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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 ¢Qusuke Ha YypoBHE cpefaHero oOiiero o00pa3zoBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUN M TpeOOBaHHI K pe3ylibTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTenbHON mporpammel, npexactaBieHHbix B @I'OC COO, a
Takke ¢ yu€toM (eaepasibHON paboueil mporpammbl Bocriutanus U Konmenuuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa30BaTeIbHBIX OpraHU3aIUsaX
Poccuiickoit ~ ®Depeparuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelbHbBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpeaenser o0a3aTeIbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JiesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIAMETHBIX CBS3EH,
JOTUKK y4eOHOro TMpoIecca, BO3PACTHBIX OCOOEHHOCTEW  O0ydaromuxcs.
[Iporpamma mo Qusuke ma€T NpeACTaBICHUE O MENSIX, COJEpXKaHUU, OOIIeh
CTpaTeruu OOYy4YeHHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHoro npeamera «Pu3nka» Ha yriayOJIE€HHOM ypOBHE.

N3yuenne kypca Qusnku yriayOJEHHOTO YPOBHS MO3BOJISIET pPeaiu30BaTh
3aaud mTpodecCuoHaIbHON OpPUEHTAIINH, HAMPABICHO HAa CO3/IaHUE YCIOBUM NS
MPOSIBJIEHUST CBOMX HWHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IJii MPOJOJDKEHHS 00pa3oBaHUsl B
opraHu3aiusix MNpoPecCHOHATBHOIO0 O0pa30BaHUs MO Pa3IUYHBIM  (PUBHKO-
TEXHUYECKUM U UHXKEHEPHBIM CTIECIIUATBbHOCTSIM.

B mporpamme 1o (Qusnuke omnpenensioTcs IMIAHHUPYEMbIE Pe3yJIbTaThl
OCBOEHHUA Kypca (PU3HKU HAa YPOBHE CPEIHEr0 o0ILIero ooOpa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHble, TMpeaMeTHble (Ha  yriyon€éHHoMm  ypoBHe). Hayuno-
METOJI0JIOTUYECKO OCHOBOM JUisi pa3paOOTKH TpeOOBaHUU K JIMUHOCTHBIM,
METaNnpeJMETHbIM W TPEAMETHBIM pe3yibTaTaM OOYyYaloImMuXCs, OCBOUBIIUX
nporpaMMmy 1o (¢U3UMKE Ha YpPOBHE CpelHero oOiiero oOpa3oBaHusi Ha
yIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AEATETbHOCTHBIN MTOAXOI.

[IporpamMma no pu3uKe BKIIOUYAECT:

IJIAaHUPYEMbIE PE3yIbTaThl OCBOEHUS Kypca (Pu3Mku Ha yriayOJ€HHOM
YPOBHE, B TOM YHCJI€ NPEIMETHBIE pe3yJIbTaThl 1O rojiaM 00y4YeHUs;

cojiepkanue yueOHoro npeamera «Pu3nka mno rojgaM oOydeHus.

[Iporpamma 1o ¢u3uKe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
MCIIOIb30BaHa yUUTENIIMU (DU3UKH JJISI COCTABJICHUSI CBOMX PA00OUUX MPOTPaAMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUHUTEIECH U
MPEAOCTAaBISIET BO3MOXKHOCTH IS pealiv3allid  Pa3IUuHbIX METOAUYECKUX
MOAXOAOB K TMpenojaBaHui0 (PU3NKKA Ha YTIyOJIEHHOM YpOBHE IMPHU YCIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTu COAEPKaHUs Kypca.



du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KadyecTBE y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatoiiem mupe. llkonbHbIN Kype Pusznku — cucTeMoo0pa3yromun
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHbI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHUEH, OHoJOrHeH,
dbusnueckoir reorpadueid u acTtpoHomueu. Mcmonp3oBaHME W aKTHMBHOE
MpUMeHeHHe (U3NYECKUX 3HAHUM ONpEeNeNuo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJNOTM B cdepe HHEPreTHKU, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, TOJIy4EHHUsI HOBBIX MaTE€pUaAlIOB C 3aJlaHHBIMHU CBoWicTBamMu. M3ydeHue
(U3UKM BHOCUT OCHOBHOW BKJaJ B (OpMHUpOBaHHE €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpa olydaromierocsi, B popMUpoBaHUE yMEHUN MPUMEHSTh HAyYHBIN
METOJ] TO3HAHUSI TIPU BHITIOJIHEHUU UMHU YYEOHBIX UCCIEOBAHUM.

B ocHOBY kypca pu3nku Ha ypoBHE CpeHEro o01ero o0pa3oBaHus MOJIOKEH
pAI Uael, KOTOpble MOXKHO pacCMaTpPUBaTh KakK MPUHIIUIBI €r0 TOCTPOSHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEM KypC SBISAETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKHUT MaTepHual U3 BCeX pa3fenoB (U3UKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOMU, TaK U COBPEMEHHOU (PU3UKHU.

Hoea zenmepanuzayuu. B cooTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0benMHEH BOKpPYr (Qusnueckux Teopuil. Beaymum B Kypce sBIseTCS
(dbopMupoBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MAT€pHUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanuzanuvs OpeanonaracT MCIOJIb30BAHUE
T'YMAaHUTAPHOTO MOTEHIHMAIa (PU3MYECKON HAyKH, OCMBICIECHUE CBS3U DPa3BUTHUS
¢u3uK Cc pa3BUTHEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTMUYECKUMHU MPOOIEMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc pusuku yriayOaéHHOro ypoBHS
MpeAnoiaraeT 3HakOMCTBO C HIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKHUX
NPUWIOKEHUM HM3YYEHHBIX TEOPUU M 3aKOHOB. [Ipum 3TOM paccmarpuBaroTCs Ha
YpOBHE OOIIMX MPEICTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHUU.

Hoea 3konozuszayuu peanusyercs TIOCPEICTBOM BBEICHHS DJIEMEHTOB
COJIepKaHUsl, TOCBSIIEHHBIX 9SKOJOTHYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHBbl C PAa3BUTHEM TEXHUKU W TEXHOJOTHH, a TaKke 00CYXIeHUs
po0JieM palMOHAILHOTO NPUPOAOTIOIB30BAHUS M IKOJIOTUYECKONU 0€30MacHOCTH.

OcBoenue coaepKaHusl TPOrpamMMbl TI0 (PU3UKE JOJDKHO OBITh MTOCTPOEHO Ha
MPUHIIAIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. Jis ¢busuku peanuszanus 3THX
MPUHIIMIIOB 0a3UpyeTCs HA MCIOJIb30BAHUU CAMOCTOATEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JedcTBytolero ¢akropa ydeOHoro mporecca. [ns yriyO6naéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSITEIBHOIO YYEHHUYECKOrOo JKCIEpHUMEHTa,



BKJIIOYAIONIETO (POHTAIBHBIE YUYEHUYECKUE OMbBITHI MNPU HM3YYEHUU HOBOTO
Marepuana, JabopatopHbie pabOThl U paOOThl NpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3alMy (PU3NYECKOro NpakTUKymMa. B  mnepBoMm ciyuae
MPaKTUKyM MpoBojuTcs nbo B koHIe 10 u 11 kmaccoB, mubo mocie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THX KiaccoB. Bropoi cmocod — 310
UHTErpaiusi padoT MpPaKTUKyMa B CHUCTEMY JIa0OpaTOpHBIX pabOT, KOTOpPbIE
MPOBOMSITCS B Mpoliecce u3yueHus paszaena (temsl). Ilpu 3tom monm paboramu
MpaKkTUKyMa MOHUMAETCSI CaMOCTOATENIbHOE HMCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUIa O€3 MOIIaroBoi HHCTPYKIIUH.

B mporpamme mno (Qusuke cucteMa YYEHHUYECKOTO HSKCIEPUMEHTA,
nabopaTopHBIX pabOT M MpakTHUKyMa NpeACcTaBleHA €AUHBIM IepeuHeM. Buioop
TEMATUKU JJI1 3TUX BUJOB YUYEHHUYECKUX MPAKTHUUYECKUX PA0OOT OCYILECTBISETCS
y4aCTHHUKaMU 00pa3oBaTEIBHOrO MPOLEcca UCXOd U3 OCOOEHHOCTEH MOYypOYHOIO
IJIAHUPOBaHUSI U OcCHalleHus kaOuHera ¢usuku. Ilpu »TOoM obecneunBaeTcs
OBJIaJICHUE OOYy4YaIOUIUMHUCS YMEHUSIMU TIPOBOJUTH TMPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEOBAHMS 3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonpioe BHUMaHUE yIENseTCs PEHICHUIO Pacd€THBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM [ pacU€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a/1aud C SIBHO
3aIaHHOM W HESIBHO 3aJJaHHOW (hU3UYECKOU MOJAENbIO, MO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjeia Kypca, Tak U
UHTErpUpYs NMPUMEHEHUE 3HAHUN U3 Pa3HBIX pa3aenoB. JlJisi KayeCTBEHHBIX 3a/1au
MPUOPUTETOM SBJISIOTCS 3aJlaHusi Ha OOBACHEHUE/TIpeCKa3aHhe MPOTEKaHUs
(bU3nYECKUX SIBICHUM U MPOIECCOB B OKPYXAIOIIEH *KU3HU, TpeOyrolue BpIOOpa
(bu3nyecKor MOJIETH sl CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOECIEUEeHHIO0 Y4eOHOro Mporecca Kypc (PU3NKU YIrIIyOJIEHHOTO
YpOBHSI Ha YPOBHE CpeAHEro o01iero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHeta. B kaObunere (U3MKM MOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpYAOBaHUE I BBIMOJHEHHS] YKa3aHHBIX B MpOrpamMme o
(U3uKe YYEHMYECKHX OIBITOB, Ja0OpaTOpPHBIX pabOT W pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCcTpaniuoHHOE 00OpyAoBaHue (OPMUPYETCS B COOTBETCTBUU C
NPUHIUIIOM MUHHUMAJIBHOM JOCTATOYHOCTH U  OOECIEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B TMporpaMMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAlMi s
UCCIEIOBAHUSI  M3Yy4YaeMbIX SBJICHUH W  TPOILECCOB, OSMIOUPUYECKUX U
(dbyHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHUI.

JlabopaTropHoe 00O0pyJaoBaHUE IS YYEHMUECKUX TMPAKTUUYECKUX padoT
dbopmupyeTcsi B BHUJI€ TEMAaTUUECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacueTe



OIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcsi. TeMaThudecKkue KOMIUIEKThI
1a00paToOpHOTO OOOPY/IOBAHMS JIOMKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOIb30BaHUU aHAJIOTOBBIX M HHUGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIUGPPOBBIX JIa0OpaTOPHUH.

OCHOBHBIMH LIENISIMU U3y4eHHs (U3UKH B 00111eM 00pa30BaHUU ABISIIOTCS

dbopmupoBaHue HHTEpeca M CTpPEMJICHUS OOydYalolmUXCsS K HAydHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTUE HUX HMHTEJUIEKTYaIbHBIX W  TBOPYECKUX
COCOOHOCTEMN;

pa3BUTHE NPEACTABICHUNW O HAYYHOM METOJI€ MO3HAaHUS U (PopMUpOBaHUE
HCCIIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dhopMupoBaHUE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTara U3yUYEHUs] OCHOB
CTpPOCHHMsS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHue yMEHUN OOBSACHSTH SABJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAaHUHW U HayYHBIX JJOKAa3aTEIbCTB;

dbopmupoBaHuEe MpeACTaBICHUN O ponu (GU3UKH I Pa3BUTUA JPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHe IIPEACTABIICHUM 0 BO3MOXHBIX cepax Oynyiuen
npoeCCUOHATLHONU  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
nanbHeneMy oOy4eHUI0 B ’TOM HaIlpaBICHUH.

JlocTikeHue ATUX Iejell oO0ecreunBaeTcsl pelieHuEM CIEAYIOMUX 3a/1ad B
npoiiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHETO 00111ero 00pa3oBaHus:

MpuOOpEeTeHNEe CUCTEMBbl 3HAHUN 00 OOMKUX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUAX,  BKJIOYas  MEXaHHMKY,  MOJIGKYJSIpHYIO  (DU3HUKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U IJIEMEHTHI aCTPO(DU3UKY;

dbopMupoBaHUE YMEHUNU MPUMEHATh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUS
(¢bu3nYecKuX SIBICHUNW B MPUPOJAE W JUISl MPUHATHS MPAKTHUYECKUX PEHICHUU B
MMOBCEAHECBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEIICHUS PA3IUYHBIX 3a7ad C SIBHO 3aJlaHHOU
¢dbuznyeckor MOAENbI0, 3a/Jad, MOAPA3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHUE
¢bu3nyecko MoOJeNnu, aJeKBAaTHOW YCIOBUSIM 3a/Jaud, B TOM YHCJE 3aJad
HMHXXEHEPHOT'O XapakTepa;

MOHMMaHhe (PU3UYECKUX OCHOB M TPUHIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATENIbHOTO IUIAHUPOBAHUS U TIPOBEACHUS
(¢u3MYecKnX HKCIEPUMEHTOB, aHaluM3a W UHTepHpeTauuu uHopMaiumy,
OTpeJieNIeHNs] JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3aHHUE YCIOBUHM IJI1 PA3BUTUSA YMEHHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOH JIESATEIILHOCTH;



pa3BuUTHE MHTEpeca K chepaMm nMpodecCHOHATBPHON eATeIbHOCTH, CBA3aHHOMN
¢ (hU3UKOM.

B cootBerctBun ¢ tpedoBanusimu DPI'OC COO yriyOn€HHBIA YpOBEHB
u3ydeHus: yuyeOHoro npeamera «Pu3MKa» HA YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHusl BBIOMpAETCS OOYYAIONIUMUCS, IUIAHUPYIOUIUMU MPOJOJKEHUE
00pa3oBaHus MO CIENUATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOUIISL.

Ha u3yuenue ¢usuku (yrinyOnEHHBIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus oroautcs 340 vacos: B 10 knacce — 170 gacoB (5 4acoB B HeAEINIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. HayuHblii MeTO MO3HAHUSI TPUPOABL.

®duznka — pyHnamMeHTanbHas Hayka o npupoje. Haydnsiii MeTos mo3HaHus u
METO/IbI UCCIIeIOBaHUSI (PU3NUECKUX SIBIICHU.

OKCHEpUMEHT U TEOpHsl B MpoIlecce MO3HaHus Npupojabl. Habmronenue u
AKCHEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYUH (aHAIOroBble W IU(pOBBIE
U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIE CUCTEMBI ).

[lorpemnoct  u3MepeHudd  Qu3nveckux BenuuuH (abcoytoTHAsA WU
OTHOCHUTEJIbHA ).

MopenupoBanue (PpU3NUECKUX SBICHUN M MPOIECCOB (MaTepualibHasi TOYKa,
a0COJIIOTHO TBEPIOE TENO, HUAeadbHAs XKUJKOCTb, HACANbHBIM Tra3, TOUYEUYHBIN
3apsia). ['unoreza. Gusndeckuil 3aK0H, TpaHUIIbl €ro mpuMeHuMocTu. Ouznueckas
TEeopHs.

Pons u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAayYHOU KapTUHBI
MHUpa, B MPAKTUYECKOU EATEIIbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

N3mepenue cuiibl TOKAa M HANPSOKEHHS B €U IMOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U [U(MPOBLIX U3MEPUTEIBbHBIX TPUOOPOB.

3HakoMcTBO ¢ 1uppoBoi naboparopueit no ¢uszuke. [lpumepsl u3MepeHus
(U3MYECKUX BEIMYUH MPU MOMOITU KOMIBIOTEPHBIX JATYUKOB.

Paznexn 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanuueckoe aBWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUMKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpatHast 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MaTepuaibHONW TOYKHU, €TO MPOEKIMU HA OCHU CHCTEMBI
KoopauHar. Tpaektopus.

[lepemernenue, cKOpocThb (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTh) H
YCKOpEHHE MaTepuajbHOM TOUYKH, MX MPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CiioxeHue nepeMenieHnii U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMKEHHE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTepuaIbHOW TOUYKU OT BPEMEHHU U HX
rpaduKku.

CBobOomHOE mMajaeHue. YCKOpeHHe CBOOOIHOrO MmajacHus. [[BuxkeHue Tena,
OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBHUCUMOCTb KOOPJAMHAT, CKOPOCTU U
YCKOpPEHUS MaTePUAIbHON TOUKU OT BPEMEHU U UX TpauUKH.



