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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHON TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHON pabodeil mporpamMMmbl BocmuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomnux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOTO MpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpPKAHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOTO YpOBHS IMO3BOJISIET PEATM30BAThH
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEW Ka)AbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpeneistoTcs iIaHupyeMble pe3yIbTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHMU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyuYarolIuXCsl, OCBOMBIIMX
mporpaMmy 1o (pu3HKe Ha YPOBHE CpeaHEro 001ero oopa3oBaHus Ha yriry0aEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-IEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIaHUPYEMBIE Pe3yIbTaThl OCBOCHHMS Kypca (GU3UKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIEe IPEIMETHBIE PE3YyJIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpaMMa no gu3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTECH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEau3alMd  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K MpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s3aTeNbHOM YaCTH COJIep KaHus Kypca.



®duszuka kak Hayka O HamOojiee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa 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 TMPOIECCOB M SIBIICHUW, W3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCTIOPTA, OCBOEHUSI KOCMOCA,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOy4aronierocsi, B (pOpMHUpOBAHUE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpPEIHETO O0IIEr0 00pa30BaHus OJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PM3UKHU, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusvku yriyoi€HHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. Jns yrayonéHHoro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIOYAIOLIETO (DPOHTANBHBIE YYEHHUYECKHE OMNBITHI MPH HW3yYEHWU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanu3anuu GU3NYECKOro MpakTukyma. B mepBom ciyyae mpakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO TOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil ciocod — 3To uHTerpanus padbor
INPAaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCS B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme 1no (¢usnke cuCTeMa YYEHMUYECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpakTUKyMa NpPECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM oOecneumBaercs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 715t pacUETHBIX 33]1a4 TPUOPUTETOM SBJISIOTCS 337]a4M C SIBHO 33JIaHHOMN
¥ HESBHO 33aJ]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3ieoB. [|Jisi KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k maTepHaIbHO-TEXHUUECKOMY
oOecrieueHunto ydeOHoro mporecca Kype Gusuku yriryOos€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyTOBaHUE IS BHITIOTHEHHSI yKa3aHHBIX B TPOrpaMMe 1Mo (PU3uKe YICHHUECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAJIbHOW JOCTaTOYHOCTH M  O0ECTeurMBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpPMHpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UYECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (U3HUKOM, TMOJArOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HalPABJICHHH.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBICHUM B TMPUPOAC U ISl TMPUHATHUS MPAKTUUYECKUX PEUICHUUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 33JIaHHON (hU3UICCKON
MOJICNIbIO, 3aj/lay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeNIM, AJEKBaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3NYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
OINPENENECHHS TOCTOBEPHOCTH MOJYYEHHOTO pE3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE WHTEpeca K chepam nmpodhecCuoHATHLHOU NESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YypOBEHD
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHUS JTa0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unoTe3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKas TEOpHsl.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENU OCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunenHoe  nBuxkeHue. J[BMKEHHME MAaTepUAIBHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPAIOB, IEIHBIE, LIECTEpEHYATBIE U PEMEHHBIE ITepeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBu>keHus Tena, OpoIIeHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEpHOJ1a 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduyeckoil IMpoThl. J[BUkeHHnEe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUME PAaBHOACHCTBYIOIIECH MPUIOKEHHBIX K TE€IIy CHJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaiibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LIeHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUHAIBbHBbIE CWIBL. lloTeHnManbHas HHEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUUYECKON YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUU PabOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JNEHUCTBHUU Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxeHue. XapakTep JBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojelnel. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TMPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMYMH, ONMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JSHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAUHAMUKe. Beruucienue padoTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Temno€éMKOCTh Tenma. YaenbHas H  MOJIIPHAS
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUs] BHYTPEHHEH JHEPruu TEPMOJUHAMUYECKOU
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHUs TEILIOBBIX ABUrarenei. TermoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJ0B C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHas TEIoTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedopmanmu tBEporo Tena. Pactspkenue n cxxatue. Caur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckrue yCTpOWCTBA UM  TEXHOJIOTUYECKHE TMPOLECCHI:  KUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, IUAIEKTPUKA U  MOJYNPOBOIHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

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

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupnekTpukn B 3JIEKTPOCTATHYECKOM  MOJIE. JsnekTpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS 3JICKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyenne npoTeKkaHus TOKa B NN, COAEPIKALLECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coemnHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenudeHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHass W TpUMECHas  IPOBOAUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuyeckuid TOK B rasax. CamMoOCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsan. Paznmuyneie TMIIBI CaMOCTOSITENBHOTO paspana. Monxus. [lma3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: IHOJ,
TPaH3UCTOP, (OTOIUOI, CBETOANO/, FaIbBaHNKA, pa)MHUPOBAHUE ME/U, BBIIIJIAaBKA
QIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAICHTHOTO HOHA.

HccnmenoBanre  3aBUCMMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHus: PU3NYECKUX BEIMYMH C UCIIOIb30BaHUEM aHATIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HU3MEPEHHUM, MCCIEIOBAaHUM  3aBUCUMOCTEMN
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonéHHoro ypoBHs B 10 kiacce ocyliecTBiIsieTCs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIIOTe3a, (QU3MYecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUYECKHE (PYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEHl cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
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 KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET W JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOﬁCTBa U TCXHOJIOTUYCCKUC IIPOLCCChI: IMPUMCHCHHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

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

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENH MOCTOSHHOTO TOKA.
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.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIUMH OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

[lepron u yactora kosnebanuid. Ilepumon Manmbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanue 3aTyxarmux KoieOaHuii U 3aBUCUMOCTH Meproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B X0J€ KoeOaHuil Ha yIpyroM MOJBeECe.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoOJIeOaHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE KoJe0aHusl. BeIHYX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCATOp M KaTryllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM IpU MPOU3BOACTBE 3yeKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJICOAHUN OT UHIYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, Karyuika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadbopamopnuie 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 31eKmMpOMAZHUMHbIE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 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, MHTeppEepeHLus U Audpakuus.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIBHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.



