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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMmMa 10 @Qu3uke Ha YpOBHE CpegHEro oO0mero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpeOOBaHUU K pE3yJibTaTaM OCBOCHMS
OCHOBHOW 00pa3oBarenbHON mporpammsbl, npeacraBieHHbix B @I'OC COO, a
Takke ¢ yuérom denepaibHON padodeil mporpaMMbl BocnuTaHusi U KoHnenuu
npenoAaBaHus yueoHoro npeamera «DOusuka» B 00pa3oBaTENbHBIX OPraHU3AIMIX
Poccuiickoii @enepanuy, peain3youX OCHOBHbIE 00pa30BaTeIbHbIC IPOIPAMMBI.

[Tporpamma 1o ¢u3uke onpeaenser 00s13aTeNIbHOE IPEIMETHOE COAEpKAHUE,
YCTaHaBIMBAET PEKOMEHIyEMYIO MOCIE0BATeIbHOCTh U3YyUEHHUSI TEM M Pa3JieioB
y4eOHOro mpeaMeTa ¢ Yy4ETOM MEXKIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKKA y4eOHOrO Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4YaroUIuXCH.
[TporpamMma 1o ¢u3uke Aa€T MPEACTABICHUE O LENIAX, COACPXKaHUM, OOIIeH
cTpareruu OOy4yeHHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CPENCTBAMU
yuebHoro npeaMera «Pusnka» Ha yriIyoJIEHHOM YpOBHE.

Nzydenne xypca (Qu3MKH YriIyOJIEHHOTO YPOBHS IO3BOJISIET pEalU30BaTh
3aJ1a4 Npo¢eCCUOHATBHON OPUEHTALlMU, HANPABICHO HA CO3/laHUE YCIOBUM AJis
IPOSIBJICHUS] CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEN KayKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI il MTPOAODKEHHS 00pa3oBaHUS B
opraHm3ainusx MnpodecCHOHAIBLHOTO0 OOpa3oBaHMsl MO Pa3IMYHBIM  (HU3HUKO-
TEXHUYECKUM U MH)KEHEPHBIM CIELIMATIbHOCTSM.

B nmporpamme mno ¢usMke omnpeaenstorcs IUIAHUPYEMbIE PE3YJIbTaThl
OCBOCHMS Kypca (PM3MKH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus: INYHOCTHBIC,
MeTamnpeaMeTHbIe, TMpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOW Ui pa3pabOTKu TpeOOBaHWMN K JTUYHOCTHBIM,
METaNpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpamMmy 1o (u3MKE Ha YPOBHE CpelHero obmero oOpa3oBaHUs Ha
yrayO0IEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/I.

[Tporpamma o (pu3MKe BKIIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha YTIIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI IO FOJaM O0yUYEHUS;

coJiepkaHue yuyeOHoro npeamera «@u3uka» 1mno rogam o0ydeHus..

[Iporpamma mo ¢u3MKe HMeEeT MPUMEPHBIM XapakTep U MOXET OBITh
UCTOJIb30BaHa YUYUTENSIMU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX PAOOYNX MPOrpaMM.

[TporpaMMma mo gu3nke HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENECH U
IPEIOCTABISAET BO3MOXKHOCTU Il pealM3ald  Pa3iNYHbIX METOJUYECKHUX
NOJIXOJOB K HpenojaBaHUI0 (U3UKK Ha YIIIyOJEHHOM YpOBHE IpPHU YCIOBUHU
COXpaHeHHUs 003aTeNFHON YaCTH COACPKAHUS Kypca.

duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyIas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUU 00 okpykatouieM mupe. LIkonpHbIN Kype GU3NKH — cCcTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWM, HW3YYaeMBIX XHUMHEH, OHOJIOTHEH,
dbuzmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
IpUMEHEHNE (U3NYECKUX 3HAHUM ONpEeNeNnuo Xapakrep M OypHOE pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe IHEPreTHKH, TPAHCTIOPTA, OCBOCHUS KOCMOCA,
MOJTyYEHUs HOBBIX MaTepUalOB C 3aJaHHBIMH cBoWcTBaMu. M3ydenue Qusmku
BHOCHT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE ECTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaromerocsi, B pOpMUpOBaHUE YMEHUN MPUMEHATh HAYUHBIA METOJ] MIO3HAHUS
IIPU BBIIOJTHEHUY UMH YY€OHBIX HCCIIEA0BaHUN.

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

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEM KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX pa3/ieioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl Marepuan Kypca (U3HKU
o0beMHEH BOKPYr (¢u3nueckux Teopui. BenmymuM B Kypce sABisercs
(opMuUpOBaHKE MPEJICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEILECTBE U
oJIE.

Hoea cymanumapusayuu. EE peanmu3anys INPeanosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzuku ¢ pa3BuTHEM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJOTMUYECKUMHU MTPOOIEMAMH.

Hoen npuxnaonoin nanpagnennocmu. Kypc pusuku yriay0inEHHOro ypoBHsS
IPEANnoiIaraeT 3HakOMCTBO € IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MOCPEACTBOM BBEIAECHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSMIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKXe OOCYKIEHUS
Ipo0JieM pallMOHAIIBHOTO MPUPOJOTIOIb30BaHMSI U HKOJIOTMYECKO 0€30I1aCHOCTH.

OcBoeHHe coaepKaHus MPOrpaMMbl 1O (PU3UKE AOHKHO OBITh IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. s ¢u3uku peamusanust 3THX
NPUHIMIIOB 0a3UPyeTCsl HAa UCHOJIb30BAHUH CAMOCTOATEIBHOIO 3KCIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro (axkropa ydeOHoro mnpouecca. s yriayOiaéHHOro
YPOBHS — D3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHMYECKOrO0 JSKCIEPHMEHTA,
BKJIFOYAIOLIETO (DpOHTAJIbHBIE YYEHUYECKHE OIbITHl IPU H3YYEHHUH HOBOIO
MaTepuaa, JabopaTopHbie pabOThl U PabOThI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI



IBa crmocoba peanu3anuyd (QU3MYECKOro TpakTHKymMa. B mepBoM ciydae
NPaKTHKYyM MpoBoauTcs nubo B koHue 10 u 11 kimaccoB, nmubo mocie mepBoro u
BTOPOTO TMOJNYTOAMM B KaXJIOM U3 3THUX KIaccoB. BrTopoil cmocod — 3To
UHTETpalysl paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX padoT, KOTOpHIC
NIPOBOJSTCS B Mpollecce M3ydeHus paszaena (temsl). [Ipu 3ToM mon paGoramu
MPAaKTHKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE MCCIET0BAaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BUJAa 0€3 MOMIAaroBO HHCTPYKIUU.

B nporpamme 1o (¢u3MKe cuUCTEeMa YYEHHYECKOTO HSKCIEPHUMEHTa,
7a00paTOpHBIX paboOT W MpaKTUKyMa MpelICTaBiIeHa €IWHBIM TepeuHeM. Bridop
TEMATUKU JJIA 3TUX BUJOB YUYCHHYECKUX MPAKTUUCCKUX PabOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTeIbHOIO MpOoIecca UCXOAS U3 OCOOCHHOCTEH OYPOYHOTO
IUTAHUPOBAaHMSI W OCHamleHusi kabunera ¢usuku. [Ipum sToM oOecmeunBaercs
OBJIaJiIcHUE OOYYalOUIMMHCS YMEHUSMU TMPOBOJUTH MPSAMBIE M KOCBEHHBIC
U3MEPECHMsI, WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIT0KEHHBIX THITOTE3.

Bonpiioe BHUMaHuE yenseTcsl peleHUI0 PacuETHRIX U KaYECTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacuETHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 33/a4U C SIBHO 3aJJaHHOU
Y HESBHO 33JJaHHOW (PU3NIECKONM MOJIENBIO, TIO3BOJISIONTNE IPUMEHSATh H3yUYeHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK U HHTETPUPYS
NpPUMEHEHWE 3HAaHWW W3 pPa3HBIX pasznenoB. JIig KadecTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBSACHEHHUE/Tpe/CcKa3aHhue MPOTEKaHUs
¢bu3nyecKuX SBICHUI M MPOIIECCOB B OKpPYXKAIOIIEH XKU3HU, TpeOyromire BrIOopa
GU3NYECKON MOACTHN /IJIsl CUTYaIlUU MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOCCIEUYCHHIO y4eOHOTO Tpolecca Kypc (Du3uku yriryOJIE€HHOTO
YPOBHSI Ha YPOBHE CpeaHEro o01ero 00pa3oBaHusl JOJKEH U3y4aThCs B YCIOBHUSIX
npeaMeTHoro kabumHera. B kaObuHeTre (U3UKM JIODKHO OBITH HEOOXOJIUMOE
nabopaTtopHOoe O0OpYyIOBAaHUE Jisi BBHITIOJHEHHS YKa3aHHBIX B TIporpamme IIo
¢u3rMKe yYEHHYECKHX OMBITOB, Ja0OpaTOPHBIX pabOT M paboT MpakTUKyMa, a
TaKKe JIEMOHCTPALlMOHHOE 000pyI0BaHUE.

JleMoHCTpanioHHOE  000pyZoBaHMEe (OpPMHUpPYETCSI B COOTBETCTBHH C
NPUHIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECIeYMBaeT IMOCTAHOBKY
NIEPEUUCIICHHBIX B TIporpaMMe Mo (M3HWKE KIFOUYEBBIX JEMOHCTpAIUi IS
UCCIICIOBAHMUSI ~ M3yYaeMbIX SIBIGHMA M  TPOIECCOB, OMIHUPUYECKHX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHU.

JlabopatopHoe oOOpymOBaHWE ISl YYEHHYECKHX MPAKTUYECKUX padoT
dbopMupyeTCcs B BHJIEC TEMaTHYECKHUX KOMILUIEKTOB M OOecledrBacTCsl B pacuére
OJIHOTO KOMIUJICKTa Ha JABYX OOydYarommxcs. TeMaTH4YeCKHe KOMILJICKTHI
7a060paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM



WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOpATOPHUH.

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

dbopMHpoBaHUE HWHTEpeca M CTpEeMJICHUS OOydYaroumxcsi K HaydHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOje MO3HaHHs U (hopMHUpoBaHHE
HCCIIEIOBATENILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBJICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa HU3yudeHHs] OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupOBaHUE YMEHUI OOBSICHATD SIBJICHUS C UCTIOIB30BaHUEM (DU3UICCKUX
3HAHWWA U HAYYHBIX JOKA3aTEIhCTB;

dbopMHpOBaHUE TPEACTABICHUA O pONMM (PU3UKU [JI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NpeICTaBICHU O BO3MOXHBIX  cdepax  Oymyuien
po(ecCHOHANBLHON  ACATENBPHOCTH, CBS3aHHBIX C (U3MKOW, TIOATOTOBKA K
nanbHeneMy oOy4eHHI0 B ’TOM HaIPaBIICHUH.

JlocTikeHne 3TUX 1elield obecreunBaeTcsl pelieHueM CISAYIOIMUX 3a/lad B
npoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0IIero o0pa30BaHMUs:

NpUOOpPETEHUE CUCTEMBbI 3HAHUN 00 00IMUX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHUsSX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHHUM MIPUMEHATh TEOPETUUECKUE 3HAHUSA 1J11 OOBSICHEHUS
bu3nYecKux SIBICHUN B MPUPOJE U JUISI NPUHITHS MPAKTUYECKUX DPEIICHU B
MMOBCEHEBHOM JKH3HHU;

OCBOGHHE CIOCOOOB pEIICHUS PA3IUYHBIX 3a7ad C SIBHO 3aJlaHHOM
dbu3nyeckoil MOJENbI0, 3a/1ay, MOAPAa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHue
dbu3nueckoil MOJeNH, aJeKBaTHOM YCJIOBUSIM 3a/layd, B TOM YHCIE 3aja4y
WH)XCHEPHOTO XapaKTepa;

noHUMaHue (U3NMYECKUX OCHOB U TIPHUHIIMIOB JEHUCTBHSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUYECKUX MPOIIECCOB, MX BIMSIHUS Ha OKPYKAIOUIYIO CPEY;

OBJIQJICHUE METOJIaMU CAMOCTOSITEJILHOTO TUJIAHUPOBAHMS U MPOBEACHUS
bu3MYecKuX HSKCIEPUMEHTOB, aHalIM3a W HMHTEpIpeTaluu UH(opMaiuu,
OTpeieNICHUs TOCTOBEPHOCTHU MOMyUYEHHOTO Pe3yJIbTaTa;

CO3/IaHHE YCJOBHM IJI Pa3BUTHS YMEHHH MPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOU JIEATEITHLHOCTH;

pa3BUTHE UHTEpeca K chepaM npodheccuoHaTbHON ASSTENbHOCTH, CBI3AHHOU
¢ (bU3UKOI.



B cootBerctBun ¢ tpedoBanusmu PI'OC COO yriayOn€HHBIM YpOBEHb
u3ydeHus: ydeOHoro mnpenmera «®Dus3mka» Ha YpPOBHE CpeaHEro OOIIero
oOpa3oBaHusl BBIOMpaeTCs OOYYAIOIIMMUCA, IUIAHUPYIOIIMMHU TPOJODKEHUE
00pa3oBaHMsl 1O CHENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIISL.

Ha usyuenue puzuxu (yrinyOna€HHBIA YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanms orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B HENEII0),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE TMepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JaeT BBIOOP
poBeICHUs J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHMXCH.



COJEPXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. Hayunblii MeTO/ NO3HAHUS TPUPOABI.

®dusuka — pyHIaMeHTanbHas Hayka o pupoje. HayuHslii MeTo/ MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBICHUH.

DKCHEepUMEHT U TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnss (U3NYECKUX BEIMYMH (QHAJOTOBBIE W ITU(POBBIC
U3MEpUTETbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CCTEMBI).

[lorpemHoct  u3MepeHuit  (GuU3MYEeCKUX  BeNIUYMH  (aOconroTHas U
OTHOCHUTEIIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUI U MPOLECCOB (MaTepualibHas TOYKa,
abCOJIOTHO TBEPAOE TENo, HACAbHAsl KUAKOCTb, HACAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. @u3nyeckuil 3aK0oH, TPaAHUIIBI €ro NpuMeHuMocTu. Pusnyeckas
TEOPHUSL.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B MPAKTUYECKON IEATEIbHOCTH JIFOICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

W3mepeHne cuiibl TOKA M HANPSKEHUS B LEMU IOCTOSHHOTO TOKAa MpPH
MOMOIIY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoi nmadoparopueit mo ¢usuke. [Ipumepsl n3mepeHus
(bu3nYeCKUX BETUYHMH MTPH MOMOIIN KOMIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABmkeHHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXAHUKH.

Pannyc-BekTop MaTepuaibHOM TOYKH, €ro MPOEKIMU HAa OCU CHCTEMBI
koopauHat. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMBl KOOPJIHHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U IyTH MaTE€PUaIbHON TOUYKU OT BPEMEHU U UX
rpadukm.

CBoOomHOe mameHue. YckopeHue cBOOOAHOTO majcHus. JIBmkeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEepUAIbHON TOUKH OT BPEMEHU U UX IPaPUKH.



KpuBonuneitnoe  aBuxkeHue. JIBukeHWe  MarepuaibHOM  TOYKM  TIO
OKPY)KHOCTH. YTJOBas W JIMHEWHas CKOpocTh. llepmon m wactora oOpaiieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KACcaTENbHOE (TAHTCHLHUAIBLHOE) U IMOJHOE
YCKOpEHHE MaTepUaaIbHON TOUKH.

TexHuueckue yCTpPOMCTBA U TEXHOJIOIMYECKHE TMPOIECCHl: CHUIOMETP,
JMBIDKEHUWE CHApsAOB, IICMHBIE, IMecTepéHYaThie W pPEMEHHBIC IEepeadH,
CKOPOCTHBIE JTU(THI.

emoncmpayuu.

Mopnenb cucteMbl OTCUYETa, WIUTIOCTpAIUS KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUSA.

CriocoObI CCIIeTOBAaHUS TBIKECHU.

Nnnroctpanus npeiebHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

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

HaGmionenue aBukeHUs Tena, OPOIIEHHOrO IMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

HamnpaBnenue ckopocTu pu ABMKCHHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii sxkcnepumenm, nadbopamopmusie padomul, RPAKMUKYM.

W3yyenne HEpaBHOMEPHOTO JBWXKCHHS C IEIbI0 OMPEISICHNS MTHOBEHHON
CKOPOCTH.

H3mepenne yckopeHHs MpU MPSIMOIUHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IYyTH OT BPEMEHH TP PABHOYCKOPEHHOM
JIBUYKEHUHU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  TafeHUs  (PEKOMEHJIOBAHO
WCIOJIb30BaHUE IU(POBOI TaOOpaTOpHn).

W3yyenne nBWKEHHS Tela, OpOIIEHHOrOo Topu3oHTainbHO. IIpoBepka
TUTIOTE3BI O TIPAMOM MPOMOPIMOHAIBHONW 3aBUCHMOCTA MEXKIY MalbHOCTBIO
NoJIETa U HAYaJIbHOW CKOPOCTHIO TeJIa.

W3yyeHue NBMKEHUS Tella MO OKPYKHOCTH C MOCTOSHHOW MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TMepHoJia oOpalleHus KOHUYECKOr0 MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3akoH HproToHa. HMHepumanbHble cuUCTEMBl OTCUETA. [IpuHIMAT
oTHocutenbHOCTH ['anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpEaeCHNUE,
IPUMEDBI).

Macca tena. Cwia. [IpuHIuUI Cyneprio3uiuy CUil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUANIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOM MAaCCBI.

Cuna tsxecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJ€HUS OT BBICOTHI
HaJ IIOBEPXHOCTBIO IUIAHETBI W OT reorpaguueckod IHpOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckas CKOpOCTb.

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

Cuna tpenms. Cyxoe Tpenue. Cuia TpeHUs CKOJBXEHUS W CUJAa TPEHHUS
nokos. Koa¢p¢uuuent tpenus. Cuna CONpOTHBIECHHS IpPU [BWKEHUU Tela B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTENBHOTO JBUKECHHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuina Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOIIMITHUKHY,
JBHYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpayuu.

Habnronenue 1BHKEHUS TeNl B MHEPLUUAIbHBIX U HEMHEPUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  paBHOJCHCTBYIOLIEH  MPUIIOKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIA HA €r0 YCKOPEHHE B MHEPLUAJIBHOM CUCTEME OTCUETA.

PaBeHCTBO cwiI, BOBHHUKAIOIUX B PE3YyJIbTaTe B3aUMOJICUCTBUS TEIL.

N3mMepenune Macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U AJCHUN.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IIOKOS, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

W3mepenne paBHOACUCTBYIONICH CHII MIPH JBIKEHUU OpycKa MO HAKIOHHOU
IJIOCKOCTH.

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



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
pe3uHOBOM 00pa3siie, OT UX AepopMaIum.

W3yuyeHue NBUKEHUS CUCTEMBI T€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYUHE YIIIOBOro Koddduimenrta
3aBUCUMOCTH Fp(N).

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

W3ydeHne IBUKEHUS IPy3a Ha BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe M BpallaTelbHOE JBHKEHHUE
TBEpAOro Tena. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpaimleHusd. llinedo cuibl
CrnoxxeHue cuJil, NPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBust paBHOBeCHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTENBHBIN KpaH, pel€TyaThie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOrO TEJA, HWMEIOIIETO OCh
BpAaILCHHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PaCUYET CHII YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOTO TENIA, UMEIOLIETO TUIOIIAb OITOPBI.

Tema 4. 3axonvt coxpaneHusn 6 MexaHuxe.

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

WMItynbC CHITBI 1 ©I3MEHEHNE UMITYJIbCa Tela.

3aKOH COXpAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT umIylbca MaTepUaibHOW TOYKH. lIpencraBieHne O COXpaHEHHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cunmpl Ha ManoM M Ha KOHEYHOM mnepemelneHuu. ['paduueckoe
IpeCTaBICHUE PAOOTHI CHIIBI.

MoOIITHOCTD CUIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MAaTEPUAIIbHON TOUKH.



[loTeHIManbHBIE W HENOTCHIMAIbHbIE CWIbL. [loTeHIManbHas >Heprus.
[TorenumanbHast sHEPrUst ynpyro aegopmMupoBaHHON mpyxuHbL. [loTeHIManbHas
DHEPIUs Tela B OJHOPOJHOM TI'paBUTALMOHHOM Imone. [loreHnumanpHas sHeprus
TE€Jla B IPaBUTALlMOHHOM I10JI€ OJJHOPOJIHOTO IIapa (BHYTpU U BHE mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
DHEPrUr CUCTEMBI TEJl. 3AKOH COXPAaHEHHsI MEXaHHMYECKOW YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHre bepHyInu I MACAIBHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPIUH.

TexHu4yeckue yCTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEp, MNPY>KUHHBIM MHUCTOJET, TUPOCKOM, (UrypHoe KaTaHuUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktnBHOE nBMXEHHUE.

N3mepenne MOIITHOCTY CHUJIBI.

M3MeHeHne 3Hepruy Tena MPU COBEPILIEHUHU pabOThI.

B3auMmHbIe INpeBpalicHUs] KUHETUYECKOM M TOTCHIMAIBHOM JHEPruil Ipu
JENUCTBUN Ha TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH TTPU CBOOOTHOM TIaICHHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

M3mepeHnne nMirysbca Tejia o TOpMO3HOMY ITyTH.

W3mepenune cuibl TATH, CKOPOCTU MOJEIU 3JIEKTPOMOOMIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE NU3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBL.

HccnenoBanye COXpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOIECHCTBHM.

M3MepeHne KNHETHYECKOM SJHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS OTCHIMAIIBHON 3HEPTUU NPYKUHBI ¢ PaOOTOIN CHIIbI
TPEHUS.

Omnpenenenue paOOTHl CHJIBI TPEHHUS MPH JBIKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyJasipuasi Gu3nka u TEPMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopuu.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIsIpHO-KMHeTndeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jlud¢ysus. bpoyHoBckoe nBHKEHHE. XapakTep
JBIDKEHUS W B3aMMOJEHCTBMS 4YacTHUI] BelecTBa. MoOJENH CTpOeHus Trasos,
KHUAKOCTEH U TBEPIABIX Tel U OOBSICHEHHE CBOMICTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pasMepsl Mojekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABorajapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uamepenus. [llkana
temmneparyp Llenbcus.

Mopenb UI€abHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHUIIBI
ra3a JBMKYTCSI XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHneneeBa—Knaneiipona. AOcomtoTHas
temneparypa (mkana temneparyp KenbBuna). 3akoH JlanpToHa. M3ompoiiecchl B
UJealbHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy [JaBJIE€HUEM UM  CPEIHEd KUHETHYECKOM  3SHeprueu
NOCTYIATEIbHOIO TEIUIOBOTO JBH)KEHHUS MOJIEKYJ HJICAIBHOIO rasa (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KMHETHYECKON TEOPUH HICATIBHOIO Ta3a).

CBs13b a0COJIIOTHOM TEMIIepaTyphbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEPrUeH MOCTYyNaTEIbHOIO TEMIOBOIO IBUKEHUA €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoIy4eHuEe HAaHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu IBUXKEHUS YaCTHI] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuceio pealbHOT0 OPOYHOBCKOTO JIBUYKEHUSI.

Juddy3us :KuIKOCTEH.

Mogaens onbita lTepHa.

[IpuTsykeHrE MOJIEKYL.

Mopenu KprucTajuIM4eCKUX PEMIETOK.

Habnronenue u rcciiefoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre TMpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS MPH
TEIII000OMEHE MEXKTY TOPSYE U XOJIOIHOU BOJOM.

W3yyeHue H30TEpMUYECKOro mpouecca (PEKOMEHJOBAHO HCIOJIb30BAHUE
1 poBoit TabopaTopun).

N3yueHne n30XO0pHOro Mpouecca.

N3yuyenue n3ob6apHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbol.

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



HyneBoe Hauvano tepmoamHamuku. (CaMoONnpou3BOJIbHASA — pesiakcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mogenp uaeaIbHOTO Ta3a B TEPMOJMHAMHUKE — CHUCTEMa YPaBHEHH:
ypaBHeHHEe MenaeneeBa—KiianelipoHa U BBIpOXKEHUE [JIi BHYTPEHHEW SHEPTUM.
VY Ci10BUSA IPUMEHUMOCTH 3TOM MOJICNIM: HU3KAsl KOHUEHTpAIMs YacTHIl, BHICOKHE
TeMIeparypol. BolpaxkeHue i1 BHyTPEHHEN SHEPrUUA OJTHOATOMHOTO HJICATBbHOIO
rasa.

KBazucratnueckue U HECTaTHUYECKUE TTPOLECCHI.

DneMeHTapHas pabora B TepMoauHamMuKe. Berancienue paboTsl 1o rpaduxky
npoiecca Ha pV-auarpaMmme.

Temnonepegaya  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKOW  CcHUCTeMBl 0e3  coBepumieHuss paboTel.  KonBekius,
TEIUIONPOBOHOCTD, U3JTyUYCHHE.

KomnuectBo TtemnoThl. TemmoéMkocTh Tena. YAenbHasT W MOJISIpHad
TEIUIOEMKOCTH BELIECTBA. YpaBHeHUE Maiiepa. YenbHas TEIUIOTa CrOpaHusd
ToruBa. Pacu€r KommuecTBa TEIUIOTHI mpu Temonepenade. [lonarue 006
aanabaTHOM Ipoliecce.

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

Bropoil 3akOH TEpMOJAMHAMHUKH JUIsI PAaBHOBECHBIX IIPOLIECCOB: 4Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOAUHAMUYECKON CHCTEMBI IPOXOJIUT
eAMHCTBEHHAs aguadara. AGCONMIOTHAS TeMIlepaTypa.

BTopoil 3akoH TEpMOAMHAMHUKM JJIsi HEPABHOBECHBIX  ITPOIECCOB:
HEBO3MOYKHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoOGpaTumMocTh MpUPOTHBIX MTPOIIECCOB.

[TpunHIUIIBL AeCTBUS TEIIOBBIX MamuH. KIT/I.

Maxkcumanbsnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE ACTIEKThl MCIIOJIb30BAHUS TEIJIOBBIX ABUrarencid. TerioBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEBI.

TexHn4eckne yCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: XOJIOJIWIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIM W KapOHOpaTOpHBIM ABUTATEIH, MapoBas TypOWHA,
MOJy4YCHUE CBEPXHU3KUX TEMIIEpaATyp, YTWIM3AIUA «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JJIs
BBIPA0OTKHU «TEIJIOBOI U 3JIEKTPOIHEPTHUU.

Hemoncmpayuu.

W3meHeHne TemiiepaTypsl Ipy auadaTUueCKoM pacIIupeHUH.

BosznymiHoe oruugo.

CpaBHeHUE yACNbHBIX TETNIOEMKOCTEHN BEILIECTB.



CriocoObl N3MEHEHMsI BHYTPEHHEN YHEPTUU.

HccnenoBanne aqnadaTHOro Npouecca.

KoMmbroTepHbIE MOIENN TEMIOBBIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepeHnune yaeinbHON TEMII0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanne aqnadaTHOro Npouecca.

W3yyeHue B3aMMOCBSI3W DHEPIrUM MEXMOJIEKYJISPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPbI KUIIEHUS AKUTKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. lcmapeHue W KWImeHHWe. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUSI.

Hacpiiennsle W HeHachbllleHHble mapbl. KauecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPhl, NX HE3aBUCUMOCTH
0T 00bEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTyphbl KUTIEHUS OT JABJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucramnmueckue u amopdubie Tesna. AHU30TPOIUS CBOMCTB
KpuctaJuioB. [lnaBiieHWEe W KpUCTAIIM3alusA. YJElIbHas TEIJIOTAa IUIABJICHUS.
CyOnumarnusi.

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

TemnmoBoe paclIMpeHUe KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuiMpenre. AHrapMOHM3M TEIUIOBBIX KOJI€OAHUM YaCTHUI] BEIECTBA KaK MPUYHUHA
TEIJIOBOI'O paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sueprun B (pa3oBbIX MMEPexoaax.

VYpaBHeHuUe TerIoBoro 0ajgaHca.

[ToBepxHocTHOe HaTspKeHHE. Kod(pPUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwnspasie siBneHus. J(aBieHne moa MCKPUBIEHHON MOBEPXHOCTBIO YKHJIKOCTH.
®opmyna Jlannaca.

TexHUUecKHMe YCTPOMCTBA W  TEXHOJOTHMYECKHE MPOLECCHI:  KHIKUE
KpUCTAJLJIbI, COBPEMEHHBIE MAaTE€pPUAJIbI.

Hemoncmpayuu.

TemnoBoe pacmpeHue.

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenwne. Kunenve npv noHM>KEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.



Kanumisipasie siBieHUsI.

Mopnenu HEHbBIOTOHOBCKOM JKHJIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunwr nepopmarimii.

Hab6mronenue manpix nedopmarui.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACHIILICHHBIX NIAPOB.

W3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MAapoB B
ITOMEILECHNH.

N3mepenne kodpduiimeHTa moBEpXHOCTHOTO HATSHKCHHUS.

N3mepenne moayis FOHra.

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

Paznea 4. JaekrpoanHamMmuka.

Tema 1. Inekmpuueckoe noJe.

OJNeKTpU3alMs Ten U €€ MpOSBICHUS. JJEKTpUUeCcKui 3apsa. JIBa Buaa
ANEKTPUYECKUX 3apsAnoB. I[IpOBOAHUKH, [HUAJIEKTPUKA U  IOJYHIPOBOIHHKHU.
DNeMEeHTapHBIN 3JIEKTPUUECKUN 3aps/l. 3aKOH COXPAaHEHHSI SJIEKTPUUECKOTO 3aps/Ia.

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

DnekTpudeckoe nose. Ero neiictere Ha 3JIEKTPUUECKHE 3apSbI.

HanpsokéaHocts  anekTpuueckoro  mosst.  [IpoOuwiit  3apsa.  JluHuwm
HaNpsHKEHHOCTH 3IEKTPUUECKOro Nofist. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTD JJIEKTPOCTATHYECKOTO oM. Pa3HOCTH NMOTEHIMANOB H
HarnpsbkeHue. [loTeHIuanbHas BSHEprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToTeHIMAaN ANEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSKEHHOCTH MOJSA U Pa3HOCTU
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro Mo (KaKk OJHOPOJHOrO, TaK U
HEOHOPOIHOTO).

