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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpEAHEro oO0ero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3aLNIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera C y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOYy4YeHHs, BOCHUTAHUS U Pa3BUTUs OOyYaIOMMXCS CpEACTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
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 O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus: JUMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE CcpelHero oOiiero oOpa3oBaHus Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

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

cojiepkanue yueOHoro npeamera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPEAOCTAaBISCT BO3MOXKHOCTH ISl peaid3alldd  Pa3IMYHBIX METOAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOIO IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonap3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €T0 OCTPOECHUS.

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

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITh MOCTPOEHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHUCTEMAa CaMOCTOSITEJIBHOIO YYEHHMYECKOrO0 OSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoAuTcs 160 B koHue 10 u 11 kmaccos, nubo 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 MCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
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 JJI 3THX BHJIOB YYCHHYECKUX MPAKTHICCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHWE OOYYaIOMUMHCS YMEHHUSAMH IPOBOJUTH TPSMBbIE W KOCBECHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NPEICKa3aHhe MPOTEKaAHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIIEUCHHIO0 Y4eOHOTO Iporiecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, 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
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

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



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

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUSI K OKPYXKAIOIIUM SIBJIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

(GopMHpOBaHUE MPEACTABICHUA O poiau (PU3UKU [ PA3BUTHUA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1esied 00ecreunBaeTCsl PelIeHUEeM CIEAYIOIUX 3a/ay 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 3JI€MEHTHI aCTPOPU3UKY;

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

OCBOEHHE CIIOCOOOB pEIICHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHusi BbBIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJAODKEHHE
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 HEJETIO),
B 11 kmacce — 170 gacoB (5 yacoB 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
0COOEHHOCTEH 00yUYarOIIHUXCS.



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 U TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

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

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

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. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

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

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KHHEMATHUECKUX XapaKTEePUCTHK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
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. OKBHBAJICHTHOCTh TI'PABUTALlMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmXKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE 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 HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3AaUMOICHCTBUSA TEI.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanne 3aBUCHMOCTH CHIJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs Opycka MO HAKJIOHHOM IJIOCKOCTH C TMEPEMEHHBIM
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.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jlemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOM TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus Tela B OJHOPOJHOM TIpaBUTAMOHHOM Imone. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CUJIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Omnpenenenue pabOThl CHIIBI TPEHUS TPHU JABMWXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe nBIWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

TennoBoe paBHOBecue. TemmepaTypa u cnocoObl e€ uaMmepenus. lllkana
temneparyp 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 (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JIBH)KEHHSI MOJIEKYJl HMJIE€ATbHOTO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

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

TexHu4yeckrue YCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

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.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTO Mpolecca (PEeKOMEHIAOBAHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUWM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



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

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMmnepaTrypbl. BeipaxkeHue Juisi BHyTpEHHEW SHEPrur OJHOATOMHOTO UJEATBHOTO
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 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacu€r kommuecTBa TEmIOTHI mpu Temonepenade. Illonarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHruecKkue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECChl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEM.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhI, KX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W KpucTtaiuM3auusa. YJIeJbHAs TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOaHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie siBienus. JlapneHue o1 MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUSL.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmronenne manbix aedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NpOsIBICHMS. OJEKTpudeckuid 3apsa. /IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHass SHeprus 3apsga B DJJIEKTPOCTaTHYECKOM IIOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

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

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTpOCTAaTHYECKAA 3aIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, 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 HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB 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 CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHns 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 yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEeHHass npUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEMH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEITUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



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

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKUUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW npupoze, nupdysus, ocMmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLMAIINS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCTIOIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHuomn cynepno3uuuu
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 MOJYJb. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

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

KapTuHa nuH1il MarHUTHOM MHAYKIMU 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>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHMTHOM wuHAykuuu ®apajnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
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/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, RpAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUI U3 UX IHEPTETUUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTteMaTH4eckoro wastHuka. Ilepuos CBOOOAHBIX KOJ€OAHUNW MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckre 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 LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. 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 AIEKTPOMArHUTHBIE 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, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CkopocTb 3ByKa. I 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,
HoJIIpU3aLusl, MHTepPEpeHLus U AU(PpaKLus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTE€HHA, TenedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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 U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



W3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH MPU TMEPEXOAE MOHOXPOMATHUYECKOTO 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 Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS peHIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nossipusaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMeEpE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEepeHIINN U TOISIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHUsI CBETOJMOa 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 UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKUE IMPOIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO 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 UYAaCTHOCTH, [JIaBJIGHME 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 JIOKaJIM3aluu JABWXKYyIIeWcs dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @uzuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BRIHYKJIEHHOE U3JTyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOHCTBO U NCUCTBUE CUETUMKA MOHUZUPYIOIINX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY,.

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

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

3akOH pPaAUOAKTUBHOTO pacnaga. PaauoakTWBHBIE HM30TONBI B MPUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

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

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHAas MOJENb aJpOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CeKTpalibHbIN KJ1acc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MetaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3auss CEBEpHOro MOJIylIapus U SIPKHUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pas3jenax «YUYEHUUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCHUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMUCATEIIBbHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro 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
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku TOMOOHS TPEYTrOJIHLHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTUKAa B MEJIWILIMHE, OINTHYECKHE SIBICHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3aJI€KUM MAarHUTHBIX PV,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU NESATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOSCHNUE YCTOMUMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OATIBHOTO
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
JEATEeIIbHOCTh 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 MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

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 YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelIeHuUs;

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 YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIbHBIC TOAX0/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 IIpe/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 MCIOJIb30BAHUEM
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 COBMECTHOW 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 MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJbHbIE 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 BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaThH €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 pediekchu Ml OICHKA CUTyallud, 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 JIOCTOMHCTBA;

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 O00y4YaroUIuxcs

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
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, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAUBAThH
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
OTPAaHUYEHHOCTh 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
MaTEMaTHYECKOE 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,
abcoyIoTHAsl 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
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
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, MPpOBOJANUTH 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 MPUOOPOB, 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-MCCIIEI0BATENLCKUX 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 PEHICHHE paccCMaTprUBaeMOil MpoOIeMbl;

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

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GU3UKNM B COBPEMEHHOW HAy4yHOW KapTUHE MHpA, POJb aCTPOHOMHHU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOM TEOPHUU OTHOCUTEIHLHOCTHU, KBAHTOBOMU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAS DJHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKON
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTHU



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

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
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 3aJaud, TpPeOyIoLMe NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETHUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
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 UICTOYHUKA HHPOpPMaLIUK;

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

paboTarh B TpYyIIE C HMCHOJHEHUEM pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied nmpodeccnoHalbHON AesITeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEPAOrO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Htoro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 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
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmexrpirieckoe moe 24 ! https://m.edso0.ru/f16068d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue koebaris 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859ef1
Htoro mo pazneny 5



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

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 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 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



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB
Kontp IIpak DJIEKTPOHHbBIE
Ne onbHbl | THuec Hcmoanzyemoe undposbie
Tema ypoka
n/n Bcero e KHe o0opynoBaHue o0pa3oBaTte/ibHbIE
padort padot pecypchl
bl bl
®duznka — pyHIaMEHTAITbHAS Bubmorexa IIOK
1 HAVKE O I Hylz) . 1 https://m.edsoo.ru/1b
YK pupoa eef346
Hayunblil MeTos o3HaHus U bubnuoreka [IOK
2 METO/IbI UCCIICOBAHMS 1 https://m.edso0o.ru/3a
bu3nYECKUX SIBICHUN 7fde29
OKCHEpUMEHT U TeOpus B
MpoIIeCcCe MO3HAHUS TIPUPOIBI bubnuorexa [JOK
3 Hpa S EONCHMe I BKCHepI/HI\)/[eHT.B 1 https://m.edsoo.ru/34
JIFO T p c49931
buzuke
bubmmoteka IIOK
Crioco6b1 U3MepeHus
4 S — 1 https://m.edsoo.ru/ca2
SHHCCIHR B def03
AOcCoNIOTHAS 1 OTHOCHTEIbHAS but6mmoreka [IOK
5 MOTPEUTHOCTH U3MEPEHUI 1 https://m.edsoo.ru/7f1
(OUBUYECKUX BETUYUH 8fda3
MonenupoBaHue B pU3MKE.
Ponb u MecTo pusuku B bubmorexa HOK
6 . 1 https://m.edsoo.ru/eab
(dbopMUPOBAHUU COBPEMEHHOM bdedl
HAy4YHOU KapTUHBI MUDA, B



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

IIPAaKTUYECKOU NeATEIbHOCTH
Joneun

Mexanuueckoe IBUKEHUE.
Cucrema orcuera.

OTHOCUTENBHOCTD bubmmorexa [IOK
7 https://m.edsoo.ru/e9a

MEXaHUYECKOTO JBUXKEHHUS. 59502

[Ipsimast 1 oOpaTHas 3a1aun T

MEXaHUKH

Pannyc-BekTop MaTepuanbHOU

TOYKH, €ro IIPOCKINU Ha OCHU bu6nmorexa LIOK
8 KoopauHaT. TpaexkTopus. https://m.eds00.ru/30

[lepemenienue. Ckopocts. Mx a108a5

MIPOEKLMU HA OCH KOOpANHAT

PaBHOMEpHOE ITPAMONIMHENHOE

bubmuoreka [{OK

9 aemkenne. [pagiriecioe https://m.eds00.ru/89

OTHCaHue p'iu;HOMepHoro ba7190

MPSIMOJIMHEIHOTO JIBM>KEHUS

CrnoxeHue nepeMeIeHui u bubmorexa [JOK
10 N https://m.edso0.ru/76

ckopocrei. Pemenne 3anau 1d18aa

HepaBHoMepHOE 1BUKEHHUE.

MrHoBeHHas: CKOPOCTb. Bbubmnorexa [JOK
11 VYckopenue. [IpsmonuneitHoe https://m.edsoo.ru/a9

NBIDKEHHE C TOCTOSTHHBEIM 9549a7

YCKOPEHUEM

I'paduueckoe onucanue bu6muoreka [JOK
12 MPSMOJIMHEMHOTO IBU>KEHHUS C https://m.edsoo.ru/b7

MOCTOSTHHBIM YCKOPEHUEM 560bbf
13 CB00OOIHOE MaicHuE. bu6nunorexa LIOK



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

YckopeHue cBOOOIHOTO
najieHus. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUsS OT BPEMEHU H UX
rpaduku

JIBukeHue tena, OpOIIeHHOTO

https://m.edsoo.ru/f73
8109c

bubnunorexa LIOK

14 o OM K FOPHIOHT https://m.edsoo.ru/71
AV p y chb4f5
KpusosnHeliHOE NBUKEHNE.
BIJKEHUE 110 OK HOCTH.
A Upy>K bubmuoreka [IOK
VYrioBas v JINHEWHAsI CKOPOCTb.
15 0 https://m.edsoo.ru/33
€pHOJT U 4acToTa. 106fhe
LleHTpOCTpEMHUTETBLHOE 1
MOJIHOE YCKOPEHUE
bubnunoreka LIOK
KonTponbhas pabota mo Teme
16 A https://m.edso00.ru/12
© 42132¢
[IepssbIit 3ak0H HproTOHA.
HNuepuuanbHbie CHCTEMBI
orcuéra. [TpuHuun bubmorexa LHOK
17 ’ https://m.edsoo.ru/5a
OoTHoOcUTeILHOCTH I annnes.
9e4a64
HeunHepuuanbHble cUCTEMBI
otcuéra
Cwuita. PaBHOElicTBYIOIAS bubnunorexa LIOK
18 cuna. Bropoit 3akon HeroToHa. https://m.edsoo.ru/14
Macca 1d3837
B3aumopeiictBue Ten. Tpetui Bubmiorexa HOK
19 P https://m.edso00.ru/57