KpuBonuneitnoe  nBuxkeHue. J[BukeHHE  MaTepualbHOM  TOYKHA  TIO
OKPY>KHOCTU. YTJOBas M JMHEWHas cKopocTh. I[lepmon u uactora oOpaiieHws.
IlenTpocTpemMuTrenbHoe (HOpMaIbHOE), KacaTeabHOE (TaHTEHIIMAIBLHOE) U TOJIHOE
YCKOPEHHUE MaTEpUATIbHOU TOYKH.

TexHudeckre yCTpPOMCTBA U TEXHOJOTHMYECKHE IMPOIECCHl: CHUIOMETD,
JBIKEHHE CHapsoB, IEMHbIe, MIeCTepEHUYAThle W pPEeMEHHbIE Mepelayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JBYOKCHUS.

Cnioco0sbI uccie0BaHus IBIXKCHUH.

Nnntoctpanust npeieibHOro Nepexojia U U3MEPEHUE MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[laneHnue Ten B BO3yXe U B pa3pekKeHHOM MPOCTPAHCTBE.

HaGmtonenue paBukeHHs] Teia, OPOIIEHHOTO MOJ YIiIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpapiienrie CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUH, CKOPOCTEH IBHXKEHUS OJHOTO U TOTO XK€
TEJIa B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padoomul, nPAKMUKYM.

N3ydeHrie HEpaBHOMEPHOTO JABUKEHUS C LETbI0 OMpEeiICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHusi mpu NPsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
MO0 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBIKCHUM.

N3mepenue YCKOpEHUS CBOOOJIHOTO naJICHUs (pexoMeHJ0BaHO
HCIIOJIb30BaHue UGPOBOM 1aOOPATOPHN).

N3yuenne nBuxkeHUs Tena, OpOIIEHHOro Tropu3zoHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOM MPOMOPHUOHATBLHOM 3aBUCUMOCTH MEXKIY JAIbHOCTHIO
MOJIETa U HAYAJIbHOW CKOPOCTBIO TEJA.

N3yuenne nBMXKEHUS Tella MO OKPYKHOCTU C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH MepuUojJa OOpallleHUs KOHMYECKOrOo MasTHUKA
OT €ro mapaMeTpoB.

Tema 2. /lunamuxa.



ITepsbiii 3akoH HproTroHa. HMHepumanbHble cuctembl otrcu€ra. llpuHumn
oTHOocuTeNlbHOCTH ['ammes. HenmHeprmanbHbIE CHCTEMBI OTCUETa (OmpeaesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuu CUll.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHON TOYKH.

Tperuit 3akoH HproTOHA 1151 MATEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHSI. OJKBHUBAJICHTHOCTh TPABUTAIMOHHON W
VHEPTHOU MACCHI.

Cuna TspkecTH. 3aBUCHUMOCTH YCKOPEHHUSI CBOOOJHOTO MAJEHUSI OT BBICOTHI
HaJT TOBEPXHOCTBHIO IUIAHETHI W OT Treorpaduueckoil MmUpPOTHL. J[BUXkeHue
HeOEeCHBIX Tell U X ciyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

Cwina ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nOBmKymerocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKECHUS W CUJIa TPECHUS
nokos. Koapdumuent tpenus. Cuna cOnpoTUBICHUS TPU JBWKEHUH Tejla B
KUJIKOCTHU WJIU rase, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUXKEHUS.

HMasnenue. ['mapocrarnueckoe nasinenue. Cuia Apxumena.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECChl: MOAINIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGntonenre ABMKEHUS Tl B MHEPIIMATBHBIX U HEMHEPIUATbHBIX CUCTEMax
OTCYETA.

[IpyHIITT OTHOCHUTEIBHOCTH.

Kauenne paByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME  pPAaBHOJIEUCTBYIOIIEH  MPUIOXKEHHBIX K TeIy CHI C
MPOU3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIMX B PE3YJITATE B3aUMOJICHCTBHS TEI.

N3mepeHne Macc 1o B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCcKOpeHHOM NOABEME U TAJCHUH.

IHenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CUJT TPEHHS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padoomuol, nPAKMUKYM.

N3mepenune paBHOJIEUCTBYIONIEH CHIJI TIPU JBUKEHUHM OpyCKa MO HAKIOHHOU
TJTIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BPEMEHHU [IBIXKEHHS Opycka IO
HAKJIOHHOM IUIOCKOCTH HA 3aJIaHHOE PACCTOSHUE OT €r0 MacChl.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MNPYKUHE U
pe3uHOBOM 00pa3iie, OT uX e opMaIuu.

N3yuyeHne ABWKEHUS CHCTEMBI TEIl, CBSI3AHHBIX HUTBHIO, MIEPEKUHYTON Yepes
TErKui OJIOK.

N3mepenune ko3dduiirieHTa TpeHUsI MO BEJIMYHUHE YIJIOBOro Kodd@uiueHta
3aBUCUMOCTH Fyp(N).

UccnenoBanne nBuxkeHus Opycka MO HAKIOHHOM TUIOCKOCTH C MEPEMEHHBIM
KO3(pPULIMEHTOM TpEeHHUS.

N3yuyenue nBmKeHUs Ipy3a Ha Bay C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomtotHo TBEpAoe Teno. [locTymarenbHOe W BpallaTelbHOE JABUXKEHUE
TBEPAOro Tena. MOMEHT CWIbI OTHOCHUTEIBHO OCH BpalleHus. llnedo cuibl
CrioxeHue Cuil, MPUWIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcioBust paBHOBECHUs TBEPAOTO TENA.

VYcroituuBoe, HeycTOMYMBOE, O€3pa3IMuHOE PABHOBECHE.

TeXHUYEeCKHe YCTPOWCTBA M TEXHOJIOTHUYECKHUE IMPOLECCHI: KPOHIUTEHH,
CTPOUTENIBHBIN KPaH, PEeLIETYAThIE KOHCTPYKIUH.

Hemoncmpayuu.

YcnoBusi paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padoomuol, nPAKMUKYM.

HccnenoBanue yciioBHM pPaBHOBECHUS TBEPAOrO TeENa, HMEIOLIETO OCh
BpAILICHHUS.

KoncTpynpoBaHne KpOHIITENHOB U paCUYET CHII YIIPYTOCTH.

N3y4yenue ycTOMYMBOCTU TBEPAOTO TEJIA, UMEIOLIErO IUIOLIAAEL OIIOPBI.

Tema 4. 3akonsvl coxpanenus 6 mexaHuke.

Nmnynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepUanbHbIX TOYEK. LIeHTp macc
CHUCTEMBI MaTEpHUAJIbHBIX TOYEK. Teopema O IBMKEHUH LIEHTpa Macc.

NMnynbC CUITbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

MomeHT mmnynbca marepuanbHOM TOuku. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMIYJIbCA B LIEHTPAIbHBIX MOJIAX.

Pabora cunpl Ha MajloM W Ha KOHEYHOM TiepeMemieHuu. ['padudeckoe
MpeACcTaBleHue pabOThl CHUIIBI.

MOIIHOCTH CUJIBI.

Kunetnueckass sHeprusi marepuaibHOW Touku. TeopemMa 00 H3MEHEHUH
KUHETUYECKOU IHEPTUHA MATEPUAIIBHOU TOUKH.



[ToreHuManbHblE W HENOTCHIMAIIbHbIE CHIIbL. lloTeHUManbHas JHEprus.
[loTenuuanbHas 3HEprus ynpyro aehopMUpOBaHHOU MpyKUHBL. [loTeHIManbHas
JHEPrUs TeJla B OJHOPOJHOM T'PAaBUTALMOHHOM IoJie. lloTeHuuanbHas sHEprus
Tela B IPAaBUTALIMOHHOM TOJIe€ OJHOPOJHOIO IIapa (BHYTpU U BHe miapa). Bropas
KOCMHYECKasA CKOPOCTh. TpeThsd KOCMUUYECKAsA CKOPOCTbD.

CBsi3b  paOOThl HENOTECHIUMATBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEIl. 3AKOH COXPAaHECHHS] MEXAaHUYECKON SHEPTUMU.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHymM i HWACATbHOM XUIKOCTH KaK CIEACTBHE 3aKOHA
COXpaHEHUsI MEXAHUYECKON IHEPTUMU.

TeXHUYECKHE YCTPOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYXKUHHBIA MHUCTONET, TUPOCKON, (UTypHOE KaTaHUE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

N3mepenre MOITHOCTH CHJIBI.

N3menenne sHepruu Tea npu COBEPIICHUU PadOTHI.

B3aumMubie mpeBpallleHUsT KMHETUYECKOW W TMOTEHLMAJIbHOW SHEPTUU IPU
JNEWCTBUU HA TEJO CUJIBI TSIKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu npu CBOOOIHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmuKym.

N3mepenne nmmynbca Tejia 1o TOpPMO3HOMY ITYTH.

N3mepeHue cumnbl TATH, CKOPOCTH MOJEIH SIEKTPOMOOWIS M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHME NU3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHIIBL.

HccnenoBanne cOXpaHEHUs] UMITYJIbCA TTPU YIPYTOM B3aUMOICMCTBUMU.

N3mepeHne KHHETUUECKOW SHEPTUM TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBLHON YHEPTUU NPYKUHBI C PAOOTON CHUIIBI
TPEHHUS.

Onpenenenue pabOThl CWIIBI TPEHUS] NPU JBWKEHHHM Tejla MO HAKJIOHHOU
IUIOCKOCTH.

Paznen 3. MosekyasipHas Gu3MKa 1 TEPMOIAMHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHbBIE TIOJIOKEHHST MOJIeKyJsipHO-KuHeTHuueckoit Teopuu (MKT), wux
onbiTHOE oOocHOBaHue. [uddysusa. bpoyHoBckoe ABMXKEHHE. XapakTep
JNBW)KEHUS W B3aUMOJEHCTBUS 4YaCTHI BewecTBa. MoAEnum CTpPOEHUs Tra3oB,
KUJKOCTEH W TBEPIBIX TEA M OOBSCHEHHE CBONCTB BEIlECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasMepel Mosiekyn (atomoB). KonudecTBO BeliecTBa.
[TocTostHHas ABoraapo.

TeroBoe paBHoBecue. Temmepatypa u crnocoObl €€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenp uaeanbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPUU: YaCTHUIIBI
raza JBWKYTCS XaOTHYECKU U HE B3aUMOJICHCTBYIOT APYT C APYrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcontoTHas
temreparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoueccs B
UJeaJbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
MpeACcTaBIeHrEe U30MPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBs3p  MeXAy JaBICHUEM M CPEIHEH  KHHETUYECKOW  DJHEpruen
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHUS MOJEKYJ HJI€ATIbHOrO ra3a (OCHOBHOE
YpaBHEHHE MOJICKYJIIPHO-KUHETUYECKOU TEOPUHU UJI€aTIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpETHEH
KMHETHUYECKOW 3HEPTUEHN MOCTYMATEIBLHOIO TEMJIOBOIO IBUKEHUS €€ YaCTHLL.

TeXHU4YecKne YyCTPOMCTBA M TEXHOJIOTUYECKUE MPOLECCHI: TEPMOMETP,
OapoMeTp, MoTy4yeHre HAaHOMAaTEPHAIIOB.

Hemoncmpayuu.

Mopenu IBUKEHHS YaCTHUI] BEIIECTBA.

Mopnenb GpOyHOBCKOTO ABUKEHUS.

Buneoponnk ¢ 3anuchio pealibHOr0 OPOYHOBCKOTO JBUKEHMUS.

Huddy3us xxunkoctei.

Mopens omnbita IlITepHa.

[Iputsxenue MoneKy.

Mopenu KpucTaaandeCKuX PEMIETOK.

HaGmtonenue u ccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padoomuol, nPAKMUKYM.

UccnenoBanne mpouecca YCTAaHOBIECHUS TEIUIOBOTO PpPABHOBECHUS IMPH
TEIII000MEHE MEXKIY TOpSYeil U XOJIOAHOW BOJOIA.

N3ydeHne wW30TEpMHUUECKOrO Tpoiiecca (PEeKOMEHIAOBAHO MCIOJb30BAHUE
¢ poBoit 1a60paTOPUn ).

N3yyeHune n30X0pHOro nporecca.

N3yuenne nzobapHoro mpoiiecca.

[TIpoBepka ypaBHEHHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJ]) cucrema. 3agaHue BHENIHUX YCIOBUU s
TEPMOAMHAMUYECKON CUCTEMBbl. BHEIIHNE U BHYTpEHHUE napaMeTpsol. [lapamerpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHHS BEIMYWH, OMHUCBHIBAKOIINX
€€ COCTOSHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauwamo tepmoamHamuku. (CaMonpou3BOJIbHASA — penakcanus
TEPMOJIMHAMHYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mogens wuaeampHOr0 raza B TEPMOAWHAMUKE — CHCTEMA YpAaBHEHUU:
ypaBHeHHEe MenaeneeBa—KiianeipoHa U BBIpAKEHUE JJI1 BHYTPEHHEW SHEPTUM.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kass KOHUEHTPAIUsl YaCTHL], BHICOKHE
TeMnepaTypsl. BelpaxkeHue i BHYTPEHHEN SHEPrUU OJJHOATOMHOTO HJI€ATBbHOIO
rasa.

KBasucrarnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOneMeHTapHasi paboTa B TepMoJMHaMuKke. Boruncnenue padoTel mo rpaguky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  WM3MEHEHHMs]  BHYTPEHHEH  DHEpruu
TepMOAMHAMHUYECKON  cucTemMbl 0e3  coBepuieHusi paboTel. KonBekuus,
TEIUIONPOBOIHOCTD, U3JTyUYCHHUE.

KonmnuectBo Temnotel. Temno€MKOCTh Tena. YAeabHas W MOJApHas
TEIUIOEMKOCTH BeENIEeCTBA. YpaBHEeHHE Maliepa. VYenbHas TEIUIOTa CropaHUs
torumBa. Pacu€r konmuuecTBa TEIIOTHI npu Temionepenade. llonstue o0
aarabaTHOM IpoIiecce.

IlepBpiil 3ak0H TepMoAWMHAMUKH. BHyTpeHHsis »dHeprus. KomumuecTBo
TEIJIOTBI W paboTa Kak Mepbl  HU3MEHEHHMs  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMMKM [UIsI PABHOBECHBIX MPOLECCOB: YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOAWHAMUYECKON CHUCTEMBI IPOXOJIUAT
eUHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoin 3akOH TEPMOAMHAMHUKKA Ui  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXXHO TepeaaTh TEIIOTY OT 0oJjiee XOIOAHOTO Tella K 0ojee HarpeTomy 0e3
kommneHcanuu (Kiaysuyc). HeoOpaTumMocTs NpupOAHBIX MPOIECCOB.

[TpuHumne! gectBus TemnoBbix MammH. KITJI.

MaxkcumansHoe 3Hauenune KIIJI. [{ukn Kapho.

DKOJOTHYECKHE ACTIEKTHI MCITOJIB30BaHUS TEIUIOBBIX ABHUrarencil. TermmoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEBI.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: XOJOIWUIbHUK,
KOHJIUIIMOHEP, AW3ENbHBIA W KapOOpATOpHBIA JABUTATENM, MapoBas TypOuWHA,
MOJY4YEHUE CBEPXHU3KUX TEMIIEPATYpP, YTHIM3ALUSA «TEIUIOBBIX» OTXOJO0B C
MCIIOJIb30BaHUEM TEINIOBOIO HACOCa, YTHIIN3AIMS OMOOPTraHUYECKOT0 TOTUIUBA JIJIs
BBIPA0OTKHU «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipu anadaTUueCKOM PACIIUPEHUH.

Bo3agymnoe orauso.

CpaBHEHME yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUsI BHYTPEHHEH YHEPTUU.

UccnenoBanue agunabaTHOTO mpoiiecca.

KomnprorepHble MOIENH TEMIIOBBIX JBUTATEIEH.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padoomuol, nPAKMUKYM.

W3mepeHne yaenbHOU TEINIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agnabaTHOTO mpoiiecca.

N3ydyeHne B3aMMOCBS3M JHEPIUU MEKMOJIEKYJISIPHOTO B3aWUMOJEHCTBUSA H
TeMIEPATypbl KUNIEHUS KUJIKOCTEN.

