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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE CpEIHEr0 OO0Iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHUH U TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOW 00pa3oBarenbHON mporpammbl, npeactaBieHHbx B ®I'OC COO, a
Takxke ¢ yuérom ¢enepaibHOM pabodeil mporpaMMbl BocnuTaHusi U KoHuenuuu
npenojiaBanusi yueObHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alMIX
Poccuiickoit @eaepariuu, peann3yronux OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

[Tporpamma 1o ¢u3uke omnpezaenser 00s13aTeIbHOE TPEIMETHOE COAepKaHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEeIOBATEIBbHOCTh U3YUCHUSI TEM U Pa3/IesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOrOo TMpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4YaroUIuXCH.
[Iporpamma 1o ¢usuke Aa€T MpEeACTAaBICHUE O IENAX, COACPXKAHUH, OOIIeH
cTparerud OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOIIUXCS CpeACTBaMU
ydeOHoro npeamera « Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3ydenne kxypca (Qu3MKH YriIyOJIEHHOTO YPOBHS TO3BOJISIET pEaln30BaTh
3a7a4i MPOPEeCCHOHATBHON OPUEHTAIlUH, HANPABICHO HA CO3/IaHUE YCIOBUU IS
MPOSIBJIICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXIbIM
oOydJaronmmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOAOJKEHUS 00pa3oBaHUS B
opraHuzanusx MNpo(ecCHOHATLHOTO O00pa3oBaHUA [0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIHEIIMATbHOCTSM.

B nmnporpamme mno ¢Qusuke omnpenensroTcs IUIAHUPYEMBIE PE3YNIbTaThI
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CPEAHET0 00I1ero o0pa3oBaHus: JINYHOCTHbIE,
MeTanpeJMeTHbIe, MpeaMeTHble (Ha  yrayOonénHom  ypoBHe). HayuHo-
METO/IOJIOTUYECKONM OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXcs, OCBOHUBIIHMX
nporpamMmy 10 (U3MKE Ha YpPOBHE CpenHero obmero oOpa3oBaHUs Ha
yIiyOJIEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma no pusuke BKIIOYAET:

IJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca PU3UKHU Ha YIITyOlIEHHOM YPOBHE,
B TOM YHCJIC IPEIMETHBIC PE3YyIbTATHI IO TOJaM 00yUYEHUS;

coJiepikaHue yueObHoro npeameta « @u3uka» mo rogam o0ydeHHsl.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIICHUS CBOMX pabOUYMUX IPOrPaMM.

[TporpaMMma mo gu3nke HE CKOBBHIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENECH U
NPEIOCTABISAECT BO3MOXXHOCTU JJIsl pealu3aliil  Pa3iMYHbIX METOJUYECKHX
MOJXOJJOB K MpenofaBaHui0 (U3MKK Ha YrIIyONEHHOM YpOBHE MpPH YCIOBUU
coxpaHeHus 00s13aTeIbHOM YaCTH CoJIepKaHUs Kypca.

®duzrka Kak Hayka O HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUU 00 okpykaroueM mupe. LIkonpHbIN Kype GU3NKN — cCTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3YYaeMBIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
IpUMEHEHNE (U3NYECKUX 3HAHUM ONpEeNeNuo Xapakrep M OypHOE pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B cpepe IHEPreTHKH, TPAHCTIOPTA, OCBOCHUS KOCMOCA,
MOJTyYEHUs HOBBIX MaTepUaAlOB C 3aJaHHBIMH cBoWcTBaMu. M3ydenue Quszmku
BHOCHT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE ECTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaromerocsi, B OpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] O3HAHUS
IIPU BBIIOJTHEHUU UMH YYE€OHBIX HCCIIEA0BAHUN.

B ocHoBY kypca ¢pu3nku Ha ypoBHE CpelHero o0iero o0pa3oBaHus MOJI0KEH
pPSA UIEH, KOTOPBIE MOKHO pacCMaTpPUBATh KaK MPUHLHUIIBI €r0 NOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEM KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3/ieioB (DU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (u3nueckux Teopui. BenmymuM B Kypce sABIsercs
(opMUpOBaHUE MPEJICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEILECTBE U
oJIe.

Hoea cymanumapusayuu. EE peanmusanys INPeanosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHUE CBSI3H Pa3BUTHUSA
¢uzuku ¢ pa3BuTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJOTMYECKUMHU MTPOOIEMAMH.

Hoen npuxnaonoin nanpagnennocmu. Kypc pusuku yriay0nEHHOro ypoBHs
IPEANoiIaraeT 3HakOMCTBO € IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTCcs Ha
ypOBHE OOIIMX NPEJICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSMIEHHBIX JKOJIOTHUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKXe OOCYKIEHUS
po0JieM pallMOHAIIBHOTO MPUPOIOTIONIb30BAHMSI U HKOJIOTMYECKO 0€30I1aCHOCTH.

OcBoeHHE coaepKaHus MPOrpamMMbl 1O (PU3UKE AOHKHO OBITh IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATENIBHOCTHOrO moaxona. s ¢pu3uku peammsanust 3THX
NPUHIMIIOB 0a3UPYyeTCsl HAa UCHOJIb30BAHUH CAMOCTOATEIBHOIO 3KCIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro (axkropa ydeOHoro mnpouecca. s yriayOiaéHHOro
YPOBHS — D3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHMYECKOIO0 JSKCIEPHMEHTA,
BKJIFOUYAIOLIETO (DpOHTAJbHBIE YYEHUYECKHE OIBITHl IPU H3YYEHHH HOBOIO
MaTepuaa, JabopaTopHbie pabOThl U pabOThI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI



IBa crmocoba peanu3anuyd (QU3MYECKOro TpakTHKymMa. B mepBoM ciydae
NPaKTHKYyM MpoBoauTcs aubo B koHie 10 u 11 kimaccoB, nmubo mocie mepBoro u
BTOPOTO TMOJNYTOAMM B KaXJIOM U3 3THUX KIaccoB. BrTopoil cmocod — 370
UHTETparysl paboT MpakTUKymMa B CHUCTEMY JabOpaTopHBIX padoT, KOTOpHIC
IPOBOJSTCS B Mpoliecce M3ydeHus paszaena (temsl). [Ipu 3ToM mon paboramu
MPAaKTHKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE HCCIEI0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BUJa 0€3 MOMAaroBO HHCTPYKIUU.

B nporpamme 1o (¢u3MKe cuUCTEeMa YYEHHYECKOTO HSKCIEPHUMEHTa,
7a00paTOpHBIX paboOT W MpaKTUKyMa MpeJICTaBiIeHAa €IWHBIM TepeuHeM. Bridop
TEMATUKU JJIA 3TUX BUJIOB YUYCHHUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAS U3 OCOOCHHOCTEH OYPOYHOTO
IUTAHUPOBAaHMSI M OCHamleHusi kabunera ¢usuku. [Ipum sToM oOecmeunBaercs
OBJIaJIcHUE OOYYaIOUIMMHCS YMEHUSMU TMPOBOJUTH MPSAMBIE M KOCBEHHBIC
U3MEPCHMsI, WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYUH U TMMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX THITOTE3.

Bonpiioe BHUMaHue yeisieTcs peleHUI0 pacuETHRIX U KaYECTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SABIISIOTCS 33/a4U C SIBHO 3aJJaHHOU
¥ HESBHO 33JJaHHOW (PU3NIECKONM MOJIENBIO, TIO3BOJISIONTNE IPUMEHSATh H3yUeHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, TaK U HHTETPUPYS
NpUMEHEHWE 3HAaHWW W3 pPa3HBIX pas3nenoB. JIg KauyecTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIIOTCA 3aJaHusi Ha OOBACHEHHUE/Tpe/CKa3aHhue MPOTEKaHUs
bu3nyecKuX SBICHUI M MPOIIECCOB B OKpPYXKAIOIIEH XKU3HU, TpeOyromre BrOOpa
bu3NIECKON MOACTH /IJIsl CUTYaIluU MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOCCIEUYCHHIO y4eOHOTO Tpoiecca Kypc (Du3uKu yriryOJI€HHOTO
YPOBHSI Ha YPOBHE CpeHEro o01ero 00pa3oBaHusl JOJKEH U3y4aThCs B YCIOBHUSIX
npeaMeTHoro kabmHera. B kabuHeTre (U3WMKM JIODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpYyIOBAaHUE Jisi BBHITIOJHEHHS YKa3aHHBIX B TIporpamme IIo
¢u3rMKe yYEHHYECKHX OMBITOB, Ja0OpaTOPHBIX pabOT M paboT MpakTUKyMa, a
TaK)Ke JIEMOHCTPALlMOHHOE 000pyI0BaHUE.

JleMoHCTpaliMoHHOE  000pyZoBaHHEe (OPMHUPYETCSI B COOTBETCTBHH C
NPUHIIAIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH M OOECIeYMBaeT IMOCTAHOBKY
NIEPEUUCIICHHBIX B TIporpaMMe M0 (M3HWKE KIIOUYEBBIX JEMOHCTpAIUil AJis
UCCIICIOBAHMSI ~ M3yYaeMbIX SIBICHMA M  TPOIECCOB, OMIHUPUYECKHX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHH.

JlabopatopHoe oOOpymOBaHWE ISl YYEHHYECKMX MPAKTUYECKUX padoT
dopMupyeTCcs B BHJIE TEMaTHYECKHUX KOMILUIEKTOB M OOecredrBacTCsl B pacuére
OTHOTO KOMIUJICKTa Ha JBYX OOydYarommxcs. TeMaTH4YeCKHe KOMIUJICKTHI
7a060paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM



MCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETHHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU LENSIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCSI:

dbopMHpoBaHUE HWHTEpeca M CTpEeMJICHUS OOydYaroumxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJe MO3HaHus U (hopMHpoBaHHE
HCCIIEJIOBATENILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJjbTaTa M3yudeHHs] OCHOB
CTpOEHUS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHupOBaHUE YMEHUIA OOBSICHATD SIBJICHUS C HCTIOIB30BaHNEM (DU3UICCKUX
3HAHWW U HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONM (PU3UKU [JI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NpeiCTaBlICHU O BO3MOXHBIX  cdepax  Oymymien
mpoecCHOHaNBLHON ACATENBHOCTH, CBSI3aHHBIX C (U3MKOW, IOJArOTOBKA K
nanbHeneMy oOy4eHHI0 B ’TOM HaIPaBIICHUH.

JlocTikeHne 3TUX 1elield obecreunBaeTcsl pelIieHUeM CISAYIOMUX 3a/lad B
npoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0IIero 00pa30BaHMUs:

NpUOOpPETEHUE CUCTEMbI 3HAHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsSX,  BKIIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (U3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U FJIEMEHTHI aCTPOPU3UKH;

dbopMHpoOBaHHUE YMEHHUIM MPUMEHSATh TEOPETUUECKUE 3HAHUSA JJ11 O0BSICHEHUS
bu3nYecKkux SIBICHUN B MPUPOJE W JUIsI NPUHITHS MPAKTUYECKUX DPEIICHUH B
MMOBCEHEBHOM JKH3HHU;

OCBOGHHE CIOCOOOB pEIICHHS PA3IUYHBIX 3aJad C SBHO 3aJlaHHOM
dbu3nyeckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHue
dbu3nyeckoil MOJEeNH, aJeKBaTHOW YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3ajay
WH)XCHEPHOTO XapaKTepa;

NMoHNMaHue (U3NMYECKUX OCHOB M TIPHUHIIMIOB JEHUCTBHSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUYECKUX MPOIIECCOB, MX BIMSHUS Ha OKPYKAIOUIYIO CPEY;

OBJIQJICHUE METOJIaMU CAMOCTOSITEJILHOTO TUJIAHUPOBAHUS U TPOBEACHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuu  UH(opMaiuu,
OTpeieNICHUs JTOCTOBEPHOCTHU MOTyUYEHHOTO Pe3yJIbTaTa;

CO3/IaHHE€ YCJOBHM AJI Pa3BUTHS YMEHHM MPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOU JIEATEITHLHOCTH;

pa3BUTHE UHTEpeca K chepaM npodeccuoHaTbHOM ASSTENbHOCTH, CBI3aHHOU
¢ (bU3UKOI.



B cootBerctBun ¢ tpedoBanusamu PI'OC COO yriayOn€HHBIM YpOBEHb
u3ydeHus: ydeOHoro mpenmera «®Du3mka» Ha YpPOBHE CpeaHEro OOIIero
oOpa3oBaHusl BBIOMpaeTCs OOYYAIOMIMMUCA, IUIAHUPYIOIIMMU TPOJODKEHUE
00pa3oBaHMsl 1O CHENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIISL.

Ha usyuenue puzuxu (yrinyOna€HHBIA YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanms orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HENEIIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennmaraemeiii B mporpamMmme 1o (QU3MKE mMepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX palboOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JaeT BBIOOP
pOBeNCHUs J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBUAYaTIbHBIX
0COOEHHOCTEH 00yUJarOIIMXCA.



COJEPXAHUE OBYYEHUA
10 KJIACC

Paznen 1. HayuHnblid MeTOJ MO3HAHUS NPUPOBI.

®duszrka — pyHIaMeHTalbHas HayKa o npupojie. HayuHslil MeTo mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBICHUH.

DKCHEepUMEHT U TeOpHsl B Ipoliecce Mo3HaHus npupoasl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHuss (U3MUECKUX BEJIMYMH (AHAJOTOBble M IU(DPOBBIC
U3MEpUTETbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  (Gu3M4YecKux  BeduuuMH  (aOconroTHas U
OTHOCHUTEIIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUI U MPOIECCOB (MaTepuasibHas TOYKa,
abCOJIOTHO TBEPAOE TENo, HUACAbHAsl KUAKOCTb, HACAIBbHBIA Ta3, TOYECUHBIN
3apsan). ['unoreza. @uznyeckuil 3aK0H, TPaAHUIIBI €ro nNpuMeHuMocTu. Pusnyeckas
TEopHusl.

Ponb u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAYyYHOW KapTHHBI
MUPA, B IPAKTHUECKOMN JESITEIbHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomut, nPAKMUKYM.

W3mepenne cuiibl TOKa W HaNpsDKEHUS B ILIEMHM MOCTOSHHOTO TOKa IMpHU
MTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHLHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoi nmaboparopueit mo ¢usuke. [Ipumepsl n3mepenus
(bU3HYEeCKUX BEIIMYUH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHON TOYKHM, €ro MNPOEKIMH Ha OCH CHUCTEMBI
KoopauHart. TpaekTopusi.

[lepemeliienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaJbHOW TOYKH, MX MPOCKIUU HA OCH CHCTEMbI KOOpJIHMHAT.
CrnosxxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTePUATHLHON TOYKH OT BPEMEHU M UX
rpaduku.

CBoOonHoe majieHue. YckopeHue cBoOOAHOro majeHus. JIBuxkeHue Tena,
OpOIIEHHOrO0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATLHON TOUYKH OT BPEMEHHU U MX Tpa(uKy.



KpuBonuneitnoe  aBuxkeHue. JIBWkeHWE  MarepuaibHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas W JWHEWHas CKopocTh. [lepmon m wacTtora oOpamieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KAcaTENbHOE (TAHT€HLHUAIBHOE) U IMOJHOE
YCKOpEHHE MaTepUaIbHON TOUKH.

TexHuueckue yCTpPOMCTBA U TEXHOJIOIMYECKUE TMPOIECChl: CHUIOMETP,
JMBIDKEHUWE CHApSAOB, IICTHBIE, IMecTepEéHYaThie W pPEMEHHBIC IEepeaayH,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUS KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

CriocoObI CCIIeTOBAaHUS IBIKCHU.

Nnnroctpanus npeiebHOro Nepexo/ia U U3MEPEHNE MITHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBMKEHUH C UCTIOJIH30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmonenue aBwkeHUs Tena, OPOIIEHHOrO IMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

HamnpaBnenue ckopocTu pu ABMKSHHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUM, CKOPOCTEW ABMKEHUS OJTHOTO M TOTO JKE
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padomul, nPAKMUKYM.

W3y4yenne HEpaBHOMEPHOTO JBWXKCHHS C IEIBIO0 OMPEEICHNS MTHOBEHHON
CKOPOCTH.

W3mepenne ycKkOpeHHs MpU MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHH TP PABHOYCKOPEHHOM
JIBAYKEHUH.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  TafeHUs  (PEKOMEHJIOBAaHO
WCIOJIb30BaHUE IU(POBOI TabOpaTOpun).

W3yyenne nBWKEHHS Tena, OpOIIEHHOTOo Topu3oHTainbHO. IIpoBepka
TUTIOTE3BI O TIPAMOM MPOMOPIMOHAIBHONW 3aBUCHMOCTH MEXKIY MalbHOCTBIO
noJI€Ta U HAaYaJIbHOW CKOPOCTHIO TelIa.

W3yyeHue NBMKEHUS Tella MO OKPY)KHOCTH C MOCTOSHHOW MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TMEpHoJia oOpalieHusi KOHUYECKOro MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHble cuUCTEMBbl OTCUETA. [IpuHIMAT
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cuCTEMbI OTCU€Ta (OIpEAETICHNUE,
PUMEDHI).

Macca tena. Cwia. [IpuHIuI Cyneprio3uiuy CUil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHON MAaCCBI.

Cuna tsxecTd. 3aBUCHUMOCTb YCKOPEHMsI CBOOOJIHOTO MaJ€HUS OT BBICOTHI
Ha/J IIOBEPXHOCThIO IUIAHETBI W OT Treorpapuueckod IUpOTHL. JIBUKEHHE
HEOECHBIX TEJ U X CHYTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmwxymerocs c
YCKOpPEHHEM.

Cuna tpenms. Cyxoe Tpenue. Cuia TpeHUs CKOJBXEHUS W CUJa TPEHHUS
nokos. Koa¢p¢uuuent tpenus. Cuna CONpOTHBIECHHS IpPU [BWKEHUU Tela B
KUAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKECHHUS.

Jasnenue. 'mapocratnyeckoe napnenue. Cuina Apxumena.

TexHru4ecKue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOIIMITHUKHY,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpayuu.

Habnronenue nBHKEHUS TENl B MHEPUUAIbHBIX U HEMHEPUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMI OTHOCUTENBHOCTH.

KaueHne 1ByX LMIMHIAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOJECHCTBYIOLIEH  MPUIIOKEHHBIX K TEIy CHI C
IIPOU3BEJCHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAJIBHOM CUCTEME OTCUETA.

PaBeHCTBO cwil, BOBHUKAIOIIUX B PE3YyJIbTAaTE B3AMMOICHCTBHS TEIL.

N3mMepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U AJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IIOKOS, KAYEHUSI U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

W3mepenne paBHOACUCTBYIONICH CHII MIPH JIBIKEHUU OpycKa MO HAKIOHHOU
IJIOCKOCTH.

ITpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS Opycka IO
HAKJIOHHOW INTIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUMX B MPYXKUHE H
pe3uHOBOM 00pa3siie, OT UX AepopMaIum.

W3yyeHue NBUKEHUS CUCTEMBI T€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JETKuM OJIOK.

N3mepenne kodduimenta TpeHus 1Mo BETUYMHE YIIIOBOro Koddduiumenrta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrxeHUs Opycka M0 HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUSI.

N3ydeHne IBUKEHUS IPy3a Ha BAJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTynmarenbHoe M BpalllaTebHOE JBHKECHHUE
TBEpAOro Tena. MOMEHT CHiIbl OTHOCUTEIBHO OCH BpalleHusd. llinedo cuibl
CrnoxxeHue cuJil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

VYcnoBust paBHOBeCHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILITEWH,
CTPOUTENBHBIN KpaH, pelI€TyaTbie KOHCTPYKLIMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOrO TEJA, HWMEIOLIETO OCh
BpAaIllCHHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PaCUYET CHII YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOTO TENIA, UMEIOLIETO TUIOMIAb OITOPBI.