[TpuHIMN Cyneprno3nlnuy 3IEKTPUIECKUX MOJEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMEepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsbKEHHOro mo 00béMy miapa. Iloiie paBHOMEpPHO 3apsiKEHHOM
OECKOHEYHOM TIUIOCKOCTU. KapTuHBl JMHUN HanpsHKEHHOCTH 3THX NOJMEH U
HKBUINOTEHIHAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apSI/IOB.

JvpnekTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jlusnexktpruueckas
MIPOHUIIAEMOCTb BEIIECTBA.



Konpencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOH/JIEHCATOpaA.

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

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUECKOM IIOJIE.

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

Hemoncmpayuu.

Y CTpONCTBO M MPUHLMI IEUCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEeKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IJIACTHH.

Monens anekTpocraTuyeckoro reaeparopa (Ban ne ['paada).

[IpOBOAHUKH B IEKTPUUECKOM MOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSHHOM U EPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSTHUAS MEXKAY HUMH U IUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHEprus dJIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOpa.

3apsKa 1 pa3psjika KOHICHCATOpa Yepe3 Pe3ncTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpallieHrs SHEPTUH 3apsKEHHOTO KOHASHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAMOIA.

M3ydeHne npoTeKaHus TOKa B LENH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHIIUAJIOB (HampspKEeHMST ) npu
MOCJIEA0BATEIBHOM COEAUHEHUH KOHACHCATOPOB.

HccenenoBanue paspsga KOHIAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 31eKmpudecKuii mox.

Cuia Toka. [locTosIHHBIN TOK.

VYcnoBusi cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKM
toka. Hanpsoxenue U u D1C é&.

3akoH Oma /151 ydacTKa LemH.

DIEeKTpUYECKOe CONIPOTHBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOMIAAN IONEPEYHOTO CEUYECHUS.
VY ienpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapaJUIeIbHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTprudeckux 1enei. [Ipasmma Kupxroda.



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

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOW  (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOITHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ampikanue.

KonzaeHcarop B 1ienu nOCTOSTHHOTO TOKA.

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

Hemoncmpayuu.

N3mepeHure CUilbl TOKA U HAMPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAIpsXKEHUS I PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTb COIPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOI0 CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIKaHHE TAIIBBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0sl coeTMHEHUsT NCTOYHUKOB Toka, D/]C Oatapeil.

HccnenoBanne pa3HOCTH MOTEHIHAIOB MEXKAY MOJIOCAMU HCTOYHUKA TOKA
OT CWJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMENIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenune yaenbHOro CONPOTUBIICHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWIBl TOKAa OT HANPSKEHUS IS JIAMIIBI
HaKaJINBaHUS.

YBenuueHue npejena u3MepeHus aMiepmerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHYTpPEHHETO COMPOTUBJICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/[C ranbBaHUYECKOr0 3JIE€MEHTa OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIKOCAMH HCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIIH.

HccnenoBanre 3aBUCUMOCTH TTOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHUJIbI
TOKA.

Tema 3. Toxku 6 paziuyHblX cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAJIOB OT
Temnepatrypbl. CBEpXMPOBOJUMOCTb.



DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CobctBeHHass U OpUMECHasT  MPOBOJAUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1osynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLUALIMS.
OnekTpoiun3. 3akoHbl Dapajes s 3IEKTPOIU3A.

DnekTpudyeckuii ToK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBII
paspsan. Paznuunelie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE ITPUMEHEHHUE: Tra30pas3psiaHble
JaMIIbl, 3JIEKTPOHHO-TTyuyeBas TpyOKa, IOJYIPOBOJHUKOBBIE TMPUOOPHL: HOJ,
TpaH3uCTOp, (HOTOAUOMA, CBETOJNMOM, TallbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA AJTFOMHUHHUSL, 3JIEKTPOHHASI MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTHUBJICHUS METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3NEKTPOITUTOB.

3akoHsbl anekTponn3a Papanes.

M ckpoBoii paspsia M NPOBOIAUMOCTD BO3yXa.

CpaBHEHHE TPOBOIUMOCTH METAJIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HabGnronenue snekrponusa.

N3mepenne 3apsiaa OJTHOBAJICHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHBIIEHUS — TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKuil NPaKTUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BEITUYMH C UCIOIB30BaHUEM aHAIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTU U3MEPEHUM (PU3NYECKUX BEIHYUH.
OneHka rpaHull] MOrperHOCTeM.

[IpoBeneHHEe KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3znyecKkux BEIMYWH, MPOBEpPKa MPEATOKEHHBIX THUNOTE3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszlelax «YUYEHUYECKHH  SKCIEPUMEHT,
Ja00paTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeamMeTHbie CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTEeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnble noHaAmMuUs, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHUE, HAYYHBIH (hakT, TUMOTe3a, (PU3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAONIOACHHE, DSKCIEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHL, IIUPPOBast 1a0OpaTOPHsI.

Mamemamuka: peuieHue CcUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIuS,
napabona, runepOosa, ux rpa@uku U cBoiicTBa. TpuroHomerpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BexkTopsl 1 uX MPOEKIMU HA OCU KOOPIAUHAT, CJIIOKEHNE BEKTOPOB.

Buonozuna: mexannyeckoe NBIKEHUE B KUBOW Mpupoae, 1uddys3us, ocMoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKArOUIEH Cpelpbl,
yTUIU3alusg OHMOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKH «TEIUIOBOM» U
IIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYIL,
MOJIb BCIIECTBA, MOJIIpHAs Macca, IOJYyYEeHUE HAaHOMATEPHUANIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEIN, KUIAKOCTEH U Ta30B, )KUJIKUE KPUCTAILIBI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, MIEKTPOIUTHYECKAs TUCCOLMALNS, FalbBaHNKA, JIEKTPOHHAs
MHUKPOCKOIIHS.

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

Texnonozua: npeodbpa3oBaHue ABMXKEHUN C HMCIONb30BAaHHUEM 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, napoBas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHUSI COBPEMEHHBIX MAaTEepUaJOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsaHble JIaMITbI, TOJYIIPOBOHUKOBBIE PUOOPHIL, TaTbBAHUKA.

11 KITACC

Paznen 4. JaekrpoanHamMmuka.

Tema 4. Macnummnoe noe.

B3anmopneiicTBUe NOCTOSAHHBIX MAarHUTOB W MPOBOJHHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOW WHAYKIMHU. [lpuHIun cynepnosuunu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHYKIMH.

MaruutHoe 1oJsie MPOBOJHUKA C TOKOM (MIPSMOTrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia AMmnepa, €€ HalpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOJTyJib. JIBUKEHHE 3aPSKEHHOW YaCTHIIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenia.

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



TexHu4yeckre yCTpOHMCTBA M TEXHOJIOTHYECKUE IPOLIECCHI: NPUMEHEHHE
MTOCTOSTHHBIX MAarHHuTOB, AJEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
3IIEKTPOIBUTATEINb SIKOOHU, YCKOPHUTEIHN 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHWM  WMHOYKOMM ~ MarHATHOTO  TOJSL  [OJOCOBOTO
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nmuHMi MarHuTHOW MHAYKIHU TOJIS JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeiictBue AByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

Habnronenue nBrm>xeHHUs My4yKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npubopa
MAarHATORIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISL MIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHrne MarHUTHOW UHIYKIIUM Ha OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYus.

SIBiieHMe 2JIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BEKTOpa MAarHUTHOU
uHaykuun. OJIC uHAyKuuu. 3aKOH AIEKTPOMarHuTHOM uHAyKiuu Papanes.
Buxpesoe snekrpudeckoe none. Toku Pyko.

OJIC mHAYKUMM B OPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuio Jlenna.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENU IOCTOSHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIyKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MMPOLECCHl: HUHAYKIHMOHHAS
II€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJl IIPU ABWKEHUU B MAarHUTHOM I10JIE
3emuu.

Hemoncmpayuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHTyKIIHH.

UccnenoBanne 3aBucumoctd DJIC HMHAYKUIUH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuio Jlenua.

[lamenrie MarauTa B aJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre CaMOUHAYKIIUU.

Uccnenoanne 3aBucumoctd DJIC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii sxkcnepumenm, nadbopamopmusie padomul, RPAKMUKYM.

HccnenoBanue siBIECHUS 3JIEKTPOMAarHUTHON UHAYKIIUH.

OnpeneneHue UHIYKIMU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBaHue sIBJICHUS CAMOMHIYKIIAH.

COopka MOJIei JIEKTPOMarHuTHOI'O FeHepaTopa.

Pa3nen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

KonebarensHas cucrema. CBoOOIHEIE KOICOAHHS.

["apmonnueckue konebanus. Kunemarndeckoe M TUHAMUYECKOE OIHMCAHHE.
DHEPreTUUecKoe ONMUCaHKe (3aKOH COXPaHEHUsS MEXaHW4YeCKOW sHepruu). BoiBoj
JMHAMUYECKOT0 ONMHUCAHUSI TAPMOHUYECKUX KOJIEOAHUN M3 UX IHEPreTHUYECKOIro U
KUHEMaTHYECKOTO OITUCAHMS.

Ammuntyna u ¢daza kojebanui. CBs3b aMIUTUTYAbl KOJIEOAHUM HMCXOHOM
BEJIMYMHBI C aMIUTUTyaMU KoJIeOaHHH €€ CKOPOCTH U YCKOPEHHUSI.

[leprog m yactora kojeOanuid. Ilepwon Manbix CBOOOJHBIX KoOJIeOaHMIMA
MaTEeMaTU4YeCKoro MasTHHKA. llepuos CcBOOOAHBIX KoOJI€OAHUN TPYKUHHOTO
MasiITHHKA.

[Tonsatue o 3aryxarwmux kKojaedanusx. BeinyxaeHHble Kojebanus. Pe3oHaHc.
Pe3onancHass kpuBas. BiusHue 3aTyxaHusd Ha BHJ PE30HAHCHOM KPHUBOIA.
ABTOKOICOAHUS.

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

Hemoncmpayuu.

3anuch K0aebaTeILHOTO IBMKCHUS.

Habnronenue He3aBUCMMOCTH MEPUOJIa MabIX KOJIEOaHU Ipy3a HA HUTH OT
aAMILTUTYBL.

HccnenoBanue 3aTyXaromux KojaeOaHuid 1 3aBUCUMOCTH TIEpHOo/1a CBOOOTHBIX
KOJIeOaHUM OT COPOTUBIICHUS.

HccnenoBanne KkonebaHWW Tpy3a Ha MACCUBHOM TMpYKHUHE C IEJbIO
dbopMupoOBaHUS IPEACTABICHUI 00 UACATBEHON MOJIEIN MPYKUHHOTO MasTHHKA.

3aK0H COXpaHEHUS SHEPTUH IIPH KOJeOaHUAX Ipy3a Ha IIPY>KUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUM.

HaGmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadbopamopnsie padomul, RPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJICOAHUNW HUTSAHOTO M TPYKUHHOTO
MasiTHUKOB.

M3y4yeHue 3aKOHOB JBHKEHHUS T€JIa B XOJ€ KOJeOaHUl Ha yIIPyTroM MOABECE.

N3yueHne IBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B PYKMHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY 1Bl 3aTYXAIOUINX KOIeOaHUH.

HccnenoBanrie BEIHYKICHHBIX KOJICOAHUIM.

Tema 2. Inekmpomaznummnsle Koiedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
ujeanbHOM KoisiebaTenbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAHEHUS SHEPTUU B UACATBHOM KOJIEOATEIIbHOM KOHTYpE.

3aTyxaronue AJIIEKTPOMArHUTHBIE KoJIeOaHms. BrinyxeHHbie
AJIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepeMenHblii TOK. MOIMHOCTP NEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JCHCTByIOIEE 3HAUYEHHWE CHUJIBI TOKA W HANPSOHKEHHUs TMPH pa3inuyHou (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyIlIKa
WHIYKTUBHOCTH B LIENH CUHYCOUJAIBHOTO NMEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHuUN.

Wneanvueiii  Tpanchopmartop. IlpomsBoacTBo, mepegada u MoOTpeOIeHUE
AIEKTPUYECKON JHEPTUU.

DKOJIOTUYECKUE PHUCKU TMpU NPOU3BOACTBE IIIEKTpodHEprun. KymbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTIUU B IIOBCETHEBHOM KU3HMU.

TexHUUeCcKHe YCTPONCTBA M TEXHOJIOIMYECKHE IPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, JMHUH JIEKTpONepe1ay.

Hemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXarolUX JEKTPOMArHUTHBIX KOJIEOaHU.

Mogenb 3JIeKTpOMarHuTHOTO TEHEpaTopa.

BriHyX/1€HHBIE CHHYCOHIaJIbHBIE KOJIEOAHUSI.

PesucTtop, KaTymka MHAYKTUBHOCTH W KOHAEHCATOP B LIENU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1OCIENOBATENBHOM COEAWHEHUHM PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

YCTpoiCTBO M IPUHITUT ICUCTBUS TpaHCPopMaTopa.



Mojenb TMHUM JIEKTpONEpeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBaHne NEPEMEHHOr0 TOKa 4Yepe3 IMOCIEN0BAaTEIbHO COEIUHEHHBIE
KOHJICHCATOp, KaTYILIKY U PE3UCTOP.

Ha0nronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60IHbL.

MexaHnyeckue BOJIHBI, YCIOBUA HX pacnpoctpaHeHus. [lonepeunsle u
IpoAOJbHBbIE BOJIHBL. Ilepron, CKOpOCTh paclpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)XeHHE, MpejoMJIeHHe, MHTephEepeHLHs U
T paKIysl.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. BeicoTa Tona. TeMOp 3ByKa.

[IIymoBoOe 3arps3HeHNE OKPYKAIOLIEH cpebl.

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

CBoiicTBa  3JIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)X€HUE,  IPEIIOMIICHHE,
HoJIsIpU3aLusl, UHTepPEepeHLus U T paKLus.

[Ilkana 31eKTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBA3U U TeneBuaAcHUA. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KArOIIEH CpeIbl.

TexHuyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHME: MY3bIKAJIbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TEIEBU30D, aHTeHHa, TeinegoH, CBY-neus,
yIIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE U METUIIHE.

Jemoncmpayuu.

OOpazoBaHue U paCIpPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebnromeecs T€10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habnronenue otpaxeHus U NpeoMIICHHUS] MEXAaHUYECKUX BOJIH.

Ha6monenune narepdepeHny u AUPpakiini MEXaHHUYEeCKUX BOJIH.

AKyCTHYECKHI pEe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHUE.

HaOntonenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIUTYJIOH U
4acTOTON KojeOaHuH.

HccnenoBanue cBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE, IPEIOMIICHHE,
noJsipu3anus, 1udpakuus, THTepQepeHIIHsL.

OOHapy>keHue HHPPaKpacHOro U yJIbTPapuOIETOBOIO U3TYyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaxmuKym.



N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPaHCTBE.

Tema 4. Onmuka.

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

OTtpakeHue cBeTa. 3aKOHbI OTpa)keHus cBeTa. [locTpoeHne n3o0pakeHui B
iockoMm 3epkane. Cepuueckue 3epkana.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCHUTENBHBIN MTOKAa3aTelb npesioMiieHHs. [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHHE JIMH BOJIH IPU NEPEXO0JIE MOHOXPOMATHYECKOIO CBETA
yepe3 rpaHully paszelia AByX ONTHYECKUX CPEl.

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

[lonHOe BHyTpeHHEE OTpaxkeHue. [IpenenpHblil yroyi MoaHOrO BHYTPEHHETO
OTPAKECHMUS.

CobOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOe
paccTossHUE H ONTHYECKas CHjia TOHKOW JIMH3BL. 3aBUCHUMOCTH (HOKYCHOTO
paccTosiHUS TOHKOM cepruyeckoi JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIHHOTO
MOKA3aTeNs MPETOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMUYEHUE, 1aBAEMOE JIMH30M.

Xox dyd4a, MpOLIEAIIEro JIMH3Y IMOJ MPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckoil ocu. IloctpoeHne wu300pakeHUd TOYKM M OTpe3Ka MpsSMOM B
coOMparOIIMX U PACCEUBAIOIINX JTUH3AaX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBusi HaOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HWCTOYHHUKOB. [IpuMepnl KilacCHYECKHX
UHTEP(HEPEHIIMOHHBIX CXEM.

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

[lonspuzanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBINA amnmapar, MpOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanre NpeioMIICHUS CBETA.

Habmronenue noyiHOro BHyTpEHHEro OTpaxkeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YeEpe3 IUIOCKOMapauIeNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne CBONCTB N300paKEHUH B JIMH3AX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Hab6mronenue natepdepennnm cpeta.

HaOmronenue 11BeTOB TOHKUX TIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiimOHHON pEIIEéTKH.

HaGmronenue nudpakiimoHHOTO CIIEKTpA.

Habmronenue aucnepcuu cBeTa.

Habmronenue nonsipuzaiuu cCBETA.

[IpuMeHeHue NOISIPOUIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HATPSHKEHUN.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepenue rnokazaresns npeaoMIeHUs CTeKIIa.

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

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIOLIUX JIUH3.

[Tonyyenue n300pakeHus: B CUCTEME U3 MIIOCKOT0 3epKayia U JTUH3bI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, uHTep)EepeHInn U MOJISIpU3aIiu CBETA.

N3ydeHne nosipru3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuyenune naTepPEepeHIINN JTa3ePHOTO U3TyUICHHS HA IBYX IIETISX.

Habmonenue aucnepcum.

HabGmronenue u uccnegoBanue TUPPakmOHHOTO CIIEKTpA.

W3mepeHne JIMHbI CBETOBOW BOJIHBI.

[ToydyeHue criekTpa W3Iy4YeHUs CBETOIMOAA TPH MOMOIIU TU(DPaKIIMOHHON
PELIETKY.

Pa3znen 6. OcHOBBI cClIEINAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MexaHuku.  [loctynaTel
CIIEIMAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBasl. [IpeoOpazoBanusi  Jlopenia.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



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

Y4eHnueckui IKCIIEPUMEHT, JTaOopaTOpHBIE pabOThI, MPAKTUKYM.

OnpeneneHue MMIOyJbCa W DHEPIUM  PEISTUBUCTCKUX dvacTtull (10
dboTorpadgusiM TPEKOB 3apPsSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KBantoBasi ¢pusuka.

Tema 1. KopnyckynapHho-80,1H08011 0yanu3m.

PaBHOBecHOe TerioBoe M3MydeHHE (M3IydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrusi U UMITYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonsl hoTodddekra. YpaBHEHHE
Oiiamrerina s pororddexra. «Kpacnas rparuma» Goroaddexra.

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

BosHoBbI€ cBOMCcTBa yactul. Bonuel ne bpowns. [{nuna Bosnssl ae bponisa u
pazMepbl 00JacTH JIOKaJIM3allMM JBUXKYyIIeics dactuiel. KopmyckymspHo-
BOJIHOBOU Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIEHUSI HEONpPeneaEHHOCTEH
['eitzenbepra.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIIEKTPOMETD,
dorosneMeHT, GOTOAATUYMK, TYHHEINBHBIM MHMKPOCKOI, COJHeuHas OaTapes,
CBETOJIMOA.

Hemoncmpayuu.

®o1o3¢h(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO PoTodPdeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBJIEHUS  MOJYIMPOBOAHUKOB — OT
OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanue Goropesucropa.

N3mepenune noctostHHoi [1nanka Ha ocHOBe uccinenoBanus Gporoaddexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO OT HAIIPSKEHUS.

Tema 2. @uzuka amoma.

OnbITEl O KCCIENOBAHUIO CTPOEHUsl aTtoMa. [lnmaHerapHas Monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyyenue u norionieHrue GOTOHOB MpU NEPEXoae aTroMa
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bune! ciektpoB. CniekTp ypoBHEH SHEPTUU aTOMa BOJOPOJIA.

CrnoHTaHHOE U BRIHYKJICHHOE U3TyueHue cBeta. Jlazep.

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

Hemoncmpayuu.

Mopens onbita Pesepdopna.

HaOnronenue IMHeyaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIUX YACTHULL.

Omnpenenenue AJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaOmronenue tnHeRyaToro CrekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U M3MEPEHHE
nocTostHHON PrunOepra.

Tema 3. Dusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

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

PamnoaktuBHOCTE. AJjbda-pacnaf. DJICKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnaz. ['amma-uzimydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBolicTBa MOHU3MPYIOLIErO H3JIy4eHUsS. BiusHuE pagvOaKTUBHOCTH HA KUBBIE
opraun3mbl. EctecTBeHHbIN QoH n3myueHus. JJozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccl siapa.

SnepHsble peakuuu. JleneHue u cuHrtes saep. Aaepusle peaktopsl. [IpodiieMsl
YIPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
SIIEPHON SHEPIETUKH.

Mertoabl perucTpaiy U UCCIEN0BaHUS IJIEMEHTAPHBIX YACTHULL.

@DyHIaMEHTaJIbHbIE B3aUMOJCHCTBUA. bapuOHBI, ME30HBI M JICOTOHBI.
IIpencraBnenne o CrangapTHOW Mozenn. KBapK-TiIFOOHHAss MOJENb aIPOHOB.

®uzuka 3a npexaenamu CrangapTHoil Mojenu. TéMHas Matepuss U TEMHas
DHEPIHUSl.

EnnncTBO pu3nyeckoil KapTUHBI MUPA.

TexHr4ecKue yCTpONCTBAa U TEXHOJIOTMYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
BunbscoHa, saepHBIi peakTop, TEpPMOSIEPHBIH peakTop, aTroMmHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBaHue painoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETDA.

W3ydeHnue nornouieHust 0eTa-4yacTUl] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3MKH.



Otanbl pa3BUTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UM3UKH JUIsI OOBSICHCHHUS TMPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

Mertoapl aCTPOHOMHMYECKHX HccieoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAAMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bupn 3Bé3gnoro Heba. Co3Be3qusi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBUKCHHUE.

Conneunas cucrema.

Connue. ConmHeuHast akTUBHOCTB. MicTounuk sHeprun CoJiHIA U 3BE31.

3BE3/bI, X OCHOBHBIC XapaKTEPUCTUKH. J(MarpaMma «CEKTPaIbHBINA KIacc —
CBETUMOCThY». 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 [lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u xBaszapbsl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Paciimpenue Beenennoit. 3akon Xa006ma. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PETMKTOBOE U3ITydYEHHUE.

Macmrabnas ctpykrypa Beenennoi. MerarajnakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnwooenus.

HabGmronenust 3B€34H0r0 HeOa HEBOOPYXKEHHBIM TIJ1a30M C MCHOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH JJIs1 ONpeeNieHUs MOJI0KEHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3nusi CeBEpHOro MOJyIIapusi U SIpKUe
3BE3/IBL.

HaGmonenuss B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOILJICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3MepeHns (PU3NYECKUX BETUYNH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUNKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HM3MEPEHUM, HCCIECAOBAHUN  3aBUCHUMOCTEU
bu3nYeCKuX BEIWMYHMH, TPOBEpKA MPEMIOKEHHBIX THUIOTE3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszlelax «YUYEHUYECKHH  SKCIEPUMEHT,
Jab0paTopHbIe pabOThI, MPAKTUKYM).

O06o01maromee MOBTOPEHUE.



O0o001eHne U cucTeMaTu3alus CoAepkKaHus pas3ienoB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEPMOJAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHB», «OCHOBBI CIEUHAIBHON TEOPUHM OTHOCHUTENIbHOCTW», «KBaHTOBas
¢uznka», «IIEeMEHTbl aCTPOHOMUHU U aCTPOPUIUKID.

Ponp ¢u3ukm u acTpoOHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMATIbHON M ATHYECKOHN cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYCHHUE ONMCATEIbHOM,
CUCTEeMATH3UPYIOMICH, OOBSICHUTEIPHOM W  MPOTHOCTHYECKOW  (pyHKuMiA
¢uznyeckoil Teopuu, posb GU3NUECKON TeOpuu B (OPMUPOBAHUN NPEACTABICHUIN
0 (u3nMYecKol KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHpa B O0ILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.

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

Mesicnpeomemmnsvie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ0
nO3HAHUA: SIBICHUE, HAYYHBIH (hakT, TUMOTe3a, (PU3MUecKkas BEIUYMHA, 3aKOH,
Teopusi, HAONIOACHHE, DSKCHEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEPEHHUE,
HOTPELIHOCTY U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, UPPOBast 1ad0paTOpusl.

Mamemamuka: peuieHUE CHCTEMbl YPAaBHEHHMHU. TpPUTOHOMETPHYECKUE
(GYHKIIUN: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 31eMeHTapHBIX (yHKuMi. [Ipu3Haku mnoaO00Ms TPEYroJbHUKOB,
olnpezeseHue IO MIIOCKUX (HUryp u 00bEMa Tei.

Buonozua: >nextpuyeckue SBICHUS B KUBOM MPUPOJE, KoJieOaTEIbHbIE
JIBWKEHUS B JKUBOW MPUPOJAE, OHKOJOTHMYECKHE PHUCKA TPHU HPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHME  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKAa B MEIWLMHE, OINTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIH3.

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

Texnonozcusn: TPUMEHEHUE IIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpoJBUTATENb SIKOOH, reHepaTop MEepeMEHHOr0 TOKA, MHIYKIMOHHAS Teub,
JIMHUM DJIEKTPONEpeay, 3JIEKTPOABUIaTelb, pajgap, paIuONpPUEMHUK, TEIEBU30D,
aHTeHHa, TteiegoH, CBY-meub, ynabTpa3ByKoBas JUarHOCTHKa B TEXHUKE,
IPOEKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIIyTHUKOBBIE
IIPUEMHHKH, SICPHAs DQHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydeOHoro mnpeamera «Duzukay
JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHHX  yOEXJCHHN, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTrO O0O0IlecTBa, paclIMpeHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATN3alUH OCHOBHBIX HANPABICHUN
BOCIIUTATEILHON IESTENBHOCTH, B TOM YHUCIIE B YACTH:

rPaXKAAHCKOI0 BOCIIMTAHUA:

e Cc(OpMUPOBAHHOCTh TpaXJAHCKOM  MO3UIMM  OOydYaromierocs  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYEIIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JACATEIBHOCTh B MHTEPECAX IPAXKAAHCKOTO
oOlecTsa, y4yacTBOBaTb B CaMOYMNpaBlieHMH B  00pa3oBaTelbHON
OpraHH3allly;

e YMEHHME B3aWUMOJECHCTBOBATbh C  COLMAIBHBIMM HWHCTUTYTAMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTaAPHOW U BOJIOHTEPCKOU EATENBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e c(opMupOBaHHOCTH pOCCUICKON IPAXKIAHCKON UJCHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOULIEHME K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO IMOBE/ICHNUS;

e CHOCOOHOCTH OIICHWBATh CUTYAIMIO M MPUHHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMBOIO Oy IyIIETO.

ICTETHYECKOr0 BOCIMTAHUA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4HOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMSA:



MHTEpEC K pa3uyHbIM cepam npodheccHoHaNbHON NesITeNbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OynayIiel mpopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€aMOOOpa30BaHUIO B
oOnactu (PU3UKHU Ha MPOTHKEHUU BCEH KU3HU.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(OpPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHUE TI00aTHHOTO
XapaKkTepa SKOJIOTUYECKUX TPOOIIEeM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUU B OKpyKalouled cpene Ha
OCHOBE 3HAHUA LIEJIEH YCTOMYMBOTO PA3BUTUS YETIOBEUECTBA;

pacIIMpEeHHEe OMbITa AEATEIBHOCTH 3KOJOTMYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 10 (DU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA:

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

OCO3HaHUE LEHHOCTU HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IMPOLECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NesATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Ba3oBble Jijornueckue AeiicTBUA:

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

ONpEeNENATh LENH JIEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHHS,;

BBISIBISIT  3AKOHOMEPHOCTM M MPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMbI ¢ YUETOM aHANIM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOpPPEKTHBBI B JEATENBHOCTb, OLEHUBaTh COOTBETCTBUE
PE3yJbTATOB LIEJSAM, OLICHUBATh PUCKU MTOCIIEICTBUIA J€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATHE pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATH KPEATUBHOE MBIIIJICHHUE MTPH PELICHUH KU3HEHHBIX MPOOIIeM.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSA:

BJIAJ€Th HAy4YHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMHU U METOAaMU
bu3nUecKoil HayKu;



BJIQJIeTh ~ HaBBIKAMU  Y4€OHO-MCCIICNOBATEIICKOW M MPOCKTHOU
NEATETPHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pelIeHHsT 3a1ad  (PU3NIECKOro
COJIeprKaHusl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

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

BBISIBJSITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3W W aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaxOJuTh AapTryMEHTHl MJiA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH
peleHus;

aHAM3UPOBATh TMOJYYCHHbIE B XOJA€ pEIICHUS 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh WX JJOCTOBEPHOCTh, IPOTHO3UPOBATH N3MECHEHNUE B
HOBBIX YCJIOBHSX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJa4d B OOPa30BATEIHHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHKHY;

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

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE UJIEH, PEJIaraTh OPUTHHAIbHBIEC TIOAXObI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 33]]a9H, TOIYCKAIOIINE aJbTCPHATUBHBIC PEIICHUSI.