Tema 3. Azpecammusvie cocmoanusn eeuwjecmea. Dazoevie nepexoonl.

[TapooOpa3zoBanue u KoHAeHcamus. Vicrapenwme u KumeHue. Y aelbHas
TeIUIOTa MapooOpa30BaHUSI.

Hacebiliennble ¥ HeHachllleHHbIE TMapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH W JABJICHUS HACBIIMIEHHOIO IMapa OT TEMIIEPATYypbl, X HE3aBUCUMOCTD
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBJICHUS
B JKHJIKOCTH.

Bnaxxnocts Bo3gyxa. AOCOMIOTHASI U OTHOCUTENIbHAS BIIa’KHOCTb.

Tépnoe teno. Kpucramnnyeckue u amop@ubie Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. [lmaBneHne w Kpucramusauus. YellbHas TEIUIOTa ILJIABJICHUA.
CyOnumarnus.

Hedopmanuu TBEpAOTO Tena. Pactsxkenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TermoBoe pacuupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE U JTUHEHHOE
pacuupeHue. AHrapMOHU3M TEIUIOBBIX KOJI€OaHUM YacTHIl BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHepruu B (ha30BBIX MEPEeX0aax.

VYpaBHEeHHE TEMIOBOrO OagaHca.

[loBepxHocTHOEe HaTsKeHHE. Kon(DPUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusie siBneHus. J{aBiaeHne noa UCKPUBIEHHON MMOBEPXHOCTHIO KUIKOCTH.
®opmyina Jlannaca.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI:  KUJKUE
KPHUCTAJIbl, COBPEMEHHBIE MATEPHUAIIBI.

Hemoncmpayuu.

TermioBoe pacimupeHue.

CBolicTBa HACBIILICHHBIX APOB.

Kunenne. Kunenue npv noHM>XEHHOM JaBIICHUMU.

N3MepeHne CUIbl TOBEPXHOCTHOTO HATSKECHUS.

OnbITHI ¢ MBUTBHBIMU TUIEHKAMM.

CwmauuBanue.



Kanunnsipusle siBneHus.

Moaenu HeHbIOTOHOBCKOM JKUJIKOCTH.

CnocoObl M3MEpPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunst nedpopmarinmii.

Hab6mronenne mansix gqedopmaruii.

Yuenuueckuit sxkcnepumenm, nadopamopmsie padoomuol, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHOM TEIUIOTHI TUIABICHUS JIbJA.

N3y4yeHue CBONCTB HACHILIEHHBIX [1aPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEILICHUHU.

N3mepenue korpduiirieHTa NOBEpXHOCTHOTO HATKEHHUS.

N3mepenune moayis FOHra.

UccnenoBanune 3aBUCHMMOCTH  JaedopMallii  PE3MHOBOrO oOpaslia oOT
MPUIIOKEHHON K HEMY CHJIBI.

Pa3nen 4. JiekTpoauHaMH KA.

Tema 1. Inekmpuueckoe noie.

DJNeKTpu3anus Tel U €€ MPOsBICHUA. ODIEKTpUuYecKuid 3apsan. [IBa Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBONHWKHM, [HUAJIEKTPUKU U MOJYNPOBOJIHUKH.
DJIEMEHTAPHBIN JJIEKTPUYECKAN 3apsA]. 3aKOH COXPAHEHHS BJIEKTPUYECKOTO
3apsana.

B3anmonericrBue 3apsanoB. Toueunsie 3apsansl. 3akoH KyroHa.

DnekTpruueckoe moie. Ero neicTeue Ha 3IeKTPUUYECKUE 3apsiibl.

Hampsox€anocts  snekTpudeckoro  mouis.  [IpoOuwiit  3apsin. Jlunuwm
HaNpsHKEHHOCTH AJEKTPUIECKOro 1oisi. OTHOPOJHOE SIEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh 3INEKTPOCTATUYECKOTO MOJA. Pa3HOCTh MOTEHIMAIOB H
HanpspkeHue. lloTeHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATHYECKOM TOJIE.
[Torenman aneKkTpocTaTHYeCcKoro nojs. CBsi3b HANPS)KEHHOCTH TOJIA U Pa3HOCTH
MOTEHIMATIOB I DJIEKTPOCTATUYECKOTO ToJig (KaKk OJHOPOAHOTO, TakK u
HEOTHOPOIHOTO).

[TpuHIUI CyNepno3uLNy SIEKTPUUECKUX TTOJIEH.

ITone Ttoueunoro 3apsma. Ilome paBHOMepHO 3apspbkeHHOU cdephl. I[lone
PaBHOMEpPHO 3apsKeHHOro mo o0wnéMy mapa. Ilome paBHOMEpHO 3apsKEHHOM
OeckoHEeuHOM TIocKOCTU. KapTuHbl NUHUM HAOpsHKEHHOCTH JTUX MOJEH U
SKBUIIOTCHIIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B DIIEKTPOCTATUUECKOM I10JIE. Y CJIOBUE PABHOBECUS 3aPsI0B.

JIn3neKTpuKu B AIEKTPOCTATUYECKOM ToJe. JlnanekTpuyeckas
MMPOHUILIAEMOCTh BEHIECTBA.



Konaencarop. DneKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH MIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE COeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COETMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpa.

JIBr>KeHME 3apsyKEHHOM YaCTUIBI B OJHOPOJHOM SJIEKTPUUYECKOM ITOJIE.

TeXHU4YeCKne YCTPOWCTBA M TEXHOJOTMUYECKUE IPOLECCHI: BJIEKTPOCKOIL,
ANEKTPOMETP, DJJIEKTPOCTATUYECKAasl 3allliTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOH/ICHCATOpHhI, TeHepaTop Ban ne I'paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHIIUIT JEUCTBHS SIEKTPOMETPA.

DIIEKTPUUYECKOE TIOJIE 3aPSIAKECHHBIX IAPUKOB.

DIIEKTPUUYECKOE TTOJIE ABYX 3aPSIKEHHBIX ILUIACTHH.

Mogenb amekTpocTaTudeckoro reaeparopa (Baun ne I'paada).

[TpOBOTHUKH B 3JEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

Y CTpOoNCTBO U JIEMCTBHE KOHAEHCATOPA MOCTOSSHHON U NEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOWAIH
MJIACTUH, PACCTOSHUS MEXAY HUMH U JUIEKTPUUECKOU MPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO OIS 3apS)KEHHOTO KOHJAEHCATOPA.

3apsKa U paspsaka KOHIEHCATOpa Yepe3 pe3UCTop.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padoomuol, nPAKMUKYM.

OuenHka cui B3aUMOJICMCTBUS 3apSKEHHBIX TEl.

HaGmronenre npeBpalieHus: SHEPruu 3apsiKEHHOT0 KOHJEHCATOPpa B SHEPTHUIO
W3JIy4YEHUS CBETOANOA.

N3ydenne nporekanus TOKa B LIENHU, COJACPKAILIECH KOHICHCATOP.

Pacnpenenenue pPa3sHOCTH MOTEHIMAJIOB (HampsKEHUs ) npu
MOCJIEIOBATENILHOM CO€IMHEHUH KOHJIEHCATOPOB.

UccnenoBanue pa3psana KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. [Tocmoannwlii IneKmpuyecKuii mox.

Cuna toka. [TocTosHHBIN TOK.

VYcmoBus CylecTBOBAaHHS MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHHMKH
toka. Hanpsixkenne U u D1C [,

3akoH Oma I yyacTka Lenu.

DIIEKTPUUIECKOE CONIPOTHUBIICHUE. 3aBHCUMOCTh COMPOTHUBJICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JIMHBI WU IUIOMAAX IONEPEYHOIO0 CEUCHUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MApAILIETBHOE, CMEIIAHHOE COEAWHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBnéHHBIX nekTpuueckux nenei. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenna.

MOIHOCTh 3JIEKTPUYECKOTO0 TOKA. TerioBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHKA TOKa. 3akoH Oma s
MOJHOW  (3aMKHYTOM) DJJIEKTpUYECKOW I1enu. MONIHOCTh MCTOYHHKA TOKaA.
Kopotkoe 3ambikanue.

KonaeHcarop B 11enu nocTosItHHOTO TOKA.

TeXHU4YeCKne YCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU SIHEPTUU.

Hemoncmpayuu.

N3MepeHne CUITbl TOKA U HANPSIAKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAINpPSDKEHUS U1l PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS U CBETOJUO/A.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX NPOBOAHUKOB OT JJIMHBI,
IJIOIIAY MOMEPEYHOr0 CEUYECHHS U MaTepHralia.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIIEHUS ITPU MMOCTOSIHHOM
HaIpPSKEHUH.

[Tpsamoe nzmepenune I/C. KopoTkoe 3aMbIKkaHNE TAIIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

Cnioco0sI coenrHeHus UICTOYHUKOB Toka, DJC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXAY MOJKOCAMU HCTOYHHKA TOKA
OT CUJIbI TOKA B LIEIN.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padoomul, nPAKMUKYM.

HccnenoBanne CMEMIAHHOTO COEAUHEHUS PE3UCTOPOB.

N3MepeHne yaeapHOro COnpoTUBICHUS TPOBOJIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS MU JIaMIIbI
HAKaJMBaHUA.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJIbTMETPA).

N3mepenne D/IC v BHYTPEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.

Uccnenoanne 3aBucumoctu DJ[C raapBaHUYECKOTrO 3JIEMEHTAa OT BPEMEHHU
MPU KOPOTKOM 3aMBIKaHUH.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CUJIBI TOKA B LIEIN.

HccnenoBanne 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DJIEeKTpUYEeCKass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTUBICHUS METAJLUIOB OT
temneparypbl. CBEpXIpOBOAUMOCTD.



DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOJHUKHY. CoOcrBeHHas u MIPUMECHAas MMPOBOJIUMOCTH
noynpoBoAHUKOB. CBolicTBa p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS] ITUCCOLMALIMS.
DnekTposin3. 3akoHbl Dapajiest 11l AIEKTPOIU3a.

DJIeKTpUYeCcKnil TOK B Ta3zax. CamMOCTOSITENIbHBIA W HECAMOCTOSTEIIbHBIN
paspsn. PaznuuHble TUIIBI CAMOCTOSATENBHOTO pa3psana. Momuus. [1nazma.

TeXHUYEeCKHe YCTPOMCTBA M MPAKTUUECKOE NPUMEHEHHE: Ta30pa3psaHbIC
JaMIIbI, DSJIEKTPOHHO-TyueBasi TpyOKa, MOIYNPOBOJHUKOBBIE MNPUOOPHI: ITUO,
TpaH3uCTOp, (HOTOAMOJN, CBETOAUOM, TalbBaHUKA, paPUHUPOBAHHE MEJH,
BBITJIABKA AJTIOMUHUS, JJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCUMOCTb COITPOTUBIICHUSI METAJIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3EKTPOJIUTOB.

3akoHbI 3ekTpoau3a Dapajes.

HckpoBou pa3psaa ¥ MpOBOAUMOCTb BO31yXa.

CpaBHEHME TPOBOJUMOCTH METAILIOB U MOJTYHIPOBOJHUKOB.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOJA.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padoomuol, nPAKMUKYM.

HaOnronenue anextpomunsa.

N3mepenune 3apsiia OQHOBAIIEHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOPA  OT
TeMIEPaTYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3nYeCKU MPAKTUKYM.

Cnoco6bl n3Mepenust (U3NYECKUX BEJIMYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTH U3MEPEHUHN (PU3NYECKUX BEIUYUH.
OueHka rpanul] MOrperHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(¢u3nYecKnX BEIWYUH, NPOBEpPKa MNPEIJIOKEHHBIX THUMNOTEe3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMATUYECKUX  pasnenax «YUYEHUUYECKUU  DKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

Me:knpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrioyonéHHoro ypoBHs B 10  kiacce
OCYILIECTBIIAETCA C YUETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBI3€M C Kypcamu
MaTeMaTUuKH, OUOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, CEA3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHUE, HAy4YHBIM (pakT, rumore3a, (u3nyeckas BEIUYMHA, 3aKOH,



TeOopus, HaOIIOJEHUE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPELIHOCTH U3MEPEHU M, U3MEPUTEIbHBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuka: pelieHUEe CUCTEMBbl ypaBHeHUH. JluHelHas ¢QyHKUMS,
napaboiia, runepOona, ux rpadukud u cBoicTea. TpuroHomerpudyeckue ¢yHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Bbuonozua: mexannueckoe NBH)KEHHE B KUBOUM npupone, 1updys3us, ocMoc,
TEMJI000MEH JKHUBBIX OPraHHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpenbl,
yTHIM3aluss OHMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIUIOBOW» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAalWJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANEKTPUYECKUE SIBJICHUS B )KUBOU MPUpPOJIE.

Xumusn: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOEHUE ATOMOB MU MOJIEKYJ,
MOJIb BEIIECTBAa, MOJISIpHAs Macca, MOIYyYEeHHE HaHOMAaTepuajoB, TEIUIOBbIE
CBOICTBa TBEPABIX TN, )KUAKOCTEH M ra3oB, KUJKUE KPHUCTAJUIbI, JJIEKTPUUYECKHUE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS JUCCOLMALINS, TAIbBAHUKA, 3JIEKTPOHHAS
MUKPOCKOI .

T'eocpaghua: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHuEe IBUKEHUN C UCIOJB30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTaTUYECKHE KOHCTPYKUUU
(KpOHLITENH, peméTyaTble KOHCTPYKLMH), HCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS
MEXaHUKA B TEXHHUKE (FMPOCKOI, BOJAOMET M JPYrHE), ABUTATE]Ib BHYTPEHHETO
Cropasusi, napoBas TypOHHA, OBITOBOM XOJOJMJIBHUK, KOHIULUOHEDP, TEXHOIOIMHU
MOJIYYEHHs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMAaTepuaioB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTAaTUYECKas 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
ra3opaspsiHbl€ JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, FAIbBAHHKA.

11 KVIACC

Pa3neua 4. JiekTpoauHaMu KA.

Tema 4. Macnummnoe none.

B3anmopelcTBue TOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarnutHoe 1one. BekTop MarHuTHOM WHAYKUMW. [IpuHUIMN Ccynepno3uuuu
MArHUTHBIX NOJIEH. JIMHUY MarHUTHON WHIYKIUU.

MarnuTHoe 1moJjie TPOBOJAHUKA C TOKOM (IPSIMOTO MPOBOJIHHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cwita AMmnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHnua, e€ HanpaBiIECHUE U MOAYJb. J[BUKEHHE 3apsIKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM mnoJje. Pabota cuisl JlopeHna.

MarnuTHoe 1ose B Beniectse. DeppoMarHeTuku, napa- u JuaMarHeTHKU.



TexHu4eckue YCTpOfICTBa N TCXHOJOTHMYCCKUC IIPOHOCCCHI: IIPHMCHCHHUC

MOCTOSTHHBIX MAarHuTOB, 3JICKTPOMAarHUuTOB, TECTEP-MYJIBTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHIL.
Hemoncmpayuu.

KaptuHa  nauHMII  MHAYKOMM ~ MarHATHOTO  MOJS  IOJOCOBOTO U
MOJIKOBOOOPA3HOT0 NOCTOSIHHBIX MAarHUTOB.

KapTuna nmuHMI MarHMTHOM UHAYKIHWH TOJISL JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anMopelicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JleictBre cuibl JIOpEHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenue 1BH>KEHHSI TyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpunIMI NEUCTBUS AIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOAIEKTPUUECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnoie pabomot, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISL HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHKOB.

HccenenoBanne necTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW WHAYKIIMM HA OCHOBE U3MEPEHNS CHIIBI AMIIEpA.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKOUH. IlOTOK BeKkTOpa MarHUTHOMU
naaykuud. JJC umHAyKnuu. 3aKOH BJIEKTPOMAarHuTHOM uHAykuuu Papajes.
Buxpesoe anekrpuueckoe nose. Toku Pyko.

OJIC mHAYKUHM B MPOBOJHHMKE, IBUKYIIEMCS B OJHOPOAHOM MArHHUTHOM
T0JIE.

[TpaBuiio Jlenua.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENH IOCTOSIHHOTO TOKA.
SIBnenne camonnaykunu. 3/1C caMOMHIYKINH.

DHEPrusi MArHUTHOTO MOJIS KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCH: MHAYKIMOHHAS
Me€4Yb, COJICHOU], 3alMATA OT JICKTPU3ALMH TEJl IPU JABUKEHUN B MATHUTHOM MOJIE
3emiu.