Tema 4. 3axonvt coxpaneHus 6 Mmexanuxe.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHUCTEMbI MATEPHAIIBHBIX TOUEK. Teopema o IBMKEHUHU LIEHTPa Macc.

WMItynbC CHITBI 1 ©3MEHEHNE UMITYJIbCa Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT umIylbca MaTepualibHOW TOYKH. lIpencraBieHne o cOXpaHEHHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PaGora cumpl Ha MajloM M Ha KOHEYHOM mnepemerneHud. ['paduueckoe
peCTaBiICHUE PAOOTHI CHIIBI.

MoOIITHOCTD CUJIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MAaTEpUAIIbHON TOUKH.



[loTeHIManbHBIE W HENOTCHIMAIbHbIE CWIbL. [loTeHIManbHAas >Heprus.
[ToreHumanbpHast SHEPrUst ynpyro aegopmMupoBaHHON mpyxuHbL. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM TI'paBUTALMOHHOM Imone. [loreHnumanpHas sHeprus
TE€JIa B IPaBUTALlMOHHOM I10JIE OJJHOPOJIHOTO IIapa (BHYTpU U BHE mmiapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHHsI MEXaHUYECKOW SHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHre bepHyInu [ WACAIBHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKON JHEPIUH.

TexHu4yeckue yCTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHoe KaTaHuUE Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBMXEHHUE.

N3mepenne MOIITHOCTY CHUJIBI.

M3MeHeHne 3Hepruy Tena MPU COBEPILIEHUU pabOThI.

B3auMHbIe INpeBpalicHUs] KUHETUYECKOM M TOTCHIMAIBHOM JHEPruil IpU
JEHUCTBUN HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH TTPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

M3mepeHnne nMirysbca Tesia o TOpMO3HOMY ITyTH.

W3mepeHune cuibl TATH, CKOPOCTU MOJEIU 3JIEKTPOMOOMIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE NU3MEHEHUS UMITYJIbCA TEJIA C UMITYJICOM CHJIBL.

HccnenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOIECHCTBHM.

M3MmepeHne KNHETUYECKOM SHEPT UM TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUSI OTCHIMAIIBHOM 3HEPTUU MPYKUHBI ¢ PaOOTOM CHIIbI
TPEHUS.

Omnpenenenue paOOTHl CHIIBI TPEHHUS TMPH JBIKEHUU Tella MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. ModsekyJasipaasi Gu3nka u TePMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOI meopuu.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbiITHOe oOocHoBaHue. Jluddysus. bpoyHOoBckoe [BHXKEHHE. XapakTep
JBIDKEHUS W B3aMMOJEHCTBMS 4YacTHI] BelecTBa. MoOJENIH CTpOEHus Trasos,
KHUAKOCTEH U TBEPIABIX Te€N U OOBSICHEHHE CBOMICTB BELIECTBA HAa OCHOBE 3THUX



mozened. Macca u  pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocrosinHast ABorajapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uamepenus. lllkana
temmneparyp Llenscus.

Mopenb UIeabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH: YACTHUIIBI
ra3a JBMKYTCSI XaOTUYECKU U HE B3AUMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHnneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecchl B
UJcalbHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy [JaBJIE€HUEM UM CPEIHEd KUHETHYECKOM  SHeprueu
NOCTYIATEIbHOIO TEIUIOBOTO JBH)KEHHS MOJIEKYJ HJICAIBHOIO ras3a (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KMHETHYECKON TEOPUH HICATBHOTO T'a3a).

CBs13b a0COJIIOTHOM TEMIIEpaTyphbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPrUei MOCTyNaTEIbHOIO TEMIOBOrO IBUKEHU €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4eHuEe HAaHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHI] BEIECTBA.

Monens 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuceio peaibHOTO OpPOYHOBCKOTO JIBUYKEHUSI.

Juddy3us :KugKocTe.

Mogaens onbita HITepHa.

[IpuTs>keHrE MOJIEKY!L.

Mopenu KprucTajuIM4eCKUX PEMIETOK.

Habnronenue u rcciienoBaHue N30IpOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomul, nPpAKMUKYM.

HccnenoBanre TMpoliecca YCTAHOBICHUS TEIUIOBOTO PABHOBECUS MPH
TEIII000MEHE MEXKTY TOPSUYE U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOro mpouecca (PEKOMEHJOBAHO MCIOJIb30BAaHUE
1 poBoit TabopaTopun).

N3y4deHne n30XO0pHOro Mpouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbol.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUU ISt
TEPMOJMHAMHYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHHE MapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYCHHUSI BEIMYUH, OMUCHIBAIOIINX
e€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauvano tepmoaumHamuku. (CaMoNnpou3BOJIbHASA — pesiakcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mogenp uIeaIbHOTO Ta3a B TEPMOJMHAMHUKE — CHUCTEMa YPaBHEHHI:
ypaBHeHUEe MenaeneeBa—KiianelipoHa U BBIpOXKEHUE [JIi BHYTPEHHEW SHEPTUM.
VY Cil0BUSA PUMEHUMOCTH 3TOW MOJICNIM: HU3KAsl KOHUEHTpAIWs YaCTHIl, BHICOKHE
TeMIeparypsl. BolpaxkeHue i1 BHyTPEHHEN SHEPrUUA OJTHOATOMHOTO HJICATBbHOIO
rasa.

KBazucratnueckue U HECTaATHYECKUE TTPOLECCHI.

DneMmeHTapHas pabora B TepMoauHamMuKe. Berancienue paboTsl 1o rpaduxky
npoiecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  W3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  CcHUCTeMbl 0e3  coBepiieHuss paboTel.  KoHBekius,
TEIUIONPOBOHOCTD, U3JIyUYCHHE.

KomunuectBo TemnoTel. TemmoéMkocTh Tena. YAenbHAas W MOJISIpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHME Maiiepa. YenbHas TEIUIOTa CrOpaHusd
ToruBa. Pacu€r kommuecTBa TEIUIOTHI Tpu Temonepenade. [lonsarue 06
aanabaTHOM Ipoliecce.

[lepBbIii 3akOH TepMOAWHAMUKU. BHyTpeHHsaAss »dHeprus. KoauuecTBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MCHEHHUS  BHYTpPEHHEH  DHEPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoil 3ak0OH TEpMOJAMHAMHUKH IS PABHOBECHBIX ITPOLIECCOB: 4Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOAUHAMUYECKON CHCTEMBI IPOXOJIUT
eAMHCTBEHHAs aauadara. AGCOMIOTHAS TeMIlepaTypa.

BTopoil 3akOH TEpMOAWMHAMHUKM JJIsi HEPABHOBECHBIX  ITPOIECCOB:
HEBO3MOYKHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoOpaTumMocTh MpUPOIHBIX MIPOIIECCOB.

[TpunHIUIIBL AeCTBUS TEITOBBIX MamuH. KIIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHE ACTIEKThl MCIIOJIb30BAHUS TEIJIOBBIX ABUrarencid. TeroBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHH4eCKne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOIWIbHUK,
KOHJIUIIMOHED, JU3CJIbHBIA W KapOHOpaTOpHBIM ABUTATEIH, MapoBas TypOWHA,
MOJy4YEHUE CBEPXHU3KUX TEMIEpATyp, YTWIM3AIUA «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIN3AIMS OMOOPTraHUYECKOTO TOIINBA JJIst
BBIPA0OTKHU «TEIJIOBOI U 3JIEKTPOIHEPTHUU.

Hemoncmpayuu.

W3meHeHne TemiiepaTypsl Ipy auadaTHueCKoM PacIIupEeHUH.

BosznymiHoe oruuso.

CpaBHeHUE yACNbHBIX TETNIOEMKOCTEN BEILIECTB.



CriocoObl U3MEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanne aqnadaTHOro Npouecca.

KoMmbroTepHbIe MOJIENN TEIIOBBIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepeHune yaenbHON TEIII0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanne aqnadaTHOro Npouecca.

W3yyeHue B3aMMOCBSI3W DHEPIrUM MEXMOJIEKYJISPHOTO B3aMMOACHCTBUS U
TEMIIEPATYPbI KUIIEHUS HKUJTKOCTEM.

Tema 3. Acpecamnvie cocmoanusn geuwyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. lcmapeHue W KWIeHHWE. Y aenbHas
TEIJI0Ta MapooOpa30BaHUSI.

Hacpiiennsle ¥ HeHachblleHHble mnapbl. KauecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTH
0T 00bEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTyphbl KUTIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
KpuctaJuioB. [lnaBiieHWE W KpUCTAIIM3alusA. YJEJIbHAas TEIIOTAa IUIABICHUS.
CyOnumarnusi.

Hedbopmaru TBEpAOTO Tema. Pactskenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmarmii.

TemnmoBoe paclIMpeHUe KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuimpenne. AHrapMOHM3M TEIUIOBBIX KOJI€OAHUN YaCTHUI] BEHIECTBA KaK MPUYHUHA
TEIJIOBOI'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHeprun B (pa3oBbIX MEPexoaax.

VYpaBHeHue TeroBoro 0ajgaHca.

[ToBepxHocTHOe HaTspKeHHE. Kod(pPUIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanwnspasle siBneHus. J(aBieHne moa MCKpUBIEHHON MOBEPXHOCTBIO KHJIKOCTH.
®opmyna Jlannaca.

TexHHUUeCKHMEe YCTPOMCTBA W  TEXHOJOTHMYECKHE MPOLECCHI:  KUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTE€pUAJIbI.

Hemoncmpayuu.

TernoBoe pacmmpeHue.

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenwne. Kunenue npv noHM>KEHHOM J1aBJICHUU.

N3mepeHne cuiibl HOBEPXHOCTHOTO HATSKEHHUS.

OMNBbITH C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.



Kanumisipasie sBieHUsI.

Mopnenu HEHBIOTOHOBCKOM KHJIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunwr nepopmariuii.

Hab6mronenue manpix nedopmarui.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npAKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI IIJIaBJICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX NIAPOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MAapoOB B
ITIOMEILECHHH.

N3mepenne kodpduimeHTa mTOBEPXHOCTHOTO HATSHKCHHUS.

N3mepenne moayis FOHra.

HccnenoBanre 3aBUCUMOCTH  Jepopmaniuu  pe3suHOBOro oOpasna  oT
NPUWIOKEHHON K HEMY CHJIBI.

Paznen 4. JaekrpoanHamMmuka.

Tema 1. Inexkmpuueckoe noJe.

ONeKTpu3alus Ten U €€ MpOSBICHUS. JJEKTpUUecKui 3apsa. JIBa Buaa
ANEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKH, [HUAJIEKTPUKA U  IOJYIPOBOJIHHKHU.
DNeMEHTapHBIN 3JEKTPUUECKUN 3aps/l. 3aKOH COXPAaHEHHSI SJIEKTPUUECKOTO 3aps/Ia.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuyeckoe nose. Ero neiictere Ha 3JIEKTPUUYECKUE 3apSbI.

HanpsokéaHocTh  anekTpuueckoro  mosst.  [IpoOuwiit  3apsa. JluHuwm
HaNpsHKEHHOCTH 3IEKTPUUECKOro NoJist. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO oM. Pa3HOCTH NMOTEHIMANOB H
HarnpsbkeHue. [loTeHiuanbHas BSHEprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOro NoJiA. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
NOTEHIMAIOB JUJISl AJIEKTPOCTAaTUYECKOro TMojds (KaKk OJHOPOJHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMI Cyneprno3ulnuy 3IEKTPUIECKUX MMOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsbKEHHOro mo 00béMy miapa. Ilosie paBHOMEpPHO 3apsiKEHHOM
OECKOHEYHOM TIUIOCKOCTU. KapTuHBl JMHUN HanpsHKEHHOCTHM 3THX NOJMEH U
HKBUINOTEHIHAIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B JIIEKTPOCTATUUECKOM II0JIE. Y CJIOBUE PABHOBECHS 3apPSI/IOB.

JvpnekTpukn B DIEKTPOCTATUYECKOM  IIOJIE. Jlusnexktpruueckas
MIPOHUIIAEMOCTb BEIIECTBA.



Konpencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCATOpA.

[TapamnenbHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBarenpsHoe coeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBrKeHMe 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3aluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpPOB,
KOHJIeHCaTOphl, reHepatop Ban ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLMI IEUCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IJTACTUH.

Monens anekTpocraTuyeckoro reaeparopa (Ban ne ['paada).

[IpOBOAHUKH B IEKTPUUYECKOM MOJIE.

DJIEKTpPOCTaTUYECKasl 3alUTA.

Y CTpOUCTBO 1 IEUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUAS MEXAY HUMH U IUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHEPrus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOpa.

3apsiKa 1 pa3psjika KOHIEHCATOpa Yepe3 pe3ncTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HaGnronenue npeBpallieHrs SHEPTUH 3apsKEHHOTO KOHASHCAaTOpa B SHEPTHIO
W3JIyYEHUsl CBETOAMO/IA.

M3ydeHnne npoTeKaHus TOKa B LEH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHIIUAJIOB (HampsHKEeHMST ) npu
MOCJIEA0BATEIBHOM COEAUHEHUH KOHACHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpudeckKuii mox.

Cuia Toka. [locTosIHHBIN TOK.

VYcnoBusi cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKHM
toka. Hanpsioxenue U u D1C é&.

3akoH Oma 115 ydacTKa LeTH.

DNEeKTpUYECKOe CONIPOTHBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JIMHBI M IUIOMIAAN IOMNEPEYHOTO CEUYECHUSI.
VY ienpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTprudeckux 1enei. [Ipasmna Kupxroda.



Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenua.

MOIIHOCTh 3NEKTPUYECKOTO TOKA. TemnoBas MOIIHOCTb, BbIACISIEMAsl Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOW  (3aMKHYTOM) DJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKaA.
Kopotkoe 3ampikanue.

KonzaeHcarop B 1iernu nOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHure CUilbl TOKA U HAMPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAIpsOKEHUS I PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOUO/IA.

3aBUCHUMOCTh COTPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOI0 CEUYCHHS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHHE TAIIBBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0OsI coeTMHEHUsT HCTOYHUKOB Toka, D/]C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHUIHAIOB MEXKAY MOJIOCAMU HCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro CONpOTUBIICHUS TPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWIBl TOKA OT HANPSKEHUS IS JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npejena u3MepeHus aMiepmerpa (BoJIbTMETpPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBJICHUS UCTOYHHKA TOKA.

Uccnenoranne 3aBucumoctd J/[C raabBaHUYECKOr0 3JEMEHTa OT BPEMEHH
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJIFOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTH UCTOYHMKA TOKA OT CHUJIbI
TOKA.

Tema 3. Toxu 6 pa3iuuHwlx cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXMPOBOJUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CobcTtBeHHass U OpUMECHasT  MPOBOJAUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1oynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLUALIMS.
OnekTpoinn3. 3akoHbl Dapajes s AIEKTPOIU3A.

DnekTpudyeckuii ToK B razax. CaMOCTOATENbHBI M HECAMOCTOSITEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30pas3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBas TpyOKa, IOJYIPOBOJHUKOBBIE TNPUOOPHL: HOJ,
TpaH3UCTOp, (HOTOAUOMA, CBETOJNMOM, TallbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA AJTFOMUHHUSL, 3JIEKTPOHHAS] MUKPOCKOTHSI.

emoncmpayuu.

3aBUCUMOCTh CONPOTUBJICHUS METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii paspsia U NPOBOJAUMOCTD BO3yXa.

CpaBHEHHE TPOBOIUMOCTH METAJIOB U MOJYIIPOBOJHUKOB.

OnHOCTOPOHHSS TPOBOIUMOCTH IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomul, npAKMUKYM.

HabGnronenue snekrponusa.

N3mepenne 3apsiaa OTHOBAJICHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHBIIEHUS — TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOA.

Pu3nyecKuil NPaKTUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETMYMH C UCIOIB30BAaHUEM aHAIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEIHYUH.
OneHka rpaHull MOrpeHOCTEM.

[IpoBeneHnEe  KOCBEHHBIX HM3MEPEHUM, HCCIECAOBAHUN  3aBUCHUMOCTEU
bu3znyecKux BEIMYWH, MPOBEpPKa MPEATOKEHHBIX THUNOTE3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszlelax «YUYEHUYECKHH  SKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeamMeTHble CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOIOTUH.

Mesicnpeomemmnole noHAMUI, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SIBICHUE, HAYYHBIH (hakT, TUIOTe3a, (PU3MUecKas BEIUYUHA, 3aKOH,



Teopusi, HAONIOACHHE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTY U3MEPEHH, U3MEpPUTENIbHBIE TPUOOPHL, IIUPPOBast Ta00OpaTOPHsI.

Mamemamuka: peuieHue CcUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIuS,
napabosa, runepOosa, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BexTopsl 1 uX MPOEKIMU HA OCU KOOPAUHAT, CJIIOKEHNUE BEKTOPOB.

Buonozua: mexannueckoe NBIKEHUE B KUBOW Mpupoae, 1ud¢ys3us, ocMoc,
TEIIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAalOUIEH Cpensl,
yTUIU3alusg OHMOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKH «TEIUIOBOM» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKCHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYIL,
MOJIb BCIIECTBA, MOJIIpHAs Macca, IIOJYyYEeHUE HAaHOMATEPUANIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U Ta30B, )KUJIKUE KPUCTAILIBI, dJIEKTPUUECKUE
CBOMCTBA METAJJIOB, MIEKTPOIUTHYECKAs TUCCOLMALNS, TalbBAaHNKA, JICKTPOHHAS
MHUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTH BO3AYyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABM)KEHUN C HCIONb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLUU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOAOMET W JPYTUe€), JBUraTelb BHYTPEHHEIO
Cropanus, napoas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUU
IIOJIyYCHUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsaHbIe JIAMITbI, TOJIYIIPOBOAHUKOBBIE PUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3anmopneiicTBUEe NOCTOSAHHBIX MAarHUTOB W MPOBOJHHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAYKIMHU. [lpuHIun cynepnosuunu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIMH.

MarnuTtHO€e 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcresa.

Cunia AMmnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOJTyJib. JIBUXKEHHE 3aPSKEHHOW YaCTHIIbI
B OJIHOPOJIHOM MarHuTHoOM mosie. Pabota cuiibl Jlopenia.

MarnutHoe nosue B BemectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKH.



TexHu4yeckrue yCTpONMCTBA M TEXHOJIOTHYECKUE IIPOLIECCHI: MPUMEHEHHE
MTOCTOSHHBIX MAarHHUTOB, AJEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
3NIEKTPOIBUTATEINb SIKOOHU, YCKOPHUTETHN 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaprnHa  nuHWMA  WMHOYKOMM ~ MarHATHOTO  TOJS  [OJIOCOBOTO
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nmuHui MarHMTHOW MHAYKIHU OIS JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiictBue JByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

Habnronenue nBrm>xeHUs My4yKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMI JNEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npubopa
MAarHUTO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadbopamopmnsie padomul, nPpAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUM HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYus.

SIBiieHMEe DJIEKTPOMAarHUTHOW MHAYKUMU. IlOTOK BEKTOpa MAarHUTHOU
uHaykuuu. OJC uHAyKuuu. 3aKOoH AIEKTPOMAarHMTHOM uHAyKiuu Papajnes.
Buxpesoe snekrpudeckoe none. Toku Pyko.

OJIC uMHAYKUMU B OPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[Ipasuio Jlenna.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENU IOCTOSHHOTO TOKA.
ABnenue camonnaykuuu. 9J1C caMOMHIyKIIHH.

DHeprusi MAarHUTHOTO TOJSI KATYIIKU C TOKOM.

DIJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: HUHAYKIWOHHAS
II€Yb, COJICHOU/, 3aIUTa OT JIEKTPU3ALMU TEJl IPU ABWKCHUU B MArHUTHOM I10JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM UHTyKIIHH.

UccnenoBanne 3aBucumoctd JDJIC HMHAYKIHH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



[Ipasuio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre CaMOUHAYKIIUH.

Uccnenoranne 3apucumoctd DJIC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii sxkcnepumenm, nadbopamopmusie padomul, RPAKMUKYM.

HccnenoBanue sIBICHUS JIEKTPOMArHUTHON UHAYKIIAH.

OnpeneneHue UHIYKIMU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sIBJICHUS CAMOMHIYKIIAH.

COopka MOJIeTH JIEKTPOMArHuTHOI'O FeHepaTopa.

Pa3nen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

KonebarensHas cucrema. CBoOO HEIE KOICOAHHS.

["apmonnueckue konebanus. Kunemarndeckoe M TUHAMUYECKOE OIHMCAHHE.
DHEPreTUUecKoe ONMMCaHKe (3aKOH COXPaHEHHUsS MEXaHW4YeCKOM sHepruu). BoiBoj
JMHAMUYECKOT0 ONMHUCAHUSI TAPMOHUYECKUX KOJIEOAHUN M3 UX IHEPreTHUYECKOIrO U
KUHEMaTHYECKOTO OITMCAHUS.

Ammntyna u ¢daza xojeOanui. CBs3b aMIUTUTYAbl KOJIEOAHUM HMCXOHOM
BEJIMYMHBI C aMIUTUTYyaMU KoJIeOaHHH €€ CKOPOCTH U YCKOPEHHUSI.

[lepron m yactora kojeOanuid. Ilepwon Manbix CBOOOJHBIX KoOJIeOaHUIMA
MaTeMaTU4YeCKoro MasTHHKA. llepuos CcBOOOAHBIX KOJI€OaHUN TPYKUHHOTO
MasITHHKA.

[Tonsatue o 3atyxarwmux Kojaedanusx. BeinyxaeHHbie kKojebanus. Pe3oHaHc.
Pe3onancHass kpuBas. BiusHue 3aTyxaHusd Ha BHJ PE30HAHCHOM KPHUBOIA.
ABTOKOICOAHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Ka4delld, My3blKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpayuu.

3anuck K0aebaTeILHOTO IBMKCHUS.

HaOnronenue He3aBUCMMOCTH MEPUOJIa MabIX KOJIEOAHUI Tpy3a HA HUTH OT
aAMILTATYBL.

HccnenoBanue 3aTyXaromux KojaeOaHuid U 3aBUCUMOCTH TIEpHo/1a CBOOOTHBIX
KOJIeOaHUM OT COTPOTUBIICHUS.

HccnenoBanne KkonebaHWid Tpy3a HA MACCUBHOM TMpYKHUHE C IIEJbIO
dbopMupoOBaHUS IPEACTABICHUHN 00 UACATHEHON MOIEIN MPYKUHHOTO MAsTHHKA.

3aK0OH COXpaHEHUS SHEPIUH IIPH KOJeOaHUAX Ipy3a Ha IIPY>KUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUM.

HaGmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, nPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUNW HUTSAHOTO M TPYNKUHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBHKEHUS Teja B X0J€ KOJeOaHUl Ha yIPyTroM MOABECE.

N3ydeHne IBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue S3HEPTUU B MPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUINX KOIeOaHUH.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUI.

Tema 2. Inekmpomaznummnsle Koiedanus.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
ujeanbHOM KoisiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMILUIUTYAbI
3apsa KOHAEHCATOpa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAHEHUS SHEPTUU B UICATBHOM KOJIEOATEIIbHOM KOHTYpE.

3aTyxaronue AIIEKTPOMArHUTHBIE KoJIeOaHmsl. BrinyxeHHbie
AIIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepeMenHbli TOK. MOIIHOCTP NEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JCHCTByIOIEE 3HAUYEHHWE CHUJIBI TOKA W HANPSOHKEHHUS MPH pa3iuyHoi (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbli TEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENH CUHYCOUJAIBHOTO NMEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHuUN.

Wneanvupiii  Tpanchopmartop. IlpomsBoacTBo, mepegada u MOTpeOIeHUE
AIEKTPUYECKON JHEPTUU.

DKOJIOTUYECKUE PHUCKU TMpU NPOU3BOACTBE IIEKTpodHEprun. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHUUeCKHe YCTPOMCTBA M TEXHOJIOIMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Hemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh 4aCTOTHI CBOOOIHBIX KOJIEOAHHH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalolUX JEKTPOMArHUTHBIX KOJIEOaHU.

Mogenb 3JIeKTpOMarHuTHOTO TEHEpaTopa.

BriHyX/1€HHBIE CHHYCOHIaJIbHBIE KOJIEOAHUS.

PesucTtop, KaTymka MHAYKTUBHOCTH W KOHAEHCATOP B LIENU MEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1OCIENOBATENBHOM COEAWHEHUHM PE3UCTOPa, KaTYIIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Y CTpoiCTBO M IPUHITUT IEUCTBUS TpaHCPopMaTopa.



Mojenb TMHUM JEKTPONEpeIauH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3yuenue Tpancpopmaropa.

HccnenoBaHne NEPEMEHHOr0 TOKa 4Yepe3 IMOCIEN0BaTENIbHO COEIUHEHHBIE
KOH/ICHCATOp, KaTYILIKY U PE3UCTOP.

HaOnronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

MexaHnnyeckue BOJIHBI, YCIOBUA HX pacnpocTtpaHeHus. [lonepeuHsle u
IpoAOJbHBbIE BOJIHBL. Ilepuos, CKOpOCTh paclpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)XeHHE, MpejoMJIeHHe, MHTephepeHlHs U
T paKIysl.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEHNE OKPYKAIOLIEH cpebl.

DNEeKTPOMarHUTHBIE BOJIHBIL. Y CJIOBUS U3IYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTals BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJEKTPOMAarHUTHBIX ~ BOJH:  OTPa)X€HUE,  IPEIIOMIICHHE,
HoJIsIpU3aLusl, UHTepPEpeHLUs U U paKLus.

[Ilkana 31eKTpOMarHUTHBIX BOJH. IIpMeHEeHnEe 37€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBA3U U TeneBuaAcHUA. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKArOLIEH Cpeibl.

TexHnyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHME: MY3bIKaJIbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, TeinegoH, CBY-neus,
yIbTPa3ByKOBasi JMATHOCTHUKA B TEXHUKE ¥ METUIIHE.

Jemoncmpayuu.

OOpazoBaHuE U paCpPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaOnronenue otpaxeHus: U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6monenune narepdepeHny u AUPpakiini MEXaHHUYEeCKUX BOJIH.

AKyCTHYECKHI pEe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHUE.

HaOnronenue cBsi3M I'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOH U
4acTOTON KoieOaHuH.

HccnenoBanue cBOKWCTB AIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE, IPEIOMIICHHE,
noJsipu3anus, 1udpakuus, THTepEepeHIIHsL.

OOHapy>keHue HHPPaKpacHOro U yJIbTPapuOIETOBOIO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmMuKym.



N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

W3yyenue pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPAaHCTBE.

Tema 4. Onmuka.

[IpssMONIMHEHOE pacHpOCTpPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3oOpaxkeHui B
wiockoM 3epkane. Cepuueckue 3epkana.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIICHUSI CBETa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCHUTENBHBIN MTOKAa3aTelb NpesioMiieHHs. [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHHE JJIMH BOJIH IPU NEPEXOJIE MOHOXPOMATHYECKOIO CBETA
yepes3 rpaHully pasziesia AByX ONTHYECKUX CPE.

Xon myueit B mpusme. Jucnepcust cBeta. CroKHBIM cocTaB 0eloro cpeTa.
[{BeT.

[lonHOEe BHyTpeHHEE OoTpaxkeHue. [IpenenbHbIil yroyi MOJHOTO BHYTPEHHETO
OTPAKECHMUS.

CobOuparome u pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHoe
paccTossHUE H OINTHYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (HOKYCHOTO
paccTosiHUSL TOHKOM cepruyeckoi JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeNs MPETOMIICHUS.

dopmyiia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIUH30M.

Xox dyya, MpOMIEAIIEro JIMH3Y IMOJ MPOU3BOJBHBIM YIJOM K €€ TJIABHOU
ontuueckoil ocu. IloctpoeHne wu300pakeHU TOYKM M OTpe3Ka MpsSMOM B
cOoOMpaIOIIMX U PACCEUBAIOIINX JTMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paszpemaromas cnocoOHOCTh. ['1a3 kKak ontuyeckas
cUCTEMA.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KilacCHYECKHX
UHTEP(HEPEHITMOHHBIX CXEM.

Hubpakuust cBera. JludpakumonHas pemeTka. YCIOBHE HAOIIOACHUS
INIABHBIX ~MAaKCUMYMOB TIpM NAJE€HWA MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBINA amnmapar, MpOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanre NpeioMIICHUS CBETA.

Habmronenue noyiHOro BHyTpEHHEro OTpaxkeHusi. Mojiesib CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YeEpe3 IUIOCKOMApaUIeIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEJIECKOIIA.

Ha6mronenue natepdepennnm cpera.

HaOmtonenue 11BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIEéTKY.

HaGmronenue nudpakiimoHHOTO CIIEKTpA.

Habmronenue aucnepcuu cBeTa.

Habmronenue nonsipuzaiuu cBeTa.

[IpuMeHeHnE NONSIPOUIOB JIJISI U3YUEHHSI MEXaHUYECKUX HATIPSIKEHU.

Yuenuueckuii skcnepumenm, nadbopamopmnsie padomul, nPpAKMUKYM.

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHHUS OT BemecTBa (Ha
IPUMEPE KUJKUX JIUH3).

N3mepenne poKyCHOTro pacCTOSIHUS pacCeUBAIONIUX JTUH3.

[Tonyyenue n300pakeHus: B CUCTEME U3 MIIOCKOTO 3epKaia U JTUH3bI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpyupoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTep)EepeHny 1 Mosipyu3aliu CBeTa.

W3ydeHne nosipru3alyy CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuyenne naTepPEpeHIINN JTA3ePHOTO U3TyUYCHHS HA IBYX IIETISAX.

Habmonenue aucnepcuu.

HabGmronenue u uccnegoBanue TUPPakmOHHOTO CIIEKTPA.

N3mepenne JIMHbI CBETOBOM BOJIHBI.

[ToydyeHune criekTpa W3Iy4YEHUsS CBETOIMOAA TPH MOMOIIU TU(DpaKIIMOHHON
PELIETKY.

Pa3znen 6. OcHOBBI cClIEINAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynaTel
CIIELIMAIBHON TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBasl. [IpeoOpazoBanusi  Jlopenia.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEHJICHHE
BPEMEHH U COKpAIIEHUE JJIUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCH: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSyKEHHBIX YACTHUL.

Y4eHnueckuil IKCIIEPUMEHT, JJaOOpaTOpHBIE padOThI, MPAKTUKYM.

OnpeneneHue HMMIOyJbCa MW DHEPrUM  PEISATUBUCTCKUX dYacTtuil (10
dboTorpadgusiM TPEKOB 3apPsSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnyckyaapHho-80,1H0801 0yanu3m.

PaBHOBecHOe TerioBoe M3NMydeHHE (M3IydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cMemenus Buna. 'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrusi U UMITYJIbC (POTOHA.

®otoaddext. Onwitel A. I'. CtoneroBa. 3akonsl hoTodddekra. YpaBHCHHE
Oiiamreina 11t pororddexra. «Kpacnas rparuma» Goroaddexra.

JlaBnenue cBeta (B 4YacTHOCTH, [IaBlieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxkarollyro moBepxHocTs). OmbiTel I1. H.
JleOenena.

BosHoBbIE cBOMCcTBa yactul. Bonuel ne bpowns. [{nuna Bonssl ae bpounisa u
pasMepbl 00JacTH JIOKAJIM3allMM JBWXKYyIIeics dactuiel. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuit B Mukpomupe. COOTHOIIEHUSI HEONpPeneIEHHOCTEH
['eitzenbepra.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIIEKTPOMETD,
dorosneMeHT, ¢GOTOAATYMK, TYHHEIBHBIM MHMKPOCKOI, COJHeuHas OaTapes,
CBETOJIMO/.

Hemoncmpayuu.

®oto3dh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO PoTOdPdeKTa.

HccnenoBanre  3aBUCHUMOCTH — CONPOTHBJIEHUS — MOJYIIPOBOAHUKOB — OT
OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue Goropesucropa.

N3mepenune noctostHHoM [1nanka Ha ocHOBe uccinenoBanus Gporoaddexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnpITEl O MCCIENOBAHUIO CTPOEHUsl aTtoMa. I[lnmaHerapHas Monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornonieHue GOTOHOB MpU NEPEXoe aTroma
C OJTHOTO YPOBHsI DJHEPIUH HA IPYTOU.



Bune! ciektpoB. CniekTp ypoBHEH SHEPIUU aTOMa BOJOPOJIA.

CrnoHTaHHOE U BRIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHayu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Mopuens onsita Pesepdopna.

HaOnronenue IMHeyaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHULL.

Omnpenenenue AJIMHBI BOJIHBI JIA3EPHOTO U3ITYyYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMuKym.

HaOmronenue tnHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U M3MEPEHHE
nocTostHHON PunOepra.

Tema 3. Dusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas mozens siapa I'eiizenOepra—MBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3otonsl.

PamnoaktuBHOCTh. AJjbda-pacnaf. DJICKTPOHHBIM M TO3UTPOHHBINA OeTa-
pacnaz. ['amma-uzimydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBolicTBa MOHU3MPYIOLIErO H3JIy4eHUs. BiusHuE pagvOaKTUBHOCTH HA YKUBBIE
opranu3mbl. EctecTBeHHbIN QoH n3nyuyeHus. JJozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleexkT maccrl siapa.

SAnepHsble peakuuu. JleneHue u cuHrtes saep. Aaepusie peaktopsl. [IpodiieMsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTHMYECKHE ACHEKThl PpPa3BUTHUSA
SIIEPHON SHEPIETUKH.

Mertoabl perucTpanuy U UCCIEN0BaHUS IJIEMEHTAPHBIX YACTHULL.

@DyHIaMEHTAJIbHbIE B3aUMOJCHCTBUA. bapuOHBI, ME30HBI M JICOTOHBI.
IIpencraBnenne o CrangapTHOU Moenn. KBapK-TiIFOOHHAss MOJENb aIPOHOB.

®usuka 3a npexaenamu CrangapTHol Mojenu. TéMHas Matepuss U TEMHas
DHEPIHUS.

EnuncTBO pu3nyeckoil KapTUHBI MUPA.

TexHru4ecKue yCTpONCTBA U TEXHOJIIOITMYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
BunbscoHa, saepHBIi peakTop, TEPMOSIEPHBIH peakTop, aTomHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue painoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETDA.

N3ydeHnue nornouieHust 0eTa-4yacTUl] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH TSI OOBSICHEHHUS TMPUPOJBI
KOCMHUYECKUX OOBEKTOB.

Mertoapl aCTPOHOMHMYECKHX HccleoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIBI, PAAMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro neda. Co3Be3qusi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBUKCHHUE.

Conneunas cucrema.

Connue. ConmHevuHas akTUBHOCTh. McTounuk sHeprum CosHIa U 3BE31.

3BE3/bI, X OCHOBHBIC XapaKTEPUCTUKH. J(MarpaMma «CEKTPaIbHBINA KIacc —
CBETUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U HBOtonuU CoJiHIa U
3BE3/. DTanbl >KU3HU 3BE3I.

Mueunsiii I[Iyte — Hama I'anmaktuka. Ilonmoxenue m aBwxkeHue CoiHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Paciimpenue Beenennoit. 3akon Xa006ma. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PETMKTOBOE U3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoit. MerarajnakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue navnwooenus.

HaGmronenust 3B€34H0r0 HebOa HEBOOPYKEHHBIM TIJIa30M C MCIHOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH JJIs1 ONpeleNeHUs MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3iusi CeBEpHOro MOJyIIapusi U SIPKUe
3BE3/IBL.

HaGmonenuss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3MepeHns (PU3NYECKUX BETUYNH C MCIOJIh30BAHHEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYNKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEIMYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HM3MEPEHUM, HCCIECAOBAHUN  3aBUCHUMOCTEU
bu3nYecKuX BEIUYHMH, TPOBEPKA MPEMIOKEHHBIX THUIOTE3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszlelax «YUYEHUYECKUH  SKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o001maromee MOBTOPEHUE.



O0o001eHne U cucTeMaTu3alus CoAepkKaHusl pas3ienoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBD, «OCHOBBI CIEUHAIBHON TEOpPUHM OTHOCHUTENIBHOCTW», «KBaHTOBas
¢uznka», «IIE€MEHThl aCTPOHOMUHU U aCTPOPUIUKID.

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMATIbHON M ATHYECKOHN cepax AesTeNTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEeMATH3UPYIOMICH, OOBSICHUTEIPHOM W  MPOTHOCTHYECKOW  (pyHKuMiA
(¢uznyeckoil Teopuu, posb GU3NUECKON TeOpuu B (OPMUPOBAHUN MPEACTABICHUN
0 (u3nMYecKo KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHUpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBSA3H.

Wzyuenne kypca ¢usuku yriayonéaHoro ypoBHs B 11 kmacce
OCYLIECTBISIETCS C YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOJIOTUH.

Mesicnpeomemmnsvie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ0
nO3HAHUA: SIBICHUE, HAYYHBIH (hakT, TUIOTe3a, (PU3nMUecKas BEIUYMHA, 3aKOH,
Teopusi, HAONIOJACHHE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHUE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, HUPPOBas 1ad0paTOpusl.

Mamemamuka: peUICHUE CHCTEMbl YPAaBHEHHMW. TpPUTOHOMETPHUYECKUE
(GYHKIIUN: CUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 31eMeHTapHBIX (yHKkumi. [Ilpu3Haku mnogoOus TPEYroJbHUKOB,
olnpezesieHue IO MIIOCKUX (HUryp u 00bEMa Tell.

Buonozua: >nextpuyeckue SBICHUS B KUBOM MPUPOJE, KoJeOaTEIbHbIE
JIBWKEHUS B JKUBOW NPUPOJAE, OKOJOTHMYECKHE PHUCKA TPHU HPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsi3HECHHE  OKPYKAIOIIEW  Cpeasl,
yJIBTPa3BYKOBasl JMAarHOCTMKAa B MEIWLMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYypa TBEPIBIX
T€J, MEXaHU3MbI 00pa30BaHUs KPUCTAUNIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIH3.

TI'eocpagpua: MarHuTHBIE TIONOCA 3€MJIM, 3aJ€KM MAarHUTHBIX  PYA,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHHE IIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpoJBUTATENb SIKOOM, reHepaTop MEepeMEHHOrO TOKA, MHIYKIMOHHAS Ieub,
JIMHUM 2JIEKTPONEpeay, 3IEKTPOJABUraTesb, pajgap, paIuoONpUEMHUK, TEIEBU30D,
anTeHHa, TteiegoH, CBY-meub, yabTpa3ByKoBas JUarHOCTHKa B TEXHUKE,
IPOEKIIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIIyTHUKOBBIE
NIPUEMHHKH, SICPHAs DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



INIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydeOHoro mnpeamera «Duszukary
JOJDKHBI OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAaHHON BHYTPCHHEHW TMO3UIIMEH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO O0O0IlecTBa, pacUIMpeHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATM3alUH OCHOBHBIX HANPABICHUN
BOCIIUTATENILHON IESTENBHOCTH, B TOM YHUCIIE B YACTH:

rPaXKAAHCKOI0 BOCIIMTAHUA:

e C(OPMUPOBAHHOCTh TpaXXJAHCKOM  MO3UIMM  OOydYaromierocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

e IMPUHATHE TPAAUIUOHHBIX OOIIEYEIIOBEUECKHX TIyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JACATEIBHOCTh B MHTEPECAX IPAXKIAAHCKOTO
oOlecTsa, y4yacTBOBaTb B CaMOYINpaBlieHWH B  00pa3oBaTelbHON
OpraHH3allny;

e YMEHHME B3aWMMOJEWCTBOBATbH C  COLUMAIBHBIMM  HWHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIHMSIMHU U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTaPHOW W BOJIOHTEPCKOU EATENBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e c(opMupoBaHHOCTH pOCCUICKON IPAXKIAHCKON UJEHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOULIEHME K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IMOBE/ICHNUS;

e CHOCOOHOCTH OIICHWBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHUCJE B AEATEIbHOCTH YUYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO OyAyIIETO.