3akoH HproroHa

dba505



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

[IpuHuMn cynepno3unuu cuil. bubnmnoreka HOK
20 Pemenue 3amay Ha mpuMeHEHNE https://m.edsoo.ru/bdf
3akoHoB HrroToHa 997fb
3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBAJICHTHOCTh bubmmorexa [JOK
21 . . https://m.edsoo.ru/9a
IPaBUTAIMOHHON ¥ HHEPTHOU ba2b0a
MacChl o
Cwita TSDKeCTH U YCKOPEHHE bubsmorexa [IOK
22 5 YOrop https://m.edsoo.ru/22
CBOOOJTHOTO TIAJICHUS 757626
JIBm>xeHne HEeOSCHBIX TE U X
HMCKYCCTBEHHBIX CITyTHHKOB bubmorexa [IOK
23 Y I ' https://m.edsoo.ru/11
[IepBas kocMHu4eckast CKOpOCTb.
abfa0a
3akonsl Kemnepa
bubnuoreka [{OK
Cuia octH. 3akoH ['yka.
24 B yrpyT K https://m.edsoo.ru/Oae
ec Tena 2cdsd
Cua tpenust. [Ipuposaa u BusI Bbubmnorexa [JOK
CUJ TpeHHus. [IBrKkeHue B https://m.edsoo.ru/1fa
25 "
JKUJIKOCTH U Ta3e ¢ Y4ETOM 86499https://m.edsoo.
CHUJIbI COIPOTUBIICHHUSI CPEIbI ru/2cb29676
bubmmoteka IIOK
Hasnenue. I'uapocrarnueckoe
26 Cruna A https://m.edsoo.ru/a2
nasnenue. Cuna Apxumena 8aa7ad
AOCOFOTHO TBEPIOE TEJIO. bubnunorexa LIOK
97 [ToctynarensHoOe U bubmuoreka [IOK
BpAILaTEIILHOE IBUKEHUE https://m.edsoo.ru/2b
TBEPJOTO TeNa 95d57e
28 MOMEHT CHJIbI OTHOCHTEIIHBHO but6mmoreka [IOK



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

ocu BpaieHus. [1neqo cuibl

https://m.eds00.ru/65
3d3459

CrnosxeHue cuil, IPUI0KEHHBIX
K TBepaomy teny. Llentp

bub6nmoreka [IOK

29 TSKECTH Tena. Y CIIOBUS https://m.edsoo.ru/9aa
paBHOBECHS TBEPJOTO TEJa. 79a7d
Bunel paBHOBecus
bubnunoreka LIOK
30 Pemenue 3amau https://m.edsoo.ru/dc
1caacO
KoHTposbHas pabota 1o Teme bubmmoreka [JOK
31 "Tunamuka. CTaTuka TBEpIOTO https://m.edsoo.ru/9f5
Tena" ab74c
Hmnynsc MaTepuanbHOU TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK. bubmmoreka [JOK
32 [lenTp Macc cucreMsl https://m.edsoo.ru/4b
MaTepuaIbHBIX TOYeK. Teopema b8294b
0 JIBIKESHUH IIEHTPa Macc
HIMynibC CHUITBI U U3MEHEHHE
UMITyJbCa Tena. 3aKoH bubmorexa LOK
33 Y ) https://m.edsoo.ru/13f
COXpaHEHUS UMITYIIbCA. 08221
PeakTtuBHOE ABMKEHUE
MoMeHT uMItynbca
MaTepUaJIbHOU TOYKHU. bu6muoreka [JOK
34 [IpencraBnenue o cOXpaHEHUU https://m.edsoo.ru/d6
MOMEHTA UMITYJIbCA B 532¢eb9
[EHTPATBHBIX MOJSIX
bubnmnorexa [JOK
35 Pemrenne 3agau 1

https://m.edsoo.ru/f77



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

Pabora cuiel Ha MaJIOM U Ha
KOHEYHOM IICPEMEIICHHH.

06d63

bubnunorexa LIOK

36 I'pacpiseckoe IpesicTaBiele https://m.edsoo.ru/91
p peA 3974c7
paboThI CHITBI. MOIITHOCTh CHITBI
Kunernueckas sneprusi.
bub6nmoreka [IOK
Teopema 06 U3MEeHEHUH
37 CHHETHMECKOM SHEDIHIL https://m.edsoo.ru/9a
1 9HEp 562074
MaTepHaIbHOU TOYKH
IloTenumanbpHEIC U
bubnuoreka [IOK
HETIOTCHITUAIbHBIC CHJIBI.
38 S —— https://m.eds00.ru/55
1 priti. 4bafcc
Bropas kocMuueckas CKOpOCTh
Tperbst KOCMUYECKast CKOPOCTb.
CBs3b paboTHI
HENOTEHITUAIIBHBIX CHJI C bu6nmorexa LIOK
39 U3MCHECHUEM MEXaHUYCCKOM https://m.edsoo.ru/f57
SHEPIHH CUCTEMBI T€J. 3aKOH b4e01
COXpaHEHHUS MEXaHUYECKOU
SHEPruun
Yupyrue u He Hne
Py YopyT bubmuoreka [IOK
CTOJIKHOBEHUS. Y paBHEHUE
40 S —- https://m.edso00.ru/f30
PHYILIH VI 1A 4306
KUJTKOCTH
KonTponbhas pabota no teme bubmuoreka [IOK
41 "3aKOHBI COXpaHEHUs B https://m.edsoo.ru/47
MexaHuke" 4e7cda
4 Pa3BuTHe npeacraBineHuii o bubmuoteka [IOK

npupoie TerioTel. OCHOBHBIE

https://m.edso0.ru/b0



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f

nonoxkenuss MKT. Tuddyzus.
BpoyHOBCKOE nBUKEHUE

a4445f

Crpoenue ra3o00pa3HbIX,

JKUJIKUX U TBEPABIX TEll. bubnmnoreka HOK
43 XapakTtep JBUKECHUS U https://m.edsoo.ru/c4
B3aNMMOCHCTBUS YaCTHI] 4d02e2
BEIIIECTBA
Macca u pazmepsl MOJIEKYJT
bubnuoreka [{OK
(aromoB). KonnuectBo
44 I https://m.edsoo.ru/c5
BemectBa. [locTostHHas b72ab7
ABoraapo
bubmuoreka [IOK
Temneparypa. Temiosoe
45 1 It https://m.eds00.ru/00
paBHoBecue. [llkana Lenscus 700493
bubnuoreka [{OK
46 Penrenne 3amau https://m.edsoo.ru/15
3labab
. bubmmoteka IIOK
Hnean a3. ['a3oBbIe
47 ACHIDHBI T Bt https://m.edsoo.ru/1d
3aKOHBI eh2367
YpaBHenue Menneneea- bubmorexa LOK
48 Knames p https://m.edsoo.ru/8d
aneipona. Pemenue 3anau 126328
AOcoroTHas TeMIiepaTypa bubmorexa [JOK
49 3 I patypa. https://m.edsoo.ru/14
akoH JlanbTOHa £02d1f
H3omnporeccel B uaeanbHOM rase bu6muoreka [JOK
50 C TTIOCTOSIHHBIM KOJIMYECTBOM https://m.eds00.ru/68

BE€IICCTBaA

878d51



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51

I'paduueckoe npeacraBieHue

bu6nmoreka [IOK

51 M30IPOIIECCOB: U30TEPMA, https://m.edsoo.ru/13
M30x0pa, u3obapa 443270
bubnunorexa LIOK
52 OcHoBHoe ypaBHeHre MKT https://m.edsoo.ru/c8
094721
bub6nmoreka [IOK
53 Pemenue 3agau https://m.edso0.ru/10
265a05
CBs13b a0COIIOTHOM
TEeMIEPaTyphl
54 TEPMOJIMHAMUYECKON CUCTEMBI https://m.edsoo.ru/c3
CO CpEeIHEN KMHETUYECKOMN 8af875
SHEPrUeH MOCTYATEIIEHOTO
TEIJIOBOT'O JIBMIKCHUS €€ YaCTHII
O06o011eHne U cucTeMaTu3alus bubnmoreka [JOK
55 3HaHUH Mo TeMe "OCHOBBI https://m.edso00.ru/09
MKT" d12fd8
bu6nmorexa LIOK
56 Kontposenas padora no reme https://m.edsoo.ru/13
"OcHoBel MKT"
adad59
TepmoanHaMuueckas cucTema.
3aiaHue BHEIIHUX YCIIOBHM JUIS
T]I cuctemsl. BHeniHue u
BHYTpPEHHUE TapaMeTpBhI. bubmorexa HOK
57 https://m.edso00.ru/5f8
[Tapamerper T/] cucremMsl kak 4383

CpeHUE 3HAYEHUSI BEJIUYMH,
OITMCHLIBAIOINX €€ Ha
MHKPOCKOIMMYECKOM YPOBHE



https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3

Hynesoe nauano

TEPMOJIMHAMUKH. bubnunorexa LIOK
58 Camonpou3BoJIbHAS PETaKCaIns https://m.edsoo.ru/8ec
TJI cuctemsl K TEIJIOBOMY 512f0
PaBHOBECHIO
Mogenb uieaabHOro ra3a B bubmuorexa [IOK
59 TepMOJMHAMUKE. Y CJIOBUS https://m.edsoo.ru/29
MIPUMEHUMOCTHU 3TON MOJIEITU 355001
VYpaBHenue MenjeneeBa- bubnuoreka [IOK
60 Kianefipona 1 BeIpaskeHUE IS https://m.edsoo.ru/ba
BHYTpPEHHEH 3Hepruu 1178d0
Bripaxkenue ais BHyTpeHHeEH Hemonctpanus«3menenne
SHEPIHH OJHOATOMHOTO BHYTPEHHEU 3HEpPIruu Tejia npu Bu6miorexa [[OK
61 UJIeATBbHOTO ra3a. TPEHII T yAapey: AATHIE https://m.edsoo.ru/ac5
TEMIICPATYPHI, ABE NOCKH, 1BC
KB%HCTaTquCKHe H CBHUHIIOBBIC ITJIACTHHKH, %15
HECTATHYECKUE TIPOIECCHI MOJIOTOK
DnemeHTapHasi paboTa B
bubnmorexa LIOK
TepMOJMHAMUKE. Brrauciienue
62 5 o https://m.edso0o.ru/74
THI 110 TpaduKy mporecca
PabOTRI TIO TPaQHIy HpoKt 105738
Ha pV-auarpamme
Temnonepenayda kak cnocod
W3MEHEHMSI BHYTPEHHEH bubnmorexa IOK
63 T yIp 5 https://m.edsoo.ru/3d
sHepruu T/] cucremsl 6e3 234561
COBepUIeHHSI pabOThI -
KoHBexms bubmuorexa [{OK
64 ’ https://m.edso00.ru/15
TEIJIONPOBOIHOCTD, H3TYUCHUE
€ILIONPOBOL ) yq 7b54cd
65 KonudecTBo TEMIOTHI. bubmmorekxa [IOK

TemnoémkocTs Tema. Y nenbHas

https://m.edsoo.ru/7b
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https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ac5cac15
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https://m.edsoo.ru/3d734561
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https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

Y MOJISIPHAsI TEIUIOEMKOCTH
BEUICCTBA. Y JeNIbHAS TEILUIOTA
CrOpaHus TOILUINBA

a67355

PacuéT xonmdecTBa TENIOTHI

bubnunorexa LIOK

66 https://m.edsoo.ru/1d
MIpH TeTUIoNepeIaue bSadde
ITonsTue 06 agnabarHOM bubnunorexa LIOK
67 nporecce. [1epBorii 3aKoH https://m.edsoo.ru/d8
TEPMOANHAMUKHA 098824
KonndectBo TermmoTsl 1 paboTa
bubnunoreka LIOK
KaK MEpbl NU3MEHEHUS
68 . I https://m.edsoo.ru/b0
BHYTpEHHE 3Hepruu 47a1cd
CHCTEMBI —
BTopoii 3ak0OH TepMOIMHAMHUKH
JUISl pPAaBHOBECHBIX U bubnunoreka LIOK
69 HEPABHOBECHBIX ITPOLIECCOB. https://m.edsoo.ru/c6f
HeoOpatumMocTs mpUpOoIHBIX 4464
MIPOIIECCOB
. bu6nmorexa LIOK
[TpuHIMIIBT ACHCTBHS TETIOBBIX
70 KT https://m.edsoo.ru/2e
MATIHH. 945513
MaxkcumansHoe 3HaueHue KI1/1. bubmorexa HOK
71 1L K https://m.edsoo.ru/fe3
uki KapHo 857h9
but6mmoreka [IOK
72 Pemienne 3agau https://m.edsoo.ru/b3
efal8b
73 DKOJOTUYECKHE aCTIEKThI bubnuorexa [JOK