M3yueHne 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 oTpaxkeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHHUE JJIMH BOJIH IIPU IIEPEX0/1€ MOHOXPOMATHUYECKOIO CBETA Yepes
rpaHully paszena AByX ONTUYECKUX CPENl.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomirie 1 paccerBarolye TuH3bl. ToHkas muH3a. DOKyCHOE pacCTOsIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOWENIIETO JUH3Y MOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
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 TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [lpumepsl Kkiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBerta. JudpakimoHnHas pemérka. YCIOBUE HaOMOACHUS
IVIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS peréTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

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, nHTEpPEpeHIINH U MOISPU3AIMU 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 W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOGpa3zoBanusi  JlopeHiia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHU4ecKue YCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

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

Paznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHsl hoTtorddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. JInuna Bosissl ne bponns u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOJIMO/ OT HAPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomieHre (GOTOHOB MpH MEpexoe aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B TMPUPOJE.
CBoNCTBa MOHM3HUPYIOMIETO M3JIy4eHHs. 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.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangaptHoit Moaenu. KBapk-TitooHHas MOJENb apPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHas 00M0a, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonsl aCTpOHOMHYECKUX HccieqoBaHui. (COBpPEMEHHBIE ONTHUYECKHE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

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

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMma «CEKTpaIbHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PemMkToBOE M3ITyYeHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIs1 ONPEIeTICHUs TTOJI0XKEHUSI HEeOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp U3 padorT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « INEKTpoAMHaMUKa», «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B 0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, ITUppoBas JadbopaTopusi.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKIMHA. [Ipu3Haku TOMOOUS TPEyroIHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYKAIOLIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX  PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOIBUraTeb, pajgap, paauOpPUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI T10 ®U3UKE
HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3ybTaTbl OCBOCHUs y4ueOHOro mnpeamera «Pu3nka» IOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIECTBa, pPaCIIMPEHHUE >KU3HEHHOI'O
ONBITA U OMNBITA JAEATEIBHOCTH B IPOLIECCE peaAM3alMy OCHOBHBIX HAIIPABIICHUMN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

. c(hOpPMHUPOBAHHOCTD IPAXKIaHCKOM MO3UIIMU 00YYaIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOr0 OOIIECTBA;

. NPUHATUE TPAAUIMOHHBIX  OOILEYETOBEUYECKMX T'YMAaHHCTUYECKHX H
JEMOKPATUYECKNX LEHHOCTEN;

. TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTb B MHTEPECAX I'PAKIAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

. YMEHHE B3aMMOJEHCTBOBATh C COLUAIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;

. TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKON IEATEIBHOCTH.

MNATPHOTHYECCKOI0 BOCIMTAHUA:

. c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
MMaTPUOTU3MA,;
. LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTWIKEHUAM

POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.
JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

o Cq)OpMI/IPOBaHHOCTL HPaBCTBCHHOI'O CO3HAHUWA, 9THYCCKOI'O ITOBCACHU A,



. CHOCOOHOCTh OIICHHBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

. OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO.
ICTETHYECKOI0 BOCTIMTAHMSA:

. ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUYasi SCTETUKY HAYYHOI'O TBOPYECTBA,
npucymero pu3n4eckon HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:

. MHTEpPEC K pa3InyHbIM cdepamM MpoPecCHOHAIBHON NeATEIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IJIaHbI;

. TOTOBHOCTh U CIIOCOOHOCTh K 0OpPa30BaHUIO U caMO00pa30BaHUIO B 00JIaCTH
(GU3KUKYN Ha MIPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHMA:

. c(OPMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYPbl, OCO3HAHHE TJI0OATBHOIO
XapakTepa 3KOJOTHYECKUX MPoOIeM;

. TJIAHUPOBAHKE U OCYIIECTBJIEHUE JEUCTBUN B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

. pacUIMpEHHE OMNbITA JESITEIIBHOCTH 3KOJIOTMYECKOW HANpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3MKe.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

. c(hOPMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

. OCO3HaHUE LIEHHOCTU HAy4YHOM [EATEIbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3y4eHUs! PU3BHKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEOBATENBCKYIO IS TEIbHOCTD

HWHIWBUYAJIbHO U B I'PYIIIIC.



METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

Ba3oBble Jjornueckue a1eiicTBUA:

. CaMOCTOSITENIbHO  (DOpPMYNIHpOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,

pacCMaTpuUBaTb eé BCCCTOPOHHC,

. OIPENENATh LEIU JEATECIBHOCTH, 3a1aBaTh MNApaMeTpbl U KPUTEPUU UX
JIOCTHIKCHMSI;
. BBISIBIISITh  3aKOHOMEPHOCTA M INPOTHUBOPEYMS B  pacCMaTPUBACMBIX

(bU3HYECKUX SIBICHUSAX;

. pa3pabarbiBaTh IUIaH PELICHUS MPOOJIEMBbI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUATIbHBIX PECYPCOB;

. BHOCHUTh KOPPEKTHBBI B  JCSATEIBHOCTh, OIICHMBATh COOTBETCTBHE
PE3yJIbTAaTOB LIEJISIM, OLIEHUBATh PUCKH MOCJIECTBUN 1€ATEIbHOCTH;

. KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSX PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

. pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.
ba3oBble uccienoBareibckue 1eiCTBUSL:

. BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU TMOHSATUSMU U METOJIAMU
bu3nYecKoil HayKH;

. BJIa/IETh HABBIKAMHU y4eOHO-UCCIIEIOBATENHLCKON 1 MPOSKTHON ACSITENbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB peIeHHs 3a7ad (U3MUECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

. BJIQJIETh BUJAMHU JIEATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIIPETallY, MPEeoOpa3OBaHUI0 W TPHUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;

. BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBSA3M M AaKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHus, HAXOAUTh apTYMEHTHI JJIsI I0Ka3aTeIhCTBA CBOMX

YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PELLICHHUS;



. aHAJIM3UPOBATh TOJYyYEHHBIE B XOJE pELIEHUS 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSX;

. CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3oBaTeIbHOU

ACATCIIBHOCTH, B TOM YHCJIC IIPU N3YYCHHUU (I)I/IBI/IKI/I;

. JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

. YMETh MEPEHOCUTh 3HaHUsA 10 (U3UKE B MPAKTHUUYECKYI0 00JacTb
KU3HEICSATEIbHOCTH;

. YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 001acTeH;

. BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

. CTaBUTh MPOOJIEMBI U 337a4H, I0IMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaunmeii:
. BJIQ/ICTh HaBBIKAMU MOJY4YeHUs HHDOpMAIUU (HU3UUIECKOTO COJIEPKAHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYILECTBIISITh IIOMCK, aHaJu3,

CUCTEMATHU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHIOB U (HopM

IIPE/ICTABIICHHUS];
. OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;
. UCIOJb30BaTh  CpPEeiCTBa HMH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX

TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OpPraHU3aIlMOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HUHOOPMAIMOHHOU
0e301acHOCTH;

. CO371aBaTh TEKCThl (PU3NYECKOTrO COAEpPKAaHUA B Pa3IU4HbIX (dopmarax ¢
y4€TOM Ha3zHa4YeHUsI UHPOPMAIIUU U TIEICBON ayIUTOPHH, BEIOUpasi ONITUMATILHYIO
dbopMy TIpEICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

