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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHON IporpaMmsbl, ipeactaBieHHbIX B PI'OC COO, a Takxke
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no usuke onpenenser o0s3aTeNbHOE NPEIMETHOE COIepIKAHNUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIBbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaroIuxcs.
[IporpamMma 1o ¢u3uke Aa€T TMpeACTaBICHHE O LEIX, COACpPKaHWM, OOIIei
cTpaTernd OOy4YeHHs,, BOCIMTAaHUS M Pa3BUTHS OOY4YaIOIIMXCS CpPEICTBaMHU
yuebHoro npenMera «Pu3nka» Ha yriryoJI€HHOM YpOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4 MPOPECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NSt
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHMX CHOCOOHOCTEW KaxAbIM
OOy4arolmuMcsi, KOTOpble HEOOXOAMWMBI Il TMPOJOJDKEHUS oOpa3oBaHMs B
OpraHu3alMsIX MpPOPECCHOHANIBHOIO O0pa30BaHMUA IO PA3JIUYHBIM  (DU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nporpamme o pusmke onpenensiroTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpemHero oO0miero oOpa3oBaHUs: JHUYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOM 1Jisi pa3pabOTKuM TpeOOBAHMM K JIMYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaloIIUXCsl, OCBOMBIINX
nporpaMmmy 1o Gpu3rke Ha YpOBHE CpeAaHEro o01ero oopa3zoBaHus Ha yriiyOJaéHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Tporpamma no pu3mKe BKIIOYAET:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe TIPeIMETHBIC PE3YyIbTATHI IO TOJaM 00yUYCHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
UCIOJIb30BaHa YUYUTENSAMU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pab0vMX Mporpamm.

[TporpamMma o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTAaBICT BO3MOXKHOCTH IS peaju3allii  Pa3IUYHbIX METOJUYECKHUX
NOJIXOJOB K NpenoAaBaHuio0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUHU
COXpaHEeHUs1 00s3aTeIbHOM YacTH COIEPKaHUS Kypca.



®duszuka kak Hayka O HamOoJjiee OOLIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHMOJIOTHEH,
dbusudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpPa3HBIX TEXHOJIOTHM B Chepe FIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
IOJIy4YEHHUSI HOBBIX MaTEpUalOB C 3aJaHHbIMM cBOWcTBaMu. M3yudeHue ¢usuku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOM KapTHHBI MUpA
oOyuaroierocs, B popMUpoOBaHUE YMEHUIN MPUMEHATh HAYUHBIA METOJ] MO3HAHUS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kkypca (pu3HuKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3MKH
o0BbeIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapusayuu. EE peann3anus NPeaIosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPoOIeMaMHu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriyoiaEHHOTO ypoBHS
IIPEANOoaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MTPOTPaMMBbI TT0 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKAIAX CUCTEMHO-JIEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENIEHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIbHBIE YYCHHYECKHE OTMBITHI TPH W3YYCHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs ymbo B koHIe 10 m 11 kmaccoB, nmubO mociie MEPBOrO U BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE HCCIEOBaHUE, KOTOPOE TPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IUWHBIM MepeyHeM. BriGop
TEMATUKU I 3TUX BUJIOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBIIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHHE OOYYArOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], UCCIECNOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNSIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n171s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4U C SIBHO 33JIaHHOMN
Y HESBHO 3aJJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHATh U3yUCHHBIE
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3/esoB. st kKaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABJISIOTCS 3aJlaHusg Ha OOBSCHEHHE/TPECKa3aHue TNPOTEeKaHusi (U3MIECKUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKM3HM, TpeOyromue BbIOopa GhU3nIeCKOn
MOJIJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto yuyeOHoro mporecca Kype Gu3uku yriryoaEéHHOTO ypOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyTOBaHUE IS BHIMIOTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nke y4eHHIECKUX
OMBITOB, TAOOPATOPHBIX PaOOT U PabOT MPAKTHKyMa, & TAKKE JTEMOHCTPALIMOHHOE
obopy10BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIATIOM MHUHUMAIbHOM JOCTAaTOYHOCTH M  OOECIeYrBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMmMe M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJICIOBAHMSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX oOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIIOTCS:

dbopMHupOBaHWEe WHTEpPECa H CTPEMJICHHS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJBI, PA3BUTUE UX HMHTCIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBaHUE
UCCJIEI0BATENECKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUU U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3MKU JJIsI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreuynBaeTCsl pelieHueM CIEIYIoONUX 3a7a4d B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupOoBaHUE YMEHUNU MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYeCcKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICSCKOU
MOJIE/IBIO, 3aJlad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBLHOE cO3laHue (U3UYECKON
MOJIEIM, aJE€KBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
XapakrTepa;

NOHUMaHuEe (U3MYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanud HHpopMalmuy,
ONpEeIeNICHHS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM IS PAa3BUTUS YMEHUW NPOECKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE WHTEpeca K chepaM nmpodhecCuOHATHLHOU NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBHIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UcATbHAS )KUAKOCTh, UJI€AJIbHBIN T'a3, TOYCUHBIHN 3apsi).
['unoTe3a. PU3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

W3mepeHre cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit no ¢uszuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqbHOM TOYKH, €r0 MPOEKIMHM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAas CKOPOCTH) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTU MaTEPUATIBLHON TOUKU OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKu.



KpuBonunHenHoe  nBWKeHUE. J[BMKEHHE  MaTepUallbHOW  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMYECKHE IPOLECCHI: CIUAOMETD,
JBUYKEHUE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKECHMUSL.

Crioco0ObI ucCIeIOBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUIN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOIIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOI0 rOpU30HTANBHO. [IpoBepka runoressl
O TOPSAMOM MNPONOPLMOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJIETA U
Ha4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne NBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW IO MOZIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTHY TIEpHO/ia 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna TsxkecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckoi MMUpoThl. J[BUkeHHuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBMKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyuHLMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIA IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOMIEH MPUIOKEHHBIX K Ty CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TP JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IO
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B NPYXHHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEINBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ci10Bus paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccenenoBanye ycilOBUM paBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvl coXpaneHusn 6 mexaHuxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibC CHITBI M I3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umImynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O cCOXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 HW3MEHEHHH
KUHETUYECKOW SHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHUHAIBHBIE W HENMOTCHUMANbHBIE CUJIbl. lloTeHIManbHas >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM ToJie. [loTeHnmansHas 3Heprus Tenna
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymm [ MACaNbHOM JKHIKOCTH Kak CIIEICTBHUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTY CUJIBL.

W3mMeHeHne 3HEpTun Telia MpU COBEPIICHUU PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTECHLIHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKyM.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenne Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTHU CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne coxpaHEeHHUs] UMITYJIbCA MTPU YIIPYTOM B3aWMOICCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TpEHUsI.

OmnpeneneHue padOThl CWIBI TPEHUSI NPU ABWXKEHUHM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BElIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [loctostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU: YaCTHULIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTUI] BELECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xkuIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOPSYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpounecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO mpoliecca.

N3yuyenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCJIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMUMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotTel.  KouBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BeIllecTBa. YpaBHeHuWe Maiiepa. VYenbHass TeIIoTa CropaHus
toryuBa. Pacuér KkonuuecTBa TeminoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpeHH s dHEeprus. KoamyecTBO TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0o0Jiee XOJIOIHOTO Tena K 0ojiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUpOAHBIX TPOIECCOB.

[Tpunnumne! aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Lukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeJIbI.

TexHHuuecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTHIH3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA JIJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuN.

Bo3gymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro nNpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEXKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPbl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcauus. Mcnapenue u kunenue. Y aeibHas TerioTa
napooOpa3oBaHusl.

HacplllieHHbIE W HEHAChIleHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT JABJICHUS B
KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaimdzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarus.

Hedopmaruu tBEpAOTrO Tena. Pactsikenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimimpeHue XKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacumpenne. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUUKUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanusspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJUTbI, COBPEMEHHBIE MaTepUAJIbI.

Hemoncmpauuu.

TermioBoe pacluupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUs.

Moenu HEHbIOTOHOBCKOM JKUIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  JAepopMalMi pPEe3MHOBOrOo oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inexkmpuueckoe noie.

OJeKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOIHHUKHU.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsi/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsda B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocrarnyeckoro noiid. CBsi3b HANPSKEHHOCTH OIS U Pa3HOCTU
MOTEHIIMAJIOB [T DJIEKTPOCTATUYECKOTO MO  (Kak OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyTIEPIO3UIIUN PIECKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOro no o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEeHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPS/I0B.

JIupNeKTpUKM B 3JIEKTPOCTATUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHIeHcaTopoB. [locnenoBarenbHOe COEIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, nPaKmuKym.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEIBLHOM COEAMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoanuwstil 31eKMpUUECcKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. MCcTOYHUKH
toka. Hanpsokenne U n O/1C é.

3akod OMa 1l ydacTKa [eMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U IUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOe
COTNPOTHUBJICHUE BEILIECTRA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuét pa3BerBnéHHbIX dnekTpudeckux meneil. [Ipasmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTOpeE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) »sJeKkTpuyeckod 1menu. MOoOIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

H3mepenne cuiibl TOKA U HaIPSIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSHOKEHUS JJIL PE3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBIICHUS MTPU TTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coenHeHUs UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B ICTIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npeaesia u3MepeHus amnepMerpa (BoiabTMETPa).