HCITIOJIB30BaHMs TCIIJIOBBIX

https://m.edso0.ru/98
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https://m.edsoo.ru/b047a1cd
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https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

nsurareieii. TemnoBoe
3arpsi3HEHUE OKPYKaromen

67aaa’

Cpeib
bubnunorexa LIOK
74 Pemenue 3anau 1 https://m.edsoo.ru/c8c
70432
O000111eHrE U CUCTEMATU3 AL
. bu6nmmoreka [IOK
3HAHUH 110 TeMe
75 " TepMOTHHAMIKa. TerIoBLE 1 https://m.edso00.ru/28
MoAMHaMUKa. TerIoBbI
pyo " d62b3f
MaIIuHbI
KoHTposbHas pabora 1o Teme bubmmoreka [JOK
76 "Tepmonunamuka. TermnoBbie 1 https://m.edsoo.ru/1lb
MaIIuHe!" 6e26¢c5
[TapooOpa3oBaHue u
KoH7eHcanus. Vicnapenue u bubsmorexa [IOK
77 ' 1 https://m.eds00.ru/6f8
KHUTICHUE. Y IeTIbHAs TeIIoTa
e6777
napooOpazoBaHUs
Haceimmennsie u
HEHACBHIIIICHHBIE TapHbI.
KadecTBeHHas 3aBUCUMOCTh
IJIOTHOCTH U JaBJICHUS
HACBIILIEHHOTO 11apa OT bubnmnorexa [JOK
78 TEMIIepaTyphl, UX 1 https://m.edsoo.ru/f5c
HE3aBHCUMOCTEL OT 00BEMa 17d02
HACBIIICHHOTO Tapa.
3aBUCHUMOCTh TEMIIEpaTyphl
KHUIICHHUS OT JIaBJICHUS B
KUJTKOCTH
79 BrnaxHocTs Bo3ayXa. 1 bu6muoreka [JOK
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https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/f5c17d02

AOCONOTHAS U OTHOCUTEIbHAS

https://m.edso0.ru/30
ebbb79

BJIAXHOCTH
bubnunorexa LIOK
80 Pemenue 3amau https://m.edso0.ru/18
e95ff3
Tépnoe Teno.
Kpucranmmaeckue u amopdHbie Bubmorexa HOK
81 P A . https://m.eds00.ru/20
Tena. AHU30TPONHS CBOMCTB 288403
KPHUCTAIIJIOB
[TnaBiaeHue U KpUCTAITA3AITHS. bubmmoreka [JOK
82 VY nenpHas TEILIOTA IJIaBIICHUS. https://m.edsoo.ru/6ee
Cyb6numarnus 91e9f
edopMany TBEPAOTO TENA.
Aedopmau P bubnunoreka LIOK
Pactsaxenne u cxxarue. Casur.
83 M 0 0 https://m.edsoo.ru/da
onynb FOnra. pez(ven 1aab10
yrnpyrux aedopmaruii
TennoBoe pacmmpenue
JKUJAKOCTEH U TBEPABIX TEI bubnmorexa [JOK
84 A g P ' https://m.edsoo.ru/7b
HTApPMOHH3M TETUTOBBIX a5edf2
KoJIEOAHMH YaCTHI] BEIIECTBA
IIpeoOpa3oBanue S3HEPTUU B bubmorexa HOK
85 peobp P https://m.edsoo.ru/97
(ba30BbIX mIEepexo1ax 20672
but6mmoreka [IOK
86 VYpaBHeHUe TeIoBoro H6ajganca https://m.edsoo.ru/ab
1521fb
bubnunorexa LIOK
87 Penrenne 3amau https://m.edsoo.ru/8a

b7f40d
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https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/8ab7f40d

[ToBepXHOCTHOE HaATSKEHUE.

Kanunnsipuele siBiieHus. bubnunorexa LIOK
88 JlaBneHue 1o UCKPUBJICHHOM https://m.edsoo.ru/b4
MMOBEPXHOCTHIO JKUJIKOCTH. 21197
®opmyna Jlamaca
O06o001IeHe U CUCTEMaTH3aIUs
3HaHUU 1O TeMe "ArperaTHbie bubmorexa LIOK
89 cocTosHU BeuecTBa. Pa3oBbie https://m.edsoo.ru/0b
) 52575¢
TIePEXOIbI
KonTtponsHast pabora o Teme bubnuoreka [IOK
90 "ArperatHble COCTOSIHUS https://m.edsoo.ru/7d
BelecTBa. PazoBbie nepexo bl c2a739
DrneKkTpu3anus Ten u e€
IPOsIBICHUS. DINEKTPUUECKUI
3apsa. JBa BUIA SIEKTPUUYECKHUX Bubmorexa IIOK
91 sapszos, TTpOBOHIKIL https://m.edsoo.ru/1af
' ’ f445¢
TUDIIEKTPUKU U
MOJTYTIPOBOTHUKU
DJIeMEHTAPHBIHN JIEKTPUUECKUMA bubnnorexa [JOK
92 3apsi1. 3aKOH COXpaHEHUS https://m.edsoo.ru/f49
ANEKTPUYECKOTO 3apsiaa afd24
B3aumoneiicTBue 3apsios. bubnmnorexa [JOK
93 Todeunsle 3apsapl. 3aKOH https://m.edsoo.ru/44
Kynona 5b7746
bubnunorexa LIOK
94 Pewmene 3azay https://m.edsoo.ru/6b
87ecbhahttps://m.edso
0.ru/08fc19bc
95 Dnektpuueckoe mose. Ero bubnuotexa [JOK



https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc

I[eﬁCTBHe Ha 3JICKTPUUICCKHUC
3aps/bl

https://m.edso0.ru/05
cbbfal

Hanpsx€anocts
ANEKTPUUYECKOTO TOJIA.
[Ipo6uerii 3apsz. Jlunuu bubnuoreka [JOK
96 HanpsHKEHHOCTH https://m.edso0.ru/3d
3JIEKTPUYECKOTO MOJIA. ac6957
OIHOPOIHOE IECKTPUICCKOE
rnoJje
IToreHnmaabHOCTh
bubnuoreka [{OK
AJIEKTPOCTATUYECKOTO OIS,
97 p AIOB 11 https://m.eds00.ru/80
a3HOCTh ITOTEHIU 021447
HaIpsHKEHUE
ITorennmanpHas dHeprus 3apsaa
P P bubmuoreka [{OK
B AJICKTPOCTATHYECKOM II0JIE.
98 n https://m.edsoo.ru/af5
OTCHIHAI £2389
3JIEKTPOCTATUYECKOTO MOJIs
CBs13b HaNPSKEHHOCTHU OIS U bubmuoreka [IOK
99 Pa3HOCTH IMOTCHITHAJIOB JIJIS https://m.edsoo.ru/df7
AIEKTPOCTATHYECKOTO MO 26838
[IpuHnun cynepno3unun bubmorexa HOK
100 P e N https://m.edsoo.ru/Ocf
ANEKTPUUECKUX MOJIeH
edabe
bubnunorexa LIOK
101 Pemenne 3amau https://m.edsoo.ru/5a
582263
[Tome Toueunoro 3apsna. [lome bu6nunorexa LIOK
102 PaBHOMEPHO 3apsKEHHON https://m.edsoo.ru/b2

cepsl

97b5c3



https://m.edsoo.ru/05c6bfa1
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https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3

[Tosie paBHOMEPHO 3apSKEHHOTO
o o0béMy mapa. [lose

bub6nmoreka [IOK

103 . https://m.edsoo.ru/f7a
PaBHOMEPHO 3apsHKCHHOU 665ee
0OECKOHEYHOH IIJIOCKOCTH
[IpoBogHuKY B bubnuoreka [JOK
104 AJIEKTPOCTATUYECKOM I10JIE. https://m.edsoo.ru/32
VYcnoBue paBHOBECHS 3apsIOB 405eab
JusnexkTpuku u bubnuoreka [IOK
105 MOJTYITPOBOJTHUKH B https://m.edso00.ru/06
AIEKTPOCTATUYECKOM I10JI€ Oebab5
Konnencarop. D11eKTpoEMKOCTh
KOHIEHCATODA bubnunoreka LIOK
106 3 . pa- https://m.eds00.ru/84
JEKTPOEMKOCTH TIOCKOTO 5h4f73
KOHJICHCATOpa
ITapanmensHOE COeTMHEHNE Bubmiorexa ITOK
107 P https://m.edsoo.ru/d1
KOHJICHCATOPOB 1e8ce7
IlocienoBaTeabHOE COEMUHEHNE Bubmorexa IOK
108 https://m.edsoo.ru/le
KOHJICHCATOPOB 992920
DHeprus 3apsHKEHHOIO bubmorexa HOK
109 P P https://m.edsoo0.ru/73
KOHJIEHCaTopa 23418
but6mmoreka [IOK
110 PeleHme 3aa https://m.edsoo.ru/5fb
a 2acb5https://m.edsoo.
ru/27434040
111 JIBukeHue 3apsKeHHON bu6muoreka [JOK

YacTHUI[bl B OJJHOPOJHOM

https://m.edso00.ru/83
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https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
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https://m.edsoo.ru/73a34f18
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SJICKTPHUYCCKOM I10JIC

41d6ac

112 Pemenue 3amaq
O06o001IeHe U CUCTEMaTH3aIUs bubnuorexa [JOK
113 3HAHUH 10 TEeME https://m.edso00.ru/57
"JnekTpruueckoe nose" 52603f
bubnunorexa LIOK
KoHnTtpoinbHas pabota 1o teme
114 | " https://m.edsoo.ru/cef
DJIEKTPUUYECKOE MOJIE
€90e9
Cuna Toka. [TocTOSSHHBIN TOK.
VYcioBus CyleCcTBOBaHUS bubmorexa LHOK
115 IIOCTOSTHHOTO DJICKTPHUYECKOTO nttps://m.edsoo. (/23
P 3311b5
TOKa
bubnuoreka [{OK
Hcrounnku Toka. Hanpsxenue
116 1 JIC https://m.edsoo.ru/08
39a115
HemoncTpauus«ccenenoBanue
3aBUCHUMOCTH CHUJIBI TOKA B
3axon Oma st yuacTKa L. MPOBOJHHUKE OT HANIPSIIKECHUAN: bubmunorexa HOK
117 5 MaTYUK TOKA, NaTUYUK https://m.edsoo.ru/f14
JIEKTPUYECKOE COMPOTUBIIEHUE HATIPAKCHIA, PE3HCTOD, f2510
peocTaTt, MICTOYHUK NUTAHUA,
KOMIIJIEKT OIPOBOAOB, KJIHOY»
3aBUCUMOCTh COMPOTUBIIEHUS
OJIHOPOJIHOT'O MTPOBOJIHUKA OT bubmmorexa TOK
118 T ITHHEL 1 IO https://m.eds00.ru/95f
g tas cdf51
MOTIEPEYHOTO CEYCHUS
bubnunorexa LIOK
VY enpHOE CONMPOTUBIIEHUE
119 selecTa. Pellerie 3a1a1 https://m.edso00.ru/43
il . ¢ 7f8300
120 [TocnemoBareabHOE, bubnunoreka [JOK
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napauiCsibHOC, CMCIUIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

https://m.edso0.ru/23
6f7e07

Pacuér pa3zBeTBIEHHBIX

bu6nmmoreka [IOK

121 aneKTpudeckux uemnei. [lpasuna https://m.edsoo.ru/17
Kupxroda 94cf37
bub6nmoreka [IOK
122 Pemienue 3amau https://m.eds00.ru/38
81b469
bubmuoreka [IOK
Pabota snekTpuueckoro Toka.
123 3 1 https://m.edsoo.ru/a3
akoH J[xoyins €HLIa 605C5¢
bubnunoreka LIOK
124 Pemenue 3amau https://m.eds00.ru/67
61bfOf
®poHTansHas 1abopaTopHas
paboTta «3Mepenne paboTH U
MOMIHOCTH DJICKTPHUICCKOTO
MOIIHOCTH 3JIEKTPUUYECKOTO TOKa»: 1aTYMK TOKA, AATYHK bubnuoreka [IOK
125 Toka. TennoBas MOIIHOCTD, HAINPSKEHUS, aMIIEPMETP https://m.eds00.ru/99
BBIJIETIsIeMasi Ha PE3UCTOpe ABYXIpPECIbHbIN, BOILTMETP 750a6f
JBYXIIpEJICJIbHBIH, JaMIIOUKa,
HCTOYHUK INUTAHUA, KOMIIJICKT
IMPOBOJOB, KJIHOY
bubmmoteka IIOK
126 Pemenne 3amau https://m.edsoo.ru/eb
72fc24
JlabopaTophast paboTa Ne
SIIC u sityTpeHHoe S«H3mepenue SJAC u Bu6mmortexa [IOK
127 yIp BHYIPCHHETO CONPOTHEICHIL https://m.eds00.ru/72