ICTETHYECKOr0 BOCIIMTAHUA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4HOIO

TBOPYECTBA, MPUCYIIETO PU3NYECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMSA:



MHTEpEC K pa3uyHbIM cepam npodheccHoHaNbHON NesITeNbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW M TEXHUKOW, YMEHHE COBepIIaTh
OCO3HaHHBIN BeIOOp OynayIiel mpopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€aMOOOpa30BaHUIO B
oOnactu (GU3UKHU Ha MPOTHKEHUU BCEH KU3HU.

IKOJOI'HYECKOI0o BOCIIMTAHUSA

c(OpPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHUE TII00aIHHOTO
XapaKkTepa SIKOJIOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKarouled cpene Ha
OCHOBE 3HAHUA L€ YCTOMYMBOTO PA3BUTUS YETIOBEUECTBA;

pacIIMpEeHHE ONbITa AEATEIBHOCTH 3KOJOTMYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIONINXCS 3HaHUHU 1O (DU3HKE.

HEHHOCTH HAYIHOI'O NO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PHU3NIECKON HAYKH;

OCO3HaHUE LEHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IMPOLECCE
U3ydeHus: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
Ba3oBble Jijornueckue AeiicTBUA:

CaMOCTOSATENIbHO  (OpMyJIUpOBaTh M aKTyaJIM3UpOBaTh  MpodJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENH IEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HUX
JTOCTHIKEHUS,;

BBISBJISITh 3AKOHOMEPHOCTM UM TPOTUBOPEYUS B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUs! MPOOJIEMbl ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTepHAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOpPPEKTHBBI B JESATENBHOCTb, OLIEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIEJSIM, OLICHUBATH PUCKHU MOCIEACTBUN IESITEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarejabcKkue 1eMCTBUSA:

BJIaJIETh HAYYHON TEPMHHOJIOTHEH, KITIOUEBBIMU MOHITUAMU U METOAAMHU
buznuecKoil HayKu;



BJIaJIeTh  HaBBIKAMU  Y4eOHO-MCCICNOBATEIIbCKOW M TPOCKTHOU
NEATETPHOCTH B 00JacTH (PU3HUKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pelIeHHs] 3a1ad  (PU3UIECKOro
COJIeprKaHusl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIQJICTh BUAAMH JCSITEILHOCTH TIO TIONYyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX
CUTyallUsiX, B TOM YHWCJE MPU CO3JaHUH YYEOHBIX MPOEKTOB B 00JacTH
buzukwy;

BBISIBJSITH TIPUYUHHO-CIICICTBEHHBIC CBSI3W W aKTyaJlW3WpOBaTh 3ajaady,
BBIIBUTATh THUIOTE3y €€ pEeIIeHUs, HaxOJuTh AapTryMEHTHl MJiA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH
peleHus;

aHAM3UPOBATh TMOJYYCHHbIE B XOJA€ pEIICHUS 3aJaydl Pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MECHEHNUE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJa4d B OOpa30BATEIHHOM
JeSITENIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHKY;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,
yMETh TEPEHOCUTh 3HAHWS 10 (U3WKE B MPAKTUYECKYIO 00IacTh
KU3HECITCILHOCTH;

yMETh HHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE UJIEH, PEJIaraTb OPUTHHAIbHBIEC TIOAXOAbI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 33]1a9H, TOIYCKAIOIINE aJTbTCPHATUBHBIC PEIICHUS.

Pa6ora ¢ ungopmaumeii:

BJIa/IETh HABBIKAMHU TOJy4YeHUs MH(pOpManuu (HU3HUYECKOrO COJEpKaHUs
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOWUCK,
aHaJIM3, CHUCTEMAaTH3alMI0 M HMHTEpHpeTanuio MH()OpMAIUU pPa3TudHbIX
BUJOB U QOPM IIpECTaBICHUS;

OILICHHUBAThH JOCTOBEPHOCTh MHPOPMAIIHH;

UCIIONB30BaTh CpencTBa HH(DOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMM B  PEHICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX H
OpPraHU3allMOHHBIX 3a7lad C COOJIOAeHHWEM TpeOOBaHUI APrOHOMUKH,
TEXHUKHA O€30MacHOCTH, THUTHMEHBI, PEeCypcocOEepeKeHusl, MPaBOBBIX U
THYECKUX HOPM, HOpM MH(OPMAIIMOHHON O€301MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B Pa3iMuYHBIX (opMarax ¢
yu4€TOM Ha3HadeHHUs HHGOpPMAIMK M IENEeBOM ayIuTOpuu, BHIOMpas
ONITUMAIIbHYIO (POpPMY MpEACTaBICHUS U BU3YAIU3alINH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:



OCYIIECTBIIATh OOLIEHHME HAa YypokKax (U3UKM U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4arh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHMS C MCIIOJIIB30BAaHUEM
SI3bIKOBBIX CPEJICTB;

IIOHMMAThb W MCHOJIB30BAaThb  IIPEMMYLIECTBA  KOMAaHAHOM U
WHJMBUAYaJIbHOU Pa0OTHI;

BbIOMpaTh TEMATUKYy U METOJIbl COBMECTHBIX ACHCTBHM C y4u€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJI0T'0 YICHA KOJUIEKTUBA;

IIPUHAMATh LE€JM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTHXKEHHUIO: COCTAaBJIATH IUIAH
JEHCTBUM, pacpeessiTh POJIM ¢ YIETOM MHEHUI yYaCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKJIOTO Y4aCTHUKA KOMaHIbI B
oOmIHii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJEH C ITO3UIMU HOBU3HBIL,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B PAa3IMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepPCcAaJbHbIE YueOHbIe HeicTBUSA
Camoopranusanus:

CaMOCTOSATENIBHO ~ OCYIIECTBJIATh  ITO3HABATENBHYIO  JEATEIBHOCTh B
o0nactTh (U3MKKM UM AaCTPOHOMHHM, BBISABIATH MNPOOJIEMBI, CTABUTh U
(opMynHMpoBaTh COOCTBEHHBIE 3a/]auu;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX U KaUYE€CTBEHHBIX
3a/1a4, IUIaH BBIIOJHEHMS MPAKTUYECKOW PabOThl C y4ETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPENNIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIMpATh pAMKH Y4EOHOTr0 NMpeaMETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;
JienaTth OCO3HaHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, Opatb Ha ceos
OTBETCTBEHHOCTb 34 PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 001acTU
($U3MKY, TOCTOSHHO TOBBIIIATH CBOM O0Opa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHBb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CUTyallUsAM, BHOCUTH KOPPCKTUBLI B ACATCIBHOCTD,
OLOCHUBATDb COOTBCTCTBHUC PC3YJIbTATOB LICIISIM,



BJIaJICTh HaBBIKAMM II03HABATEJIbHOM peduieKkcuM KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUU U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMI;

UCIIOb30BaTh TPUEMBI pediieKCHHu JJI1 OLCHKHW CHUTYalluu, BbIOOpa
BEPHOT'O PELICHMUS;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHMIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESTCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B mporiecce moCTHMXEHHSI JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPaMMBI IO
buzuke IS ypOBHS CpeIHEro oOmero ooOpa3oBaHUs Yy OOydYaroIIUXCs

COBEPIIICHCTBYETCS IMOITUOHATBHBIN WHTEJUICKT, TIPEeIOIararoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHWS,  BKJIIOYAMOMIETO  CIHOCOOHOCTh  MOHHMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATIBLHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

caMOperyJIMpOBaHUs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHME, CIIOCOOHOCTH aTalnTHPOBATHCS K
HMOIIMOHANILHBIM M3MEHEHUSIM U TPOSBIATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAIOLIEH CTPEMIIEHNE K JOCTHKEHUIO LN
U yCIleXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEUCTBOBATh, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh HAMOIMOHAIBHOE
COCTOSHUE JPYTHX, YYHUTBIBaTh €ro IMpH OCYIIECTBICHUUA OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaHWBATH
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTHCS, TMPOSIBISATH HHTEpEC U
paspemniaTb KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDBI

K xoniy oOyuenust B 10 knacce mnpeaMeTHbIE pe3ysibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:



NOHMMATh poib (PU3MKK B DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM W OSTUYECKOW cdepax AesITeNbHOCTU
YeJIoBeKa, poJib U MECTO (DU3MKM B COBPEMEHHOW HayYHOW KapTUHE MHpA,
3HAYEHUE OINMCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBICHUTENBHOU WU
OPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUHM —  MEXAHUKH,
MOJICKYJISIPHON (PU3UKK M TEPMOJIMHAMUKHU, POJIb (DU3MUECKONH TEOPHH B
(dbopMUpPOBaHNUY TIPEJCTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3nuyaTh YCJIOBHSA NPUMEHUMOCTH Mojenell (QHU3MYeckux Ten W
IPOLECCOB (SIBJICHUI): HHEpLMaNbHAs CHCTEMa OTCuYéTa, a0COJIIOTHO
TBEPAOE TEJO, MaTepHallbHas TOYKA, PAaBHOYCKOPEHHOE JBHKCHUE,
cBOOOIHOE TmTajaeHWe, a0CONMIOTHO yrpyras aedopmarusi, abCOTIOTHO
yapyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHHSI, MOJEIHU Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTALIMYECKOT0) TeNa, UICATbHBII ra3, TOUCUHBIN 3apsf,
OJTHOPOJTHOE DJIEKTPUYECKOE TI0JIE;

pasnuyuath ycioBUs (IpaHHULbl, 00JacTH) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbH UCIIOJIb30BAaHNS YACTHBIX 3aKOHOB;

aHAJIM3UpPOBaTb M OOBSICHATh MEXAHUYECKHE IPOLECCHl M  SIBICHMS,
UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOT0 JIBWKEHUS, (OpMyJibl KMHEMATUKH PaBHOYCKOPEHHOIO
NBIKEHUA, npeoOpa3zoBaHusa [anunes st CKOPOCTHM M IEpeMElICHUs,
3akoHbl HploTOHa, mpuHOMN  OTHOCUTENbHOCTH [ ammies, 3akoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKON
OHEPrUM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOH HHEpIUH,
YCIOBHSI pAaBHOBECUS TBEPAOrO Teia), MPU HSTOM  HUCIOJIb30BATh
MaTeMaTU4YeCcKoe BBIPa)KCHHE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumes, BToporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMsI HUMIIyJIbCa U
MEXaHUYECKOI 3HEPIUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBATh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MOJEKYIsipHOW (U3UKKH U
TEPMOAUHAMHUKHM (CBSI3b JIaBJICHUS HJCAJIBHOTO Ta3a CO CpeaHel
KMHETHYECKOW HDHEPruel TEIUIOBOIO JBHMKEHHS W KOHLEHTpalUed ero
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEOHEH KUHETUYECKON
DHEPruer TENJIOBOro JBHKEHHUS €ro YacTHUl, CBS3b JIaBJICHUS WEATbHOIO
raza C KOHLEHTpalMel MOJIEKYJ M €ro TEeMIEpaTypou, ypaBHEHUE
MenneneeBa—KnaneipoHa, IE€pBbII 3aKOH TEPMOAUHAMUKH, 3aKOH
COXPAHEHHUS SHEPruu B TEIUIOBBIX IpolEccax), MpU TOM HCIOJIb30BATh



MaTeMaTH4YeCcKoe BBIPAJKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianeipona;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKHE SIBICHHUS, HCIOJb3YS
OCHOBHBIE TOJIOXKEHHSI U 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTEHIIMAIIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, IPUHLMII CYIEPIO3UIUN DIIEKTPUUECKUX
IIOJIEM, TIPYM OTOM YyKas3blBas YCIOBHsS INPUMEHHMOCTH 3akoHa KyiioHa, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Juisl ydacTka
HenyM Y JJI1 3aMKHYTOM DJJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JleHia,
npasuiia Kupxroda, 3axkonsl dapazest 1u1s1 371€KTpOIn3a);

OMUCHIBATh (PU3UYECKUE TMPOLECCHl W SBJICHHS, HCIOIB3YS BEIMYUHBL:
IIEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIBI, JaBJICHUE, NOTCHUWAJIbHAS DJHEPIUs, KUHETHYECKas
DHEPrusi, MEXaHUYeCKas SHeprus, paboTa CWIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIA TSHKECTH, CWJIA YIPYTOCTH, CWJIA TPEHUS, MOILHOCTD,
DHEPrus B3aUMOJECHCTBUS Tena Cc 3eMi€il BOMM3M €€ NOBEPXHOCTH,
SHEeprust ympyrod nedopmanuy TPYKUHBI, KOJHUYECTBO TEIJIOTHI,
abcoytoTHasE TeMIleparypa Tena, padoTa B TEPMOJWHAMUKE, BHYTPEHHSA
SHEPrusl HUACAIBHOTO OJHOATOMHOrO rasa, paboTa HAEaIbHOrO Trasa,
OTHOCHUTENIbHAs BIAXKHOCTh Bo3ayxa, KIIJ wnaeanpHOro TemmioBoro
JBUrATEIIsA; MIEKTPUUECKOE T0JIE, HANIPSKEHHOCTD JJIEKTPUYECKOrO IO,
HaINpsDKEHHOCTh TOJISI TOYEYHOI'O 3apsja WM 3apspKEHHOTO Inapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHUAI 3JIEKTPOCTATUYECKOTO II0JI,
Pa3HOCTbH IMOTEHUHAIIOB, JIEKTPOABIIKYIIIAS CHJIA, CHJIA TOKA, HAIIPSIKEHUE,
MOIIHOCTb TOKA, OJJIEKTpUYECKas EMKOCTb IUIOCKOTO KOHJEHCATOopa,
COIIPOTHMBJICHUE yYacTKa LENH C ITOCIEAOBATEIbHBIM W NapaJuICIbHBIM
COECIMHEHHUEM PE3UCTOPOB, SHEPIUs JIEKTPUUECKOIO IO KOHACHCATOPa,;
OOBSACHATP  OCOOEHHOCTM  MpPOTEKaHHUs  (U3UUECKUX  SIBICHMI:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWDKCHHE 4YaCTHIl BEIIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE nBIKeHHE, nuddy3us, ucmapeHue,
KUIICHVE W KOHJCHCALM, IJIABJICHUE U KPUCTAIUIN3ALINsl, HAIIPABJIECHHOCTD
TEIJIONEepEIaut, ICKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO ITPOBOJIHUKA,

MPOBOJNUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUUYHUHBI OT
OPYroM C  HCIOJB30BAaHWEM  IPSAMBIX HU3MEPEHUM, IIPU  ITOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh PE3YJbTaThl IOJYyYEHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYUMH B BUAE TpapuKoB C Yy4ETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, 1eNaTh BBIBOABI IO pe3yIbTaTaM
VCCIICIOBAHNS;



IPOBOJNTHh KOCBEHHBbIE H3MEpPEHUs (U3MUECKUX BEJIMYUH, NPU HTOM
BBIOMPATh ONTHUMAJIBHBIA METOJl U3MEPEHUs, OLCHHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIBHBIE MOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: INIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, AaHAJIU3UPOBATH
IIOJIyYEHHBIE PEe3yJIbTaTbl U JEJIaThb BBIBOJ O CTaTyce IPEUIOKEHHOU
TUIIOTE3BI;

coOroAarh mpaBmiia 0€30MacHOTrO TPyAa MPH MPOBEACHUN UCCIICTOBAHHIMA
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKymMma U  ydeOHo-
UCCIIEIOBATEIIbCKOW W IPOEKTHOM JEATEIIBHOCTU C MCIOJIb30BAHUEM
WU3MEPUTEIIBHBIX YCTPOUCTB U J1a0OPaTOPHOro 000PYAOBAHMS;

pemiate pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢u3nyecKoil MOJENIbI0: Ha OCHOBaHMHM aHAJIM3a YCIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKON MOJENM, OTBEYalolled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYJbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUil TpH MCIHOJIB30BAHUU MAaTEMaTHYECKHX METO/I0B
pelieHus 3a/1a4y, TPOBOJUTh PAcYEThl HA OCHOBAHMH UMEIOIIUXCS JaHHBIX,
AHAIM3UPOBATh PE3YNbTATBl M KOPPEKTHPOBATH METOJbl PELICHUS C
Y4ETOM ITOJIyYEHHBIX PE3YJILTATOB;

pelath KayeCTBEHHbIE 3aJaud, TPEOYIOLIUME NPUMEHEHHUs 3HaHWM U3
pa3HBIX pa3aeNoB Kypca PU3MKH, a TAKXKE WHTETpAllui 3HAHUM U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAY4YHOI0 IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIEIIOYKY PACCyKICHHUI C ONIOPOIM Ha U3YUYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIIONb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUMCKUX U 3apyOekHBbIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBACHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OLICHUBATH MOCIEICTBUS OBITOBOM M IPOU3BOJACTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MYECKMMM IpOLIECCaMU, C
HO3UIMI 9KOJOTNYECKON O€30IacHOCTH, MPEACTABIEHUIN O pallMOHAILHOM
IIPUPOJIOIIOIB30BAHUM, A TAKXKE PA3yMHOM MCIIOJIB30BAHUM JOCTHKEHUN
HAyKM M TEXHOJOTMH JUIs JANbHEHINErO0 Ppa3BUTHUS YEJIOBEYECKOIO
00I1IeCTBA;

IPUMEHATh pa3iNyuHble crocoObl paboThl ¢ MH(pOpManuen (pU3nIecKoro
COJIEpP)KaHUSI C MHCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTHM, TIPU ATOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC



TEXHOJIOTUM JJIsi TOHMCKa, MEepepadOTKU U TPEAbSBICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uHbOpMaIlMK, TOMYUYEHHOM U3 PA3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJTM3UPOBATh  IONydyaeMylo  HMHPOpPMAMIO W OLEHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJiM3a UCTOYHUKA HH(POpPMAIIUK;

IPOSIBIISITH OpraHU3aIMOHHBIC U MO3HAaBaTENIbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B  TpoIiecce
BBITIOJIHEHUS! TPOEKTHBIX U y4eOHO-HUCCIIEIOBATENBCKUX PadoT;

paboTtate B TpyMmIe C HUCHOJIHEHHUEM Pa3IHYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBFHO PACIPEACsATh ACITEIbHOCTD
B HECTAHJIAPTHBIX CUTYallMsIX, aJIeKBaTHO OIICHHWBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIATH MOTHBAIMIO K Oyaymiel npodeccuoHanbHOM AeITeIbHOCTH 110
CHENHATBHOCTSIM (PU3UKO-TEXHHUUECKOTO MPODUIIL.