. OCYIIIECTBIISTH OOIICHNE HA YPOKaxX (DU3UKH U BO BHEYPOUHOU JEATEIHHOCTH;
. pacrio3HaBaTh MPEANOCHUIKM KOH(DJIUKTHBIX CHUTyallMd MW  CMST4aTth

KOH(JIUKTHI;



o paSBépHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPCHHA C HCIIOJIb30BAHHMEM

A3BIKOBBIX CPCICTB,

. MIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHON
padoThI;
. BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX JACUCTBUH C y4y€TOM 0OIIuX

MHTEPECOB M BO3MOKHOCTEN KaKJI0TO WICHA KOJUIEKTUBA;

. NpUHUMATh L€ COBMECTHOM  JI€ATEJIbHOCTH, OPIraHHU30BBIBaTh H
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

. OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa M Ka)XJOr0 y4JacTHHKA KOMAaHJbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

. npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATh HAECU C IIO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

. OCYUIECTBJISATh TMO3UTHUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.
PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

. CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JIACTH
(GU3UKM W aCTPOHOMUH, BBISBJIATH MPOOJEMBbI, CTaBUTh M (POPMyIUPOBATH
COOCTBEHHBIC 3a/1a4M;

. CaMOCTOSITEJIbHO COCTAaBJISITh TUIAH PEIICHUs] PAcCUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

. JABATh OLICHKY HOBBIM CHUTYallHsIM;
. paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
. JeNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTh €ro, OpaTth Ha cebs

OTBCTCTBCHHOCTD 3a PCIICHHUC,

. OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



. CrocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO 3PYIULMU B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJ/Ib, IMOIHOHATbHBIH HHTEJJIEKT:

. JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIHHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

. BIAJCTh HAaBbIKAMHM  II03HABaTENbHOW  pedIeKcMM Kak  OCO3HAHMA
COBEpIIAEMBbIX JEHCTBHI M MBICIUTENBHBIX MPOLECCOB, WX pE3yJNbTaTOB H
OCHOBaHU;

. MCIIOJIb30BaTh MPUEMBI pediiekcru ISl OIICHKU CUTYAaIllH, BRIOOpa BEPHOTO
peleHus;

. YMETb OLICHMBAThb PHUCKM U CBOEBPEMEHHO MPUHUMATh PELICHHUS IO HX
CHIDKEHUIO;

. OPUHUMATh MOTHUBBI U apryMEHTBhl JPYTUX IpU aHallu3e pe3yJIbTaToB
NeSITeJIbHOCTH;

. MPUHUMATD Ce0sl, MOHNUMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

. OPUHMMATh MOTHUBBI U apryMEHThl JPYTUX IpU aHallu3e pe3yJIbTaToB
JeSITEIbHOCTH;

. npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKU.

B mnpouecce nocTuxKeHHs] JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI 10

dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUS Yy  00y4aromIMXcs

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJICKT, TIPEAIOIararoIHiz
c(hOpMHUPOBAHHOCTD:
. CaMOCO3HaHU, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIFHOE

COCTOSIHHME, BUACTh HApPaBJICHUS PAa3BUTHSA COOCTBEHHOW 3MOLMOHAIBLHOU cepsl,
ObITh YBEPEHHBIM B ce0€;

. CaMOpETyJIUPOBaHMsI, BKIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEJAEHHME, CIOCOOHOCTh aJalTUPOBATBCS K

OMOIHMOHAIBHBIM U3MCHCHUSAM U IIPOABIIATH FI/I6KOCTI>, OBITH OTKPLITBIM HOBOMY,



. BHYTPEHHEW MOTHUBALIMHU, BKIIFOYAOIIECH CTPEMIIEHUE K JOCTUKECHUIO LA U
yCIIEXy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh, MCXOISl W3 CBOMX
BO3MOKHOCTEM;

. SMITATHH, BKITIFOYAIOIIECH CIOCOOHOCTh ITOHMMATh SMOIIMOHAILHOE COCTOSIHUE
JPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

. COIIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTH  BBICTPAUBAaTh
OTHOIIICHHS C JIPYTMMH JIFOJbMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U pa3peliaTh

KOH(DJIUKTBHI.

INPEAMETHBIE PE3YJ/IBTATDBI

K kon1y oOyuenus B 10 Knacce npeIMETHbIE PE3YJIbTAThI HA YIIIYOJIEHHOM YpOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. NOHMMAaTh  poJib  (U3UKKM B  DKOHOMHYECKOW, TEXHOJOTHYECKOH,
HKOJIOTUYECKOM, COLMANIBHON U 3THUECKOU chepax AesTeIbHOCTH YEIOBEKa, POJIb U
MeCTO (PU3MKH B COBPEMEHHOI HAYyYHOW KapTHHE MUpPa, 3HAUEHHE OMHCATEIbHOU,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
(bu3MYECcKOi TEOPUH — MEXAHUKH, MOJIEKYJISIPHON (DU3UKU U TEPMOAMHAMUKHU, POJIh
dbusndeckoil Teopud B (POPMUPOBAHUU TPEACTABICHUN O (PU3NUECKOM KapTHUHE
MUpa;

. pasnuyaTh yCIOBHSI MPUMEHUMOCTH Moenel (U3NUeCcKUuX Tl U MPOLECCOB
(sB7eHUMIT): WHEpIMadbHAs CHUCTeMa OTcu€Ta, aOCONIOTHO TBEPAOE TEIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE [IBM)KEHHE, CBOOOJHOE IaJIeHuE,
abcoMoTHO yrpyras Aeopmariusi, abCOIIOTHO YIIPYroe U aOCOJIIOTHO HEYNpPYyroe
CTOJIKHOBEHMSI, MOJAEIIN Ta3a, XKUIAKOCTH U TBEPAOrO (KPUCTALIMYECKOIO) Tea,
WJICaJbHBIN Ta3, TOYEYHBIN 3apsi, OHHOPOLHOE IECKTPUUYECKOE TOJIE;

. pa3iauyaTh yciuoBHs (TpaHMIbI, OO0JAacTH) NPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHUMAaTh BceoOlMH Xapakrep (GyHAAMEHTAIbHBIX 3aKOHOB U