COIIPOTUBJICHUEC NCTOYHHKA TOKA

HMCTOYHUKA TOKa»: JaTYUK TOKA,
JIaTYMK Ha- IPSKEHUs,
aMIIEPMETP IBYXIIPEACIIbHBIM,

d453af
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BOJIBTMETP ABYXIIPEACIbHBIN,
Pe3UCTOp, UICTOUHUK NMUTAHUS,
KOMILIEKT MPOBOIOB, KIIIOY

3axkon Oma 1S TTOJTHOM bubmuorexa [IOK
128 (3aMKHYTOM) 3JI€KTPUUECKON https://m.edsoo.ru/22
LENH 1f40fb
bubnmoteka [IOK
129 Pemenue 3amnau https://m.edso0.ru/35
80b679
bubnuoreka [IOK
130 MOoIIHOCTh HCTOYHHMKA TOKA https://m.edsoo.ru/a0a
e51d8
bubnunoreka LIOK
131 Kopotkoe 3ambikanue https://m.edso00.ru/54
615632
Konnencarop B nmenu bubmorexa [OK
132 8 P https://m.edso00.ru/35
MTOCTOSTHHOTO TOKa 368136
bu6nmorexa LIOK
133 Pemenue 3amau https://m.edsoo.ru/44
10cef0
Penrenue 3anay o teme bubmmoteka IIOK
134 "IToCTOSTHHBIN ANEKTPUUECKUI https://m.edsoo.ru/a7
TOK" 340a29
Pemrenue 3ama4 1o Teme bubnunorexa LIOK
135 "TToCTOSTHHBIN ANEKTPUYECKUI https://m.edsoo.ru/74
TOK" 4261b8
Pemrenne 3amad4 1o Teme bu6nunorexa LIOK
136 "TTOCTOSTHHBIN IMEKTPUICCKUI https://m.edsoo.ru/eb

TOK"

5d4687
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O06o01IeHre U CUCTEMaTH3aIus bubnuorexa [IOK
137 3HaHui mo Teme "llocTossHHBIN https://m.edsoo.ru/bfd
SIEKTPUYECKHUI TOK" 7a050
KontponpHas pabora o Teme bubnuoreka [IOK
138 "TTOCTOSTHHBIN AMEKTPUICCKUI https://m.edsoo.ru/18
TOK" 85ddf1
DJeKTpuvecKas IpOBOIUMOCTb
A3JIMYHBIX BEUICCTB bubmmorexa [JOK
139 g Hvl ' https://m.edsoo.ru/da
JCKTPUYECKHUIA TOK B 204295
MeTaiax. CBepXnpoBOIUMOCTb
DJIEKTPUUECKUI TOK B
aCTBOPAX M pacIuiaBax bubmorexa LOK
140 P P P 3 https://m.edsoo.ru/4b
JIEKTPOJIUTOB. 3aKOHBI 493491
®Dapanes U1 JIEKTPOIU3a
DIIeKTPUUYECKHI TOK B ra3ax bubmorexa [JOK
141 . P ' https://m.eds00.ru/92
flasma d92f76
DIIEKTPUUECKHI TOK B BAKyyMe bubmorexa [JOK
142 B P 5 yyme. https://m.edsoo.ru/2E
aKyyMHBIE IPUOOPHI +160
DNEKTPUYECKH TOK B bubmmorexa [OK
143 P https://m.edsoo.ru/ab
MOJTYTIPOBOTHUKAX 61660
but6moreka [JOK
144 [TomynpoBoiHUKOBBIE TPUOOPHI https://m.eds00.ru/83
622200
Pu3NYECKU IPAKTUKYM I10 bu6muoreka [JOK
145 teme "M3MepeHue CUibl TOKa U Jlaboparopus Relion. https://m.eds00.ru/56

HaIpsKCHUA B HCTIN

43eab6



https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56

146

147

148

MOCTOSIHHOTO TOKa MPHU MOMOIIN
AQHAJIOTOBBIX U IIU(PPOBBIX
HU3MEPUTEIILHBIX PUOOPOB" WIIN
"3HaKOMCTBO C ITU(POBOM
nabopaTopueit 1o pusuke.
[Ipumeps! usmepenus
(GU3HYECKUX BEIIMYMH MIPU
MOMOIIIA KOMITbIOTEPHBIX
TATYUKOB"

dusnueckuil NpakTUKYM 110
teme "H3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C
LEJIBIO OIIPENIEICHUS
MI'HOBEHHOM ckopocTh"

Pu3NYEeCKU IPAKTUKYM 110
TteMme "M3Mepenne yCKOpeHus
IIPY NIPSMOJIMHENHOM
PaBHOYCKOPEHHOM JIBUKEHUU
10 HaKJIOHHOM TUIOCKOCTH'" WJIN
"NccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JBHKEHUU"
Pu3NYECKUN IPAKTUKYM I10
teMme "M3Mepenne yCKOpeHusI
¢BOOOIHOTO ITafieHNA" WiIn

OponTansHasabopaTopHas
pabora «M3yueHue
PaBHOYCKOPEHHOTO
MIPSIMOJIMHEMHOTOIBHKECHUS»
LITAaTHUB JIAOOPaTOPHBIH,
MeXaHH4ecKasi CKaMbsL,0pyCOK
JIEPEBSIHHBLI, 3JICKTPOHHBIH
CEKyHJIOMepC AaTYUKAMHU,
MarHUTOYTIPABIISIEMBIE
TepKOHOBBIE TaTYUKU
CeKyHJIoMepa

JlaGopatopus Relion.

JlaGoparopus Relion.

bubnunoreka LIOK
https://m.edsoo.ru/f62
92f5f

bubmmoteka IIOK
https://m.edsoo.ru/69
60b6ef

but6mmoreka [IOK
https://m.edsoo.ru/d1
€a2402



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

"N3y4yeHue nBUXKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

150

Pu3NYECKU IPAKTUKYM 110
teme "M3ydyeHue nBMKEHUS
TeJa Mo OKPY>KHOCTHU C
MTOCTOSIHHOW 110 MOJTYJIFO
CKOpPOCTBhIO" WIJIN
"NccneqoBaHue 3aBUCUMOCTH
nepuoza ooparieHus
KOHHUYECKOI0 MAsITHUKA OT €ro
napameTpos"”

OuznyecKuil MPakTUKyM 10
teme "M3mepenue
PaBHOACICTBYIOLIEH CHIIBI TPU
JIBUKEHUH OpycKa 1o
HAKJIOHHOM IJIOCKOCTU" UJIN
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JBIKEHUS OpycKa 1o
HAKJIOHHOH IIJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchr"

JlaboparopHaspaboTa Ne 1
«M3yyeHne OBIKCHUS Tela 1o
OKPYKHOCTH»:BECHI
9JIEKTPOHHEBIE, IITATHB
11ab0paTOpHBIN clepIKaTesIeM,
JAWMHAMOMETP, HUTh,JICHTA
MEpHasL,JINCT OyMard,

TpYy3, JIEKTPOHHBIN CEKYHIOMED

Jlabopatopust Relion.

bu6nmmoreka [IOK
https://m.edsoo.ru/bcf
53514

bu6nmorexa LIOK
https://m.edsoo.ru/0b
34db84

151

Pu3NYECKUi IPAKTUKYM 110
Teme "UccienoBanue
3aBUCHUMOCTH CUJI YIIPYTOCTH,
BO3HMKAIOIIUX B MIPYKUHE U
PE3MHOBOM 00pasie, OT UX
nedopmarun” unm "Mzydenue
JIBIKEHUSI CHCTEMBI TET,

JlaGoparopus Relion.

but6mmorexa [IOK
https://m.edsoo.ru/b5
5b8lal



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

CBSI3aHHBIX HUTHIO,
MEPEKUHYTOM Yepe3 JIErKUil
6J10K"

Pu3NYECKU IPAKTUKYM 110
teme "U3mepenue

K03 unreHTa TpeHus 1Mo
BEJIMYMHE YIJIOBOIO

ko3 uImeHTa 3aBUCUMOCTH

®poHTansHas 1abopaTopHas
pabota «/3y4eHHe ABHIKCHUS

Frp(N)" wiu "MccnenoBanue TeiIa pH ACHCTBAN . bubmorexa HOK

152 JBUKEHHUS OpycKa 110 TPEHUA»: ACPCBAHHBIH https://m.edsoo.ru/b8
. Opycok,Hadop 3b1607

HAKJIOHHOM IVIOCKOCTH C Ipy30B,MEXaHUYECKAS CKAMbSI,

NEPEMEHHBIM KOA(PPHUITMEHTOM JMHAMOMETD

Tpenust" win "M3yuenue

JBYDKEHUS TPy3a Ha BaTy C

TpeHuem"

Pu3NYEeCKU IPAKTUKYM IO

teme "MccnenoBanue yciaoBuit

paBHOBECHS TBEPAOTO TEIIA,

HMMEIOIIETO OCh BpallleHus'" WK bubnmnorexa [JOK
153 "KoHcTpyupoBanue JlaGopatopus Relion. https://m.edsoo.ru/4a

KPOHIITEIHOB M pacy€T CUII 04f4f7

ynpyroctu" win "M3yuenune

YCTOMYMBOCTH TBEPAOIO TeENA,

MMEIOLIETO IUIOIAb ONOPhI"

Pu3nyeCcKui MPaKTUKYM I10 ®ponrainpHas 1abopaTopHas

TeMe "U3MepeHre HMITyIIbca pabota «Mccnenosanne bu6nnorexa IJOK
154 TeNa 10 TOPMO3HOMY ITyTH" MIIH YHpYFOTO 1 HEYHPYTOTO https://m.eds00.ru/85

"M3MepeHue CUIIbI TATH,
CKOPOCTH MOJEIH

CTOJIKHOBCHUA TCII» . HUIHUHIPBI
MeTalIndeckue (aJTIOMIUHUEBBIN
U CTaJbHOMN), HUTb, MJIACTHIINH,

6fb28e



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

IIEKTPOMOOWIISI U MOIITHOCTH
cunbl TAru'" win "CpaBHEHUE
M3MEHEHHUS UMITyJIbCa TeJla C
MMITYJIbCOM CHJIBI" WJIN
"UccnenoBanue coxpaHeHUs
HMITYJIbCA MPU YIPYTOM
B3aUMOJICUCTBUN" WK
"N3MepeHne KHHETUUECKOI

SHEPIUU Teja 10 TOPMO3ZHOMY
n

IIyTH

IITaTUB TAa00PaTOPHBIH C
JepKaTeNneM,
nuHelikaJlabopaTopHas paboTta
Ne 2 «M3yueHue 3akoHa
COXPaHEHHMs SHEPTUN:
npy>xuHa xéctrocthio 20 H/m,
rpy3 maccoii 100 r (2 mr.),
IITaTUB JTaOOPaTOPHEIHA C
JiepKaTeneM, JMHEHKa