N3mepenue /1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS TUCCOLIMALIMS.
OnekTtponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE ME/IU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsaa M IPOBOJAUMOCTD BO3yXaA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nyecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust (U3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MYecCKuX BEIUYHMH, NPOBEPKA MPEIJIOKEHHbIX THHoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHUYECKUH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIe CBSI3H.

N3yuenue xkypca pusuku yriayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHOZ0
no3HanuA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroOHOMETpUUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUlell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHuajioB, TEIUIOBbIE CBONCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKME KPUCTAIJIbL, JJIEKTPUUYECKHE CBONCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  AWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJIyYEHUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AIIEKTPOIBUTATENDb SIKOOHU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUAKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHU CUIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAYyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE MPOIECChl: HHAYKIIMOHHAS
Me€4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABWKCHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKUUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUH.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUs MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢dasza kosebanuil. CBsI3b aMIUIMTYIbI KOJEOAHUI HMCXOMHOU
BEJTUYMHBI C aMILTUTYJIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiXx CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aTyxarouux Kojebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHruuecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil 1 3aBUCUMOCTH Meproaa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanre koyiiebaHUMN Tpy3a Ha MACCHUBHOM MpYXUHE C ILENbIO
dbopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHUM HUTSAHOTO U MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYJOM CHIIbI TOKa B KOJI€0AaTETbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHBII TOK. MOIIHOCTE TIEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHUS MpU Pa3IMYHON (popme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. IlpomsBonacTBo, mnepegada M MOTpeOIeHHUE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUuecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIM.

['eneparop He3aTyXalOMIKX JIEKTPOMATrHUTHBIX KOJICOAHHIA.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCNENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U IPUHIIMIT ACHCTBUS TpaHCchopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

Nzyuenue tpancopmaropa.

HccnenoBanre nmepeMeHHOTO TOKa 4Yepe3 MOCIe0BATENIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnronenue 3;1eKTpOMarHiTHOIO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHuUMHble 0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
MPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJHBIL
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaKCHHE, MPEIOMJICHUE, WHTEePhEpEHIUS |
U pakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymMOBO€ 3arpsiI3HEHUE OKPYKAOUIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HWE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBS3U U TEIIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neun,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u qudppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anys, mudpakius, THTEpPEpeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npeoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas nH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CHCTEMaXx.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
[VIABHBIX ~MAakKCMMyMOB IIpM [AJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzauus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIYIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEr0 oTpaxeHus. Mojienb CBETOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKmMuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepennie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JINH3BI.

[TonyueHnne n300pakeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHUS Ha ABYX LIETIAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenune cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI clIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHiia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHBI.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PENATUBUCTCKON YaCTULIbl. DHEPTUs
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemieHust Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIelca dvactuubl. KopmycKymisipHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBaHnre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [manka Ha ocHOBe HccliemoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl 1O KCCIECIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre GOTOHOB IpU NEPEXOJIE aTOMa C
OJIHOTO YPOBHS SHEPTUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnrogenue TMHEHYaToro CuexkTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass monens snpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-uziyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3IyYCHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inydueHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonsl perucTpalvy U UCCIIETOBAHUS SJIEMEHTAPHBIX YACTHL.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO pu3nyueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIZICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOEe M1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH ISl OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHBIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

CniocoOb1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUMKA  3aBUCUMOCTEU
bu3nuecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

Oo6o0maroniee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepx aHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHUM B SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PUUKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  MPOTHOCTHYECKON  (QyHKIUI
busnyeckoil Teopuu, poiib GU3NIECKON TeOprur B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3NYeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPOJIE.

Me:xnpeaMeTHblie CBSI3H.

N3zyuenue kypca ¢puzuku yriay0iaéHHOro ypoBHs B 11 kiiacce ocyuiecTBisercs
C Y4€TOM COJEP/KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MAaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (puamyeckas BEIWYMHA, 3AKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBas 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETpHYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpBI M MX NPOEKLMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTrOJbHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUPONE, KoJieOaTEIbHbIE
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
QJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTANINYECKAsA CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHMS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOoJBUTaTENb AKOOH, TreHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3I€KTPOABUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas OaTtapesi, CIlyTHUKOBBIE
NPUEMHHKH, JIEPHAs SJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULIUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHU3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUUECKOTO MTOBE/ICHUS;

e CIOCOOHOCTH OLEHMBATH CUTYallMI0O U NPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOTO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymiei mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXkaloled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsSTENbHOCTH, FOTOBHOCTh B IpoLEcCe
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENLHO  (pOopMyNnHMpoBaTh U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaThb COOTBETCTBHUE
pPE3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3UIeCcKOoro
COJIepKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOIUThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEILICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHMUS 1O GU3NKE B MPAKTUYECKYI0 00JacTh
KA3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanmueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI HHGOPMALIMK (PU3NIECKOTO COAEPKAHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHaJln3, CUCTEMAaTU3alli0 M HHTEPIpPEeTalni0 UHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMSI B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUWMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKH W BO BHEYPOUHOU
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaTIbHOM
paboTHI;

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

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessiTh poJid ¢ Y4ETOM MHEHHUI Y4aCTHUKOB, 00CYXAaTh
pe3ysIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATENbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOT0 IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIBbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU AJIs1 OLUEHKU CUTYallMH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHHBATh PUCKH W CBOECBPEMEHHO MPUHUMATH PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M ApPTyMEHTHl JAPYTUX IPH aHaJH3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpU3HABATh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce mOCTHXKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e DOMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYWUTHIBATh €ro MpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pOJdb (GU3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOM cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3HUECKONH TEOPHH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMANIBbHAs CHUCTEMa OTCuUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IaJICHUE,
abcomoTHO ympyras jaedopmaims, aOCOMIOTHO YNPYroe W aOCOJIOTHO
HEYyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyaTth ycloBUs (TpaHULbI, O0JACTH) MPUMEHUMOCTH (PU3HYECKHX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBJICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMeElIeHUs,
3aKkOHbl HBIOTOHA, MNpUHOKII ~ OTHOCUTENBHOCTH [ 'anmunes, 3aKkoH
BCEMHMPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CHUJIBI C M3MEHEHHEM MEXaHHUYECKOM HSHEeprud,
yCIIOBUSI paBHOBECHS TBEPAOrO Tena), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMi ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHMsI UMITYJIbCA M MEXAaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, UCIOIb3YS
ocHOBHble moOJOkeHud MKT u 3aKkoHBI MOJEKYISpPHOW (PUBHKK U
TEPMOAMHAMHUKHN (CBSI3b  JIaBJICHUS HUACATBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABMKEHHS €T0 YacCTHLl, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
Menpaeneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUH B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
HenyM W JJId 3aMKHYTOM DJIEKTPUYECKOM Iuenu, 3akoH JIxoyns—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMMCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIIUAJIbHAS SHEPIUsl, KHHETUUECKasl SHEPT U,
MeXaHU4ecKasl PHeprus, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJIa TSDKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS TeNa ¢ 3eMIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManvi IpyUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJICATbLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJIEKTPUUYECKOTO OIS, HAMPSIKEHHOCTD MOJIS TOYEUYHOTO
3apsiia WK 3apsDKEHHOTO IIapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILAS
cuia, CUjia TOKa, HalpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJAEHCATOpa,  CONPOTHUBJIIEHHE  y4yacTKa  Lenu  C
MOCIIEIOBATEIbHBIM U TTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3us, UCIapEeHue,
KUIICHUE U KOHJICHCALUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUYUHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOM 3aBUCHMOCTH
bu3ndeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOIrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
HCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHUS (U3UYECKUX BEIMYHMH, MPU ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJILHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl W JEIaTh BBIBOJ O CTaTyC€ MPENIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEOBATENbCKOM M MPOEKTHOW JIEATENIBHOCTH C HCIOJIb30BaHUEM
WU3MEPUTEITLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYaromiell TpeOoBaHUSM 3a/laud,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PEUICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOMBI PEUICHUS C YYETOM MOJIYYEHHBIX
pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TPeOyIollhe NPUMEHEHUS 3HAHUU U3
Pa3HBIX pa3leioB Kypca (PU3MKHU, a TaKKe UHTErPALMKU 3HAHUM U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LIETNIOYKY PACCYKIACHHUM C ONTIOPOU HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

HCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIPOIecCaMu, C
MO3UIIMN SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUN O PAIIMOHATEHOM
MPUPOJOTNIOIB30BAHUM, & TAKKE PA3yMHOM HCHOJIb30BAaHUU JOCTUKECHHI
HAYKW W TEXHOJIOTUM JJI1 JAJbHEUIIErO0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMANUEH (PU3UUECKOTO
CONlEp)KaHUsI C WCIOJB30BAaHUEM COBPEMEHHBIX HMH(OPMAITMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIC



TEXHOJOTHUU JUIsl TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

POSIBIISIT OpraHu3alMOHHBIE U NI03HABATEJIbHBIE YMEHUS
CaMOCTOSITENILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA00Ty IPYIIIbI, PALIMOHATIBHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJIaJ KaXIOIro W3
YYaCTHUKOB TPYIIIHI B pELICHUE pacCMaTpUBaEMO poOIeMbl;