K xoniy oOydenmst B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIA:

NOHMMATh poib (PU3MKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHOW M 3TUYECKOM cdepax AesITeIbHOCTU YEJIOBEKA, POJIb U MECTO
¢u3MKN B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, pOJIb aCTPOHOMUU B
NPAKTHUECKON JIEATENbHOCTH 4YEJIOBEKa M  JaJbHEUIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHUE ONMCATEIBHON, CHCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM W TPOTHOCTHYECKON (YyHKIUN (u3nueckorl Teopum —
AJIEKTPOJIMHAMUKH, CIHELMAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOU
¢usuky, pons (u3HUecKoil Teopuu B (HOPMUPOBAHUU MPEACTABICHHUI O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPa B 00IIEM
PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUI O IPUPOJE;
pasznuyath YCJIOBHMS INPUMEHMMOCTH MoAeNed (QU3MYECKUX Tel W
IPOLECCOB  (ABJICHUM): OJHOPOJHOE DJIIEKTPUYECKOE U  OAHOPOJHOE
MarHuTHOE TOJIsl, TAPMOHUYECKUE KOJeOaHUs, MAaTeMaTHIECKUIl MasATHUK,
UJCANBHBIA MPYXUHHBIA MasATHUK, TAPMOHHYECKHE BOJHBI, HACaTbHBIN
KoJ1e0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIEl aTOMa, aTOMHOTO Spa U
KBAaHTOBOI MOJIEJIN CBETA;

pa3nuyaTh yCIOBUS (TpaHUIBl, O0JACTH) MPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTH UCTIOJIB30BAHUS YACTHBIX 3aKOHOB,;

aHAJIM3UPOBAaTh U OOBSACHATH 3JEKTPOMArHUTHBIE IPOLECCHl U SIBICHMS,
UCIIOJIb3ysl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl JJIEKTPOJAWHAMUKH U
CHEIMAIbHOM ~ TEOpHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHHUs



NIEKTPUYECKOro  3apsiga, cuia Awmmepa, cwia JlopeHia, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUuMM, npaBwio Jlenma, cBsizp  DJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM 1EeMu CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEILHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIC IIPOIIECCHI U SBJICHUS, UCIIONbB3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dororddekra, mepBeld U BTOpoi mocTynaTel bopa, mpuHIUI
COOTHOIIIEHUsS] HeomnpeaenéHHocTer ['eifsenOepra, 3aKOHBI COXPAaHEHUS
3apsIOBOTO M MAacCOBOT'O YMCEN M DHEPTUU B SIACPHBIX PEAKIHUAX, 3aKOH
PaIMOaKTUBHOIO PacIiajia);

OMUCHIBATh (PU3UYECKUE TMPOLECCHl W SBJICHMS, HCIOIB3YS BEIUYUHBL:
HANPSHKEHHOCTD AJNEKTPUUYECKOTO TOJS, MOTEHIMAI 3JIEKTPOCTATUIECKOTO
MoJIl, Pa3HOCTb MOTEHLHANOB, OAJIEKTPOJABIKYIIAS CHUIa, HWHIYKIHUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cuiia Ammepa, UHAYKTUBHOCTD,
AIIEKTPOJBIKYIAS CHJIA CAMOWHAYKIIHWM, SHEPTUs MAarHuTHOTO TOJIA
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMITyJIbC, TOJHAS DHEPIHs,
DHEPrus TOKOsI CBOOOJHOM 4YACTUIIbI, DHEPrUs M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsifl AJipa, SHEPTHs CBS3H SAPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUS  (PUBMUECKUX  SBJICHHM:
AIIEKTPOMArHUTHAs! MHIYKIMS, CAMOUHIYKIIUS, pe30HAHC, MHTepPEPEeHLINS
BOJIH, Judpakuus, [IUCHEpcus, TOJHOE BHYTPEHHEE OTpaxKeHHeE,
dboroanekTpuueckuit addext (hororddekr), anpda- u 6eTa-pacmansl suaep,
raMmma-usiaydeHue ajep, Gu3ndeckue MPUHIUIBI CIEKTPAIIbHOTO aHall3a
1 pa0oTHI Ja3epa;

OTIpE/CIIATh HAIpaBJICHWE WHIYKIIMM MArHUTHOTO TMOJIS NMPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3/IaBaEMOE INIOCKUM 3€pPKaJioM, TOHKOM JIMH30M,
Y PACCUHUTHIBATH €T0 XaPAKTEPUCTUKH;

IPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE MOHSTHS, TEOPUU U
3aKOHBI I aHaMM3a W OOBACHEHHWS  (PU3WYECKUX  IMPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3JAHBIX CUCTEMaX, B MEKTalaKTUYECKON
cpene; IBUKEeHUs HEOECHBIX TeJ, 9BOJIOLNHU 3BE31 U Beenennol;
NPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
WCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHUN, TPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAEC TIpadukoB ¢ Y4ETOM aOCOJIOTHBIX
NOTPEIIHOCTE  W3MEPEeHMM, JenaTb BBIBOABI MO  pe3yibTaTam
UCCIICIOBAHMS,



MPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYHUH, MPU STOM
BBIOMPATh ONTHUMAJIBHBIA METOJl U3MEPEHUs, OLCHHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIBHBIE MOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
MPOBOAUTH OMNBITHI IO MPOBEPKE MPEUIOKEHHON TMIOTE3bI: MIJIAHUPOBATH
IKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yJbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIOKEHHON
TUIIOTE3BI;

ONMCHIBATh METO/bI MOTYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
cobmro1aTh MpaBuiia 6€30MacHOro Tpyaa MpU MPOBEICHUH UCCIEIOBAaHUN
B paMkKax y4eOHOro DJKCIEpUMEHTa, MpakKTUKymMa ©  y4yeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
MU3MEPUTEIILHBIX YCTPOUCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pemiate pacdy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
bu3nUeckol MOJIeNbl0: HAa OCHOBAaHUM aHAllM3a YCJOBUSL BBIOMPATH
dbu3znueckue MoJeNH, OTBEYarolue TpeOoBaHUSIM 3aJlayd, MPUMEHATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOPU
OpU HUCIOJIB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHsS  3aj]ad,
MIPOBOJAUTH PACUETHI HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemaTe KayeCTBEHHbIE 3aJayd, TPeOylollue NpPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3aeNoB Kypca PU3MKH, a TAKKE WHTETpAllui 3HAHUM U3 IPYTUX
MIPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJICHUM C ONIOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKHUE SIBICHMUS,

UCIIONb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

OPUBOJNUTH MPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKHUMHU TMIPOIEeCcCaMU, C
MO3UINHI HKOJOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATIBLHOM
IPUPOAOINOIb30BAHUH, @ TAKKE€ Pa3syMHOM HCHOJIb30BAHMM JTOCTHUKEHUN
HAyKM M TEXHOJIOTMH Uil JalbHEHIIEro pa3BUTHS YEJIOBEYECKOIO
00IIIECTBA;

OPUMEHSATh pa3linyHble CocoObl paboThl ¢ MHpopMalel (HU3NIecCKOro
CONIEpP)KaHUsI C HCIIOJIb30BAHHEM COBPEMEHHBIX HH(GOPMAIMOHHBIX



TEXHOJIOTHIA, TIPU ATOM HCIOJIB30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJOTHH JJI1 TIOWCKa, TepepabOoTKM U TPEIbSIBICHUS Yy4eOHOU W
HAYYHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIMH
uHPOpMAIIMK, TOMYUYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATh  TMOJy4aeMylro  HWHPOpPMAIMI0O W  OICHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCA 3HAHWW, TaK U HA OCHOBE
aHaJM3a UCTOYHUKA HH(POpMAIIUK;

POSIBIISITH OpraHU3aIMOHHBIC U MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ NMPHOOPETeHUsT HOBBIX 3HAHMKW B  TpoIlecce
BBITIOJTHEHMSI IPOCKTHBIX U yUeOHO-UCCIIeIOBATEILCKUX PadoT;

paboTaTh B TPYMIE C KCIOJIHEHUEM pPa3IMYHbIX COIHAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBHO PACTIPEACIATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCMaTPUBAEMON MTPOOIEMBI;

MPOSIBIISITE MOTUBAIMIO K OyayIiei mpodeccnoHalIbHON AeSTEIbHOCTH TI0
CIEIUATBLHOCTIM (U3UKO-TEXHUYECKOTO TTPOQHIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacoB DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Kontpoasnsie | IlpakTuuecku
n/n NMPOrpaMMblI Beero o0pa3oBaTejibHbIE
padoThI e padoThbl
pecypcsl
Pa3nen 1. HAYUHBIN METO/ MO3HAHMUS ITPUPO/1bI
1.1 HayuHrbiii MeTO1 ITO3HAHUS OPUPOJIEI 6 bubmmorexa TOK
' Y a pHpoa https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 1 1
HHEMATHRA 0 https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.2 Jlunawmica 10 https://m.edsoo.ru/f1 6b68d7
N bubmuoreka [{OK
2.3 Cratuia TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.4 1 1
3aKOHbI COXPAHCHHS B MCXAHHKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOIEKYIISIPHOKHHETHIECKON TEOPHUU 15 1 bubmmorexa [IOK
' yip p https://m.edsoo.ru/f1 6b68d7
32 Tepmoaunamuka. TerioBble MaITUHBI 20 1 bubmmorexa [IOK

https://m.edsoo.ru/f16b68d7




ArperaTHHe COCTOSIHUA BelecTBa. ®a3oBbIe

bu6mmoreka [IOK

33 14
Iepexoibl https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49
Paznen 4. DJIEKTPOJIUHAMUKA
bu6mmoreka [IOK
4.1 UICKTpHteckoe none 24 https://m.edsoo.ru/f16b68d7
. . bubnuotexa [JOK
4.2 ITOCTOSTHHBIN DIIEKTPUYECKHUN TOK 24 hitps://m.edsoo.rw/fl 6b68d7
bu6mmoreka [JOK
43| Towi B pasTHHbIX cpenax 6 https://m.edsoo.rw/f16b68d7
Hroro no pazneny 54
Pa3nen 5. DUSMYECKUU TPAKTUKYM
. bubnuotexa [JOK
5.1 DuU3NYECKUN TPAKTUKYM 16 16 hitps//m.cdsoo.ru/fl6b68d7
Hroro no pazneny 16
but6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KUIACC

KosmyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabnsie | IlpakTnyeckne
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. DJIEKTPOINHAMUKA
bu6mmoreka [IOK
1.1 MaruauTHoe nosie 14 https://m.edsoo.ru/39859¢f
1
bu6mmoreka [IOK
1.2 ONEeKTpOMAarHuTHas HHIYKIHS 13 1 https://m.edsoo.ru/39859¢f
1
Hroro no paszneny 27
Pazpnen 2. KOJTEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 10 https://m.edso0.ru/39859¢f
1
bu6nmoreka [JOK
2.2 DJeKTpOMarHUTHbIE KOoJIeOaHus 15 https://m.edsoo.ru/39859¢f
1
MexaHn4yecKkue U 3JIEKTPOMarHiuTHbIE bubmmorexa [IOK
2.3 P 10 1 https://m.edsoo.ru/39859¢f
BOJIHBI )
bu6mmoreka [IOK
2.4 Onrtuka 25 1 https://m.edsoo.ru/39859¢f
1




Hroro no pazneny 60
Pa3nen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmnoreka IJOK
3.1 OcuoBbel CTO 5 1 https://m.edso00.ru/39859¢f
1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 KopmyckynsipHO-BOIHOBOM TyaIn3M 15 https://m.eds00.ru/39859¢f
1
bu6nmoreka [JOK
4.2 duszuka aroma 5 https://m.edso00.ru/39859¢f
1
bu6nmoreka [JOK
®du3nKa aTOMHOTO SApa U AJIEMEHTapHBIX
43 5 https://m.edsoo.ru/39859¢f
YaCTHUIL] 1
Hroro no pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
bu6nmoreka [JOK
5.1 DJIeMEHTHI aCTPOHOMUU U aCTPOPHU3UKHU 12 https://m.edso0.ru/39859¢f
1
Hroro no pazneny 12
Pa3znen 6. PUSNYECKUMN TIPAKTUKYM
bu6mmoreka [IOK
6.1 Pu3nyecKkuil NPakTUKYM 16 16 https://m.edso0.ru/39859ef
1




Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE TOBTOPEHHUE
CucremaTtu3zanus u o6o01IeHNE
bu6nmoreka [JOK
IPEIMETHOTO CO/IEP KAHMSI U OTIBITA
7.1 . 15 https://m.edsoo.ru/39859¢f
JESTeNIbHOCTH, TPUOOPETEHHOTO MTPU {
u3yueHnu kypca ¢usuku 10 — 11 kimaccoB a
Hroro no pazgeny 15
bu6mmoreka [IOK
PesepBHOE BpeMms 10 https://m.edsoo.ru/39859¢f
1
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoxka Kontpousnsie | IIpakTnueckn
n/n Bcero u3ydeHusi | odpa3zoBaTejbHbIE
padoThI e padoThbl
pecypcsl
| ®dusnka — GpyHIaMeHTaIbHAsS HAyKa O 1 bubnuoreka [IOK
[pupoae https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ O3HAHUSA U METOIBI | bubnuoreka [IOK
UCCIEeIOBaHUS (PU3NUECKUX SIBICHUN https://m.edsoo.ru/3a7{fde29
DKCIEPUMEHT U TEOPHs B IIPOIIeCcCe
bu6mmoreka [JOK
3 no3Hanwus mpupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
SKCIIEPUMEHT B (hU3HKE
4 CrniocoObl n3mMepeHust GU3NIECKUX | bu6nuoreka LIOK
BEJIUYUH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUI PU3NIECKIX 1 Bubmmorexa LIOK
P p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib n
6 MecTO (pU3UKHU B POPMUPOBAHUHU | bubnuoreka IIOK
COBPEMEHHOM HAYYHOW KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPaKTUYECKON AESITEITbHOCTH JIOAeH
Mexannueckoe nBuxkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh | bubmuoreka [JOK
MEXaHUYECKOro aABuxkeHus. IIpsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4yu MEXaHUKH
8 Pannyc-BekTop MaTepUalbHON TOUKH, 1 bubnuoreka LIOK




€ro MpOCKIKUH Ha OCU KOOPpAHUHAT.

Tpaexrtopus. [lepememenue. CKOpoCTb.

Nx npoekiuu Ha OCH KOOPAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE IPAMOJIMHEWHOE
nBikenue. I'paguueckoe onucanue

bubmmoreka [IOK

9 .

PaBHOMEPHOI'O IIPSAMOIMHEUHOIO https://m.edsoo.ru/89ba7190
JIBUKEHUSI
CrnosxeHue nepemMeIeHnii 1 CKOpOCTEH. bubnuoreka [IOK

10
Pemtenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE ABMKEHHUE.

1 MrHaoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsAmonHENHOE NBUKEHUE C https://m.edsoo0.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
I'papnueckoe onucanue

12 pad . bu6mmoreka [{IOK
IIPSIMOJIMHEMHOTO ABM>KEHHUS C

P 8 https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBobOoaHOE najzieHue. Y CKopeHue

13 CBOOOTHOTO TaJCHUS. 3aBUCUMOCTh bubnuotexa [JOK
KOOPAWHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHU U UX rpaduku
JIBm>keHue Tena, OpOIIeHHOTO MO/ bu6mmoreka [{OK

14
YIJIOM K TOPU3O0HTY https://m.edsoo.ru/71cbb4fs
KpuBonnHuelinoe nBuxenue. J[BrmxeHue
10 OKPY’KHOCTH. YTJIOBas U JINHEWHAs

15 CKO OI::y ITepuo acTora Bubnuorexa LIOK

K Tb. MO/ U 4acTOTA.
P proa https://m.edsoo.ru/33196fbe
IleHTpOCTpEMUTENBHOE U MTOJTHOE
yCKOpEHUe
16 KonrtponbHas paborta no Teme bubnuoreka [IOK




"Kunemaruka"

https://m.edsoo.ru/124232¢

Iepsoiit 3aK0H HproTOHA.
NuepuunanpHble CUCTEMBI OTCUETA.

bu6mmoreka [{OK

17
[IpuHiun otHOCUTENBHOCTH [ anumes. https://m.edsoo.ru/5a9¢e4a64
HeunepuuanbHble cCTEMBI OTCUETA
. bu6mmoreka [{OK
Cuna. PaBHOJEHCTBYIOIIAs CUJIA.
18 . https://m.edsoo.ru/141d383
Bropoii 3akon HeroTona. Macca 7
19 B3aumoneiicteue ten. Tpernii 3aK0H bu6mmoreka [{OK
Hsrorona https://m.edsoo.ru/57dba505
[Tpunnun cyneprno3uiuu cui. Pemenne
20 3ap a4 Ha I };/IM:HGHI/IG 3aKOHOB bubnmorexa LOK
g p https://m.edsoo.ru/bdf997fb
Herotona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DOKBUBAJICHTHOCTh TPABUTAIIMOHHON 1 bubmmorexa [TOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
) Cuia TSKEeCTH U YCKOpEHUe bubnmnoreka [JOK
CBOOOIHOTO ITaACHUS https://m.eds00.1ru/22757126
JIBu>keHHne HeOECHBIX Te U UX
7 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6mmoreka [IOK
24 Cuna octu. 3akoH ['yka. Bec Tena
HI1a YIIPYTOCTH. SaKOm 1 YK e https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUasI cui bubnuoreka [IOK
25 TpeHus. JIBUKEHUE B KUIKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIIBI COIPOTUBIICHUS CPEJIbI https://m.edso0.ru/2¢b29676
26 Hasnenue. I'napocrarnyeckoe bubnuoreka [IOK




nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad

AGCOIIIOTHO TBEPOE TEJIO. bubnuoreka [IOK
27 ITocTynarenbHOe U BpalaTeibHOe bubnuoreka [IOK
IBWKEHUE TBEPAOTO Tesa https://m.edsoo0.ru/2b95d57¢
bu6mmoreka [{IOK
MOMEHT cuIbl OTHOCUTEIBHO OCH
28 https://m.edsoo.ru/653d345
BpaiueHus. [lneuo cumsl 9
CrnosxeHue cuil, NpUIOKEHHBIX K
79 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
VYcnoBus paBHOBECHS TBEPJIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bu6mmoreka [IOK
30 Pewenne 3anau
A https://m.edsoo.ru/dc1caac0
31 KonrtpomnbHas paborta no Teme bubnuoreka [IOK
"Tunamuka. CtaTuka TBEpIOro tena" https://m.edsoo.ru/9f5a574c¢
NMmnynsc MaTepuabHONW TOYKH,
bubmmoreka [JOK
CHCTEMBI MaTepualbHbIX TOUeK. LleHTp
32 https://m.edsoo.ru/4bb8294
Macc CUCTEMbI MATEPUAIIBHBIX TOUEK. b
Teopema o 1BM)KEHUU LIEHTpa Macc B
WMnynbe cuibl M U3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHMs UMITyJIbca bubamorexa LOK
' P 4 ' https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXKEHNE
MoMeHT uMItysibca MaTepUATIBHON
34 touku. [IpencraBnenue o coxpaHeHuu bubnuoreka [IOK
MOMEHTA UMITYJIbCA B EHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bubnuoreka [IOK
35 Pemtenue 3amau &

https://m.edsoo.ru/f7706d63




PaGota cuibl Ha MaOM U HA KOHEYHOM
nepemenieHuu. ['paduueckoe

bubmmoreka [IOK

36
MIPEACTABICHUE PaOOTHI CHUITBIL. https://m.eds00.ru/913974¢7
MOoOIHOCTH CHIEI
Kunernueckas sneprus. Teopema 06
37 W3MEHCHUN KUHETUYSCKOM SHEPTUU bubmorexa [TOK
. p https://m.edsoo.ru/9a5e¢2¢74
MaTepuaibHON TOUKU
[loTeHnmanbHbBIC M HENOTSHIIMATBHBIC
38 cuibl. IlorenumnansHas sHeprus. Bropas bu6morexa TIOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMMYECKasi CKOPOCTh
Tpetbst kocMuyeckas ckopocThb. CBs3b
a00ThI HEIOTEHIIUATBHBIX CHJI C
39 E3MCHCHI/I6M MEXaHUYECKOM SHEPIUU bu6morexa TIOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHNYECKON YHEPTUU
Yupyrue u Heynpyrue CTOIKHOBEHHS.
40 Y zzll;eHHe Eey Hp }J/'IJ'II/I 1A UAcanbHOM bubmmorexa TTOK
p pHY https://m.edsoo.ru/f30f43b6
KHUIKOCTH
41 KonTtpomnbHas padora no Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacraBieHui o Ipupoae
P PP bu6mmoreka [IOK
42 teraoTel. OcHOBHBIC nonoxeHus MKT.
https://m.edsoo.ru/b0a4445f
Huddyszus. bpoyHoBckoe ABUKEHHE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
43 TBEPABIX TeJI. XapaKTep IBUKCHUA U bubmmorexa LOK
P L P P https://m.edsoo.ru/c44d02e2
B3aMMO/JICHCTBHS YaCTHII BEIIECTBA
44 Macca u pazmepbl MOJIEKYJT (ATOMOB). bubnuoreka [IOK