155

156

Pu3NYeCKU NPAKTUKYM 110
teme "U3yuenue
MU30TEPMHUYECKOTO MpoIecca
(pexoMeH/10BaHO
UCIOJIb30BaHuE LU(POBOI

nabopatopun)" win "U3yuenue

M30XOPHOro Iporecca uin
"N3yuenue n306apHOro
npouecca” win "l[IpoBepka
ypaBHEHUS COCTOSTHUS"
Du3NYECKU IPAKTUKYM I10
teme "M3mepenue yaenpHon
TEMI0EMKOCTH" UIN
"UccnenoBanue nporuecca
OCTHIBAHUS BemiecTBa" MIH
"HccnenoBadue agnadaTHOTO
npouecca’ wim "M3yuenne
B3aMMOCBSI3H SHEPTUU
MEXXMOJIEKYJIIPHOTO

JlaboparopHas padota Ne 3
«DKCTeprMeHTalbHAsI IPOBEPKa
3akoHa [ eli-JIroccaka»: qaTunk
JIABJICHMSI, TATYUK TEMIIEPaTyphl,
MITaTUB, COCY TSt
JIEMOHCTPAIINH Ta30BBIX 3aKOHOB,
JINHEWKa, coCy]] C TEMION BOAOH,
COCY/]l C XOJIOJHOW BOJIOM

JlaGopatopust Relion.

bubmuoreka [IOK
https://m.edsoo.ru/e0f
e7e07

bubnunorexa LIOK
https://m.edsoo.ru/2f2
faabl



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

B3aUMOJICUCTBUS U
TeMnepaTypbl KUTICHUS
JKUIKocTen"

157

Pu3NYECKU IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEN UCIIapeHUs
s)kunkocter" wim "M3mepenue
yII€TbHOM TEIUIOTHI MJIaBICHUS
apaa" unu "M3ydeHue cBOMCTB
HACBHIIIEHHBIX MTapoB" WU
"N3mepenune abCONMIOTHOM
BJIQYKHOCTH BO3/yXa U OIICHKA
Macchl IapoOB B IOMEIEHUN".
N3mepenue ko3 durmeHra
MMOBEPXHOCTHOTO HATSHKEHUS

JlabopaTtopust Relion.

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

158

159

Pu3NYEeCKU IPAKTUKYM IO
teme "Habmonenue
MIpPEBpALICHUS SHEPTUU
3apsKEHHOT0 KOHJEHCAaTopa B
JHEPTUIO U3ITyYEHUS
ceeronuona" uimm "M3ydenue
IIPOTEKaHUs TOKA B LIETIH,
coJiepsKalleil KoHaeHcarop" win
"Pacnipenienenue pasHocTH
MOTEHLNAJIOB (HaNpPsKEHUs)
IIPU [1OCJIEJOBATETLHOM
COEJIMHEHUH KOHJIEHCATOPOB"

®u3nYeCcKuil IPAKTUKYM 110
teme "HccnenoBanue

JlaGopatopus Relion.

Jlaboparopnas pabota Ne 4
«3yueHue napajienbHOro U
MOCIIEI0BATENBHOIO COETUHEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ec4
24377

bubmmorekxa [IOK
https://m.edsoo.ru/2b



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

CMCIIAHHOTO COCIMHCHUS
pesucropoB" wim "M3Mepenue
YAEIBHOTO CONTPOTUBIICHUS
MIPOBOJHUKOB" WIJIN
"NccneqoBaHue 3aBUCUMOCTH
CHUJIbI TOKA OT HAIPSDKCHUS IS
JIAaMITbI HaKaJIMBaHUA"

Ouznyeckuil MpakTUKyM IO
teme "HaOmronenune
anekTpoauza" win "M3Mepenue
3apsiia OAHOBAJICHTHOTO HOHA"

MIPOBOAHUKOBY: TaTIHK TOKa,
JaTYNK HaMPsDKEHUS, aMIIepMETP
JBYXIIPEAEIbHBIN, BOIBTMETP
JBYXIpeAebHbIHN, pe3UCTOpPHI,
WCTOYHHK MUTAHMS, KOMILJIEKT
MIPOBOJIOB, KIIFOY

179d98

wi "HccnenoBanue . bubmmorexa [JOK
160 1 Jlaboparopus Relion. https://m.edso00.ru/64

3aBUCHUMOCTH COIPOTUBIICHUS b6e901

TEPMOPE3UCTOPA OT

temrepatypbl” unu "CHarue

BOJIbT-aMIIEPHOU

XapaKTepUCTHKHU Auoaa”

PesepsHblil ypok. O60011eHNE 1 bubmuoteka [IOK
161 CUCTEMAaTH3aIHsI 3HAHWUH 110 1 https://m.edsoo.ru/ed

teMe "Kunemartuka" 017d93

PesepsHblit ypok. O60011eHNE 1 bubmuoteka [IOK
162 CUCTEMAaTH3aIHsI 3HAHWUH 110 1 https://m.edsoo.ru/31

teme "JlnHamuka" 49956b

PesepBublit ypok. O6o01IeHNE U bu6muoreka [JOK
163 CHUCTEMaTHU3aIus 3HaHUM 110 1 https://m.edso00.ru/0f9

teme "CraTtuka TBepaoro tema" 752ac

PesepBublit ypok. O0o01IeHNE U bu6muoreka [JOK
164 cHUCTEeMaTHU3alus 3HAaHUM 110 1 https://m.eds00.ru/6¢

TeMe "3aKOHBI COXPAHEHUS B

0df9cc


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

mexanuke"

PesepBHbIil ypok. O0001ICHHE U
cHUCTeMaTU3alrs 3HAaHUH 110

bu6nmmoreka [IOK

165 TeMme "OCHOBBI 1 https://m.edsoo.ru/de
MOJIEKYJISIPHOKMHETUYECKOMN 148976
Teopun"
PesepsuEIil ypok. O0001IIEHHE U
CHCTgMaTmZIIl)m{ 3HAHUH 110 Bubmorexa IIOK
166 - 1 https://m.edsoo.ru/0b
teme "TepMoauHaMuKa. cc77cl
TeroBsie Mamnebr"
PesepBurblii ypok. O00011I€HIE U
P P N bubnnorexa [{OK
cUCcTEMAaTU3aIs 3HaHUH 110
167 " 1 https://m.edso0.ru/59
TeMe "ArperaTHble COCTOSTHUS
cabc9l
BeulecTBa. Pa3zoBbie nepexoabl"”
PesepBHblit ypok. O0001IEHNE U bubmmnoreka HOK
168 cUcTeMAaTH3aIusg 3HaHUH I10 1 https://m.edsoo.ru/f23
TeMe "DnekTpuyeckoe nosue" 81c0c
PesepBHbIil ypok. O000IIEHNE U
CI/ICTIe)MaTI/IB:Il_:[)I/I}I 3HAHWM I10 Bubmaorexa IIOK
169 " . 1 https://m.edsoo.ru/3ca
TeMme "IlocTOsIHHBIN
. . e6dal
JIEKTPUUYECKUN TOK
PesepBurlii ypok. O000111€HIE U
CI/ICTEME[TI/BZII_:[)I/I}I 3HAHUM 110 Bubmuorexa IOK
170 - 1 https://m.edsoo.ru/cc7?
TEME ”OKI/I B Pa3IMYHBIX 681d4
cpenax bolaa
OBHIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



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

11 KIIACC

No KoumnuectBo yacos
HUcnoanlyemoe JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer KonTpoibu IMpakTuyeck
odopynoBaHue pecypcbi
n 0 ble paboThI ue padboTsbl
HeMoHcTpanus
((I/I3MepeHI/Ie 1oJIA
IIOCTOSHHOTO MarHuTam:
B o JaTYUK MAarHUTHOTO
3aUMOZICUCTBHC I1oJi4d, MMOCTOSHHBIN
IIOCTOSSTHHBIX MarHHUT ITOJOCOBOM.
MarHuTOB U HAemoncrpanus
1 1 «M3mepenue mos bubnmoreka [{OK https://m.edsoo.ru/487a8593
MIPOBOJIHUKOB C TOKOM.
BOKPYT MPOBOJHHKA C
MarnutHoe noie. TOKOM»: AaTHK
I'mnote3a Ammepa MAarHUTHOTO MOJIs, Ba
mTaTuBa, KOMIIJICKT
MIpOBOAOB, HCTOYHUK
TOKa, KJIIF0Y
Bekrop MarHuTHOM
uHayKuuu. [puHnun
CYMEPIIO3UITII
2 yrep . 1 bu6mmoteka IIOK https://m.edsoo.ru/4clabech
MarHUTHBIX TTOJICH.
Jluauu MarHuTHOM
WHIYKITUU
MaruauTHoe nose
3 IIPOBOJHMKA C TOKOM. 1 bubnuoreka [{OK https://m.edsoo.ru/d35d5262
OneiT Opcrena
Cuna Amnepa, e€
4 HaIpaBJIEHUE U 1 bu6nmoreka LIOK https://m.edsoo.ru/26d9c5ba
MOAYJb
5 Pemenue 3amay 1 bu6mmoreka IIOK https://m.edsoo.ru/a37a0c21



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

IIpuMeHeHue 3akoHa
Awmrepa.
DNEKTPOU3MEPUTENIbH
bI€ PUOOPHI

bubnmoreka [{OK https://m.edsoo.ru/ad7718d7

Cuua Jlopenua, eé
HaIpaBJIEHUE U
MOAYJb. J[BH>KEHUE
3apsHKEHHON YaCTULIBI
B OTHOPOJHOM
MarHuTHOM I10J1€

bubnmoreka [{OK https://m.edsoo.ru/c97afaal

Pemenue 3amau

Pa6ota cunsl Jlopenna

bubnuoteka [{OK https://m.edsoo.ru/504e98c7
bubmuoreka [{OK https://m.edsoo.ru/d518be4b

10

Pemenue 3amau

bu6mmoreka LIOK https://m.edso00.ru/93617bd9

11

12

13

14

MarnuTHOe noie B
BEILIECTBE.
DeppoOMarHeTUKH,
napa- 1 fnaMaraeTuku

OCHOBHBIC CBOMCTBA
(beppoOMarHeTHKOB.
[IpumeHeHne
dbeppoMarHeTUKoOB

Pemenne 3amau no
TeMe "MarautHoe
moje"

Pemmenue 3agad mo

Teme "MarautHoe
mone"

bu6mmoreka LIOK https://m.edsoo.ru/30ff9608

bubnuoteka [JOK https://m.edsoo.ru/0b58190a

bubnmuoreka [{OK https://m.edsoo.ru/5b55¢307

bubnmoreka [{OK https://m.edsoo.ru/41c4ae8a

15

SIBnenue
3JIEKTPOMArHUTHON
uHaykuu. [lorok

bubmuoreka [{OK https://m.edsoo.ru/b3efaOcl



https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

BEKTOpa MarHUTHOU
WHIYKIUH

16

17

C)1(O71394% 9117171
3aKkoH
3JICKTPOMArHUTHOM
uHaykiuu Papanes

bu6mmoreka LIOK https://m.edsoo.ru/48150bd8

bu6mmoreka LIOK https://m.edsoo.ru/a6dec188

18

Buxpesoe
AJIEKTPUYECKOE TOJIE.
Toxku dyko

bubnmoreka [{OK https://m.edsoo.ru/15abe140

19

20

O/C unaykuuu B
JBYDKYIIUXCS
IPOBOTHUKAX

Pemenue 3amau

bubnuoteka [JOK https://m.edsoo.ru/0235cc02

bubmuoreka [{OK https://m.edsoo.ru/4dfda618

21

22

23

24

25

[IpaBuio Jlenna

NHAyKTUBHOCTSD.
Karymxka
WHIYKTUBHOCTH B
IIEIIH IIOCTOSTHHOT'O
TOKa

SIBnenue
camounaykiuu. J/1C
CaMOWHTyKITUT

DHeprusi MarHuTHOro
MOJISI KATYILKH C
TOKOM.
DJIEKTPOMArHuTHOE
nosne

Pemenue 3amau

bubnuotexa [IOK https://m.edsoo.ru/bbc22726

bubnuoteka [{OK https://m.edsoo.ru/621eae9d

bubmuoteka [{OK https://m.edsoo.ru/7ee60ca8

bubnmoreka [{OK https://m.edsoo.ru/b3c0ad11l

bubmuoreka [{OK https://m.edsoo.ru/88f69d2b

26

O000meHue n
cucreMaTrni3aiuusa

bubnuoteka [{OK https://m.edsoo.ru/76484025



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

3HaHUH 110 TEME
"OnexTpoauHamuka"