IPOSBIISATHE MOTUBALUIO K Oyayiien npodhecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTATHI HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIONTUXCS YMEHUIM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUECKOMN
JEATEIIBHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIONIeH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
busndeckoit Teopun B (HOPMHUPOBAHUU TPEJCTABICHUNA O (U3HUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOImEM pATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCIOBUS NPUMEHUMOCTH MOJIENe (U3HUUECKUX TeJl U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHE KoyieOaHUs, MaTEeMaTUYECKUW MAasTHUK, WICaTbHbBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHEUAIbHOW  TEOPUM  OTHOCUTEIIBHOCTH  (3aKOH  COXPaHEHHs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITelHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
doTordekra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YKCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIXKYIIAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHSl, SHEPTUs
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U S1Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUI:
AIIEKTPOMArHUTHAs MHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHs, IOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit 3pdext (botorddexr), anvda- u 6eTa-pacnasl saep,
ramma-u3naydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHaNu3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBiI€HUE WHIYKIWA MarHUTHOTO MOJsi NMPOBOJHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHHe, CO3JaBaeMOe INIOCKUM 3€pKajioM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (UBUYECKUX IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJlAKTUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONMH 3BE3] U BeeneHHoi;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl  MOJYYCHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPENIHOCTEN  WU3MEPEHWH, JelaTb  BBIBOABI MO  pe3yjibTaram
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

OMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJTI01aTh MpaBmia 6€301acHOTO TPY/la PU MPOBEICHUH UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarh pacy€THbIC 3aJadyd C SBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
dbu3nUecKoil MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojeNid, OTBEYaloIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PAcu€Thl HA OCHOBAHWU MMEIOIIUXCS JaHHBIX, aHAITU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pE3yNbTATOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOylollhe NPUMEHEHUS 3HAaHUU U3
Pa3HBIX pa3leloB Kypca (PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPOM Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SIBICHUS;

UCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIBHBIX TPHUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCIKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH MOCIEACTBUSI OBITOBOW W MPOU3BOICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsl JaJbHEHIero pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UIECKOTO
COJIEp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaIK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMy, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(OpManMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

HPOSIBIISATH OpraHU3alOHHBIE U NI03HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JIUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIbI, PALIMOHATIBHO PACTIPENEITh 1€ATEIbHOCTh
B HECTAaHJAPTHBIX CUTYalHsX, aJC€KBATHO OLEHUBATH BKJIaJ KaXXIOIro U3
YYaCTHUKOB TPYIIIHI B pEHICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21| Kumemarika 10 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
. bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea . ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
) 1
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 hitps://m.cdsoo.ru/f 1666847
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TemnoBbie MalIMHbI

15 1

20 1

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 DICKTPHHICCKOE noNe 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHN TIPAKTUKYM
bu6mmoreka [JOK
1 o i 1 1
3 VISHACCICHI TIPaKTHION 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M 1
CXAHIIECKHE KoNeOanis 0 https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo0.ru/39859f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edso0.ru/39859¢f1
2.4 Onruka 25 1 bubmorexa [JOK
https://m.edsoo.ru/39859f1
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859ef1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHyCKyIAp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1M aToMa https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
) YacTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
. bubnuotexa [JOK
61 usiHIeckiit MpaKTHiyM to 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaruzanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIBITA 15 bubnnorexka [HOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
EICPBHOC BPEN 0 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
| ®duszuka — pyHaaMeHTaabHas HayKa o | 02.09.24 bubnnorexa [HOK
IpUpoIe o https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | 03.09.24 bubnuoreka [IOK
UCCIIEIOBAHMST (DH3UUICCKUX SIBICHHUIA o https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IIpoIecce
P P P bubmuorexa [JOK
3 Mo3HaHus npupoabl. HabmoaeHue u 1 04.09.24
https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (pu3mKe
CrniocoOsl u3MepeHus: GU3NIECKUX
4 Y ¢ 1 05.09.24 bubnuorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOJIIOTHAsI U OTHOCUTEIbHAS B LOK
nonroTeKa
5 MOTPEUTHOCTH U3MEPEHUI 1 06.09.24
P P https:/m.edsoo.ru/7f18da3
(bUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo GU3NKU B (POPMUPOBAHUHT
6 COB eM(lf):HHOﬁ Ha(b }11)01?1 IIZa TUHBI 1 09.09.24 bubmorexa HOK
p i . p o https://m.edsoo.ru/eabbded
MHpa, B TPAKTUUYECKON JACATEITHHOCTH
monen
Mexanunueckoe apuxenue. Cucrema
otcyeTa. OTHOCUTEIBHOCTh
7 | 10.09.24 bubnmoreka [JOK

MEXaHHYECKOTO JBKeHUs. [Ipsmas n
oOpaTHas 3a/1aul MEXaHUKH

https://m.edsoo.ru/e9a52102




Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCU KOOPJMHAT.

bubnnoreka [HOK

8 Tpaexropus. [lepemenienue. 11.09.24 https://m.edsogruBOal08a5
Ckopoctb. X nmpoekuuu Ha ocu
KOOpJAUHAT
PaBHOMEpHOE NpsAMOJIMHEITHOE

9 nBkenue. I'paduueckoe onucanue 12.09.24 bubnuoreka [IOK
PABHOMEPHOT'O IIPSIMOJIMHEUHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHui u 13.00.24 bubnnoreka [JOK
ckopoctel. Pemenue 3amgau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. 16.09.24 bubnuorexa [JOK
[IpsamonnHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MIPSIMOJIMHENHOTO IBUKEHUS C 17.09.24 bubmorexa HOK

https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOIHOTO ITa€HN. 3aBUCUMOCTD 18.09.24 bu6mmorexa [IOK
KOOpPIHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

14 JIBrokenue Tena, OpOIIEHHOTO MO/ 19.09.24 bubnmoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuHeliHOE 1BUXKEHHE.

JIBU>KEHHUE IO OKPYKHOCTH. YTJI0Bast
15 U JIUHENHas ckopocts. [lepuon u 20.09.24 buommorexa [TOK

gacrora. [leHTpocTpemuTenbHOE U
MOJTHOE YCKOPEHHE

https://m.edso0o0.ru/33196fbe




KonTponbhas pabota no teme

bu6mmoreka [IOK

16 23.09.24
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
[TepBriif 3akoH HproTOHA.

17 HHeprimanbHbIe CHCTEMBI OTCUETA. 24.09.24 bubnmoreka [JOK
[MpuHIKI OTHOCHTENBLHOCTH [anuest. o https://m.edsoo.ru/5a94a64
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIAS CHJTA. 25.09.04 bubnuorexa [JOK
Bropoii 3akon Herotona. Macca o https://m.edsoo.ru/141d3837

19 B3aunmoneiicteue ten. Tperuil 3aKk0H 26.09.24 bubnnoreka [JOK
Hrrotona o https://m.edsoo.ru/57dba505
[TpuHIMI Cyneprno3UuIIUM CUJL.

20 mee:{lne 3£qua 1} L:/IMeHeHI/Ie 27.09.24 bubmorexa HOK

A p o https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKO0H BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIIEHTHOCTh IPABUTAIIMOHHON U 30.09.24 bubmorera [JOK
N p . o https://m.edsoo.ru/9aba2b0a
WHEPTHOI Macchl

2 Cuia TSKeCTH U yCKOpeHHe 01.10.24 bubnuotexa [JOK
CBOOOJIHOTO TIaICHHUS Y https://m.eds00.ru/2275726
JIBukeHre HeOECHBIX Te U UX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 02.10.24 bubmuoreka [IOK
KOCMHUYECKast CKOPOCTh. 3aKOHBI o https://m.edsoo.ru/11abfa0a
Kennepa
C .3 I'yka. B

24 wia ynpyroctd. 3akoH ['yka. Bec 03.10.24 bubmuoreka [IOK
TEna https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIBI CUIT
T eHI/IHp [[ancelfnep B KHUJIKOCTH U bubmorexa HOK

25 P ' 04.10.24 https://m.edsoo.ru/1fa86499

ra3e Cc Y"IéTOM CHJIBI COITPOTUBJICHU A
cpensbl

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




Hasnenue. ['uapocraruueckoe

bu6mmoreka [IOK

26 07.10.24
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [ToctrynarenbHOE M BpalaTeabHOE 08.10.24 bubnuoreka [IIOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHJIbI OTHOCUTEIIBHO OCH 00.10.24 bubmuoreka [JOK
Bpaienus. [1edo cubl T https://m.eds00.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. 10.10.24 bubnuoreka [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. o https://m.edsoo.ru/9aa79a7d
Bunael paBHOBecHs
bubmuorexa [JOK
30 Pemenue 3amau 11.10.24
A https://m.edsoo.ru/dc1caac0
31 KonTponbhas pabota no teme 14.10.04 bubnuoreka [IOK
"Tunamuka. CTaTuka TBEpAOro Tena' o https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONM TOYKH,
CUCTEMBI MaTepUATIbHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTepUATBHBIX 15.10.24 bubmorexa LOK
P P o https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBMKEHUH LIEHTPA
Mmacc
NmMnynbc cuiibl U1 U3BMEHEHUE
33 HMITyJIbCa Tella. 3aKOH COXpaHEeHUs 16.10.24 bubmorexa HOK
Y ' P o https:/m.edsoo.ru/13f0a221
uMITysbca. PeakTuBHOE IBU)KEHHE
MoMeHT uMITysibca MaTepUATBHON
B
34 Touku. lIpeacrasienue o cOxpaHeHUU 17.10.24 bubnuorexa [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bu6mmoreka [IOK