OIpaHUYCHHOCTD MCIIOJIb30BaHUA YaCTHBIX 3aKOHOB,



. aHAM3UPOBAaTh H OOBACHATH MEXAaHWYECKHE TIPOIECChl W SIBIICHUS,
UCIIOJB3Yd OCHOBHBIC TIOJOKEHUSI W 3aKOHbI MEXAaHUKH (OTHOCUTEIHLHOCTH
MEXaHUYECKOTO JABUKEHUS, (DOPMYJIIbI KHHEMATUKH PABHOYCKOPEHHOTO JIBUYKEHUS,
npeoOpa3oBanus [anmmnes uIsi CKOPOCTH W TepeMeleHus, 3akoHbl HbIoTOHA,
MPUHLNAN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUS HUMITyJIbca M MEXaHUYECKOW DSHEpPruu, CBsA3b pabOThl CHIIBI C
M3MEHECHHEM MEXaHMYECKOW SHEpPTUH, YCIOBUSI PAaBHOBECHS TBEPAOrO Teia), Mpu
TOM HCIIOJIb30BATh MAaT€MaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bIBaThb YCIIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anmumnes, BTOporo u
TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpPAaHEHUA HMMITYJIbCA M MEXAHHYECKOU
DHEPIrUHU, 3aKOHA BCEMUPHOI'O TATOTCHUS;

. aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SBJICHUS, HCIOJIb3Ys
ocHoBHbIe noJ10keHuss MKT u 3aKkoHBI MOJIEKYJISIPHON (DPUBUKU U TEPMOJUHAMUKH
(CBSI3b NaBJICHUSI MJI€ATTLHOTO Ta3a CO CPeHEN KUHETUYECKON dHEPTUel TEIJIOBOTO
JBUKEHHS W KOHIEHTPAIIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO
CpeOHEW KUHETHYECKOW OJHEPrueu TEIUIOBOTO JABHWKEHUS €ro 4YacTHll, CBS3b
JIaBJICHUSI WUJICAUIBHOTO Ta3a C KOHUEHTPAIMEW MOJIEKYJ W €ro TeMIEepaTypoi,
ypaBHeHHe MenzaeneeBa—Kianenpona, NnepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpaHEHHUs DSHEPrUM B TEIUIOBBIX TIpolleccax), MNPH HATOM UCIOJIb30BaTh
MAaTEMATUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaThb YCJIOBUS MNPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

. aHAJIM3UPOBATh U OOBSICHATH DJICKTPUUECKUE SIBJICHUS, UCTIOJIb3YsI OCHOBHBIE
MOJIOKEHHUSI U 3aKOHBI 3JIEKTPOJMHAMHUKHA (3aKOH COXPAHECHHS DJICKTPUYECKOIO
3apsaa, 3akoH KyroHa, MOTEHIMAIbHOCTh JIEKTPOCTATUYECKOTO I0JIsA, MPUHIIHUII
CyNEpIO3UIUN  DJICKTPUUECKUX  TOJIEH, TMpW 3TOM  YKas3blBas  YCIJIOBUS
MIPUMEHUMOCTH 3aKkoHa KyllioHa, a Takke NPAaKTHYECKH BAXKHBIE COOTHOIICHUS:
3aKoHbl OMa Ui y4yacTKa UENU W JJIsl 3aMKHYTOM 3JEKTPUYECKOU IIeNu, 3aKOH

Jlxoyns—Jlenua, npasuna Kupxroda, 3akonsl dapazes aiis 31€KTpoau3a);



. OMHUCHIBaTh (U3UYECKUE TPOIECChl W SBJICHUS, WCIOJIB3YS BEIUYHHBL:
MEPEMEILIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA, MOMEHT
CWJIbI, JABJICHUE, MIOTECHIMAJIbHAS SHEPTUSA, KHHETUUECKAS YHEPIUsi, MEXaHUYECKas
DHEPTHUs, padoTa CHUIIbI, IICHTPOCTPEMHUTEILHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa
YIPYTOCTH, CWJia TPEHUS, MOIIHOCTb, YHEPIrUs B3aWMOJCHCTBUS Teia ¢ 3eMIIEH
BOJIM3HM €€ MOBEPXHOCTH, DHEPTUs YIpyrou aedopmaiuy Npy>KUHBI, KOJIUYECTBO
TEIJIOTHI, a0COIFOTHAS TeMIlepaTypa Tena, padboTa B TEPMOJIUHAMUKE, BHYTPEHHSS
HHEPTUA UACATHHOTO OJITHOATOMHOIO Ta3a, paboTa UIeaIbHOTO Ta3a, OTHOCUTEbHAS
BJIIAXKHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEIJIOBOrO ABUTATEINS; SIEKTPUYECKOE
MOJIe, HANPSHXKEHHOCTh SJIEKTPUUYECKOrO MOJIs, HANPSHKEHHOCTh IMOJS TOYEYHOIO
3aps/la WIM 3apsDKCHHOTO IIapa B BAaKyyMe€ W B JUAJICKTPHUKE, TMOTEHIMAI
AJIEKTPOCTATUYECKOTO MOJISA, PA3HOCTh MOTECHIMAJIOB, JJIEKTPOJABMKYILASA CHUJIA,
CUJIa TOKA, HaNpsDKEHHWE, MOIIHOCTH TOKA, JJIEKTpUYeCKas EMKOCTh IUIOCKOTO
KOHJEHCATOpa, CONPOTHUBJICHUE Yy4YyacTKa LENH C IOCIEAOBATEIbHBIM U
MapaUIENbHBIM  COEAUHEHUEM PE3UCTOPOB, DHEPTUSA IJIEKTPUUECKOTO  MOJIS
KOHJEHCATOPA;

. O0OBACHATH OCOOCHHOCTH MPOTEKAHUS (PU3NYECKUX SIBICHUI: MEXaHUYECKOE
JBWKCHHE, TEIUIOBOE JBH)KEHHUE 4YACTHI[ BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOe JBWXeHUe, auddy3us, ucnapeHue, KUICHHE | KOHJCHCAIMS,
TUIABJICHUE Y KPUCTAJUIM3ALMs, HAPaBJICHHOCTh TEIUIONEPENAUH, JJIEKTPU3ALUS
T€JI, SKBUIIOTEHIHAIbHOCTh IOBEPXHOCTHU 3aPSKEHHOTO MPOBOIHUKA,;

3 MPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHON (DU3UUECKON BEIUYUHBI OT
JIPYyrOMl C HCHOJB30BAHUEM TPSAMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHPOBATH PE3yIbTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJE TpaMKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTENH H3MEpEeHUH,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM MCCIEA0BAHUS,

. MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIMYMH, TPH OTOM
BHIOMpaTh ONTHUMAJIBHBIA METOJI H3MEpPEHHUs, OICHHBAaTh aOCOIIOTHBIE U

OTHOCHUTCIIbHBIC ITOTPCITHOCTH IIPAMBIX 1 KOCBCHHBIX HBMepeHHfI;