Kommuectso BemectBa. Ilocrosaaas

https://m.edsoo.ru/c5b72ab7




ABoraapo

Temmnepatypa. TeroBoe paBHOBecHE.

bu6mmoreka [IOK

45 https://m.edso00.ru/0070d49
[Ikana [enbcus 3
bu6mmoreka [IOK
46 P
CHICHHE 3a/1aT https://m.edsoo.ru/1531abas
bubmmoreka [IOK
47 14 iras. I’
FICAIIDHBIH T3, & a30BRIC 3AKOMbL https://m.edsoo.ru/1deb2367
43 VYpasuenue Menneneera-Kinamneiipona. bubnmnoreka [JOK
Pemnrenue 3amau https://m.edsoo.ru/8d12¢328
49 AbcoitoTHas TemnepaTypa. 3aKoH bubnuoreka [IOK
JansTOHA https://m.edsoo.ru/14e02d1f
bu6mmoreka [IOK
N3onponeccel B U1€aIbHOM Ta3e ¢
50 https://m.edsoo.ru/68878d5
TTOCTOSTHHBIM KOJTMYECTBOM BEIIICCTBA :
I'padnueckoe npencraBieHue bubnuoreka [IOK
51 W30MPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/1344327
u3o0apa b
but6mmoreka [IOK
52 O MKT
CHOBHOC YpaBHeHue https://m.edsoo.ru/c8094721
bubmmoreka [IOK
53 Pemenue 3agau
A https://m.edsoo.ru/10265a05
CBs3b a0COMIOTHOI TemmepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpPEIHEH KUHETUYECKON SHEPruen https://m.edsoo.ru/c38af875
MOCTYIATEIBHOTO TEIJIOBOTO JIBUKCHUS
€€ JacTHuil
55 O00011IeHIE U CUCTEMATH3AIIUS 3HAHUN bu6mmoreka [IOK




o teme "OcHoBel MKT"

https://m.edsoo.ru/09d12fd8

KonTtponsHas padora o Teme "OCHOBBI

bu6mmoreka [IOK

56
MKT" https://m.edsoo.ru/13adad59
TepmoanHamMuueckas cuctema. 3ajlaHue
BHEIIHUX ycnoBui uist T/ cucreMsl.

57 BremHne u BHyTpeHHUE TapaMeTPBI. bubnuoreka [IOK
ITapamerpsl T/l cucTeMBl Kak cpeaHUe https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIINYUH, ONUCBIBAIOIINX €€
Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMHUKH.

58 CZMOH OI/I3BOJ‘ILHa}Ip enakcarus T/1 Bubnmorexa [IOK

P P https://m.edsoo.ru/8ec5 1210
CHUCTEMBI K TETUIOBOMY PABHOBECHIO
Moenpb uaeaabHOTO ra3a B bu6mmoreka [IOK

59 TEpMOAVHAMUKE. Y CIIOBUSA https://m.eds00.ru/2935500
IIPUMEHUMOCTH 3TOM MOZENN 1

60 VYpasuenue Menneneena-Knanelipona u bubnmnoreka [JOK
BBIPA)KEHUE JIJIS1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpEHHEN SHEPTUH

61 0JTHOATOMHOTO HJIeaJIbHOTO Ta3a. bubmuorexa [JOK
KBasucrarnueckue 1 HeCTaTH4ECKUE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI
DnemeHTapHas paboTa B

bu6mmoreka [{OK
TepMoauHamMuKe. Beruucnenue paboTsl

62 https://m.edsoo.ru/741d573
o rpaduky npoiecca Ha pV- 3
JarpaMmme B
Temonepenaya kak cnoco0 U3MEHEHUs bubnuoreka [IOK

63 BHyTpeHHel sHeprun T/l cucremsl 6e3 https://m.edsoo.ru/3d73456

COBEpIIEHUsI pabOThI

1




KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,

but6mmoreka [{IOK

64
U3JIy4YeHUE https://m.edsoo.ru/157b54cd
KomnuectBo Temnorsl. TemnoéMKOCTh
65 Tea. Y IeIbpHas U MOJIsIpHas bu6mmoreka [{OK
TEIJIOEMKOCTH BelllecTBa. Y AeJIbHas https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAaHUSI TOILJIMBA
66 Pacuér xonuyecTBa TEIUIOTHI IPU bubnuoreka [IOK
Tenjonepenaye https://m.edsoo.ru/1dbSad4e
bu6mmoreka [{IOK
[Tonstre 06 aguabaTHoM mporiecce.
67 . https://m.edso0.ru/d809882
[lepBblIil 3aKOH TEPMOAMHAMUKH 4
KonuuecTBo TemnoTs u paboTa Kak
68 MephI U3MEHEHUS BHYTPEHHEH YHEPIUH bubmorexa OK
p yIb P https://m.edsoo.ru/b047alcd
T cuctemsbl
Brtopoii 3akoH TepMOIUHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobparumocTts https://m.edsoo.ru/c6f4f464
MIPUPOHBIX MPOLIECCOB
70 [TpuHIMIIBI 1EHCTBUS TEIIOBBIX bubnuoreka [IOK
maruH. KITJT https://m.edsoo.ru/2e945513
71 Makcumanbaoe 3Hauerne KIT. [uki bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Pemenwue 3ana
HHCHHE sa1at https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKHE aCITeKThI
7 HCIIOIL30BAHUS TEIJIOBBIX JBUTATEIICH. bubmmoreka [IOK

TertoBoe 3arpsi3HEHUE OKPYKaIOIIEH
cpensl

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




bub6mmoreka [IOK

74 Pemnrenue 3amau
https://m.edsoo.ru/c8c70432
O0001IeHre 1 cucTeEMaTH3aIHs 3HAHUH
75 o teMe "Tepmoanuamuka. TeroBsle Bubmorexa IIOK
\ p ' https://m.edso00.ru/28d62b3f
MAIlHEI
76 KonTponbhas pabota no teme bubnuoreka [IOK
"Tepmonunamuka. TeniaoBbie MalIuHbBI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icfla eII{)I/Ie U KUIIeHue. Y JeabHas Bubmorexa IIOK
p ' https://m.edsoo.1u/6f8¢6777
TEeII0Ta MapooOpa30BaHUS
HacpiiieHHbie ¥ HEHACHIIIIEHHBIE MAPHI.
KauecTBeHHasa 3aBUCUMOCTD IJIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOIO 1apa OT
78 TEMIIEPATYPEI, UX HE3ABUCUMOCTE OT Bubmorexa ITOK
. PatTypeL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACBHIIIIEHHOTO Tapa.
3aBHUCHMOCTD TEMITEPATypPhl KUTIEHUS OT
JIABJIEHUS B KUIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS U bubnmnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenue 3amau
g https://m.edsoo.ru/18e951f3
Tépnoe teno. Kpucramnmyeckue n
81 amop¢Hble Tena. AHU30TPOIHS CBONCTB bubmorexa [JOK
P ) P https://m.edsoo.1ru/20a88a03
KpUCTAJIJIIOB
[InaBienue n KpUCTaIIM3ALIMS.
bubmmoreka [IOK
82 V nenpHas TEIUIoTa IIaBICHU.
https://m.edsoo.ru/6ee91e9f
Cyb6numariust
83 Hedbopmarnu TBEPAOTO TENA. bubnuoreka [JOK




Pactskenne u cxatue. Cnur. Monyinb
HOwura. Ilpenen ynpyrux nedopmaruit

https://m.edsoo.ru/dalaabl0

TenmoBoe pacmnpeHuc JKUIKOCTEN U

bu6mmoreka [{IOK

84 TBEPABIX T€J1. AHTAPMOHU3M TEITOBBIX
A N P https://m.edsoo.ru/7baSedf2
KoJie0aHuil YacTHI] BEIIeCTBa

g5 [IpeoOpa3oBanue sHEPrUH B Pa30BBIX bubnuoreka [IOK
rnepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [{IOK

86 VYpaBHeHHe TEMI0BOro H6amaHca

P https://m.edsoo.ru/ab1521fb
b K
87 Pemrenue 3anau nomotexa O
https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaATSKEHUE.

28 Kanumnsipuele sBnenus. JlaBnenue nog bubnuoreka [IOK
VCKPUBIICHHON ITOBEPXHOCTHIO https://m.edsoo.ru/b42f197
xunkoctu. @opmyna Jlammaca
O06o0061enre u cucTeMaTH3alus 3HaHu |

" bu6mmoreka [{OK
&9 110 TeMe "ArperaTHble COCTOSTHUS
" https://m.edso00.ru/0b52575¢
BenlecTBa. Pa3oBbie MEPEX0/IbI
KonTponbHas pabota mo Teme
" bu6mmoreka [{OK

90 ArperatHble COCTOSIHUSI BEIIECTBA.

" https://m.edsoo.ru/7dc2a739
®da30BbIE IEPEXOABI
DnekTpu3alus Tel U €€ MpOosIBICHUS.

91 Dnektpruyeckuii 3apsa. JIBa Buna bubnuoreka [JOK
AJIEKTPUUECKUX 3apsioB. [IpoBonHuKH, https://m.edsoo.ru/1aff445f
JTURJIEKTPUKU U TTOJIYIIPOBOJHUKHI
DNeMEHTapHBIN 3JIEKTPUUECKUM 3apsi.

but6mmoreka [IOK
92 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO

3apsaa

https://m.edsoo.ru/f49afd24




B3anmopeicteue 3apanoB. Toueunsie

bub6mmoreka [IOK

93 https://m.edsoo.ru/445b774

3apsaasl. 3akoH Kyiona p
bub6mmoreka [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

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

95 Onexrpuueckoe noie. Ero nelicteue Ha bubnuoreka [IOK
JIEKTPUYECKHUE 3aPSI/IbI https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTD 31EKTPUYECKOTO MO,

96 ITpo6uslii 3apsa. Jlunuun bubnuoreka [IOK
HaIPSHKEHHOCTH DJIEKTPUYECKOIO ITOJIS. https://m.edsoo.ru/3dac6957
OmHOPOIHOE AIIEKTPUYECKOE T10JIE
[loTeHMaaLHOCTE bubmmoreka [JOK

97 3JIEKTPOCTATUYECKOTO MoJid. Pa3HOCTH https://m.edsoo.ru/8002144
MOTEHIIMAJIOB U HAIPSKEHUE 7
[ToTeHunanbHas 3HEprus 3apsaaa B

98 AJEKT OCT&TI/I‘-IGCKOI\E nosne I1)'IOTeH nain bubamorexa LOK

p ) 1 https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs13b HaNPSYKEHHOCTHU TOJIS U

99 a3HOCTH MMOTEHIIUAJIOB JUISI bubnmorexa LOK
P t s https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 [TpuHuMn cynepno3unun bubnuoreka [IOK
BJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6e

bubmmoreka [JOK

101 Pemenne 3ana

HHeHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [lome bubnmnoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5¢3

103 ITone paBHOMEPHO 3aps’KEHHOTO 110 bubnuoreka [IOK




00bEMy mapa. [Tosie paBHOMEpHO
3apsHKEHHON OECKOHEYHOM IITOCKOCTH

https://m.edsoo.ru/f7a665¢ee

104 IIpOBOIHMKY B HIEKTPOCTATUYECKOM bubnuoreka [IOK
roJsie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405¢eab
105 JIMBIEeKTPUKY U TTOTYIPOBOIHUKH B bubnuoreka [IOK
3IIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpoéMKOCTh
106 KOHICHCATOpa. DIEKTPOEMKOCTh bubmorexa HOK
A pa. p https://m.eds00.1ru/845b4173
IJIOCKOT0 KOHAEHCaTopa
107 [TapannenbHoe coelMHEHNE bubnuoreka [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEAMHEHUE bu6mmoreka [{OK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
109 OHeprus 3apsHKEHHOT0 KOHAEHCaTopa bubamorexa LHOK
P P A P https://m.edsoo.ru/73a34{18
bu6mmoreka [{IOK
110 Pewmenne saxau https://m.edsoo.ru/5fb2acb5
s https://m.edsoo.ru/2743404
0
11 JIBU>KeHUE 3apsSKEHHON YacTHUIIbI B bubnuoreka [IOK
OJIHOPOZIHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenne 3anau
113 O06o011ieHre 1 cucTeMaTu3aus 3HaHU | bubnuoreka [{IOK
1o Teme "DnekTpuieckoe mnoiue" https://m.eds00.ru/5752603f
114 KonrtpomnbHas paborta no Teme bubnuoreka [IOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
b K
115 Cuna toka. [TocTosiHHBIN TOK. Y CIIOBUS nommorexa O

https://m.edsoo.ru/233311b




CYILICCTBOBAHUS ITOCTOSIHHOT'O
QJICKTPHUYCCKOI'0 TOKa

bubmmoreka [IOK
116 41 .H SC
crowiin Toka. Hanpspkerite 1 91 https://m.edsoo.ru/0839al15
117 3akon OMa 1t yJacTKa LeTIH. bubnmnoreka [JOK
DNEeKTPpUIECKOe COTPOTUBIICHNE https://m.edsoo.ru/f14{251e
3aBUCUMOCTD CONIPOTHBIIEHUS
118 OJHOPOJIHOT'O IIPOBOJHUKA OT €r0 bubnuoreka [IOK
JUIMHBI ¥ TUIOIIAIH IIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUeHUs
119 VY ienpHOE CONPOTUBIICHUE BEILECTBA. bubnuoteka [JOK
Pemtenue 3amau https://m.eds00.ru/43718300
120 ITocnenoBarenbHOE, MapaIeIbHOE, bubnuoreka [IOK
CMEILIaHHOE COEIMHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX 2JEKTPUUECKUX bubnuoreka [IOK
ueneil. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
bu6mmoreka [{OK
122 Pemenne 3anau https://m.edsoo.ru/3881b46
9
123 Pabota 31ekTpuueckoro Toka. 3akoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bub6mmoreka [IOK
124 P
CHICHHC saat https://m.eds00.ru/6761bf0f
MOIHOCTb 31EKTPUYECKOTO TOKA.
125 TemoBas MOLTHOCTS, BhIIEIIEMAs HA bubmorexa [JOK
Hl > BRI https://m.eds00.1ru/99750a6f
pesucrope
b K
126 Pemenne 3amau nommorexa LO

https://m.edsoo.ru/eb72fc24




127 O/1C 1 BHyTpeHHEE COPOTUBIICHUE bubnuoreka [JOK
HUCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 71 MOJIHOM (3aMKHYTO) bubnuotexa [JOK
JJIEKTPUYECKOHN LIETH https://m.edsoo.ru/221f40fb
bu6mmoreka [{IOK
129 Pemenue 3agau https://m.edso0.ru/3580b67
9
bu6mmoreka [{OK
130 MomHoCTh UCTO a TOKa
HHHOCTD HETOUHHIA TOK https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
OPOTRO® SAMBIKATHE https://m.eds00.1u/546£5632
132 KoneHncarop B ey NOCTOSHHOT'O TOKA bubmorexa HOK
A P B I https://m.edso0.ru/3536813¢e
bu6mmoreka [{OK
133 Pemenue 3ana
HICHHE saat https://m.edsoo.ru/4410cef0
134 Pemenue 3amaa mo treme "IlocTostHHBIN bubmuorexa [JOK
ANEKTpUYECKUH TOK" https://m.edsoo.ru/a7340a29
" " bu6mmoreka [IOK
Pemenue 3amgau no teme "IlocTostHHBIN
135 . https://m.edsoo.ru/744261b
AIEKTPUUECKUIN TOK 3
136 Pemenue 3amgau nmo teme "IlocTostHHBIN bu6mmoreka [{OK
ANEKTpUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH
137 o Telxlfe "ITocTossHHBII 3J'ICKL”I“ WYECKUMN bubmmorexa [OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas pabora no Teme bubnuoreka [IOK
"IIoCTOSHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
139 DnekTpruyeckasi poOBOAUMOCTD bubnmnoreka [JOK




Pa3IMYHBIX BEIECTB. DIIEKTPUUECKUI
TOK B MeTayiax. CBEpXMpOBOANMOCTD

https://m.edsoo.ru/da794295

DNEKTPUUYECKUN TOK B paCTBOpax U

bu6mmoreka [{OK

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI https://m.edsoo.ru/4b42349
Dapazest 115 2IEKTPOIU3a 1
bu6mmoreka [{OK
141 OnexTpuuecKkuii TOK B razax. [Imazma
p https://m.eds00.ru/92d92{76
142 DNEKTPUUYECKUN TOK B BAKyyMe. bubnuoreka [IOK
Bakyy™mHbIe puGopsI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKNH TOK B bubnuoreka [IOK
[IOJIYIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 [TomynpoBOTHUKOBBIE TPUOOPEI https://m.edso0.ru/8362220
0
@uU3HYECKUI MPAKTUKYM II0 TEME
"N3mMepeHune cuiibl TOKa U HANIPSKEHUSI
B LIENIU TIOCTOSIHHOT'O TOKA MPHU TTOMOIIN
aHAJIOTOBBIX U LIM(PPOBBIX
145 U3MEPUTEIIBHBIX n(ml)/160 oB" NI Bubnuorexa LIOK
" P pHbop . https://m.edsoo.ru/5643ea56
3HAaKOMCTBO C LU(POBOI
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: GU3NYECKUX BETHUUUH NPU
MTOMOIIY KOMITBIOTEPHBIX AATYUKOB"
Pu3nuecKuil NPaKTUKYM 110 TEME
146 "N3y4yeHre HepaBHOMEPHOTO IBUKECHUS bubnuoreka [IOK
C LEJBIO ONPEIEIICHUSI MTHOBEHHOMN https://m.edsoo.ru/f6292f5f
ckopoctu"
147 DU3NYECKUN TPAKTUKYM I10 TEME bubmmorexa [JOK




"N3MepeHne yCKOpEeHHUsI TpH
MPSIMOJINHEHHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 10 HAKJIOHHOM IIOCKOCTH"
win "MccnenoBanue 3aBUCUMOCTH IyTH
OT BPEMEHH IPH PAaBHOYCKOPEHHOM
nBIOKeHNN"

https://m.eds00.1ru/6960b6ef

148

@uU3HYECKUI NPAKTUKYM II0 TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
nagenus" win "V3yuenue 1BUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIIBHO"

bub6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

@u3HYECKU NPAKTUKYM 110 TEME
"N3ydyeHne qBUKEHUS Teja 110
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJTYJIIO
ckopocTbio" unu "Hccnenoanue
3aBUCUMOCTH II€pHO/a OOpalleHus
KOHHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB”

bu6mmoreka [{IOK
https://m.edsoo.ru/bcf53514

150

Pu3nuecKuil NPaKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CHIIBI
IIPU ABMXKEHUH OpyCcKa MO HAaKJIOHHON
mockoctu" win "lIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JABH)KECHHUS
OpycKka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

bu6mmoreka [{OK
https://m.edsoo0.ru/0b34db8
4

151

Pu3nyecKuil NPaKTUKYM 110 TEME
"HccnenqoBaHue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOZHUKAIOIINX B IIPYKUHE U
pe3nHOBOM 00paslie, OT UX
nepopmanun"” win "HU3yuenune

bu6mmoreka [{OK
https://m.edsoo.ru/b55b&81al




JBMYKEHUS CUCTEMBI TEN, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
OJIoK"