27

28

29

30

KontponbsHas pabota
10 TeMe
"OnexTpoauHamuka"

KonebaTtenpHas
cucteMma. CBOOOIHEIE
KoJIEOaHHSI.
I'apmonunueckue
KoJIeOaHMsI

KunemaTtuueckoe u
JIUHAMHYECKOE
OIIMCaHHE
KoJie0aTeIbHBIX
NBIDKEHUHN

DHEPreTUIeCcKoe
omnucanue. BeiBog
IUHAMHYECKOTO
OIIMcCaHusig
FapMOHI/I‘IGCKI/IX
KoieOaHui U3 ux
3HepF€TquCKOFO nu
KHHEMATHYECKOTO
OITMCaHMS

bubnmoreka [{OK https://m.edsoo.ru/8ae09b98

bu6mmoreka LIOK https://m.edsoo.ru/7c1db385

bubmuoreka [{OK https://m.edsoo.ru/87ce9498

bubnuoteka [JOK https://m.edsoo.ru/e3c99692

31

32

AMiutyzaa u dasa
Kosie0aHut

[Tepuon u yactota
konebanuit. [lepron
MaJbIX CBOOOIHBIX
KOoJIEOaHMM
MaTEeMaTHYECKOIO

bubnuoteka [{OK https://m.edsoo.ru/7a0c439a

bubnuoteka [{OK https://m.edsoo.ru/e0399319



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

MasTHUKa. [lepuon
CBOOOIHBIX
KoJIEOaHMH
IPYKHHHOTO
MasiTHUKa

33

3aryxaroiue
KoJIeOaHHsI.
Brinyxnennbie
KkoyieOanus. Pe3oHanc

bubnmoreka [{OK https://m.edsoo.ru/72e93d09

34

35

36

37

38

39

ABTOKOJICOAHUA
Pemmenue 3agau

Ypoxk-koHpepeHuus
"MexaHndeckue
KoJIEOaHMS B
MY3BIKAJIbHBIX
MHCTpyMEHTax"

O06o06mIeHNE U
cHCTeMaTH3amus
3HAHUM T10 TeME
"MexaHnnueckue
Konebanus"

DNeKTPOMarHUTHHIE
KOJIEOaHMUSL.
KonebarennpHblii
KOHTYD

®opmyna Tomcona.
CBs13b aMIUIUTY b
3apsiia KOHJIeHcaTopa
C aMIUTUTYIOU CHJIBI

bubnuoteka [{OK https://m.edsoo.ru/6add2644

bubmuorexa [JOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/7561
23c5

bubnuoreka [{OK https://m.edsoo.ru/8ef587be

bubmuoreka [{OK https://m.edsoo.ru/eb84182f

bubnmnoreka [{OK https://m.edsoo.ru/d4adabde

bubmuoreka [{OK https://m.edsoo.ru/093f9afl



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

TOKa B KOJIEOATEIHFHOM
KOHTYpE

40

41

3aKOH COXpaHEHHUs
3HepFI/II/I B HACaJIbHOM
K0JIEOATETLHOM
KOHTYpE

3aTyxaroiue
3JIEKTPOMAarHUTHBIE
KoJIeOaHHs.
BriHyXcHHBIE
AJIEKTPOMATrHUTHBIE
KoJIeOaHus

bubnmoreka [{OK https://m.edsoo.ru/d1e2d543

bubnuotexa [JOK https://m.edsoo.ru/5e668619

42

43

44

45

46

IlepemeHHBIN TOK.
Pesucrop n
KOHJIEHCATOp B LIENHU
IIEPEMEHHOTr0 TOKa

Karymka
WHIYKTUBHOCTH B
L[ENU [IEpEMEHHOTO
TOKa

3akon Oma mis
AIEKTPUUYECKOM 11eTn
MIEPEMEHHOTO TOKa

MoiHocTh
MEPEMEHHOT0 TOKa.
AMIUTUTYAHOE U
JIEUCTBYIOLEE
3HAYEHUE CUJILI TOKA U
HaIPSKEHUS

Pesonanc B

bubnuoteka L{OK https://m.edsoo.ru/84836152

bubnuoreka [{OK https://m.edsoo.ru/cfa307af

bubmuoreka [{OK https://m.edsoo.ru/8bae38e6

bubnmnoreka [{OK https://m.edsoo.ru/lcac6c4c

bubmuoreka [{OK https://m.edsoo.ru/087506df



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df

AIEKTPUYECKOMN LETH

47

Pemmenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/al6836a4

48

49

50

HNneanbubrit
Tparcdopmarop.
[IpousBoacTso,
nepegava u
noTpebaeHue
BIIEKTPUYECKON
SHEPrUu

DKOJOTUYECKHUE PUCKHU
MIpY MPOU3BOACTBE
3JIEKTPOIHEPTHUU.
Kynberypa
HCIIOJIE30BaHUS
3JIEKTPOIHEPTUU B
IMOBCEAHEBHOM KH3HU

Pemenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/f97418ae

bubmuoreka [{OK https://m.edsoo.ru/a6f74d93

bubmuoreka [{OK https://m.edsoo.ru/ee6677ed

o1

Pemenue 3agau

bubnuoreka [{OK https://m.edsoo.ru/7cab59f8

52

O06o06mIeHNE U
CHCTEeMaTH3aIHs
3HAHUH 110 TEME
"DeKTpOMarHuTHBIE
KoyicOaHms"

bubnuoteka [{OK https://m.edsoo.ru/401024a9

53

54

55

Mexann4deckue
BOJIHEL.
XapakTepucTUKU
MEXaHUYECKUX BOJIH

CaoiicTBa
MEXAHUYECKUX BOJIH

3BYK.

bubmuoreka [{OK https://m.edsoo.ru/a58e109f

bubmuoreka I{OK https://m.edsoo.ru/d9ae1000

bubmuoreka [{OK https://m.edsoo.ru/138b6f09



https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09

XapakTepucTuKu
3ByKa

56

57

Nudpa3Byk u

yibTpa3Byk. lllymoBoe

3arpsi3HeHue
OKpYKaroILEH Cpeibl

Pemenue 3agau

bubnmoreka [{OK https://m.edsoo.ru/7380038f

bu6mmoreka LIOK https://m.edsoo.ru/cfd918bf

58

DNIeKTpOMarHuTHBIC
BOJIHBI. M3ny4yenue
3EKTPOMArHUTHBIX
BOJIH

bubmuoreka [{OK https://m.edsoo.ru/714e5dbl

59

OHeprus
3JIEKTPOMAarHUTHBIX
BosiH. CBolicTBa
3JICKTPOMAarHUTHBIX
BOJIH

bubmuoreka [{OK https://m.edsoo.ru/d01b818c

60

61

62

IIxama
3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U
OBITY

[TpuHIUTIBL
PAIUOCBSI3U U
TEJICBUICHUS.
Pagnonokammus.
DIIEKTPOMarHuTHOE
3arpsi3HEHUE
OKpYKaroIlei cpebl

KonTtponbsHas padora

bubmuoreka [{OK https://m.edsoo.ru/49belf9e

bubnmnoreka [{OK https://m.edsoo.ru/9f96f1f8

bubmuoreka I{OK https://m.edsoo.ru/4f7985a0



https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0

o teMe "Kosebanus u
BOJIHEI"

63

64

65

66

Cger. 3akoH
IIPSIMOJIMHEMHOTO
pacrupocTpaHeHus
CBETa

Pemenue 3agay Ha
MIPUMEHEHHE 3aKOHA
IIPSIMOJIMHEMHOTO
pacrpocTpaHeHus
cBeTa

OTtpaxxeHue cBeTa.
ITnockoe 3epkaro.
Cdepugeckoe 3epkaio

[Ipenomnenue cBera.
AOCONIOTHEIN 1
OTHOCHUTEJIbHBIN
MoKa3aTelb
npesnomiuenus. [lomnoe
BHYTpPEHHEE
OTpakeHUE.
[IpenenbHbIi yron
IOJIHOTO BHYTPEHHETO
OTpaXKE€HUs

bubnmoreka [{OK https://m.edsoo.ru/f9566406

bubnmoreka [{OK https://m.edsoo.ru/ea32d455

bubmuoreka [{OK https://m.edsoo.ru/a005d2bb

bubnuoteka [{OK https://m.edsoo.ru/bc2e55cd

67

Pemenue 3agad Ha
MIPUMEHEHNE 3aKOHOB
OTpaXEHUs U
MPEJIOMIIEHUS CBETA

bubmuoteka [{OK https://m.edsoo.ru/49d830a9

68

Xon J1y4eil B mpu3Me.
Hucniepcus ceera.
CnoxHbIii cocTaB

bubmuoteka [{OK https://m.edsoo.ru/d8elc3be



https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be

Oenoro ceera. [{Ber

69

70

71

72

JIunzel. DokycHoe
paccTosiHue u
ONTUYECKas CUJIa
JIUH3BI

[Toctpoenue
N300pakeHHH B
JMH3aX U UX
CHUCTEMax.
YBennyeHue TuH3bI

Pemienue 3a1a4 Ha
MIOCTPOCHHE
N300paKCHHH,
TIOJTy9aE€MBIX C
TIOMOIIIBIO JINH3

I'ma3 kak onTuueckas
cucTeMa

bubnmoreka [{OK https://m.edsoo.ru/60441359

bu6mmoreka LIOK https://m.edsoo.ru/bb53b1d5

bubmuoreka [{OK https://m.edsoo.ru/5a868f09

bubmuoreka [{OK https://m.edsoo.ru/ecd480a2

73

74

Pemrenue 3agau.
[Ipenemnsr
MIPUMEHUMOCTH
reOMETPUYECKON
OIITHKH

CxopocTh cBeTa U
METO/IbI €€ U3MEPEHHUS

bubmuoreka [{OK https://m.edsoo.ru/cd174a10

bubnuoteka [{OK https://m.edsoo.ru/f32aab06

75
76

Hucnepcus ceera

WnTepdepenmus ceera

bubnmuoreka [{OK https://m.edsoo.ru/lel6cc6e
bubnmnoreka [{OK https://m.edsoo.ru/5fc0c638

77

KorepenTHsie
WCTOYHHKU. Y CIIOBHUSI
HaOJIFOIEHUS
MaKCUMYMOB U

bu6mmoreka IIOK https://m.edsoo.ru/c6416d48



https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48

MHWHUMYMOB

78

Pemmenue 3agau

bu6mmoreka IIOK https://m.edsoo.ru/3061de2b

79

IIpumeHenune
UHTEpEpEeHINH

bubnmoreka [{OK https://m.edsoo.ru/668edbc8

80

81

82

Hudpakmus ceeTa
Hudpakauonnas
pemérka. YcinoBue
HAOJII0/ICHUS TJIaBHBIX
MaKCHMYMOB

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/12ed04b5

bu6mmoreka LIOK https://m.edsoo.ru/f998d964

bu6mmoteka LIOK https://m.edsoo.ru/d58c411a

83

84

ITonepeunocThb
CBETOBBIX BOJIH.
[Tonspuzanusa ceera

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/e9890fe9

bubmuoreka [{OK https://m.edsoo.ru/c56¢8158

85

CBETOBBIE SIBJICHHUS B
pupoJie

bubmuoteka [IOK https://m.edsoo.ru/0b36363d

86

87

88

89

O06o06mIeHNE U
CHCTEMATH3AIIHS
3HAHUH 110 TEME
"Onruka"

KonTponbnas pabora
mo TeMe «OnTuka»
I'panunb
MPUMEHUMOCTHU
KJIAaCCHYECKOM
MEXaHUKHU. 3aKOHBI
3JIEKTPOIUHAMUKHU U
MIPUHITATT
OTHOCHUTEIBLHOCTH