Pa6ora ¢ ungopmaumeii:

BJIa/I€Th HABBIKAMHU TOJy4YeHUs MH(pOpManuu (HU3HUYECKOrO COJEpKaHUs
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOHUCK,
aHaJIN3, CHUCTEMAaTH3alMI0 M HMHTEpIpeTanuio MH(pOpMaluu pa3IudHbIX
BUOB U POPM IpECTaBICHUS;

OILICHHUBAThH JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONB30BaTh CpencTBa HH(DOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMMA B  pEHICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX H
OpraHU3allMOHHBIX 3a7lad € COOJIOAeHHEM TpeOOBaHUI APrOHOMUKH,
TEXHUKHA O€30MacHOCTH, THUTHMEHBI, PEeCypcocOEpeKeHus, MPaBOBBIX U
THYECKUX HOPM, HOpM MH(OPMALIMOHHON O€301MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMS B pa3iMuYHBIX (opMarax ¢
yu4éTOM Ha3Ha4yeHHUs HHGOpPMAIMK M IENEBOM ayIuTOpuu, BHIOMpas
ONITUMAIIbHYIO (POPMY MpEACTaBICHUS U BU3YAIU3alINH.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:



OCYIIECTBIIATh OOLIEHHME HAa YypoKax (U3MKK U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4arh
KOH(JIMKTHI;

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

IIOHMMAaTb W WCHOJIB30BAaThb  IIPEMMYLIECTBA  KOMAaHAHOM U
WHJMBUAYaIIbHOU PabOTHI;

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

IIPUHAMATh LE€JM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEHUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JEHCTBUM, pacpeiessiTh POJIM ¢ YIETOM MHEHUI yYaCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOU PadOTBHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHHUKA KOMaHIbI B
oOmIHii pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

IIpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C IIO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B PAa3IMYHBIX
CUTYaLUsIX, IPOSIBIIATh TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

PeI‘yJIHTl/IBHI)Ie YHUBEPCAIBHLIC y‘leﬁHLIe IleﬁCTBl/lﬂ
CaMoopraHn3aunﬂ:

CaMOCTOATENIBHO ~ OCYILECTBIIATh  ITO3HABATENBHYIO  JEATEIBHOCTh B
oOnacth (U3MKUM UM AaCTPOHOMHHM, BBISABIATH MPOOJIEMBI, CTABUTh U
(opMynMpoBaTh COOCTBEHHBIE 3a/]auu;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX U KaUYE€CTBEHHBIX
3a/1a4, IUIaH BBIIOJHEHUS MPAKTUYECKOW PabOThl C yYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacIIMpATh pAMKH Y4€OHOTr0 NMpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;
JienaTth OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATh ITPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 00JacTU
($u3MKY, TOCTOSHHO TOBBIIIATH CBOM 0O0Opa30BATEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJIbHbIN HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CUTyallUsAM, BHOCUTH KOPPCKTUBBI B ACATCIbHOCTD,
OLOCHUBATDb COOTBCTCTBHUC PC3YJIbTATOB LCIISIM,



BJIaJICTh HaBBIKAMHM II03HABATEJIBHOM peduieKCUM KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMI;

UCIIOIb30BaTh TPUEMBI pediieKCHHU JJI1 OLEHKHW CHUTYalluu, BbIOOpa
BEPHOT'0O PELICHUS;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHMIO;

IIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IIPU AHAIU3E PE3YJIbTATOB
JIESITCIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B mporiecce AOCTHKEHHSI JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPaMMBI IO
buzuke IS ypOBHS CpEIHEro oOmero oo0pa3oBaHUs Yy OOydYarolIUXCs

COBEPIIICHCTBYETCS IMOITUOHATBHBIN WHTEJUICKT, TPE/IIOIararoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHWS,  BKIIOYAMOMIETO  CIHOCOOHOCTh  MOHHMATh  CBOE

HMOIIMOHAIILHOE COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

caMOperyJIMpOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHME, CIIOCOOHOCTH aTanTHPOBATHCS K
HMOIIMOHAIILHBIM WM3MEHEHUSIM U MPOSBIATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIFOYAIOLIEH CTPEMIICHNE K JOCTHKEHUIO LN
U yCIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEUCTBOBAThH, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBHOE
COCTOSTHUE JPYTHX, YYHUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH  BBICTPAaHWBATH
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00TUTHCS, TMPOSBISATH HHTEpEC U
paspemuiaTh KOHQIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI

K xoniy oOydenust B 10 knacce mnpeaMeTHbIE pe3ylibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



NOHMMATh poib (U3MKK B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AesITeNbHOCTU
YeJIoBeKa, poiib U MECTO (DU3MKU B COBPEMEHHOW HAayYHOW KapTUHE MHpA,
3HAUEHUE OINMCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOU WU
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUHM —  MEXAHUKH,
MOJICKYJISIPHON (PU3UKK M TEPMOJIMHAMUKHU, POJIb (HU3UUECKONH TEOPHH B
(dbopMUPOBaHNUYN TIPECTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3nuyaTh YCJIOBHUA NPUMEHUMOCTH Mojenell (QHu3M4eckux Ten W
IPOLECCOB (SBJICHUI): HHEpUMaNbHAs CHCTeMa OTCuYéTa, a0COJIIOTHO
TBEPAOE TEJO, MaTepHallbHAas TOYKA, PAaBHOYCKOPEHHOE JBIKCHUE,
cBOOOIHOE TmTajaeHWe, a0CONMIOTHO yrpyras aedopmaiusi, abCOTIOTHO
yOpyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHHSI, MOJIEIHU Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTALIMYECKOTO) TeNa, MICATbHBII ra3, TOUEUHBIN 3apsf,
OJIHOPOJTHOE DJIEKTPUYECKOE TI0JIE;

pasnuyuath ycioBUs (IpaHHULbl, 00JacTH) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMUU XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAaHNS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaThb M OOBICHATh MEXAHUYECKHE IPOLIECCHl M SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIE MTOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOT0 JIBHKEHUS, (POpMYJbl KMHEMATUKH PaBHOYCKOPEHHOIO
NBIKEHUA, npeoOpa3zoBaHusa [anmnes it CKOPOCTHM M IMEepeMElICHUs,
3akoHbl HploTOHa, mpuHOKMN  OTHOCWUTENbHOCTH [ anmmies, 3akoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEPrUM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON HHEpIUH,
YCIOBHSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM HUCIHOJIB30BATh
MaTEeMaTU4YeCKOoe BBIPa)KCHHE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpazoBanuii ["anumes, BToporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMsI HUMIIyJIbCca U
MEXaHUYECKOI 3HEPIUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAJIIM3UPOBATh U OOBSCHATH TEILIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBl MOJEKYyIsipHOW (U3MKU U
TEPMOAUHAMUKYM (CBSI3b JIaBJICHUS HUJCAJIBHOTO Ta3a CO CpeaHel
KMHETHYECKOW HDHEPruel TEIUIOBOrO JBHMKEHHS W KOHLEHTpalUed ero
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEOHEH KUHETUYECKOMN
SHEPruer TENIOBOro JBHKEHHUS €ro YacTHUl, CBS3b JIaBJICHUS WIEATbHOIO
ra3a C KOHLEHTpAalMel MOJIEKYJI M €ro TEMIEpaTypoW, ypaBHEHUE
MenneneeBa—KnaneipoHa, IE€pBbII 3aKOH TEPMOAVHAMUKH, 3aKOH
COXPAHEHHUs SHEPruu B TEIUIOBBIX IpoLEccax), MpU TOM HCIOJIb30BATh



MaTEeMaTU4YeCcKoe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kianepona;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKHE SIBICHHUS, HCIOJb3YS
OCHOBHBIE TOJIOXKEHHSI U 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTEHIIMAIIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, IPUHLHUII CYIIEPIO3UIUN DIIEKTPUUECKUX
IIOJIEM, TIPYM OTOM YyKas3bIBas YCIOBHs IPUMEHHMOCTH 3akoHa KyiioHa, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa JUisl ydacTka
HenyM Y JJI1 3aMKHYTOM DJJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JleHna,
npasuiia Kupxroda, 3axonsl dapazest 1u1s1 37€KTpOIN3a);

OMUCHIBATh (PU3UYECKUE TMPOLECCHl W SBJICHMS, HCIOIB3YS BEIUYUHBL:
IIEPEMEILIEHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIBI, JaBJICHUE, NOTCHUMAJIbHAS DJHEPIUs, KUHETHYECKas
DHEPIusi, MEXaHUYeCKas SHEeprusi, paboTa CUIIbI, LIEHTPOCTPEMUTEIHHOE
YCKOPEHHME, CHJIA TSHKECTH, CWJIA YIPYTOCTH, CHJIA TPEHUS, MOILHOCTD,
DHEPrus B3aUMOJECHCTBUS Tena C¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy TPYKUHBI, KOJUYECTBO TEILJIOTHI,
aOcoytoTHAsE TeMIleparypa Tena, padoTa B TEPMOJWHAMUKE, BHYTPEHHSA
SHEpPrusl HUACAIBHOIO OJHOATOMHOrO rasa, paboTa HAEaIbHOrO Tasa,
OTHOCHUTENIbHAS BIAXKHOCTh Bo3ayxa, KIIJ wnaeanpHOro TemioBoro
JBUIATEIsA; AIEKTPUUECKOE T0JIEe, HANIPSKEHHOCTD JJIEKTPUYECKOrO IO,
HaINpsDKEHHOCTh TOJISI TOYEYHOI'O 3apsja WM 3apspKEHHOTO Inapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHUAI 3JIEKTPOCTATHYECKOTO II0JI,
Pa3HOCTb IMOTEHIHUAIIOB, JIEKTPOABIKYIIIAS CHJIA, CHJIA TOKA, HAIIPSKEHUE,
MOIIHOCTb TOKA, OJJIEKTpUYECKas EMKOCTb IUIOCKOTO KOHJEHCATOpa,
COIIPOTHMBIJICHME yYacTKa LENH C ITOCIEAOBATEIbHBIM W NapaJuICIbHBIM
COECIMHEHHMEM PE3UCTOPOB, SHEPIUs JIEKTPUUECKOIO IOJIs KOHACHCATOPa,;
OOBSACHATP  OCOOEHHOCTM  MpPOTEKaHWUs  (U3UUECKUX  SIBICHMI:
MEXaHMUYECKOE JIBHKEHHE, TEIUIOBOE JBWDKCHHE 4YaCTHIl BEIIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHHE, nuddy3us, ucmapeHue,
KUIICHVE W KOHJICHCAIM, IJIABJICHUE U KPUCTAIUIN3ALNs, HAIIPABJIECHHOCTD
TEIIONEepEaut, ICKTPHU3aLUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO IIPOBOJIHUKA,

POBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUUYHUHBI OT
OPYroM C  HCIOJB30BAaHWEM  IMPSAMBIX HU3MEPEHUM, IIpU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATH PE3YJbTaThl IOJYyYEHHOU
3aBUCUMOCTH (U3MYECKHUX BEJIWYUMH B BUAE TpapuKoB C Yy4ETOM
aOCOJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUM, 1eNaTh BBIBOABI IO pe3ysbTaTaM
VCCIICIOBAHHS;



IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIBHBIE MOIPEIIHOCTH NPSAMBIX 1 KOCBEHHBIX U3MEPEHHIA;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON THIIOTE3bI: INIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, AaHAJIU3UPOBATH
IIOJIyYEHHBIE PEe3YyJIbTaTbl U JEJIaThb BBIBOJ O CTaTyce IPEUIOKEHHOU
TUIIOTE3BI;

coOirofaTh mpaBmiia 0€30MacHOTrO TPyAa MPH MPOBEACHUN UCCIIETOBAHHIMA
B paMKax ydeOHOro »JKCIEpPUMEHTa, IpakTUKymMa U  ydeOHo-
UCCIIEIOBATEIIbCKOW M IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAHUEM
MU3MEPUTEIIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pemiate pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyecKoil MOJENbI0: Ha OCHOBaHMHM aHAJIM3a YCIOBHUS 0OOCHOBBIBATH
BbIOOp (U3MUECKON MOJENM, OTBEYaloIIed TpeOOBAHUAM 3aJauH,
OPUMEHATH  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKuXx TEOpUl TpH MCIHOJIB30BAHUU MAaTEMaTHUYECKHX METO/I0B
pelieHus 3a/1a4y, TPOBOJUTH PACUEThl HA OCHOBAHHH UMEIOIUXCS JAHHBIX,
AHAIN3UPOBATh PE3YNbTATBl M KOPPEKTHPOBATH METOJbI PELICHUS C
Y4ETOM ITOJIyYEHHBIX PE3YJILTATOB;

pelath KayeCTBEHHbIE 3aJaud, TPEOYIOLIUME NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3aeNoB Kypca PU3MKH, a TAKXKE WHTETpAllui 3HAHUM U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAy4YHOI0 IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIEIIOYKY PACCyKICHHUN C ONIOPOM Ha U3YUYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIIONB30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBACHEHHE IPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh M OLICHWBATH MOCIEICTBUS OBITOBOM M IPOU3BOJACTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MYECKMMM IIpOLIECCaMU, C
HO3UIMI 9KOJOTUYECKON O€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAILHOM
IIPUPOJIOIIONIB30BAHUH, & TAKXKE PAa3yMHOM MCIIOJIb30BAHUM JOCTHKEHUN
HAyKM M TEXHOJIOTMH JUIsl JAJbHEHIIErO0 Ppa3BUTHUS YEJIOBEYECKOIO
00I1IeCTBA;

IPUMEHATh pa3iNyHble cocoObl paboThl ¢ MH(pOpManuen (pU3nIecKoro
COJIEpP)KaHUSI C MHCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC



TEXHOJIOTUM MJISi TOHMCKa, MEepepadOTKU U TPEAbSBICHUS Y4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uHbOpMaIlMK, TOMYUYEHHOM U3 PA3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBATh  IONydyaeMylo  HMHPOpPMAMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(POpMAIIUK;

MPOSIBIISITH OpraHU3aIMOHHBIC U MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B  IpoIlecce
BBITOJIHEHUS! TPOEKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX PadoT;

paboTtate B TpymIme C HUCIHOJIHEHHUEM Pa3IHUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTAHJIAPTHBIX CUTYallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHHE pacCMaTPUBAEMO TPOOIEMBI;

IPOSIBIATH MOTHBAIMIO K Oyayiel npodeccuoHanbHOM AeITeIbHOCTH 110
CHEUHATBHOCTSIM (PU3UKO-TEXHHUUECKOTO MPODUIIL.

K xony oOyuenust B 11 Knacce mnpeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

NOHMMAaTh pPOJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHOW M 3TUYECKOM cepax AeSITeTbHOCTH YeJIOBEeKa, POJIb U MECTO
(¢U3UKN B COBPEMEHHOW HAy4YHOH KapTHHE MHUpA, POJIb aCTPOHOMUHU B
NPaKTUYECKON  JeSITeIbHOCTH YeJOBEeKa M JaJbHEHIIeM HaydHO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHUE OMHCATEIHHOU, CHCTEMATHU3UPYIOIIEH,
OOBSICHUTENIBHON U MPOTHOCTUYECKOW (YHKIUN (PU3NYECKON TEOpUU —
AIIEKTPOJIMHAMUKH, CHEIHATBFHON TEOPUU OTHOCHTEIHHOCTH, KBAaHTOBOU
¢u3uky, pons Gu3NUECKOi Teopun B (HOPMUPOBAHMU MPEICTABICHUHA O
¢u3nveckoil KapTUHEe MUpPa, MECTO (PU3UUECKOI KapTHUHBI MHpa B 00IEeM
psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHHI O MPUPOJIE;
pa3nuyaTh YCJIOBHA NPUMEHUMOCTH Mojenell (QHU3M4ecKux Ten W
MPOLECCOB  (ABJICHUH): OJHOPOJHOE DJIIEKTPUUYECKOE U  OIHOPOJTHOE
MarHuTHOE TOJIsl, FTApMOHUYECKHE KOJeOaHus, MaTeMaTUYeCKUN MasSTHUK,
U/IeabHbII MPYXUHHBI MasATHUK, TapMOHHYECKUE BOJHBI, HJICAIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JTUH3a, MOJIETIei aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IN CBETA;

pa3nuyaTh yCIOBHUS (TpaHUIBl, OO0JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (QyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTH MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSACHATH SJICKTPOMATHUTHBIC MPOLECCHl U SIBICHMS,
UCIIONb3ySl OCHOBHBIC TIOJOKEHHSI M 3aKOHBI JJIEKTPOJAWHAMUKH U
CHelMalbHONM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHECHHs



NIEKTPUYECKOro  3apsifa, cuia Awmmepa, cwia JlopeHia, 3akoH
AJIEKTPOMAarHuTHOM  WHAyKUuMM, npaBwio Jlenma, cBsizp  DJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM 1EeMu CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYyJaTbl  CHEIUaIbHOM  TEOpUU
OTHOCUTEILHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIC IIPOIECCHI U SBJICHUS, UCIIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dororddekra, mepBeld U BTOpoi mocTynatel bopa, mpuHIUI
COOTHOIIIEHUs] HeomnpeaenéHHocTen ['eifsenOepra, 3aKOHBI COXPAHEHUS
3apsIOBOTO ¥ MAacCOBOT'O YMCEN M DHEPTUU B SIACPHBIX PEAKIHUAX, 3aKOH
PaIMOaKTUBHOIO pacliajia);

OMUCHIBATh (PU3UYECKUE MPOLECCHl W SBJICHMS, HCIOIB3YS BEIUYUHBL:
HANPSHKEHHOCTD AJNEKTPUUYECKOTO TOJSI, MOTEHIMAI 3JIEKTPOCTATUIECKOTO
MoJi, pa3HOCTb MOTEHLHANOB, OAJIEKTPOJABIKYIIAS CUla, HWHIYKIHUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cuiia Ammepa, MHAYKTHBHOCTD,
AIIEKTPOJBIKYIAS CHJIA CAMOMHAYKIIWM, SHEPTrUs MAarHuTHOTO TOJIs
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMITYyJIbC, MOJHAS DHEPIHs,
DHEPrus TOKOsI CBOOOJHOM 4YaCTUIbI, DHEPTUs M HUMIYJIbC (POTOHA,
MacCOBOE YUCIIO U 3apsil Alipa, SHEPTHs CBS3H SAPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUS  (PUBMYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAs! MHIYKIMS, CAMOUHIYKIIUS, Pe30HAHC, MHTepPEPEeHLINS
BOJIH, Judpakuus, [IUCHEpcus, TOJHOE BHYTPEHHEE OTpaxKeHHE,
dboroanekTpuueckuit ahdext (hororddekr), anvda- u 6eTa-pacmansl saep,
raMmma-usiaydeHue anep, Gu3ndeckue MPUHIUIBI CIEKTPAIIBHOIO aHallu3a
1 pa0oTHI Ja3epa;

OTIpE/CIIATh HAIpaBJICHWE WHIYKIMM MArHUTHOTO TMOJIsS MPOBOJHHUKA C
TOKOM, CHJIbI Amniepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3/1aBaeMOE INIOCKUM 3€PKaJioM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €T0 XaPaKTEPUCTUKH;

NPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE MOHSTHS, TEOPUHU U
3aKOHBI I aHaMM3a © OOBACHEHHS  (PU3WYECKUX  IMPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3AHBIX CUCTEMaX, B MEKTalaKTUYECKON
cpene; NBUKEeHUS HEOECHBIX TeJ, 9BOJIOLNHU 3BE31 U BeenenHol;
IPOBOJAUTH HCCIEJAOBAHUE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
WCITOJIb30BAHUEM TIPSIMBIX HW3MEPEHUN, TPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAEC TIpadukoB ¢ Y4ETOM aOCOJIOTHBIX
NOTPEIIHOCTe  W3MEpPEeHMM, JenaTb BBIBOABI IO  pe3yibTaTam
UCCIICJIOBAHMS,



MPOBOJIUTH KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIUYHUH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIBHBIE MOIPEIIHOCTH NPSAMBIX 1 KOCBEHHBIX U3MEPEHHIA;
MPOBOAUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TMIOTE3bI: MIJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JE€JaThb BBIBOJ O CTaTyce MPEIOKEHHON
TUIIOTE3BI;

ONMCBIBATh METO/IbI OTYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
coOmro/1aTh MpaBuiia 6€30MacHOro Tpyaa MpU MPOBEICHUH UCCIEIOBAaHUN
B paMkKax y4eOHOro DJKCIEpUMEHTa, MpakKTUKymMa ©  y4yeOHo-
MCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX YCTPOUCTB U J1a0OPaTOPHOro 000PYAOBAHMS;

pemiate pacdy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢bu3nUecKkoil MOJeNbl0: HAa OCHOBAHUM aHAlM3a YCJOBUS BBIOMPATH
dbu3znueckue MOJEeNH, OTBeYarouue TpeOOBaHUSIM 3aJlayd, MPUMEHATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOPUi
OpU HUCIOJIB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHsS  3aj]ad,
MIPOBOJAUTH PACUETHI HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemaTe KadeCTBEHHbIE 3aJauyd, TPEeOyIolIue NpPUMEHEHHUs 3HaHUN U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKXKE WHTETpAllui 3HAHUM U3 IPYTUX
MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJICHUMN C ONOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3NYECKUE SIBICHMUS,

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

OPUBOJNUTH MPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyO€KHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYyKHU, B OOBSACHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MUYECKUMHU IIPOIEeCCaMU, C
MO3UINHI HKOJOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O pallMOHATLHOM
IPUPOAOIOIb30BAHUH, @ TAKKE€ Pa3syMHOM HCHOJIb30BAHUM JTOCTHUKEHUN
HAayKM W TEXHOJIOTMM Uil JalbHEHIIEro pa3BUTHS YEJIOBEYECKOIO
00I1IeCTBA;

NPUMEHSATh pa3lIMnyHble COcoObl paboThl ¢ MHpoOpMalelt (HU3NIeCKOro
CONIEp)KaHUsI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTHIA, TIPU ATOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIMOHHEIC
TEXHOJOTHH JJi1 TIOWCKa, TepepabOoTKM U TPEIbSIBICHUS Yy4eOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIMH
uHPOpMAIIMK, TOMYUYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UPOBATh  TMOJy4aeMylo  HHQOpPMAIIMI0O W  OICHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWW, TaK U HA OCHOBE
aHaJM3a UCTOYHUKA HH(POpMAIIUK;

MPOSIBIISITH OpraHU3aIMOHHBIC U MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ NMPUOOPETeHUsT HOBBIX 3HAHMKW B TpoIlecce
BBITIOJTHEHMSI IPOCKTHBIX U yUeOHO-MUCCIIEIOBATEILCKUX PadoT;

paboTaTh B TpYIMIE C HCIOJIHEHWEM pPa3INYHbIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBFHO PACIpPEAeATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OIICHWBATH BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIHI B PEIICHHE pacCMaTPUBAEMON MTPOOIEMBI;

MPOSIBIISITE MOTUBAIMIO K OyayIiei mpodeccnoHamIbHON AeSTEIbHOCTH IO
CIEIUATBLHOCTIM (U3UKO-TEXHUIECKOTO TTPOQHIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kourpoasn | IIpakTnuec
n/n NporpamMmsbl Bcero o0pa3oBaTe/bHbIE
ble padoThl | KHe padoThl
pecypchbl
Pasznen 1. HAYUHBIM METO/ ITIO3HAHUS ITIPUPO/IBI
1.1 HayuHblii MeTO1 TO3HAHUS TPUPOIBI 6 bubmorexa [OK
' v A pupoA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznexn 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Hutramica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TBEpyOro TENA > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHbBI COXPAaHEHUSI B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYVIIIPHOKUHETHYECKON TEOPUU 15 1 Bubmorexa IIOK
' yp p https://m.edsoo.ru/f16b68d7
32 TepmoanHamuka. TerioBble MallIMHbI 20 1 bubnnorexa LIOK

https://m.edsoo.ru/f16b68d7




13 Arperartsble cocTossHUs BemecTBa. da3oBbie 14 bubnuoreka [IOK
' IEPEXObI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
4.1 DIeKTpHHILCKoe 10J1e 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSIHHBIN 2IEKTPUUECKAN TOK 24 hitps://m.cdsoo.rw/fl 66687
bu6mmoreka [IOK
4.3 ToKH B pasIHHEIX Cpeiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazzea 5. PUSHUYECKUN MPAKTUKYM
N bubmuoreka [JOK
31 PuiriecKiil MPaKTHKRYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
but6mmoreka [IOK
PesepBHOE BpeMs 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KUIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM mudpoBbIe
Ne ni/m P Koutpoabsn IIpakTHyeck (up )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypchl
Pazaen 1. JIEKTPOJIUHAMMUKA
bu6nmoreka [JOK
1.1 M 14
ATHHTHOE HoJe https://m.edsoo.ru/39859ef1
bu6mmorexa [IOK
1.2 1 1
IMEKTPOMATHHTHAS HHIYKIHS 3 https://m.eds00.1ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmorexa [IOK
2.1 MexaHu4eCKHe KoJacOaHus 10 hitps://m.cdsoo.rw/39859f1
bu6nmoreka [JOK
2.2 1
DNeKTpOMarHuTHbIE KoJIeOaHus 5 hitps://m.cdsoo.rw/39859f1
)3 MexaHU4YeCcKHe U SJIEKTPOMArHUTHbIE 10 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.1u/39859¢f1
bu6nmoreka [JOK
24 Ontuia 25 ! https://m.edsoo.ru/39859¢f1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocuoset CTO

5

1

bu6mmorexa [IOK
https://m.edso0.ru/39859¢f1

Nroro no pasgeny




Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyisipHO-BOIHOBOH Ayan3M 15 bubmmorera [IOK
) PHyCKyIAp Ly https://m.edso0.ru/39859¢f1
bu6nmorekxa [JOK
4.2 (0] 5
H3HKa aToMa https://m.edsoo.ru/39859¢f1
43 ®du3Kka aTOMHOTO S1pa U JIEMEHTAPHBIX 5 bubnnoreka [IOK
' YaCTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

bu6nuoreka [JOK
5.1 OJeMeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 hitps:/m.cdsoo.ru/39859f1
Wroro no pazgeny 12
Pazzea 6. PUSHUYECKUI MPAKTUKYM
. bubnuorexa [JOK
A O 1 1
6 MSHHACCKHN NpakTHioM 6 6 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 16
Pa3nesn 7. OBOBIIIAIOIIEE IOBTOPEHHUE
CucremaTtu3zanus 1 000011eHNE
71 IIPEAMETHOTO COAEP/KAHMS U OIIbITa 15 bubnnoreka [IOK
' JeSATeTLHOCTH, MPUOOPETEHHOTO MPHU https://m.edso00.ru/39859¢f1
u3yueHnu Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
Pe3epBHOE Bpems 10 bubmmorera [IOK

https://m.edso0.ru/39859¢f1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
JlaTa
Ne Kontpoa | Ipakruue uudposkIe
Tema ypoka usyue
n/n Bcero bHBIE CKHue — 06pa30BaTeJ1bHI)Ie
padoTbI padoTbI pecypcbl
1 ®duszuka — pyHgaMeHTaIbHas HayKa O MpUpoJIe 1 bubamorexa HOK
YA Y PHpOA https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
UCCIe0BaHus PU3NYECKUX SBJICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHsl B MIPOLIECCE MO3HAHUS
3 apu OE[LI Ha6moz[eine u 3§cne MMEHT B 1 bubmmorexa TTOK
PHPOIERL. P https://m.edsoo.ru/34c49931
¢buznke
bubmmorexa [IOK
4 Crioco6bI u3mMepeHust Pu3NUeCKUX BEIUYNH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOGCOIIIOTHAsI U OTHOCUTEIbHAS MTOTPEITHOCTH | bubnmnorexa [JOK
U3MEpEeHU PU3NUECKNX BEITUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B Gusuke. Ponb u mecto
6 ¢bu3uku B pOPMUPOBAHUHU COBPEMEHHON | bubnuoreka [IOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NEeSATEIbHOCTH JIFOIEH
Mexanuyeckoe aBmxeHue. CucreMa oTcuera.
bu6mmoreka [IOK
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUXKECHHSL. 1
https://m.edsoo.ru/e9a52{02
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH
Pannyc-BexkTop MaTepualbHON TOUKH, €T0
y b P bu6mmoreka [IOK
8 MPOEKIMU HA OCH KoopAuHAT. Tpaekropusi. 1

[Tepememenue. Ckopocts. MIX nmpoekuuu Ha

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




OCH KOOpAHHAT

PaBHOMEpHOE IPAMOJIIMHEWNHOE JBUKEHUE.