Hemoncmpayuu.

HaGmronenue siBneHust 3J1eKTPOMArHUTHOW MHIAYKIIUU.

HccnenoBanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOI'O MOTOKA.



[TpaBuiio Jlenua.

[lanenue maruuTa B allOMHUHUEBOM (MEIHOI) TpyOe.

SIBneHne caMOMHAYKIIUU.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHHS
CUJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

OrnpeneneHue UHIYKIIMU BUXPEBOTO MATHUTHOTO TTOJISL.

UccnenoBanue siBIEHUS CAMOUHAYKIIUU.

COopka MoJIenn 3IEKTPOMArHUTHOTO FeHepaTopa.

Pa3neu 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Kojedanus.

Konebarenshas cuctema. CBOOOIHBIE KOJIEOAHUS.

IMapmonnueckue konebanus. Kunemarnueckoe M JUHAMUYECKOE OIMUCAHUE.
DHepreTUyecKoe OomucaHue (3aKOH COXPAaHEHUsI MEXaHWUYECKOW >Hepruu). BuiBoj
JMHAMHUYECKOTO OIMUCAHMS TAPMOHMYECKHX KOJIEOAaHMM U3 MX SHEPreTUYECKOro u
KMHEMATUYECKOTO OMTUCAHUS.

Amvmntyna u ¢aza xonedbanuid. CBsi3b aMIUTUTYAbl KOJeOaHUM HCXOAHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHHM €€ CKOPOCTU U YCKOPEHHUS.

[lepuon m yacrora konebanuid. llepron manbiX CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4ecKoro wasiTHuka. Ilepuon cBOOOAHBIX KOJEOAHUU MPYKUHHOTO
MasTHHUKA.

[lonsiTue o 3aryxaromux Kojaedanusx. BeiHyx/ieHHble Konebanus. Pezonanc.
Pe3zonancHas kpuBas. BnusiHMe 3aTyXaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJIE0aHUS.

TexHuueckune yCTpOWCTBA U TEXHOJOTHMUYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelu, My3blKaJlbHblE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Koje0aTeIbHOTO IBHKCHHUS.

HaGmtonenre He3aBUCUMOCTHU MEpUOa MajlbiX KojJeOaHul rpy3a HA HUTU OT
aAMILTUTY/IBL.

HccnenoBanue 3aTyxaronux KojaeOaHuid U 3aBUCUMOCTH MIEPHO/1a CBOOOTHBIX
KOJIeOaHUN OT COPOTUBIICHUS.

UccnenoBanne konebaHui rpy3a Ha MACCUBHOM TIPYKHHE C UEJbIO
(dhopmupoBaHus NMpeacTaBiIeHU 00 HIeaIbHOW MOJIeNU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU NIPU KOJIEOaHUsX Tpy3a Ha PYKUHE.

HccnenoBanrie BRIHYKIEHHBIX KOJIEOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKMUKyM.



N3mepenue mnepuoga CBOOOJIHBIX KOJEOAHHM HUTSHOTO W MPYKUHHOTO
MAasITHUKOB.

N3yueHne 3aKOHOB IBUKEHUSA TeJla B XOJI€ KoJeOaHul Ha yIIpyroM MoJIBece.

N3ydeHne IBUXKEHHS] HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue 3HEPTUHU B IPY>KUHHOM MasiTHUKE.

NccnenoBanue yObIBaHMS aMILTUTYAbI 3aTyXaOUUX KOJIeOaHUH.

HccnenoBanrie BRIHYKIEHHBIX KOJIEOAHUN.

Tema 2. InekmpomazHumHnule Koledanus.

KoneGarenpubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
uaeanbHoM kosiebartenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUTUTYbI
3apsijia KOHAEHCATOpa C aMIUIUTYI0M CUJIbI TOKA B KOJIeOAaTeTbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B UJI€aTbHOM K0JIE0ATeIbHOM KOHTYpE.

3aTyxaromme AIEKTPOMATrHUTHBIE KoJieOaHus. BrinyxeHHbie
AIIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHblii TOK. MOIIHOCT NEPEMEHHOTO TOKA. AMIUIMTYOHOE H
JEUCTBYIONIEE 3HAYEHHWE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou  (opme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHMU.

CunycouaanbHblii MEPEMEHHBIM TOK. Pe3ucTOp, KOHAEHCATOp M KATyIIKa
WHIYKTUBHOCTH B IIEMH CUHYCOMJAIBHOTO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsixeHun.

WNneansubiit  Tpanchopmatop. I[lpousBonactBo, mnepepaua U mnoTpeOiieHUE
AIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PUCKHA IIPU NTPOU3BOACTBE dIEeKTpodHepruu. Kynberypa
WCTIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: AIECKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT O TOKA, TUHHUH JJIEKTPOIEepe1ay.

Hemoncmpayuu.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumniaorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarONIUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopeinb 3eKTpOMarHuTHOrO T€HEPATOPA.

BoiHyX1eHHbIE CUHYCOUATbHbBIE KOJIeOaHuUsl.

Pe3ucrop, karymika MHIYKTUBHOCTM M KOHJIEHCATOP B LIENU NEPEMEHHOTO
TOKa.

Pe3oHanc mnpu DOCHEAOBATENBHOM COEAUHEHUU PE3UCTOPA, KATYIIKH
VHIYKTUBHOCTH U KOHJEHCATOPA.

VYcTpoiicTBO M MIPUHITUIT ICUCTBHS TpaHcpopmaTopa.



Moaens TUHUY DIIEKTPOIIEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomot, nPAKmMuKym.

N3yuenne Tpancopmaropa.

HccnenoBanne MepeMEHHOrO TOKa uepe3 MOCIEAOBATEIbHO COCTUHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

HaGmtoieHre 35eKTpoOMarHuTHOTO pe30HaHca.

NccnenoBanne paboThl HCTOYUHUKOB CBETA B 1IETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE GOJIHDbI.

Mexanuueckue BOJIHBI, YCJIOBUSL HMX pacmpoctpanenus. llomepeunbie u
MpOJOJbHBIE BOJHBL. llepuona, cKOpOCTb pacnpoCTpaHEHUS M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpakeHUe, MpeloMiieHHe, UHTepepeHIus u
nudpakiusi.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIyMmoBOe€ 3arpsi3HeHHE OKPYKAIOIIEH CPeIbl.

DONEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSI U3TyUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpPa)X€HUE,  IPEIOMIICHUE,
noJisipu3anusi, THTepPepeHus u AU paxius.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHeHHE >IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUUIIBI pagUOCBA3U U TeNeBUIeHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKaIOUIEH Cpeibl.

TexHuueckne yCTpOWCTBA U NPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajiap, paaIuonpuEMHUK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yIbTPa3BYKOBasl IUATHOCTUKA B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu.

OO6pa3oBanHue U pacupoOCTpaHEHHUE ONEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneouromeecs Teno Kak UICTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

HaGmtonenre oTpaxxeHus U NpesioMIICHUs MEXaHUYECKUX BOJIH.

Hab6monenue naTepdepeHnu u TuPppakiini MEXaHUMIECKUX BOJIH.

AKyCTHYECKHI pE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmtoneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYJO0H H
4acTOTOM KoJieOaHuH.

UccnenoBanre  CBOWCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpaKEHHUE,
MpeoMIIeHHE, ogpu3anus, Tudpaxuus, “HTepHepeHIusl.

O6Hapy:xeHune nHOPaKpacHOro U yIbTPaPUOIETOBOTO U3ITYUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKmMUKym.



N3ydenne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonHEHHOE pacpOCTpaHEHUE CBETa B OOHOPOAHOM cpene. JIyd cBera.
To4eyHbIli HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne m3o0paxeHuil B
10ckoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3akoHbI MpeoMIeHUs cBeTa. AOCOTIOTHBIN MOKA3aTENb
npenomieHust. OTHOCUTENBHBIN MMOKa3aTeNlb MpeaomMiaeHus. [IoCTOSHCTBO 4acTOTHI
CBETAa M COOTHOILICHUE [JIMH BOJH MPH NEPEXO0J€ MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pa3jielia IByX ONTHYECKUX CPE.

Xon nydeit B mpusme. [ucnepcust cBeta. CrnoxxHbl cocTaB 0enoro cBeTa.
[Ber.

[TomHOE BHYTpeHHEE oTpa)keHue. lIpenenbHblid yroa MOJHOro BHYTPEHHETO
OTPAXKEHUA.

CoOuparome u  pacceuBaromve JuH3bl. ToHkas suH3a. DokycHoe
paccTosiHUE M ONTHUYECKas CuUJla TOHKOM JIMH3bL. 3aBUCUMOCTh (POKYCHOTO
pPacCTOSIHUSI TOHKOW cepudyecKor JUH3BI OT €€ TeOMETPUU U OTHOCUTEIHLHOTO
MOKa3aTes MPEJIOMIICHHUS.

dopmyiia TOHKOU JIMH3BL. Y BEIUYCHUE, aBAEMOE JIMH30M.

Xon myda, NPOLIEAIIETO JUH3Y II0J IPOU3BOJIBHBIM YITIOM K €€ IJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300pakeHUl TOYKHM M OTpe3Ka MNpsIMoil B
COOMPAIONINX U PACCEUBAIOIINX JTMH3AX U UX CUCTEMaX.

Ontuueckue npubopsl. Paspemaromias crnocoOHOCTh. ['1a3 Kak onTtuyeckas
CUCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBas ontuka. WuTtepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOmOAEHUST MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHHMKOB. [IpuMepsl KIaccHUECKUX
UHTEP(EPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMYMOB TIpU MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PaKIIMOHHYIO PEHIETKY.

[Tomapusanus csera.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKHE NPOLECCHI: OYKH, JIyIa,
nepuckorn, (oroamnmnapar, MUKPOCKOI, MPOCKIMOHHBINA amnmapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAYKEHUS CBETA.



HccnenoBanue npenoMiIeHus CBETA.

HaGnroieHre nojiHOro BHYTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMapaJIENbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopaenu MUKPOCKOIa, TEJIECKOIA.

Habmronenue natepdepeHinm ceTa.

HalmtoieHre 1iBeTOB TOHKUX MIIEHOK.

Habnronenue nudpakiuu cBeTa.

N3yuenne nudppakiiMOHHOW PEHIETKHU.

Habmronenue nudpakiinOHHOTO CIIEKTpA.

Habmronenue nucnepcun cBeTa.

HaOmrogenue nonsipusaiuy cBeTa.

[IpumeneHue MONSIPOUIOB JIJIsE U3YUYEHUS] MEXaHUUECKUX HAIPSIKEHUU.

Yuenuueckuit sxkcnepumenm, nadopamopmsie padoomuol, nPAKMUKYM.

N3mepenue nokazaresns NpeaoMIeHUs CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUSL OT BellecTBa (Ha
IpUMeEpE KUJIKUX JTUH3).

N3mepenune GpokycHOTo pacCTOSTHUS paCCEUBAOIINX JTUH3.

[TonyueHne n300pa>keHUs B CUCTEME U3 IIOCKOTO 3€pKalia U JIMH3BI.

[Tonyuenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpyupoBaHue TeneCKOMUYECKUX CUCTEM.

HabGmonenue nudpakunu, tHTEPPEPEHIIUU U TOJIpU3aIUU CBETA.

N3yuenue nonspusanuu CBeTa, OTPAXXEHHOTO OT MOBEPXHOCTU UAJIECKTPUKA.

N3yuenne naTEpPEpeHINU JIa3€PHOTO U3TYUEHHUS HA IBYX IIEISX.

Habnronenue nucrnepcun.

HabGmtonenue u uccnenoBanue qudpakimOHHOTO CIIEKTpA.

N3mepenune nimHbl CBETOBOM BOJIHBI.

[lonyueHue crekTpa U3Iy4YeHUs CBETOAMOJA MPU MOMOIIU AUPPAKIIHOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUU OTHOCUTEIbHOCTH.

['panuiel OpUMEHUMOCTH  KiIaccudeckod — mexaHuku.  [loctynaTs
CHelUabHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBaid. IIpeoOpazoBanms  JlopeHiia.
VYcnoBue mnpuunHHOCTA. OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJIeHue
BPEMEHH U COKpAIICHUE JIJTUHBI.

DHeprusi U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3b MACCBI C SHEPTUEN U UMITYJbCOM PEJSITUBUCTCKON YaCTHUIIbL. DHEPIrus
MOKOSI.



TexHudeckne YCTpONCTBA M TEXHOJOTMUYECKUE MPOILIECCHhl: CIYTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHIL.

VYyeHnnuyeckuil 3KCIEPUMEHT, J1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HOHEPTUM  PEIATHUBUCTCKUX YacTHUI] (IO
(dboTorpadusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerIoBOE U3NydeHUe (M3iIyueHue abCOTIOTHO YEPHOTO Teja).
3akoH cMmemnenus Buna. I'unoresa I1nanka o kBaHTax.

@®OoTOHBI. DHEPrUs U UMNTYJIbC (OTOHA.

®dotoaddekt. OnpiTel A. I'. CtoneroBa. 3akonsl dhoTorddexra. YpaBHEHHE
Oiinimreiina aiist potoaddexra. «Kpacnas rpanuna» pororddexra.

JlaBnenue cBeta (B YacCTHOCTH, [IaBJIEHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpaKkarollylo moBepxHOCTh). OmbiTel 1. H.
JleGenena.

BosHoBBIE cBOMcTBa "yacTull. BosHbl ne bpoinda. [{nuna BoaHbl ae bpoitnsg u
pa3Mepbl 00JacTHM JOKAIW3alMKU JABWXKYyIlIeics yactuilbl. KopmyckymnspHo-
BOJTHOBOM Ayanu3M. Jludpakius 31eKTpOHOB Ha KpUCTaJLIaX.

Cnemuduka udmepeHuid B Mukpomupe. COOTHOIICHUST HEONPeeTEHHOCTEH
I'efizenOepra.

TexHudeckre YCTpPONCTBA M TEXHOJIOTHYECKHE MPOLECChl: CIEKTPOMETD,
dboTosnemMeHT, (POoTOAATUYMK, TYHHENIbHBIH MHKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®oto3(peKT Ha YyCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanne 3aKkoHOB BHEIIHETO GoTodeKTa.

HccnenoBanre  3aBUCHMOCTH  CONPOTHUBJICHUS  MOJYHNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Cseronguon.

Conneynas Gartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

UccnenoBanue ¢poTopesuctopa.

N3mepenne nocrosauoM [Imanka Ha ocHOBE uccienoBanus ¢hotodddekra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO]] OT HAIPSIKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO UCCIAENOBAHUIO CTpoeHUsi aroMa. [lmaHerapHas mMonelb aroMa
Pesepdopna.

[loctynarel bopa. U3nydyenue u norjioimienue GOTOHOB MPHU MEPEXO/I€ aTOMa
C OHOTO YPOBHSI SHEPIUU HA APYTrOi.



Buael cnektpoB. CieKTp ypOBHEHN SHEPTUU aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIy4YeHHe cBeTa. Jlazep.

TeXHU4YeCcKne yCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPAIbHBIN
aHaiu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmtonenue nuHeM4aThiX CIEKTPOB.

Y CTpoNCTBO M JEUCTBHUE CUETUYMKA NOHU3UPYIOIINX YACTHLL.

Ornpenenenune IIMHBI BOJHBI JTA3€PHOTO U3IIYUYEHHUS.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padoomul, nPAKMUKYM.

HabmtoeHue nuHeM4aToro cuexTpa.

HccnenoBanue cnekTpa pa3peKEHHOI0 aTOMAapHOrO BOJOPOLA U U3MEPEHUE
noctossHHOM Puabepra.

Tema 3. Qu3uka amommnoz0 a0pa u 3J1eMeHMaAPHbLIX YACMUY,.

Hyxnonnas moxens sanpa [eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yuciio sapa. M30Torsbl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-
pacnan. I'amMma-usnydenue.

3aKOH paJMOAKTHUBHOrO pacnaja. PaamoakTUBHBIE H30TONBI B MPHUPOJE.
CBolicTBa MOHM3UPYIOUIETO0 M3Ny4YeHHs. BiMsHHEe paguOaKTUBHOCTH Ha >KUBBIC
opranusmsel. EctrecTBeHHbll poH u3nydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SAnepHble cuibl. JlepekT Macchl siapa.