ITocTynatsl

bubnuoteka [{OK https://m.edsoo.ru/8a14748b

bubmuoreka [{OK https://m.edsoo.ru/82315dd4

bubnnoreka [{OK https://m.edsoo.ru/c9bd77ch

bubmuorexa I{OK https://m.edsoo.ru/c56f05ch



https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb

CIIELUAIILHON TEOpUU
OTHOCHUTEIIBHOCTH

90

91

[TpocTpancTBeHHO-
BPEMEHHOHN UHTEPBal.
[IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3amenJieHre BpEMEHU
U COKpAICHUE JUTUHBI

DHeprus U UMIYJbC

peHHTHBHCTCKOﬁ
qaCTULbI

bubnmoreka [{OK https://m.edsoo.ru/d83742bb

bubnuoreka I{OK https://m.edsoo.ru/853a64fc

92

CBs3b MacChI C
SHEPIueu u
HMITYJIECOM
PENSTUBUCTCKON
YaCTULbl. DHEPTUs
MTOKOS

bubmmoreka [{OK https://m.edsoo.ru/b6258ffa

93

PaBHOBecHOEe
TEIIOBOE U3Ty4YCHUE

bubnuoteka [{OK https://m.edsoo.ru/f54035a5

94

95

3aK0H CMEIIECHUS
Buuna

I'unnoreza M. Ilimanka
0 xBaHTax. POTOHEI

bubnuoteka [{OK https://m.edsoo.ru/1c5ff752

bubnmoreka [{OK https://m.edsoo.ru/a5ffa218

96

DHeprus ¥ UMITYJIbC
dboToHa

bubmuoreka [{OK https://m.edsoo.ru/7fb307ec

97

®orodddext. OnbIThI
A.T. Croneroga.

bubmuoteka [{OK https://m.edsoo.ru/8c68e5b9



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

3akoHsb! poTodddexra

98

99

100

YpaBHeHue
OUHINTENHA 11

dororddexra.

"Kpachas rpanuna”

dororddekra

JlaBieHwue cBeTa.
Omgrter 11. H.
Jlebenena
BomnHoBrle cBOMCTBA
YaCTHII

bubnmoreka [{OK https://m.edsoo.ru/01ef4556

bu6mmoreka LIOK https://m.edsoo.ru/64b4f966

bubmuoreka [{OK https://m.edsoo.ru/f59cfcec

101

Bounbl ne bporis.
JnvuHa BoJIHBI e
Bpoiins u pazmepsl
o0JacTu JoKalInu3auu
JBUKYIIECHCS 4aCTULIbI

bubnmuoreka [{OK https://m.edsoo.ru/5df8bafl

102

Kopnyckynsipao-
BOJIHOBOW JTyaJIN3M

bubnuoteka [{OK https://m.edsoo.ru/8ccab62a

103

104

105

106

Hudpaxius
3JIEKTPOHOB Ha
KpHCTaJIax
Crenuduxa
U3MEPEHUN B
MHUKPOMHUPE.
CoOTHOIICHUS
HEOIPEIEIEHHOCTEN
I'eitzenbepra
Pemenue
rpaduueckux 3aga4

Pemenue pacuéTHbix

bubnmuoteka [{OK https://m.edsoo.ru/30dbal8c

bubnmuoteka [{OK https://m.edsoo.ru/65783dec

bubmuorexa [{OK https://m.edsoo.ru/e70195bd

bubmuoreka I{OK https://m.edsoo.ru/ee9b3182



https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182

3aaad

107

108

109

KoHnTtposnbhas pabota
1o TeMam: "OCHOBBI
CTO",
"KopmyckyinspHo-
BOJIHOBOM JTyayin3m"
OnbITHI 11O
UCCJIETOBAaHUIO
CTPOCHHS aToMa.
[Inmanerapnas moneins
atoma Pesepdopra

[Tocrynater bopa

bubnmoreka [{OK https://m.edsoo.ru/c3de891a

bubnmoreka [{OK https://m.edsoo.ru/312b750a

bubmuoreka I{OK https://m.edsoo.ru/404dfa9a

110

Bunael cnektpos.
Crnektp ypoBHeH
JHEPruy aroma
BOZIOpOZA

bubmuoreka [{OK https://m.edsoo.ru/cf74blla

111

CrioHTaHHOE U
BBIHYXJICHHOE
U3ITy4yeHHUe CBeTa

bu6mmoreka [IOK https://m.edsoo.ru/f945d85c

112

113

114

Jlazep

Hyknonnas mozens
snpa 'eiizen6epra-
WBanenko. 3apsn u

MacCCOBOC YUCJIO dapa.

M30TonEI.
PagnoakTuBHOCTE

3aKoH
PaAMOaKTUBHOTO
pacnana. CBoiicTBa
MOHHU3UPYIOIIECTO

bubnuoteka [{OK https://m.edsoo.ru/2288a0c4

bubmuoreka [{OK https://m.edsoo.ru/34ada5de

bubmuoreka [{OK https://m.edsoo.ru/aab98bef



https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef

u3llydeHus. BiausHue
PaauOaKTUBHOCTU Ha
JKUBBIE OPraHU3MBI.
Hozumerpus

115

DHeprus CBA3U
HYKJIOHOB B sIJIpeE.
SInepHble CUIIBL.
HedexT macchr spa.
SnepHble peakiuu.
SnepHbie peakTOpHI.
[Tpobmembr
YIIPaBIISIEMOTO
TEPMOSICPHOTO
CHHTE3A.
DKOJIOTHYECKUE
ACTEKThI Pa3BUTHUS
AJIEPHOMN YHEPTETUKH

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

116

MerToibl perucTpanuu
1 UCCIICIOBAHMS
3JIEMEHTapPHBIX
YaCTHII.
DyHIaMEHTAIbHBIE
B3aUMOICHCTBUS.
bapuonsl, Me30HBI U
JIETITOHHI.
[IpencraBnenue o

CrangapTHON MOJEINH.

KBapk-riroonnas
MOJIEb aIJPOHOB

bubmuoreka [{OK https://m.edsoo.ru/lac08a5b

117

®du3uKa 3a npeaeaaMu

CranmapTHOI MOIemH.

bubmuoteka [{OK https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

TémHas Marepus u
TEMHAas1 SHEPTUs.
EnnuctBo
buznyecKoil KapTUHBI
Mupa

118

Oransl pa3BUTHA
aCTPOHOMHUHU.
3HaueHne aCTPOHOMHHU

bubnmoreka [{OK https://m.edsoo.ru/ad73e145

119

[IpumenumocTs
3aKOHOB (pH3MKH ISt
00BsICHEHUS IPUPOIBI
KOCMHUYECKHX
00BEKTOB. MeTo/1b!
ACTPOHOMUYECKHX
HUCCIEOBAHUN

bu6mmoreka LIOK https://m.edsoo.ru/39c44028

120

121

CoBpemeHHbIE
OIITHUYECKHEC
TEJIECKOTIBI,
pauoTeNeCKOIbI,
BHeaTMocpepHas
aCTPOHOMHUS

Bup 38é3nH0r0 Heba.
CozBe3aus, apkue
3BE3/1bl, IUTAHETHI, UX
BUJMMOE TBH)KEHUE

bubmuoreka [{OK https://m.edsoo.ru/4877aale

bubmuoreka [{OK https://m.edsoo.ru/aac588eb

122

ConHeyHast cucTeMa.
Connne. ConHeuHas
aKTUBHOCTD.
Hcrounuk sHepruu
ComHIia ¥ 3BE3]1

bubnmnoreka [{OK https://m.edsoo.ru/22748eb4

123

3BE31IBI, X OCHOBHEIE

bubnuoteka [{OK https://m.edsoo.ru/42169944



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944

XapaKTEPUCTUKH.
Huarpamma
"CreKTpaIbHbIN KJ1acc
— CBETUMOCTB"

124

125

3Be3abI TIIaBHOU
[IOCJIEI0BATEIILHOCTH

Buyrpenunee crpoenue
3B€37. COBpeMEHHBIE
MPE/ICTABJICHUS O
MPOUCXOKICHUH U
spomoruu CojHIa u
3BE3. OTaMbl )KU3HU
3BE3]

bubnmoreka [{OK https://m.edsoo.ru/b3cb766c

bubnuoteka [{OK https://m.edsoo.ru/d09da494

126

Mineunsii [Iyte —
Hama ['anakTuka.
Turbl ranakTuk.
YépHble ObIPHI B ApPAX
raJIaKTUK

bubnuoteka [{OK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacmmpenue
Bceenennoii. 3akoH
Xabb6na. Teopus
Bonbioro B3peIBa.
PenukToBoe
U3JIy4eHHE

bubnuoteka [{OK https://m.edsoo.ru/3dbdf0d2

128

MacmrabHas
CTpPYKTypa
Bcenennoii.
MertaranakTuka

bubnmnoreka [{OK https://m.edsoo.ru/ce234633

129

Hepeménnrie
POOIIEMBI

bubnmuoteka [{OK https://m.edsoo.ru/d37d9ffe



https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
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ACTPOHOMHH

130

131

132

dusznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
MAarHUTHOTO IIOJIS
MMOCTOSIHHBIX
MarHuToB" WiIn
"UccnenoBanue
CBOMCTB
dbeppoMaraeTukoB"
nnu "UcciaenoBanue
JEeHCTBHUS
IMOCTOSHHOT'O MarHuTa
Ha paMKy ¢ TOKOM"

duznueckuit
MPAKTUKYM IO TeMe
"Nzmepenne cuiibl
Awmrnepa" wiu
"U3yuenue
3aBUCHUMOCTH CHJIBI
AmMIiepa OT CHJIBI
TOKa" WiIn
"Onpenenenue
MarHUTHON MHIYKLIUU
Ha OCHOBE U3MEPEHHUS
cuiibl Ammnepa"

duznueckuit
MPAKTUKYM T10 TEME
"UccnemoBanue
SIBJICHMS
3JIEKTPOMAarHUTHOM

Jlaboparopus Relion.

Jlabopatopust Relion.

JIabopatopus Relion.
Jlaboparopuas pabota Ne
2 «3axon Dapajes.
SBnenue
INEKTPOMArHUTHON
WHIYKIAHY»: JaTIHK

bu6mmoreka LIOK https://m.edsoo.ru/67361aef

bubnuoteka [{OK https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da

WHIYKIUU" WK
"Onpenenenue
WHIYKIIUA BUXPEBOTO
MarduTHOTO IOA"

HaNpsDKeHUS, aTINK
MarHUTHOTO IO,
JMHEWKa, KaTylIKa-
MOTOK, IIOCTOSTHHBII
M0JI0OCOBOM MarHur,
TpyOKka u3 [1BX,
KOMILIEKT IPOBOJIOB,
LITAaTUB C JiepKaTeneM

Duzyeckui Jlabopatopus Relion.
IIPAKTUKYM I10 TEMEC Jemoncrpanus
"UccnenoBanue «Tpanchopmaropy:
133 ABICHIA " ﬁ;ﬁﬁ:ﬁiﬁﬁmoma@, bu6mmoreka LIOK https://m.edsoo.ru/b8fb6391
CaMOUHIYKIUHN" WK y
"CGopka Mozenn 3BYKOB06I/I reHepaT(\)'p,
MHOT'OOOMOTOYHBIN
JJIICKTPOMArHUTHOT'O TpaHchopMarop, Habop
reneparopa" POBOJIOB
duzndecKkui
MPAKTUKYM I10 TeMe
"Usmepenue nepuoaa
134 CBOOOJTHBIX Jlabopatopus Relion.  bubnuoteka [{OK https://m.edsoo.ru/5d159d35
KoJIeOaHWI HUTSHOTO
U TIPY’)KUHHOTO
MasiTHUKOB"
duzndeckui
MPAKTUKYM I10 TeMe
135~ [peobpasomaiie TaGoparopus Relion.  Bubnmoreka [IOK https://m.edso0.ru/a28026bd
SHEPTUH B
IPYXKHHHOM
MasiTHUKe"
dusryeckuii Jlabopatopus Relion.
136 = mpakTHKyM IO TeMe Hemonctpawstacsmepet | pysnyoreka ITOK https://m.edsoo.ru/89dc2d90