9 ['paduaeckoe onrcanue paBHOMEPHOTO bubmorexa [OK
P . p p https://m.edso00.ru/89ba7190
MPSMOJIMHEHOTO IBH>KEHUS
10 CrnoxxeHue nmepeMenieHnii i CKOPOCTEH. bubnmnorexa [JOK
Pemnrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBmkeHne. MruoBeHHast
11 CKOpOCTh. Y ckopenue. [IpsmonuueitHoe bubmorexa [TOK
P ) p P https://m.eds00.1u/a99549a7
JBIKEHUE C TIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucaHue NpsIMOIMHEHHOTO bubnuoreka [IOK
JIBW)KEHUS C IIOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobosHOe najseHue. Y cKkopeHre cBOOOTHOTO
13 najeHus. 3aBUCUMOCTh Koop WHAT, CKOPOCTH Bubnmorexa [IOK
s ) pA > CKOP ’ https://m.edso0.ru/f738109¢
YCKOpPEHUS OT BPEMEHHU U UX rpaduxu
14 JIBu>keHue Tena, OpOoIIeHHOTO MO YTIIOM K bu6mmoreka [IOK
TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe nBuxkeHue. J[B>keHue 1o
15 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs! CKOPOCTb. bubnmnorexa [JOK
IIepnon n yactora. LleHTpOCTpEMHUTENBHOE U https://m.edsoo.ru/33196fbe
MIOJIHOE YCKOPEHUE
bu6mmoreka [IOK
16 Kontponbnas padota nmo teme "Kunemaruxa"
p P https://m.edsoo.ru/124232¢
IIepBb1it 3ak0oH HproToHa. THEpUMabHBIE
R bubnuorexa [JOK
17 CUCTEMBI OTCYETA. [[pHHIMI OTHOCUTEIBHOCTH
B https://m.edsoo.ru/5a9¢4a64
lNanunes. HennepuuanbHbIE CUCTEMBI OTCUETA
18 Cuna. PaBHoselicTBYyIOAs cuna. Bropoit bubnmnoreka [JOK
3akoH HproToHa. Macca https://m.edsoo.ru/141d3837
19 Bsaumogeicteue ten. Tperuit 3akon HeroTona bubnuoreka [IOK




https://m.edsoo.ru/57dba505

HpI/IHI_II/IH Cynepro3nunuun CuJI. Pemenune 3amaq

bu6mmoreka [IOK

20
Ha IIpUMEHEeHNe 3aK0OHOB HploTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHHUS.
21 DKBUBAJICHTHOCTh T'PaBUTAILIMOHHOW U Bubnmorexa [IOK
N p H https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
) Cuia TSKeCTH U YCKOpEeHHE CBOOOTHOTO bubnmnorexa [JOK
MaJIcCHUS https://m.edsoo.1u/22757f26
JIBr>keHre HeOECHBIX TeJ U MX
23 HWCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa [JOK
4 vt P https://m.edsoo.ru/11abfa0a
KOCMHYEeCcKasi CKOpOCThb. 3akoHbI Kerepa
bu6mmoreka [IOK
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
yrpyr Y https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bubnmnoreka [JOK
25 JIBM>KeHUE B JKUJIKOCTH U Ta3e C YYETOM CHJIIbI https://m.edsoo.ru/1fa86499
COIIPOTUBJICHHUS CPEIbI https://m.edso0.ru/2cb29676
26 Hasnenue. 'uapocrarnueckoe JaBieHUE. bubnmnorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubmmorexa [IOK
AbcomtotHO TBepaoe teno. [loctynarensHoe u
27 BpaliaTeIbHOE JTBUKEHHUE TBEPJIOTO Tesa bubmorexa [TOK
paitl A PA https://m.edsoo.ru/2b95d57¢
)3 MoOMEHT CHJIBI OTHOCUTENTEHO OCH BPAIIIEHUS. bubnmnorexa [JOK
[Tieyo cubl https://m.edso00.ru/653d3459
CrnoxxeHue Cuil, MPUJIOKEHHBIX K TBEPIOM
29 temy. Llent T;[)KeI::TH Tena YCJIOBI/MP ’ bubmorexa HOK
¥ p ) https://m.edsoo.ru/9aa79a7d
paBHOBeCHsI TBEPIOTO Tea. Busl paBHOBECHs
b K
30 Pemenue 3amau nommorexa 110

https://m.edsoo.ru/dclcaac0




KonrtponbHas padora no Teme "/luHaMuka.

bu6mmoreka [IOK

31
Craruka TBepaoro tena" https://m.edsoo.ru/9f5a574¢
NmMnynbsc MaTepraibHOW TOUYKH, CUCTEMBI
1 MarepuanbHbIX ToueK. LleHTp Macc cucTeMbl bubnuoreka [IOK
MaTepHalbHBIX TOUEK. Teopema O JBUKEHUU https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
NMnynbe cuiibl 1 M13BMEHEHUE UMITYJIbCA TeNa.
33 3aKOH COXpaHEHUs1 UMITyJbca. PeakTuBHOE Bubnmorexa [IOK
p y ' https://m.edsoo.ru/13f0a221
JBUYKEHUE
MoMeHT uMITyJIbca MaTeprUaIbHON TOUKH.
34 [IpencraBnenue o COXpaHEHMH MOMEHTA bubmorexa [OK
P https://m.edsoo.ru/d6532eb9
HMITYJIbCa B IEHTPAJIbHBIX MOJIAX
bu6mmoreka [IOK
35 Pemenue 3amau
https://m.edsoo.ru/f7706d63
PaboTa cuiibl Ha MaJIoM U Ha KOHEYHOM
bu6mmoreka [IOK
36 nepemenieHuu. ['paduyueckoe mpeacTaBieHne
https://m.edso00.1u/913974c7
paboThI CUITbl. MOIIHOCTH CHITBI
Kunernueckas sueprus. Teopema 06
. bubmuorexa [JOK
37 W3MEHEHUU KMHETHYECKOM SHEPT U
. https://m.edsoo.ru/9a5e2¢e74
MaTepuaIbHON TOYKU
[ToTennuanbHbIe U HETIOTEHIIUATBHBIE CHIIBI.
38 ITorennmansHas >ueprusi. Bropas bubnmorexa LIOK
prits. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KocMuUeckasi CKOpocTh. CBsi3b pabOTHI
39 HETOTCHITUAIbHBIX CHJI C U3MECHEHHEM bubmuorexa [JOK
MEXaHUYECKOM 3HEPTrUr CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHHUsI MEXaHUYECKON YHEPTUHN
40 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS. bubnuotexa [JOK




YpasHeHue bepHyium U1 uaeanbHON
KUIKOCTU

https://m.edsoo.ru/f30f43b6

Kontposnbnas pabota mo teme "3akoHbI

bubmmoreka [IOK

41
COXpaHEHUs B MEXaHuKe" https://m.edsoo.ru/474e7c4a
PasButre npeacraBieHuit 0 MpUpoOaE TEIUIOTHI.
42 Ocnosuble nonoxenuss MKT. uddysus bubamorexa LHOK
) y3uiL. https://m.edsoo.ru/b0a4445f
BbpoyHoBcKOE nBUXKEHUE
Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
43 Tle Xapakre BfI)KeHI/ISI u B:&HMO eﬁclr)smi brbmorexa [TOK
$ AP pA s https://m.edsoo.ru/c44d02e2
YJacTHUIl BellecTBa
Macca u pazMepsl MOJIEKY (ATOMOB).
44 Konnqecho Bep ecTBa Filocio;IHHa;{) brbmorexa [JOK
- ' https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. Temnosoe paBHosecue. [llkana bubnuoreka [IOK
Henscus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 P
CHICHAC sa/ad https://m.edsoo.ru/1531abas
bu6mmoreka [IOK
47 nu iras. [
JICAIILHBI a3 A30BbIC 3AKOMbI https://m.edsoo.ru/ldeb2367
43 VYpasuenue MeHnneneena-Kiamneiipona. bubnmnoreka [JOK
Pemntenue 3amau https://m.edsoo.ru/8d12¢328
bub6mmorexa [IOK
49 Ab .3
COJIFOTHAs Temneparypa. 3akoH JlanpToHa hitps//m.edsoo.ru/14e02d 1f
50 N3omporneccs! B uaeaabHOM rase ¢ bubnuoreka [IOK
MOCTOSSHHBIM KOJHMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
51 I'paduueckoe npecTaBiIeHne U30MPOLECCOB: bubnuoreka [IOK
u30TepMa, U30X0pa, U306apa https://m.edsoo.ru/1344327b
52 OcnoBHoe ypaBHenne MKT bubnuotexa [JOK




https://m.eds00.ru/c8094721

bu6mmoreka [IOK

53 Pemenue 3anau
A https://m.edsoo.ru/10265a05
CBs13b a0CONIOTHON TeMIepaTyphl
TEPMOJMHAMUYECKON CUCTEMBI CO CpEIHEN

54 pMOAL . . peAt https://m.edsoo.ru/c38af875
KMHETHYECKOM dHEpruei mocTynaTeaIbHOTro
TETJIOBOTO ABMKEHUS €€ YaCTHI]

55 O06001IeHre U cCUCTEMaTU3aIMs 3HAHUM 110 bubnmorexa [JOK
teme "OcHoBbel MKT" https://m.edsoo.ru/09d12fd8

bubmmoreka [IOK

56 KonTponbhas padota no teme "OcHoBsl MKT"

P P https://m.edsoo.ru/13adad59
Tepmonunamudeckasi cucreMa. 3ajlaHue
BHEIIHUX ycnoBui uist T/ cucremsl.

57 Breminne u BHyTpeHHUE TTapaMETPHI. bubnmnoreka [JOK
[TapameTpsl T/] cuctemsbl Kak cpeHuE https://m.edsoo.ru/5{8d38a3
3HAYEHUsI BEJIMUUH, OMTUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano rTepMoOAMHAMUKH.

58 Camomnpown3sBoiibHas pemakcarus T cucremsr bubmorexa HOK

P P " https://m.edsoo.ru/8ec51210
K TETJIOBOMY PaBHOBECHIO

59 Mopenb uaeanbHOTO ra3a B TEpMOIUHAMUKE. bubnmnorexa [JOK
VYcnoBusi TPUMEHUMOCTH 3TON MOAETH https://m.eds00.ru/29355001

60 VYpaBuenue MenaeneeBa-Knanelipona u bubnuotexa [JOK
BBIPAKECHUE JIJI1 BHYTPEHHEHN SHEPIUU https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpeHHEN SHEPTrUn

61 OJIHOATOMHOTO MJI€aJIbHOTO Iasa. bubnuotexa [JOK

KBa3ucrarndyeckue u HeCTaTUYSCKHE
IMPOLECCChI

https://m.edsoo.ru/ac5cacl5




BHCMGHTapHaH pa60Ta B TCpPMOJUHAMUKE.

bub6mmoreka [IOK

62 Brruucnenue paboTsl 1o rpaduky mnpoiecca Ha
p paguxy npon https://m.edsoo.ru/741d5738
pV-nuarpamme
Temnonepenaua Kak crocod H3MEHEHUS
63 BHyTpeHHel 3Heprun T/l cuctemsl 6e3 Bubnmorexa [IOK
yp p https://m.edsoo.ru/3d734561
COBEpIICHHS pabOTHI
64 KonBexk1usi, TEMIONPOBOIHOCTD, U3TyYEHHUE brbmorexa [TOK
o, pOBOA MBIV https://m.edsoo.ru/157b54cd
KonnuectBo TennoTel. TemioéMKOCTh Tena.
65 VY nenbHas U MOJISIpHAsk TEMIIOEMKOCTH bubnmnorexa [JOK
BEILIECTBA. Y IeJIbHAS TEIJIOTa CTOPAHHUS https://m.edsoo.ru/7ba67355
TOILIMBA
66 Pacuér xonuyecTBa TEIUIOTHI IPU bubnuoreka [IOK
Tenjonepenaye https://m.edsoo.ru/1dbSad4e
67 [Tonsitue 06 aquadaTHOM mporiecce. [lepBriii bubnmnoreka [JOK
3aKOH TEPMOJIUHAMHUKHI https://m.edso0o.ru/d8098824
68 KonuyecTBO TEmIOTH 1 paboTa KaKk MephI bubnmnorexa [JOK
M3MEHEHUs BHyTpeHHe! sHeprun T/l cuctemsl https://m.edsoo.ru/b047alcd
BTopotii 3ak0H TepMOIUHAMUKH TSI
69 aBIfOBGCHBIX u Hpe ABHOBECHBIX TPOIIECCOB brbmorexa [TOK
P p port ' https://m.edsoo.ru/c6f4f464
HeobOpatumocTs pupoIHBIX MTPOIIECCOB
bubmmoreka [IOK
70 IT i . KII
PHUHIIUTIBI IEUCTBUS TEIJIOBBIX MAIIH Ji| hitps://m.cdsoo.rw/2e945513
but6mmoreka [IOK
71 MakcumanbHoe 3Hauenue KIT/I. Kapno
KEMMATIPHOC SHACHH /L. N Kap https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Pemenue 3ana
HHCHHAE SaAaT https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHUE aCTIEKThI UCIOIb30BaHUS bubmuorexa [JOK




TEIJIOBBIX ABUTaTENel. TernnoBoe 3arpsa3HeHne
OKpYXarollen cpeibl

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

bu6mmoreka [IOK
74 Pewrenue 3anau
https://m.edsoo0.ru/c8c70432
75 O06o011ieHne 1 cucTeMaTu3alys 3HaHui 1o bubnuoreka [IOK
teme "Tepmoaunamuka. TemnoBbie MamvHbI" https://m.edsoo.ru/28d62b3f
76 KonTponbhas pabota no teme bubnuoreka [IOK
"Tepmonunamuka. TeniaoBbie MalIuHbBI" https://m.edsoo.ru/1b6e26¢c5
[TapooGpazoBanue U KOHIEHCAITHS.
77 Hcnapenue u kunenue. Y neibHasi TEIIOTa bubmorexa [TOK
P ’ https://m.eds00.ru/6f8e6777
nmapooOpa3zoBaHus
Hacebimmennbie ¥ HEeHACHIIICHHBIE TTAPHI.
KadecTtBeHHast 3aBUCMMOCTH TUIOTHOCTH U
JABJICHUS HACBIIIIEHHOTO 1Mapa OT
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMaA bubmorexa [JOK
PaTypHL, https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHHS OT JaBJICHUS B
KHUIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS U bubnmnorexa [JOK
OTHOCHUTENBHASA BIAXXHOCTh https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemenue 3anau
https://m.edsoo.ru/18e95ft3
81 Tépnoe teno. Kpucramnuyeckue u aMoppHbie bubnmnorexa [JOK
Tesia. AHU30TPONUS CBOMCTB KPUCTAJIIOB https://m.edsoo.ru/20a88a03
%) [InaBneHue u Kpuctauu3anus. Y aeabHas bubnuoreka [IOK
teruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
23 Hedopmaruu 1BEpAoro Tena. Pactskenue u bubnuotexa [JOK

cxarue. Casur. Monyns FOHra. [Ipenen

https://m.edsoo.ru/dalaabl0




yIpyrux aehopmariuii

TermtoBoe pacmiMpeHne KUAKOCTEN U TBEPABIX

but6mmoreka [IOK

84 TeN. AHTApMOHHU3M TETUIOBBIX KOJieOaHUH
P https://m.edsoo.ru/7baSedf2
YacTHI[ BEUIECTBA

g5 [IpeoOpa3oBanue sHEPrUH B Pa30BBIX bubnuoreka [IOK
rnepexonax https:/m.edso00.ru/97a0672f

bu6mmoreka [IOK

86 VYpaBHeHHe TemIoBoro d6anaHca

P https://m.edsoo.ru/ab1521fb
but6mmoreka [IOK

87 Pemenue 3anau

A https://m.edsoo.ru/8ab7f40d
[ToBepxHOCcTHOE HaTsKeHHE. KanuiuisapHbie
88 sIBJICHUS. J{aBlieHHe 10J] HCKPUBIECHHOM bubmorexa TIOK
' P https://m.edsoo.ru/b42f1{97
MOBEPXHOCTHIO xKuAKOCTH. Dopmymna Jlannaca
O060061eHne 1 cucTeMaTH3alus 3HaHUH 110
89 TeMme "ArperaTHbIe COCTOSHUS BEIIECTBA bubmorexa HOK
P | ’ https://m.edsoo.ru/0b52575¢
@®a30BbIE IEPEXOABI

90 KonTponbhast pabota no teme "Arperatuoie bubnuoreka [IOK
cocTostHUA BelecTBa. Pa3oBble nepexonl” https://m.edsoo.ru/7dc2a739
DnekTpu3alus Tel U €€ MpOosIBICHUS.

91 Dnektpuyeckuii 3apsa. JlBa Buaa bubnmnoreka [JOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKU U TIOJTYTIPOBOTHUKHI

9 DneMeHTapHBIN MIEKTPUIECKUH 3apsil. 3aKOH bubnuoreka [IOK
COXpaHEHU DJIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/f49afd24

93 B3aumoneiicteue 3apsanoB. Touednsie 3apsbl. bu6mmoreka [IOK
3akoH Kynona https://m.edsoo0.ru/445b7746

b K

94 Pemenue 3anau no/morexa [0

https://m.edsoo.ru/6b87ec5a




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

BHCKTpI/ILICCKOG noise. Ero ageiictBue Ha

bu6mmoreka [IOK

95
JIIEKTPUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 31EKTPUYECKOTO TTOJISL.

96 [TpoGuslif 3apsia. JInHuM HanpsKEHHOCTH bubnuoreka [IOK
ANEKTpUYECKOro nosst. OqHOpOIHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE T10JIE

97 [ToTeHIManbHOCTD 2JIEKTPOCTATUHYECKOTO bu6mmoreka [IOK
nosist. Pa3HOCTE OTEHIIMANIOB U HAIIPSKEHUE https://m.edsoo.ru/80021447
[ToTenunanbHas 3HEprus 3apsaa B

98 AJEKT OCT&TI/I‘IGCKOI\E nosne I1)'10TeH nain bubmorexa [TOK

p ) I https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO

99 CBs13b HAMPSHKEHHOCTH TIOJISL U PA3HOCTHU bubnmnorexa [JOK
IMOTEHIUAJIOB JUIA DJIEKTPOCTATHYECKOIO IO https://m.edsoo.ru/df7a6838

100 IIpuHLUII CYyIEPIIO3ULIUH DIIEKTPUYECKUX bubnuoreka [IOK
nojeun https://m.edsoo.ru/Ocfe4abe

bu6mmoreka [IOK

101 Pemenue 3anau

A https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubnuoteka [JOK
3apspKeHHOU cepbl https://m.edsoo.ru/b297b5¢3
ITone paBHOMEPHO 3apsKEHHOTO MO0 00BEM

103 mapa pHone aI];HOMepHO 3apsHKEHHOU ’ bubmorexa TIOK

pa- P p p https://m.edsoo.ru/f7a665¢ee
0ECKOHEUHO! TIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. bubnuoreka [IOK
YcnoBue paBHOBECHS 3aps10B https://m.edsoo.ru/32405¢eab

105 JIMDIEeKTPUKY U TIOJTYTIPOBOIHUKH B bubnmnoreka [JOK
3JIEKTPOCTATUYECKOM MOJIE https://m.edsoo.ru/060ebab5

106 Konnencarop. D1ekTpoéMKOCTh bubnuotexa [JOK




KOHACHCATOpA. QHGKTpOéMKOCTL IIJIOCKOT'O
KOHACHCATOpa

https://m.edsoo.ru/845b4173

107 [TapannensHOE COEIMHEHNE KOHJIEHCATOPOB Bubnmorexa [IOK
p A A p https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarenbHOE COEAMHEHUE but6mmoreka [IOK
KOHZIEHCATOPOB https://m.edsoo.1u/1€992920
109 DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa Bubnmorexa [IOK
P P A P https://m.edsoo.ru/73a34f18
bub6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5tb2acb5
https://m.edsoo0.ru/27434040
11 JIBr>keHue 3apsKEHHON YaCTHULIBI B but6mmoreka [IOK
OJIHOPOZIHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o011ieHne 1 cucTeMaTu3alys 3HaHui 1o bubnuoreka [IOK
Teme "DnekTpuyeckoe nosue" https://m.eds00.ru/5752603f
114 KonrponbHas paborta no Teme bubnuoreka [IOK
"DnexkTpuueckoe nosie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYIIIECTBOBAHUS MOCTOSHHOT'O JIEKTPUYECKOTO bubmorexa [JOK
v p https://m.edsoo.ru/233311b5
TOKa
bu6mmoreka [IOK
116 " .H
crotnmkn Toka. Hanpsokerre u 3/1C https://m.edsoo.ru/0839al15
117 3akoH OMa I ydacTKa HEeNH. DJIEKTPUIECKOe bubnuoreka [IOK
COIIPOTUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTbH CONPOTUBIICHUS OHOPOTHOTO
P AHOPOA bubnuoreka [JOK
118 IIPOBOJIHHKA OT €0 JUIMHBI U IIJIOMAIN

IMOMNEPECUYHOTO CCUCHUA

https://m.edsoo.ru/95fcdf51




119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnuotexa [JOK
Pemenue 3anau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapAIIIEIBHOE, bubnuotexa [JOK
CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX IIETIEH. bubnuoreka [IOK
[IpaBuia Kupxroga https://m.edsoo0.ru/1794cf37
bu6mmoreka [IOK
122 P
CHICHHE sa/at https://m.edso0o.ru/3881b469
123 Pabota snexktpuueckoro Toka. 3akoH Jxoyns bubnmnoreka [JOK
—Jlenna https://m.edsoo.ru/a3605¢5¢
bu6mmoreka [IOK
124 P
CHICHHE sa/at https://m.edso00.1u/676 1bfOf
125 MOMIHOCTB 3IEKTPUIECKOTO ToKa. TeroBas bubnmnoreka [JOK
MOIIIHOCTD, BEIACIAEMAasd Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bu6mmoreka [IOK
126 P
CHICHHE sa/at https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpeHHEE COTIPOTUBIICHUE bubnmnoreka [JOK
HUCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 171 TTOJIHOM (3aMKHYTO ) bubnuotexa [JOK
AJIEKTPUYECKOMN LT https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P
CHICHHC saaad https://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 M
OHIHOCTL HETOHIa Toka https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
131 K
OPOTKOE SaMBIKAHHE https://m.edsoo.ru/546f5632
b K
132 KonneHcarop B ienu moCTOSSHHOTO TOKa nomorexa IO

https://m.eds00.ru/35368{3¢




bubmmoreka [IOK

133 Pemenue 3ana
HHCHHE sakad https://m.edsoo.ru/4410cef0
134 Pemenue 3amaa mo treme "IlocTostHHBIH bubmuorexa [JOK
AIEKTPUIECKUIN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amgau nmo teme "IlocTostHHBIN bu6mmoreka [IOK
ANEKTPUUECKUI TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amaa mo treme "IlocTostHHBIN bubmuoreka [JOK
ANEKTPUUECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O06o06mmenre 1 cucTeMaTH3alus 3HAaHUH 110 bubmuorexa [JOK
teMe "[locTosHHBIHN 1eKTpuuecKuii ToK" https://m.edsoo.ru/bfd7a050
138 KonTponbhas padota no teme "IlocTostHHBIN bubnuoreka [IOK
AIEKTPUIECKUIN TOK" https://m.edsoo.ru/1885ddf1
DJNeKTpUuYecKasi IPOBOAMMOCTD Pa3IMUHBIX
139 BE eciB DJIeKT Ilzqecsnﬁ TOK BpMeTaJ'IJ'IaX bubmorexa [OK
HHECTE. P ' https://m.edsoo.ru/da794295
CBepXIpoBOJIUMOCTh
DNEeKTPUYECKUIA TOK B paCTBOpaxX M pacruiaBax
140 3IIEKT pOJ'II/ITOB 3aKOHHp (OF:] ape;I nljl bubmorexa [OK
P ' panei X https://m.edsoo.ru/4b423491
3JIEKTPOJIn3a
bub6mmoreka [IOK
141 C) i !
JMEKTPUUECKU TOK B Tazax. [lnazma https://m.edsoo.rw/92d92£76
142 DNeKTpUUYECKNI TOK B BaKkyyMme. BakyyMHbIe bubnuoreka [IOK
puOOpHI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUIN TOK B MOJIYITPOBOJHUKAX bubmorexa [OK
p ynip A https://m.edsoo.ru/ab61c660
bubmmoreka [IOK
144 [TonynpoBOHHKOBBIE TIPUOOPHI
YHpOBoa prboP https://m.eds00.rw/83622200
145 dusnyeckuil npakTukyM 1o teme "M3mepenune bubnuoreka [IOK

CHJIbI TOKA U HAIIPSI’KCHUS B LICIINU

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




IIOCTOSIHHOT'O TOKa IIPH ITOMOIIY aHAJIOTOBBIX
U M (PPOBBIX U3MEPUTENBHBIX MPUOOPOB" WK
"3HakoMCTBO ¢ M pOBOii 1abopaTtopuelt mo
¢uzuke. [Ipumeps! usmepenus Gusnueckux
BEJIMYMH IIPU TOMOIIN KOMITbIOTEPHBIX
IaT4uKoB"

146

duznyeckuil npakTukyM no teme "Msydyenue
HEPABHOMEPHOI'O JBUKEHHUS C LENbIO
orpezieNIeHUs MTHOBEHHOM ckopocTu"

bubmmorexa [IOK
https://m.eds00.ru/f6292{5f

147

dusnyeckuil npakTukyM 1o teme "M3mepenune
YCKOpEHUS IPU NPSIMOJIMHEUHOM
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM
wiockoctu" wim "HMccnenoBanne 3aBUCUMOCTH
IIyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
NBIOKEHNN"

bu6mmoreka [IOK
https://m.eds00.ru/6960b6ef

148

®dusznyeckuil npaktukym 1o teme "M3mepenue
YCKOpEHUsI CBOOOTHOTO TafieHus" Hiin
"N3ydyeHue qBUKEHUS Teaa, OPOIIEHHOTO
TOPU30HTAJIBHO"

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

149

®duznyeckuil npakTukyM no teme "M3ydyenue
JBKEHUS TEJa 1O OKPY>KHOCTH C IMIOCTOSTHHOM
10 MO0 cKopocThio" nin "HccnenoBanue
3aBUCHMOCTH ITepro/a 00parieHus
KOHMUYECKOTO MasiTHUKA OT €ro rnapamerpon"

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

150

®dusznyeckuil npaktukym 1o teme "M3mepenue
PaBHOJICMCTBYIOIIECH CUJIbI IPU IBUKEHUH
OpycKa 1o HaKJIOHHOM IJTIOCKOCTH" WITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHHU JIBUYKEHUS OpycKa 10 HaKJIOHHOM

bub6mmoreka [IOK
https://m.edsoo.ru/0b34db84




IIJIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €T0
Macchel"

151

@uU3HYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasue, oT ux nedopmanun" nin "Msydenue
JBUKECHMSI CUCTEMBI TEJI, CBA3AHHBIX HUTBIO,
MEePEeKUHYTOM uepe3 nErkuit 61oK"

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

152

dusnyeckuil npakTukyM 1o teme "M3mepenune
KO3 pHLIMEHTa TPEHUS 110 BEIMYUHE YTIIOBOTO
koa¢dunmenta 3asucumoctu Frp(N)" ummu
"HccnenoBanue ABMKEHUs OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
koa¢pdunmenTom Tpenus" wiu "M3yuenue
JBUKEHMSI TPy3a Ha Baly C TpeHUEM"

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

153

@u3HUECKUil NPAKTUKYM 110 TEME
"HccnenoBanue ycioBUi paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpalleHUs "
nin "KoHcTpynpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOWYMBOCTH TBEPJIOTO TeJa, UMEIOILETO
MJI0111a1b OTOpPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4{7

154

®dusznyeckuii npaktukym 1o teme "M3mepenue
HMITyJIbCa TeJIa TI0 TOPMO3HOMY IIyTH'" WU
"M3mMepeHue CUIIbl TATH, CKOPOCTU MOJENH
3JIEKTPOMOOMIIS U MOIIHOCTHU CHJIBI TSATU" WK
"CpaBHEHNE U3MEHEHUS UMITYyJIbCa Teja C
uMmmyascoM cunsl" i "HecnenoBanue
COXPAaHEHHUS UMITYJIbCA IPU YIIPYTOM

bu6mmoreka [IOK
https://m.edsoo.ru/8561b28e




B3auMozeiicteun" i "M3mepenue
KMHETUYECKOM SHEPrUH Tella 10 TOPMO3HOMY
nyTH"

155

dusnyeckuil npakTukyM 1o teme "M3ydenue
M30TEPMHUYECKOTO Ipoliecca (PeKOMEHI0BaHO
UCNOJIb30BaHuE LKU(POBOI JabopaTopun)" wnm
"N3yueHnue n30xopHOTo nporecca" uiu
"N3yuenue nzobapHOro npoiecca’ win
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

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

156

dusnyeckuil npakTukyM 1o teme "M3mepenune
yEJIbHOW TEMIOEMKOCTH" WU
"UccnenoBanue mpolecca OCThIBaHUS
BeulectBa" win "MccnenoBanue agradbaTHOTO
nporiecca" unu "M3yueHne B3auMOCBsI31
SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMO/IEUCTBUS
U TEMIIepaTypbl KUMIEHUS )KUJIKOCTEN"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61

157

®duznyeckuil npakTukyM o teme "M3ydyenue
3aKOHOMEPHOCTEN HCIapeHus KuakocTen"
win "M3Mepenue yneapbHOM TerioThl
aBsieHus abaa" uinu "M3yduenue cBONCTB
HachILEHHBIX MapoB" win "M3mepenue
a0COJIIOTHOM BJIQXKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B omeleHun'. 3zmepenue
KO3 pHIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bl1a23b5

158

Pu3nuecKuil NPaKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus SJHepruu
3apsHKEHHOI0 KOHAEHCATOpa B DHEPTHIO
n3nydyenus ceeroguona” unm "Msydyenue
IIPOTEKaHUs TOKA B LIETIH, COAEPIKaLIEH

but6mmoreka [IOK
https://m.edsoo.ru/ec424377




KoHAeHcarop' win "PacnipeneneHue pazHOCTH
MOTEHIINAJIOB (HAMPSDKEHUs ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCAaTOpoB"

Pu3nuecKuil NPaKTUKYM 110 TEME
"HccnenoBanue CMEIaHHOTO COEINHEHUS
pesucropoB” nin "M3MepeHue yaeapHoro

bu6mmoreka [IOK

159
COIPOTUBIIEHUS POBOIHUKOB'" WU https://m.edsoo.ru/2b179d98
"HccnenoBaHue 3aBUCUMOCTU CHIIBI TOKA OT
HaIPsDKEHUS JJTsI JIAMITbl HaKaJTuBaHUs"
Pu3nuecKuil NPaKTUKYM 110 TEME
"Habmronenue snextponusa” i "U3mepenue
3aps/ia OJTHOBAJICHTHOTO MOHA" UK BuG OK
nonIoTeKa
160 "HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS 1
" https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" HIH
"CHsITHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU
auona”
Pesepubiit ypok. O600111eHIE 1
. bubnmnoreka [JOK
161 cUcTeMaTu3alus 3HaHUH 10 TeMe 1
" " https://m.edsoo.ru/ed017d93
Kunemaruka
162 PesepBHblil ypok. O60011eH1E 1 bubnuoreka [IOK
cucTeMaTu3aIus 3Hanui mo teme "J[unamuka" https://m.edsoo.ru/3149956b
PezepBHblit ypok. O6001eHue 1 Eub OK
. nonIoTeKa
163 cucTeMaTu3alus 3Hanuit mo teme "CraTuka 1
" https://m.edsoo.ru/0f9752ac
TBEPJIOTO Teja
PezepBHblit ypok. O6o01eHue 1 Eu OK
B noIroTeKa
164 CHUCTEMATHU3aIMs 3HAHUU 110 TeMe ""3aKOHEBI &
https://m.edsoo.ru/6¢0df9cc

COXpaHEHUs B MEXaHUKe"




PesepBHelit ypok. O6001IeHNE 1

bub6mmoreka [IOK

165 i "O 1
cucTeMaTu3alus 3HaHUM nou TemMe "CHOBBI https://m.edsoo.ru/de] 48976
MOJICKYJIIPHOKMHETHYECKOU TEOPHH
PesepBHrlit ypok. O6001IeHNE U
166 CI/ICTI;MaTI/BZp ust 3HaHHI§l 0 TeEME 1 bubmorexa HOK
" 3 " https://m.edsoo.ru/Obec77¢cl
Tepmoaunamuka. TemnioBbie MalIMHBI
PesepBHrlit ypok. O6001IeHNE 1
167 CHCTEMATHU3alNs 3HAHUM 10 TeEME 1 bu6mmoreka [IOK
"ArperatHble cocTosiHUs BemecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexonp!”
Pesepubiit ypok. O600111eHIE 1
168 CI/ICTI;MaTI/ISZ.’p WSl 3HAHWUM IO TEME 1 bubmorexa OK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepubIil ypok. O600111eHIE 1
P P iII bubnuoreka [JOK
169 CHUCTeMaTHu3aIvs 3HaHUH 110 TeMe 1
. . https://m.edsoo.ru/3cae6dal
"TTocTOSIHHBIN MEeKTpUYECKUH TOK"
PesepBubIit ypok. O600111eHIE 1
170 CI/ICTEM&TI/ISZP vs 3HaHuH 110 Teme "Toku B 1 bubmmorexa LOK
B " https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 170 16