35 Pemrenue 3amau 18.10.24
A https://m.eds00.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NIEPEMELLECHHH. 21.10.24 bubnunoreka [JOK
['padrueckoe npeacTaBiecHue padoThI o https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTD CUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KUHETUYECKON SHEPTUH 22.10.24 bubmorexa [JOK
. p o https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHuanbHbIC U HEMMOTEHIIUATBLHBIE
bubmuorexa [JOK
38 cuibl. [loreHuuanbHas sHEprusi. 23.10.24
https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
Tpetbs kKocMuueckasi ckopocTb. CBs3b
a00ThI HEMOTEHIIUATBHBIX CUJTI C
39 E3MeHeHI/IeM MEXaHUYECKON IHEPTUn 24.10.24 bubmorexa [JOK
P o https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHUSI.
40 Y EIZIII;GHI/IC Bgr;p}:nn 151 U CAIbHOU 25.10.24 bubmorexa HOK
P Py AU 1A o https://m.edsoo.ru/f30f43b6
KUIKOCTU
41 Kontponbras paboTa mo teme 05.11.24 bubmuorexa [JOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" o https://m.edsoo.ru/474e7c4a
PazBuTue npencrasienuii 0 npupoe
4 Tetu1oTEl. OCHOBHBIE MOJIOKEHHUS 06.11.24 bubmuorexa [JOK
MKT. Iuddyzus. bpoynosckoe o https://m.edsoo.ru/b0a4445f
JIBIKEHUE
Crpoenue ra3000pa3HbIX, KUIKUX U
bubmuoreka [JOK
43 TBEPABIX Tel. XapaKTep ABUKEHUS U 07.11.24

B3aMMOJIEMCTBUS YaCTHI] BEIIECTBA

https://m.edsoo.ru/c44d02e2




Macca u pazMepsl MOJIEKYIT (aTOMOB).

bu6mmoreka [IOK
44 K T 08.11.24
OMIMFACCTBO BEIECTRA. LIOCTOAMHAA https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. 11.11.24 bubnmoreka [JOK
[Ixana Lenscus o https://m.edso00.ru/0070d493
bubmuorexa [JOK
46 Pemenue 12.11.24
HHCHHAE 3911 https://m.edsoo.ru/1531abas
b K
47 Wneanpueiii ras. I'a3oBbie 3aKOHEI 13.11.24 nbmmorexa L0
https://m.edsoo.ru/1deb2367
43 YpaBHenue Menzeneena- 141124 bubnuorexa [JOK
Knaneiipona. Pemenue 3anau o https://m.edsoo.ru/8d12c¢328
49 AOcomtoTHas TemrepaTtypa. 3aKoH 151124 bubnuorexa [JOK
JansToHa o https://m.edsoo.ru/14e02d1f
50 M3omponeccs! B uAcaIbHOM rase ¢ 18.11.94 bubnuoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA o https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBiIcHHE
51 Hfog) OIIECCOB: EISOTG Ma, H30X0pa 19.11.24 bubmmorera [TOK
POTLECEOsB: pMd, pé, o https:/m.edsoo.ru/1344327b
nzobapa
bu6mmorexa [IOK
52 OcnoBHoe ypaBHeHue MKT 20.11.24
P https:/m.edso0.ru/c8094721
bubmuorexa [JOK
53 Pemenne 3agau 21.11.24
a https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHO TeMIepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpEIHEN KNHETUYECKOHN 3HEepruen 22.11.24 https://m.edsoo.ru/c38af875

MOCTYNATEIBHOTO TEMJIOBOTO
JIBIDKEHUS €€ 4aCTHIl




55 O06o001IeHNEe U CHCTEMATH3aLIHS 25 11.94 bubmuorexa [JOK
3HaHuit no teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8

56 KouTponbhas pabota no teme 26.11.24 bubnmoreka [JOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycinoBui 1uist T
CUCTEeMbI. BHelIHNe U BHYTPCHHHE BuGmorexa LIOK

57 napametpsl. [IapameTpsl T/l cuctemsl 27.11.24 hitps/m.cdsoo.ru/58d3843
KaK CpeJHHe 3HAUCHUs BEJIUYUH,
OIMCHIBAIOUINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH. Bu6miorexa LOK

58 Camonpoun3sBosabHas penakcanus T/ 28.11.24 hitps://m.edsoo.rw/8ecs 1260
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monens uaeanbHOro raza B BuGmrorexa LOK

59 TEPMOJIUHAMUKE. y(iJ'IOBI/IfI 29.11.24 https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TON MOJCIN
VYpaBHenne MeHneneena-Kiamnelipona

60 U BbIpaXXeHHE ISl BHYTPEHHEN 02.12.24 bubmorexa HOK

https://m.edsoo.ru/bal 178d0

SHEPTUHU
Bripaxkenue nmst BHyTpeHHEH dSHEpPruu

61 0JIHOATOMHOT0 MJICAJIbHOTO ra3a. 03.12.24 bubnmoreka [JOK
KBazucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ac5caclS
MIPOLIECCHI
DnemeHTapHas paboTa B

2 TepMoAnHamMuke. Beruncienue 04.12.24 bubnmoreka [JOK

paboTsI 1o rpaduKy mnpoiecca Ha pV-
JararpamMMe

https://m.edsoo.ru/741d5738




Tennonepenayda kak crocod

. bubnuorexa [JOK
63 U3MEHEHUs BHyTpeHHel sneprun T /1 05.12.24 https://m.edsogru/3d73456l
cHCTeMBbI 0€3 COBEpIICHUs pabOTHI
64 KonBek1usi, TEII0MpoBOIHOCTb, 06.12.24 bubmuorexa [JOK
HA3IIyYECHHUE https://m.edsoo.ru/157b54cd
KonunuectBo Temiorsl. TennoéMKOCTh
65 Tela. Y IenpHas U MOJsIpHas 09.12.24 bubnuorexa [JOK
TEIJIOEMKOCTH BelllecTBa. Y AelIbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILJINBA
66 Pacuér konmuecTBa TEMIOTHI IPU 10.12.94 bubnnoreka [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 anrabaTHOM Mpolecce. 11.12.24 bu6mmoreka [IOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KomnnuecTBo TemiaoTs u paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHHEN 12.12.24 bubmorexa HOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIS
69 PAaBHOBECHBIX M HEPABHOBECHBIX 13.12.94 bubnnoreka [JOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [TpuHIUTIBI AEUCTBUS TETIOBBIX 16.12.24 bubmuorexa [JOK
mammH. KITJJ https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITJI. Iuxn 171224 bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
72 Pemtenue 3agau 18.12.24 Bubmaorexa LOK
https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHE aCTIeKThI 19.12.24 bubnmuorexa [JOK

HCIIOJb30BaHUs TCIIJIOBBIX

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




nsurareneil. TeroBoe 3arpsi3sHEHUE
OKpY>Karollen cpeibl

bu6mmoreka [IOK
74 Pemrenue 3amau 20.12.24
g https://m.edsoo.ru/c8c70432
O0001IeHrEe U cCUCTEMaTU3 AU
75 3gaHui o teMe "TepMoauHaMuKa 23.12.24 bubmoreka LJOK
P ' . https://m.edso00.ru/28d62b3f
TerutoBbIe MAITUHEL
Kontponbnas paboTa mo teme Eub 10K
nomoTeKa
76 "TepmoauHaMuKa. TermioBrie 24.12.24
p Il" https://m.edsoo.ru/1b6e26¢c5
MAaIlIMHbI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
77 Ucmapenue u xunenue. Y genpHas 25.12.24 Brommozexa [IOK
p ’ o https://m.edsoo.ru/6f8¢6777
TeII0Ta MapooOpa3oBaHMs
HacelmmeHnble 1 HEHACBIIEHHEIE
napbl. KauecTBeHHAs 3aBUCHMOCTh
IUIOTHOCTH U JABJICHUS HACBIILIEHHOTO
73 napa oT TeMIeparypbl, UX 26.12.24 bubnnoreka [JOK
HE3aBUCHUMOCTB OT 00BbEMA o https://m.edsoo.ru/f5c17d02
HACBILIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEPaTyphl KUTICHUS OT JaBIICHUS B
JKUIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 971224 bu6mmorexa [IOK
OTHOCHUTEbHAS BIAXKHOCTh o https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3agau
A hitps:/m.edsoo.ru/18¢95ff3
TBépnoe Teno. Kpucrammueckue u
bu6mmorexa [IOK
81 amopdHbIe TeIa. AHU3OTPOIIHS

CBOWCTB KPHUCTAJJIOB

https://m.edsoo.ru/20a88a03




IInaBneHue n KpucTaluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEII0TA MJIaBICHUSI. hitps-//m.cdsoo.ru/6ee91eOf
Cybnumarust
Jebopmaruu TBEPAOTO TETA.