. IIPOBOJIUTH OIBITHI MO MPOBEPKE MPEUIOKEHHON TMIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJIyYECHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTATyCE MPEIOKEHHON TUIIOTESBI;

. co0roaTh MmpaBmiia 6€30MacHOTO TPy/la Py MPOBEACHUH UCCIEIOBAaHUN B
paMKax ydyeOHOro 3KCHEpHUMEHTA, MpaKTUKyMmMa U y4eOHO-HMCCIIEN0BaTENbCKOU M
IIPOCKTHOM JESATEIBHOCTH C HCIIOJIB30BAHUEM W3MEPUTENBHBIX YCTPOWCTB U
1a00paTOPHOTO 000PYAOBAHUS;

. pelaTh pacu€THbIE 33JJa4H C SIBHO 33JaHHOW M HESIBHO 3aJJaHHOU (PU3nUeCcKOon
MOJICJIbIO: Ha OCHOBAaHMHU aHaNM3a YCJIOBUS OOOCHOBBIBaTH BBIOOp (pU3MUECKOM
MOJIEJIM, OTBEYAIOUIEH TpeOOBaHUSAM 3a/ayd, NPUMEHITh (POPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJNaThl (PU3MUECKUX TEOpUM TMpPH HCHOJIb30BaHUU
MaTEMaTUYECKUX METOJ0B pEelIeHUs 3a7ad, MPOBOAUTH Pacy€Tbl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, AHAJIU3HPOBATh PE3YyJbTaTbl U KOPPEKTUPOBATH METOMbI
pELIeHUs C YYETOM MOIYUYEHHBIX PE3YJIBTATOB;

. peniaTh Ka4eCTBEHHBIE 3a/1a4u, TPeOyIOIMe TPUMEHEHUS 3HAHUI U3 Pa3HbIX
pa3fenoB Kypca (U3MKH, a TakKKe HHTETpAllMd 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 LIMKJIA: BHICTPAUBATh JIOTHUYECKYIO LIETIOUYKY PACCYKIECHUM C
OTOpPOH Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

. UCIOJb30BaTh TEOPETUUYECKUE 3HAHUA M OOBSICHEHHS OCHOBHBIX
NPUHIIMIOB pabOThl HM3MEPUTENbHBIX MNPUOOPOB, TEXHUYECKHX YCTPOMCTB H
TE€XHOJIOTHYECKUX MTPOLIECCOB;

. OPUBOJUTH TPUMEPHI BKJIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

. aHAJIM3UPOBAaTh U OLEHUBATH IMOCIEICTBHS OBITOBOW M MPOW3BOJICTBEHHOU
JIESITEIbBHOCTH 4YEeJIOBEKa, CBA3aHHOM C (PU3MUYECKHMMH MPOLECCAMH, C MO3MIMN
HKOJIOTMYECKOM 0e30MacHOCTH, IIPEICTABICHUM 0 palMOHAIIBHOM
IIPUPOAOIIOIB30BAHNN, & TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTH)KCHUM HAyKH U

TEXHOJIOTHH JIsl JATbHEHUIIETO Pa3BUTHSI YEIOBEYECKOTO O0IEeCTBA;



. NPUMEHTh pPa3IuyHble CrocoObl paboThl ¢ uHpOpMaluend (HU3NIECKOro
COJIEp>KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHUH,
IIPY 5TOM HCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS TOKCKA,
nepepaboTKi M TPEIbSABICHUS y4yeOHOW M HAy4YHO-TIOMYJSpHOM HH(pOpmammu,
CTPYKTYPUPOBAaHUS U MHTEPIPETALUU WH(POPMAIMH, TTOIYYEHHONW U3 Pa3IMYHBIX
UCTOYHUKOB, KpUTHUYECKHU aHAIM3UPOBATH MOJTy4yaeMylo HH(OPMAIUIO U OLICHUBATD
e€ JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUHM, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA UH(POpMALUY;

. MPOSIBIISATH OPTraHU3AI[MOHHBIE U TIO3HABATEIILHBIC YMEHUS CAMOCTOSTEIIEHOTO
npuoOpeTeHNs] HOBBIX 3HAHWM B TMPOIIECCE BBIMIOJHEHUS MPOCKTHBIX M y4eOHO-
UCCIIEI0BATENbCKUX padoT;

. paboTaTh B TpyIIE C HCIOJIHEHWEM pPa3INYHbIX COIUANBHBIX POJICH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PALUOHAIBHO PACIPEACIATh JEATEIbHOCTh B
HECTaHJIAPTHBIX CUTYyAIUsIX, aJleKBaTHO OLIEHUBATh BKJIAJl KAKJIOTO U3 yYaCTHUKOB
TPYMITBI B pEUICHUE pacCMaTpUBAaEMOU MPOOIEMBI;

. HOpOSIBIISATh MOTHBALIMIO K OyAyuiell mpodeccHoHanbHON AESTENbHOCTH 10

CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 httos://m.edsoo.ru/fL6b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Huramiia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
. bubnuotexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edso00.ru/f16b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7



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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Ometpirieckoe nose 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpesiax 0 https://m.edso0.ru/f16b68d7
Uroro no pazueny o4
Paznen 5. PU3HUECKHUI MPAKTUKYM
| . bubnuorexa [JOK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasnubie IIpakTuyeckue p
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
1 ®uszuka — pyHIaMeHTaIbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 nmo3Hanus npupoasl. Habmonenue u 1 bubmmorexa [TOK
PHPOAPL- https://m.edso00.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 Crnioco0rl n3mMepeHust GPU3NYECKUX 1 bubnuoreka [IOK
BEJINYHH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTENLHAS
5 MOTPENTHOCTH U3MEPEHUI 1 bubmmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (H3UKU B (POPMHPOBAHUH
6 COB CM(I;HHOﬁ Ha(b }Il)oﬁ Ilc)a THHBI 1 bubmmorera [TOK
p i . P https://m.edsoo.ru/eabbdedl
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
Jmoaen
Mexannueckoe aBmxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bu6mmorexa [IOK
MeXaHU4yecKoro asmxeHus. [Ipsmas u https://m.edso00.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU



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

Panuyc-BekTop mMaTepuasbHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPIHHAT.

bubmuoreka [JOK

8 Tpaciropus. Hlepewenierie. https://m.eds00.ru/30a108a5
CxopocTtb. X mpoekuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onrcanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmorexa [IOK

https://m.edso0.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX Tpaduxu

14 JIBu>keHue Tena, OpOIIeHHOTO MO bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHHUE.

JIBr>KeHUE TI0 OKPYKHOCTH. Y TJIOBas
15 U JIUHENHas CKOpI())ZfB. Ilepuon n bubmmorexa [OK

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHUE

https://m.edso00.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
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KonrponsHas pabora o Teme

bubmuoreka [JOK

16
"KunemaTtuka" https://m.edso00.ru/1242f32e
IIepBb1if 3ak0oH HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCYETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnunoreka [HOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837

19 BzaumoneiictBue ten. Tperuit 3akoH bu6mmoreka [IOK
Herotona https://m.edso00.ru/57dba505
[TpuHIMIT CynIEpNO3ULIUU CHUJL.