11 KUIACC

KoanuyecTBO yacos 1 DJIeKTPOHHbIE
ara
Ne T Konrtpoan | IMpakTuuec uugposkie
eMa ypoka usyue
n/n Bcero HbIE KHue — 06pa30BaTeJ1bHI)Ie
padoTbI padoTbI pecypchl
BzaumoneiicTBre NOCTOSHHBIX MAarHUTOB U
1 MPOBOJHUKOB ¢ TOKOM. MaraHuTHoe 1oJje 1 bubmorexa [IOK
pOBOJ ' ' https://m.edsoo.ru/487a8593
['unore3a Amnepa
Bexrop MarautHOM MHAYKIUU. [IpuHIIMIT
2 cyme 11;)031/1 15074 MarHI/ITi}I],D:l noneﬁp .HI/IHHI/II/I 1 bubmorexa [IOK
yrep VLI ' https://m.edsoo.ru/4clabech
MarHuTHOM MHIYKIIMHU
3 MarnuTHoO€ 1moJjie TPOBOTHUKA C TOKOM. | bubnmnorexa [JOK
OmnbIT OpcTena https://m.edso0o.ru/d35d5262
. bubnuoteka [JOK
4 Cuita Amrepa, €€ HampaBicHHE 0 1
118 AMIED HATIPABIICHHE 1 MOAYITH https://m.edso00.1ru/26d9¢5ba
bu6mmoreka [IOK
5 P 1
CHICHHE 3alad https://m.edsoo.ru/a37a0c21
6 ITpumeHneHnune 3akoHa Amnepa. 1 bubnuoreka [JOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HampaBieHHUE U MOIYJIb.
7 I[BI/I)KGHI/I:G 3: SDKGHHO§ YaCTHUIIbI B Hy 1 bubmorexa HOK
P t https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bu6mmoreka [IOK
8 Pemienue 3amaq 1
g https://m.edso00.ru/504¢98c7
bubmmoreka LIOK
9 PabGora cunbl Jlopenna 1
PeHI https://m.edsoo.ru/d518be4b
10 Pemienue 3amaq 1 bubmmoreka LIOK




https://m.eds00.ru/93617bd9

1 MarunurtHoe 1oJie B BEIECTBE. bu6mmoreka [IOK
deppoMarHeTUKH, rapa- U JuaMarHeTUKu https://m.edso0.ru/30ff9608
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTUKOB. bubnuoteka [JOK
[TpumeHnenue GpeppoMarHeTHKOB https://m.edsoo.ru/0b58190a
but6mmoreka [IOK
HM n
13 Pemenue 3ana4 no teme "MarauTtHoe nose hitps://m.ods0o.rw/5b35¢307
bubmmoreka LIOK
14 P HM n
eIIeHHE 3aJa4 110 TeMe "MarsuTHoe nosue hitps://m.cdsoo.rw/4] cdacga
15 SIBreHue HIEKTPOMArHUTHON UHIYKIUU. bubnuoreka [JOK
IToTok BEKTOpa MarHUTHOM UHIAYKLIMHU https://m.edsoo.ru/b3efalcl
bubmmoreka LIOK
16 SAC mayKumH https://m.edsoo0.ru/48150bd8
17 3aKOH JIEKTPOMAarHUTHOW MHIYKIINH bubnuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
bu6mmorteka [IOK
. o
18 Buxpesoe anekrpuueckoe noiue. Toku Dyko hitps://m.cdsoo.rw/1 Sabe140
19 OJ1C MHAYKIMH B ABUKYILIUXCS bubnuoteka [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235cc02
bu6mmorteka [IOK
20 Pemerie sanat https://m.edsoo.ru/4dfda618
bubmmoreka LIOK
21 Hpasmo Jlerua https://m.edsoo.ru/bbc22726
” NuayxkruBHOCTB. KaTymika H”HIyKTUBHOCTH B bubnuoreka [IOK
LIETIH IIOCTOSIHHOT'O TOKa https://m.edsoo.ru/62 1eaec9d
7 SABnenne camonnaykuuu. J1C bubnuoreka [JOK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO TOJISl KaTYLIKU C bubnuoreka [JOK




TOKOM. BHGKTpOMaFHI/ITHOC I1OJIC

https://m.edsoo.ru/b3c0adl1

25 Pemienue 3amaq buomorexa [IOK
A https://m.eds00.ru/88f69d2b
2% O06o0011eHNe ¥ cucTeMaTH3alus 3HaHUuH 110 bubnuoreka [IOK
TeMe "DneKkTpoaruHaMuKa" https://m.edso0.ru/76484025
7 KonTponbHas paboTa no teme bubmuoteka [JOK
"OnexkTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
)3 KonebarensHas cucrema. CBOOOIHEIC bu6mmoreka LIOK
konebanus. ['apMoHnueckue KoiaeOanus https://m.edsoo.ru/7c1db385
29 KunemaTnueckoe 1 TMHAMHYECKOE OMUCAHUE bubnuotexa [JOK
K0Ie0aTeIbHbIX JBIKEHUI https://m.edsoo.ru/87¢e9498
DHepreTuyeckoe onucanue. BeiBoa
30 JMHAMUYECKOTO OMUCAHMS TAPMOHUYECKHUX bu6mmoreka [IOK
KOJIEOAHUH U3 UX SHEPIreTUYECKOrO U https://m.edsoo.ru/e3¢99692
KHHEMAaTHYECKOTO OIHMCAHMS
bubmmoreka LIOK
31 Ammutyna u dasza kojeOaHHui
yrau ¢ https://m.edsoo.ru/7a0c439a
[Tepuon u yacroTa konebanuii. [lepron
MaJbIX CBOOOJHBIX KOJIEOAHHUIN
32 MaTeMaTH4decKkoro MasTHuka. Ilepuo buomorexa [IOK
. - epHoa https://m.eds00.ru/e0399319
CBOOOJTHBIX KOJIEOAHUHN TTPYKUHHOTO
MasTHHUKA
1 3aryxaromue Konebanus. BelHyX1eHHBIE bubnuoteka [JOK
koJsiebanus. PesoHanc https://m.edsoo.ru/72¢93d09
bubmmoreka LIOK
34 ABTOKOJICOaHHS
https://m.edsoo.ru/6add2644
b K
35 Pemenue 3agau nomorexa I10

https://m.edsoo.ru/addeec71




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

36 Ypok-koHpepenmus "MexaHudeckue bubnuotexa [JOK
KOJIEOAHUs B My3bIKQJIbHBIX MHCTPYMEHTaxX" https://m.edsoo.ru/8ef587be
37 O06o0011eHNe ¥ cucTeMaTH3alus 3HaHUuH 110 bubnuoreka [IOK
teMe "MexaHnnueckue KoneoaHus" https://m.edsoo.ru/eb84182f
18 DIIeKTPOMarHUTHBIE KOJIEOaHUSI. bubnmnorexa [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYIbI
39 3a I:I Z KOHJICHCATOpa C aMILIUT 0y171 CHJTBI bubmorexa HOK
PAA A P A https://m.edsoo.ru/093f9afl
TOKa B KOJI€OATEIHHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUU B UJI€ATTHHOM bubnmnorexa [JOK
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroliye 3IeKTPOMarHuTHbIE KoJieOaHusl.
41 BBII};X JKJICHHBIE 3neII<JT OMAarHUTHBIE bubmorexa OK
YA P https://m.edso0.ru/5¢668619
KoseOaHus
47 IlepemenHsbI TOK. Pe3ucTop u KOHIeHCaTOp B bubnuoreka [JOK
LIETIY TIEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymika uHIyKTUBHOCTH B LIeNTU bubnuoteka [IOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3axon Oma JJis SJIEKTPUIECKON 1Ienu bubnmnorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHoCTh NEPEMEHHOT0 TOKA.
45 AMIuIUT HoepH EHCTBYIOIIEE 3HAUCHUE bubmorexa OK
A A yrou https://m.edsoo.ru/lcac6edc
CHUJIbI TOKA W HaIPSIKEHUS
46 Pe3onaHC B 3€KTpUUECKOH LIENH bubmorexa HOK
P t https://m.eds00.ru/087506df
b K
47 Pemenue 3anau nommorexa O

https://m.edsoo.ru/al6836a4




WneanbHblif Tpanchopmarop. [IpousBoactso,

48 nepeaaya v NoTpedsieHue NEKTPHUUECKOH brbmorexa [TOK
pedt P P https://m.edsoo.ru/f97418ae
SHEPruu
OKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJCTBE
49 JJIEKTPORHE FI/II/IpK JIBT . a I/Iinonb;([)BaHm{ Bubnmorexa [IOK
p prit. BYIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPO’HEPIHH B TOBCEAHEBHOMN KU3HU
bubmmoreka LIOK
50 P
crierie sanat https://m.edsoo.ru/ee6677ed
bubmmoreka LIOK
51 P
cHierie sanat https://m.edsoo.ru/7cab5918
57 O06o0011eHre U crucTeMaTu3alus 3HaHU| 1o bubnuotexa [JOK
Teme "DJeKTpOMarHuTHbIe KojeOaHus" https://m.edsoo.ru/401024a9
53 MexaHnunyeckue BOIHBL. XapaKTEpUCTUKHU bubnuoreka [JOK
MEXaHUYECKUX BOIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH brbmorexa [TOK
https://m.edsoo.ru/d9ae1000
bubmmnoreka LIOK
55 3Byk. X
BYK. SApaKTepuCTHi Seyka https://m.edsoo.ru/138b6f09
56 WNudpasByk u ynprpassyk. LllymoBoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bubmmnoreka LIOK
57 P
CHICHHE SaAaT https://m.edsoo.ru/cfd918bf
53 ONeKTpOMarHuTHbIE BOJIHBL M3myuenue bubnuoreka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
OHeprus EeKTPOMarHuTHeIX BoJH. CBoiicTBa bubnuoreka [IOK
59
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
60 [Ixana >MeKTPOMarHUTHBIX BOJIH. bubnmnorexa [JOK
[IprMeHeHne 2EeKTPOMarHUTHBIX BOJIH B https://m.edsoo.ru/49be119e




TEXHUKE U OBITY

IIpHHHHHLIpaHHOCBﬂ3HI{TGHGBHHGHHH.

bu6mmoreka [IOK

61 Paguonoxamus. DneKkTpoMarHuTHOE
s H P . https://m.eds00.ru/9f9611{8
3arpsI3HEHUE OKPYKAIOLIEN Cpezbl
6 KonTponshas padota no teme "Konedanus u bubmuoteka [JOK
BOJIHBI" https://m.edsoo.ru/4{7985a0
63 Cgert. 3aKkOH NMPSMOJIMHEITHOTO bubnmnorexa [JOK
pacpocTpaHeHUs CBETa https://m.edsoo.ru/f9566406
64 Pewienue 3ana4 Ha IpUMEHEHUE 3aKOHA bubnuoreka [JOK
MIPSAMOJIMHEMHOT'O paclpOCTPAHEHUS CBETa https://m.edsoo.ru/ea32d455
65 Otpaxenue csera. [1nockoe 3epkao. bubmuoteka [JOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [TOKa3aTeNb MPEJTOMIICHHUS.
66 [TosnHOE BHYTpEHHEE OTpaKEHHE bubmmorexa LIOK
yfp P ' https://m.edsoo.ru/bc2e55¢cd
[TpenenbHbIN Yyroi IOJHOTO BHYTPEHHETO
OTpaXKCHHUs
67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubmuoteka [JOK
OTpaXXeHU U IIPEIIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeit B nmpusme. Jlucnepcus cera. bubnuoteka [JOK
CrnoxHbliii cocTaB 6enoro ceera. Lpet https://m.edsoo.ru/d8elc3be
69 JInn3zbl. POKYyCHOE PaCCTOSAHUE U ONTUYECKAS bubnuoreka [IOK
CHUJIa JTUH3BI https://m.edsoo.ru/60441359
70 [TocTpoenne n300paxeHni B IMH3aX U UX bubnuoreka [JOK
cucreMax. Y BEJIMUYECHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHUe
N bubnuoreka [IOK
71 N300paXKeHU, TOTy4aeMBbIX C IIOMOIIBIO

JINH3

https://m.edsoo.ru/5a868{09




bubmmoreka LIOK

72 T
las Kaic orrteckad cuetema https://m.edsoo.ru/ecd480a2
7 Pemenue 3amau. [1penens npuMeHUMOCTH bubnmnorexa [JOK
F€OMETPUUYECKON ONTUKH https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETAa M METO/IBI €€ H3MEPCHUS bubmmorexa LIOK
P A P https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
bu6mmorteka [IOK
76 n
HTepepenIus creta https://m.edsoo.ru/5fc0c638
77 KorepenTHble HCTOYHUKHU. Y CITOBUS bubmuoteka [JOK
HaOJII0/IEHUS] MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6mmorteka [IOK
78 P
CILICHHE 3a]1ad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
IT
7 PMMEHCHHC MHTEp(epeHIIn https://m.edsoo.ru/668edbc8
bubmmoreka LIOK
80
Jingpaxums ceeta https://m.edsoo.ru/12ed04b5
81 JudpakuuonHas pemeéTka. YcioBue bubnuoreka [JOK
HaAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bubmmnoreka LIOK
82 P
cliehie safat https://m.edsoo.ru/d58c411a
23 ITonepedyHocTh cBETOBBIX BOJH. [onapusanus bubnuoreka [JOK
cBeTa https://m.edsoo.ru/e9890fe9
bubmmnoreka LIOK
84 P
CHICHHE 373t https://m.edsoo.ru/c56¢8158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa [OK

https://m.edsoo0.ru/0b36363d




0O00011eHrEe ¥ cCUCTEMAaTU3ALMS 3HAHUN 110

bu6mmoreka [IOK

86
TeMe "OnTuka" https://m.edsoo.ru/8a14748b
bubmmoreka LIOK
87 K §) O
OHTpOJIbHAs paboTa o TeMe «OnTukKa» hitps://m.edsoo.rw/823 1 5dd4
['paHuLIBl IPUMEHUMOCTH KIaCCUYECKOM
88 MEXAHUKU. 3aKOHBI DJIEKTPOIUHAMUKH U bubnnorexa [IOK
' poat https://m.edsoo.ru/c9bd77cb
MPUHIUI OTHOCUTEIbHOCTH
29 ITocTynaTsl cieliuaibHOU TEOPUHU bubnuoreka [IOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAI.
IIpeoOpasosauns Jlopermua. Yciosue
90 I pI/I‘-II/IfIHOCTI/I OTHO(I‘,)I/IT;II)HOCTI) Bubmorexa OK
p ' https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHHU U
COKpaIlleHHUE JITTUHBI
91 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnmnorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
9 CBs13b MacChl ¢ SHEPTUEH U UMITYITLCOM bubnmnorexa [JOK
PENSITUBUCTCKON YaCTULIbl. DHEPTUsI TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOE U3IIYUEHUE bubmmorexa HOK
yi https://m.edsoo.ru/f54035a5
bu6mmorteka [IOK
94 3aKkoH cMelle Buna
KM CMETICHITT BHH https://m.edsoo.ru/1¢5{f752
bu6mmoreka [IOK
95 r M. II . D
urotesa JTAHKa O KBaHTax. FoOTOH https://m.edsoo.ru/a5{fa218
bubmmoreka LIOK
96 DHeprusa U UMnyiabe GoToHa
p y P https://m.edsoo.ru/7fb307ec
97 ®otoadpdext. OnpiTel A. I'. Cronerosa. bubnuoreka [JOK

3akoHsb! poTodddexra

https://m.edsoo.ru/8c68e5b9




08 VYpaBHenue DitninteitHa 11 porodrddexra. bubnuotexa [JOK
"Kpacnas rpanuna” potorddexra https://m.edsoo.ru/01ef4556
bubmmoreka LIOK
99 Hasnenue cBera. OnbiTel [1. H. JIeOenena hitps://m.edsoo.r/64b4FI66
bubmunoreka LIOK
1 B i
00 OJTHOBBIC CBOMCTBA YaCTHII hitps:/m.edsoo.ru/f59cfeec
Bomaubl ge bpoitns. [nvna BonHbl 1e bpoiins
101 u a3MeJ1H 0p6J'IaCTI/IIJ['IOKaJ'II/13a I/II/II[ ’ bubmorexa HOK
PasMepel H https://m.edsoo.ru/5df8bafl
JIBUKYIICHCS 9aCTHITBI
102 KopryckynsipHO-BOJIHOBOM JTyav3M bubmorexa HOK
PIYCKYIAP y https://m.edsoo.ru/8ccab62a
bu6mmoreka [IOK
103
JlMppaKims SICKTPOHOB Ha KpuCTaiiax https://m.edsoo.ru/30dbal8¢
Crenudurka u3MepeHUl B MUKPOMHPE.
104 COOTH(()bHIGHI/ISI HGI())H e enéHH(FCTeﬁp bubmorexa [IOK
. e https://m.edsoo.ru/65783dec
['eiizenbepra
bu6mmoreka [IOK
105 P
CUICHHE IPaQuICCKHX 3a1a: https://m.edsoo.ru/e70195bd
N bubnuotexa [JOK
106 P
CHICHHE PACcHCTHRIX Sakat https://m.edsoo.ru/ee9b3182
107 KonrtponbHas pabota no remam: "OCHOBBI bubnuoreka [JOK
CTO", "KopnyckyasipHO-BOJIHOBOM yanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMa. bubnmnorexa [JOK
[Inanerapnas moznens aroma Pesepdopna https://m.edsoo.ru/312b750a
bu6mmoreka [IOK
109 I1 b
OCTYIIATRI bOpa https://m.edsoo.ru/404dfa9a
110 Buast cnektpoB. CriekTp ypoBHEH 2HEprun bubnmnorexa [JOK
aroMa BOJ0poJa https://m.edsoo.ru/cf74bl1a




11 CnioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE bubnuoreka [IOK
cBeTa https://m.edsoo.ru/f945d85¢
bubmmoreka LIOK

112

Jlazep

https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens siapa I'eitzenbepra-
MBaHeHKo. 3aps1 1 MacCOBOE YUCIIO AApa.
H3ortonel. PaqnoakTMBHOCTH

bubmmoreka LIOK
https://m.edsoo.ru/34adas5de

114

3aKOH paJnoaKkTUBHOro pacnazaa. CBolicTBa
VMOHMU3HUPYIOIIETO U3JIydeHUs. Biusnue
paZlOaKTUBHOCTH HA )KMBBIE OPIaHU3MBI.
Jo3nmerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBA3M HYKJIOHOB B sipe. S nepHble
cuiibl. Jledext maccel sapa. SnepHble
peakuuu. Snepusie peaktopsl. [Ipobaembl
YIPaBISAEMOT0 TEPMOSIEPHOIO CUHTE3A.
OKOJIOTUYECKHE ACIIEKTHI Pa3BUTHSI SIEPHON
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTo1bl perucTpalvy U UCCIEA0BAHUS
3JIEMEHTapHbIX YacTll. OyH1aMEHTaJIbHbBIE
B3auMOZecTBYs. bapnoHbl, ME30OHBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
mojenu. KBapk-riitooHHasi MOJEIb aipOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08as5h

117

®usuka 3a npenenamu CTaHIapTHON MOJEIH.
TémHas MaTepus U TEMHas DHEPIUsl.
EnuncTBO u3nyeckoil kapTHHBI MUpa

bubmmoreka LIOK
https://m.edsoo.ru/c026fd37

118 Oransl pa3BUTHS aCTPOHOMUHU. 3HAYECHHE bubnuoreka [IOK
aCTpOHOMUU https://m.edsoo.ru/ad73e145
119 [TprMeHMMOCTb 3aKOHOB (DU3UKH IS bubmuoteka [JOK




00BSICHEHUS PUPOJIHI KOCMHUYECKHIX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX
HCCIIeNOBaHNHN

https://m.edso0.ru/39¢44028

COBpeMCHHHe OIITHYCCKHUEC TCIICCKOIIbI,

120 a/IMOTEJIECKOIIbl, BHEaTMOC(epHast bubnmorexa LOK
pa ’ P https://m.edsoo.ru/4877aale
aCTPOHOMHUSA

121 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue bubnuoteka [JOK
3BE3/bI, INIAHETHI, UX BUANMOE ABHKCHHUE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connue. CoHevHast

122 akTUBHOCTbH. McTounuk sHeprun CoyHIa U bubmmorexa LIOK

. ' p H https://m.eds00.ru/22748¢b4
3BE3]
3BE3/1bI, ©X OCHOBHBIC XapaKTEPUCTUKH.
123 Huarpamma "crieKTpaiabHBIN KJIacc — bubmmorexa LIOK
pavivia TCHeitp https://m_edsoo.ru/42169944
CBETUMOCTH
124 3Be3/1bI ITIAaBHOM MOCIIEI0BATENbHOCTH Bubnmorexa [IOK
s A https://m.edsoo.ru/b3cb766¢
Bnyrtpennee ctpoenue 38E31. COBpeMeHHbBIE

125 IPEJICTaBICHUS O IPOUCXOKICHUH U bubnuoteka [IOK
sBostonuu CoJiHIIA U 3BE3/T. DTallbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Muneunsiii [1yte — nama ['anaktuka. Tumnbt bubnuoteka [JOK
rajakTukK. YEpHbIE ABIPHI B S/Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciimpenue Beenennoit. 3akoH

127 Xab6mna. Teopus bonbiioro B3psiBa bubnmorexa LOK

FCOP PPIBE. https://m_edsoo.ru/3dbdf0d2
PenukToBO€ nM3nyueHue

128 MacmtaOHast cTpykTypa Beenennoit. bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnpie nmpobieMbl acTpOHOMUU bubnuoreka [JOK




https://m.edsoo.ru/d37d9ffe

Pu3NUeCKUN IPAKTUKYM I10 TEME
"UccaenqoBaHue MAarHUTHOTO ITOJIS
MMOCTOSTHHBIX MaruuToB" uian "MccienoBanue

bubmmoreka LIOK

130
CBOMCTB (peppoMarHeTuKkoB" Uin https://m.edsoo.ru/67361aef
"UccnenoBanue AeMCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Pu3nYeCcKUi IPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" wim "H3yuenune
" bubmmoreka LIOK
131 3aBUCHUMOCTH CHJIbI AMITEpa OT CHJIbI TOKa
" . https://m.edsoo.ru/fcae91e9
nim "Onpenenenrie MAarHUTHOM MHAYKIUY Ha
OCHOBE M3MepeHus cuibl Ammnepa”
®u3HYEeCKU IPAKTUKYM 110 TEME
"HccaenoBaHue ABICHUS DJIEKTPOMarHUTHON
132 " " P https://m.edsoo.ru/c36658da
uHaykuu" win "OnpeneneHrue HHIYKIUNA
BUXPEBOTO MarHUTHOTO MoJis"
Pu3HYEeCKU IPAKTUKYM I10 TEME
133 "UccnenoBanue siBIEHUS CaMOUHTyKIIUN" bubnmnorexa [JOK
uin "COopka MOACIN STEKTPOMArHUTHOTO https://m.eds00.ru/b8fb6391
reHeparopa"
Pu3NYEeCKU IPAKTUKYM 110 TEME
134 "N3mepenue nepuoaa CBOOOTHBIX KOJIeOaHUMH bromorexa [TOK
p P " https://m.edsoo.ru/5d159d35
HUTSHOTO U TIPYKUHHOTO MAassTHUKOB
®u3NYeCKU IPAKTUKYM 110 TEME
135 "[IpeoOpa3zoBaHne SHEPTUN B MPYKUHHOM bubmorexa HOK
peoop " P py https://m.edsoo.ru/a28026bd
MasITHUKE
136 Du3nUeCKUN IIPAKTUKYM I10 TEME bubnuoreka [IOK

"HccnenoBanne NEpeEMEHHOIO TOKa Yepe3

https://m.edso0.ru/89dc2d90




IOCJIEOBATEILHO COEAUHEHHEIE
KOHJICHCATOp, KaTyIIKy U pe3ucTop’ uiu
"HUccnenoBanue paboOThl HICTOYHUKOB CBETA B
ey TePEeMEHHOTO ToKa"

@uzndeckuil npakTukyM 1o teme "M3ydenue

bu6mmorteka [IOK

137 [1apaMeTpoB 3ByKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Pu3HUECKUN IIPAKTUKYM I10 TEME

138 "M3MepeHue nokas3aress IpeaoMIeHUs] bubnuoreka [JOK
crexna" win "llonydenue n3o0pakeHus B https://m.edsoo.ru/42569¢al
CUCTEME U3 IIJIOCKOTO 3€pKajla v JIUH3bI"
Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO BuGmiorexa [IOK

139 paccTOSsIHUS OT BelllecTBa (Ha MpuMepe _
KUIKKMX TH3)" win "U3Mepenne (OKyCHOro https://m.edsoo.ru/b8 T9Mb31
paccTOsHUS pacCEeUBaOIIUX JIUH3"
Pu3nUeCcKUi IPAKTUKYM I10 TEME Bu6morexa LIOK
"

140 Hif;?ﬁ::;;f?igﬁuﬂﬂ’ MHTEpdEpeHIII https://m.edsoo.ru/8b7ac737
Pu3HYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMIyJbca U SHEPTUN

141 PeNATUBUCTCKUX yacTull (1o gororpadusm ngj;ﬁfg;?ﬁ}; 3756047
TPEKOB 3aps’KEHHBIX YaCTUL B MATHUTHOM
nozne)"
Pu3HUeCKUN IPAKTUKYM I10 TEME
"N3mepenue noctosHHoM [Inanka Ha ocHOBE

142 uccnenoBanus Gorordexra” umum bubmorexa LIOK

"UccneqoBaHue 3aBUCUMOCTH CUJIBI TOKA
yepe3 CBETOAMO/]] OT HANpPSKEeHUs"

https://m.edsoo.ru/eb916{82




143

Pu3nUeCcKUi IPAKTUKYM I10 TEME
"HccnenoBaHue ClIeKTpa pa3peXeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
noctostHHoM Punbepra”

bubmmorexa LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3HUeCKUN IIPAKTUKYM I10 TEME
"HUccnenoBanue paguoakTUBHOTO (hOHA C
UCIIOJIB30BaHuEM o3uMeTpa’ win "M3yuenue
HOTJIOUIEHHs OeTa-4yacTHI] alfoMUHNEM"

bubmmoreka LIOK
https://m.edsoo.ru/c3dabe6e

145

Du3HUEeCKUN IIPAKTUKYM I10 TEME
"HaOmroaenus 3B€3H0T0 HEOa
HEBOOPY>KEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKESHUH 1151
OTIpeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusi CeBepHOro MOoyIIapus U sipKue
3BE31pI" uin "HalOmroneHns B TeJIeCKO
JIyHbI, IUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOILIeHUI"

bubmmoreka LIOK
https://m.edsoo.ru/1072021e¢

146

O0o001enye u cucreMaTu3anuys 3HaHui. Poib
(U3UKU U aCTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COIIMAILHON M S THUECKOM
cdepax AeITeTbHOCTH YeTIOBeKa

bu6mmorteka [IOK
https://m.edsoo.ru/ad6ddeed

147

O06o001enne 1 cuctemMaTu3anys 3HaHui. Ponb
U MeCTO (PU3UKU U aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢

148

O0o001enye u cucreMaTu3anys 3HaHui. Poib
¢bu3ndeckoit Teopuu B GOpMHUPOBAHUU
MIPEACTABICHHUH O (PU3UIECKON KapTHHE
MUpPa, MECTO (PU3UUECKOIN KapTUHBI MUpA B

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




o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABIECHUN O IPUPOJIE

149 O06o006meHre U cucTeMaTHU3allusl 3HAHUH 110 bubmuoreka [JOK
teme "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O06o06meHre U cucTeMaTHU3alusl 3HAHUH 110 bubnuoreka [IOK
teme "KnunemaTunka" https://m.edsoo.ru/4e31b507
151 O06o006meHre U cucTeMaTHU3allusl 3HAaHUH 110 bubnuoreka [IOK
teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o0011eHre U crucTeMaTu3alus 3HaHUN 0 bubnuoteka [JOK
teMe "Craruka TBEpaoro tena" https://m.edsoo.ru/3cca482¢
153 O06o06meHre U cucTeMaTHU3alusl 3HAHUH 110 bubnuoreka [IOK
TeMe "3aKOHBI COXpaHEHHUS B MEXaHHKeE" https://m.edsoo.ru/32a4d1a0
O06o01eHre U cucTeMaTH3aIus 3HAaHUH 110
154 teMme "OCHOBBI MOJICKYIISIPHO-KHHETHYECKOM bubmorexa HOK
" yip https://m.edsoo.ru/ed440ca8
TEOpUHr
155 O06o06meHre U cucTeMaTHU3alusl 3HaHUH 110 bubnuoreka [IOK
teme "Tepmoannamuka. TernoBbie MaIuHb!" https://m.edsoo.ru/c63f7c10
O06o0011eHre U crucTeMaTu3alus 3HaHU| 0
" bu6mmorteka [IOK
156 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
" https://m.edsoo.ru/1d36b5b1
®da30BbIC IEPEXOIbI
157 O06o0011eHre U crucTeMaTu3alus 3HaHU| 0 bubnuoteka [JOK
teMe "DnekTpuyeckoe nosue" https://m.edsoo.ru/3bf0def9
158 O06o06meHre U cucTeMaTHU3alusl 3HAHUH 110 bubnuoreka [IOK
TeMme "[10CTOSHHBIN 2JEKTPUUECKUN TOK" https://m.edsoo.ru/71453ee6
159 O06o006meHre U cucTeMaTHU3alusl 3HAHUH 110 bubmuoreka [TOK
teme "Toku B pa3nuyHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O06o001IeHre U cucTeMaTH3aIus 3HaHUH 110 bubmuoreka [{OK




TeMme "MaruurtHoe noJe"

https://m.edsoo.ru/3b4c06ae

Peseprubiil ypok. O60011eHIE U

bu6mmoreka [IOK

161 CHUCTEMaTU3alys 3HAaHUH 110 TEME
" eKTPOMATHITHAS HEAYKIUA" https://m.edsoo.ru/053e2248
PesepBHEIii ypok. O000IIIEHE U

P P . bubmuoreka [{OK

162 cHUCTeMaTU3alys 3HAaHUHU 110 TEME
"MexaHIIecKIe Kode6amms” https://m.edsoo.ru/d6310bfd
PesepBHEIil ypok. O000IIIEHE 1

