://m.edsoo.ru/1beef346
5 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHsl B IPOIECCe MMO3HAHUS
3 npupoabl. HaOnronenue u 3KCriepuMesT B 1 Bubmiorexa OK
PHPOIRL P https://m.edso0.ru/34c49931
busuke
CrniocoObl n3MepeHus (PU3NIECKUX BETUYMH.
4 AOGCOTIOTHAS M OTHOCUTENbHAS TOTPEITHOCTH 1 brbmmorexa LIOK
p https://m.edsoo.ru/ca2def03
u3MepeHus: GU3NIECKUX BETUYHH.
bubmmoteka IIOK
5 BxoaHoit KOHTpOJIb 1 1
g p https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Pois u mecto
5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON 1 bubmmnoreka HOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JEeSTeNbHOCTH JIFOJIeH
Mexanndeckoe nBmkeHne. CucreMa oTcyera.
but6mmorekxa [IOK
7 OTHOCHTENHFHOCTh MEXaHNYECKOTO IBMKEHMS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH
8 Pannyc-BekTop MaTepralbHON TOYKH, €TO 1 bubnmnorexa [JOK

MIPOEKINN Ha OCU KoopauHaT. TpaekTopus.

https://m.edso0.ru/30a108a5
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[Tepememenue. Ckopocts. VX npoexiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

9 I'padmueckoe onucanne paBHOMEPHOTO bubmmorexa [JOK
P ) P P https://m.eds00.ru/89ba7190
MPSIMOJIMHENHOTO IBUKCHUS
10 CiioxeHne nepeMeneHnil 1 CKOPOCTEN. bubmuorexa [JOK
Pemrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHoOe nBHKeHHE. MTHOBEHHAS
11 cKopocTh. Yckopenue. [Ipsamonuneitnoe bubmmorexa [JOK
p ' p P https://m.edsoo.ru/a99549a7
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanue MPsIMOIMHEHHOTO Bbu6mmoteka [JOK
JIBU>)KEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOopaHoe majienre. Y CKopeHrue CBOOOTHOTO
13 rmaJicHus. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH bubmmorexa [TOK
A ' pA > CXOP ’ https://m.edso0.ru/f738109c
YCKOPEHUS OT BPEMEHH M MX IpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubmmoteka IIOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe aBuxkenue. J[BM>keHUE Mo
15 OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb. bubmmnoreka HOK
[Iepuon u yacrora. LleHTpoCcTpeMUTENBHOE U https://m.edso0.ru/33196fbe
MOJTHOE YCKOPEHHUE
but6mmorekxa [IOK
16 KontponbHas padota no teme "Knnemaruka"
p p https://m.edso0.ru/1242f32e
[IepBe1it 3akoH HproToHa. MTHEpIManbHbIE
17 cucteMbl oTcuéTa. [[pUHIIMT OTHOCUTENBHOCTH Bubmmorexa [IOK
P . https://m.edsoo.ru/5a9¢e4a64
lNanunes. HennepuuanabHble CUCTEMBI OTCUETA
18 Cuna. PaBHOnelicTByIOmAas cuiia. Bropoi bubnmnorexa [JOK

3akoH HeroroHa. Macca

https://m.edsoo.ru/141d3837
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bubnunoreka LIOK

19 B i .T i H
3aumozeiicTeue Ten. Tperuit 3akon HeroroHa https://m.edsoo.ru/57dba505
20 [Ipunnun cynepno3unuu cuil. Pemenue 3anau bubmmoreka [JOK
Ha MpUMEHEHHE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 ODKBUBAJIEHTHOCTEH I'PABUTAIIMOHHON U buGnuorexa [IOK
. P https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
99 Cuna TsKeCTH B yCKOpeHHe CBOOOIHOTO bubnnoreka [JOK
naJicHus https://m.edso0.ru/22757f26
JIBukeHne HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmmorexa [JOK
Y yt P https://m.edsoo.ru/11abfa0a
KocMHu4eckasi ckopocTb. 3akoHbl Keriepa
bubnunoreka LIOK
24 . I'yka. B
Cuna ynpyrocth. akon I'yka. Bec rena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bubmuoreka [IOK
25 JIBH>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM CHUJIbL https://m.edso0.ru/1fa86499
COIIPOTHBIIEHUS CPE/IBI https://m.eds00.ru/2cb29676
26 Jasnenue. ['uapocraTnyeckoe 1aBiICHUE. bubmmoteka IIOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubmmoteka IIOK
AbcomoTHo TBepaoe Teno. [loctynatenbHoe u
21 BpaliaTeIbHOE TBUKEHUE TBEPJIOTO Telia bubmorexa LOK
paitl A P https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH BPAIllCHUS. bubnuoteka [JOK
[Ineqo cumnsl https://m.edso00.ru/653d3459
CnoxxeHue cull, IPUIOKEHHBIX K TBEPJIOM
29 temy. LleHT T;{)Kepcn/l Telna yCJ‘IOBI/IﬂpH ’ bubmorexa HOK
4 P i https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Teja. Buasl paBHOBECHs
30 Pemenne 3agau bubnunorexa LIOK
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KonrponsHas padora no reme "InHamuka.

https://m.edsoo.ru/dclcaacO
bubnunoreka LIOK

31
Craruka TBepaoro tena' https://m.edso00.ru/9f5a574c
NMnynbsc MmaTepyualbHOW TOUYKHU, CUCTEMBI
32 MaTepualbHBIX TOYeK. LIeHTp Macc cucTteMbl bubnuoreka [JOK
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHUH https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
NMmynbe cUITbl M U3MEHEHHE UMITYJIbCa Tena.
33 3aKoH COXpaHeHUs UMITYJIbca. PeakTHBHOE bubmorexa LOK
p y ' https://m.edso0o.ru/13f0a221
IBIDKEHUE
MoMeHT uMITyJbca MaTepUaIbHON TOYKH.
34 IIpencraBienue o cOXpaHEHUH MOMEHTA bubnnorexa [JOK
p p https://m.edsoo.ru/d6532eb9
UMITYJIECA B IICHTPATBHBIX TTOJISIX
bubnuoreka [{OK
35 Pemenne 3amau
A https://m.edsoo0.ru/f7706d63
PaboTa criiel Ha MaJIOM M Ha KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHue bubnmorexa [JOK
P P p https://m.eds00.ru/913974c7
paboThI cuiIbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KUHETUYECKOM YHEPTUU bubmorexa [OK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
IToTeHnManbHBIE M HEMOTEHIMAILHBIE CHIIEL.
38 ITorennmanbHas sHeprud. Bropas bubnmorexa LOK
PTHAL. p https://m.edsoo.ru/554bafcc
KOCMHUYeCKasi CKOPOCTh
Tpetps kocMuueckasi ckopocTb. CBsi3b pabOTHI
39 HEMOTEHIMAIbHBIX CHJI C N3MEHEHUEM bu6nunorexa LIOK

MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH
COXpPaHEHUs MEXaHUUYECKOI 3HepTrun

https://m.edsoo.ru/f57b4e01
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Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepryium s uieaabHOM bubmorexa HOK
P PHYIII AT HA https://m.eds00.ru/f3043b6
KUJIKOCTH
41 Konrtponsnas padora o reme "3akoHbI bubnuoreka [JOK
COXPAaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazButue npeacTaBieHuit 0 MPUPOIE TEIIOTHI.
42 Ocnonble nosoxkennss MKT. J[Iuddys3us bubmorexa LOK
' y3HoL https://m.edsoo.ru/b0a4445f
BbpoyHOBCKOE nBUXKEHUE
CtpoeHue ra3000pa3HbIX, JKUIKUX U TBEPJIBIX
43 Te;) Xapakrte BE)KGHI/I}I u B?I.[aI/IMo eﬁCijnﬂ bubmorexa HOK
- 9P pA s https://m.edso00.ru/c44d02e2
YaCTHUII BEIICCTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubmmoreka [JOK
KomnuectBo BemectBa. [locTosinnas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. TemioBoe paBHoBecue. lIkana bubnuoreka [IOK
Henscus https://m.edso0.ru/0070d493
bu6nunorexa LIOK
4 P
6 CHieHAe sajad https://m.edsoo.ru/1531aba5
bu6nmorexa LIOK
47 4 iras. I’
AACIDHBIH 143, £ a30BRIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneena-Kiamnelipona. bubnnorexa [JOK
Pemnrenue 3anau https://m.edsoo.ru/8d12c328
bubnunorexa LIOK
49 A .
OconroTHas Temreparypa. 3akoH /lanpToHa https://m.edsoo.ru/14e02d1f
50 N3omporneccsl B uAcaIbHOM rase ¢ bubmuoreka [IOK
MOCTOSIHHBIM KOJIMYECTBOM BeEIlIECTBA https://m.eds00.ru/68878d51
51 I'padnueckoe mpencraBiaeHe U30MPOLIECCOB: bubmuoreka [JOK
M30TepMa, U30X0pa, n306apa https://m.edso0.ru/1344327b
52 OcnoBHoe ypaBuenne MKT bubnuoteka [JOK
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https://m.edsoo.ru/c8094721
bubnunorexa LIOK

53 Pemenue 3amau
A https://m.edso0.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEeIHEN

54 pMOA . . pea https://m.edsoo.ru/c38af875
KHUHETUYECKOM SHEPrueil mocTynaTeabHOro
TEIJIOBOTO JABMXKEHHUS €€ 4aCTHUIl

55 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUH 10 bubnuorexa [IOK
teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8

bubnunoreka LIOK

56 KonTponbras padora mo teme "OcroBel MKT"

p p https://m.edsoo.ru/13adad59
TepmoauHamMuueckas cuctema. 3ajgaHue
BHEIIHUX ycsioBui uist T/ cucreMsl.

57 BHemrnue v BHyTpeHHUE TapaMeTpBhI. bubmmoreka [JOK
ITapamerpsl T/l cucTemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAUYEHMsI BEIMYMH, ONUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauano TepMoOAMHAMUKH.

58 CamonpounsBosbHas penakcanusa T/] cuctemsl brbmmorexa LIOK

p p https://m.edsoo.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO

59 Mopaenb ueanbHOTO Ta3a B TEPMOIUHAMUKE. bu6nmorexa LIOK
VYcinoBus TPUMEHUMOCTH 3TON MOAEIH https://m.edso00.ru/29355001

60 VYpaBuenue MenneneeBa-Kianeiipona u bubnmnoreka [JOK
BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpeHHEN SHEPTrUn

61 OJIHOATOMHOT'0 UEAJIBHOIO rasa. bubmuoreka [JOK

KBa3ucrarnueckue u HeCTaTUISCKUE
IIPpOLECChI

https://m.edsoo.ru/acbcacls
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OnemeHTapHas paboTa B TEepMOJUHAMUKE.

62 Breruucnenue paboTs 1o rpaduky mporecca Ha bubmmorexa [JOK
P PatHicy ipott https://m.eds00.ru/741d5738
pV-nuarpamme
Temmonepenaya kak crocod H3MEHEHUS
63 BHyTpeHHel 3Hepruu TJI cucremsl 6e3 bubmmorexa [JOK
yIP P https://m.eds00.ru/3d734561
COBEpIICHHS PabOTHI
64 KoHnBek1usi, TerionpoBOAHOCTh, H3Iy4YCHUE bubmmorexa [JOK
HIL poBoa > I https://m.edsoo.ru/157b54cd
KommuectBo Tennorsl. TermmoéMKoCTh Tena.
65 VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH bubnnoreka [JOK
BEIIECTBA. Y IeJbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOTUTABA
Pacuér konuyecTBa TEMIOTHI IPU bubnnorexa [JOK
66
TemIoneperayde https://m.edsoo.ru/1db5ad4e
67 [Tonstue 06 aqnabarnom mpoiuecce. [lepBorit bubmuoreka [IOK
3aKOH TEPMOJUHAMUKHU https://m.edsoo.ru/d8098824
68 KonuuecTBo TemoTH 1 paboTa Kak Mephl bubmuoreka [IOK
W3MEHEHUs BHyTpeHHe# sHeprun TJI cucrtemsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAUHAMUKH IS
69 aBPIIDOBeCHI)IX u Hpe aSHOBeCHI)IXHH OIIECCOB brbmmorexa [JOK
P P pott ’ https://m.edsoo.ru/c6f4f464
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB
bu6nunorexa LIOK
7 IT i . KII
0 PUHITUIIBI JCHCTBHSI TETJIOBBIX MAITHH b https://m.edsoo.ru/2e945513
bubnunorexa LIOK
71 M KTII. K
axcmmaitbroe satetie K. Lk Kapro https://m.edsoo.ru/fe3857b9
but6mmorexa [IOK
72 P
CHiCHHe sajat https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHUE aCTIEKTHI UCTIOJIb30BaHUS bubnuotexa [JOK
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TEILIOBBIX JABHrarencil. TermioBoe 3arps3HeHne
OKpY’Karolllel Cpeibl

https://m.edsoo.ru/9867aaa7

74 Pemenune 3amaq bubmmorexa [JOK
A https://m.eds00.ru/c8c70432
75 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamHb" https://m.edsoo.ru/28d62b3f
76 KontposbHas paboTta mo teme bubnmnoreka HOK
"Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/1b6e26c5
[Tapoo6pa3oBanue u koHaeHcalus. Mcnapenue
77 u KI:/IHeHII)/Ie VaenpHas TemioTa ’ bubmorexa HOK
e https://m.eds00.ru/6f8e6777
mapooOpa3oBaHus
HacwImenHbie ¥ HEHACHIIICHHBIC MTAPHI.
KauecTBeHHas1 3aBUCUMOCTh TUIOTHOCTH H
JIABJICHUS HACBIIICHHOTO I1apa OT
78 TeMIIEpPaTyphl, UX He3aBI/ICI/If/IOCTL oT 00BéMa bubmorexa OK
patype!, https://m.eds00.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPaTyphl KUTIEHUS OT JAaBIICHUS B
JKUJIKOCTH
79 BrnaxxHocTs Bo3yxa. AGCONIOTHAS U bubmmnoreka HOK
OTHOCHUTEIbHAS BJIaXKHOCTh https://m.edsoo.ru/30ebbb79
bubmmoteka IIOK
80 Pemenne 3agau
% https://m.edso0.ru/18e95ff3
81 Tsépnoe teno. Kpucramnnueckue u amopgpHbie bu6muoreka [JOK
Tesla. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB https://m.edso0.ru/20a88a03
82 [TnaBnenue u kpucraum3anus. Y aenpHas bubnunorexa LIOK
TertoTa miaBnenus. Cyomumanus https://m.edsoo.ru/6ee91e9f
83 Hedopmaruu TBEpOTO Tena. PacTskenue u bubnuoteka [JOK

cxarue. Casur. Moayne FOnra. [Ipegen

https://m.edsoo.ru/dalaabl10
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yrnpyrux aedopmaruii