Snepurie peaknuu. /lenenue u cunres saep. SAaepubie peakTopsl. [Ipodnembl
YIPAaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTUYECKHE aCIEKThl PAa3BUTHUS
AIEPHON IHEPTETUKHU.

Metobl perucTpanu U UCCIEA0BAHNS 3JIEMEHTAPHBIX YaCTHII.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBHS. bapuoHbl, ME30HBI M JIENTOHBL.
IIpencraBnenne o CranaapTHOM Mozienn. KBapk-TiitoOHHas MOJIENb apOHOB.

®uzuka 3a npenenamu CtaHaapTHOM Mojenu. TEéMmHas martepuss U TEMHas
JHEprus.

EnunctBo pusnueckoil kapTUHBI MUpA.

TeXHU4YeCcKHne yCTpOMCTBA U TEXHOJOTMYECKUE ITPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, simepHBIM  peakTop, TEPMOSIIEPHBIM peakTop, aTromMHas OomoOa,
MarHUTHO-PE30HaHCHAsI ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nadopamopmsie padoomuol, nPAKMUKYM.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusim).

HccnenoBanne paioakKTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue normiomieHus: 6eTa-4acTUI] aTFOMUHUEM.

Paznen 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Dtansl pa3BUTHS acTpoHOMUU. [IpuKIIanHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (QU3HKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

Metonbpl acCTpOHOMUYECKUX HcciaeqoBaHUN. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PaANOTENIECKONbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3nmHoro HeGa. Co3Be3nus, sSpKue 3BE3MBI, TUIAHETHI, UX BHUIUMOE
JBH>KECHUE.

ComHeunas cucrema.

Counnie. ConmHeuyHast akTUBHOCTh. MIcTounnk sHeprun CoJiHIa U 3BE3 .

3BE3/bl, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpaMMa «CIEKTpaIbHbIA Kilacc —
CBETUMOCTB». 3BE3AbI TJIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» IJI 3BE31 TJIABHOU IOCJIENOBATEILHOCTU. BHYTpeHHEE CTpPOEHHUE
3B€371. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXAECHUU U 3BoJronnu CoJHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['anaxktuka. Ilonoxxenne u nBmxenue CosHIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuky U kBazapbl. YEpHBIE OBIPHI B sapax
rajgakTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa661a. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usinyueHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnanie mpoOiemMbl aCTpPOHOMHUH.

Yuenuueckue navnwoenus.

HabGmonenust 38€3q4HOr0 HeO0a HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUHN sl ONpeIeNIeHHs] TTOJ0KEHHUSI HEeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus CEeBEpHOTO MOJylIapus U SpKHUE
3BE3/BL.

HaGmonenust B Teneckon JlyHbI, IUIaHET, TyMaHHOCTEM W 3BE3AHBIX
CKOILICHUMN.

Du3nYeCKU NMPAKTHKYM.

Cnoco6bl n3Mepenust (HU3NYECKUX BEJIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIUYUH.
O1nieHKa rpaHull NOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(¢u3nYecKnX BEIWYUH, NPOBEpPKa MNPEIJIOKEHHBIX THUMNOTEe3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMATUYECKUX  pasnenax «YUYEHUUYECKUU  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0mariee NOBTOpPEHUE.



OO6o001IeHNe U cUCTeMaTH3alMs COJIepkKaHUs pa3liesioB Kypca «MexaHukay,
«MonekynapHas ¢u3uKa U TEPMOJAUHAMUKAY, «DNeKTpoarnHamukay, «Konedbanus
U BOJHB», «OCHOBBI CIEHUATBHOU TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
buzukay, «JIEMEHThI ACTPOHOMUU U ACTPOPUIUKU».

Ponpr ¢u3uku U acTpOHOMHUUM B DSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COIMAILHOM M ATUYECKOU chepax AesTeIbHOCTU YEJIOBEKa, POJb U MECTO (PUUKHU
Y aCTPOHOMHH B COBPEMEHHON Hay4YHOW KapTHHE MUpa, 3HAUYECHUE ONMUCATEIbHOM,
CUCTEMATH3UPYIOLIEH, OOBSICHUTENbHOW U  MPOTHOCTHYECKON  (yHKIUH
(dbuznyeckoi Teopuu, poiib (PU3NYECKON TEOpUU B POPMHUPOBAHUU MPEICTABICHUN
0 ¢U3UYECKON KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTaBICHUN O IPUPOJIE.

MesxknpeaMeTHble CBS3M.

WN3yuenne kypca ¢usuku yrioyOnéHHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSL ¢ YYETOM COJIepKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTUuKu, OUOJIOTUU, XUMUH, TeOrpaduu U TEXHOJIOTHH.

Mescnpeomemmusvie noHAmMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHUE, HAy4YHBIM (pakT, rumore3a, (pu3nyeckas BEJIUYMHA, 3aKOH,
Teopusi, HaOJIOJICHHE, DSKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENlb, H3MEpPEHUE,
MOTPELIHOCTH U3MEPEHU M, U3MEPUTEIbHBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuka: pellleHHE CHUCTEMbl ypaBHEHUU. TpUTOHOMETpHUUECKHUE
(yHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIMH HA OCHU KOOPJWHAT, CIOXKEHHUE BEKTOPOB.
[IpousBonubie 3nemMeHTapHbIX (yHkiui. [lpuzHaku mogoOUsT TPEYTrOJbHUKOB,
onpeiesieHne TIOMAAU MIOCKUX (GUryp u o0bEMa Tel.

buonozua: snekTpuveckue SBICHHS B JKMBOM MpuUpoje, KojeOaTeabHbIe
JBIKEHHUSI B JKMBOM TMPUPOJAE, HKOJIOTHUUECKUE PHUCKU TIpU TMPOU3BOACTBE
ANEKTPOIHEPTUH,  DBJICKTPOMArHUTHOE  3arps3HEHHE  OKpPYXKaWIIel  cpenbl,
yIbTPa3BYKOBasi JAUArHOCTUKA B MEJIUIIMHE, ONTHUYECKUE SIBIEHUS B KUBOU
IpUpPOJIE.

Xumusa: cTpoOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUTMYECKast CTPYKTypa TBEPABIX
TEN, MEXaHM3Mbl OOpa30BaHUsA KPUCTAUIMYECKOM PEMIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eocpagua: wmarHUTHBIE TONIOCA 3€MJIM, 3QJI€KH MATHUTHBIX PYI,
(hoTochEMKA 3eMHOM MMOBEPXHOCTH, ceicMorpad.

Texnonozua: TNPUMEHEHHE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTATENh SIKOOU, TE€HEpaTOop MEPEMEHHOTO TOKAa, MHAYKIMOHHAS IEYb,
JUHUU 3JEKTponepeaay, 3JIeKTPOABUTaTENb, pajap, PaaIuonpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBasi JAUArHOCTMKA B TEXHUKE,



HpOCKHHOHHBIP’I alirapar, BOJIOKOHHAasA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsA OHCPICTUKA U 9KOJIOIMYICCKHEC aCIICKThI e€ pa3BUTHAL.



IIJTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBIIHEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOEHUs YyuyeOHOro mnpenmera «Duzuka»
JIOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOro OOIlEeCTBa, PaCHIMPEHUE >KU3HEHHOTO
ONBbITa W OMNbBITA JEITEIBHOCTH B MPOLIECCE PEaTv3alid OCHOBHBIX HAaIlPaBICHUU
BOCIIUTATEIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIaHCKOI0 BOCIIMTAHMS:
e COPMUPOBAHHOCTh TPAKIAHCKON MO3UIMU O0yUYarONIerocss Kak aKTUBHOTO
Y OTBETCTBEHHOTO Yi€Ha POCCUICKOTo O0IIECTBa;
e IPUHATHE TPAMAUIIMOHHBIX  OOIIEUETIOBEUYECKUX TIyMAaHUCTHUYECKUX U
JNEMOKPATUYECKNUX IEHHOCTEN;
¢ TOTOBHOCTh BECTHM COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX IPa)KTJAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIIpaBlIeHMH B 0Opa3oBaTeIbHOU
OpraHu3alny;
e YMEHUE B3aMMOJEHCTBOBATh C COLUMAIBHBIMU HMHCTUTYTAMHU B COOTBETCTBUU
C uX QYyHKUIMSIMU U Ha3HAUCHUEM;
¢ TOTOBHOCTb K TYMAaHUTAPHOM U BOJOHTEPCKOMN AEATEITBHOCTH.
NATPHOTHYECKOT0 BOCIIMTAHMS:
e ChOPMUPOBAHHOCTH poccHUiiCKO rpak1aHCKON WJICHTUYHOCTH,
MaTpUOTHU3MA;
¢ [IEHHOCTHOE€ OTHOUIEHHE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PUBHKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e cOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS;
¢ CLIOCOOHOCTh OIIEHMBATh CHUTYAI[MI0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/Ia B TOCTPOECHUE YCTOMUUBOTO OYIyIIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

¢3CTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAasd JCTETUKY HAYy4YHOIO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHMSA:



e HHTEPEC K PA3NMHUHBIM chepaM mpodhecCHOHATBHOW NESITeTbHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (QU3NKOW W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccur u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIC TUIAHBI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO B 00JACTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCITUTAHUA:

e COPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYPhI, OCO3HAHHE TJI00ATBHOIO
XapakTepa IKOJOTHIECKUX TTPoOIIeM;

e IUITAHUPOBAHUE W OCYIIECTBICHUE JACUCTBUM B OKPYXKAIOWIEW cpeae Ha
OCHOBE 3HAHUS 1eJIeH YCTOMYMBOTO PAa3BUTHUS YETIOBEYECTBA;

e PACIIMPEHUE OTBITA JESITEIBHOCTH DSKOJOTHUYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUI TI0 (PU3HKE.

HEeHHOCTH HAYYHOTO MO3HAHUS:

e COPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

e OCO3HAHUE IIEHHOCTU HAYYHOU JMEsITEIbHOCTH, TOTOBHOCTH B MpOIECcCe
U3ydeHUsT (PU3UKM OCYIIECTBIATh MPOCKTHYIO M HCCIIEIOBATEIBCKYIO
TEeSITENHPHOCTh NHINBUIYATHHO U B TPYIITIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJbHbIE YUeOHbIe NeicTBUS
Ba3oBble Jioruyeckue aeiicTBUS:
¢ CaMOCTOSITENIBHO  (OpMYyIHpOBaTH U aKTyadU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIIPEIENATh LIEAN JAEATEIbHOCTH, 3a7aBaTh MapaMETPbl M KPUTEPUH HX
TOCTUKCHUS;
*BBISIBJISITh  3aKOHOMEPHOCTH Y TMPOTHBOPEUHsT B  paccMaTpUBaEMBIX
bu3nYECKUX ABICHUSX;
e pa3palaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHaIN3a MMEIOIINXCS
MaTepUaTbHBIX U HEMaTepUaTbHBIX PECYPCOB;
¢BHOCUTh KOPPEKTHBBI B  JESATENBHOCTh, OIICHHBATh COOTBETCTBUE
pe3yabTaTOB LIEJSIM, OLIEHUBATh PUCKH MTOCIECTBUH 1€ATEIHHOCTH;
¢ KOOPAUHUPOBATH U  BBINOJHATH pabOTy B  YCIOBUSAX PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aWMOICHCTBHUS;
e Pa3BHUBATh KPEATUBHOE MBIIIJICHHE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciieqoBaTe1bcKHe AeiCTBUS:
¢ BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATHUSMU M METOJAMHU
(u3HYECKON HAayKU;



e BJIQJICTh HABBIKAMU YYEOHO-HUCCIIEIOBATEILCKON U MTPOSKTHON JEATEIbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATEIBHOMY
MOUCKY  METOJOB  pemieHuss 3afgad  (U3UYECKOrO0  COJIepKaHUf,
MIPUMEHEHHIO PA3JIMUYHBIX METO/IOB MTO3HAHMUS;

eBJIAJICTh BUJIAMH JAESTEILHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpETAllUU, MPEOoOPA30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX
CUTyallusiX, B TOM YHUCJE MPU CO3JAaHUU Y4YEOHBIX MPOEKTOB B 001acTH
buzuky;

e BBISIBJISITh MPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIM3UpPOBATh 3ajauvy,
BBIJIBUTAaTh TUNOTE3y €€ pelIeHusl, HaxXOJIUTh apryMEHThl s
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHUH, 3a/laBaTh MapaMmeTpbl U KPUTEPUU
pelieHus;

e AHAIM3UPOBATHh TMOJYYEHHBIE B XOJI€ pEUICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSX;

eCTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaul B 0Opa30BaTEbHOM
NEATeNIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBUKY;

e 1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

eyM€Th TNEPEHOCUTh 3HAHUA 10 (UBUKE B TMPAKTUYECKYIOD 00JIaCTh
KU3BHEIeSTEIbHOCTH;

e YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

e BBIJIBUTATh HOBBIE UJIEH, NIPEAJiaraTbh OPUTrHHAIBHBIE OIXOAbl U PEUICHUS;

e CTaBUTH NMPOOJIEMBI U 3a7a4H, JOMYCKAIOIHUE aIbTEPHATUBHBIE PEILICHHUS.

Pabora ¢ unpopmaunmueii:

e BJIQJICTh HABBIKAMU MOJy4eHHs] MHPopManuu (HU3NIECKOTO COJICPIKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOUCK,
aHaJ U3, CUCTEMATH3alMI0 M HMHTEPHPETAIUI0 MH(POpMALMKM Pa3IHYHBIX
BUJIOB U (POPM TNpPEICTABIICHHUS;

e OLICHUBATH JJOCTOBEPHOCTH MH(POpMaIINY;

¢ CTIOJI30BaTh  CpeAcTBa HMHGOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUH  KOTHUTUBHBIX, KOMMYHUKATUBHBIX W
OpraHU3allMOHHBIX 3a7a4 C COONIoJieHneM TpeOOBaHUM SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHUs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHON 0€30MacHOCTH;

eCO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpXKaHUA B Pa3IMUHbIX (popMarax c
y4€TOM Ha3HaueHuss HHGOpPMAIMM U UENEeBOW ayAUTOpUM, BbIOUpas
ONTUMATbHYIO (OPMY MPECTABICHUS U BU3yAIU3ALIHH.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe 1eCTBHS:



e OCYHIIECTBIISATH OOIIEHWE Ha Yypokax (U3UKM ©W BO BHEYPOUYHOI
NeSATeNbHOCTH;

epacClo3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyallMli H  CMsTr4arh
KOH(JIMKTHI;

e pa3BEPHYTO U JIOTMUHO M3JaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

e IOHMMAaTh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAIHHOMN
paboThI;

e BRIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBHM ¢ y4€TOM OO0IIUX
HMHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJieHa KOJIJIEKTUBA;

eMPUHUMATh 1€MW COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATHL U
KOOPAUHUPOBATh JEHUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATh IUIaH
NEUCTBHM, paclpeieNiaTh POJId C YI4ETOM MHEHHUI y4aCTHUKOB, O0OCYXIaTh
pe3yabTaThl COBMECTHOM paboThI;

¢ OLICHMBATh KauyeCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHUKA KOMAaHIbI B
oOIIUiA pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

eTpe/JiaraTh HOBBIE TMPOEKTHI, OIIEHUBATh HUJEU C TO3UIUU HOBU3HHBI,
OpUTHMHAJLHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

¢ OCYIIECTBIIATh TO3UTUBHOE CTPATETHYECKOE TMOBEJICHUE B Pa3IMYHbBIX

CUTyallusiX, TMpOSIBIATH  TBOPYECTBO M  BOOOpakeHUe,  OBbITh
VHUIMATUBHBIM.