P P . bubnuoreka [IOK
163 CUCTEMAaTH3AaINA 3HAHUH 110 TEME
https://m.edsoo.ru/5e¢2bb83d
"DneKTpoMarHuTHbIE KoJieOaHus"
PesepBHsiit ypok. O60011IeHNE U

164 CHUCTeMaTH3allus 3HaHUH 110 TEMe bubmuoreka [{OK
"MexaHn4yecKue 1 3JeKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 Peseprubiit ypok. O60011eHuE 1 bubnmnorexa [JOK
cucreMarusanusa 3Haguii mo reme "Onruxa" https://m.edsoo.ru/52ad1603
PesepBurlii ypok. O0001IEHIE U

P P N " bu6mmoreka [IOK

166 cucTeMarusanys 3HaHui 1Mo Teme "OCHOBEI
CTO" https://m.edsoo.ru/5beclc65
PesepBurblii ypok. O0001IEHIE U

P P . bubnuoteka [JOK
167 CUCTEMATHU3aIHs 3HAaHUH 10 TEME
" N https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOIHOBOH 1yannu3m"
PesepBHEIil ypok. O000IIIEHE 1
P P . " bu6mmoreka [IOK

168 cucreMaTu3alus 3HaHui 1o teme "Pusuka
aroma" https://m.edsoo.ru/1511654
Peseprubriil ypok. O60011eHIE 1

169 cucTeMaru3alysa 3HaHuii o teme "duzuka Bubmorexa LTOK

aTOMHOTO s1/Ipa ¥ 3JIEMEHTAPHBIX YacTULl"

https://m.edso0.ru/905c¢5ce0




170

PesepBHriit ypok. O6001IeHNE 1
cHUCTEMAaTU3alMs 3HaHUH 110 TeMe " DIIeMEHTEI
acTpopu3uku”

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJbHOU ITPOI'PAMMBI10 KJIACC

Kon
nposepsie
MOI'0
pe3yJibTa
Ta

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero 00pa3oBaHusi

JleMOHCTpHpOBaTh Ha NTPHUMEpPAX poJib M MecTo (U3uku B (OopMUpPOBaAHUHU
COBPEMEHHON HAy4YHOW KapTHHBl MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJICH

10.2

YuuThIBaTh TpaHUIBl TMPUMEHEHHUS HW3YYCHHBIX  (DU3MYECKHX  MOJCICH:
MaTepuaibHas TOYKa, WHEpLUalbHas CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE
TEJI0, UACAIBHBIA Ta3; MOJEIHU CTPOEHHUS Ta30B, XKUIKOCTEM U TBEPIBIX TEll,
TOYEUHBIN JICKTPUUECKHUH 3apsij] — IIPHU pelieHnn PU3NIeCcKux 3a1a4d

10.3

Pacno3naBate (usnueckue siBICHHUS (TIPOLECCH) U OOBSACHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BELECTBA U
JIEKTPOJMHAMUKM: PAaBHOMEPHOE U  PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
JBWO)KEHUE, CBOOOJHOE NaJeHUE Tell, JBMKEHHE II0 OKPYKHOCTH, HHEepLus,
B3auMojieiicteue  Tten;  auddy3us, OpOYHOBCKOE JBU)KEHUE, CTPOEHHE
KHUIKOCTEH M TBEPABIX Tel, H3MEHEHHe o0bEéMa Tel IpU HarpeBaHUU
(oxJaxaeHNUn), TEIUIOBOE PAaBHOBECHE, UCIApeHHe, KOHJEHCalus, IJIaBJICHUE,
KpUCTAJIIIM3aLMsl, KUINEHUE, BJIAXKHOCTH BO3/yXa, IMOBBIIICHUE JAABJICHUS ras3a
IIPYU €r0 HarpPEBaHUU B 3aKPBITOM COCYJI€, CBA3b MEKIY ITapaMETPaMU COCTOSTHUS
ra3a B M30IpOLIECCax; IEKTPU3aLUs TEJl, B3aUMOAECHCTBHE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE [BH)KEHUE, HCIONIb3YS (DU3MUYECKHE BEJIMYMHBIL:
KOOpAMHATA, IIyTh, IIE€PEMEUICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIBC T€Jla, KWNHETUYECKasi DHEPrus, IOTEHIMAIbHAs SJHEPrUsl, MEXaHUYECKast
paboTa, MeXaHHWYecKass MOILHOCTb, IPU OINHCAHUM IPABUIBHO TPAKTOBATh
(GU3NUEeCKUN CMBICT HCIIONB3YeMbIX BEJIUYMH, WX OOO3HAYECHUS W EIUHHIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHHY C APYTUMH
BEJIMYNHAMU

10.5

OnuceiBaTh HW3Y4YEHHBIE TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS,
UCTIONB3YS (PU3MYECKUE BEIUYHMHBI: JIaBJICHHE Ta3a, TEeMIEparypa, CpEemaHsis
KHUHETHYeCKast SHEPTUs Xa0THYECKOTO JIBUKEHUS MOJIEKYJI,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, paborta rasza, KOI()PUIMEHT TMONE3HOro JIEHCTBUSA TEIJIOBOTO
JBUTATENS; TPU ONUCAHMM MPABWIBHO TPAKTOBAaTh (PUIUYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIIMYUH, UX O0O3HAUEHUS U €IWHUIBI, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEITMYUHAM

10.6

OnuceiBaTh U3y4YEHHBIEC AJIEKTPUUYECKUE CBOMCTBA BEILECTBA U AJIEKTPUUECKUE
ABJIeHUs (TIPOIIECCHI), UCTIONB3YS (PU3NUECKIE BEIMYMHBL: AIEKTPUUECKUH 3apsi,




SJICKTPUYCCKOC ITI0JIC, HaHpH)KéHHOCTB I10JI4, IIOTCHIMAJI, Pa3HOCTb
MOTCHUUAJIOB, IIPpU OIMMCAHUW TIPABHUJIbHO TPAKTOBATH (1)I/I3I/I‘ICCKI/H>'I CMBICJI
HCIIOJIB3YCMbIX BCJIIMYHH, HUX 0003HAUYCHHS H CANMHUIBI, YKa3bIBaTb (bOpMyJIBI,
CBA3bIBAIOINNEC JaHHYIO (bI/I3I/I‘lCCKy1-O BCJIIMYMHY C APYTUMH BECIUYNHAMHA

10.7

AHATM3UPOBATh (DM3MUECKUE TMPOILECChl W SBJICHUS, HCIONB3Ys (PUINICCKUE
3aKOHbl M TIPUHLMIBL: 3aKOH BceMupHoro tsarorenus, [, II w III 3akoHsl
Hbrotona, 3aKk0H COXpaHEHHS] MEXAHUYECKOW DJHEPIHM, 3aKOH COXPaHCHUS
MMITYyJIbCa, MPUHIUI CYTIEPIIO3UIIUNA CUJI, IPUHIUIT PABHONPABUS HHEPIIUATIBHBIX
CHUCTEM OTCUETa; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHHMS BEIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEAHEH KUHETHYECKOW HEPTHM TEIUIOBOTO JABUKCHUS
MOJIEKYJI ¢ aOCOJIFOTHOM TeMITepaTypoH, TEPBBIA 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXpaHEHHUs HJIEKTPUUYECKOTOo 3apsana, 3akoH KyloHa; mpu 3ToM pasinyarh
CJIIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIIOBHS
(rpaHuLIbI, 00J1ACTH) IPUMEHUMOCTH

10.8

OOBSCHATh OCHOBHBIC NMPUHIIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, pa3iWyaTh yYCJIOBHS WX OE30MAaCHOIO0  HCIIOJb30BAHHS B
OBCE€IHEBHON XU3HU

10.9

BBINONHATE  OKCHEPUMEHTHI 110  HUCCICAOBAHHIO (U3UYECKUX SIBICHUH |
IPOIIECCOB C HCIIOJIL30BAaHHEM MPSIMBIX U KOCBEHHBIX H3MEPEHUi; MPH 3TOM
dbopmyaupoBaTh MmpodiieMy (3aady) M THUIIOTE3y YYEOHOrOo SKCIEPHMEHTA,
coOupaTh yCTaHOBKY M3 MPEUIOKCHHOTO OO0OpYyIOBaHUS, MPOBOJUTH ONBIT U
(GhOopMyITUPOBATH BBIBOIBI

10.10

OCYH_IGCTBJ'IHTB IPpSAMBIC U KOCBCHHBIC HN3MCPCHUSA (bI/I3I/ILIeCKI/IX BCJIIMYHH; IIPpU
9TOM BBI6I/IpaTB OIITHUMAJIBHEIN CITOCO0 HU3MCPEHUA U HCIIOJIB30BaTh M3BCCTHELIC
METOJAbI OICHKU HOFpGH.IHOCTGﬁ I/I3M€p€HI/II71

10.11

HccnenoBaTh  3aBUCHUMOCTH  MeXAy  (U3MYECKMMHM  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
¢buKCcHpOBaTh PE3yNbTATHI MOJYUYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYHUH B
BU/JIE Ta0nuIl U TpaduKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHUS

10.12

CoOumoiaTe TpaBmiia 0€30MacHOTO Tpy[a HpPH MPOBEJACHUU HCCIICIOBAaHUN B
pamMKax y4eOHOrO SKCIIEPHUMEHTa, y4eOHO-HCCIICOBATEILCKON W TPOEKTHOM
JEeSITEIIbHOCTH C UCITIOJIb30BAHUEM M3MEPUTEILHBIX YCTPONCTB U 1a00PaTOpPHOTO
o0opynoBaHuUs

10.13

Pemats pacuérHbie 3a7a4u C SBHO 3aJJaHHON (PU3UYECKON MOJIENBIO, UCTIONB3YS
dusznyeckue 3aKOHbBI W TPUHIUIBI, HAa OCHOBE aHaiHM3a YCIOBUS 3a/Jayu
BbIOHpaTh (PU3MUECKYIO0 MOJIENb, BBIIEIATh (PU3NUECKUE BEIUUUHBI U POPMYIIbL,
HEoOXouMbIe IS €€ pelieHus, IPOBOAUTh PacuéThl U OLICHUBATH PEAIbHOCTh
MOJTy4YE€HHOT0 3HaUYeHUs (PU3HUECKON BEIMYMHBI

10.14

Pemrate xauecTBeHHEBIC 3aJladu: BBICTpAaHMBATb JIOTMYCCKH HCEIIPOTHBOPCUHHUBYIO
LECIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha HU3Y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU H
(1)I/I3I/IIICCKI/I6 SABJICHUA

10.15

Hcnonp3oBarh mpu pemeHNH y4eOHBIX 33/1a4 COBPEMEHHBbIE WH(POPMAlMOHHbIE




TEXHOJIOTHH JJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU U MTPEACTABICHUS
yu4eOHOM W HAYyYHO-TIONMYJSIPHOW HH(DOpPMAIMH, TOJYYCHHOH U3 Pa3IMYHBIX
HUCTOYHUKOB; KPUTHUECKH aHATH3UPOBATH TOTYy4aeMYI0 HHPOPMAIIHIO

10.16

[IpuBoauTH TpUMEPHI BKJIAZa POCCHICKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOILECCOB OKPYXKAIOMIETO0 MHpAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOIMI

10.17

Hcnonb30BaTh TEOpETUYECKUE 3HAHUA MO (PU3MKE B MOBCEJHEBHOMN XHU3HM JUIS
oOecrieyeHnst 0€30MAaCHOCTH MPHU OOpAIICHHH C TMPUOOPAMU U TEXHHUYECKUMHU
YCTPONCTBaMH, JJIs1 COXPAHEHHUS 37J0POBbsSl M COOIIOACHUS HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPYXKAIOUIEN cpeae

10.18

PaGorate B rpymme C BBIIOJHEHUEM PA3IUYHBIX COLMAJBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYyMIbl, PAIMOHAIBHO PpACHpPEneNiaTh OOS3aHHOCTH U
IUIAHUPOBATh  JEATEIIBHOCTh B  HECTAHJAPTHBIX CHUTYyalUsX, aJeKBaTHO
OLICHUBATh BKJIaJ KaxXaoro u3 Y4aCTHHUKOB T'pYIIIbI B PCIICHHUC
paccMarpuBaeMoi poOIeMbI

11 KIIACC

Kon

npoBepsie

MOTo

pe3yJibTa

Ta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOM NMPOrPaMMbl CpeiHero o01ero odpa3oBaHusi

JIeMOHCTpHpOBaTh Ha MPHMEpPaX poJb M MECTO (GHU3MKH B (OPMUPOBAHUHU
COBPEMCHHOW HAay4YHOH KapTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKOW AEATEIBHOCTU JIO/CH, IEIOCTHOCTh M €IUHCTBO
¢du3nUecKoil KapTHHBI MUpa

11.2

Y4UTHIBaTh TPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENICH: TOUSUHBIH
JNEKTPUYECKUHN 3apsl, sAepHas MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO
A1pa MpH pelieHnu HU3nUecKux 3aaad

11.3

Pacrnio3HaBaTh Qu3nueckue siBIeHUS (IIPOIECChl) U OOBSCHATH MX HAa OCHOBE
3aKOHOB  DJJICKTPOJWHAMHKM W KBAaHTOBOW  (PU3MKHU:  DJIEKTPHUYECKAs
POBOJIUMOCTbD, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBHS TOKa,
B3aHMOﬂeﬁCTBHe MarHuToB, QJICKTPpOMArHruTHasA HWHIAYKIOWA, I[eﬁCTBHe
MAarouTHOrO IoJji1 Ha TMPOBOAHUK C TOKOM H Z[BI/DKYLL[I/II;'ICSI 3apsan,
AJIEKTPOMAarHUTHbIE KOJE€OaHUs U BOJIHBI, MPSIMOJUHEIHOE paclpoCTpaHEHHE
CBETa, OTPaXEHUE, MpesomiieHre, nuTepdepeHuus, Audpakuus 1 NoIApU3aLusl
cBeTa, nucrepcus ceera, poroanexrpuueckuid dddekt (horodrddexr), cBeToBOE
JIaBJICHWE, BO3HUKHOBCHHME JIMHEWYAaToOro  CHEKTpa aroMa  BOJOpPOja,
€CTECTBEHHAS U HCKYCCTBCHHAsI PaJIOAKTUBHOCTh

11.4

OnuceBaTh HU3YUYCHHBIC CBOICTBa BCIICCTBA (BHeKTpI/I‘IeCKI/Ie, MAar"auTHBIC,




ONTUYECKUE,  IIEKTPUUYECKYI0  IMPOBOJMMOCTb  pA3JIMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBICHUS (IIPOIECCHI), UCIONb3YS (U3NUECKUE BEIUYHHBL:
AIIEKTPUYECKUI 3apsij, CUjla TOKA, 3JIEKTPUUYECKOE HAIPSHKEHUE, JIEKTPUYECKOE
CONpOTUBIIEHUE, pa3HOCTh moTeHuuanon, IJIC, pabora TOKa, UHAYKLIUS
MarHuTHOro MnoJjs, cwia Ammepa, cuna JlopeHna, MHIYKTUBHOCTbh KaTyLIKH,
SHEPrusl JIEKTPUUECKOr0 ¥ MarHUTHOT'O MOJIeH, IepUo U YacToTa KosueOaHuil B
KoJIeOAaTeIbHOM KOHTYype, 3apsii U cuja TOKa B IIPOIECCE TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJeOaHWH, (OKyCHOE pacCTOSHUE W ONTHUYEeCKas CHiia
JWH3B; TPH  ONWCAHWM TPABWIBHO  TPAaKTOBaTh (DU3MUYECKUH  CMBICT
UCTIOJIb3YEMBIX BEJIWYHMH, UX 0003HAUCHHs W €AMHHUIBI; YKa3bIBaTh (hOPMYIIHI,
CBSI3BIBAIOIME TAHHYIO (PM3NYECKYIO BEIMUMHY C APYTUMH BEITHUYNHAMH

11.5

OnuceiBaTh H3Y4YEHHbIC KBAHTOBBIE SIBIEHHUS U  IPOLIECCHI, HCIIOJIb3Ys
¢u3uUecKue BETUYMHBL CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
94acTOTa CBETA, PHEPrHsl U UMIYJIbC (DOTOHA, MEpPHOA MOIypaclana, YHEPrHs
CBSI3U aTOMHBIX sIJIEp; TP OMHMCAHUH MPABHIBHO TPAKTOBATh (PU3MUECKUIT CMBICT
UCIOJIb3YEMBbIX BEJIWYHMH, UX O0003HAueHHs] U €AMHUIbI; YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTUMHU BEJIWYMHAMH,
BBIUHUCIIATH 3HaU€HHE (PU3MUECKON BEIMUHUHBI

11.6

AHanm3upoBaTh (HU3WYECKHE MPOLECCHl W SIBICHUS, HCIONB3Yys (pu3udecKkue
3aKOHBI M IPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATENBHOIO U MapaieIbHOrO
COEIMHEHUS MPOBOJHUKOB, 3aKOH J[Koyns — JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWHU, 3aKOH NPSIMOJIMHENHOIO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUEe DiHIITeiiHa a1 hoTorddekra,
3aKOH COXPaHEHUsl PHEPIUH, 3aKOH COXPAHEHUs HMMIIYJIbCa, 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHHs] MacCOBOIO 4YMCIIa, ocTynaTsl bopa,
3aKOH  paJUOAKTUBHOIO  paclajna; Ipd 3TOM  pasinyaTb  CIOBECHYIO
(GOpMYyITHUPOBKY 3aKOHA, €r0 MAaTEeMATHYECKOE BBIPAKECHUE U YCIOBHSI (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH

11.7

OrnpenenaTs HanmpaBiIeHUE BEKTOpA MHYKIIMM MAarHUTHOTO TOJIs MPOBOJAHHUKA C
TOKOM, cribl AMriepa u cuiibl JIopenna

11.8

CTpouTh U ONMKUCHIBaTh U300paKEHUE, CO3/IaBAEMOE INIOCKUM 3€PKajIoM, TOHKON
JIMH30U

11.9

Brimoaaare SKCHCPUMCHTBI IO HCCICAOBAHHUIO (bl/ISI/I‘IeCKI/IX SIBIEHUH W
IIPOLIECCOB C MHCIIOJB30BAHMEM IIPSMBIX U KOCBEHHBIX H3MEPEHMH; IIPU 3TOM
dopMynupoBathk mpoOiemy (3agady) M THUNOTE3y Y4EOHOro SKCICPUMEHTA,
cOOMpaTh YCTaHOBKY H3 IPEIJIOKEHHOTO O0OOPYHOBaHUS, MPOBOJUTH OIBIT U
(bOpMyITHPOBAThH BHIBOJIBI

11.10

OcymiecTBisATh MpPsSMBbIE M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYMH; TPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U UCIOJb30BaTh U3BECTHBIC
METO/IbI OLICHKHU ITOIPEIIHOCTEN N3MEPEHU

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3UYECKUX BEITUYMH C HCHOJIB30BAHHUEM MPSIMBIX
U3MEpPEHUil; TIPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl
NOJYYEHHOW 3aBHCUMOCTH (DU3NYECKUX BEIMYMH B BUJE TaOIUI] U TpadUKOB,




ACJIaTh BBIBOJLI 110 PE3YJIbTaTaM UCCICAOBAHUA

11.12

CoOnromate mpaBmiia OE30MACHOTO TpyAa IMPH HPOBEACHUM HCCIECIOBAaHHN B
paMKax yd4eOHOTO JKCIEPUMEHTa, y4eOHO-HUCCIICIOBATEIILCKOM W MPOCKTHON
JeSITeIIbHOCTH C MCIIOJIb30BAaHHEM U3MEPUTEIILHBIX YCTPOUCTB M J1a0OpaTOPHOTO
o0opynoBaHus

11.13

Pemarp pacuérHbie 3a/1a4ul ¢ BHO 3aJaHHON (DPU3MUECKON MOJEINbIO, UCIIONIb3Ys
¢usznyeckue 3aKOHbl M MPHUHIMIBI, HAa OCHOBE aHalIM3a YCIOBUS 3ajaydd
BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIIEHATh (PU3NYECKUE BEIUYMHBI U (GOPMYIIBI,
HeoOXouMble s €€ pelIeHUs, IPOBOAUTH PACUETHI U OLIEHUBATh PEAIbLHOCTD
MOJYYEHHOTO 3HaYeHUs (PU3NIECKON BETMUNHBI

11.14

Pemrate kadecTBEHHEBIC 3aJlauu: BBICTpAaWBATb JIOTHYCCKH HCIIPOTUBOPCUUBYIO
LECIIOYKY paCCY}KIICHI/Iﬁ C 0H0p0171 Ha HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH H
(bHBI/I‘IeCKI/Ie SIBJICHUSA

11.15

Hcnonp30BaTh Npu pelieHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(OPMAIOHHBIE
TEXHOJOTHH JUISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U MIPEICTABICHUS
yueOHOM M Hay4yHO-TNIONYJISPHONM HHPOpPMAIMK, TOJYYEHHOW M3 Pa3IuYHBIX
MCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATH MOTyYaeMy0 HHPOPMAIIHIO

11.16

OOBSACHATH MPUHIIMIIBI ACUCTBUS MAIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh YCIO0BHs X 0€30MacHOr0 UCIONIb30BAHMS B IOBCEAHEBHON KU3HU

11.17

[IpuBoauTh mpUMEpH! BKJIAJa POCCHUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBACHEHHE MPOILIECCOB OKPYXKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IKC B HOBCCHHGBHOﬁ KHU3HU OJIA
oOecrieyeHns OE30MACHOCTH IpH OOpaleHHH ¢ MpUOOpaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, AJISl COXPAHEHUS 3/I0POBbS U COOIIOICHHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKpYJXKalollel cpesie

11.19

PabGorare B rpynme ¢ BBINOJIHEHMEM pA3IUMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATh PAa0OTy TPYIIIBL, PAMOHAIBHO PACHPEENATh OO0SM3aHHOCTH U
IIJIAHUPOBATH JEATEIBHOCTD B HECTAHIAAPTHBIX CUTYallMsX, aICKBaTHO OLICHUBATh
BKJIa/1 KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pACCMAaTPUBAEMON TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3n
eJia

Koxa npoBepsiemoro

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHM A

1.1

®uszuka — Hayka o mnpupoae. Haydnele MeTOIBI
IIO3HAHMsI OKPY’KAKWEro Mupa. Posb skcnepumenTa u
TEOpUU B IIPOLIECCE MMO3HAHUS MPUPOJbl. DKCIIEPUMEHT
B (pu3uke

1.2

MonenupoBanue (U3NYECKUX SBICHUH W IMPOLECCOB.
Hayunble rumnore3sl. @u3nyeckue 3aKOHbBI U TEOPHUHU.
I'panunel  TpUMEHUMOCTH  (QU3HYECKUX  3aKOHOB.
[Ipuniun cootBercTBHsA. Ponmb um mecto (u3uku B
dbopMHpPOBaHUK COBPEMEHHON HAyYHOW KapTUHBI MUpA,
B MPAKTUYECKOU ESATEILHOCTH JIIOICH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexanuueckoe JBUKCHHUE. OTHOCUTENBHOCTh
MexaHuyeckoro  apwwkeHus.  Cucrema  orcuéra.
TpaekTopus

[lepememienue,  ckopocTh  (CpedHsisi  CKOpOCTb,
MTHOBEHHAsi CKOpPOCTh) M YCKOpPEHHE MaTepuaIbHOMI
TOYKHM, MX MPOEKIHUH Ha OCH CHCTEMbl KOOpIHMHAT.
Co)keHue nepeMEenISHU U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE M PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBKeHue. I'paduku  3aBHCHUMOCTH  KOOPHMHAT,
CKOPOCTH, YCKOpEHHUs, IIyTH M  IEPEMEIICHUS
MaTepUaIbHON TOYKH OT BpEMEHHU

CBoOoaHoe najieHue. Y CKopeHue CBOOOIHOTO aAeHUs

KpuBonunerinoe nuxeHue. PaBHOMeEpHOE ABUKEHHE
MaTepUAIbHOM TOYKH 10 OKPYXHOCTH. YTJIOBas
CKOPOCTh, JIMHEWHAs CKOpocTh. llepwom m dacroTa.
LentpocTpeMuTebHOE YCKOPEHHE

Texunueckue YCTpOﬁCTBaZ CIIMAOMETP, ABHIKCHUC
CHapsAa0B, HEIIHBIC U pEMEHHBIC IIEPEaAaAYN

[Ipaktnueckue pabotel. I3mepeHne MrHOBEHHOMH
ckopoctd. HccrnenoBaHnue  COOTHOLICHHS — MEXKIY
NyTSAMH, MPOMAEHHBIMH TEJIOM 3a MOCIeAO0BaTeIbHbIC




paBHBIE NIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBWKEHUHM C HA4YaJIbHOW CKOPOCTBIO, PAaBHOW HYIIIO.
W3yueHne nBMKEHHUS IIAPUKA B BA3KOM KUIKOCTH.
N3yuenne JBUKCHUS Tena, OpOLIEHHOTO
TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Ipuniun otHocurenbHocTH [anmunes. IlepBbiit 3akoH
Herorona. IHepunanpHble CUCTEMBI OTCYETA

222

Macca tena. Cuna. [IpuHumn cynepno3uiuu cuil

223

Bropoi1 3axkon HploTOHA 111 MarepualbHOM TOYKU B
uHepruanbHoit cucreme orcuéra (MCO). Tpetuit 3akoH
HeroToHa 17151 MaTepuanbHbBIX TOYEK

224

3akoH BcemupHoro TsaroreHus. Cuna tspkectu. [lepas
KOCMHUYECKas CKOpoCThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Tpenue. Cuna TpeHus
CKOJIbXKEHUSI M cuia TpeHus nokos. KoadduumeHt
Tpenusi. Cuila CONMPOTUBIICHUS NPU JBIKCHHU Tela B
KHUJKOCTH WU Ta3e

227

[loctymarensHoe W BpallaTelnbHOE  JBUIKCHUE
a0COJIIOTHO TBEPJIOTO Tea

2.2.8

MoMeHT cuiibl OTHOCHTENBHO OCH BpaieHus. [lmedo
cuiibl. YcioBus paBHoBecus TBEpAoro tena B UCO

229

Texunueckne YCTpOﬁCTBaZ INOAIIHNITHUKH, JIBHXXCHUC
HCKYCCTBCHHBLIX CIIYTHUKOB

2.2.10

[Ipaktuyeckue paboThl. M3ydeHnue IBMKEHUS Opycka
110 HAKJIOHHOW IUIOCKOCTH MOJ JICCTBUEM HECKOJIbKUX
cuil. HccinenoBanue 3aBUCMMOCTH CHJI  YIPYTOCTH,
BO3HHMKAIOIMUX B  AcHOPMHPYEMOH  MpYyXKHUHE U
PE3MHOBOM 00pasIle, OT BEJIWYUHBI HX Jehopmaliuu.
Uccnenoanue ycioBuil paBHOBeCHs TBEPAOrO Teia,
HMMEIOLIEr0 OCh BpallleHUs

23

3AKOHbBI COXPAHEHN A B MEXAHUKE

23.1

Nmmynse MaTepUaIbHOU TOYKY, CUCTEMBI
MaTepUaIbHBIX TOYEK. VIMIIynbC CHUIBI U U3MEHEHHUE
UMITyJIbCa Tella

232

3akoH coxpaHeHuss umnynbca B HMCO. PeaktuBHOE
JBUKECHHE

233

Pabora cuiiet

234

MoHocTE CHIIBI

2.3.5

Kunernueckas OHEpIUsi MaTepHaHBHOﬁ TOYKH.