TemnoBoe paciiupeHne KUAKOCTEeNH U TBEPIBIX

84 TeJl. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHUHA bubnnorexa LHOK
' p https://m.edsoo.ru/7ba5edf2
YaCTHI[ BEIECTBA
85 [Ipeobpa3zoBanue sHEPrun B PazoBbIX bubmmoreka [JOK
nepexonax https://m.edso00.ru/97a0672f
bubnunoreka LIOK
86 o
YPaBHEHHC TEILIOBOTO Oananca https://m.edsoo.ru/ab1521fb
bubnuoreka [{OK
87 P
CHICHHE salad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsDKeHUe. KanmuispHbie
88 siBJICHUS. J|aBieHue 1Mo HCKPUBJICHHOM bubmorexa HOK
' ALHCKD https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuaKocTu. Dopmyra Jlamaca
O0001IeHrEe U CUCTEMATH3AIM 3HAHUHN 110
89 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubmiorexa HIOK
P p B ' https://m.eds00.ru/0b52575¢
da30BbIC IEPEXOIBI
90 Kontponbnas pabota o teme "Arperatabie bubnnorexa [JOK
coctosinus BeniecTBa. ®a3oBbie mepexoan” https://m.edsoo.ru/7dc2a739
DnexTpu3aius Tel U €€ IposSBICHHUS.
Dnektpuyeckuii 3apsia. [[Ba Buna bubnnorexa [JOK
91
JNEKTPUUECKUX 3apsaaoB. [IpoBogHuKH, https://m.edsoo.ru/1aff445f
JTUDJIEKTPUKN U TIOTYITPOBOTHHKH
92 DneMeHTapHBIN ANEKTPUIECKU 3apsii. 3aKOH bubnunorexa LIOK
COXPaHEHUs DIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/f49afd24
03 B3aunmoneiictere 3apsanoB. ToueuHbie 3apsibl. but6mmoreka [IOK
3akon Kynona https://m.eds00.ru/445b7746
94 Pemenue 3amay bubmorexa LIOK

https://m.edsoo.ru/6b87ec5a
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Dnekrpuueckoe nose. Ero neiictBue Ha

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

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[Tpo6usrii 3apsia. JluauM HAIPsSHKEHHOCTH bubnuoreka [JOK
96
3AEKTPUYECKOT0 1oJist. OTHOPOIHOE https://m.edso00.ru/3dac6957
AJIEKTPHUYECKOE TI0JIE
97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO bubnnoreka [JOK
1oJist. Pa3HOCTE NOTEHIIMAIIOB U HAIIPSIKEHUE https://m.eds00.ru/80021447
[ToTenuuanpHas >HEeprus 3apsaa B
98 ANEKT L(I)CTaTI/I‘ICCKOI\fI) nosne II)IOHTGH uan bubmorexa LIOK
P ' B https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
99 CBs13b HANPSHKEHHOCTH TIOJIA U PA3HOCTH bubmmoreka [JOK
MOTEHIIMAIOB JJIsI JIEKTPOCTATUYECKOTO TOJISI https://m.edsoo.ru/df7a6838
[IpuHIMI cynepno3uuy dJIEKTPUUECKUX bubmuoreka [IOK
100 .
rosieu https://m.edsoo.ru/Ocfe4a6e
bu6nmorexa LIOK
101 P
cHicHHe salat https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubnnorexa [JOK
3apsoKeHHOU cephl https://m.edsoo.ru/b297b5c3
[Tonie paBHOMEPHO 3apsHKEHHOTO IO 00BEM
103 mapa Ii’[one aI;HOMepHo 3apsKEHHOU ’ brbmmorexa [IOK
pa- P p p https://m.edsoo.ru/f7a665ee
0ECKOHEUHOM! TIOCKOCTH
104 [IpoBOHMKY B 3EKTPOCTATHYECKOM IIOJIE. bu6muoreka [JOK
VYcioBre paBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B bubmuorexa [IOK
105
3IIEKTPOCTATHYECKOM I10JIE https://m.edso0.ru/060ebab5
106 Kongencarop. O1neKTpoEMKOCTh bubmuotexa [IOK
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KOHACHCATOopAa. 3JICKTpOéMKOCTB IIJIOCKOI'O

https://m.edso0.ru/845b4f73

KOHJIEHCaTopa
107 [TapannenpHOE COeMHEHNE KOHICHCATOPOB bubmorexa HOK
pajted A A P https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAUHEHUE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 5 x N bu6nmoreka [IOK
HEPTHA SAPFDICHHOTO KOHACHCATOPA https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrokeHue 3apsiKEHHOM YacTHUIIbI B bubmuoreka [{OK
OJIHOPOJTHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
113 O06o001IeHre U cucTeMaTU3amys 3HaHUH 110 bubnuoreka [{OK
Teme "DnekTpuueckoe mose"” https://m.edso0.ru/5752603f
114 KonrtponbHas pabota no reme bubmmnoreka HOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cwuna toka. [TocTossHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHUS TTOCTOSIHHOTO DJIEKTPHUUSCKOTO bubmorexa [IOK
ym P https://m.eds00.ru/233311b5
TOKa
but6mmorexa [IOK
.H
116 Hcrounukn Toka. Hanpsoxenue u 3/1C https://m.eds00.ru/0839a115
3akon OMa 1St yJacTKa [enH. DIEKTPHIECKOe bubnunorexa LIOK
117
CONPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBHCUMOCTD CONPOTHUBIICHUS OJHOPOIHOTO
P AHOPOA bubmuoreka [{OK
118 MPOBOJIHUKA OT €ro JIMHBI U MJI0IIAIN

MOMEPECUYHOTO CCUCHUSA

https://m.edsoo.ru/95fcdf51
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119 VY nenbHOE COMPOTUBIICHHUE BEIIECTBA. bubmmoreka [JOK
Pemrenue 3amau https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapAJIEIbHOE, bub6nmoreka [IOK
CMELIaHHOE COEMHEHUE ITPOBOIHUKOB https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LIETICH. bubmmoreka [JOK
[TpaBuna Kupxroda https://m.edso00.ru/1794cf37
bubnunoreka LIOK
122 Pemenme sana- https://m.edso0.ru/3881b469
123 PaGora snekrpuyeckoro Toka. 3akoH Jxoys bubmmoreka [JOK
—Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnunoreka LIOK
124 P
CHICHHE sazad https://m.eds00.ru/6761bf0f
125 MOoUIHOCTD JEKTPUYECKOTO ToKa. TerioBas bubnunoreka LIOK
MOIIHOCTb, BBIJIEIIIEMAsi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bu6nmorexa LIOK
12 P
6 CHicHue sajad https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubnnoreka [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 71 OJIHO# (3aMKHYTO) bubnuoreka [{OK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubmmoteka IIOK
129 P
CHICHHE salad https://m.edso0.ru/3580b679
bubnunorexa LIOK
130 M
OHIHOCTD HCTORHIIKE TOKA https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 K
3 OPOTKOE 3aMblikaitue https://m.edso0.ru/546f5632
132 Konnencarop B ienu mocTOSSHHOTO TOKa bubmorexa [JOK

https://m.edso00.ru/35368f3e
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bubnunoreka LIOK

133 Pemenne sanas https://m.edsoo.ru/4410cef0
Pemenue 3agau no reme "IlocTostHHBIN bubnnorexa [{OK
134 .
AJIEKTPUYECKUMA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agau o teme "llocTossHHBIN bubmuorexa [IOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O00011IeHIE U CUCTEMATU3AIUs 3HAHUN 110 bubnunoreka LIOK
137 . N
teme "[loCTOsTHHBIN AJIEeKTpUYECKUMA TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas padora no teme "llocTostHHBIN bubnuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edso00.ru/1885ddf1
DneKTpuyecKasi MPOBOAUMOCTh Pa3IMUHbIX
139 BE ecIT)B DJIeKT I/II)‘IGCIfI/Iﬁ TOK BpMeTaJ'IJ'IaX bubmorexa HOK
HHECTE: P ' https://m.edsoo.ru/da794295
CBepXIpoOBOIUMOCTH
DIEeKTPUYECKUH TOK B pacTBOpaxX M pacruiaBax
140 BJIEKT pOJ'II/ITOB 3aKOHI:f ®da apeﬂ ni bubmorexa LOK
P ’ pases A https://m.eds00.ru/4b423491
ANEKTPOIIN3a
bubmmoteka IIOK
141 i Nl
DEKTPHICCKHH TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNeKTpUYECKHU TOK B BaKkyyMe. BakyymHble bubmmnoreka HOK
puOOpbI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B MOJYIPOBOJHUKAX bubmorexa [TOK
P YHpOBOA https://m.edso0.ru/ab61c660
but6mmorekxa [IOK
144 IT
OJTyTIPOBOTHUKOBBIE TPUOOPHI https://m.eds00.ru/83622200
145 Ouznyeckuil nmpakTukym 1o teme "M3mepenue bu6muoreka [IOK