PerynsiTuBHBIC YyHHBepCaJbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

e CAMOCTOSITEJILHO OCYIIECTBIATh MO3HABATEIBHYIO ESITEIHLHOCTh B 00JIACTH
(U3UKH U aCTPOHOMUU, BBISBIISITH IPOOJIEMBI, CTABUTh U (POPMYITUPOBATH
cOOCTBEHHBIC 3aJ1a4H;

e CAMOCTOSITEJIbHO COCTAaBJISITh TUIAH PEHICHUSI PACUETHBIX M KAaueCTBEHHBIX
3a/1a4, TMJIaH BBIOJHEHUS MPAKTUYECKONH padOoThl ¢ y4ETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHH;

e 1aBaTh OIICHKY HOBBIM CHUTYaIIUSIM;

e pacIIUPATh PAMKH Yy4eOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTCHUMN;

eJlcNIaTh OCO3HAHHBIM BBIOOpP, apPryMEHTUpOBaTh e€ro, OpaTb Ha cebs
OTBETCTBEHHOCTb 32 PEILCHUE;

e OLICHUBAThH MPUOOPETEHHBIN OIIBIT;

e CcIOCOOCTBOBaTh (OPMUPOBAHUIO M MPOSIBICHUIO SPYAUIMU B 00JIaCTH
(U3KUKH, TIOCTOSHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA U KYJIBTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:



e 1aBaTh OIICHKY HOBBIM CHTYaIlUSM, BHOCHUTh KOPPEKTUBHI B NEATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;
eBJIQJICTh HABBIKAMHM  II03HABAaTECIbHOM  pediiekcMn Kak  OCO3HAHHS
COBEPIAEMBIX JEHCTBUN M MBICTUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB H
OCHOBaHUM;
e HICTIOJIK30BaTh MPUEMBI PEIICKCUU TIJIsl OIICHKH CUTYaIlld, BEIOOpA BEPHOTO
peIIcHus,
e YMETh OIICHWBATh PHUCKH M CBOCBPEMEHHO NPUHUMAThL PEHICHUS 10 HX
CHIDKEHUIO;
e MPUHUMATh MOTHUBBI W apryMEHTHl JPYTHUX MPU aHaIu3e pPe3yabTaToOB
NEeATCITbHOCTH,
e IPUHUMATH ce0s, TOHMMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;
e MPUHUMATh MOTHUBBI W apPryMEHTHl JPYTHUX TMPU aHaIu3e pPe3yabTaToOB
NEeATCIbHOCTH,
e MPU3HABATH CBOE MPABO U MPABO IPYTUX HA ONMINOKH.
B mporecce mocTukeHUS JTUYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBI TI0
dbuzuke s ypoBHS cpeaHero oOmiero o0pa3oBaHHMs Yy 00ydYaronIuxcs

COBEPIIIEHCTBYETCS SMOIIMOHAIBHBIN UHTEJUICKT, IIPEITOIarafoIu i
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHU, BKJTFOYATOITIETO CIIOCOOHOCTH MTOHUMATh CBOE

AMOIMOHATBHOE COCTOSIHUE, BUJIETh HAIMIPABIICHUS Pa3BUTHSI COOCTBEHHOM
AMOIMOHATBHOM c(epbl, OBITh YBEPEHHBIM B ce0¢;

e CAMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTHh aJalTUPOBATHCS K
AMOIMOHATBHBIM M3MEHEHUSIM U MPOSIBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAIIUU, BKJIIOYAIONIEH CTpEMJIEHUE K JOCTHXKEHUIO LIeNU U
yCcnexy, ONTUMH3M, MHUIMATHBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOAS W3
CBOMX BO3MOKHOCTEH;

edOMIMATUHU, BKIIOYAIONIEW  CIOCOOHOCTh  MOHUMATh  SMOIIMOHAIIBHOE
COCTOSIHUE JAPYTUX, YUWUTHIBATH €ro IMpU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEIKUBAHMUIO;

e COLIMAJIBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIOCOOHOCTh  BBICTPaMBATh
OTHOIIEHUSI C JPYTUMU JIOJAbMH, 3a00TUTHCS, MPOSIBISATH HHTEpEC U
pasperniaTh KOHMOIUKTHI.

ITPEAMETHLBIE PE3YJIbTATDI



K konmy oOydenuss B 10 knacce npeaMeTHbIe pe3yibTaThl Ha YriyOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUIA:
eIOHMMaTh  POJIb (PU3UKH B  IKOHOMUYECKOM, TEXHOJOTHYECKOMH,
AKOJIOTUYECKOM, COUMANbHOW U JTHYECKOW cdepax AesTeTbHOCTU
YeJIOBEKa, pOJb U MECTO (PU3UKHU B COBPEMEHHOW HAyYHOU KapTHUHE MUPA,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTENbHOU U
MPOTHOCTUYECKOW  (YHKIUH  (QU3HMUECKOM TEOpUHM — MEXaHUKHU,
MOJIEKYISIPHON (PM3UKH M TEPMOJUHAMHUKH, POib (HU3UYECKOH TEOPUU B
(dhopMupOBaHUHU MPEICTABICHUN 0 (U3UUECKON KapTUHE MUPA;

e pa3JIMYATh YCIOBUS MPUMEHUMOCTH Mojenel GU3NYecKuX Tell U MpOolEecCOB
(sBNEHUI): MHEpLUUANIbHAS CUCTEMa OTCuéTa, abCONIOTHO TBEPAOE TEJNO,
MaTepualabHas TOYKa, PABHOYCKOPEHHOE JIBIXKEHHUE, CBOOOAHOE TMajeHue,
a0CcoJIIOTHO yripyrasi nedopmariusi, aOCONIOTHO YNPYroe U aOCOIIOTHO
HEYNpyroe CTOJIKHOBEHHMS, MOJEIU Tra3za, >KUJIKOCTH U TBEPIOro
(KpUCTaJUIMYECKOT0) TeJa, WeadbHbIA Ta3, TOUCUHBIHN 3apsijl, OJHOPOIHOE
AIEKTPUUYECKOE TOJIE;

epa3NMuaTh YCJIOBUS (TpaHUIbI, 00JIACTH) NPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI xapakTep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATb U OOBICHATH MEXAHUYECKHE TMPOLECChl U  SBIICHHUS,
UCIIO0Ib3Yysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUUYECKOTO JBHXKEHUS, (DOPMysbl KUHEMATUKH PaBHOYCKOPEHHOTO
IBUWKEHUsI, mpeoOpazoBaHus [anmwness sl CKOPOCTH W TEPEMEIICHHUS,
3akoHbl HploTOHa, mpuHUIMN OTHOCUTENbHOCTU ['amuiesi, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAaHUYECKOU
SHEPTHH, CBSI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAHWUYECKOW JHEpPTruu,
YCIOBUSL paBHOBECHUS TBEPJAOro Tejla), NpPU OSTOM HCHOIb30BATh
MaTeMaTH4ecKoe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUsS UMIMYJbca U
MEXaHUUYECKOM PHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

e AHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOUECCHl U SIBICHUS, UCIIONB3YSI
ocHoBHbIe TmoJokeHUsT MKT u 3akoHBI MOJEKYISIpHON (QU3NKH U
TEPMOAUMHAMUKHK (CBSA3b JIABJICHUS UAEAJBHOTO Ta3a CcO CpeaHei
KMHETHUYECKOW SHEPTrueil TEIUIOBOrO JBHMXKEHHS W KOHIEHTpPALUEHd €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEHIECTBA CO CpEJHEW KUHETUYECKOU
AHEPTHell TeIIOBOrO JABUXKEHUS €r0 YacTHll, CBSI3b JIaBJIICHUS UACATBLHOTO
razda C KOHIEHTpaluel MOJIEKyl M €ro TeMIeparypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH



COXpaHEHHUsI PHEPTUU B TEIUIOBBIX IpoIleccax), MPH 3TOM HCIIOIb30BaTh
MaTEeMaTHUYECKOE BBIpAKECHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHEeHUs1 MenaeneeBa—KnanelpoHa;

e AHAIM3UPOBATH U OOBACHSITH ANEKTPUUECKUE SABICHUS, UCIIOIb3YsS OCHOBHBIE
MOJOKEHUS W 3aKOHBI  DJICKTPOAWHAMHUKH  (3aKOH  COXpPaHEHHS
3JIEKTPUYECKOTO 3apsja, 3aKOH KyioHna, MOTECHIIMATBHOCTh
ANEKTPOCTATUYECKOTO TOJIA, MNPUHUUIN CYNEPHO3HUIUUA SJIEKTPUUECKUX
MOJIEN, MPHU ITOM YKasblBas yCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TAaKXKe€ MPAKTUYECKA BAXKHBIE COOTHOLICHMS: 3aKOHBI Oma Iy y4yacTka
Henu W JJs 3aMKHYTOM J3JIEKTpUYECKOW Lenu, 3akoH J[xoyns—JIeHia,
npaBuia Kupxroda, 3akonsr @apajest 115 2JIEKTPOIN3a);

e ONUCHIBATh (PU3MUECKUE MPOLECChl M SBJICHUS, HCHOJb3YS BEIUUYHUHBI:
MepEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEII, CUIIA,
MOMEHT CHWJIbl, JaBJICHUWE, NOTCHIUAIbHAS SHEPrus, KUHETHYECKas
SHEprus, MeXaHHYecKas JHeprus, padoTa CHIIBI, IEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, CWia TSKECTH, CHIIA YOPYTrOCTH, CUJa TPEHHS, MOIIHOCTb,
SHEPTHsl B3aUMOJIEUCTBUA Tena ¢ 3emieéd BOMM3UM €€ TMOBEPXHOCTH,
HEprus ynpyrol aedopmanuu MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
a0coJlloTHasl Temrmeparypa Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSIS
SHEpPrus HJCATHPHOTO OJHOATOMHOTO Ta3a, paboTa HACaJbLHOrO rasa,
OTHOCUTEINIbHAsI BIIAXKHOCTh Bo3Ayxa, KIIJI wumeanbHOro TEemioBOro
JIBUTATEJISI; DJIEKTPUUYECKOE T0JIe, HAMPSIKEHHOCTh JICKTPUYECKOTO IMOJIS,
HANpsDKEHHOCTh MOJIST TOYEYHOI'O 3apsja WIM 3apsHKEHHOro Iapa B
BAKYyM€ H B JHBJIEKTPUKE, NOTEHIHAN 3JIEKTPOCTATUYECKOTO TOJIS,
pPa3sHOCTh  MOTEHUMAJIOB,  JJIEKTPOABHKYIIAS  CHJIa, CWila  TOKa,
HAOpsDKEHWE, MOIIHOCTh TOKa, JJIEKTpUYecKass €EMKOCTh IITIOCKOIO
KOHJICHCATOpa, COMPOTUBIICHUE Yy4YaCTKa LENMU C NOCIEAOBATEIIbHBIM U
MapaJuIeIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTHUS AIICKTPUUECKOIO MOJIS
KOHJICHCATOPA;

¢ O0BSICHATH OCOOCHHOCTH MPOTEKaHUS (U3NUYECKUX SBICHUM: MEXaHHMYECKOE
JIBUKCHUE, TEIJIOBOE JIBU)KEHHUE YACTHUI] BEILIECTBA, TEIJIOBOE PABHOBECHUE,
OpoyHOBCKOe  JABWKeHue, Aud@y3us, UcCHapeHue, KUIECHHE U
KOHJCHCAlWsl, IUIABJICHUE W  KPUCTAUIM3AIMs,  HampaBJICHHOCTH
TerIonepeauu, dIEKTPU3ALUS TEJI, SKBUITOTCHIUAIBHOCTh TTOBEPXHOCTHU
3apsHKEHHOTO MPOBOJHUKA;

¢ IPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOM (DM3WYECKON BEIMYUHBI OT
OpYyrol €  HUCIOJb30BAaHMEM  MPSIMBIX  U3MEPEHHH, TPU  ITOM
KOHCTPYUPOBAaTh YCTAHOBKY, (UKCHUPOBATh pPE3YIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAEC TIpapUKOB C Yy4E€TOM



a0COJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNIaTh BBIBOJIBI IO pe3yJibTaTaM
UCCIIEIOBAHNUS;

e IPOBOJIUTH KOCBEHHbIE W3MEpEeHUs] (U3UYECKUX BEIWYHUH, MPU 3TOM
BBIOMpaTh ONTHUMAIBHBII METOJ WU3MEPEHUs, OICHUBATH A0COJIOTHBIE U
OTHOCUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;

e IPOBOJUTH OMBITHI MO MPOBEPKE MPETI0KEHHON TUIOTE3bI: IJIAHHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBbHYIO YCTAaHOBKY, aHAIU3UPOBATh
MOJIyYEHHBbIE pe3yNbTaThl U JIeNlaTh BBIBOJ O CTaTyce MPeaJIOKEHHOU
TUIOTE3bI;

e COOMIO/IaTh MpaBmiia 0€30MaCHOTO TPy/Aa MpU MPOBEICHUH UCCIIEI0OBAaHUN B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  MNpakTUKymMa ©  Yy4eOHo-
UCCIEIOBATEILCKOM M TPOEKTHOW JEATENIbHOCTH C UCIOJIb30BAHUEM
MU3MEPUTENBHBIX YCTPOICTB U Ta0OPATOPHOTO 000PYAOBaHUS;

epelIaTh pPacU€THBIC 3aJa4d C SBHO 3aJaHHOM W HEIBHO 3aJaHHOU
(¢u3MYeCcKOW MOJIENBI0: HA OCHOBAaHHMM aHalIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUecKoM MoOjenau, OTBedaromielr TpeOOBaHUAM 3ajauyu,
NPUMEHATh  (OPMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThl
(U3MYEeCKUX TEOPHUl MpPU HUCMOIB30BAHUU MATEMATHYECKHUX METOI0B
pelieHus 3aj1ayd, NPOBOJUTH PACUEThl HA OCHOBAaHUU UMEIOIINXCS TAHHBIX,
aHAJU3UPOBATH PE3YJIbTaThl U KOPPEKTHPOBATH METONbl PEIICHHUS C
y4E€TOM MOJYYEHHBIX PE3yJbTATOB;

e pellIaTh KAYECTBEHHBIE 3a/1aul, TPeOYIOlINe TPUMEHEHUS 3HAHUHN U3 Pa3HbIX
pazznenoB Kypca (QU3MKK, a TakKe HWHTETrpaluyd 3HAHUM U3 JPyrux
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LETIOYKY pacCyXJACHUIN ¢ OMOPON Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (pu3nyecKue sSBJICHHUS;

¢ CTIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS Uil OOBACHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB;

e MPUBOJIUTH MPUMEPHI BKIAJA POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

e AHAIM3UPOBATh U OLEHUBATH MOCJIEACTBUSI OBITOBOM M IPOU3BOJCTBEHHOM
NEATeIbHOCTU 4YEJIOBEKa, CBA3AHHOW ¢ (PU3MYECKMMH Mpolieccamu, ¢
MO3UIINI HKOJTIOTUUECKON 0€30MacHOCTH, MPEICTaBICHUN O pallMOHATbHOM
MPUPOJIONOIB30BAHNH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAayKM M TEXHOJOTWHM sl JalbHEHIIEro pa3BUTUSI YEIOBEUECKOIO
o0IIecTBa;



e MPUMEHSTh pa3lIMyHbIE CHOCOOBI pabOThl ¢ HUHPOpMaIel (U3UIECKOTO
COJIEp>KaHUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUM, MPU ATOM HCIOJIb30BAaTh COBPEMEHHBIE WH(OPMALMOHHbBIC
TEXHOJIOTUU JUIsl TIOUCKA, NepepabOTKU U MpPEeabsBICHUS Y4eOHOU u
Hay4YHO-TIOMYISIPHON UHGOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHpopManuy, TMOJYYEHHOM W3 Ppa3IMUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIU3UPOBATH  MOJydyaemMyr  WHGOpMalUMId ©W  OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMAIINH;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HABATEIbHbIE YMEHUSI
CaMOCTOSITEJILHOIO ~ MPUOOpPETEHUsT HOBBIX 3HAHUM B  MpoIecce
BBITIOJIHEHUS MPOEKTHBIX U YYEOHO-UCCIEI0BATENbCKUX PAdOT;

epaboTaTh B TPYIIE C HCHOJIHEHUEM PAa3JIUYHBIX COIMUAJBHBIX PpOJEH,
IJIAHUPOBATh PabOTy IPYMIbI, PAlMOHATBLHO PaCHpeAesiTh AESTEIbHOCTh
B HECTAHJAPTHBIX CUTYaAllUsIX, aJICKBATHO OLIEHHBATh BKJIAJ KaXXIOro W3
YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI;

e IPOSIBJISITH MOTHUBAIUIO K Oyayiied mpodeccroHaIbHON NEITeIbHOCTH 110
CHENUATBHOCTIM (PU3UKO-TEXHUUYECKOTO TPOQuUIIs.