TeopeMao KMHETUYECKOU dSHEPTUU

2.3.6

[TorenuuanbHas sHeprus. lloTeHIuanbHas >Heprus
yrpyro nehopMUpPOBaHHON NpyxuHbL. [loTeHIManbHas
SHEpPrus Tena BOJIM3H MOBEPXHOCTU 3eMIU

2.3.7

HOTGHHI/IaJ'IBHBIe N HCEINOTCHUHAJIBHBIC CHIJIBI. CBs13b
pa6OTH HCIIOTCHUOHAJIBHBIX CHJI C HW3MCHCHHCEM
MEXaHUYeCKOM OHEpPIrun CHUCTCMbI TCII. 3akoH
COXpPaHCHUA MEXaHHYECKOM OHCPIrun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

239

TexHuuecKkue yCTpONCTBA: JBUKEHUE PAKET, BOJOMET,
KOIIlep, NPY>KUHHBIN MHCTOJIET

2.3.10

[IpakTnueckue paboThl. M3ydeHue CBsSI3U CKOPOCTEH
Tel Ipu HeynpyroM ynape. MccnenoBaHue cBsi3u
paboThl CUJIBI C U3MEHEHHEM MEXaHUYECKON 3HEepruu
Tena

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHI

3.1.1

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETHYECKOM
teopun.  bpoyHoBckoe — gBwxkenume.  uddysus.
XapakTtep JBWKEHHS M B3aUMOJCUCTBHUS YaCTHI]
BEIIECTBA

Mopaenu CTpoeHus Ta30B, KUIKOCTEH M TBEPIBIX TEI U
00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE DJTHX
MoJeei

Macca monekyn. KonnuectBo BemniectBa. [locTosinHas
ABorazipo

TeroBoe paBHOBecue. TemnepaTypa U €€ U3MEpPEHHUE.
[IIxana remneparyp Llenscus

Mopens wuneanbHoro rasa. OCHOBHOE YpaBHEHHE
MOJICKYJISIPHO-KHHETUYECKOW TEOPUH UICAILHOTO ra3a

AOcomioTHasi TemmepaTypa Kak Mepa  cpenHei
KMHETUYECKOW SHEPruu TEIIOBOTO JIBUXKEHUS YaCTHUIL
raza. [llkana temneparyp KenbBruna

VYpaBuenue Kianeiipona — MenngeneeBa. 3akoH
JlanpToHa

l"azoBble 3axonbl. M30omporieccsl B MA€aIbHOM rase ¢
IIOCTOSIHHBIM ~ KOJINYECTBOM  BEIIECTBA: H30TEPMA,
u30xopa, n3obapa

TexHUYeCKue yCTPOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTnueckue pabotel. 3MepeHue macchl Bo3nyxa B
KJlacCHOW KkomHaTe. lMccienoBaHue 3aBUCUMOCTHU




MEX]ly IapaMeTpaMU COCTOSIHUS pa3peKEHHOI0 ra3a

3.2

OCHOBbI TEPMOJAMHAMMKN

3.2.1

TepmoauHamuueckas cucrema. BHYTpeHHsAs dHeprus
TEPMOJIMHAMMYECKOW  CHUCTEMbl M  CIIOCOOBI €&
U3MECHEHUS

322

KomuyectBo Temnotel u pabora. BHyTpeHHsst sHEprus
OJIHOATOMHOT'0 MJI€aJIbHOIO ra3a

3.23

Bunpr TeIUIONepeIavuu: TEIJIONPOBOIHOCTbD,
KOHBEKIIY, W3JIy4YCHUE. TennoéMKoCTh Tena.
Y nenpHas TEIIIOEMKOCTD BEIIIECTBA. Pacuér
KOJIMYECTBA TEIUIOTHI NPHU TEIIoNepeaue

324

ITepBblii 3ak0H TepMoarHaMUKHU. [IprMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKU K M30IIPOLIECCaM.
I'paduueckas uaTepnperanus paboTsl ra3a

3.2.5

Tennosble MamwHbL. [IpUHIUIBI JEHCTBUS TEMIOBBIX
MamuH. [IpeoOpazoBaHusi SHEPrUM B  TEIJIOBBIX
MamuHax. KoaddummenT monesnoro aeicTeus (nanee
— KIIJT) TennoBoii Mmamunel. Lukn Kapuo u ero KIT/]

3.2.6

Bropoit 3akoH TepmomumHamuku. HeoOGpatumocTh
IPOLECCOB B  MpHpojae. TeryioBble  JIBUraTelu.
DKOJIOTUYECKHEe MPOOIeMbl TEINIO3HEPTeTUKU

3.2.7

TexHudeckue yCTpOMCTBA: JBUIAaTellb BHYTPEHHETO
CropaHusi, ObITOBON XOJOJWIBHUK, KOHIUIIUOHED

3.2.8

[Ipaktuyeckne  paboTsl.  M3mepenue  ynenbHOM
TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHMA BEILECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u koHaeHcauus. Mcnapenune u
KUATICHHE.  YJIenbHas  TemIoTa MapooOpa3oBaHUs.
3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS

332

AOCoNIOTHAsE M OTHOCHUTENIbHAsI BIIAXKHOCTh BO3/yXa.
Haceimennsrii map

333

Teépnoe Teno. Kpucramnuueckue u amopdHble Tena.
AHu3zoTponus ~ CBOMCTB  KpuctauioB.  Kujkue
Kkpuctawuibl. CoBpeMeHHbIE MaTepHAIIbI

334

[InaBneHne W KpucTayuM3anus. YeiabHas TeruioTa
miaBiaeHus. Cyomumanms

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuyeckue yCTpPOHCTBA: THTPOMETP U IICHUXPOMETP,
KAJIOPUMETP, TEXHOJOTMHM TOJYyYEHHUS] COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HaHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUU




[Ipaktuueckue pabGoTsl. M3mepeHue  BiIaXXHOCTU

3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpu3zanus Tea. DIeKTpuyeckuit 3apsia. JBa Buaa
o SJIEKTPHYECKHX 3aPS/I0B
4.1.2 [IpoBOHUKY, AUAIEKTPUKHU U TTOTYIPOBOTHUKU
4.1.3 3aK0OH COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
414 B3aumoneiictBue 3apsaoB. 3akon Kynona
DIJIEKTPUYECKOE noJe. Hanpsioxkénnoctb
4.1.5 ANEeKTpUYecKoro moiiss. IlpuHumMn  cynepno3uiuu.
JInHuK HanPsHKEHHOCTH AIEKTPUYECKOTO MO
416 PabGora cun snexrpocraruueckoro mnois. Ilorenuumar.
o Pa3HOCTh MOTEHIINAIOB
4.1 [IpoBogHMKKM W JUAJIEKTPUKA B  MOCTOSSHHOM
4.1.7 ANEKTPUIECKOM noJie. Jusnextpudeckas
MPOHUIIAEMOCTD
OnekTtpoéMkocTh.  KoHaeHcatop.  DJIEKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHCATOpa. OHEpPrus 3apsiKEHHOrO
KOHJIEHCATOpa
TexHuyeckue ycTpoicTBa: 3JIEKTPOCKOII, SIEKTPOMETP,
419 JNEKTPOCTaTHYECKas 3aIuTa, 3a3eMIIeHHE
o 3NEKTPONpPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTED
41.10 [TpakTuueckue pabotel. M3MepeHue 371eKTpOEMKOCTH
o KOHZIEHCaTOpa
[IOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
VYcnoBust CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 anekTpuueckoro Toka. Mcrounuku toka. Cuia Toka.
[TocTosHHBIN TOK
422 Hanpspkenue. 3akon Oma Jy1st ydyacTka 1enu
473 DIIEKTpUYECKOE COMPOTHUBIICHUE. VY nensHoe
42 o COIPOTHBJIEHHE BEIIECTBA
' 424 [TocnenoBarenbHoOe, napajuieJIbHOe, CMENIaHHOE
o COEIMHEHHE MTPOBOHUKOB
4.2.5 Pa6oTa snexrpuueckoro Toka. 3akoH Jxoyns — JIenma
4.2.6 MOIIIHOCTb NEKTPUUYECKOTO TOKA
anexTpoaBrkymias cuwia (nanee — 3J1C) u BHyTpeHHEe
4.2.7 CONPOTUBJICHHE MCTOYHMKA TOKa. 3akoH Owma s

MOJTHOM (3aMKHYTOM) 3jekTpudeckoi nenu. KopoTkoe




3aMbIKaHHC

4.2.8

DONEeKTpOHHAs MNPOBOAMMOCTH TBEPIBIX METAJUIOB.
3aBUCUMOCTh COINPOTUBIICHUS METaJIJIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OJIeKTpUYeckuid  TOK B BakyyMe.  (CBoiicTBa
JNEKTPOHHBIX ITyYKOB

4.2.10

[onynpoBonnuku.  CoOCTBeHHass ¥ NpUMECHas
IPOBOAMMOCTb  IOJYNpOBOAHUKOB. (CBolicTBa p-n
nepexoa. [lonynpoBogHUKOBbIE TPUOOPHI

4.2.11

DNEKTPUYCCKHA TOK B INEKTPOJIUTAX.
DIEKTPONUTHYECKAS JUCCOLHAIS. DIEKTPOJIN3

4.2.12

DJIeKTpuYeckuid TOK B razax. CaMOCTOATENbHBIN |
HECAMOCTOSTENIbHBIA  paspsd.  PasnuyHble  THIIBI
CaMOCTOATENBHOTO pa3pana. Monnus. [lnazma

4.2.13

TexHuueckue yCTpPOWCTBA: aMIIepMETP, BOJBTMETP,
peocTar, MCTOYHHKU TOKA, 3JEKTPOHArpeBaTelIbHbIC
npudopHI, 3JIEKTPOOCBETUTEIIbHbBIE puoopHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JHO],
TEPMUCTOPHI U (POTOPE3UCTOPBI, MOTYIPOBOTHUKOBBIN
JINOJ1, TaJIbBaHUKA

4.2.14

[IpakTueckue paboTel. V3yuyeHue CMeNIaHHOTO
COEIMHEHUS PEe3UCTOPOB.

N3mepenne DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHEIO
cornportuBiieHus. Habmoaenue snexTponnza

11 KIIACC

Kon
pasn
ejia

4

Koanposepsiemoro

IJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KW

4.3.1

IlocTosiHHBIE MarHuThl. B3anMoneiicTBie MOCTOSHHBIX
MAarHuTOB

4.3.2

MaruutHoe mosie. BeKTOp MarHUTHOW WHIYKIIHH.
[lpuniun  cynepno3unuu.  JIMHUM ~ MarHUTHOM
uHaykiuu. KapTuHa JWMHMI MarHUTHOM WHIYKIHHA
I10JIS IOCTOSIHHBIX MAarHUuTOB

433

MaruuTHoe moJe IMPpOBOJHHKAa C TOKOM. KapTI/IHa




JIMHUNA TI0JIA OJIMHHOI'O M[pAMOro HIpOBOJHHUKA U
3aMKHYTOTO KOJIBIIEBOI'O IPOBOJHMKA, KATYIIKH C
TOKOM. OmnbIT Opcrena. Bzaumopneiicteue
IIPOBOJHUKOB C TOKOM

434 Cuna Amnepa, €€ MOAyJIb U HallpaBJIEHUE
Cuna JlopeHiia, e€ MoJly/ib U HampaBiieHHe. J[BUKeHHE

43.5 3apsKEHHOM YacTHIbl B OJJHOPOJHOM MAarHUTHOM
nosie. Pabota cuitel Jlopenia

436 SIBiieHUE AIEKTPOMArHUTHON MHIYKIIMA

4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIMU

4338 OJIC nnaykunu. 3aKOH 3JEKTPOMArHUTHON MHIYKIIUA

o dapanest

BuxpeBoe anextpuueckoe nose. IJC unaykuuu B

439 MPOBOJHUKE,  ABMKYIIEMCS  IMOCTyHaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€

4.3.10 [IpaBusno Jlenna

4311 NunyktuBHocTh. SBienne camouuaykuuu. IJ1C

o CaMOMHIYKIUH

4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 DIIEKTPOMArHuTHOE I0JIe
TexHu4ecKkne yCTPOWCTBA: TOCTOSIHHBIC MAarHHMTHI,

4.3.14 3JIEKTPOMArHUThI,  JIEKTPOABUTATENb, YCKOPHUTEIHN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS I1€Yb
[IpakTrueckue padoThl. M3ydeHrMe MarHUTHOTO IO
KaTylmmku C TOokoM. MccinenoBanue — eHCTBHS

4.3.15 MOCTOSSHHOTO ~ MarHuta Ha paMKy C  TOKOM.
HccnenoBanue SIBJICHUS AJICKTPOMArHUTHOM
WHIYKITUN

5 KOJIEBAHUS 11 BOJIHBI
MEXAHUWYECKUWE U DJIEKTPOMAT'HUTHBIE KOJIEBAHIM S

KomnebarensHass cucrema. CBOOOIHBIE KOJIEOAHUS.

5.1.1 I'apmonnueckne  konebanms. Ilepuon, dacrora,
aMIIuTyna u (haza KoiaeObaHmit

5.1.2 [Ipy>XuHHBIA MasiTHUK. MaTeMaTU4ECKU MaSTHUK

51 VYpaBHeHue rapMOHHUYECKHUX KoJIeOaHMiA.

5.1.3 Kunemarnueckoen JTUHAMHYCCKOC OIIMCaHHE
K0JIe0ATEIbHOTO ABIKEHUS
[IpeBpamienne  SHEPrUM  MPU  TAPMOHUYECKUX

514 kojeOanusax. CBs3b aMILTUTYIbI KOJIEOAHUM UCXOTHOM

BEJIMYMHBI C aMIUTUTYJAaMH KOJeOaHul €€ CKOpPOCTH U
YCKOPCHHUS




Kone6arenbHbrit KOHTYP. CBoOo1HBIE
JIEKTPOMAarHuTHbIE ~ KojieOaHus B MJI€aIbHOM
Koyie0aTeIbHOM  KOHType.  AHalOrHs  MEXIy
MEXaHUYECKUMU u ANEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa

3aKkoH COXpPaHCHUA OHCPIrun B nacaJlbHOM
K0JIeOaTeIbHOM KOHTYpE

BrinyxeHHble MexaHudeckue konedanusi. PesoHaHc.
Pe3zonancHas KpUBasl. BoinyxeHHbIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennbii Tok. CHHYCOMAAQIBbHBIM TEPEMEHHBIN
TOK.

MontHOCTb INEPEMECHHOTO  TOKaA. AMHHI/ITy,I[HOG u
HeﬁCTBYIOIHee 3HAUYCHHC CUJIbI TOKA N HAIIPSAKCHUA

5.1.10

Tpanchopmarop.  [IpousBojmcTtBo, mepegada U
norpediieHue ANEKTPUYECKON SHEPTUH.
DKOJIOTUYECKHUE pHUCKH npu MIPOU3BOJICTBE
aeKTpuyeckoil sHeprun. KynbTypa HCIIOJIB30BaHUS
3JIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU

5.1.11

Texuuueckue yCTpOMCTBA: ceiicmorpad,
NIEKTPUYECKHI 3BOHOK, JIMHUH JJICKTPOIIepeaay

5.1.12

[TpakTuyeckue pabotsl. MccienoBanue 3aBHCUMOCTH
HepuoJia MajblX KoJeOaHUil rpy3a Ha HUTU OT JAJIUHbI
HUTH M Macchl rpysa. McciemoBaHue NEpeMEHHOTO
TOKa B LENH U3 TOCIEJOBATEIbHO COCTUHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PEe3UCTOpa
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MEXAHUWYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHandeckue BOJIHBI, YCJIIOBUA PACIIPOCTPAHCHUA.

5.2.1 ITepuoa. CkopocTh pacIpOCTpaHEHUS U JIJTMHA BOJIHBI.
[Toniepeunblie ¥ MPOIOJILHBIE BOJIHBI
597 HHHPar##H HNuTtepdepenius u nudpakiys
o MEXaHUYECKUX BOJIH
593 3Byk. Ckopocth 3Byka. I'pomkocTh 3ByKa. Bricora
o toHa. TemOp 3ByKa
DONEKTPOMAarHUTHBIE BOJIHBL.  YCIIOBUSL H3ITy4eHUs
594 JJIEKTPOMAarHUTHBIX BOJH. B3auMuas opueHTanus
o BeKTOpoB E, B M v B 3JI€KTpOMarHMTHOH BOJIHE B
BaKyyMe
CBolicTBa DSJEKTPOMAarHUTHBIX BOJIH: OTpa)KCHHE,
5.2.5 MpeIoMIICHUE, NoJsipyu3anys, nudpakiys,

untepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH




5.2.6

[llxkana >aeKTpOMarHUTHBIX BONH. [Ipumenenue
JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpunHLIMTIBI pazuoCBs3U u TEJIeBUACHHUS.
Paguonokanus.  DIeKTpOMarHUTHOE  3arpsi3HEHUE
OKpY>KaroIIEeH Cpeabl

5.2.8

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHBIC
WHCTPYMCHTBI,  YJIBTPa3ByKOBas JIMarHOCTHKA B
TEXHHKE HM MEIUIMHE, pajxap, paJauonpuEéMHUK,
TENEeBU30p, aHTeHHA, TenedoH, CBY-neup
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OIITUKA

5.3.1

[IpssMonuHenHoe pacrpocTpaHeHue cBeTa B
oaHopoaHou cpene. JIyu cBeta

532

OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUsI CBETA.
[MocTpoenne n3o0pa>keHHit B IUIOCKOM 3epKaiie

533

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIpECIOMJICHUS CBETA.
AOCOIIOTHEIN MTOKa3aTelIb IMPECIOMIICHUA

534

ITonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIl yron
MOJIHOT'O BHYTPEHHETO OTPAXKEHUS

535

Hucnepcust cera. CioxHblii cocTaB O€loro cBeTa.

IlseT

53.6

Cobuparomiue M paccerBaloIllvde JUH3bL. TOHKas
auH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas CHila
TOHKOW JMH3BL.  [locTpoeHne  wm300pakeHUH B
coOMparImMX M pacceuBalOmMX JuH3aX. Dopmyna
TOHKOM JIMH3EI. Y BEIIMUCHUE, TaBaeMO¢e JTUH30M

5.3.7

Hpe/:[emﬂ IMPUMCHUMOCTHU FGOMCTqueCKOﬁ OIITHUKH

53.8

Wntepdepenus cBera. KorepeHTHbIE HCTOYHUKH.
VYcioBust HaOMIOACHNUS MaKCUMyMOB M MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

539

Hudpakmus  cera.  JudpakumonHas — pemiérka.
YcnoBue HAOMIOACHHUS TJIaBHBIX MAaKCHUMyMOB TIpH
naJicHuu MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspuzanusa ceera

5.3.11

TexHuyeckue ycTpoiicTBa: O4KH, Jyma, (oToammapar,
MPOCKIIMOHHBIM  ammapaT, MHKPOCKOM, TEJIEeCKOTI,
BOJIOKOHHAsI ONTHKA, JAu(pakmuoOHHAs peméTKa,
MOJISIPOU]T

5.3.12

[TpakTueckue paboTel. V3Mepenue mokaszarens
npenomieHus. MccnemoBanne CBOMCTB M300pakeHHUI




B inH3aX. Habmonenue nucnepcun cBeta

RJIEMEHTHI CTIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuipl IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

6.1 [TocTynarer TEOPUH OTHOCHUTEIIbHOCTH:
' WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHUUIT OTHOCUTEIBHOCTH DUHIITEHHA
6 62 OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe[JICHUE
' BPEMEHHU U COKpAIICHUE JJIUHBI
6.3 DHEprus ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3b MacChl C DHEPrueid M HMMIYJIbCOM CBOOOHOM
' YaCTUIIBI. DHEPTHs MOKOsI CBOOOHON YaCTHUIIBI
7 KBAHTOBAS ®U31KA
DJIEMEHTBI KBAHTOBOM OITTUKU
711 ®otonbl. Popmyna [lnanka cBsi3u sHepruu (GoToHa C
o €ro 4acTOTON. DHEPTHUs U UMITYJIC (HOTOHA
OtkpeiTe u wuccnenoBanue (orordpdexra. OnbITH
7.1.2
A.T'. CtoneroBa. 3akoHbI (hoTOdIPEeKTa
7.1 713 VYpasuenue DiiHmrerina s pororddexra. «KpacHas
o rpanuna» Gporodddexra
7.1.4 Hasnenune cBera. Onbitel I1.H. JIeOenena
7.1.5 XuMHYecKoe JeHCTBUE CBETA
716 Texuuueckue yCTpoiicTBa: dboTorIeMEHT,
o doronatuuk, coaHeuHas 6arapesi, CBETOAHO/]
CTPOEHHUE ATOMA
Moguenb aroma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpoeHUs aToma. [Inanerapuas
MO/IeJIb aTOMa
[Toctynatel bopa. M3nyuenue u nornomeHne GoToHOB
797 IpU MEpexo/ie aToMa C OJHOTIO YPOBHS SHEPrUU Ha
o apyroii. Bumel criekTpoB. CHEeKTp ypOBHEH 3Hepruu
aToMa BoopoJa
7.2 BonHoBbie cBoiicTBa wactuil. BomnHbel ne bpoits.
7.2.3 Kopnyckynspruo-BonHoBoit  nyanusm.  Judpakuus
3JIEKTPOHOB Ha KpUCTaJlIax
794 CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHUE. Y CTPOUCTBO
o ¥ IPMHIUI pabOTHI J1a3epa
795 TexHudeckue YCTPOMCTBA: CIHEKTPAJIbHBIM aHAIIN3
o (CIIEKTPOCKOII), JIa3ep, KBAHTOBLIM KOMIILIOTED
796 [Ipaktnueckne pabotel. Habmiogenue nuHeHuaToro

CIIEKTpa




7.3

ATOMHOE A1PO

7.3.1

MeToapl HAOMIOICHHUS W PErUCTPALMH AJIEMEHTAPHBIX
YACTHI]

7.3.2

OTtkpeiTHE pannoakTuBHOCTH. OmnbITEl Pe3epdopaa mo
OTIpE/ICNICHUIO0 COCTaBa PAJMOAKTUBHOTO M3IIyUYEHHUS.
CgoiicTBa anb(a-, 6eTa-, raMMma-u3nydeHus. BiusHue
PaZlM0aKTUBHOCTH Ha )KMBBIE OPraHU3MBbI

7.3.3

OtkpeiTHEe npoTOHA U HeTpoHa. HykiioHHas Moxaens
sanpa [eiizenbepra — VBanenko. 3apsnm —sjapa.
MaccoBoe uncio siapa. M3oronsl

7.3.4

Anbda-pacnaa. IIEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. I'amma-uznyueHue. 3aKOH pPagMOAKTUBHOIO
pacnaza

7.3.5

OHeprus CBSI3M HYKJIOHOB B sijipe. SlnepHble CHIIBL
JledexT maccsl sapa

7.3.6

Snepubie peakuuu. JleneHue u CUHTES sep

7.3.7

Snepubii peakrop. TepmosiiepHbIi CUHTE3.
[IpobGnemMbl ¥ TNEPCHEKTUBBI AEPHOM SHEPIETUKH.
DKOJIOTUYECKHUE aCIIEKTHI SIAEPHOU SHEPTETUKU

7.3.8

OnemeHTapHble 4acTHIbl. OTKpBITUE TO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHuyeckue  yCTpOHCTBa:  JO3UMETp, Kamepa
Bunbcona, siaepHblif peakTop, arTomMmHas 6omOa

7.3.10

[MpakTuyeckue pabotel. MccnenqoBannue TPEKOB YacTHUI]
(o rotoBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BénmHoro Heba. CosBesnus, SpKHe 3BE3BI,
IJIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunass cucrema. IlmaHeTsl 3€MHOW TpyMIbI.
[[naHeThI-TUTAaHTBI M WX CHYTHUKH, KapJIMKOBBIC
mianeTbl. Mangsle Tea COJTHEYHOU CUCTEMEI

8.3

Coname, ¢otochepa u armocdepa. ConHeuHas
AKTUBHOCTH

8.4

Wcrounuk sneprun CosHua u 3BE311

8.5

3BE31bI, HMX OCHOBHBIC XapaKTEpPUCTHUKHU: Macca,
CBETUMOCTb, PaJNyC, TEMIIEpaTypa, UX B3aUMOCBS3b.
JunarpaMma «CHEKTpajbHbIA KJIACC — CBETHUMOCTHY.
3BE3abI IVIaBHOM MOCIENOBATEILHOCTH. 3aBUCHUMOCTD
«Macca — CBETHUMOCTB» i 3BE3J  TJIaBHOH
IOCJIEIOBATCIBHOCTH

8.6

#H#Par##HBuyTpennee CTpOCHHUE 3BE3 .




CoBpeMeHHBIE MPEACTABICHUS O TPOUCXOXKICHUU U
spororni CoJtHIA U 3BE3. DTanbl KU3HU 3BE3 T

8.7

Mineunbii Ilyte — Hama [amaktuka. CrndpanbHas
cTpykrypa ['amakTuku, pacnpeneineHue 3BE31, rasa u
neutd. [lonoxxenue u aBuxenue Coinnia B ['anaktuke.
[Tnockas u chepudeckast moacucTeMbl [ aTakTHKN

8.8

Tunsl ranakTuk. PaguoranakTuku u kBa3zapel. UeépHbie
JBIPBI B SIAPAaX rajJakTHK

8.9

Bcenennas. Pacmupenne Beenennoit. 3akon Xa060ia.
Paz6eranue ramaktuk. Bo3pact u paguyc BceenenHoi,
teopusa bosbmoro B3peiBa. Mogenb  «ropsiueit
Bcenennoit». PenukToBoe usiydeHue

8.10

Macmrabnas cTtpykrypa Bceenennoit. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUH




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon
nposepse
MOT'0
TpeOOBaH
us

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CpeHero oo1Iero
o0pa3oBaHus

ChopmupoBaHHOCT,  yMEHHI  pacro3HaBaTh  (PU3WYECKUE  SIBICHHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJ'IaZ[eHI/Ie OCHOBOIIOJIararomumMun (I)I/I?;I/I‘-IGCKI/IMI/I IIOHATUAMU U BCINYHNHAMMU,

XapaKTepU3yIOIIMMH (PU3NUECKHE MTPOLIECCHI

CchopMupoBaHHOCTh YMEHUH MPUMEHATH 3aKOHBI KJIIACCHUYECKOW MEXaHHKH,
MOJIEKYJISIPHON (DU3UKU U TEPMOJMHAMUKH, SJIEKTPOJUHAMHUKHU, KBAHTOBOM
¢bu3MuKM A7 aHanuu3a U OOBSCHEHHUS SIBICHUM MHUKPOMHUPA, MaKpoOMHpa U
Meramupa, pasjidyaTb YClIoBUsA (TpaHullbl, 00JacTH) NPUMEHUMOCTHU
($u3M4YeCKUX 3aKOHOB, MMOHMMAaTh BCEOOIIMH xapakTep (yHIaMEHTaIbHBIX
3aKOHOB W  OTPaHMYEHHOCTb  HCIIOJIb30BAHMSI  YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBaTh (PU3MUECKHUE MPOLECCHI, UCIONIb3Ysl OCHOBHBIE MOJOXKEHUS,

3aKOHBI 1 3aKOHOMCPHOCTH

ChopmupoBaHHOCTH YMEHUSI pa3auyaTh YCJIOBUS MPUMEHHUMOCTH MOJIEIel

(U3NYECKUX TEN U MPOLECCOB (SBICHUH)

CdhopmupoBaHHOCTH YMEHHS pelIaTh Pacu€THBIC 3a/1a4M C SBHO 3aJJaHHOU H
HESIBHO 3a/laHHON (hM3MYECKON MOJIENbI0: HAa OCHOBAHWHU aHAIN3a YCIOBHSA
BbIOMpaTh (U3MUECKHEe MOJENH, OTBEYalllue TpeOOBaHUAM 3ajaud,
MPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThl (PU3UUECKUX
TEOpPUIl TpPU HUCIOJIB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHUs 3ajad,
MPOBOJIUTh PACUYEThl HA OCHOBAaHUM HMMEIONIMXCS JAHHBIX, aHAJIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMbI PELICHUS C Y4ETOM MOJYyYEHHBIX

pe3yIbTaToB

Pemrate xauecTBEHHBIE 321241, TPEOYIOIINE TPUMEHEHHS 3HAHUH U3 pa3HbIX
pa3zesioB MHIKOJBHOTO Kypca (U3MKH, a Takke HMHTErpalud 3HaHUN U3
APyrux npeamMcToOB CCTCCTBCHHOHAYYHOTI'O nUKJIa: BBICTPAanBaTh
JIOTUYECKYIO LEMOYKY PACCYKJICHUM C ONOpPOM HA M3YYEHHbIC 3aKOHBI,

3aKOHOMCPHOCTHU U (bHSI/I‘{eCKI/Ie SABJICHUA




Brnagenre OCHOBHBIMH METOJAMHU HAyYHOTO MO3HAHHWS, WCIIOIH3yeMBIMU B
¢u3uke: NPOBOIUTH MpsAMbIE M KOCBEHHBIE H3MEpEHUs (UBHYECKUX
BEJIMYMH, BbIOMpas ONTUMAJIbHBIA CIOCOO U3MEpPEHHs] M HCIOJIb3Ys
U3BECTHBIE METOAbl OICHKH MOTPEIIHOCTe HU3MEpPEHHl, NPOBOIUTH
UCCIICIOBAaHUE 3aBHCUMOCTEH (M3MUYECKUX BEIUYUH C WCIOJIb30BAaHUEM
IOpSMBIX H3MEpPEHUHM, OOBSICHATH MOJNyYEHHBbIE pPE3yJIbTaThl, HCIOIb3YS
¢busznyeckue TeOpHUH, 3aKOHBI M TMOHSTHS, U JIeNaTh BBIBOJBI, COOIIOAATH
mpaBwia 0€30IacHOr0 TpyJda MpH MPOBEACHUM MCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEpUMEHTa M y4eOHO-HMCCIIEOBATENBCKON JeSITeIbHOCTH C
UCIOJIb30BaHUEM LU(POBBIX U3MEPHUTEIBHBIX YCTPOMCTB U J1a0OPaTOPHOTO

o0opynoBaHUS

ChopMuUpOBaHHOCTh YMEHUH aHAJIM3MPOBATh M OLCHUBATH IOCIICICTBHS
OBITOBO M TIPOM3BOJCTBCHHOH JIEATEILHOCTH UYEJIOBEKA, CBS3aHHON C
(GU3MYECKUMHU TIPOLIECCaMH, C TO3HMIHKA DSKOJIOTHYECKON Oe30MacHOCTH;
MPEJICTABICHHUIA O PalliOHAILHOM MPUPOJIONIOIH30BAHIH, & TAKIKE Pa3yMHOM
WCIOJIb30BAHUU JIOCTHIKCHUH HAYKH W TEXHOJOTHHA JUIi JalbHEHIIETOo

Pa3BUTHS YEJIOBEUECKOro O0IIeCTBa

OsnazieHue pa3InYHbIMU criocobaMu paboTsl ¢ MH(opManuei Gpusnueckoro
COZIEpKaHUSA C  UCIOJIb30BAHUEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTMH; pa3BUTUE YMEHHUM KPUTHYECKOIO aHaIM3a U OLECHKH

JOCTOBEPHOCTH MOJTy4aeMoi HH(pOpMaIiH
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CdopmupoBaHHOCTH YMEHUM MPUMEHSTD OCHOBOIIOJIararome
aACTPOHOMUYECKHUE MOHSTHS, TEOPUU U 3aKOHBI JUIsI aHAIM3a U OOBSICHEHHUS
(bu3MYECKUX IPOLECCOB, MPOUCXOIALINX HA 3BE3/IaX, B 3BE3AHBIX CHCTEMAX,
B MEXTaJlaKTUYECKOM cpefie; ABMKEHUs HEOECHBIX Tell, IBOJIOLUU 3BE3 U

Bcenennon




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D 11O PU3UKE

K
oA Kox anemenra IIpoBepsieMbIii 3JIEMEHT COJEePKAHUA
pasaesia/TeMbl
1 MEXAHUKA
1.1 KMHEMATHKA

Mexanndeckoe JABWXKCHUC. OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JABUXCHUA.

CucremMa oTcuéra.