CHJIbI TOKA U HAIIPS?KCHUSA B LICIIU

https://m.edsoo.ru/5643ea56
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146

MOCTOSIHHOTO TOKA MPHU MOMOIIH aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ 1M (POBOIL TabopaTopueit mo
¢dbusuke. [Ipumepsl u3mepeHus: GU3NIECKUX
BEJIMYMH MIPU MOMOIIY KOMITbIOTEPHBIX
TaTYUKOB"

®u3nyecKuil mpakTUKyM 1o teme "N3yueHue
HEPABHOMEPHOT'O JBUKECHHUSI C LENIbI0
ONpe/ieICHUsI MTHOBEHHOUM CKopocTH"

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

147

148

dusnyeckuil npaktukym 1o teme "M3mepenune
YCKOPEHUS TP MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU IO HAKJIOHHOMN
mwirockoctu" nwin "UcciaenoBanne 3aBUCUMOCTH
MyTU OT BPEMEHU MPU PABHOYCKOPEHHOM
IBIKeHUN"

®duznyeckuil npaktukym 1o teme "M3mepenue
YCKOpPEHUSI CBOOOIHOTO Ma/ieHus" Uiu
"N3ydeHune IBUKEHUS Teja, OpOILIEHHOTO
TOPU30HTAIBHO"

bubnunoreka LIOK
https://m.edso0.ru/6960b6ef

bubmmoteka IIOK
https://m.edsoo.ru/d1ea2402

149

duznyeckuil npakTukyMm no teme "M3ydyenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
10 MOAYJI0 cKopocThro" nin "HccnenoBanue
3aBHCUMOCTH N€pHOia 00paIeHUs
KOHHUYECKOT0 MasATHUKA OT €ro apaMmeTpoB”

bubmmoteka IIOK
https://m.edsoo.ru/bcf53514

150

®u3nyueckuil NpakTUKyM 1o teme "M3mepenue
PaBHOJICMCTBYIOIICH CUIIbI IPH IBUKECHUH
Opycka 1Mo HaKJIOHHOM MIIOCKOCTH" WU
"[IpoBepka runoTe3bl O HE3ABUCUMOCTH
BpPEMEHH JIBIDKEHUS OpycKa 1Mo HAKJIOHHOM

but6mmorexa [IOK
https://m.edsoo.ru/0b34db84
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IJIOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €T0
Macchul"

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B MPYKUHE U PE3HHOBOM
obpasiie, ot ux aeopmarmu” win "M3yuenue
JBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MEePEeKUHYTOM uepe3 NErkuit 6110K"

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

152

153

154

dusnyeckuil npaktukym 1o teme "M3mepenune
Kod(QpHUIHEHTa TPEHUS 110 BEIMIUHE YTIIOBOTO
kodpunmenta 3apucumoctu Frp(N)" nmm
"HccnenoBanue JBUXKEHUS OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C MIEPEMEHHBIM
koahdunmentom Tpenus" wiu "M3yueHue
JIBMDKEHUS IPpy3a Ha Baly C TpeHHueM"

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBanue ycioBUNH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS"
nnu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenune
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
TIJI0IA b OTIOPHI"

dusndeckuil npakTukym 1o teme "M3mepenue
HMITyJIbCA TeJIa IO TOPMO3HOMY MyTH" WU
"N3mepeHue CUIIbl TATH, CKOPOCTH MOJIENH
AJIEKTPOMOOHIISI ¥ MOIITHOCTH CHJIBI TATH' UITH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C
uMnysbcoM cuibl" unm "MccnenoBanne
COXpaHEHUs UMITYJIbCa IIPH YIPYTOM

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

bu6nmorexa LIOK
https://m.edsoo.ru/4a04f4f7

bubnunorexa LIOK
https://m.edsoo.ru/856fh28e
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B3auMozeiicTBun" wiu "M3mepenne
KMHETUYECKOM SHEPTUH Teja 0 TOPMO3HOMY

yTH

155

duznyeckuil npakTukyMm no teme "M3ydenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEHI0BAHO
MCIOJIb30BaHKe UG POBOH J1abopaTopun)" win
"M3y4yeHre u30XopHOro npoiiecca" uin
"N3y4yenne n3obapHoro npoiecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

156

157

dusnyeckuil npaktukym 1o teme "M3mepenune
yaenbHOU TeroémMkocTu unu "VccienoBanue
Ipolecca OCThIBaHUS BellecTBa" UIIH
"UccnenoBanue aguadaTHOTo mporecca uin
"N3yueHne B3aMMOCBS3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEpPaTypbl KUMIEHUS KUJIKOCTE"

dusnyeckuil npakTukyM no teme "M3ydenue
3aKOHOMEPHOCTEN UCIIapEeHUs] JKUAKOCTEN"
nin "M3MepeHne yaeabHOU TEIOoThI
I1aByieHus apaa" win "M3yuenue cBONCTB
HachlleHHBIX napoB" win "U3mepenue
a0COIIOTHOM BJIaKHOCTH BO3JlyXa M OLIEHKA
Macchl IapoB B moMenieHnn". Mizmepenne
Kod(ppurmenTa mOBEpXHOCTHOTO HATSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

bubnmorexa LIOK
https://m.edsoo.ru/6b1a23b5

158

Pu3NYECKU IPAKTUKYM 110 TEME
"HaGmtoenne mpeBpalieHust SHEPTun
3apsOKEHHOTO KOHJIEHCATOPa B SHEPTHIO
n3ydeHus ceeroanoaa’ wim "M3ydenune
MpPOTEKaHUA TOKa B LIEMH, COAEpKaIIEH

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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KoHsieHcarop" win "Pacnpenenenue pasHocTH
MTOTEHITMAJIOB (HAMPSDKEHUS) TIPU
MOCJIEI0BATEIHLHOM COETUHEHUN
KOH/IEHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pesucropoB' win "M3Mepenue yneabHoro

bubnunoreka LIOK

159
CONPOTHUBIICHUS TPOBOJHUKOB" UIIH https://m.edso0.ru/2b179d98
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HAMPSDKEHUS U1 JIaMITbl HAaKaTUBaHUs"
@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anexrponusa" win "M3meperue
3apsijia OJHOBAJICHTHOIO HOHA" WK BuG 10K
HNOJINOTEKA
160 "UccnenoBanue 3aBUCUMOCTH COITPOTHBIICHHS https://m.edsoo.ru/64b66901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" MU T '
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
nuoma"
PesepBHelit ypok. O600111eHNE 1
161 CI/ICTI;)MaTI/IL’sZEI/ISI 3HAHUHU 110 TEME bubnmorexa [JOK
- ; https://m.edso00.ru/ed017d93
WHEMaTHKa
162 PesepBHblil ypok. O6006111eHNE U bubmmnoreka HOK
cucTteMaTusanus 3HaHui no teme "/[unamuka" https://m.edso0.ru/3149956b
PeseprubIil ypok. O60061eHIE 1
163 CI/ICTl:e)MaTI/ISE}IIIII)I/ISI 3HaHuii 1o teme "CraTuka bubmorexa LHIOK
https://m.edsoo.ru/0f9752ac
TBEpAOro Temna"
PesepBHelit ypok. O6001IeHNE U
P P . " bubnunorexa LIOK
164 cucTeMaTU3alys 3HaHUH 10 TeMe "3aKOHbI https:/m.edsoo.ru/6c0dfac
COXPaHEHHUS B MEXAHHUKE" T '
165 PezepBHblit ypok. O6o0111eHNE U bubmuotexa [IOK
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cucreMaTtu3aius 3HaHui mo teme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKON Teopun"

https://m.edsoo.ru/de148976

166

167

168

169

170

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"TepmoauHamuka. TenaoBsie MalIUHbI"

PesepBHbIil ypok. O60011IcHIE 1
CUCTeMaTu3alus 3HaHHUH [0 TeMe
"ArperaTtHble cocTosiHUS BelecTBa. dDa3oBbie
nepexonr"

PesepBHrlit ypok. O60011eHNE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"OnexkTpuueckoe nose. [locTosHHBII
ANEKTpUYECKUH TOK."