K konmy oOyuenuss B Il knacce npeaMeTHbIe pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAOIMIUXCS YMEHUIA:

e IOHUMATh POJIb (PU3UKU B IKOHOMUUYECKOM, TEXHOIOTUUECKOM, COLIMAIbHOM
U 3TUYECKOUN cdepax AesTeTbHOCTU YEJI0BEKa, POJib U MECTO (DU3UKU B
COBPEMEHHON HayYHOU KapTUHE MHUPA, POJIb aCTPOHOMUU B MPAKTUUECKON
NeATebHOCTU 4YeJIOBEKa U JalbHENIIEM Hay4HO-TE€XHUUYECKOM Pa3BUTHUU,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENbHOU U
MPOTHOCTUYECKOW (DYHKIUNA (U3UYECKOW TEOPUHM — BIEKTPOAUHAMUKHU,
CHELUATbHOW TEOpUM OTHOCUTEIHHOCTH, KBAaHTOBOM (U3UKU, pOJb
(dbusnueckoir Teopuu B (POPMHUPOBAHUHU TMPEACTABICHUM O (PU3HMUIECKOM
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHUpa B OOIIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTaBICHUN O IPUPO/IE;

e pa3JIMYATh YCIOBUS MPUMEHUMOCTH Mojenel GU3NYecKuX Tell U MpOolEecCOB
(ssBNIEHUI): OTHOPOIHOE DJIEKTPUUYECKOE M OJHOPOJAHOE MArHUTHOE MOJs,
rapMOHMYECKUE KOJeOaHWs, MaTeMAaTUYECKUl MAasTHUK, WJIeadbHbIN
MPY>KUHHBINA MasiTHUK, rapMOHHYECKHE BOJIHBI, uJeanbHbIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs TMH3a, MOJIEJIel aToMa, aTOMHOTO sifipa 1
KBAaHTOBOM MOJIC/IN CBETA;

epa3NMuaTh YCJIOBUS (TpaHUIbI, 00JIACTH) NPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI xapakTep (yHIAMEHTabHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBSACHITH AJIEKTPOMATHUTHBIE MPOIECCHl U SIBJICHHUS,
UCIIONb3Yysd OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBI D3JIEKTPOJUHAMHUKH U
CHEUUabHOW  TEOpPUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOW  WHAYKOWM, npaBwio  Jlenma, cBa3p  JO/IC
CAMOMHIYKIIMM B OSJEMEHTE JJIEKTPUUYECKOW IIEMU CO CKOPOCTHIO
W3MEHEHUS  CWJIbl  TOKa,  TOCTYyJaThl  CHEHHAIBHONW  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAIM3UPOBATHh U OOBACHATH KBAHTOBBIE MPOLIECCHl U SIBICHUS, UCIIONB3YSI
MOJIOKEHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  ODWHINTEWHA [
dboroadpdexra, mnepBbIi W BTOpoM mocTynarsl bopa, npuHImMn
COOTHOIIIEHUsI HeomnpenenéHnocren [elizenOepra, 3aKOHBI COXpPaHEHUS
3apsiZIOBOTO U MAacCOBOTO YWCENl M SHEPTUU B SJAEPHBIX PEaKIMsIX, 3aKOH
PaaIUOaKTHBHOTO pacmaia);

¢ ONUCHIBATh (PU3MUECKUE TMPOLECChl U SBJICHUS, HCHOJb3YS BEJIHUYHUHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO MOJIsA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJisl, Pa3HOCTh MOTEHIMANIOB, JJICKTPOJABWXKYIAS CUJA, HHAYKIUA
MarHuTHOTO TOJSl, MarHUTHBIM TMOTOK, cuia AMMepa, WHIYKTHBHOCTb,
ANEKTPOABUKYINNAS CHJIA CAMOWHAYKIHMH, SHEPrUsi MAarHUTHOTO MO
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUNA WMIYJbC, MOJHAs DSHEpPrus,
SHEPTHsl TMOKOS CBOOOJHOW YACTHUIBI, PHEPrUs M UMIOYJIbC (DOTOHA,
MacCOBO€ YMCIIO U 3apsi]l A/ipa, SHEPTHUSI CBA3U S/Ipa;

e O0OBSACHSTH OCOOEHHOCTH MPOTEKAHHUS (buznyecKux SBJICHU:
ANEKTPOMArHUTHAs UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, UHTep(epeHIus
BOJH, Audpakius, JUCIEPCUs, TOJHOE BHYTPEHHEE OTpakeHUue,
dborornexkrpudeckuii 3gdext (pororddekr), ampda- u Oera-pacmagbl
aep, ramMMma-u3iydeHue sijaep, (U3MYecKHe MPUHIUIBI CIEKTPATbHOTO
aHanu3a 1 paboTHI Jasepa;

e ONIPEJIEIATh HAMPABICHUE WHIYKIMM MAarHUTHOTO TMOJS MPOBOJHUKA C
TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

e CTPOUTDH U300paKEHHUE, CO3/1aBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOUW JTUH30M, U
PacCUUTHIBATh €T0 XapaKTEPUCTUKHU;

e IPUMEHSTh OCHOBOIOJATAIONIME ACTPOHOMHMYECKUE TMOHATHUS, TEOPUH U
3aKOHBI i1 aHajgu3a M OOBSCHEHUS (U3UUYECKUX  IIPOIECCOB,
MPOUCXONAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMaxX, B MEXKIaJIaKTUUYECKOU
cpene; ABMKEHUsI HEOECHBIX Tel, HBOJIIOLNY 3BE3]] U BeenenHoit;

e IPOBOJUTh  MCCJIEIOBAaHWE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C
UCIIOIB30BAaHUEM TMPSAMBIX HW3MEPEHUM, MpPU ITOM KOHCTPYUPOBATh
YCTAaHOBKY, (UKCHUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



¢u3nyeckux BeTUYMH B BuUAE TpadUKOB C YYETOM aOCOMIOTHBIX
MOTPEIIHOCTE  WU3MEpPEHUM, JefaTh  BBIBOABI IO  pe3yjibTaTaM
UCCTIEIOBAHNUS;

e IPOBOJIUTH KOCBEHHbIE W3MEpEHUs] (U3UYECKUX BEIWYHUH, MPU 3TOM
BBIOMpaTh ONTHUMAIBHBI METOJ WU3MEPEHUs, OICHUBATH A0COJIOTHBIE U
OTHOCUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;

¢ IPOBOJUTH OMBITHI MO MPOBEPKE MPETI0NKEHHON TUIOTE3bI: IJIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIU3UPOBATh
MOJIyYEHHBbIE pe3yNbTaThl U JIeNlaTh BBIBOJ O CTaTyce NPeaJIOKEHHOU
TUNIOTE3bI;

e OMKUCHIBATH METOBI MOTYYEHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

e cOOMIO/IaTh MpaBmiia 0€30MaCHOTO TPyAa MpPU MPOBEICHUH UCCIIEI0OBAaHUN B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  MNpakTUKymMa ©  Yy4eOHO-
UCCIEIOBATEILCKOM M TPOEKTHOW JIEATENIbHOCTH C UCIOJIb30BAHUEM
MU3MEPUTENBHBIX YCTPOICTB U 1Ta0OPaTOPHOTO 000PYAOBaHUS;

epelIaTh pPacU€THBIC 3aJa4d C SBHO 3aJaHHOM W HEIBHO 3aJaHHOU
(¢u3nYecKol MOJENbI0: HAa OCHOBAaHWM AaHAJM3a YCJIOBUS BBIOMPATH
¢uznyeckre MoJIeNu, OTBeyaroliue TpeOOBaHUSAM 3a/laud, MPUMEHSTh
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MYECKUX TEOpPUH
MpU  HCIOJB30BAHUM MATEMAaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJIUTH PACUETHl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAIM3UPOBATh
pe3yAbTAThl U KOPPEKTUPOBATH METOJIbI PEHICHUSI C YUYETOM MOTYyYSHHBIX
pPE3yIbTATOB;

e pellIaTh KAYECTBEHHBIE 3a/1auu, TPeOyIOIIUe MPUMEHEHUS 3HAHUHN U3 Pa3HbIX
pazznenoB Kypca (U3MKK, a TakKe HWHTETrpaluyd 3HAHUM U3 JPyrux
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LETIOYKY pacCyXJACHUIN ¢ OMOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (pu3nyecKue sSBJICHHUS;

¢ CTIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS JUIsi OOBACHEHUS OCHOBHBIX
MPUHIIUIIOB PabOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB;

e PUBOJIUTH MPUMEPHI BKIAJA POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

e AHAIM3UPOBATHh U OLEHUBATH MOCJEACTBUSI OBITOBOM M MPOU3BOJCTBEHHOM
NEATeIbHOCTH 4YEeJIOBEKa, CBA3AHHOW ¢ (PU3MYECKMMH Mpolieccamu, ¢
MO3UIINI HKOJTOTUUECKON 0€30MaCHOCTH, IPEICTaBICHUN O pallMOHATBHOM
MPUPOJIONOIB30BAHNH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN



HAyKM M TEXHOJOTWM sl JalbHEHIIEro pa3BUTUSI YEIOBEUECKOIO
o0IIecTBa;

e IPUMEHSTh pa3lIMyHble CHOCOOBI pabOThl ¢ HUHPOpMarel (U3UIECKOTO
COJIEp>KaHUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUH, MPU ATOM HCIOJIb30BAaTh COBPEMEHHBIE WH(OPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOUCKA, NepepabOTKU U NpeabsBICHUS Y4eOHOU
Hay4YHO-TIOMYISIPHON UHGOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHpopMannK, TOJYYEHHOM W3 pa3IUUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH  MOJydYaemMyr  HWHPOpMalMId ©W  OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(POpMAIINH;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HABATEIbHbIE YMEHUSI
CaMOCTOSITEJILHOIO ~ MPUOOpPETEHUsT HOBBIX 3HAHUM B  MpoIecce
BBITIOJIHEHUS MIPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PadOT;

epaboTaTh B TPYIIE C MCHOJHEHUEM PAa3JIMYHBIX COIMAJBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy IPYMIbI, PAlMOHATBLHO PaCHpeaesITh AESATEIbHOCTD
B HECTAHJAPTHBIX CUTYallUsIX, aJICKBATHO OLIEHHBATh BKJIAJ KaXXJIOro W3
YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaEMOM MPOOJIEMBbI;

e IPOSIBJISITH MOTHUBAIUIO K Oyayiied mpodeccroHaIbHON NEATeIbHOCTH 10
CHENUANBHOCTIM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon JIeKTPOHHbIE
Ne (undpossbie)
HaumeHnoBaHmne pa3aesioB 1 TEM NMpoOorpaMmabl KOHTpOJILHLIe HpaKTH‘leCKI/Ie
n/n Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
Pa3znen 1. HAYYHBIIH METO/J ITO3HAHUS ITPUPO/IBI
Bubnuoreka [JOK
1.1 Hayunb1ii MeTO1 MO3HAHUS IPUPOIBI 6 https://m.edsoo.ru/f16b68
d7
Hroro no paszneny 6
Paznen 2. MEXAHUKA
Bbubnuoreka [JOK
2.1 Kunematuka 10 1 https://m.edsoo.ru/f16b68
d7
Bbubnuoreka [JOK
2.2 JlnHamuka 10 https://m.edsoo.ru/f16b68
d7
Bubnuoreka [JOK
2.3 CraTtuka TBEpAOrO TENA 5 1 https://m.edsoo.ru/f16b68
d7
Bbubnuoreka [JOK
2.4 3aKOHBI COXPAHEHHUSI B MEXaHUKE 10 1 https://m.edsoo.ru/f16b68
d7
Htoro no paszneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA



https://m.edsoo.ru/f16b68d7
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Bu6nuoreka [JOK

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 15 https://m.edsoo.ru/f16b68
d7
Bubnuoreka [JOK
3.2 Tepmoaunamuka. TerioBbie MalIMHbL 20 https://m.edsoo.ru/f16b68
d7
ArperatHbie cocTOsIHUS BeecTBa. Da3oBbie bubmorexa HOK
33 14 https://m.edsoo.ru/f16b68
MIEPEXOIbI &
Hroro no pazneny 49
Paznen 4. DJIEKTPOANHAMMUKA
Bbubnuoreka [JOK
4.1 DNEKTPUYECKOE T0JIe 24 https://m.edsoo.ru/f16b68
d7
Bu6nmuoreka [JOK
4.2 IToCTOSTHHBIN 2IEKTPUYECKUN TOK 24 https://m.edsoo.ru/f16b68
d7
Bubnuoreka [JOK
4.3 TOKM B pa3jIMuHBIX Cpeaax 6 https://m.edsoo.ru/f16b68
d7
Htoro no paszneny 54
Pasnea 5. ®PUSHUECKHUH MPAKTUKYM
Bbubnuoreka [JOK
5.1 Ou3nueckuii MpaKTUKyM 16 16 https://m.edsoo.ru/f16b68
d7
Htoro no paszneny 16
PezepBHoe Bpemst 10 bubmmoreka [JOK



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

https://m.edsoo0.ru/f16b68
d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KVIACC

KoanuectBo yacon JJIeKTPOHHbIE
No HaunmeHnoBanue pa3aejioB 4 TeM (uudpossie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoTsI
pecypcsl
Pazgen 1. JIEKTPOANHAMMUKA
Bubnuoreka [JOK
1.1 MaruutHO€ 1osie 14 https://m.edso0.ru/39859¢
fl
Bubnuoreka [JOK
1.2 DNEeKTpOMarHUTHasE UHYKIHS 13 1 https://m.edsoo0.ru/39859¢
fl
Hroro no paszneny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
Bubnuoreka [JOK
2.1 MexaHnueckue KojaeOaHus 10 https://m.eds00.ru/39859¢
fl
Bubnuoreka [JOK
2.2 DJNEeKTPOMarHUTHBIE KOJICOaHUs 15 https://m.edso0.ru/39859¢
fl
Bubnuoreka [JOK
2.3 MexaHn4ecKkue U 3JIEKTPOMAarHUTHBIE BOIHBI 10 1 https://m.edsoo0.ru/39859¢
fl
Bubnuoreka [JOK
2.4 OnTuka 25 1 https://m.edso0.ru/39859¢
fl
Htoro no paszneny 60



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

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

Bubnuoreka [JOK
3.1 OcnoBsl CTO 5 1 https://m.eds00.ru/39859¢
fl
Hroro no pasgeny 5
Pazngen 4. KBAHTOBAS ®U3UKA
Bubnuoreka [JOK
4.1 KopnyckynspHO-BOJIHOBON Ayalln3m 15 https://m.edso0.ru/39859¢
fl
Bubnuoreka [JOK
4.2 dusuka aToma 5 https://m.edso0.ru/39859¢
fl
®du3mMKa aTOMHOTO [pa U 3JIEMEHTapHBIX bubmorexa HOK
4.3 P P 5 https://m.edso0.ru/39859¢
4acTHUI]
fl
Hroro no paszneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
Bubnuoreka [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo0.ru/39859¢
fl
Hroro no pasgeny 12
Pazzea 6. ®PUSHUECKHUN MPAKTUKYM
Bubnuoreka [JOK
6.1 Ou3nueckuil MpaKTUKyM 16 16 https://m.eds00.ru/39859¢
fl
Hroro no paszneny 16



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

Pa3nesn 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cuctemaru3zanys 1 0000IIEeHUE TPEIMETHOTO
COJIepKaHUS U OTIBITA IATEIILHOCTH,

Bubnuoreka [JOK

7.1 . 15 https://m.edsoo0.ru/39859¢
nproOPEeTEHHOTO PU U3YUEHUH Kypca ol
¢uzuku 10 — 11 xmaccos -
Hroro no paszneny 15
Bubnuoreka [JOK
Pe3epBHOE Bpems 10 https://m.eds00.ru/39859¢
fl
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoanuectBo yacon DJIEKTPOHHBIE
Ne 0JINYECTBO Yaco Jara P
nudposbie
n/ Tema ypoka Konrtpoabnbie | IIpakTuyeckne | H3Y4eH
Bcero o0pa3oBaTe/ibHbIE
I padoThI padoTsI u
pecypcsbl
®dusuka — pyHAaMeHTaIbHAast HayKa O 1 bu6mmoreka [IOK
MPUpPOJIE https://m.edsoo.ru/1beef346
HayuHblil MeTO TO3HAHUSA U METObI 1 bubmmoreka [IOK
UCCIIeIOBAHUS (PUINICCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHs B MPOIIECCE bubmmoreka [JOK
no3HaHus npupoasl. Habmoaenue u 1 https://m.edsoo.ru/34c4993
IKCIICPHUMEHT B (PU3HKE 1
Cnoco6b1 m3MepeHHs (PU3NIECKUX 1 bu6mmoreka [IOK
BEJMNYUH https://m.edsoo.ru/ca2def03
AOGCOIOTHAs M OTHOCUTEIIbHAS
i & 1 bubmuoreka [JOK
MOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX
p p https://m.edsoo.ru/7f18fda3
BEJIMYHH
MopaenupoBanue B puzuke. Ponbs u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHON bubmorexa [TOK
o PP P N 1 https://m.edsoo.ru/eabbded
Hay4YHOU KapTHHBI MHUpa, B IPAKTUYECKON )
NEATEIbHOCTH JIIOACH B
Mexannueckoe nBukenue. Cucrema
orcueTa. OTHOCUTEIIHLHOCTD 1 Bubnuoreka [JOK
MEXaHU4eCKOro ABMKeHud. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOparHas 33124l MEXaHUKH
Panuyc-BexkTop MaTepuanibHON TOYKH, €TI0 1 bu6mmoreka [IOK



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

MPOEKIINK Ha OCH KOOpauHAT. TpaeKkTopusl.
[Tepemenienue. Cxopocts. X mpoexiuu
Ha OCH KOOpJMHAT

https://m.edsoo.ru/30a108a
S

PaBHOMEpPHOE IPAMOIIMHEVHOE IBUKECHHUE.