MaTepHaanaﬂ TOYKa.
il 1 TpacKETopHIE

E€ pannyc-BeKTop:

F(z)=(xlz) p(z)=(2),

TpaeKTopII,

IepeMeIIeHIIe!
:(&tﬁ 5:1!‘ &:}‘ O S e IO S A S T IO 3 S o e e U S O

IyTE.
CroxeHIle [lepeMeIeHHit:

N, =, + I,




CkopocTb MaTepuaIbHOW TOUKHU:

AT -
o=—ry =F=(u.v,.0).
At Ar—{ - :
Ax : ) .
v,=—| =x/. aHamorm4HO v, =y,, V. =Z,.
1.1.3 At ., -
CrosxeHHe CKopocTeil: 6, =0, + 0, -
Brruncnenue nepemMenieHys 1 myTu MaTeprualbHON TOYKH IIPU
NPSAMOJIMHEMHOM JIBM)KEHUU BJIOJIb OCH X TI0 TpaUKy 3aBUCUMOCTH Vx(t)
5 . Av i
VekopeHHe MaTepHaIbHOIT TOIKIL: @ = yei NG (a,.a,.a.).
oy y 2
1.1.4
&U Yo r N r
a,=—=| =(u,)'. aHaNOIIYHO a, = (v, ', a.=(v.)"
X Jy 1 o B~ =k
At Ar—
PaBHOMCpHOC HpHMOHHHCﬁHOC JABHIKCHHC!
()= ot
1.1.5




PaBHOYCKOpEHHOE NIPSIMOJIMHENHOE ABUKECHUE:
£2
a,
x(t)=x,+u, 1 +-2
u LT -"J.

vit)=vu, +at

1.1.6 , = const
2 g2 =3 .
UJ.T L]:T 'ﬂxill 11}
v+ U,
HPII ABILRCHIII B OTHOM HAIIPABICHHH IIVIE il = = -7
CBoOoiHOE TajieHue. Y CKOpeHHe CBOOOIHOTO T/ ICHUSI.
¥ Jll 5 Eu
1.1.7

(9] Xo X—

I[BI/I)KGHI/IG TCI1a, 6pOH_IeHHOFO noJa yriiom a K ropu3oHTYy:




() =x,+U, t=x,+U,cosa-t

[

J-

ll{?}—l +th+g1——1 + Uy sina - r— &L
J[u (t)=uv, =v,cosn

v.(t)=v, +g1=vsino— g

KpuBonuneiitHoe nBuxeHue. /BrmkeHre MaTepraibHON TOYKH IO OKPYKHOCTH.

YrnoBas u TuHEHHas CKOPOCTb TOYKHU:

HpI/I pPaBHOMCPHOM ABHUKCHUU TOYKH 110 OKPYKHOCTHU

118 =2 -,

[leHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:

2
= —== 2
uc

ITosHOE yCKOpEHHE MaTEPHUAIbHON TOUKH

1.1.9 TBépnoe Teno. [locTynarenbHOe U BpamaTesbHOE JBUKEHNE TBEPAOTO Tella
1.2 JMHAMUKA

e Nuepunaneueie cucreMbl otcuéra. Ilepeeiii 3akoH Herorona. IIpuHimn

OTHOCUTELHOCTHU [ anmuies




1.2.2

Macca tena. IInoTHOCTE BelecTna:

1.2.3

Cuna. [IpuHIMNO Cyneprno3uiuy CUIL:

pasHopeiicTs — 1+




Bropoii 3akon Herotona: s marepuansaoit Touku B UCO

1= 1
1.2.4 A =4
pu
Fy £y
Tperwnii 3akoH HproTOHA J171s1 MaTEPUAJIBHBIX TOUYEK:
1.2.5

12= — 21




3aKkoH BCCMHUPHOTO TATOTCHUA: CHWJIBI MPHUTKCHUA MCEKAY TOUCYHHBIMHA

MacCaMH paBHBI

1.2.6
Cuna tsoxectd. LleHTp TsbkecTH Tena. 3aBUCUMOCTh CUJIBI TSKECTH OT BBICOTHI
h Hag moBepxHOCTHIO TUTAHETHI paanycom RO:
Y
(o+ )
Cwuia ynpyroctu. 3akoH ['yka:
1.2.7 ==
Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUs! CKOTbKEHUSI:
TP =
1.2.8
Cwita TpeHust TOKOSI:
<
T —

Koaddurment tpenus

1.2.9

[aBienue:




CTATHUKA

—

F

1.3.1
MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalICHUA:

M| = FL, roe | — mieyo cuiiel

OTHOCHUTEJILHO OCH, IPOXO0AAIIEl uepe3 TouKy O NepHeHIUKYISIPHO PUCYHKY

LlenTp macc Tena. LleHTp Macc cucTemMbl MaTEPUATBHBIX TOYEK:

11t 22%...
HM. I

1.3.2

B onHOpOIHOM 1071€ TSIAKECTH

LHEHTP MACC TCJIa COBIIAAACT C €TI0 HCHTPOM TAKCCTHU

VYcnoBus paBHoBecus TBEpaoro Tena B UCO:

[M,+M,+...=0
1.3.3 T
LF:__:FE_"'z[:I

1.34 3akoH [lackans

HaBnenue B xuakoctu, nokosiieiics B8 UCO:

13.5 .




3akoH Apxumena:

ApXx — ~ BbITecH
13.6 €CJIN TeNO U )KUAKoCTh nokosrcs B UCO, To
Apx = BbITECH
Ycnosue miaBaHus Tel
1.4 3AKOHbBI COXPAHEHNA B MEXAHUKE
HMitynbsc MaTepUaIbHON TOYKU:
1.4.1 =
HMITyibC CUCTEMBI TEIL:
1.4.2 = 1+ o+
3aKOH U3MEHEHHUS U COXPAHEHUS UMITYJIbCA!
B UCO
1.4.3 A =A( 1+ 2+"')= 1BH63LUHA + ZBHELUHA +.

B CO,

A =A(C 1+ 2+..)




€CJIn

+
1BHeLWwH 2BHeLUH

PeaktuBHOE nBHKEHHE

F
A¥ :
X
1.4.4
Pabota cuipl Ha MajOM MepeMenIeHUN
.-1=|}*:'|-|i'-.}7|-c05 a=F -Ax
a F
D)
1.4.5 MoItHOCTE CHIIBI:

eciu 3a BpeMs A

pa60Ta CHUJIbI UBMCHACTCA Ha AA, TO MOIIMHOCTHb CHJIbI




1.4.6

3aKOH U3MEHEHUS] KHHETUYECKOW SHEPTUH CUCTEMBl MAaTEPUAIbHBIX TOUEK: B
NCO AExua = A1 + A2 + ...

1.4.7

[TorennmanpHas YHEPTHS:
JUIS IOTEHLIMAIBHBIX CHUII

=A

12 = 1noteHy _  2noTemy noTeHL

HOTGHHI/IaJ'IBHaﬂ OHEPIUsa MaTepHaﬂBHOfI TOYKH B OTHOPOAHOM IIOJIC TAKCCTHU!

noTeHy, —

[ToTennnansHas sHEprHs ynpyro 1eopMUpOBAHHOTO Tea:
2

noTeHy, — 2

1.4.8

3aKOH U3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOM SHEpruu:




Euex = Esm + Enc:r-afﬁm

B IICO AE,ex = Ascex senorern. cun
B IICO AEyex =0, eclll Agcex menoresm cux = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

lapmonnueckue konebaHusi MaTepuUalbHOM TOUKM. AMIUMTyna u - (Qasa

koneOannii. Kuaematnyeckoe onucanue:
x(f) = Asin{ @t +9, ).
v(n=x/.
a(H=(v), =—o'MH)=a +ax=0.
Tac X - CMCIICHUE U3 PABHOBCCHA.

I[I/IHaMI/ILIeCKOG OIIMCaHHC:

3HepFeTI/I‘{eCKOG OIIMCaHHC (3aKOH COXPAaHCHUA MEXaHUYECKOM 3HepFI/II/I)Z

ms kR omt kA
4 2 4 4

CBs13p  aMIUIUTYABl  KOJEOAHMM CMELIEHUS MaTepuaibHOW  TOYKHU

aMIUTUTYAaMHU KOJIeOaHUH e€ CKOPOCTU M YCKOPEHMSL:

Upe =0, a__ =04

C

1.5.2

[Tepuon u yacTora KoneGaHmil:




o b

0 v

[Tepuoa manbIx cBOOOAHBIX KOJEOAHMI MATEMAaTHUYECKOTO MasiTHUKA!

T=2IJI

[Tepuon cBOGOIHBIX KONEOaHUN MPYKUHHOTO MAasTHUKA!

T=2T[JE
k

1.5.3 Boinyxxnennsie konebanus. Pesonanc. PezonancHast kpuast
[lonepeunsle U npoaosabHBIE BOJHBL CKOPOCTh pacHpOCTpaHEHUs W AJIMHA
BOJIHBIL:

1.5.4 = ==
Wutepdepennus u nudpaxiys BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVIJIAPHAS ®U3NKA. TEPMOJIMHAMUKA
2.1 MOJIEKVYJIAAPHAS ©U3UKA

Mopenmn  cTpoeHus rasoB, OKMAKOcTeM M TBEpABIX Ten. Ilycts

2.1.1 TEpMOJIMHAMHMYECKasi cucTeMa (Teno) cocTOMT M3 N OJMHAKOBBIX MOJEKYI.

Tormga KoJIM4yecTBO BEIIECTBA




rac — YUCJI0 ABora):(po, m — Macca CUCTEMBI (Tena),

[ — MOJISIpHAsi Macca BelecTBa

2.1.2 TermoBoe NBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3auMopaelicTBue yacTHIl BellecTBa
2.14 Huddysus. bpoyHoBckoe ABMKEHUE
2.1.5 Mopnens uneansHoro rasa 8 MKT
CBsi3b  MeXAy  JIaBIIEHHUEM M  CpeJHEed  KHUHETUYECKOHM  HHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJI UIEATBHOTO ra3a (OCHOBHOE
ypaBHenue MKT):
mpr=2n (me)_ 2
2.1.6 A T
rie m0 — macca OJTHOM MOJIEKYJIbI,
- KOHIICHTPAIIUS MOJIEKYJT
2.1.7 AoOcomoTHas Temriepatypa: T =t +273K
)18 CBsi3p  TeMmiepaTypbl raza CcO CpeIHEM  KUHETHYECKON  sHeprueu

MOCTYMATCJIIBHOI'O TCIIJIOBOT'O ABHUIKCHUS €T'0 MOJICKYJI:




VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIo ra3a B TCPMOAUHAMUKE:

| VpaBHerHe Merreeesa — Kianefpora
| BEIpakeHHe 111 BHYTPeHHEH 3HepIHH

VpaereHne MeHzneneepa — KianelipoHa (IpHMeHHMEIE (DOPMEI

JAIMHCI):

B RN, PR
g z

BripaieHne 111 BHYTPeHHeIl 3HEpPIHII 0IHOAaTOMHOIO HIeaTbHOIO
raza ([IprMeHIMEle GOPMEI 3aIIIcH):

U=3vRT =3 NkT =2 RT =ve T=2p¥
2 2 2pn 2

2.1.11

3akoH JlanbToHA I JAaBJIECHUS CMECH Pa3pEKEHHBIX Ta30B:




2.1.12

W3omporiiecchl B pa3peKCHHOM Ta3e ¢ IMOCTOSHHBIM YUCIOM MoJekya N (¢
IIOCTOSIHHBIM KOJIMYECTBOM BCUICCTBA V):
uzotepMma (T = const): pV = const,

uzoxopa (V = const):

u3obapa (p = const):

I'pacuueckoe npencrasienue uzomnpoueccos Ha pV-, pT- u VT- nuarpammax.

O0BbeIMHEHHBIN ra30BbIi 3aK0H:

JJIA ITIOCTOSIHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HaCI)IHIGHHBIG N HCHACBIONICHHBLIC  IIApPBI. KadecTBeHHast 3aBHCHMOCTH
IJNIOTHOCTH MW HABJICHUA  HACBINICHHOI'O IMapa OT TCMIICPATYphbl, HUX

HE3aBUCHUMOCTb OT 00bEMa HACKIILIEHHOTO Mapa

2.1.14

BrnaxnocTs BO3ayXa.

OTtHOCHUTEIbHAS BIaXKHOCTD!




napa( ) _ napa( )

Hacuu_;napa( ) HaCblm,napa( )

HN3meHeHune arperaTHbIX COCTOSIHUM BEIIIECTBA: HUCIIapCHUC N KOHACHCAIIUA,

2.1.15
KUIIEHUE )KUJIKOCTH
2.1.16 W3MeHeHne arperaTHbIX COCTOSIHUM BELIECTBA: IIJIABJICHUE U KPUCTAIUIA3ALUS
2.1.17 [IpeobpazoBanue sHepruu B (ha30BBIX EPEXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEpPATypa
222 BryTtpeHnHsis sHeprus
293 Temonepenaya kak cnocod U3MEHEHHsI BHYTPEHHEHN dHEeprun 0e3 coBepLIeHUs
o paboTel. KoHBeK1MsI, TEIIONPOBOAHOCTD, U3JTyUEHUE
KonnuecTBo TEMIoTHI.
VY nenpHas TEIIOEMKOCTD BELLIECTBA C:
224 — 2
VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TeruioTa miaaBiaeHus A: Q = Am.
VY nenbHas TeI0Ta cropaHus Tormsa q: Q = gm
OnemeHTapHas paboTa B TEpMOJIMHAMHUKE:
2.2.6

= A




Brruucnenue paboTsl o rpaduky mporecca Ha pV-auarpaMmme

IlepBblii 3aKOH TEPMOIMHAMUKU:

12=0 p+ 2=(2— 1)+ 12

2.2.7
Anuna0ara:
12=0 2=(C1— 2)=4 1
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nmporiecchbl
[Tpunune! gerictBus TernoBbix MamuH. KT/
A —
2.2.9 n= Pk PRI "-EJI“F |“"“:'-“| |-—xcm|
MakcumansHoe 3Hauenue KI1/I. [{ukn Kapho:
2.2.10 max 1 =1 ey lon g T
WL Kapso I_}H‘P I_}m
YpaBHeHHe TeII0BOro 6anaHca:
2.2.11 1+ o+ 3+...=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




DnekTpu3anus Ten 1 e€ MposBICHHS. DJIEKTpUIeCKuid 3apsia. [[Ba Buaa 3apsija.

3.1.1 DONeMEeHTapHBI 3JEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsza
B3aumoneiictBue 3apsioB. Toueunsie 3apsiibl. 3akoH KyroHa:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON MPOHUIIAEMOCTHIO
3.1.2
|- 14, 1|49,
F=ﬁ..|1|:7__ '|1|-._
Y dmeg, r
3.13 Onektpuueckoe nojue. Ero aeiicTBue Ha 3JIeKTpUUECKUE 3apsi bl
Hanpsok€HHOCTB 37I€KTPUUECKOro MOJIs:
NpPOG6HbIA
ITone Toueunoro 3apsiaa:
3.1.4 = -

OIHOPOJHOC IIOJIC:




Kaptunsl mTMHUN HAaNPsHKEHHOCTH ATUX MOJIEH

HOTCHI_II/IaJ'ILHOCTL QJICKTPOCTATUYCCKOT'O T10JIA.
PazHocth MOTCHIWAJIOB 1 HAIIPSKCHUC!

2= (1= 2= A =

[ToTenunanpHas OHEPIuA 3apsaaa B SJICKTPOCTATUYICCKOM II0JIC:

3.1.5
=—A
[ToTeHnnanm 37EeKTPOCTATHIECKOTO TOJIS:
CBs13b HaANPSHKEHHOCTH TIOJS W PA3HOCTH TOTEHIIUAIOB IS OJHOPOJIHOTO
anektpoctaruueckoro noist: U = Ed
[TpuHIMI CYyTIEPTIO3UIINH PTCKTPUUECKUX TOJEH:
3.1.6 =+ o, = 4+ L+
[TpoBOTHUKY B JIEKTPOCTATUICCKOM ITOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHUKA
3.1.7

=0

, BHYTPHY ¥ Ha IIOBEPXHOCTH IPOBOJHUKA (p = const




Husnextpuku B AIEKTPOCTATUUECKOM ToJe. JusnexkTpuueckas

IMPOHUIIACMOCTDH BCUICCTBA €

Konnencatop. DieKTpoEMKOCTh KOHICHCATOPA:

3HeKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpa:

3.1.10

HapannenLHoe COCAUHCHNEC KOHIACHCATOPOB:

= 1+ 2+, 1: 2: 'y I'Iapaflﬂ_ 1+ 2+

ITocaenoBarenbHOE COEQUHEHHE KOHACHCATOPOB:

1 1 1

nocn 1 2

3.1.11

3.2

3AKOHBI ITTOCTOAHHOI'O TOKA




Cwnna Toka:

Fuida
3.2.1 AL |50
[TocTostHHBIM TOK: | = const
s moctosiHHOrO TOKa q = It
329 VYcnoBus CcymecTBOBaHUS JIEKTPUUYECKOTO TOKA.
Hanpsokenne U u OJIC E
3axoH OMa a1 yyacTKa Lenu:
3.23 ==
DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCHMOCTb CONPOTHUBIIEHUS OJHOPOIHOTO
IIPOBOJHMKA OT €r0 JUIMHBI U CEYEHUs. Y IeIbHOE CONPOTHUBIICHUE BEILIECTBA.
324
HcTtounuku Toka. 9/IC ncTouHMKA TOKA:!
__ CTOPOHHMXCWN
3.2.5
BuyTpenHee conpoTuBiieHHE UICTOYHUKA TOKA
3.2.6

3akoH OMa i NOJIHOM (3aMKHYTOH) anektpuueckoil menu: E = IR + I,




OTKyJa

[TapaienpHOE COEAUHEHNE TPOBOJIHUKOB:
[=I1+12+..,Ul=02= .,

1 1 1
=+ —+...
napasnn 1 2
3.2.7
ITocnenoBarenbHOE COEIUHEHHUE TPOBOJHUKOB:
U=UI+02+.,11=12=..,
noen — 1t 2t
Pabora anexrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlena:
— 2
3.2.8

Ha pesucrope




3.29

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA:
AAd 2
P=— =IU
Az Ar—sl)
TeruoBast MOILIHOCTB, BBIAENSAEMAs HA PE3UCTOPE:

p=rr=Y -u
R

MomHocTh HCTOYHHKA TOKA:
AA

p =_"ceml  _Ff
At |y

3.2.10

CBO6OI[HBI€ HOCHUTCIIN 3JICKTPUYCCKUX 3apsAJ0B B IMPOBOJHUKAX. MexaHU3MBbI
MMPOBOAMOCTHU TBépZ[I)IX MCTAJIJIOB, PAaCTBOPOB M PACIIaBOB J3JICKTPOJIMTOB,

Ta30B. HOJ’IyrIpOBO,I[HI/IKI/I. HOJ’IprOBOI[HI/IKOBHﬁ AUOJ

33

MAT'HUTHOE IT1OJIE

3.3.1

MexaHnudyeckoe B3aMMOAECHMCTBUE MarHuToB. MarnutHoe mone. Bexkrop

MarHMTHON MHAYKIMH. [IpUHITUIT CYyNePIO3UIIHA MarHUTHBIX TOJIEH:
= 1+t 2+,

JInaum HHAYKOWUHA MAarHuTHOT'O ITOJIA. KapTI/IHa JIMHUH HHAYKOUHW MAarHuTHOTO

ITOJIA ITOJIOCOBOI'O U HO,I[KOBOO6pa3HOFO INOCTOAHHBIX MaroHuToOB

332

OmnpIT BpCTCI[a. MarauTHoe II0Jie IMpOBOAHHKA C TOKOM. KapTI/IHa JIMHUMN

WHAYKOUHW MAr"ivuTHOI'O IMOJIA AJIMHHOIO IpAMOro ImpoBOJHUKA WM 3aMKHYTOI'O




KOJIBLICBOT'O IMTPOBOAHHKA, KATYIIKH C TOKOM

Cuna Amnepa, €€ HallpaBJICHHUE U BEJIMYUHA!

3.3.3 , TIIe 0. — YT'OJI MEX/y HalpaBJICHUEM ITPOBOJTHUKA U BEKTOPOM
Cuna Jlopenna, e€ HanpaBlIeHNE U BEJINYNHA:
Nop =
334
TJIe 0L — YTOJI MEXKY BEKTOpaMH |
JIBrokeHue 3apsHKeHHOW YaCTHIIBI B OJHOPOJIHOM MarHUTHOM TI0JIE
34 OJIEKTPOMATHUTHAS MHAYKIWA
[Torox BeKTOpa MarHUTHON MHIYKIIHU:
b= =
3.4.1
34.2 SABnenue anexkTpomMaruuTHON nHAYKIMK. DJ]C nHAYKIMH
343 3aKO0H ANeKTpoMarHuTHOW nHaykuu Mapanes:




344

3]:[(: WHAYKIOWUH B IPSAMOM IIPOBOJJHUKE JUITMHOM 1, ABMIKYHIEMCA CO CKOPOCTBIO

¢ )

B OTHOPOAHOM MArHvuTHOM I10JI€ B:

, TJIe 0. — yroJl MeX/1y BeKTopoM B 1 Hopmaiibio

K IINIOCKOCTH, B KOTOpOfI JICXKAT BEKTOPbI WU

; €CITH ,
TO




3.4.5

IIpaBuno Jlenna

NHIyKTUBHOCTB:
_®
34.6 , i @ =LI.
Camounnykuus. 9JIC caMOMHAYKIUU:
AT
E,=- —L =11,
At Af—)
DHeprusi MarHUTHOTO MOJIs1 KaTYIIKH C TOKOM:
2
3.5 SJIEKTPOMATI'HUTHBIE KOJIEBAHI S Y1 BOJIHBI
3.5.1

KonebarenbHblif koHTyp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJeOaHMs

UJeabHOM KOJe0aTeIbHOM KOHTYpE:




[0(1) =gt ot -0,

®opmyna Tomcona:

=2V

, OTKyZa

CBsi3b aMIUTUTY/IBI 3apsifila KOHJIEHCATOpa C aMIUIUTYJIO0H CHJIBI TOKa TPH
CBOOOJIHBIX JJIEKTPOMATHUTHBIX KOJIEOAHUSX B HIACATHHOM KoJIeOaTEIHbHOM

KOHTYpE:

I

Tax

M

-~

3akoH COXPAHCHUSA SHCPIUU B UJICAJIbHOM KoJie0aTeIbHOM KOHTYpC:

3.5.2
3.53 BoinykneHHbIE 35IeKTpOMarHuTHbIE Kosebanus. Pesonanc
[Tepemennsiit Tok. [IpousBoAcCTBO, Mepeaadya u MOTPEOICHUE IIEKTPUUECKOM
SHEPIruun
2 6l 5 B o S LU 5
—+ = o SR —eonSE
2 2 2 2
355 CBoiicTBa 3JEKTPOMArHUTHBIX BOJH. B3auMHas oOpueHTanus BEKTOPOB B

3HeKTp0MaFHHTHOﬁ BOJIHC B BAKyyMC:




[[lkama »1MEKTPOMArHUTHBIX BOJH. [IpuMeHEHUE ANEKTPOMArHUTHBIX BOJH B

3.5.6
TEXHUKE U OBITY
3.6 OIITHUKA
161 [IpssMonMHEHOE pacIpOCTpaHEHUE CBETa B OJHOPOJAHOM cpene. TouedHslid
MCTOYHUK. JIyy cBeTa
3aKOHBI OTPaKEHUS CBETA.
3.6.2
o p
FP77TLZTTTE
3.6.3 IHocTpoenne n3o0pakeHH B INIOCKOM 3epKalie
3aKOHBI MPEJIOMIIEHHS CBETA.
[Tpenomnenue cBera:
3.6.4

AGCOTIOTHBIN MMOKa3aTeNb MPETOMIICHHUS:




abc —
OTHOCHTEIBHBIN MTOKA3aTeNb MIPETOMIICHUS:

OTH

Xon J1ydeil B mpu3Me.

Vi =Vi, Mihy =t

i o i 1 L
CooTHOIIIEGHHE YacTOT M COOTHOIICHHE AJIMH  BOJIH 1pU  HOCPEXOAC

MOHOXpPOMATHYECKOT'O CBCTA YC€PEC3 I'paHUIy pa3aciia IBYX OITUUCCKHUX CPCO:

3.6.5

ny,<n, n,

n
Op ;

[TomHOE BHYTpEHHEE OTpPAXKEHUE.

[IpenensHbIN yroJl IOJHOTO BHYTPEHHETO OTPAXKEHHUS:
1 2

np ~—

OTH 1




3.6.6

Cobwuparommue 1 paccenBaroIye JUH3bL ToHkas muH3a. OKyCHOE paccTosHUE

W ONTHYECCKas CHJIa TOHKOM JIUH3BI:

=

3.6.7

®opmyiia TOHKOH JIMH3BL:

—t =

YBenuueHue, JaBaeMoe JTUH30M:

F\ h
fF

3

B cnyuae paccenBaroniei JuH3bI:




3.6.8

Xon mywa, MPOIIEAIIErO JIMH3Y IO IPOU3BOJIBHBIM YITIOM K €€ TJIaBHOHU
ontudeckoil ocu. Iloctpoenue n300pakeHUIl TOUKM M OTpe3Ka MpsMOMl B

coOMparoIMX 1 pacCeUBAIOIINX JIMH3aX U UX CUCTEMax

3.6.9

®doroannapaT Kak onTHYeckuil mpudop. I'1a3 kak onTuyeckas cucrema

3.6.

WNurepdepennus cBera. KorepeHTHble HMCTOUYHMKH. YCIOBHUS HaONIOIEHUS
MakCUMyMOB W MHHHMYMOB B WHTep(EpEHIMOHHOW KapTHMHE OT JBYX

CI/IHq)a3HBIX KOTCPCHTHBIX HCTOYHHUKOB:

.
.-iu.:Em:; m=0.x1 2 +3

ol

MAKCIIMYMEI —

A=(2m+1)Z, m=0,£1,£2,£3,..

e

MITHITMYMBI —

3.6.11

Hudpaxnus ceeta. Judpakuronnas pemérka. Y cioBue HaOM0IEHUS TTIaBHBIX
MakCHUMyMOB IIpM HOPMaJbHOM IIQJICHUH MOHOXPOMATHYECKOTO CBETA C

JUTMHOM BOJIHBI A Ha PEIETKY ¢ Ieproiom d:




= , =0,+/—-1,+/—2,+/-3,...

3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU Y AJIN3M

4.1.1 I'nnore3za M. Ilnanka o kBanTax. ®opmyna [Inanka: E = hv
®otoHbl. DHeprus GoToHa:

4.1.2 Nmnynsc poToHa:

4.1.3 dotoadppext. Onpitel A.I'. CtoneroBa. 3akoHbl HoTOdIPPEKTa
VYpaBHenue DiiHTeitHa 11 GoTorpdexTa:

hoToHa = BbIXOoja+ ., J
4.1.4

, TIie




BbIXOg4a Kp —

Kp

KNH 2 3an

4.1.5

[laBiienue ceera.
JlaBiieHue cBeTa Ha MOJHOCTHIO OTPAKAOLIYIO IIOBEPXHOCTh U HA IMOJIHOCTHIO

MOrjIomaromyro NOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Inanerapnas moznens aroma

422

IMoctynats! bopa. M3iyuenue u nornomeHue GOTOHOB MPU NEPEXOAE aToMa C
OJIHOTO YPOBHS SHEPIUU Ha JPYTOu:

hv =h—c=|E" —-E

MR n

m
]

423

JInHelyaTeie CIIEKTPBI.

CriexTp ypOBHEH SHEPTUU aTOMa BOAOPO/A:

_ —13,63B

" 2

o

E =K iR




4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas mopnens siapa ['eitsenOepra — MBanenko. 3apsa sapa. MaccoBoe

yucio sapa. M3orornsl

432

PannoakTuBHOCTE.
Anbda-pacnan:
Ax, Ad<r 4

bera-pacnan.

OeKTpoHHBIN B-pacnan;

A
'}X—} 7aY + _?e +v,

[To3utponnslii B-pacnan:
A A~y 0= | .,
X0 + 4@+ Vv,

I'amma-usimyuyeHue

433

3akoH pPaarOaKTUBHOIO pacliaaa:

()= o0 2

[lycth m — Macca pauoakTUBHOIO BellecTBa. Toraa

()= o 2=

4.3.4

ﬂ,[[epHBIC pCaKknuunu. ILGHGHI/IG " CUHTEC3 AACP




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

o ®usuka, 10 kimacc/ Msikumes I'.41., byxosues b.b., Corckuit H.H.,
(0a30BbIl U yrayOJIEHHBIN YPOBHHU); U31aTEILCTBO «IIpocBelieHue».
o ®usuka, 11 xmacc/ Msaxumes I'.4., Byxosnes b.b., Corckuit H.H.,
(0a30BbIl U yrayOJICHHBIN YPOBHH); U31aTEILCTBO «IIpocBelieHne».
o 3agaunuk, 10 — 11 kinaccsl/ PeimkeBuu A.IL; dpoda.
METOANYECKHUE MATEPUAJIBI 1A YUUTEJIA
10 -11 kmacc
e Pabouas mporpamma.
e OPIT COO ®U3UKA (yrayOneHHBIN YPOBEHB)
e [loypounsle pazpabotku no pusuke, 10 kmacc/ Boakos B.A.
(yHuBepcanbHoe u3ganue); OO0 «BAKO».
e [loypounsie pa3zpabotku mo ¢pusuke, 11 kmacc/ Boakos B.A.
(yauBepcanbHoe uzganue); OO0 «BAKO».
o ®usuka, 10 kinacc/ Msikumes I'.41., byxosues b.b., Corckuit H.H.,
(6a30BbIN U yrayOJICHHBIN YPOBHHU); U3AaTEIbCTBO «IIpocBemienue.
o ®wusuka, 11 xmacc/ Makumes I'.4., byxosnes b.b., Corckuit H.H.,
(0a30BbIl U yrayOJICHHBIN YPOBHHU); U31aTEILCTBO «IIpocBelieHne.
e (COopHHK BOmIpOCOB U 3ana4 no ¢pusuke/ ['onmpadapo H.U.;

n31aTcJIbCTBO «BpIc1I1as mKoa.



e 1001 3agava no pusuke/ I'enwprar U.M., I'enaenmmreiin J1.3.,
Kupuk JI.A.; «MJIEKCA», « ' UMHA3WS».
o Ousuka. Kontponbnsie padotsl. 10 — 11 kmace/ Kynepmrreitn 10.C.,
Mapon E.A.; «CnenuanbsHas nureparypay.
o KUM. ®U3UKA. 10 knacc /3opun H.W.; OO0 «BAKO».
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

o Enunas xomtekius iudpoBeIX 00pa30BaTEIbLHBIX PECYPCOB. —
Pexxum nocrtyma: http://school- collection.edu.ru
e [ludposrie 0Opa3oBaTeIbLHBIC PECYPCHI. —

Pexxum noctyna: http://www.openclass.ru

e DJEKTPOHHBIE YUeOHUKHU MO (PU3UKe. —

Pexxum nocryna: http://www.fizika.ru

o ®denepalibHBIN IIEHTP UHPOPMALTUOHHO-00PA30BATEIBHBIX
pECYpCOB. -

Pexxum nocryma: http://www.fcior.edu.ru/

o ®dusuka.ru.

Pexxum noctyna: http://www.fizika.ru/
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