WToroBslii KOHTPOJIb

PesepBHelIit ypok. O600111eHNE 1
cucTeMaru3anus 3Hanui o reme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

10

16

bu6nmoreka [IOK
https://m.edsoo.ru/Obcc77cl

bub6nmoreka [IOK
https://m.edsoo.ru/59ca5c91

bubmuoreka [{OK
https://m.edsoo.ru/f2381c0c

bubnuoreka [{OK
https://m.edsoo.ru/3cae6dal

bu6nmorexa LIOK
https://m.edsoo.ru/cc7681d4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
BzaumoneiicTBre MOCTOSHHBIX MAarHUTOB U
1 MPOBOAHUKOB C TOKOM. MarHuTHOE I0JIe 1 bubmmorexa [JOK
pOBOA ' ' https://m.eds00.ru/487a8593
['mnore3a Amnepa
Bekrop marauTHoOM nHAYKIUA. [TpuHIMI
2 cyne 13031/1 1505 MaFHI/ITizI; noneﬁp JII:IHI/H/I 1 bubmorexa HOK
yrep VLI ' https://m.edsoo.ru/4clabcch
MarHUTHON UHAYKIIMHU
3 MaruuTtHoe 1nose nNpoBOJHUKA C TOKOM. OnbIT 1 Bbu6moreka [JOK
Opcrena https://m.edso0.ru/d35d5262
N bubmuoreka [IOK
4 C A 1
HI1a AAMIIEpa, €€ HANPABIICHHE H MOy https://m.edsoo.ru/26d9c5ba
bu6mmoteka IIOK
5 P 1
ClieHae sajad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DNeKTpOUu3MEepUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
7 HBI/I)KGHI/IIDe 3: SI)KeHHO; YaCTHUIIbI B ﬂy 1 brbmmorexa [JOK
p t https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JI€
bubnunorexa LIOK
8 P 1
clieHie sanat https://m.edso0.ru/504e98c7
bubnunorexa LIOK
9 Pa6 JI 1
aboTa CHITHL JIopeHtla https://m.edsoo.ru/d518be4b
10 Bxonnoii koHTpONB. Pemenne 3anau 1 1 bu6muoreka [JOK



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

https://m.edso00.ru/93617bd9

1 MarsuTtHoe 110J1¢ B BEIICCTBE. bubnunorexa LIOK
deppoMarHeTuky, napa- u AMaMarHeTUKu https://m.eds00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (hepPOMArHETUKOB. bubnmnoreka HOK
[Tpumenenue GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bubnuoreka [JOK
13 Pemenue 3agau no reme "MarautHoe mosne https://m.eds00.ru/5b55¢307
bubmuoreka [IOK
14 P "M "
elIeHre 33124 1o TeMe "MarHuTHoe 1moje https://m.edsoo.ru/41cAae8a
15 SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH. bubnnorexa [JOK
[ToTok BeKTOpa MArHUTHON MHIYKLIMHU https://m.edsoo.ru/b3efalcl
bubnuoreka [{OK
16 OAC manyKumy https://m.edso0.ru/48150bd8
17 3aKOH JIEKTPOMATHUTHON MHAYKIIMHU bubnnorexa [JOK
QDapanes https://m.edsoo.ru/a6dec188
bu6nmorexa LIOK
18 Buxpeoe anekrpudeckoe noine. Toku Pyko https://m.edsoo.ru/15abe140
bu6nmorexa LIOK
19 DAL MHAYKUHH B ABIDKYIHXCS NPOBOHMKAX https://m.edsoo.ru/0235cc02
bu6nmorexa LIOK
20 Pemerte sanax https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 Hpasio Jletua https://m.edsoo.ru/bbc22726
WnnykruBHocTs. KaTynika MHAYKTUBHOCTH B bubnuoreka [IOK
22
IENH IMMOCTOSIHHOT'O TOKa https://m.edso0.ru/621eae9d
SAsnenue camonnaykuuu. IC bubnunorexa LIOK
23
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOT'O TOJISI KaTYIIKU C TOKOM. bu6muoreka [IOK
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DNEeKTPOMArHuTHOE 10JIe

https://m.edsoo.ru/b3c0ad1l

25 Pemenue 3agau bubmorexa LOK
A https://m.eds00.ru/88f69d2b
26 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [IOK
Teme "DnekTpoaruHamMuka' https://m.edsoo.ru/76484025
97 KontposbHas pabota mo teme bubnmnoreka HOK
"OnexrpoaguHamMuka" https://m.edsoo.ru/8ae09b98
28 Konebarenpuas cucrema. CBOOO HEIC bubnunoreka LIOK
KoJiebaHus. ['apMoHnYecKre KojaeOaHus https://m.edsoo.ru/7c1db385
29 Kunemaruyeckoe v TMHAMUYECKOE ONIMCaHNE bubnuoreka [IOK
KOJIEOATENbHBIX IBKEHUI https://m.edsoo.ru/87ce9498
DHepreTU4ecKoe onrucanue. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX bubnuoreka [IOK
KOJIeOaHUH U3 UX PHEPTrEeTUYECKOTO U https://m.edsoo.ru/e3c99692
KHHEMAaTHYCCKOTO OIMMCAHUS
bubnunorexa LIOK
31 A i
MILTHTY 2 H $232 KoNeOaKHHA https://m.edsoo.ru/7a0c439a
[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTreMaTH4ecKoro MasTHuka. [lepro bubmorexa [JOK
. - Leprod https://m.edso0.ru/e0399319
CBOOOJTHBIX KOJIEOAHUHN TIPYKUHHOTO
MasTHHKA
33 3aryxaromue koneOanus. BeIHyKIeHHBIC bubnmnoreka [JOK
KoJjieOanus1. Pe3oHaHc https://m.edso0.ru/72e93d09
but6mmorekxa [IOK
34 A
BTOKOsICOaHIA https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubnnorexa [JOK

https://m.edsoo.ru/addeec71
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https://m.edso0.ru/756123c5