20 P;)HIGHI/IG 3:111qu’¢1 IPUMCHCHHE bubmorexa LHOK

A P https://m.edso0.ru/bdfe97fb
3akoHOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [JOK
N P 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl

29 Cuia TSKeCTu U yCKOpEHHe bubnunorexa [JOK
CBOOOHOTO Ta/IeHUs https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas bubnnorexka [JOK
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

P brp bubnmnoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
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Jasnenue. I'mapocrarnueckoe

bubmuoreka [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka [HOK
27 [ToctynaTenbHO€E U BpalaTeabHOE bubnuoreka [IOK
JBH>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecHs
bu6mmoreka [IOK
30 Pemterrte aza https://m.edsoo.ru/dclcaac0
31 KonTponbhas pabota no teme bubnuorexa [JOK
"Tunamuka. CtaTuka TBEpaOro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTepUATbHBIX TOYCK.
32 LlenTp Macc cucTEMBI MaTepPHAIBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU IIEHTPA
Mmacc
Nmiynbe cuiibl U1 B13BMEHEHUE
33 UMITYJIbCa Tella. 3aKOH COXPAHCHUS bubmorexa HOK
https://m.edsoo.ru/13f0a221
UMITyJTbCa. PeakTUBHOE JIBIKEHHE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpeacraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
I10JIAX

https://m.edsoo.ru/d6532ebh9
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bubmuorexa [JOK

35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM IIE€PEMEILIECHUH. bubnmoreka [JOK
I'paduaeckoe npenacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
crIIbl. MOIIHOCTH CHJIBI
Kunernueckas sueprus. Teopema 00
37 W3MEHEHUU KUHETUYECKOU YHEPTUI bubmmorexa LOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHnManbHBIC U HETIOTCHITHATLHBIC
38 cwibl. [loTeHmansHas SHEprus bubnmorexa LHOK
’ privt. https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKOpOCTh
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 W3MECHECHHEM MEXaHHYECKOH SHepPTUn bubmorexa HOK
P https://m.edso0.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He W€ CTOJIKHOBEHHUSI.
40 b E:II;GHI/IG Beynj };IFHH TSl BIeaTbHON bubmmorexa [JOK
P PHYIUH ATA 1A https://m.edso0.ru/f30f43b6
KHUJIKOCTH
41 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTune npeacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPABIX TeJ. XapaKTep IBUKCHUS H

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepsl MOJIEKYJT (ATOMOB).

bubmuoreka [JOK
44 KommuectBo BemectBa. [locTosiaHas https://m.edso0.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
6 CHICHHE a1t https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 )4 iras. [
ACIDHBIH 143, £ a30BBIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3amau https://m.edso0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JampToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
o1 Hfog) OIIECCOB: i;;Te Ma, U30X0pa Bubmmorexa LOK
pott ' pMa, pa, https://m.eds00.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 O MKT
CHOBHOE ypaBrerHe https://m.edso00.ru/c8094721
bu6mmoreka [IOK
53 P
CHieHAe sajad https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TeMIepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpeIHEe KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875

MOCTYHATCIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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55 O06o001IeHre U cuCTeMaTH3aIus bubnmoreka [JOK
3HaHu# 110 Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMmuueckas cucTema.
3agaHue BHEMIHUX ycinoBui st T/
CUCTeMbl. BHenHuE 1 BHyTpEHHHE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [JOK
PaMeTpbl. Liapametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BETUYHH,
OIHMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camornpou3BojibHas penakcaius TJ] bubmorexa HOK
p p & https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenb uaeaabHOTO Ta3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubmorexa [IOK
pMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VpaBHeHue MeHnpaeneea-Knaneipona
60 u I1:.1,1 akeHUe I BHYTPEHHEN ’ bubmmorexa [TOK
P yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxeHue i1 BHyTpEHHEN YHEPTUH
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuorexa [JOK
KBa3ucraruueckre U HECTaTUUYECKUE https://m.edsoo.ru/acscacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoANHamMuKe. Berauciaenue bubnnoreka [JOK

paboTsl 1o rpaduky mnpouecca Ha pV-
auarpaMmme

https://m.edso00.ru/741d5738
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Tennonepenaya xak crocoo

63 W3MEHEHUs BHyTpeHHEeH snepruun T/1 bubmmorexa [JOK
https://m.eds00.ru/3d734561
CUCTEMBI 0€3 coBepIIeHUs PadOThI
64 KonBekuusi, TEMIOnpoBOIHOCTb, bubnunoreka [HOK
U3JIy4eHUE https://m.edso00.ru/157b54cd
KonnuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienbHas u MOJIsipHas bubnunoreka [HOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edso0.ru/7ba67355
TEIJIOTa CTOPAHMS TOILIINBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM Mmporecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak
68 MepbI U3MEHEHHsI BHYTPEHHEN bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmorexa [IOK
MamuH. KITJ{ https://m.eds00.ru/2e945513
71 Maxkcumanbsroe 3Hadenre KIT. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI bubmuorexa [JOK

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.eds00.ru/9867aaa’
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nsurareseil. TeroBoe 3arpsi3HEHNE
OKpY KaroIen cpeabl

74 Pemenue 3anau bubmmorexa [JOK
https://m.edso00.ru/c8c70432
O06o001IeHre U cuCTeMaTH3aIus
75 3HaHu# 1o Teme "TepmoauHaMuka buGnnorexa LIOK
b ' https://m.eds00.ru/28d62b3f
TemioBble MAIIMHBI
KonTponbHas padoTa 1mo Teme
76 "TepmoanHamuka. TermioBsie bubmnorexa [IOK
P . ' https://m.edsoo.ru/1b6e26¢c5
MaITHHBI
ITapooOpa3oBaHue ¥ KOHCHCAIIHS.
7 Ucnapenue u kunexnue. Y neibHas bubmorexa HOK
P A https://m.edso0.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacpleHHbIe 1 HEHACHIIIIEHHBIC
napbl. KauecTBeHHas 3aBUCHMOCTh
TJIOTHOCTHU U IaBIIEHUS HACHIIIIEHHOTO
78 rapa oT TEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBHUCHUMOCTH OT 00BEMaA https://m.edso0.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS B
KHUJIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnunorexa [JOK
OTHOCHUTEIIbHAS BIAXHOCTh https://m.edso0.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3anau
A https://m.edso00.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOMIHS

CBOICTB KpHUCTAJJIOB

https://m.edso0.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuoreka [JOK
82 V nenpHas TEIUIOTa IJIaBJICHU.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedopmariu TBEpAOTO TENA.