23 Pactsokenne u cxxarue. Casur. bubmuorexa [JOK
Moayns FOunra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TemnnoBoe pacMpeHue KUJIKOCTEN U

84 TBEPABIX T€JI. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJIEOAHUI YacTHI] https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 [IpeoOpa3oBanue sHEprUn B (Ha30BBIX bubnnorexa [HOK
nepexoaax https://m.edsoo.ru/97a0672f

bu6mmorexa [IOK

86 VYpaBHeHUE TEIJIOBOTO OanaHca hitps//m.cdsoorw/ab15211b

bu6mmoreka [IOK

87 Pemertiie saza https://m.edsoo.ru/Sab7f40d
[ToBepXHOCTHOE HaTSKEHNUE.

Kanunnsapueie sinenus. Jlapnenue bu6mmoreka [IOK

88 .

110/ UCKPUBJIICHHOU ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyia Jlamnaca
O06001IeHNe U CUCTEMATU3AIIHS

29 3HaHUi 1o TeMme "ArperaTHble bubnuorexa [JOK
COCTOSIHUS BeliecTBa. Da3oBbie https://m.edsoo0.ru/0b52575¢
nepexonr"

KonTponbhas pabota no teme
bu6mmorexa [IOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA.

®da3oBble Iepexo bl

https://m.edsoo.ru/7dc2a739




DneKTpu3anys Tei U e€ IpOosBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna

bu6mmoreka [JOK

91 JJIEK €CKHX 3apsJioB.
AICKIPHHACCIHX 3apAN0B https://m.edsoo.ru/1 aff445f
[IpoBOIHUKHU, TUATEKTPUKHU U
MOJTYIIPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUNA
92 3apsi. 3aKOH COXpaHEHHUs bubmmnorexa [IOK
PALL. p https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsioB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemtenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe nose. Ero nelictue bubnmnoreka [JOK
Ha JJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGHbIit 3apsz. JInnuu
96 HaAMPSOKEHHOCTH DJIEKTPUYECKOTO bubmnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
mnoJe
IToTrennuaabHOCTD
97 AIIEKTPOCTATHYECKOTO MOJIsI. Pa3HOCTE bubnnorexa LIOK
p ) https://m.edsoo.ru/80021447
MMOTEHITMAJIOB M HAMPSDKEHNE
[loTenuumanpHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK

IloTenunan QJICKTPOCTATUICCKOT'O
I10JI4

https://m.edsoo.ru/af5fa389




CBs3p HaHpH}KéHHOCTI/I II0JIA 1

99 A3HOCTH MOTEHIUAJIOB JIJIS bubmorexa HOK
P HHAToB A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
100 [TpuHIUIT CynepIo3uITI bubnmoreka [JOK
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe
101 Pemrenue 3amau buGnnorexa LIOK
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tome bubnuorexa [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O
N bubmuorexa [JOK
103 00béMy mapa. [lone paBHOMEpHO
. . https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
rosie. Y CJI0BUE PAaBHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
105 JINDIIEKTPUKHU U NIOJIYIIPOBOJHUKH B bubnnoreka [JOK
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
" bubnuorexa [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
https://m.edso0.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bubmuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbsHOE COEAUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.eds00.ru/1€¢992920
109 DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa bubmorexa HOK
PHTESap 8 P https:/m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pemrenue 3anau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040




JIBro>keHue 3apsiKEHHOM YacTHUIIbI B

bu6mmoreka [IOK

111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o001IeHre U cucTeMaTH3aIus
113 3HaHUH MO TeMe "DIEeKTPUUYECcKoe bubmmorexa [TOK
) R https://m.edsoo.ru/5752603f
noJie
114 KontponbHas paboTa mo teme bubnnoreka [JOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
115 YcioBus CylecTBOBaHUSA bubmorexa LHOK
T https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO JIEKTPHUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
2J1C https://m.edsoo.ru/0839a115
117 3akoH OMa 1J1 ydacTKa LEnu. bubnuoreka [IOK
DNeKTpUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO TPOBOJIHUKA OT €0 bu6mmoreka [JOK
JUIMHBI Y IO [IOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYECHUS
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaIeIbHOE,
120 CMEIIaHHOE COEJTNHEHNE bubmmorexa [TOK
A https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnmnoreka [JOK
121 anekTpudeckux nenei. Ilpasmna

Kupxroda

https://m.edsoo.ru/1794cf37




bu6mmoreka [IOK

122 P
CHicHAe sajad https://m.cds0o.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnunorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c¢5c¢
bu6mmoreka [JOK
124 P
CHICHHE a1t https://m.eds00.ru/6761bf0f
MOIIHOCTB JEKTPUISCKOTO TOKA.
125 TermioBas MOIITHOCTD, BEIAENIsIEMAas Ha bubmnorexa LIOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
126 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/eb72fc24
127 O/IC 1 BHyTpeHHEEe CONPOTUBIICHUE bubnnoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTO ) bubnuotexa [JOK
JJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
129 P
CHieHAe sajad https://m.cds00.ru/3580b679
bu6mmoreka [IOK
1 M
30 OTHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 K
3 OPOTKOE 3aMbIKkaHHe https://m.edsoo.ru/54615632
132 Konznencarop B 1ienu nocTosIHHOTO bubnnoreka [JOK
TOKA https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
1 P
33 CILICHHE 3alat https://m.edsoo.ru/4410cefO
134 Pemenue 3amaa mo reme bu6mmorexa [IOK

"ITocTOSHHBIN ANEKTPUUECKUN TOK"

https://m.edsoo.ru/a7340a29




135 Pemenne 3agau mo teme bubmuorexa [JOK
"TIoCTOSIHHBIN 31EKTPUUECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuorexa [JOK
"IToCTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o0061IeHre U cuCTeMaTH3aIus
137 3HaHuit no reme "llocTossHHBIN bubmmorexa [IOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KonTponbhas padota no teme bubnuoreka [IOK
"TloCcTOSIHHBIN 31EKTpUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoBOAUMOCTD
139 aSHHtII)HLIX BE e(f)TB DIIEKTPUUYECKUI bubmorexa LHOK
p B ' p https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax u
140 acruiaBax 3JIEKTPOJIMTOB. 3aKOHBI bubmmorexa [OK
P P ‘ https://m.edsoo.ny/4b423491
®dapanes 11 SJIEKTPOIN3a
bu6mmorexa [IOK
141 C) i Nl
JIEKTPUYECKHM TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
Bakyymubie npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHUI TOK B bubnmoreka [JOK
ITOJTYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 [TonynpoBOTHUKOBEIE TPUOOPHI
yip 8 P p https://m.edsoo0.ru/83622200
Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU MTOMOLIN aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX

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




npuOopoB" win "3HAKOMCTBO C

g poBoii 1aboparopueii no Gpusmke.
[Tpumepsr u3meperns HU3nIecKux
BEJIMYMH MTPU TOMOILN
KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JIBUKEHUS C LIEJIbIO ONPEIETICHUS
MIHOBEHHOH cKopocTH"

Ouznyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
nnu "HccienoBadnue 3aBUCUMOCTH
MyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBH>KEHUN"

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

bubmuorexa [JOK
https://m.edso0o.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue ycKopeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3NYECKUil IPAKTUKYM 110 TEME
"N3yueHne NBUKEHHUS Tela 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" WIIH
"HccnenoBadnne 3aBUCHMOCTH
nepro/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamerpos”

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

150

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHune paBHOACHCTBYIOLIEH

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84




CHWJIBI TIPU IBMKEHUU OpyCKa 10
HaKJIOHHOM TIOCKOCTH'" WIIH
"IIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOH IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHUIT
YIOPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00pasle, OT X
nepopmaruun” win "HM3ydenue
JIBUKCHHSI CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
omoK"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenue koahdumenTa TpeHus
10 BEJINYMHE YTIIOBOTO
korpdunmenta 3apucumoctu Frp(N)"
nnu "HcciaenoBanue OBUKEHUS
Opycka 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PHIieHTOM
TpeHus" wim "M3ydeHue ABUKEHUS
rpy3a Ha BaJly C TPEHHEM"

Pu3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciIoBUN paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U PACUET CUIT
ynpyroctu" win "M3yuenue

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7
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155

156

YCTOMUYMBOCTH TBEPAOIO TeNa,
HMEIOLIETO IIOIAb ONophI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue uMmysbca Tela 1o
TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
3IEKTPOMOOMJISI U MOIIIHOCTH CHIIBI
Taru" win "CpaBHEHUE U3MEHEHUSI
UMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "HccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Tela 1Mo
TOPMO3HOMY IIyTH"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3y4eHne n30TepMUUECKOTO
nporiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" nnu "M3ydyenue
M30XOPHOTO TIporiecca’ uiun
"N3yuenue nzobapHoro mpoiecca”
nmu "IIpoBepka ypaBHEeHUs
COCTOSIHHS"

Pu3NYECKUil IPAKTUKYM 110 TEME
"U3mepenue ynenbHOl
TemroéMKocTi" wim "Uccinenosanue
MpoIecca OCTHIBAHUS BEMIECTBA" UITN
"HccnenoBanue aqnabaTHOro
npouecca” nwim "MU3ydenne

bubmuorexa [JOK
https://m.edsoo.ru/856fb28e

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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158