36 Ypok-koHpepeHnus "MexaHndeckue bubmmoreka [JOK
KOJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTax" https://m.edso0.ru/8ef587be
37 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [IOK
teMe "MexaHudeckue KoneOanus'" https://m.edsoo.ru/eb84182f
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnmnoreka HOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATYIbI
39 3a E)I 'Z KOHJICHCATOpa C aMILUIUAT 03;71 CHJIBI bubmmorexa [JOK
DA A P yA https://m.edso00.ru/093f9afl
TOKa B KOJIe0aTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B U1E€ATbHOM bubnuorexa [IOK
40
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue IeKTPOMarHuTHbIe KOJIeOaHusl.
41 BLIZX Z-II-IHBIG SHGII()T OMarHUTHBIC bubmorexa HOK
e P https://m.edsoo.ru/5e668619
KoJieOaHus
42 IIepemeHHBIH TOK. Pe3ucTop u KOHIEHCaTop B bubmmnoreka HOK
LIEH IEPEMEHHOI0 TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIEIN bubmmnoreka HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa ISl IeKTPUYECKOHN 1enu bubnnorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh IEPEMEHHOTO TOKA.
45 AMII'E'II/IT HOCpI/I elCTBYIOIIIEE 3HAUCHHE Bubmmorexa [IOK
a A yrom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH Bubmmorexa [IOK
p H https://m.edsoo.ru/087506df
47 Pemenue 3agau bubmmorexa [JOK

https://m.edso0.ru/al16836a4
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Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHUE ICKTPUISCKON bubmmorexa [JOK
https://m.edsoo.ru/f97418ae
SHEPrUn
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 aneKTpOBHepmH?Kyan;pa I/IIZHOJIb;[OBaHI/ISI bubmorexa LIOK
. https://m.edsoo.ru/a6f74d93
ANIEKTPOIHEPTHH B MOBCETHEBHOMN KU3HU
bubnmnoreka HOK
>0 Pemmrerme 38124 https://m.edsoc%.I ru/ee6677ed
Bu6moteka [JOK
>1 Pemerme 38724 https://m.edsoi_.[ ru/7cab59f8
59 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bubnuorexa [{OK
TeMme "DIeKTpOMarHuTHbIE KojebaHus" https://m.eds00.ru/401024a9
53 MexaHn4ecKkue BOJIHBI. XapaKTEPUCTUKHU bubnuoreka [{OK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH brbmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnmnorexa [JOK
> 3ByK. XapakTepHCTHKI 3ByKa https://m.edSO(])_.[ ru/138b6f09
56 Wudpa3syk u ynprpasByk. LllymoBoe bubmuoteka [IOK
3arpsI3HEHUE OKPYKAKOLLIEH CpeJIbl https://m.edsoo.ru/7380038f
bubnnorexa [JOK
> Pemerie sanas https://m.edsol_.[ ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJIHBL. M3nydenue bu6muoreka [JOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus IeKTPOMATrHUTHBIX BOJIH. CBOMCTBA bu6muoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [Ixana 371€eKTPOMAarHUTHBIX BOJIH. bubmuoteka [IOK

HpI/IMeHeHI/Ie OJICKTPOMArduTHBIX BOJIH B

https://m.edso0.ru/49belf9e
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TEXHHUKE U OBITY

HpI/IHI_[I/IHBI PaaroCBA3U U TCICBUACHUA.

bu6nmoreka IIOK

1 P .
6 AOJIORAtHA 3HeKTpOM?FHHTHoe https://m.edsoo.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl
62 KonTponbnas pabora no teme "KoneGanus u bubmmoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEHHOTO bubmmoreka [JOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha npMEHEHHUE 3aKOHA bubnnoreka [JOK
MIPSMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [liiockoe 3epkaiio. bubmmoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCUTEJbHBIN TTOKA3aTeNb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpaKEHHUE bubmorexa [IOK
vap p ' https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaXKEHUs
67 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubmuoreka [IOK
OTPAXKECHUS U MPETIOMIICHHUS CBETA https://m.edso0.ru/49d830a9
68 Xon nydyeil B npusme. Jlucnepcus cera. bubmuoteka [IOK
CrnoxHblii cocTaB Oenoro ceera. L{Bet https://m.edsoo.ru/d8elc3be
69 JInH3bl. POKYCHOE PACCTOSIHUE U ONTHYECKAS bu6muoreka [JOK
CHJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeH B JIMH3aX U UX bubnuotexa [JOK
cucTeMax. Y BEJIMYECHHE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubmuorexa [{OK
71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO

JINH3

https://m.edso0.ru/5a868f09
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bubnunorexa LIOK

72 ['11a3 xak onrTuyeckas cucrema https://m.edsoo.ru/ecd480a2
Pewenue 3anau. Ilpenensl npuMeHMMOCTH bubmmoreka [JOK
73 .
r€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS bubmorexa LIOK
p s P https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
7 Jlucnepens caera https://m.edsoo.ru/lel6ccée
bubnuoreka [IOK
76 Murepgepenua caeta https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIe HCTOUHUKU. Y CIIOBHS bubmmoreka [JOK
HaOII0/IeHUSI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bubnunoreka LIOK
8 Pemenme sana- https://m.edsoo.ru/3061de2b
bubmmoteka IIOK
7 lpumenenue uuTepdepertun https://m.eds00.ru/668edbc8
bubnmorexa LIOK
80 Jlupaxiuus ceera https://m.edso0.ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cioBue bubmuoteka [IOK
HaOII0/IeHNUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bubmmoteka IIOK
82 P
CHICHHC sa1at https://m.edsoo.ru/d58c411a
83 ITonepedHocTh ¢BETOBBIX BOJIH. [lonspusanus bu6muoreka [JOK
cBeTa https://m.edsoo.ru/e9890fe9
but6mmorekxa [IOK
84 P
CHICHHE 3alad https://m.eds00.ru/c56c8158
85 CBeToBBIE ABIIEHUS B IPUPOJIE bubmmoreka LIOK

https://m.edso0.ru/0b36363d
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86 O06o001IeHre U cucTeMaTU3alus 3HaHUH 110 bubmmoreka [JOK
teme "OnTtuka" https://m.edsoo.ru/8a14748b
bubnunoreka LIOK
87 K 0 O
OHTpOJIbHAs paboTa 1o TemMe «OnTuKa https://m.edsoo.ru/82315ddA
['paHUIBI MPUMEHHUMOCTH KJIACCUYIECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAUHAMUKH H bubmorexa HOK
) P https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cienuanbHOU TEOPUU bubnuoreka [IOK
OTHOCUTEIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpazoBanus Jlopenma. YcioBue
90 1 pI/I‘II/III-:HOCTI/I OTHO(I:)I/IT;ILHOCTL bubmorexa HOK
P ) https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BPEMEHHU U
COKpAIIIEHHUE JIJTUHBI
01 DHeprusi ¥ UMNYJIbC PEISATUBUCTCKOMN bubmuorexa [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MaccChl € YHEPTUEH U UMITYJIHCOM bubmuoreka [JOK
PENSATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEIIOBOE H3ITYUCHHE bubmmorexa [JOK
yi https://m.edso0.ru/f54035a5
bu6mmoteka IIOK
94 3 B
AKOH CMCTHEHHA BHa https://m.edso0.ru/1c5ff752
but6mmorekxa [IOK
95 r M. 11 . D
UII0TEe3a JaHKa 0 KBaHTaX. @OTOHBI https://m.edsoo.ru/a5ffa218
but6mmorekxa [IOK
96
DHEprHs 1 HMIIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnbiTol A. I'. Cronerosa. bu6muoreka [IOK