152

Pu3nuecKuil NPaKTUKYM 110 TEME
"N3mepenue kodpduiimenTa TpeHus mno
BEJIMYMHE YTJIOBOTO KO PHUIIHEHTA
3aBucumocTtd Frp(N)" mnn
"UccnenoBanue ABUKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH C IEPEMEHHBIM
KO3 PHUIUEHTOM TpeHUS" UITU
"N3y4yeHne IBUKEHUS Ipy3a Ha Baly €
TpeHueM"

bub6mmoreka [IOK
https://m.edsoo.ru/b83b160
7

153

@uU3HYECKUI NPAKTUKYM I10 TEME
"UccnenoBanue ycnoBU paBHOBECHUS
TBEPAOIO TeNla, UMEIOIIETO OCh
BpaeHus" win "KoHncrpynposanue
KPOHIUTENHOB U Pacu€T CUJI yIpyrocTu"
niu "M3ydeHne ycToiunBoCTH
TBEPAOrO TeJa, UMEIOIIETO MJI0a1b
ornops!"

bu6mmoreka [{IOK
https://m.edsoo.ru/4a04{4£7

154

Pu3nuecKuil NPaKTUKYM 110 TEME
"N3mepenune umimynbca Tena 1o
TopMO3HOMY ITyTH" i "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIETH
AIEKTPOMOOHJIST M MOIITHOCTH CHITBI
Taru" win "CpaBHEeHHE U3MEHEHUS
UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI"
nmu "MccnenoBanue coxpaHeHus
UMITYJIbCA TIPU YTIPYTOM

bub6mmoreka [IOK
https://m.edsoo.ru/8561fb28e




B3auMozeiicteun" i "M3mepenue
KMHETUYECKOM SHEPTUU TeJIA 110
TOPMO3HOMY ITyTH"

155

Pu3nuecKuil NPaKTUKYM 110 TEME
"N3y4yeHne n30TEpMUUECKOTO IIpoLiecca
(pexoMEeHI0BaHO UCIIOJIb30BAHKE
1uu¢poBoi 1abopaTopun)" wiu
"N3yuenue n30xopHOTo nporecca uiu
"N3yuenue nzobapHoro mporecca’ wimn
"IIpoBepka ypaBHEHHUs COCTOSIHUSA"

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

156

@u3HYECKU NPAKTUKYM 110 TEME
"N3mepeHue yaenbHoH TernnoéMkocTu"
unu "UccnenoBanue mpoiecca
OCTBIBaHHMS BEIIECTBA" WIH
"UccnenoBanue aquabaTHoro
npouecca” niu "M3yuenne
B3alMOCBS3H dHEPIUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSA U
TeMIepaTypbl KUMEHUs KUKocTe"

bu6mmoreka [{OK
https://m.edsoo.ru/22faa61

157

Pu3nuecKuil NPaKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
WCIIapEHUs KUIKOCTEN" 1IN
"N3mepeHue yaenbHON TETI0ThI
naBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX MapoB" WU
"N3mepenue abCOMIOTHOMN BIAXKHOCTH
BO3/lyXa U OLIEHKA MaccChl IIapoB B
nomenieHuun". 3mepenue

Kod( dulreHTa MOBEPXHOCTHOTO

bub6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5




HaTAXKCHUA

158

Pu3nuecKuil NPaKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus SJHepruu
3apsHKEHHOIO KOHAEHCATOpa B DHEPIUIO
U3ITy4EHUs CBETOANOAA" NN
"N3y4yeHne NpoTEeKaHNs TOKA B LIETIH,
coziepkalie KoHaeHcarop" uiu
"Pacnipenenenue pa3HocTu
MOTEHIIMAJIOB (HANPsKEHUs) pu
MOCJIEI0BATEIHLHOM COETUHEHUU
KOHJIEHCATOpOB"

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

159

@u3HYECKU NPAKTUKYM II0 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PEe3UCTOPOB" NN
"N3mepeHue yaeIbHOro COIPOTUBIIEHUS
npoBoaHUKOB" unu "HMccnenoBanue
3aBHCUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JUTsl JIAMITbl HaKaJTuBaHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d9
8

160

Pu3nuecKuil NPaKTUKYM 110 TEME
"Habmonenue anektponuza’ uim
"N3mepenue 3apsiia OHOBAJIEHTHOTO
nona" win "MccnenoBanne
3aBHCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WK
"CHsTHE BOJBT-aMIIEPHON
XapaKTepUCTHKU nojaa”

bu6mmoreka [{OK
https://m.edso0.ru/64b6e901

161

PesepubIit ypok. O60011eHuE 1
CUCTEMAaTH3aI¥sl 3HAaHUH 110 TeMe
"KunemaTtuka"

bubmmoreka [IOK
https://m.edsoo.ru/ed017d93




PesepBHelit ypok. O6001IeHNE U

bu6mmoreka [IOK

162 CHCTEMaTHU3allisl 3HaHUH 110 TeMe https://m.edsoo.ru/3149956
"Tunamuka" b
PeszepBubIil ypok. O600mIeHNE 1
P P . bubnuoteka [JOK
163 CHCTEMATHU3alNs 3HAHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOIo Tena
PesepBubIil ypok. O6001IeHNE 1
164 CHCleMaTH3ZEHH 3HAHUU 10 TEME bubmmorexa TTOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS] B MEXaHUKE
PesepBHelit ypok. O6001IeHNE U
165 CHCTEMATHU3aINs 3HAHUH 10 TEME bu6mmoreka [{OK
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKON https://m.edsoo.ru/de148976
Teopun"
PesepBubIil ypok. O6001IeHNE 1
P P . bubnuotexa [JOK
166 CHCTEMATHU3aINs 3HAHUH 10 TEME
" " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TemnnoBbie MalIMHBI
PesepubIil ypok. O60011eHIE 1
167 CHCTEMaTHU3allMsl 3HaHUH 110 TeMe bu6mmoreka [{OK
"ArperaTHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5¢91
da3z0BbIe IEPEXOBI"
PesepBubIil ypok. O6001IeHNE 1
168 CHCleMaTH3ZEHH 3HAHUU 1O TEME bubmmorexa TIOK
" " https://m.edsoo.ru/f2381c0c
DNEKTPUUECKOE T0JIE
PesepBabIil ypok. O6001IeHHE T
P P . bubnuotexa [JOK
169 cHUCTeMaTH3aIvs 3HaHUH 110 TeMe
" . . " https://m.edsoo.ru/3caebdal
[TocTOsTHHBIN 2NIEKTPUUECKHI TOK
170 PesepBHblil ypok. O60011eH1Ee 1 bubnuoreka [IOK

cucreMaru3ais 3Hanuii mo teme "Toxu

https://m.edsoo.ru/cc7681d4




B Pa3JIM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KUIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutpoasnbie | IlpakTuueckn bp
n/n Bcero u3ydeHusi | odpa3zoBaTejbHbIE
padoThI e padoThbI
pecypcsl
BiaunMoneiicTBre NOCTOSHHBIX
1 MAardiTOB U IIPOBOJHUKOB C TOKOM 1 bubmorexa TIOK
pOBOA ) https://m.edsoo.ru/487a8593
MarnutHoe noze. ['unoreza Amnepa
BekxTop MarunTHOM WHAYKIIUH.
2 [Tpun pHn CYIIEPIIO3H I/IIZ MarHuTHBIX 1 bubmorexa OK
p VH yrep H . https://m.edsoo.ru/4clabecb
nosiei. JInHuKM MarHUTHOM MHAYKIIMU
bu6mmoreka [IOK
MarnuTHO€e noJjie IPOBOJHUKA C
3 1 https://m.edsoo.ru/d35d526
TokoM. OnbIT Dpcrena 5
4 Cwia Amriepa, e€ HanpaBJICHUE U | bu6mmoreka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [{OK
5 Pemenne 3amau 1
s https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akona Ammepa. | bubnuoreka LIOK
DIEeKTPOU3MEPUTENLHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOJyJib. JIBIOKEHUE 3apsSKEeHHON | bubnuoreka IIOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJjie
bu6mmoreka [IOK
8 Pemenne 3amau 1
s https://m.edsoo.ru/504e98c7
9 Pa6ota cunsl Jlopenna 1 bubnuoreka [JOK




https://m.edsoo.ru/d518be4b

bubmmoreka [JOK

10 Pemenue 3agau https://m.eds00.ru/93617bd
9
MarauTHoe 10Ji€ B BEILIECTRBE.
1 o R bubmuorexa [JOK
CPPOMATHETHIH, Tapa- H https://m.eds00.1ru/30£f9608
JIMaMarHeTUKHU
OCHOBHBIE CBOMCTBA
12 n bu6mmoreka [{IOK
deppomarrernios. Ipuvencine https://m.eds00.ru/0b58190a
dbeppomMarHeTUKOB
13 Pemenue 3aga4 no reme "MarautHoe bu6mmoreka [{OK
nose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau no reme "MarautHoe bu6mmoreka [{OK
mmoje" https://m.edsoo.ru/41c4ae8a
SIBiaeHue 3eKTPOMarHUTHOM
15 I P N bubmuorexa [JOK
HHAYKIHH. TIOTOK BEKTOpa MATHHTHOU https://m.edsoo.ru/b3efalcl
WHIYKITUN
bu6mmoreka [{OK
16 OJ1C unAyKIIIHN https://m.edsoo.ru/48150bd
8
17 3aK0H JIEKTPOMAarHUTHON MHAYKITUU bubnmnoreka [JOK
®dapanes https://m.edsoo.ru/abdec188
18 Buxpesoe anekrpudeckoe noiue. Toku bubnuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMYU B ABUKYILIUXCS bubnuotexa [JOK
NIPOBOJAHUKAX https://m.edsoo0.ru/0235¢c02
bubnuoreka [JOK
20 Pemienune 3amau 1

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




bub6mmoreka [IOK

21 ITpasuio Jlenma
p H https://m.edsoo.ru/bbc22726
MuanyxktuBHOCTE. KaTymmka
22 WH yIfTI/IBHOCTI/I B elzn MOCTOSTHHOTO bubmmorexa LOK
y H https://m.edsoo.ru/621eae9d
TOKa
7 SBnenue camounaykimu. J/C bubnmnoreka [JOK
CAaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
4 OHeprus MarHUTHOT'O NOJIS KaTyIIKH C bubnuoreka [IOK
TOKOM. DJIEKTPOMarHuTHOE IOoJjie https://m.edsoo.ru/b3cOadl1
bub6mmoreka [IOK
25 Pemenue 3amau
a https://m.edsoo.ru/88{69d2b
O0600I11IeHNE U CHCTEMATHU3ALIUS Bubmroreka [IOK
26 . " " https://m.edsoo.ru/7648402
3HAHUH 10 TeMe "DIEeKTPOoANHAMUKA s
7 KonrtponbHas pabora no reme bubnuoreka [IOK
"OnexkTpoauHaMuka' https://m.edsoo.ru/8ae09b98
Konebarenpuas cucrema. CBOOOIHEIE
28 Konedanus. I'apMoHHYECKHE bubmorexa OK
P https://m.edsoo.ru/7¢1db385
KoJIeOaHHs
29 KunemaTnueckoe  THHAMHAYECKOE bubmuorexa [JOK
OIMCAaHUE KOJIEOATENBHBIX ABMKEHUI https://m.edsoo0.ru/87¢e9498
DHepreTudeckoe onrcanue. BeiBo
IUHAMHAYECKOT0 OITMCAHUS
30 rapMOHHYECKHX KOIeOaHUH U3 X bubmmorexa LOK
P https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOr0 U KHHEMaTUYECKOTO
OITMCaHHUS
b K
31 Ammutyzaa u gaza konedaHu no/morexa [0

https://m.edsoo.ru/7a0c439a




[Tepuoxa u yactoTa KoIeOaAHHIA.
[Teproa manbx cBOOOAHBIX

32 KOJIeOaHUIT MaTEMAaTHYECKOT'O Bubmorexa IIOK
https://m.eds00.ru/e0399319
MasTHHUKA. [lepros cBOOOTHBIX
KoJIeOaHUi MPYKUHHOTO MasiTHUKA
1 3aryxaromiue KoneGaHusl. bubnuotexa [JOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72€¢93d09
bub6mmoreka [IOK
34 A 0
BTOKOJIChATHA https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpoxk-koH(Dpepeuus "MexaHndecKHue
36 K:J'I€6aHI/I$([b BpM 3BIKATBHBIX Bubmorexa IIOK
'}'] https://m.edsoo.ru/8ef58 7be
WHCTPYMEHTaX
O000I1IIeHNE U CUCTEMATU3ALIHS
37 3HAHUU 110 TeMe "MexaHn4ecKue Bubmorexa IIOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
13 DNEeKTPOMArHUTHBIE KOJIeOaHMUs. bubnuotexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMILIUTYIBI
39 3a 1:1 : KOHJIEHcaTopa C aMILJIUT o};l bubmmorexa LHOK
P a p YA https://m.edsoo0.ru/09319af1
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs SHEPTHUH B bubnmnoreka [JOK
uiealbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
Y P bubmuorexa [JOK
41 KosieOaHusl. BeiHyX/1eHHbIE

OJICKTPOMAariuTHBIC KOJICOaHHS

https://m.edsoo.ru/5e668619




IlepemenHsIit TOK. Pesucrop u

bu6mmoreka [IOK

42 KOH/JICHCATOp B LIETH MIEPEMEHHOTO https://m.edsoo0.ru/8483615
TOKa :
43 Karymka MHIyKTUBHOCTH B LIENN bubnuoreka [IOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SJIEKTPUUYECKOM TIenn bubnmnoreka [JOK
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHoCTh NEPEMEHHOT0 TOKA.
45 AMIITUTYTHOE U ACHCTB ee bubmorexa HOK
A A Yot https://m.edsoo.ru/1cac6edc
3HAYEHHUE CHJIBI TOKA M HATIPSKCHHS
46 Pe3oHaHC B aeKTpHUUYECKO 11enH bu6morexa TIOK
P t https://m.edsoo.ru/087506df
bub6mmoreka [IOK
47 P
CHICHHE Sajat https://m.edsoo.ru/al6836a4
UneansHblH TpaHCHOPMATOP.
48 IIpousso CTBl(? ne(be paqa I/Ip bubmorexa TIOK
p g > TTEPEAL - https://m.edsoo.ru/f97418ae
noTpedIeHue dNMEKTPUIECKON YSHEPTUH
DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOJICTBE DJICKTPOIHEPI UM,
49 Kp NIbTYypa I/ICHOJ‘ILSOPF,)aHI/ISIp bubmorexa TIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUU B TTOBCEIHEBHOM
JKM3HU
bu6mmoreka [IOK
50 Pemenne 3ana
HHICHHIE sa1at https://m.edsoo.ru/ee6677ed
bu6mmoreka [{OK
51 Pemienue 3ana
HICHHAC SaAaT https://m.edsoo.ru/7cab59{8
5 O06001mIeHNe U CUCTEMaTH3aAITHS bubmuorexa [JOK

3HaHMUM 110 TeMe "DIIeKTPOMarHuTHbIE

https://m.edsoo.ru/401024a9




KoJiebanus"

53 MexaHn4eckue BOJHBI. bu6mmoreka [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmmorexa [OK
https://m.edsoo.ru/d9ae1000
bub6mmoreka [IOK
55 3Byk. X
BYK- AApaKIepHCTHRI 3ByXa https://m.edsoo.ru/138b6f09
56 Nudpa3Byk u ynprpassyk. LllymoBoe bubnuoreka [IOK
3arpsI3HEHUE OKPYKAIOLLIEU Cpeibl https://m.edsoo.ru/7380038f
bubmmoreka [IOK
57 P
CHICHHE 3aAat https://m.edsoo.ru/cfd918bf
53 ONEKTPOMAarHUTHHIE BOJIHBI. bubnuoreka [IOK
N3iyyeHune 3J1eKTpPOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus NeKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 3J1eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 3MEKTPOMAarHUTHBIX bubmmorexa [OK
P P https://m.edsoo.ru/49bel e
BOJIH B TEXHUKE U OBITY
[IpuHIMIBI paguoCcBsI3u U
61 TeJeBUieHUs. Pairookaiusi. bu6mmoreka [IOK
DIIeKTPOMarHuTHOE 3arps3HEHUE https://m.edsoo.ru/9f9611{8
OKpY>Karolleu cpenbl
6 KonTponbHas padota no teme bubnuoreka [IOK
"Konebanus u BoHBI" https://m.edsoo.ru/4f7985a0
63 CgeT. 3aKOH NMPSMOIUHEHHOTO bubnmnoreka [JOK
pacrpocTpaHeHus CBETa https://m.eds00.ru/f9566406
64 Pewienne 3ana4 Ha npuMEHEHUE bubnuoreka [IOK




3aKOHa MPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBeTa

https://m.edsoo.ru/ea32d455

OTpa)KeHI/Ie cBera. [Inockoe 3€pKajo.

bu6mmoreka [{OK

65
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AOCONIOTHBIN U
OTHOCHUTEIBLHEIN IT0KA3aTeNIb
66 npenomieuus. IlonHoe BHyTpeHHEe bubmmorexa TTOK
p ’ . yp https://m.edsoo.ru/bc2e55¢d
otpaxkeHue. [IpenenbHblil yron
MOJIHOT'O BHYTPEHHETO OTPAKEHUS
Pemenue 3amau Ha MpuMeHeHNE
67 3aKOHOB OT a)KeHI/ISIi MPEIOMIIEHUS bubmmorexa TTOK
p p https://m.edso00.ru/49d830a9
CBETa
Xon nydeit B npusMme. Jlucnepeust
. bubnuorexa [JOK
68 cBera. CI0XKHBIN cOCTaB OEJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBet
bu6mmoreka [{IOK
JInnssl. POKyCHOE pacCTOSTHUE U
69 https://m.edso0.ru/6044135
ONTHYECKas CHIA JIMH3BI 9
. bu6mmoreka [IOK
[TocTpoeHue n300pakeHuit B THH3aX U
70 https://m.edsoo.ru/bb53bld
UX CUCTEMaX. YBeJIMYEHHE JINH3EI 5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, ITOIIYYAEMBIX C bubnnorexa LIOK
P ’ ya https://m.edso0o.ru/5a868f09
IIOMOIIIBIO JINH3
72 I'na3 kak ontudeckas cucreMa bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. [1penenst bubnmnoreka [JOK

MMPUMCHHUMOCTHU FGOMeTpH‘IGCKOfI

https://m.edsoo.ru/cd174al10




OIITUKHU

74 CKopocThb cBETa U METOABI €€ bubnuoreka [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
5
! Jlucniepens caera https://m.edsoo.ru/lel6cchbe
bub6mmoreka [IOK
6 n
! HTEp(epenIA CBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKU. Y CIIOBHS
77 HAOJII0ICHUS MAKCUMYMOB U bubmorexa TIOK
a y https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bu6mmoreka [JOK
8 P
7 CHICHHE 3a1aq https://m.edso0.ru/3061de2b
bu6mmoreka [{IOK
79 II
PHMEHEHHE HHTEPGepeHiIn https://m.edsoo.ru/668edbc8
bu6mmoreka [{OK
80
Jlugpais caera https://m.edsoo.ru/12ed04b5
81 JudpakumonHas pemeérka. YcioBue bubnuoreka [IOK
HaAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
82 P
CHICHIE 3a1ad https://m.edsoo.ru/d58c411a
23 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 P
CHICHHE Sajat https://m.edsoo.ru/c56¢8158
bubmmoreka [IOK
85 CBeTOBBIC SIBJICHUS B TIPUPOIE https://m.eds00.ru/0b36363
d
86 O06o0mIeHre U cucTeMaTH3aIus bubmmorexa [JOK