B3aUMOCBSI3U 3HEPIrUn
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HcapeHus KUJIKOCTeN" i
"N3mepenue yaenbHOMN TEMI0ThI
raBieHus apaa" uin "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMeteHun". amepenue
Kod(ppuimeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTHUIO U3TYYEHHUs CBETOIMOAA" NN
"N3y4eHne MpoTeKaHus TOKa B LIETIH,
coJiepKalie KoHaeHcaTop" uiu
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

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

159

Pu3nYeCcKuil IPAKTUKYM IO TEME
"HccnenoBanne CMENTaHHOTO
COEIMHEHMS PE3UCTOPOB' WIH
"NU3mepenue yeabHoro
COIIPOTHBIIEHUS IPOBOJIHUKOB" WK

bubmuorexa [JOK
https://m.edsoo.ru/2b179d98




"HccneqoBaHue 3aBUCUMOCTU CHIIEI
TOKA OT HAIPSHKCHUS J1JIs1 JIaMITbI
HaKaJIuBaHusA"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue anexTpoausa" uim
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" unu "HcciienoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHATHE BOJIBT-aMIIEPHOU
XapaKTepPUCTUKHU Auoaa"
PeszepBubiil ypok. O000IICHHE 1
161 CI/ICTEMaTmZp Ysl 3HAHUM 0 TEME bubmnorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PeszepBubIil ypok. O6001ICHIE 1
162 CI/ICleMaTmZEHﬂ 3HAHUU 10 TEME bubmmnorexa [IOK
" " https://m.edsoo.ru/3149956b
Jnnamuka
PeszepBHbIil ypok. O6001ICHHE 1
163 CI/ICleMaTmZEHﬂ 3HAHUU 110 TEME bubmmorera [TOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBabIil ypok. O600IIeHHE T
164 CI/ICTEME).TI/ISZLI:I/ISI 3HAHUU 0 TEME bubmmorexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbI COXpaHEHUs! B MEXaHUKE
PeseprubIil ypok. O60061eHIE 1
165 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmorexa [IOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de 148976
teopun"
166 PesepBHblit ypok. O600111eH1E 1 bubnmoreka [JOK

cucremMarTrusanuia 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77¢cl




"Tepmoaunamuka. TenaoBbie
MAaIIuHbL"

PesepBHbIil ypok. O60011eHIE 1

167 CHCTEMAaTH3aIys 3HAHUH I10 TeEME | bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBble Iepexo bl

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

168 cUCcTEMaTH3allMs 3HAHUI IO TEME 1
1t https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe nose"

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

169 cucTeEMAaTH3allis 3HAHUI 10 TEME 1
https://m.edsoo.ru/3cae6dal

"TloCTOSIHHBIN 31EKTpUYECKUIM TOK"

Pese i ypok. O0001IeHHE
PBHBIN YPOK HICHHE U bubmmorexa LIOK

170 CHUCTEMATHU3a 3HAHHUHU 110 TEME 1
VCTEMATHIAI SHARIH TIO TeM https://m.edsoo.ru/cc7681d4

"TokH B pa3Nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8 16




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp

n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE

padoThI padoThI
pecypcsl
B3anmoneiicTBre MOCTOSTHHBIX
1 MAarduTOB U IIPOBOJHHUKOB C TOKOM 1 bubmmorexa LHOK
P ' https://m.eds0o.ru/487a8593

MarnutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIUU.

’ [TpunIMI cynepno3uiuu | bubnnoreka [JOK
MAarHUTHBIX 1oJjel. Jlnnnn https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH

3 MarsuTHO€e noJje NpOBOJHUKA C | bubnmnoreka [JOK
ToKOM. OmBIT DpcTena https://m.edso0.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubnnorexka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK

5 Pemenue 3anau 1

g https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. 1 bubnnorexka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

7 MOAyIb. JIBIOKEHHE 3apsKEeHHON 1 bubmuoreka [IOK
YacTULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie

bubmuorexa [JOK
8 Pewrenne 3anau 1
A https://m.edsoo.ru/504e98c7




bu6mmoreka [IOK

9 Pa6 JI
aOTa CILIR Soperiia https://m.edsoo.ru/d5 18bedb
bubmuoreka [JOK
10 P
CHHICHHE Saad https://m.edso0.ru/93617bd9
MarnuTtHoe 10Je B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmorexa [IOK
PP > AP https://m.edsoo.ru/30f9608
JMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTrkoB. [Ipumenenne bubmmorexa [TOK
pp P https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo teme bubmuoreka [JOK
"MaruautHoe nose" https://m.edso0o.ru/5b55¢307
14 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruautHoe nose" https://m.edsoo.ru/41c4ae8a
SIBneHue AIEKTPOMAarHUTHON
15 HH un. [ToTok BekTOpa bubmorexa [OK
AYRHR N p https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6mmoreka [JOK
1
6 OAC nanyimn https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU bubnmoreka [JOK
®dapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe a51eKkTpru4ecKoe moie. bubnnoreka [JOK
Toxu ®dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYITAXCS bubnuorexa [JOK
MPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
b K
20 Pemrenue 3anau nosmorexa LO

https://m.edsoo.ru/4dfda618




bu6mmoreka [IOK

21 IIpaBuiio Jlenna
p H https://m.edsoo.ru/bbc22726
WNanyktuBHocTs. Karymka
22 HH, yKTI/IBHOCTI/I B eIZIIjIH bubmorera [TOK
YK H https://m.edsoo.ru/621eae9d
IIOCTOSHHOT'O TOKa
3 SBnenne camounnaykuuu. 3J1C bubnunoreka [JOK
CaMOUHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJISI KaTYIIKU bubnuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE M0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenue 3agau
s https://m.edsoo.ru/88f69d2b
O06001IeHNEe U CUCTEMATU3AIIHS
. bubnuorexa [JOK
26 3HAHWH 110 TEME
" " https://m.edsoo.ru/76484025
DneKTpoANHAMUKA
7 KonTponbhas pabota no teme bubnuoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIE KOJICOAHUS bubmorexa [TOK
A ’ https://m.edsoo.ru/7c1db385
I"apmonnueckue konedaHus
Kunematnueckoe 1 THHAMHYCCKOS
29 OIHUCAHME KOJIeOaTEIbHBIX bubmorexa [JOK
. https://m.edsoo.ru/87ce9498
JBHKCHUN
DHepreTuveckoe onucanue. BeiBos
JAHAMHYECKOTO OITHUCAHUS
. bubnuorexa [JOK
30 TapMOHHYECKHUX KOJIeOaHUH 13 X

OHEPICTUUCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHA

https://m.edsoo.ru/e3¢99692




bu6mmoreka [IOK

31 A a asza KoJjieoanuii
MILTHTY 12 ¥ frebarin https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHIA.
Ilepuon MabIx cCBOOOIHBIX
32 KOJf€63.HI/Iﬁ MaTeEMaTHYECKOTO bubnmnorexa [IOK
https://m.edsoo.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
Kojie0aHuil MPYKUHHOTO MasTHUKA
3aryxaroiue KoiaeOanusl.
33 BHZX €HHBIE KOJIeOaHus bubnnorexa LIOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
bubmuorexa [JOK
34 A §)
BTOKOIChaRHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)J'Ie6aHI/I}(Ib BpM 3BIKAJIHBIX Bubmorexa ITOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
O00011IeHIE U CUCTEMATHU3AIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubnmorera [IOK
Y https://m.edsoo.ru/eb84182f
KOJICOaHUs
13 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuotexa [JOK
KonebaTenpHbI KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsia KOHAEHCaTOopa C bubmuoreka [IOK
39 o
aMIUIUTYAON CUJIBI TOKA B https://m.edsoo.ru/093f9af1
KOJIeOaTeIIbHOM KOHTYpE
40 3aKOH COXpaHEHUsI SHEPTUHU B bubnmoreka [JOK

UJeaTbHOM KOJIe0ATeTbHOM KOHTYpE

https://m.edsoo.ru/d1e2d543




3aTyxa101uHe OJICKTPOMAardiuTHBIC

bu6mmoreka [IOK

41 KoJjieOanus. B KIE e
HEDATIEL BHHYIACHEH htps://m.eds00.ru/5¢668619
ANEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsiii Tok. Pesucrop u
42 KOHJICHCATOD B LICOHU IIEPEMEHHOTO Bubmaorexa ITOK
A PEI p https:/m.eds0o.ru/84836152
TOKa
43 Karymka HHIyKTHBHOCTH B LIETIN bubnnorexa [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKON 1Ienu bubnnoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUTATYIHOE U IEUCTBVIOIIEE Bubmorexa ITOK
ya a yrom https://m.edsoo.ru/lcac6cdc
3HAQYEHHME CUJIbI TOKA W HAIPSHKEHUS
46 Pe3onanc B 3IEKTPUUECKOHN IIETTH Bubmorexa ITOK
p H https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 Pemenne 3ama
tenm s https://m.edsoo.ru/al 6836a4
WneanbHeblif Tpanchopmatop.
43 IIponsBoacTBo, nepenava u bubnuoreka [IOK
oTpeOIeHNE AIEKTPHIECCKON https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJCTBE DIEKTPOIHEPTUU.
49 Kp JIBTYpa I/ICHOJ‘IL30]faHI/I${p Eubmorexa IIOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HA
Bubnmoreka IIOK
50 Pemenue 3amau HOTIOT H

https://m.edsoo.ru/ee6677ed




bu6mmoreka [IOK

51 Pemenue 3ana
HHCHHe Sanad https://m.edsoo.ru/7cab59f8
O06o001IeHre U cHCTeMaTH3aIus
52 3HAaHUH 10 TeEME bubmorexa HOK
https://m.edsoo.ru/401024a9
"DneKTpOMarHUTHBIE KOoJieOaHus "
MexaHU4YeCKHUEe BOJTHBI.
bu6mmoreka [IOK
53 XapakTepUCTUKA MEXAaHUYECKHUX
https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBolicTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
55 3ByK. X
BYK. AapaKTCPUCTHKU 3BYKa https://m.edsoo.ru/138b6f09
56 NndpasByk u ynerpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.edso0o.ru/7380038f
bu6mmoreka [JOK
57 P
CHICHHE 3a1aq https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bubnuotexa [JOK
N3nydyenue 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5db1
59 DHeprust MEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[Ixana >7E€KTPOMarHUTHBIX BOJIH.
60 IIpuMeHeHnE PIEKTPOMAarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be 19
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBSI3U U
61 TeleBuaeHusd. Pagromokamnus. bubmuorexa [JOK

DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpY>KaroIleu cpeibl

https://m.edso0.ru/9f96f1{8




2 KontponbHas paboTa mo teme bubnunoreka [JOK
"Konebanus u BosHbBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnmoreka [JOK
pacrpocTpaHeHUus CBETA https://m.edsoo0.ru/f9566406
Pemenue 3agau Ha npuMeHEHUE
64 3aKOHA MPSIMOJIMHEUHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaino. Chepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
Y OTHOCHUTEJIbHBIN MI0KA3aTelb
66 npenomienus. [lonHoe BHyTpeHHEe bubmorexa HOK
P ' . yIp https://m.edsoo.ru/bc2e55¢cd
orpaxxeHue. IIpenenbHbIi yroiu
TTOJTHOTO BHYTPEHHETO OTPAKCHUSI
Pemrenue 3a1au Ha npuMeHeHUE
67 3aKOHOB OT a)KeHI/I}III)/I MIPEIOMIICHUS bubmmorexa [OK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
68 cBeTa. CIOXKHBIN cocTaB 6€1oro bubmmorexa [OK
' https://m.edsoo.ru/d8e1c3be
cBerta. [lBer
69 JIuuzpl. ®OKyCHOE PACCTOSIHHE H bubnmoreka [JOK
OITHYECKAs CUJIa JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHU B TUH3aX bubnmoreka [JOK
U UX CHUCTEMAaXx. Y BEJIMUYCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubnuotexa [JOK
71 M300paXKEHU, TTOTy4aeMBbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09




bu6mmoreka [IOK

72 T
143 Kaic orrtiHeckad cuctema https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. Ilpenensl
73 i} I/IMGHI/IMOJ;[TI/I re(I))MI[e HYECKOU bubmnorexa [IOK
p P https://m.edsoo.ru/cd174al0
OIITUKH
74 CKOpoCTh CBETA U METOJIBI €€ bubnunoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucniepeus cera https://m.edsoo.ru/lelb6ccbe
bubmuorexa [JOK
76 u
HTepepeHI cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTtHble HICTOUHUKH. Y CIIOBUS
77 HaOJIIOEHUSI MAKCUMYMOB U Bubmorexa ITOK
A yM https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [JOK
7 P
8 CHICHHE 3a1aq https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
I1
L PMMCHCHHC HHTEP(epeHIIH https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80
Jlupaicui caera hitps://m.edsoo.ru/12ed04b5
81 Judpakuronnas pemérka. Y cioBue bubnmoreka [JOK
HaOJI0/ICHUS TJIaBHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 P
CILICHHE 3alat https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edso0o.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/c56¢8158




bu6mmoreka [IOK

85 (BETOBBIC ABICHI B IPHPOJE https://m.edso0.ru/0b36363d

26 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [JOK
3HaHu# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b

87 KonTponbnas pabota no teme bubnmoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1ibl TPUMEHUMOCTH

28 KJIACCUYCCKOM MEXaHUKHU. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAVHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH

29 [TocTynatel cienuanbHON TEOPUU bubnnorexa [JOK
OTHOCUTEJIBHOCTHA https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOM
unrtepsai. [IpeobpazoBanus

90 Jlopenia. YcnoBue mpuIUuHHOCTH. bubnmnoreka [JOK
OTHOCHTEBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JTNHBI

91 DHEprusi U UMITYJIbC bubnnoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEPrUen u

92 HMITYJIbCOM PEISTUBUCTCKOU bubmmorexa LHOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTHUs MOKOs

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE bubnmorexa LIOK

https://m.edsoo.ru/f54035a5
94 3akoH cMelennsa BuHa bubnnorexa LIOK

https://m.edsoo.ru/1c5ff752




95 I'unotesa M. Ilimanka o KkBaHTax. bubmuorexa [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
6 S
? HEPIHs M UMIYIC oTomHa https://m.edsoo.ru/7fb307ec
97 dororpdexr. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl hoTod(hPekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DHIITEHHA 715
98 dororddekra. "Kpacnas rpanumna" bubmorera [JOK
P P https:/m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnnoreka [JOK
JlebeneBa https://m.edsoo.ru/64b4f966
bubmuorexa [JOK
1 B I
00 O/IHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiina. /[iimHa BOJIHEBI ¢
101 b Oﬁﬂﬂi aI:);Me Bl §6J'IaCTI/I ! bubnmnorexa [IOK
P p P . https://m.edsoo.ru/5df8bafl
JIOKAJTU3AIMH IBIKYIICHCS YaCTUIIBI
102 KopnyckynsapHo-BOIIHOBOH AyaJIN3M bubmmorexa [IOK
PHYCKYIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuoreka [IOK
KpHCTaJlJIaX https://m.edsoo.ru/30dbal8c
Cnennduka U3MEpeHUH B
104 MI/IKHOSI)I/I e COO’II“)HOIJ_ICHI/ISI bubmmorera [IOK
POMHP o https://m.edsoo.ru/65783dec
HeonpeaenéuHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CIICHNE rpaduHecKyX sanad https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€tHbix 3a1au nbmmorexa O

https://m.edsoo.ru/ee9b3182




KonTponbhas pabota no remam:

bu6mmoreka [IOK

1 " T " "K _
07 OCHOBHUC 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OnbITHI IO UCCIETOBAHUIO CTPOCHUS
108 aroMa. IlmanerapHas MoaelIL aToMa bubmorexa [TOK
: P A https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
10 I1 b
? OCTYJIATBI H0pa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHEM bubnuorexa [JOK
SHEPrUM aTomMa BOJI0pOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYXKIECHHOE bubnuorexa [JOK
HU3JIy4YEHUE CBETa https://m.edsoo.ru/f945d85¢
bubmuorexa [JOK
112 JI
a3ep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eitzenbepra-NBanenko. 3apsa u bu6mmoreka [JOK
MAacCOBO€ YHCIIO Anpa. M30Tomsl. https://m.edsoo.ru/34adaSde
PagnoakTHBHOCTE
3aKOH paIMOAKTUBHOTO pacraja.
CBoiicTBa MOHU3H ero
114 N3IIYUCHUS BJ‘II/ISIIfI/}II:) B bubmorexa HOK
ya ) https://m.edsoo.ru/aab98bef
PaINOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpus
DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
SnepHrle cuibl. ledekT Maccrl
AcP fled bubnmoreka [JOK
115 sanpa. SlnepHsle peakunu. nepHbie

peaktopsl. [IpoGaembl
YIIPaBISIEMOTO TEPMOSICPHOTO

https://m.edsoo.ru/ff1758d0




CHHTE3a. DKOJOTHYECKHUE aCIIEKThI
Pa3BUTHS SAICPHOU SHEPTETUKHU
Meto/ibl perucTpaluu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactull. DyHaamMeHTaIbHbIC

bu6mmoreka [IOK

116 B3auMOJCUCTBUA. BapruoHbI, ME30HBI
P ’ https://m.edsoo.ru/l1ac08a5b
u nentoHsl. [Ipencrasienne o
CrangaprHoil Moaenu. KBapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB
®dusuka 3a npeaenamu CTaHaapTHOU
117 monenu. TémHasa maTepust U TEMHAS bu6mmoreka [IOK
sHeprus. EnuHcTBO pusmueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oranel pa3BUTUS aCTPOHOMUHU. bubnnoreka [JOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHuMOCTh 3aKOHOB (DU3UKHU TSI
119 00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX bubnnoreka [JOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX UCCIIEA0BAHUI
CoBpeMEHHbIE ONITUYECKUE
bu6mmorexa [IOK
120 TEJIECKOIIbI, pPAIMOTEIIECKOTBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 38é3nHoro He6a. Co3Be3nus,
121 SIpKHE 3BE30bI, INTAHETHI, X BUINMOE bubnnorexa LIOK
p ABL, ’ 8 https://m.edsoo.ru/aac588eb
IBIKEHHUE
Conneunas cucrema. CoJrHIIE.
bubmuorexa [JOK
122 ComnHeuHast aKTUBHOCTE. MICTOUYHUK

sHepruu CoJiHIIa U 3BE3]T

https://m.edsoo.ru/22748eb4




3BE3/1bl, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [IOK

123
"CrIeKTpaJIbHBIN KJ1acc — https://m.edsoo.ru/42169944
CBETHUMOCTB"

124 3Be3bI IJIaBHOU bubmuorexa [JOK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoeHue 3BE3 1.