3akoHsl hoTordexTa

https://m.edsoo.ru/8c68e5h9



https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9

08 YpasHenue DitamTeitHa st poTodddexra. bubmmoreka [JOK
"Kpacnast rpanuna" ¢ororpdexra https://m.edsoo.ru/01ef4556
bubnunoreka LIOK
. IT. H.
99 Hasnenue cBeta. ONbITHI Jlebenena https://m.edsoo.ru/64bA966
. bubnnorexa [{OK
100 BonoBLIe CBOACTBA HACTHL https://m.edsoo.ru/f59cfcec
Bounsl ne bponnd. [Inuna BosiHbl ne bpois
101 u aSMGHI)I 56J1aCTHIJ[10KanH3a I/II/II[ ’ buomorexa LIOK
p P N H https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopmyckynsipHO-BOJTHOBOM Tyaliu3m bubmorexa LIOK
PIyCKyIAp a4 https://m.edsoo.ru/8ccab62a
bubnunoreka LIOK
103 Jludpakius 3JeKTPOHOB Ha KPUCTAIIax https://m.eds00.ru/30dbalse
Crienin(uka u3MepeHui B MUKPOMUDPE.
104 Cooin)bmeHm Hef)n e eHéHH(f)CTeP'Ip brbmmorexa LIOK
N pe https://m.eds00.ru/65783dec
I'eiizenOepra
bubmmoteka IIOK
105 Pemernme rpagueckix sanas https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
106 Peterie pacu€THEX 3a7a: https://m.edsoo.ru/ee9b3182
KonrtponbHas padora no remam: "OCHOBBI bubmmnoreka HOK
107 .
CTQO", "KopnyckyisipHO-BOJIHOBOM nyanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmnoreka [JOK
[Inanerapnas mozens atoma Pesepdopna https://m.edsoo.ru/312b750a
bubnunorexa LIOK
1 IT b
09 OCTYIIATRI bopa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHEM 3HEpruun bubnmnorexa [JOK

aToma BOJI0Opo/Ia

https://m.edsoo.ru/cf74bl1a
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111 CrioHTaHHOE U BBIHYKJEHHOE U3TyUEHHE Bu6muoteka [JOK
cBeTa https://m.edsoo.ru/f945d85c
bubnunoreka LIOK
112 Jlaze
P https://m.eds00.ru/2288a0c4
Hyxknonnas monens spa ['eiizenoepra-
113 I/I}B]aHeHKO 3apsin u MaIC)COBOC qncncr)) sapa bubmmorexa [JOK
- ap pa- https://m.edsoo.ru/34ada5de
H3oTonel. PagnoakTuBHOCTH
3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
114 MOHU3HPYIOLIETrO U3JIy4eHUs. BiausHue bubnuorexa [IOK
PaaMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Ho3umerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
cwibl. [ledext macce sapa. SnepHbie
115 peakuuu. SAnepusie peakTopsl. [Ipodiemsl bubnnoreka [JOK
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCTIEKTHI Pa3BUTHUS SIICPHOM
SHEPTETUKHU
Mertoapl perucTpaiuy 1 UCCIeI0BaHUs
aJeMEHTapHBIX YacTull. ODyHIaMEeHTAIbHbIC
Iﬂ . bubmuoteka [IOK
116 B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
. https://m.edsoo.ru/1ac08a5b
nentoHsl. [Ipeacrasienue o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJenb aipOHOB
®dwusmka 3a npeaenamu CTaHAAPTHOW MOJICIIH.
117 Témuas MaTep WSl 1 TEMHAs aHep THsI bubmorexa HOK
P . priti. https://m.eds00.ru/c026fd37
EnuncTBO hM3mveckoit KapTHHBI MUpa
118 DTanbl pa3BUTHUS ACTPOHOMUH. 3HAYEHUE bubnmnoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/ad73e145
119 [IpuMeHnMOCTh 3aKOHOB (DU3UKHU JTsT bubmmorekxa [IOK

00BSICHEHHS IprUpoOaAbl KOCMUYICCKHUX

https://m.edso00.ru/39c44028
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00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HUCCIIEIOBAHUN

COBpCMeHHBIe OIITUYCCKUC TCICCKOIIBI,

bub6nmoreka [IOK

120
PaIHMOTENICCKOILL, BHEATMOChEpHA https://m.eds00.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue bub6nmoreka [IOK
3BE3bI, INTAHETHI, UX BUINMOC JIBIKCHHUE https://m.edsoo.ru/aac588eb
Comnneunas cuctema. Comnnite. ConHeuHas
122 aKTUBHOCTE. McTouHUK 3Heprun CoJHIa U bubmorexa OK
. ’ P H https://m.edsoo.ru/22748eb4
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Juarpamma "crieKTpaabHBIN KJIacc — bromiorexa LIOK
P | P https://m.edso0.ru/42169944
CBETUMOCTD
124 3Be3/bI IT1aBHOM I10CIIEA0BATEILHOCTH bubmorexa OK
A A https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoenue 38&31. CoBpeMEeHHbBIE
15 MPEJICTABICHUS O TPOUCXOKICHUHN U bubmuoreka [JOK
sposrrorny CoutHIa U 3BE3. DTallbl )KU3HA https://m.edsoo.ru/d09da494
3BE3/1
126 Mneunsiii [1yts — nHama 'anaktuka. Tumnbt bubmuoteka [IOK
raJlakTukK. YEpHBIE ABIPHI B s/Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmmpenne Beenennoil. 3akoH
127 Xab06ma. Teopus boibiioro B3peiBa bubmorexa [JOK
+ S0P priBa. https://m.eds00.ru/3dbdf0d2
PenukToBO€ H3nydeHue
128 MacurraGHast ctpykTypa Beenennoil. bu6muoreka [IOK
MertaranakTuka https://m.edsoo.ru/ce234633
129 Hepewménnrie mpo6iieMbl aCTPOHOMUUT bubmmoreka LIOK

https://m.edsoo.ru/d37d9ffe
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@uU3NYECKUN IPAKTUKYM 110 TEME
"UccneqoBaHnue MarHUTHOT'O ITOJIA
HOCTOSTHHEIX MaruutoB' ninn "UcciaenoBanue

bubnunoreka LIOK

130 .
CBOMCTB (peppOMarHeTUKOB" UK https://m.edso0o.ru/67361aef
"UccnenoBanue AeHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKoM"
DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amniepa” unu "M3ydenue
R bubmmoreka [JOK
131 3aBUCHMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA ]
| . https://m.edsoo.ru/fcae91e9
iy "OnpeneneHne MarHUTHOW MHAYKIUU Ha
OCHOBE U3MepeHHUsl cuibl Amnepa”
Ou3nyecKkuil MpakTUKYM 0 TeMe
"UccnenoBanue sBIECHUA 3J€KTPOMarHUTHOM
132 A B " P https://m.eds00.ru/c36658da
uHaykuuu" win "OnpeaeneHne HHIyKIUN
BUXPEBOI'0 MarHUTHOTO NoJisA"
@uU3NYECKU NPAKTUKYM II0 TEME
133 "UccnenoBanue sBIEHUA CAaMOMHIYKIIUN" bubmmoteka IIOK
i "COopka MOJENN 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa”
@uU3NYECKU NPAKTUKYM II0 TEME
134 "U3mepenue neprojia CBOOOIHBIX KoJieOaHUMH bubmorexa HOK
https://m.eds00.ru/5d159d35
HUTSIHOTO U MPYKUHHOT'O MASITHUKOB"
@u3nYeCcKUil NPAKTUKYM IO TEME
135 "[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM bubmmorexa LIOK
https://m.edsoo.ru/a28026bd
MasiTHUKe"
Pu3NYECKU MPAKTUKYM 110 TEME
136 "UccnenoBanne mepeMeHHOTO TOKa Yepe3 bubnmnorexa [JOK