"UccimenoBanue

HE€ XapaKTCPUCTHUK
TIEPEMEHHOTO TOKa»:



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

MEePEMEHHOT0 TOKa
yepes
MOCIIeI0BATEIbHO
COECINHEHHDIC
KOHJICHCATOD,
KaTyIlIKy U pe3uctop"
nn "UccnenoBanue
paboOThI HCTOYHUKOB
CBETa B LIETIH
NepeMeHHOTo ToKa"

Ddusnueckuii
MPaKTUKYM I10 TEME

JIByXKaHaJIbHAsS
MPUCTaBKa-OCIILIOrpad,
3BYKOBOM T'€HEpaTop,
Habop npo0BOIOB

137 "U3y4eHue Jlaboparopus Relion.  bu6mmoteka [{OK https://m.edsoo.ru/b100661a
11apaMeTpOB 3BYKOBOM
BOJIHBI"
JIaboparopus Relion.
. JlabopatopHas pabota Ne
Dusnyeckuit 4«M3mepenue
IMMPAKTUKYM 110 TCMEC okasares
"N3mepenune MPEJOMIIEHHS! CTEKIIAN:
okazaTesst OCBETHUTEIb C
138 mpenomieHns cTekna" HCTOUHHMKOM CBETa Ha3,5 | puamyarexa [JOK https:/m.edsoo.ru/42569eal
" B, ucrounuk nuraHus,
nm "Tlonyuenne KOMILIEKT TPOBOJIOB,
M300pakeHHs B wenepas guadparma,
CUCTEME U3 IIJIOCKOI'O MOJTYyUMIUHAIP, MIaHIICT
3epKana u JTHH3H" Ha IJIOTHOM JIHCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
B JIabopatopus Relion.
MPAKTHKYM 10 TeMe JIabopaTopHas pabora Ne 5
139 «Onpegenenne bubmuorexa LIOK https://m.edsoo.ru/b879fh3f
I/ICCJIeHOBaHI/Ie OINTUYECKOUN CHUJIBI U
3aBHCHMOCTH (hOKyCHOTO paccTOsSHUS

coOuparomen JTUH3BIY:



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

doxycHOTO
paccTosHUS OT
BelecTBa (Ha
pUMeEpe KUJTKUX
JUH3)" WIH
"U3mepenne
doxycHOTO
paccTosHus
pacceuBarouUX JUH3"

OCBETHUTEJIb C ICTOYHHUKOM
cBera Ha 3,5 B, uctouHuk
MUTa-HUS, KOMILIEKT
IpOBOJOB, IIeNieBas
nuadparma, 3KpaH
CTaJbHOM, HaNpaBJIsAOIIAs
C U3MEPUTEJBHOUN LIKAJIOH,
cobuparomue JIUH3H,
paccemBaroImas JINH3A,
clang

«Mopens npenMeTa» B

peitepe

140

141

Dduzmueckuit
MPAKTUKYM IO TeMe
"HabGnronenue
nudpakimy,
uHTEephEpPEHITUU 1
MoJIsipu3aIuu cBera"

dusnueckuit
MPAKTUKYM IO TeMe
"Onpenenenue
UMITyJbCa U SHEPTUU
PENSTHBUCTCKIX
yacTutl (1o
¢dororpadusM TpeKkoB
3apsHKCHHBIX YaCTHII B
MarHuTHOM TioJie)"

JlabGopaTtopust Relion.

bubmuoreka [{OK https://m.edsoo.ru/8b7ac737

bubnuoteka [{OK https://m.edsoo.ru/63756¢47

142

duznueckuit
MPAKTUKYM 10 TEME
"N3mepenue
noctostHHOM I1manka
Ha OCHOBE
HCCJIeIOBaHUS

Jlabopatopust Relion.

bubmuoreka [{OK https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

dororddexra” wm
"UccnenoBanue
3aBUCHUMOCTH CHJIBI
TOKa 4epe3 CBETOUO]T
OT HarpspKeHus"

143

144

duznmueckuit
MPaKTUKYM I10 TEME
"UccnenoBanue
CIeKTpa
pa3peKeHHOTO
aTOMapHOI'0 BOJOpOAa
Y U3MEpPEHUE
MMOCTOSTHHOM
Pun6epra"
duznyeckuit
MPAKTUKYM IO TeMe
"UccnemoBanue
paauoakTUBHOTO OoHA
C HCIOJIL30BaHUEM
no3umMeTpa uiu
"N3yuenne
MOTJIOIIEHHS OeTa-
YacTHI] ATFIOMUHIEM"

JlabGopartopust Relion.

Jlabopatopust Relion.

bubmuoreka I{OK https://m.edsoo.ru/ec651eb8

bubnuoteka [{OK https://m.edsoo.ru/c3dabe6e

145

duznmueckuit
MPAKTHUKYM I10 TeMe
"HaOnroneuus
3BE3HOTO HEOA
HEBOOPYXKEHHBIM
I1a30M C
HCIOJIb30BaHUEM
KOMITBIOTEPHBIX

JlaGoparopus Relion.

bubnmoreka [{OK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

MPUIIOKEHUI IS
onpeeIeHus
MOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHBIE CO3BE3IUS
CeepHoro
NOJTyIIapust U SIpKUe
3BE31bI" UIHN
"HaOmonenus B
teneckol JIyHsl,
IJIaHET, TYMAHHOCTEN
U 3BE3IHBIX
CKOILICHHI"

146

O6o0meHue u
CHCTEeMaTU3alus
3HaHu#. Posb pusuku
Y aCTPOHOMUU B
9KOHOMHYECKOM,
TEXHOJIOTHYECKOM,
COIIMATLHOM U
3TUYECKOH cdepax
JIeITEIILHOCTH
YyeoBeKa

bubmuoreka [{OK https://m.edsoo.ru/ad6ddeed

147

O06o001menue u
cUCTEeMaTU3aIus
3HaHuU. Posib 1 MecTo
(GU3HUKHN U aCTPOHOMHHU
B COBPEMEHHOM
Hay4YHOH KapTUHE
Mupa

bu6mmorteka IIOK https://m.edsoo.ru/18f19f7¢c



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

148

Ob6o061enne u
cucTeMaTH3alus
3HaHu#. Poib
buznyeckoii Teopuu B
bopMHUpOBaHUH
MpEJCTaBICHUN O
¢du3nueckoil kapTrHe
MHpa, MECTO
(bu3nUecKoil KapTHHBI
MUpa B 0011IEM pAy
COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O
npupoje

bubnmoreka [{OK https://m.edsoo.ru/e7d400f4

149

O0o06mIeHue U
CHCTEMAaTH3aLMs
3HAHHUH 10 TEME
"Kunemaruka"

bubmuoreka [{OK https://m.edsoo.ru/b032fcab

150

0O000meHue n
CHCTEMAaTHU3aLUs
3HAHUM T10 TeME
"Kunemaruka"

bubnuoteka [{OK https://m.edsoo.ru/4e31b507

151

0O000meHue n
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"Munamuka"

bubnuoteka [{OK https://m.edsoo.ru/2dfbafc5

152

O000meHne n
CHCTEMAaTH3aIlHs
3HAHUH 110 TEME
"Cratuka TBEpAOro
Tena"

bubmuoteka [{OK https://m.edsoo.ru/3ccad82e



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

153

O06o06mIeHNE U
CHCTEMAaTHU3allH
3HAHHH 10 TEME
"3aKOHBI COXpaHEHHUsI
B MeXaHHKe"

bu6mmoreka LIOK https://m.edsoo.ru/32a4d1a0

154

155

156

157

158

O06o0061IeH e U
CHCTEMAaTHU3allH
3HAHHH 10 TEME
"OCHOBBHI
MOJIEKYJISIPHO-
KUHETHYCCKOH
teopun"

O06o0611IEHNE U
CHCTEMAaTH3aLMs
3HAHHUH 10 TEME
"TepMoHaMUKa.
TennoBrie MalInHb"

Ob6o061eHne u
CUCTEMATU3aLHs
3HaHUH 110 TEME
"ArperarHble
COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXObI"

O06o06mIeHuE U
CHCTEMAaTH3aIus
3HAHUM 10 TeMe
"DneKkTpuuecKoe
mmosne"

O06o0061IEHNE U

CUCTEMAaTHU3aIus
3HAaHUH 110 TEME

bu6mmoreka LIOK https://m.edsoo.ru/ed440ca8

bubmuorexa [{OK https://m.edsoo.ru/c63f7¢10

bubmuoreka [{OK https://m.edsoo.ru/1d36b5b1

bubnmoreka [{OK https://m.edsoo.ru/3bf0def9

bubmuoreka I{OK https://m.edsoo.ru/71453ee6



https://m.edsoo.ru/32a4d1a0
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"[TocTossHHBII
ANEKTPUUECKUH TOK"

159

160

161

162

0O00011eHue 1
CUcreMaTuni3aluAa

3gauui o reme "Toku

B Pa3JIMYHBIX cpenax”

O00011eHuE U
CHCTEMAaTU3aLus
3HAHUH 110 TEME
"Maraurnoe nose"

PesepBHbIil ypok.
O06o0611IEHNE U
CUCTeMAaTH3aIIHs
3HaHUM 10 TEME
"DeKTpOMarHuTHas
UHIyKIUs"
PesepBHBIil ypOK.
O6o061eHne u
CHUCTEMaTH3aIUs
3HaHUM 1O TeME
"MexaHu4ecKue
KosneOaHus"

bubnmoreka [{OK https://m.edsoo.ru/3d40077a

bubnmoreka [{OK https://m.edsoo.ru/3b4c06ae

bu6mmoreka LIOK https://m.edsoo.ru/053e2248

bubnuoteka [{OK https://m.edsoo.ru/d6310bfd

163

PesepBHBIi ypOK.
O0001eHue n
CHCTEMAaTH3aIlHs
3HAHHH 10 TEME
"DeKTpOMarHuTHHIE
koJsieOanus"

bubnuoteka [{OK https://m.edsoo.ru/5e2bb83d

164

Pe3epBHbIit ypok.
O000meHue n
CHUCTEMaTH3aITUs

bubmuoreka [{OK https://m.edsoo.ru/96a7a2dd



https://m.edsoo.ru/3d40077a
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https://m.edsoo.ru/053e2248
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3HAHUM 10 TEME
"MexaHHYeCcKHE U
3JIEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHBIi ypOK.
O06o0061IeH e U
CHCTEMAaTHU3allH
3HAHHH 10 TEME
"Onruka"

bubnmoreka [{OK https://m.edsoo.ru/52ad1603

166

PesepBHBIi ypOK.
O0o06mIeHue U
CHCTEMAaTU3alMs
3HAHHH 10 TEME
"OcnHoBrl CTO"

bubnuoteka L{OK https://m.edsoo.ru/5bec1c65

167

PesepBHBIi1 ypOK.
O0o06mIeHue U
CHCTEMAaTH3aIlH
3HAHUH 10 TEME
"KopmyckyisapHo-
BOJIHOBOM Jyasiu3m"

bubmuoreka IIOK https://m.edsoo.ru/f7¢59d38

168

PesepBHBIi ypOK.
O0001eHue n
cHCTeMaTU3amus
3HAHUM 10 TeMe
"dusznka aroma"

bubmuoreka [{OK https://m.edsoo.ru/1f511654

169

PesepBHBIi1 ypOK.
0O000meHue n
CHCTEMAaTH3aIus
3HAHUM 10 TeMe
"dusznka aTOMHOTO
sIIpa ¥ DJIIEMEHTAPHBIX

bubnnoreka [{OK https://m.edsoo.ru/905c5ce0



https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
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vactul”

Pe3epBHbIil ypok.
0O00011eHue 1
cucremMaru3anus

170 . 1 bubmuoreka I{OK https://m.edsoo.ru/2bffb94c
3HAHUU 110 TEME
"3eMEHTEI
actpouzuxu”
OBILEE KOJIMYECTBO 170 16

YACOB 110 ITPOTPAMME



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