CoBpeMeHHbIE NPEICTaBICHUS O
p P bu6mmoreka [IOK
125 MPOUCXO0XKJACHUHU U SBOJIIOIUHU
B https://m.edsoo.ru/d09da494
ComnHna u 3B€31. OTambl )KU3HU
3BE3]
Muneunsiii [lyte — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHbIE TBIPHI B bubnmorexa LIOK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
sIIpax rajJjakTHK
Bcenennas. Pacmimpenne

127 Bcenennoii. 3akon Xa66mna. Teopus bubnuotexa [JOK
Bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHUE

128 Macmrabnast cTpyktrypa Beenennoii. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepemménnsie npobiaembl bubmuoreka [IOK
aCTpOHOMUH https://m.edsoo.ru/d37d9ffe
@u3nYeCcKUil NPAKTUKYM IO TEME
"HccneaqoBaHue MarHUTHOTO TTOJIS

130 MOCTOSIHHBIX MAarHUTOB" WU bu6mmorexa [IOK

"HccnenoBaHue CBOUCTB
(dbeppomMarHeTUKoB" UIu
"UccneqoBanue AeHCTBUSI

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




131

132

133

134

135

136

MTOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa" uiaum
"M3y4yeHue 3aBUCUMOCTH CHJIbI
Ammepa oT cuiibl TOKa" WK
"OnpeneneHne MarHUTHOU
WHJIYKIIMA Ha OCHOBE U3MEPEHUS
cuiibl Amnepa”

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccneqoBanue ABJICHUS
ANEKTPOMAarHUTHOM MHIAYKIMU'" WIIN
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTO mojisg"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykiuun" wim "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

@u3NYECKUl IPAKTUKYM 110 TEME
"ITpeoOpa3oBaHue SHEPTUH B
MPYKUHHOM MasiTHUKE"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
4yepes M0CIeJ0BATEIbHO

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [IOK
https://m.edsoo.ru/89dc2d90




137

138

139

140

141

COeIMHEHHBIE KOHJICHCATOP,
KaTyIIKy U pe3ucTop" win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOT0 TOKa"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenue rnokazaresist
MPEJIOMJICHUS CTEKIIA" WK
"[TonydyeHue n300paxeHus B
CHCTEME U3 IUTOCKOTO 3epKaJia U
JUH3BI"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSHUS OT BEIECTBA
(Ha mpuMepe KUJIKUX JUH3)" WK
"N3mepenue pOKyCHOTO pacCTOSHUS
paccenBaronMX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpPEPEHIINH U MOJISIPU3ALUN
ceera"

@u3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIL (110
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bubmuorexa [JOK
https://m.edsoo.ru/42569eal

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737

bubmuorexa [JOK
https://m.edsoo.ru/63756¢47
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DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
OCHOBE HCCJIEIOBAHUS
dororddexra"” wim "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA 4Yepe3
CBETOJIUOJI OT HaIpsKeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
(hoHa ¢ ucrosib30BaHUEM J03UMeTpa"
win "M3ydenue nornomieHus oeta-
YacTHI] IFOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6be

145

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUN JJIs1 OTIPEEIICHUS
MOJIOKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro noiaymapus u
sipkue 3BE3761" win "HabmroneHus B
teneckon JIyHbl, MIaHeT,
TYMaHHOCTEH 1 3BE3AHBIX
CKOIUICHUI"

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e




O06o001IeHNEe U CHCTEMATH3aLIHS
3HaHuil. Posib GU3UKK 1 acTpOHOMUH
B DKOHOMHUYECKOM,

bu6mmoreka [IOK

146 N o
TE€XHOJOIMYECKOM, COLIUAJILHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIOBEeKa
O0001IeHE U CUCTEMATH3 AU
147 3HaHud. Poitk 1 MecTo pu3nKH 1 bubnnoreka [JOK
ACTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7¢c
HAy4YHOU KapTHHE MUpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHuU. Poitb pm3nueckoil Teopuu B
(hopMUPOBAHHUH TTPEICTABICHHUH O
. bubmuorexa [JOK
148 (bu3nuecKoil KapTUHE MUpPaA, MECTO
. https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOIE
149 O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HaHu# 1o TeMme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O060061IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu o teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O000I11IeHNE U CUCTEMATHU3aIHSI
. " bubmuorexa [JOK
152 3HaHu# o Teme "CTtaTruka TBEPIOTO
" https://m.edsoo.ru/3cca482e
Tena
O0001IeHE U CHCTEMATH3AIHUSA
. " bubmuoreka [JOK
153 3HaHUH 1O TeMe "3aKOHBI

COXpaHEHUs B ME€XaHUKe"

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




O0001IeHrEe U cCUCTEMAaTU3AIU
3HaHui 1o reMe "OCHOBEI

bu6mmoreka [IOK

154
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
teopun"
O00011IeHIE U CUCTEMATU3AIUS
155 3HaHu# 110 Teme "TepmonuHaMuka Bubmorexa LIOK
P ' https://m.edsoo.ru/c63f7c10
TennoBble MallIMHEL
O00011IeHIE U CUCTEMATHU3AIUS
156 3HaHu# no TeMe "ArperaTHsie bubnuorexa [JOK
COCTOSIHUA BelecTBa. ©a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomanr"
O00011IeH1E U CUCTEMATHU3ALIS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE Brommozexa [OK
" P https://m.edsoo.ru/3bf0def9
noJje
O0001IeHre U CUCTEMAaTU3 AU
158 3HaHu# 110 Teme "llocToSIHHBIN Bubmiorexa ITOK
. " https://m.edsoo.ru/71453ee6
AIEKTPUUYECKUN TOK
O0001IeHre U CUCTEMAaTU3 AU
159 3HaHU# 110 TeMe "TOoKH B pa3InyYHbIX Bubmzorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepsuEblil ypok. O000IIEHNE 1
161 CI/ICTEME).TI/ISZLI:I/ISI 3HAHUI 10 TeMe Brbmuotexa IOK
" " https://m.edsoo.ru/053e2248
DNeKTPOMarHuTHAs WHIYKIIHS
PesepsuEIil ypok. O000IIEHNE 1
P P . bu6mmoreka [IOK
162 cUcTeEMaTH3allis 3HaHUI 10 TEME

"Mexaunyeckue Konedanus"”

https://m.edsoo.ru/d6310bfd




163

164

165

PesepBubIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe

"DeKTpOMarHUTHBIE KOJICOaHHS'

PesepBubIil ypok. O6001IcHIE 1
cHCTEMAaTH3alMs 3HaHUH 10 TEME
"MexaHHYeCKHE U
3JIEKTPOMAarHUTHHIE BOJIHBI"
PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3alMsl 3HAHUI 110 TEME
"OnTuka"

bu6mmoreka [IOK
https://m.edsoo.ru/5e¢2bb83d

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad 1603
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PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"Ocnobl CTO"

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

167

PesepubIil ypok. O6006111eHIE 1
CUCTEeMaTH3alys 3HaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM
nyanuzm"

bu6mmorexa [IOK
https://m.edsoo.ru/f7¢59d38
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169

170

PesepBubIiil ypok. O6006111eHIE 1
CUcreMarui3anuda 3HAHUH 10 TEME
"®duszuka aroma"

PesepBHrlit ypok. O6001ICHNE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"®du3nka aTOMHOTO siApa 1
3JIEMEHTapHBIX YacTuIll"

PesepBHelit ypok. O6001ICHNE 1
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnemeHTs! acTpodu3uku”

bu6mmoreka [JOK
https://m.edsoo.ru/1f511654

bubmuorexa [JOK
https://m.edso0o0.ru/905c5ce0

bubmuorexa [JOK
https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o ®dusuka, 10 kmacc/ Msakues I'.41., byxorues b.b., Corckuiit H.H. mox
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «3marenbeTBo
«IIpocsemenue»

o ®dusuka. 11 kiacc. (6a3oBbIii ypoBeHb). Msxkuies [.5., byxosues b.b.,

Yapyrun B.M.(ox pex. [lapdentreroit H.A.)

METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

o ®dwusuka. Paboune nporpammel. 10—11 kimacc. ba3oBsiit u yriy0néHHbIN
ypoBHu. [Ilatanuna A.B.

e Ousuka. [Toypounsie pazpadotku. 10 kiacc. Caypos 10.A.

e Ousuka. [Toypounsie paspadotku. 11 kmacc. Caypos 10.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

o ®usuka. 10 kiacc. Inexkrponnoe npuwioxkenue (DVD) k yueOHuKy
Msikumena I'.4., Byxosuesa b.b., Corckoro H.H. (mox pexn.
[TapdenTtheBoii H.A.)

e Ouzuka. 11 knacc. Dnexkrponnoe npuioxenue (DVD) k yueOHuKy
Msxumesa I'.4., byxosuesa b.b., Yapyruna B.M. (tiox pex.
[TapdpenTtseBoit H. A
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