83 Pactsxkenne u cxxatue. CaBur. bubmuoreka [JOK
Mopyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TemnoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M bubnuoreka [IOK
TEILIOBBIX KOJICOaHUH YaCTHII https://m.edsoo.ru/7ba5edf2
BeIIeCTBA

85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnoreka [JOK
nepexonax https://m.edso0.ru/97a0672f

bubmuorexa [JOK

86 v 0

PABHEHHE TCILIOBOTO bajanca https://m.edsoo.ru/ab1521fb
bu6nmoreka [JOK

87 P

CHicHue sajat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSIKEHHE.
Kanunnsapuseie siBnenus. Jlapnenne bubmuorexa [JOK

88 .

10/ UICKPUBJIEHHOM MOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlammaca
O0600611eHre U cucTeMaTH3alus

89 3HaHU# no TeMe "ArperaTHbie bubnmoreka [JOK
cocTosiHus BeniecTa. Ma3oBbie https://m.eds00.ru/0b52575c
nepexoanl”

KonTponbHas pabota mo Teme
" bubmmnorexa LIOK
90 ArperaTHbl€ COCTOSIHUS BEILIECTBA.

®da3zoBble niepexoab"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

91 AIIEKTPUUYCCKUX 3aPsI0B bubmorexa [JOK
P PAAOE. https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUANEKTPUKU U
MOJIYTIPOBOTHUKH
DneMeHTapHBIN AEKTPUIECKUI
92 3aps. 3aKOH COXpaHEHUs bubmorexa [IOK
P P https://m.edso0.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsanbl. 3akon Kynona https://m.eds00.ru/445b7746
bubmuoreka [JOK
9 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HOK
HA DJIEKTPUYECKUE 3apsi bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsKEHHOCTH 3JIEKTPUUECKOTO bubmmorexa [OK
p p https://m.edso00.ru/3dac6957
noist. OTHOPOJTHOE IIEKTPUUYECKOE
rnoJse
[ToreHimanbHOCTH
97 AJIEKTPOCTATUUECKOTO 1oJIsl. Pa3zHOCTh bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAMPsDKEHUE
[ToTeHnmanpHas SHEPTHS 3apsaa B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK

[ToTeHman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P HHATIoB 2 https://m.eds00.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
100 [IpuHnun cyneprno3unumn bubnuoreka [IOK
3JIEKTPUYECKUX IMOJIEN https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 CHICHHC sajad https://m.edso00.ru/5a582263
102 ITone Toueunoro 3apsaa. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU chephl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy 1rapa. ITose paBHOMEpHO bubmorexa LHOK
y Ij ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU MIIOCKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM bubnnorexa [JOK
1oje. Y CjaoBrue paBHOBECHS 3apsiI0B https://m.edso0o.ru/32405eab
JIMBIeKTPUKY U OTYIPOBOAHUKY B bubnuoreka [IOK
105
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpo€MKOCTh
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
A pa. P https://m.edso00.ru/845b4f73
MIJIOCKOTO KOHAEHCaTopa
107 [TapamtensHOE COeUHEHNE bubnnorexka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaresHOE COETUHEHE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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JIBr>keHUE 3apsKEHHOM YacCTULIBI B

bubmuoreka [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O060011IeHre U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEKTPUUIECKOe bubmmorexa [JOK
" P https://m.eds00.ru/5752603f
noie
114 KonrponsHas pabora o Teme bubmumoreka [IOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUS bubmmorexa [JOK
v https://m.eds00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOT'0 TOKA
116 Hcrounuku Toka. Hanpskenue u bubnunoreka [JOK
S/C https://m.eds00.ru/0839a115
117 3axkoH Oma 11 y4acTKa LEIH. bubimmoreka [JOK
DIEeKTpUYECKOEe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemenne 3anau https://m.edso00.ru/437f8300
[TocnenoBarenvHOE, MapaIeIbHOE,
120 CMENIaHHOE COEUHEHNE bubmmorexa LIOK
A https://m.edsoo.ru/236f7e07
MIPOBOHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuorexa [JOK
121 aneKkTpuyeckux uemnei. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuorexa [JOK

122 Pemenne sanas https://m.edso0.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.edso00.ru/a3605c5c
bubmuoreka [JOK
124 | Pewenne sa1a https://m.eds00.ru/6761bfOf
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTB, BBIACIACMAs Ha bubmorexa [JOK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
12 P
6 CHicHue sajat https://m.edsoo.ru/eb72fc24
197 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
HWCTOYHHKA TOKa https://m.edso0.ru/72d453af
128 3axon OMa i OJIHOM (3aMKHYTO) bubnnoreka [JOK
BJIEKTPUYECKON e https://m.edso00.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHHE salad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
1 M
30 OTMHOCTE HCTOMHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
3 OPOTKOE SaMbliarie https://m.eds00.ru/546f5632
132 Konnencarop B 1ienu mocTOSSHHOTO bubmuorexa [JOK
TOKa https://m.edso0.ru/35368f3e
bubmuorexa [JOK
1 P
33 clierme sanat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"TIoCTOSIHHBIN IEKTPUUECKUIN TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3agaud mo reme bubmuoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau o reme bubmuorexa [JOK
"IIoCTOSHHBIN 31EKTPUUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o Teme "[locTosHHBIHI bubmmorexa [TOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota no teme bubnuorexa [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII:‘E)HI)IX BC efTB f;lneK WYCCKUIT bubmmorexa [JOK
P HHECTB. P https://m.edsoo.ru/da794295
TOK B MeTayiax. CBepXIpOBOIUMOCTh
DIEeKTpUYECKH TOK B pacTBOpax U
140 acIIaBax JEKTPOJIMTOB. 3aKOHBI bubmmorexa [JOK
P P ' https://m.eds00.ru/4b423491
®Dapages 1S AIEKTPOIn3a
bu6mmoreka [JOK
141 i all
dueKTputiecknuii ToK B rasax. [hasma https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUN TOK B BAaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
DNEeKTpUUYECKU TOK B bubnnorexka [JOK
143
MOJIYTIIPOBOIHUKAX https://m.edso0.ru/ab61c660
bu6mmorexa [IOK
144 IT ¢
OTYHPOBOLIHKOBLIE HPHOOPH! https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpPsDKEHUS B LIENU TIOCTOSIHHOTO