MOCIeA0BaTEILHO COCAMHEHHDBIC
KOH/JIEHCATOP, KaTyLIKY U PE3UCTOP" WIIn

https://m.edso0.ru/89dc2d90
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"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIeTH IEPEMEHHOr0 ToKa"

duznyeckuil npakTukyM no teme "M3ydenue

bu6nmoreka [IOK

137
[1apaMeTPOB 3BYKOBOI BOJIHBI" https://m.edsoo.ru/b100661a
DU3NYECKUI TPAKTUKYM I10 TEME
138 "M3MmepeHue nmokazaresis npeaoMIIeHUs bubnmnoreka HOK
crexna" i "llomydeHne n300pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JUH3bI"
Ou3nyeckuil MpakTUKyM 0 TeMe
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
bubnuoreka [{OK
139 paccTOsIHUS OT BEIIECTBa (HA MpUMepe https://m.edsoo.ru/b879fb3f
KUAKUX auH3)" Wik "M3Mepenne GpoKycHOro T '
paccTosIHUS PACCEUBAIOIINX JINH3"
Ou3nyecKkuil MpakTUKYM 0 TeMe
140 "Habmronenue nudpakuuu, vHTEpdepeHInn buomrorexa LIOK
b .
\ https://m.eds00.ru/8b7ac737
Y TIOJISIpU3AIH CBETa
@uU3NYECKU NPAKTUKYM II0 TEME
"OnpeneneHne UMNyabCa U YHEPTUU
P Y P bubmmoreka IIOK
141 PENATUBUCTCKUX YacTULl (110 poTorpadusm https://m.eds00.ru/63756c47
TPEKOB 3aPsKEHHBIX YacTUIl B MATHUTHOM T '
none)"
@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue nocrostHHOM 1l1anka Ha ocHOBe
" bubnuotexa [JOK
142 uccnenoBanus Gotorddexra" uum https://m.edsoo.ru/eb916£82
"HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA T '
Yyepe3 CBETOAMO/] OT HaNpsKeHus"
@u3HYECKU NPAKTUKYM IO TEME
" bubnuotexa [JOK
143 UccnenoBanue cnekTpa pa3peskeHHOTO

ATOMApHOIr0 BOAOpOAa U USMCPCHHUC

https://m.edsoo.ru/ec651eb8
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noctrosiHHoi Punbepra"

144

145

146

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hOHA C
HCIONb30BaHueM Jo3umerpa’ uinu "M3yduenue
MOTJIONIEHUS OeTa-4acTul] amoMuHueM"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habaronenus 386300010 HEOA
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUMN IS
OTIpeIeTICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIIapus U sipKue
3BE31bl" win "HaOmroaeHus B TENECKOII
JlyHb1, IaHEeT, TYMaHHOCTEH U 3BE3HBIX
CKOILICHHI"

O06o001enue u cucreMaTu3anys 3HaHui. Poin
(U3HUKHU 1 aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTUUECKOM
cdepax AeITeTbHOCTH YellOBeKa

bu6nmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bubnunoreka LIOK
https://m.edsoo.ru/1072021e

bubmmoteka IIOK
https://m.edsoo.ru/ad6ddeed

147

O06001eHne U cucreMaTu3anus 3HaHui. Poib
1 MecTO (PM3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPA

bubmmoteka IIOK
https://m.edsoo0.ru/18f19f7c

148

O60061eHre u cucreMaTu3anus 3HaHul. Poinp
¢buznueckoil Teopun B GopMHUPOBAHUU
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MUPAa,
MecTO (PU3MUECKON KapTHHBI MUpa B 001IEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
IIPEICTaBICHUN O IPUPOAE

but6mmorekxa [IOK
https://m.edsoo.ru/e7d400f4

149

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110

but6mmoreka [IOK
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Tteme "Kunematuka"

https://m.edsoo.ru/b032fc4b

O060011IeHre ¥ cucTeEMaTH3alus 3HaHUH 110

bub6nmoreka [IOK

150
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubnuorexa [{OK
151 n n
teme "JluHaMuka https://m.edsoo.ru/2dfbafc5
152 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubnuorexa [IOK
teme "Craruka TBEpAOro tena' https://m.edsoo.ru/3cca482e
153 O00011IeHIE U CUCTEMATU3aIMs 3HAHUN 110 bu6nmorexa LIOK
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE" https://m.edsoo.ru/32a4d1a0
O06001IeHre U cCucTeMaTU3aIKs 3HaHUH 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM bubmorexa HOK
" yp https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O060011IeHre U CUCTEMATU3aIMs 3HAHUH 10 bubnuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamHbI" https://m.edsoo.ru/c63f7c10
O06001IeHre U cCUCTEMATU3AIIHs 3HAHUN 110
156 Teme "ArperaTHbie COCTOSIHUS BEIIeCTBa bubmorexa [JOK
P B ' https://m.edsoo.ru/1d36b5b1
@da30BbIE IEPEXOBI
157 O06o00mIeHre u cucTeMaTH3amysa 3HaHUH 110 bubnuoreka [{OK
Teme "Dnekrpuyeckoe nose" https://m.edso0.ru/3bf0def9
158 O06001IeHre U cucTeMaTU3aIMs 3HaHUN 110 bubmuoreka [IOK
teMe "[1oCTOSHHBIN 27EKTpUUECKUI TOK" https://m.edsoo.ru/71453ee6
159 O06o0mmeHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuoreka [{OK
Teme ""Toku B paznuyHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [{OK
Teme "MarautHoe nosje" https://m.edso0.ru/3b4c06ae
PesepBurblii ypok. O0001IEHIE U
P P . bubnuorexa [JOK
161 cUcTeMaTHu3alys 3HaHUM 1o TeMe

"DJIeKTpOMarHuTHas UHIyKIus"

https://m.edso00.ru/053e2248
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PesepBHelil ypok. O000IICHHE 1

162 cHCTEMAaTHU3alis 3HaHUH 10 TEME 1 buGnuorexa [IOK
I https://m.eds00.ru/d6310bfd
"Mexaunueckue koneoanus"
PesepBubiil ypok. O000IIEHIE U

163 CI/ICTI;MaTmZEHﬁ 3HAHUM 110 TEME 1 buGnuorexa [IOK

" | https://m.edsoo.ru/5e2bb83d
DNEeKTPOMarHUTHEIE KOJICOAHUS
PesepBubIil ypok. O600111IeHIE 1

164 CHCTEMAaTHU3allUsl 3HAHUH 110 TeMe 1 bubnuoreka [IOK
"MexaHu4YecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PezepBHblit ypok. OGo01IeHNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHuH 1Mo Teme "Onruka" https://m.edsoo.ru/52ad1603
PesepBusblil ypok. O0001IEHNE 1

P P iﬂ " bubnnorexa [IOK
166 cucTeMaTu3anys 3HaHuH 1o Teme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepBubIiil ypok. O6006111eHIE 1

167 CHCTEMAaTHU3allusl 3HAHUH 110 TeMe 1 bubmmoteka IIOK
"KopnycKynsipHO-BOJIHOBOM AyaIu3M. https://m.edsoo.ru/f7c59d38
dusnka atoma"

. bubmuoreka [IOK
168 n 1
TOTOBBIH KOHTPOITH https://m.edso0.ru/1f511654
PesepBublii ypok. O0001MIEHNE 1
169 CI/ICTIe)MaTI/ISE}IIIII)I/IH 3HaHuil Mo Teme "du3nka 1 bubnmorexa LOK
) https://m.edso0.ru/905c5ce0
aTOMHOTO SI/Ipa ¥ SJIEMEHTAPHBIX YaCTHUI]
PesepBublit ypok. O0001IEHNE 1
170 CI/ICTIe)MaTI/ISE}l’p us 3HaH1/H7IIIl o TeMe "DJIeMEHTBI 1 bubnnorexa [IOK
H" https://m.edsoo.ru/2bffb94c
acTpopU3UKH
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka; yriuyonennoe odydenue 11 kinace/ KacbsiHo B.A. O01iectBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» Gusuka; yriuyosnennoe odyuenne 10 knacc/ [lypeimea H.C., BaxeeBckas
H.E., Ucaes JI.A.; mox penakuuei [TypsimeBoit H.C. O01iecTBO ¢ orpaHMYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTebeTBO

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

B.A KacesiHoB Metoauueckoe nocooue k yueonuky B.A Kacesnos 11 kiace
B.A. KacwsinoB Kontposnbabie paboTsl k yueOuuky B.A. KacesroBa 11 knacc
[Typoimesa. @uszuka. 10 knacc. Meroandeckoe nocobue

®usuka. 10 knace. Inpakrnueckue Mmarepuaiisl - Mapon A.E., Mapon E.A.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
LIOP http://school-collection.edu.ru/

®UIIU https://ege.fipi.ru/bank/
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