3gagui o reMe "Onruka"

https://m.edsoo.ru/8a14748b

KonTponbHas padota no teme

bu6mmoreka [IOK

87 https://m.edsoo.ru/82315dd
«Ornrukay
4
['panu1pl MpUMEHUMOCTH
28 KJIACCMYCCKOM MEXaHUKH. 3aKOHBI but6mmoreka [{IOK
3IIEKTPOJIUHAMUKH U TTPUHIIATI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIBbHOCTH
29 ITocTynatsl cieruanbHOU TEOPUU bubnuoreka [IOK
OTHOCHUTEJIBbHOCTH https://m.edsoo.ru/c56105¢cb
[IpocTpaHCTBEHHO-BpEMEHHOU
untepsal. IIpeodpaszosanus Jlopenma.
P peobp P bubmuorexa [JOK
VYcnoBue NpUYUHHOCTH.
90 https://m.edsoo.ru/d83742b
OTHOCUTENHHOCTHh OJTHOBPEMEHHOCTH. b
3ameJIeHHe BPEMEHH U COKpaIlEHUE a
JUTUHEI
91 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnuoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEpruen u
92 AMITYIbCOM PEIITUBUCTCKON YaCTHIIBI bubmmorexa LOK
y p 1Bt https://m.edsoo.ru/b6258ffa
DHeprus MoKos
93 PaBHOBecHOE TEILIOBOE U3ITyUEHHE bubmmorexa TTOK
yi https://m.edsoo.ru/f54035a5
bu6mmoreka [{IOK
94 3akoH cMmenieHus Buna
B https://m.edsoo.ru/1¢5{f752
95 I'unorte3a M. [1manka o KBaHTax. bu6mmoreka [IOK
DoToHEI https://m.edsoo.ru/a5ffa218
96 DHeprus v UMNyiabsc GoToHa bubnmnoreka [JOK




https://m.edsoo.ru/7fb307ec

®otosdpdext. OnpiTe A. T

bu6mmoreka [{OK

97
CroneroBa. 3akoHsl poTordpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DHIITEHHA 11
98 q)(}?Toaq)(beKTa "K aCHa}II:“ aHuma" Bubnmorexa [IOK
- P pari https://m.edsoo.ru/01ef4556
doro3ddexra
99 Hasnenue ceera. OnbiThl [1. H. bu6mmoreka [{IOK
JleGenena https://m.edsoo.ru/64b41966
bu6mmoreka [IOK
100 B i
OMTHOBBIC CBOMCTRA HACTHH https://m.edsoo.ru/f59cfcec
Bonnsl ae bpoiins. /InuHa BoaHBI 1
101 b 0171J1;1I1[/1 ar:)';Me BI i:)[6J'IaCTI/I ! bubmorexa HOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKaJIN3alUK JBUKYIIEHCS YaCTHUIIbI
102 KopryckyIsipHO-BOJIHOBOH Ayaan3M bubmmorexa LOK
PHyCRYIp o https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnuoreka [IOK
KpHucTajuIax https://m.edsoo.ru/30dbal8c
Crenuduka u3sMepeHul B MUKPOMHUDE.
104 COOI;H(()i)LHeHI/ISI Hezn e eHéHH(?CTeﬁp bubmorexa OK
. peA https://m.edso0.ru/65783dec
['eiizen6epra
bu6mmoreka [IOK
105 P
CIICHHE rpaduHeCKuX 3a1ad https://m.edsoo.ru/e70195bd
N bubmmorexa [JOK
106 P
CHICHHE PACHCTHRIX S/t https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o Temam: Eu6 10K
HOIMOTEKa
107 "O CTO", "K -
CHOBH\, ’ "OpHyCKynﬂpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJiu3M
108 OnBITHI IO UCCIIEJOBAHUIO CTPOCHHUS bubnuoreka [IOK




atoma. [Imanerapnast Mmogens aToma
Pezepdopna

https://m.edsoo.ru/312b750a

bubmmoreka [IOK
10 I1 b
? OCTYTTaTRl Hopa https://m.edsoo.ru/404dfa9a
110 Buast cniektpoB. CriekTp ypoBHE# bubnmnoreka [JOK
JHEPruu aTomMa BoJaopoJa https://m.edsoo.ru/cf74bl 1a
11 CnoHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
U3JIyYEHHUE CBETA https://m.edsoo.ru/f945d85¢
bu6mmoreka [IOK
112 JI
a3ep https://m.eds00.ru/2288a0c4
Hyxnonnas Mmozaens sapa
113 ['eitizen6epra-MBanenko. 3apsa u bubnuoreka [IOK
MacCcoBO€ YMCIO sAnpa. M30Tomsl. https://m.edsoo.ru/34adaSde
PaagnoakTuBHOCTH
3aKOH paJIMOaKTUBHOT'O pacraja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3ITy4YEHHUS BJ‘II/ISIPFI)I/}IIG bubmmorexa [OK
i ' https://m.edsoo.ru/aab98bef
PaIuOaKTUBHOCTH Ha KUBbIE
opranusmsl. [lozumerpus
DHeprusi CBSI31 HyKJIOHOB B sIJIpe.
Snepusie cunbl. Jledekt Macchl sapa.
S nepublie peakuuu. AnepHsie
115 eaI?To BIpH 00J1eMBbI ; aBJISIEMOTO bubmorexa [JOK
p PRI 1Ip yrip https://m.edsoo.ru/ff1758d0
TEPMOSIZICPHOTO CUHTE3a.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
AJIEPHOM SHEPreTUKU
116 MeTto/1bl perucTpalnuu u bubnuoreka [IOK

HCCIICOOBAaHHA DJICMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/lac08as5h




@dyHaMeHTalbHbIE B3aUMOJICHCTBUS.
BapI/IOHBI, ME30HHI U JICTITOHBI.
[IpencraBnenune o CtangapTHOM
Mozenu. KBapk-TimrooHHast MOsienb
alpOHOB

117

®usnka 3a npenenamu CTaHIapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTHUHBI MUPA

bu6mmoreka [IOK
https://m.edsoo0.ru/c026£d37

118

DTansl pa3BUTHS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

bub6mmoreka [IOK
https://m.edsoo.ru/ad73e145

119

HpI/IMeHI/IMOCTB 3aKOHOB (bHSHKPI PIRIG|
00BsICHEHHS MprUpoaAbl KOCMHUYCCKHUX
00BEKTOB. MeTtoasl ACTPOHOMUYICCKHUX

bubmmoreka [IOK
https://m.edso0.ru/39¢44028

HCCIIENOBaHIN
CoBpeMeHHbIE ONTHYECKUE
120 TEJISCKOIIBI, PaJHOTEIESCKOINIbI bubmmorexa TTOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bup 38é3mH0r0 HeOa. Co3Be3aus
121 sIpPKHE 3BE3/IbI, IIJIAHETHI, UX BI/I,[[I:IMO€ bubmmorexa TTOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBHKEHUE
Comneunas cuctema. CoJHIIE.
122 CoJHe4Hast aKTUBHOCTb. MICTOUYHHK bubmmorexa TTOK
o https://m.edsoo.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]
3BE3/IBI, NX OCHOBHEIE bu6mmoreka [IOK
123 XapakTepUCTUKH. [lnarpamMma https://m.edsoo0.ru/4216994
"CHIeKTpaJIbHBIN KJIaCC — CBETUMOCTD" 4
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmmoreka [IOK




https://m.edsoo.ru/b3cb766¢

BuyTpennee cTtpoeHue 3BE3 1.
CoBpeMeHHbIE TIPEACTABIICHUS O

bu6mmoreka [IOK

125
MPOUCXOKICHUH U dBOTonnK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Muneunsiii [IyTe — Hama ['anakTuka.
126 Tune! ramakTuk. YEpHbIe NLIPHI B bubnnorexa LIOK
- 1P P https://m.edsoo.ru/7cd10a0a
s/Ipax rajJjakTUK
Bcenennas. Paciminpenue Beenennoi. Bu6 110K
HOJIHOTEKA
127 3akon Xa66mna. Teopust bBonsmoro
p https://m.edsoo.ru/3dbdf0d2
B3phIBa. PEIMKTOBOE M3ITyUeHHE
128 MacmtaOHas cTpykTypa BeeneHHoit. bubnuoreka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633
bub6mmoreka [IOK
129 Hepeménnbie mpo0aeMbl aCTPOHOMUN
p p p https://m.edsoo.ru/d37d9ffe
Pu3NUeCKUN IPAKTUKYM I10 TEME
"HccnegoBaHre MAarHUTHOTO TTOJIST
MMOCTOSIHHBIX MarHUTOB" HIIH
130 "HccienoBaHue CBOWCTB bu6mmoreka [IOK
dbeppoMarueTukoB" UIu https://m.edsoo.ru/67361aef
"HccnenoBanue aeicTBUSA
MOCTOSIHHOTO MarHUTa Ha PamMKy C
TOKOM"
Pu3NYeCKUi IPAKTUKYM I10 TEME
"N3mepenue cuibsl Ammepa" wim
" bubnuoreka [JOK
131 N3ydeHue 3aBUCUMOCTH CUJIbI

AmMriepa OT cuiIbl TOKa" UIIU
"Onpenenenre MarHUTHOW MHIYKLIUA

https://m.edsoo.ru/fcae91e9




Ha OCHOBE U3MEPEHHUs cuibl Amnepa”

Pu3NUeCKUN IPAKTUKYM I10 TEME
"HccnengoBaHue IBIEHUS

132 3JEKTPOMarHUTHOM MHIYKIUHU'" WIH https://m.edsoo.ru/c36658da
"OnpeneneHre HHIYKIMU BUXPEBOTO
MarHuTHOTO MO
Pu3NUeCKUN IPAKTUKYM I10 TEME
133 "HccnengoBaHue IBIEHUS bu6mmoreka [{OK
camouHaykiuu" wim "COopka Moaenn https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHUTHOTO reHeparopa”
Pu3NUeCKUN IPAKTUKYM I10 TEME
" bubmuorexa [JOK
W3mepenue neproaa cBOOOIHBIX
134 . https://m.edsoo.ru/5d159d3
KOJIEOAaHUI HUTSHOTO U MPY>KUHHOTO 5
MasiTHUKOB" -
Du3NUeCKUN IPAKTUKYM I10 TEME
135 "IIpeoOpa3oBaHue SHEPTHH B bubmmoreka LIOK
beoop 1?' https://m.edsoo.ru/a28026bd
IPY>KMHHOM MasiTHUKE
Pu3NUECKUN IPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOIO TOKa
yepes MOCIIeJ0BaTEIbHO COEIUHEHHBIE
136 KOHJEHCATOp, KaTYIIKY U pe3ucTop" bubmmorexa LOK
| P, KaTyIKy 1 p P https://m.eds00.ru/89dc2d90
win "Hccnenoanue paboTsl
MCTOYHUKOB CBETA B LIETIH
NEePEMEHHOro ToKa"
Du3NUeCKUN IPAKTUKYM I10 TEME
137 "N3y4yeHne napameTpoB 3ByKOBOU bubmiorexa LIOK
i | P P y https://m.edsoo.ru/b100661a
BOJIHBI
138 Du3NUeCKU IPAKTUKYM I10 TEME bubnuoreka [IOK




"N3mepeHue mokazaTens mpeaoMIeHuUs
crexna" wim "[lonyyenue
N300paKeHHsI B CHCTEME M3 TIOCKOTO
3epKajia v JUH3bI"

https://m.edsoo.ru/42569eal

139

Pu3NUeCKUN IPAKTUKYM I10 TEME
"HccmenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEI[ECTBA
(Ha mpuMepe KUJKUX JINH3)" UIn
"N3mepeHue pOKyCHOTO pacCTOSIHUS
pacceuBaronux JuH3"

bu6mmoreka [IOK
https://m.edso00.ru/b8791b3f

140

®u3NYeCKU IPAKTUKYM I10 TEME
"HaGmtonenue nudpakmmm,
uHTep(hEepEeHIINH U MOJIIpU3aLUN
ceera"

bub6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

®u3NYeCKU IPAKTUKYM I10 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
PENSITUBUCTCKUX YacTull (110
dororpadusM TpeKkoB 3apsKEHHBIX
YaCTUI] B MArHUTHOM 10Jie)"

bu6mmoreka [IOK
https://m.eds00.ru/63756¢47

142

Pu3NYeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM I1nanka Ha
OoCHOBe uccienoBanus Gororpdexra"
nin "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOHUOA OT
HanpspkeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916182

143

Pu3NUeCKUN IPAKTUKYM I10 TEME
"HccnenoBaHue criekTpa
pa3peKEHHOr0 aTOMapHOIo BOJOPOAa
U U3MepeHue noctossHuou Pundepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8




144

Pu3NUeCKUi IPAKTUKYM I10 TEME
"UccnenoBanue paiiOakKTHBHOTO
¢doHa ¢ ucroab30BaHUEM J103UMeETpa”

wiu "M3yuenune nornomienus 6era-
YaCTHUI[ ATFOMUHAEM"

bubmmoreka [IOK
https://m.edsoo.ru/c3dabe6be

145

Pu3NUeCKUi IPAKTUKYM I10 TEME
"HaOmroaenust 38€31HOT0 HEOa
HEBOOPYKEHHBIM I'TIa30M C
MCTIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUH 11 ONIPEACIICHUS
ITOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro noiaymapus u
sapkue 3B€31b1" U "Habmonenus B

TCICCKOII .HYHLI, IJIaHCT, TYMaHHOCTeﬁ

U 3BE3THBIX CKOILUICHUN"

bu6mmoreka [{OK
https://m.edsoo.ru/1072021¢e

146

O000111eHHE U CUCTEMATU3ALIMS

3HaHui. Posib GU3MKN M aCTPOHOMUHM B

HSKOHOMHUYECKOM, TEXHOJIOTHUECKOH,
COLIMAJILHOW U 3THUYECKOH cepax
JIeATEIbHOCTH YeJIOBeKa

bu6mmoreka [{OK
https://m.edsoo.ru/ad6ddeed

147

O06o011eHNe U cucTeMaTU3aIus
3HaHui. Posib u MecTo pusuku u
aCTPOHOMHH B COBPEMEHHOW HAay4YHOU
KapTHUHE MUpa

bu6mmoreka [IOK
https://m.edsoo0.ru/18f19{7¢

148

O0o001EeHne U cucTeMaTu3anus
3HaHui. Poinb usnueckoil reopun B
(opMUPOBAHUHU NIPEJICTABICHUN O
(bu3nyecKoil KapTuHE MUPA, MECTO

bu6mmoreka [IOK
https://m.edsoo.ru/e7d40014




(bu3nveckoil KapTHUHBI MUpa B 00IIEM
PSILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O IPUPOIC

149 O060011eHre U crucTeMaTH3alus bubnmoreka [JOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001mIeHNe U CUCTEMaTH3aITHS bubmuorexa [JOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001mIeHNe U CUCTEMaTH3aAITHS bubmmorexa [JOK
3HaHu# 1o Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CHCTEMATU3ALNS - LOK
o HOIHOTEKA
152 3gaHui 110 teme "CraTrka TBEPIOro
P
" https://m.edsoo.ru/3cca482e
TeIa
O00011eHNEe U CUCTEMATU3ALIS - LOK
" HOIHOTEKA
153 3HaHUM 110 TeMe "3aKOHbI COXPaHEHMUSI
" https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000I1IIeHNE U CUCTEMATU3ALIHS
154 3HaHUH 110 TeMe "OCHOBEI Bubmrorexa IIOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKON TeOpHUH
O000I11IeHNE U CUCTEMATU3AIUS
155 3HaHUU 110 TeMe "TepMoauHaMUKa. bubmmorexa [OK
" https://m.edsoo.ru/c63f7¢c10
TemnmoBble MaIIMHEL
O000I11IeHNE U CUCTEMATU3AIUS EutG oK
o noInoTEKA
3HaHMUN 110 TeMe "ArperaTHble oreka I
156 https://m.edsoo.ru/1d36b5b
cocTosiHuA BemecTBa. Pa3oBrle "
nepexonl" 1
O000I1IIeHNE U CUCTEMATU3ALIIHS
N " bu6mmoreka [IOK
157 3HaHUU 1O TeMe "DIEeKTpUYecKoe

moJie"

https://m.edsoo.ru/3bf0def9




O000111eHHE U CUCTEMATU3ALIMS

bub6mmoreka [IOK

158 3HaHui o teme "TlocTosTHHBIH
. " https://m.edso00.ru/71453¢eeb
AIIEKTPUUECKUN TOK
O06o01eHre U cucTeMaTH3aIus
N " bu6mmoreka [{IOK
159 3HaHUM 110 TeMe "TOKHU B pa3IuyHbIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O060011eHre U crucTeMaTUu3alus bubnmoreka [JOK
3HaHUM no Teme "MarnuTtHoe nosje" https://m.edsoo.ru/3b4c06ae
PesepBubril ypok. O6001IeHnE 1
P P . bubmuorexa [JOK
161 CUCTEMATH3aIUs 3HAHUHN 110 TEME
" " https://m.edsoo.ru/053e2248
DNeKTPOMarHUTHAS WHIYKIIHSI
PesepBubril ypok. O6001IeHnE 1
P P . bu6mmoreka [{OK
162 CHCTEeMaTH3allMs 3HaHUH 10 TeMe
" " https://m.edsoo.ru/d6310bfd
MexaHndeckue KojieOaHus
PesepBubril ypok. O6001IeHHE T
P P . bubmuorexa [JOK
163 CHUCTeMaTH3aIlnsl 3HaHUH 110 TEMe
" " https://m.edsoo.ru/5¢2bb83d
DNeKTpOMarHUTHBIC KOJIeOaHus
Peseprubiit ypok. O6001IEHNE U
164 cHCTeMaTH3aIlnsl 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHu4YecKue 1 3JeKTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBubril ypok. O6001IeHnE 1
P P . bubmuorexa [JOK
165 CHUCTeMaTH3aIlnsl 3HaHUH 110 TeMe
" " https://m.edsoo.ru/52ad1603
OnTuka
PesepBHbIil ypok. O600mIIEHNE 1
P P . bubmuorexa [JOK
166 CHUCTeMaTH3aIlnsl 3HaHUH 110 TEMe
"Octossl CTO" https://m.edsoo.ru/5beclc65
167 Peseprubriit ypok. O6001IEHNE U bubnuotexa [JOK




cucTeMaTH3alus 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOM ayasin3m"

https://m.edsoo.ru/f7¢59d38

PesepBHelit ypok. O60011I€HNE U
168 CHUCTeMaTH3alus 3HaHU 110 TEME
"dusuka aroma"

bu6mmoreka [{IOK
https://m.edsoo.ru/1£511654

Peseprubriit ypok. O6001IEHNE U

169 CHCTEMAaTH3aLMs 3HAHUH 10 TEME 1 bu6mmoreka [{OK
"®u3nKa aTOMHOTO s/1pa U https://m.eds00.ru/905¢5¢e0
3JIEMEHTAPHBIX YaCTHIL"

PesepBurlii ypok. O0001I€HNE 1

170 CI/ICTEM&TI/ISZP us 3HaHHI§l 10 TEME 1 bubmmorexa LHOK

" H " https://m.edsoo.ru/2bftb94c
DneMeHTHI acTPpOPHU3UKU
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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