TOKa IIpHU MOMOIIN aHAJIOTOBBIX U
LII/I(I)pOBLIX HU3MCPUTCIIbHBIX

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

npubopoB" uin "3HaKOMCTBO €
nudpoBoii maboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GuU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIENICHUs
MTHOBEHHOU cKopocTh"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
uind "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOH 1O
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOTro
MasiITHUKA OT €ro MapaMeTpoB"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECHCTBYIOLIEN

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34dh84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
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CWJIBI TIPU ABMXKCHHUH OpycKa 1o
HaKJIOHHOM TJIOCKOCTHU" WK
"[IpoBepka rurnoTe3sl 0
HE3aBHCUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nedopmanuu” wim "U3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
ooK"

bubmuorexa [JOK
https://m.edsoo.ru/b55h81al
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du3nuecKuil MpakTUKYM 110 TeEMe
"N3mepenue ko3P PuIieHTa TpeHus
10 BEJTMYUHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nnu "HcciaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wim "M3yuenune nBuxeHus
rpy3a Ha Bajlly ¢ TpeHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHcrpynposanne
KPOHUITEHOB U pacy€T CUII
ynpyrocta" win "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

YCTOWYMBOCTHU TBEPIOTO TEINA,
HMMEIOILETO TUIOIA/lb OMOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenue
KUHETUYECKON DHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e
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Ou3nyecKkuil MpakTUKyM IO TeMe
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/10BaHO
HCIIOIb30BaHNE IU(PPOBOH
naboparopun)" win "MU3zyueHue
M30XOPHOTO Iporecca” uimn
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUsS
cocTOsIHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07
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@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yaenbHoi
TertoémMikoctu" nim "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue agnadaTHOroO
npouecca" wim "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faab1



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

B3aMMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUTICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHApEeHUs KUAKOCTEN" Uiu
"M3mepeHue yaenbHOM TENI0ThI
maBieHus apaa" uim "U3yuenue
CBOMCTB HACBIIICHHBIX NTApOB" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". U3mepenue
KOX(PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

158

159

du3nuecKuil MpakTUKYM 110 TeEMe
"HaGmtoienne npeBpaiieHust SJHEpruu
3apsHKEHHOT0 KOHEHCATopa B
SHEPTUIO U3TyYEHUs CBETOAUOA" UITH
"N3yueHue NpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) U
MIOCJIE0BATEIBHOM COEITUHEHUHN
KOHJIEHCATOpOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHoro
COIPOTHBIIEHUS IPOBOIHUKOB'" WK

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edsoo0.ru/2b179d98



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

"HccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "HccnenoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPa OT TemIepaTyps”
nnu "CHATHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBusblii ypok. O000IIEHNE 1
161 CI/ICTI;)MaTI/IL’»Zp Wsl 3HAHUH 110 TeMe bubmorexa LHOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepubIiil ypok. O6006111eHIE 1
162 CI/ICTEM&TPIBZP WSl 3HAaHUH TI0 TeMe bubmorexa HOK
. https://m.eds00.ru/3149956b
"lmnamuka"
PesepubIiit ypok. O6006111eHIE 1
163 CI/ICTEMaTI/I?;Zp Vsl 3HAHUW TI0 TeMe bubmmorexa [JOK
" B " https://m.edso00.ru/0f9752ac
Craruka TBEpAOTro Tena
PesepBHrlIit ypok. O600111eHNE 1
164 CI/ICTI;MaTI/I?;Zp WSl 3HAHUU IO TEME bubmmorexa [JOK
t https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUS B MEXaHUKe"
PesepBHeIit ypok. O6001ICHNE U
165 CUCTEMaTHU3allis 3HAHUH 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON https://m.edso0o.ru/de148976
teopun"
166 PezepBHblit ypok. O600111eHNE U bubmmoreka [IOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

"TepmoauHamuka. TernnoBbie
MaluuHb!"

PesepBHelit ypok. O000IICHHE 1

CHCTEMaTHu3alMs 3HAHUH 110 TeMe bubmuorexa [JOK
167 1
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoan"
PesepBusblii ypok. O0001IEHHE 1
168 CI/ICTIe)MaTma}l’p Ust 3HaHHfIHl 10 TEME 1 bubmnorexa [IOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYecKoe mosie
PesepBusblii ypok. O000IIEHNE 1
P P iﬂ bubmuorexa [JOK
169 CUCTEMATH3alN 3HAHUH 10 TEME 1
" B . https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK
PesepBusblil ypok. O0001IEHNE 1
170 CI/ICTI;)MaTI/ISZ.’p Ut 3HaHPII>'IHl 10 TEME 1 bubmorexa [TOK
" B " https://m.edso0.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOT'PAMME



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

YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 ®wmsuka, 11 kmacc/ KacesnoB B.A., OOmiectBO ¢ oOrpaHUYeHHOMN
OTBETCTBEHHOCThIO  «JIPODAY»; AxkimonepHoe obmiectBo  «M3mpaTenbcTBO
«IIpoceemenue»
» @dusuka. Mexanmka, 10 knacc/ Makumes I'.4., CunsxoB A.3., OOmecTBO ¢
OTpaHUYEHHOM  OTBETCTBEHHOCTHhIO  «JIPODA»; AKUMOHEpHOE  OOLIECTBO
«3maTenscTBO «IIpoceemienue»
» ®usuka. MonekynspHas ¢uszuka. Tepmogunamuka, 10 xinace/ Mskumes [.51.,
CunsikoB A.3., OOmiecTBO € OrpaHUYEHHOW OTBETCTBEHHOCTHIO «/[PODAY;
AKIIMOHEpHOE 00IIIeCTBO «H31aTenscTBO «IIpocsemieHue»
e @uzuka. DnekrpoauHamuka, 10-11 kmaccel/ MskumeB I'.4., CunsikoB A.3.,
OOmiecTBO € OrpaHUYEHHOW OTBETCTBEHHOCTBHIO «JPODAy»; AxuunoHepHOE
00111eCTBO «3naTenscTBO «IIpocsemienue»
o dusuka. Konebanms m Boauwl, 11 kmacc/ Mskumes I'.f., Cunskos A.3.,
OOmiecTBO ¢ OrpaHWYeHHOM OTBETCTBEHHOCTBHIO «J[PODA»; AkiuoHepHOe
00111eCTBO «3naTenpcTBO «IIpocsemenue»
» ®usuka. Ontuka. KBantoBas ¢usuka, 11 knace/ Maxumes I'.41., CunsakoB A.3.,
OOmiecTBO ¢ OrpaHWYeHHOM OTBETCTBEHHOCTBHIO «JI[PODA»; AkiuoHepHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