Bubnuoreka [JOK

"Kunemartuka"

9 I'paduueckoe onrcannue paBHOMEPHOTO https://m.edsoo.ru/89ba719
NPSMOJIMHEHHOTO JABUKCHUS 0
. . bubmuoreka [JOK
CrnosxeHune nepeMenieHnid U CKOPOCTEM.
10 https://m.edsoo.ru/761d18a
Pemrenue 3anau N
HepaBHoMepHOe nBrkeHne. MrHOBEHHAs bu6mmoreka [IOK
11 CKOpOCTb. Y ckopeHue. IIpsmonnneiinoe https://m.edso0.ru/a99549a
JBMKEHUE C TIOCTOSIHHBIM YCKOPEHUEM 7
. Bbu6nuoreka [JOK
I'paduueckoe onrcanue NPsIMOIMHEHHOTO
12 https://m.edsoo0.ru/b7560bb
JBMKEHUS C TOCTOSIHHBIM YCKOPEHUEM ¢
CBoboHOE MajzieHue. Y CKopeHue
CcBOOOIHOTO MaJeHUs. 3aBUCUMOCTD buGnuorexa LIOK
13 ' https://m.edsoo.ru/f738109
KOOpAMHAT, CKOPOCTH, YCKOPEHHS OT .
BPEMEHHU U UX rpaduku -
Bubnuoreka [JOK
JIBI>KeHue Tena, OpOIIeHHOTO MO YTIIOM K
14 https://m.edsoo.ru/71cbb4f
TOPHU30HTY 5
KpuBonuneliHoe npuxkenue. /[BuxeHue mno
OKPY>KHOCTH. YTJIOBasl U JTMHEWHAs bu6mmoreka [IOK
15 ckopocts. [lepuoa u yacrora. https://m.edsoo.ru/33196fb
[{eHTpOoCTpEMUTENILHOE U ITOJIHOE €
YCKOpEHUe
16 KonTtposnpHas paboTa o teme bu6mmoreka [IOK

https://m.edsoo.ru/1242132



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

[

[Tepsriitf 3axk0H HproToHa. MHEpLManbHbIE
cuctemsl orcuéra. [IpuHnun

Bbu6nuoreka [JOK

17 https://m.edsoo.ru/5a9e4a6
OTHOCHUTEIBLHOCTH ["anmuies. 4
HeunepuuanbHubie cUCTEMBI OTCUETA B
. . bubmuoreka [JOK
Cuna. PaBHonelicTByromas cuiia. Bropoit
18 https://m.edsoo.ru/141d383
3akoH HerotoHa. Macca 4
. . bubmuoreka [JOK
B3anmopericteue ten. Tperuit 3akoH
19 https://m.edsoo.ru/57dba50
Herorona 5
20 [TpuHumn cynepno3unuu cuil. Pemenne bubmmoreka [IOK
3a7a4 Ha IPUMEHEHUE 3aKOHOB HbroToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMHPHOTO TATOTEHHUS. bu6mmoreka [IOK
21 OKBUBAJIEHTHOCTh 'PaBUTALIMOHHON U https://m.edsoo.ru/9aba2b0
MHEPTHOUN MacCChl a
Bubnuoreka [JOK
Cuua TSDKECTH U yCKOpEHHE CBOOOIHOTO
22 https://m.edso0.ru/227572
NaJcHUA
6
BIKEHHE HEOSCHBIX Tell U UX
” A enpa bubmuoreka [JOK
HCKYCCTBEHHBIX CHYTHIKOB. LicpBad https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOpPOCTb. 3akoHbl Keruiepa
Bubnuoreka [JOK
24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena https://m.edsoo.ru/0ae2cd8
4
C Bubnuoreka [JOK
nna Tpenus. [Ipupona u BUIbI cui
https://m.edsoo.ru/1fa8649
25 TpeHusl. J[BUkKeHNE B )KUAKOCTH U Ta3e ¢

yLIéTOM CHJIbI COTPOTUBJICHHUA CPCAbL

9
https://m.edso0.ru/2¢cb2967



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

6

Hasnenue. [ napocratuyecKkoe JaBiIeHUE.

Bbu6nuoreka [JOK

26 https://m.edsoo.ru/a28aa7a
Cuna Apxumena q
Bbubnuoreka [JOK
AOGCOIIOTHO TBEPJIOE TEIO.
Bubnuoreka [JOK
27 ITocTynarensHOE U BpalaTeIbHOE
https://m.edsoo.ru/2b95d57
JBUKCHHE TBEPAOTO Tela .
Bubnmuoreka [JOK
MOMEHT CHIJIBI OTHOCUTEIEHO OCH
28 https://m.edsoo.ru/653d345
BpaieHus. [linevo cumsl 9
CrnosxeHune cuil, IPUIOKEHHBIX K
TBepAoMy Teny. LleHTp TskecTH Tena bubmorexa [TOK
29 PROMY eIy P ' https://m.edsoo.ru/9aa79a7
YcinoBust paBHOBECHS TBEPOTO TEIA. d
Buner paBHOBecus h
Bbubnuoreka [JOK
30 Pewrenue 3agau
A https://m.edsoo.ru/dc1caacO
31 KonTtponrHast padota no teme "JluHamuka. bu6mmoreka [IOK
Craruka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMmynbsc MaTepUaIbHOM TOYKHU, CUCTEMBI
MaTepHanbHBIX To4eK. LleHTp macc bubmmorexa LHOK
32 P - eHip https:/m.edsoo.ru/4bb8294
CUCTEMBI MaTepHAaIbHBIX TOYEK. TeopemMa o b
JBUKEHHUH IIEHTPa Mace a
WMIynbc cuIlbl M USMEHEHHUE UMITYJIbCA bu6mmoreka [IOK
33 Tena. 3aKOH COXPaHEHUsI UMITYJIbCa. https://m.edsoo.ru/13f0a22
PeakTuBHOE JIBHKEHUE 1
MoMEeHT uMIysbca MaTeEpUaIbHON TOUKH. bu6mmoreka [IOK
34 IIpencraBieHne o COXpaHEHUM MOMEHTA https://m.edsoo.ru/d6532¢b

HUMITYJIbCA B LICHTPAJIBHBIX IMOJIAX

9



https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9

Bu6nuoreka [JOK

35 Pemenue 3amau https://m.edsoo.ru/f7706d6
3
PaGora cuibl Ha MaloM U Ha KOHEYHOM
nepemerenun. ['papuueckoe bubmorexa [TOK
36 P P https://m.eds00.ru/913974¢
IpeJCcTaBiIeHUE paboThl CHIIbl. MOITHOCTb .
CHJIBI a
Kunerngeckas suneprusi. Teopema 00 bubmmoreka [JOK
37 U3MEHEHUH KMHETUYECKOM SJHEPrUu https://m.edsoo.ru/9a5e2e7
MaTepUaIbHON TOUKH 4
[ToTeHManbHbBIC U HETIOTEHIIUATBHEIE
18 1 B bubmuoreka [JOK
cwibl. [ToTeHnmansHas sHeprus. Bropas
H p p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuueckast ckopocTb. CBsi3b
palboThI HEMOTEHIIMATBHBIX CHII C bu6mmoreka [IOK
39 M3MEHEHHUEM MEXaHUYECKOM IHEPTUn https://m.edsoo.ru/f57b4e0
CHCTEMBI TeJI. 3aKOH COXPaHCHHUsI 1
MEXaHUYECKOHN SHEPrun
Ynpyrue u He W€ CTOJIKHOBEHUS.
40 v 24 5 YHpyr . bubmuoreka [JOK
aBHeHUE bepHyiu s uaeansHoM
P pHY s A https://m.edsoo.ru/f30f43b6
KUIAKOCTH
" bubmuoreka [JOK
KonTtponsHas pabota o Teme "3aKoHbI
41 " https://m.edsoo.1u/474¢e7c4
COXPAaHCHUS B MEXaHHUKE X
PazButue npeacrasieHuit o npupojie bubmmoreka [JOK
42 ternoThl. OcHOBHBIE NoJIokeHUsT MKT. https://m.edsoo.ru/b0a4445
Huddysus. bpoynoBckoe aBrxeHue f
13 CrpoeHue ra3000pa3HbIX, KUIKHX U bubmmoreka [JOK

TBEPIBIX Te. XapaKTep IBUKCHUS U

https://m.edsoo.ru/c44d02e



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

BBaHMOHCﬁCTBHﬂ qaCTull BCIICCTBa

2

Macca u pazMepsl MOJIEKYIT (ATOMOB).

Bbubnuoreka [JOK

44 Konuuectso Beiectna. Ilocrosnuas https://m.edsoo.ru/c5b72ab
ABorajpo 7
Temneparypa. TenmoBoe paBHOBECHE Bu6muorexa LOK
45 patypa- P ' https://m. eds0o.ru/0070d49
[ITkana [ennbcust 3
Bubnuoreka [JOK
46 Pemienue 3agaq https://m.edsoo.ru/1531aba
S
Bubnuoreka [JOK
47 WNneanbueiii ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/1deb236
7
. Bubnuoreka [JOK
VpaBuenue Menpaeneea-KinaneipoHa.
48 bagH A P https://m.edsoo.ru/8d12¢32
Pemienue 3agaq .
AOCOIIIOTHAsS TEMIIEPATYPA. 3aKOH Bu6muorexa LOK
49 patypa- https://m. edsoo.ru/14¢02d1
JanbToHa ¢
M3omporiecch B UacaabHOM Tas3e ¢ Bu6muorexa LOK
50 pon https://m. eds0o.ru/68878d5
IIOCTOSIHHBIM KOJIMYECTBOM BEI[ECTBA |
I'paduueckoe mpeacraBieHue bu6mmoreka [IOK
51 HA30IIPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/1344327
u3obapa b
Bubnuoreka [JOK
52 OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/c809472
1
53 Pemenue 3amau bubmunoreka [JOK



https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721

https://m.edsoo0.ru/10265a0
S

CBs3b a0COJIOTHOM TeMIepaTyphbl
TEPMOAMHAMHYECKOM CUCTEMBI CO CpeHeH

54 N . https://m.edsoo.ru/c38af875
KHUHETUYECKOHN SHEpruei mocTynaTeabHOTro
TETJIOBOTO JBUKEHUS €€ YaCTHIl
. Bubnuoreka [JOK
O06o001IeHne 1 cucTeMaTu3anus 3HaHu| 1o
55 " " https://m.edsoo.ru/09d12d
teme "OcHoBbl MKT g
bubnuorexa HOK
KonTtponsHas padora o Teme "OCHOBBI ommorexa O
56 " https://m.edsoo.ru/13adad5
MKT
9
TepmoanHaMuueckasi cucteMa. 3a/laHue
BHEIIHMX ycinoBui s TJI cuctemst.
Bueminue 1 BHyTpeHHUE MTapaMeTphbl bubmorexa HOK
57 yIp P PRl https://m.edsoo.ru/5f8d38a
ITapamerpsl T/I cuctemsl Kak cpeaHue 3
3HAUYEHMS BEJTMYHMH, OMMCHIBAIOIINX €€ Ha B
MUKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
53 Cy P i bubmuoreka [JOK
aMOIIPOU3BOJIbHAS pelaKcalus
p p H https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Moenb UaealILHOTO ra3a B Bubnuoreka [JOK
59 TEPMOJIUHAMUKE. Y CJIOBUSI IPUMEHUMOCTH https://m.edso00.1u/2935500
ATOM MOJCTH 1
o bubnuorexa HOK
VYpaBuenue Menzeneesa-Knaneiipona u ommorexa O
60 . https://m.edsoo.ru/bal178d
BbIpaXKEHUE /JIs BHYTPEHHEH SHEpruu 0
61 BeipaskeHue a1 BHyTpEeHHEN SHEPTrUuu bu6mmoreka [IOK

OJHOATOMHOI'O HACAJIBHOI'O I'a3a.

https://m.edsoo.ru/ac5cacl5



https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
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KBa3ucraTiuueckue u HECTaTUICCKUE
MPOLIECCHI

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.

Bbu6nuoreka [JOK

62 Brruncnenue paboTsl 1o rpaduky https://m.edsoo.ru/741d573
npoiecca Ha pV-auarpamMme 8
Tennonepenaya kak crnocod U3MEHEHUs bubmmoreka [IOK
63 BHyTpeHHe sneprun T]] cucremsr 6e3 https://m.edsoo.ru/3d73456
COBepILIEeHUs pabOTHI 1
Bubnuoreka [JOK
KonBexk1us, TemIonpoBoHOCTb,
64 https://m.edsoo.ru/157b54c
U3ITy4YeHUE d
KonmnuectBo Tennotsl. TenmnoéMKocTh
Bbu6nuoreka [JOK
Tena. YienbHas U MOJIIpHAs
65 N https://m.edsoo.ru/7ba6735
TEIUIOEMKOCTH BEUIECTBA. Y IeNbHAs 5
TEIUIOTa CrOPaHUs TOTUIUBA -
N bubmunoreka [JOK
Pacuér xonmyecTBa TEIUIOTHI IPU
66 https://m.edsoo.ru/1db5ad4
TeruIonepeaue .
Bu6nuoreka [JOK
[Tonsitre 06 amuabaTHOM TpoIiecce.
67 o https://m.edsoo.ru/d809882
[epBbIil 3aKOH TEPMOIMHAMUKI 4
KonudecTBo TemnoThl 1 paboTa Kak Mepbl bubmmoreka [JOK
68 U3MEHEHUs BHyTpeHHel sHeprun T ] https://m.edsoo.ru/b047alc
CHUCTEMBI d
Bropoii 3aK0H TepMOJMHAMUKH IS
69 PaBHOBECHBIX 1 HEPABHOBECHBIX bu6mmoreka [IOK
nporeccoB. HeoOpatumocTs mpupoaHbIX https://m.edsoo.ru/c6f4f464
IIPOLIECCOB
70 IIpuHIUIIBI AEUCTBUS TEIJIOBBIX MAIIUH. bu6mmoreka [IOK
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KIIJT

https://m.edsoo.ru/2e94551
3

MakcumanbHoe 3HaueHue KIT. [{uki

Bu6nuoreka [JOK

71 https://m.edsoo.ru/fe3857b
Kapno
9
Bubnuoreka [JOK
72 Pemenue 3amau
A https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKThI UCTOJIb30BAHMS bubmuoreka [JOK
73 TEMJIOBBIX JiBUTareneil. Temioroe https://m.edsoo.ru/9867aaa
3arpsi3HEHUE OKPYXKAIOLIEH cpeIbl 7
Bubnuoreka [JOK
74 Pemenue 3anau https://m.edsoo.ru/c8c7043
2
O06o001IeHne 1 cucTeMaTu3anus 3HaHu| 1o bubmmoreka [JOK
75 teMe "Tepmonunamuka. TemoBsle https://m.edsoo0.ru/28d62b3
MAaluHb" f
Bubnuoreka [JOK
KonTtponesHas paboTa 1o teme
76 " " https://m.edsoo.ru/1b6e26¢
Tepmonnnamuka. TennoBble MaIMHbI 5
[TapooGpazoBaHue U KOHACHCALUS. bu6mmoreka [IOK
77 Hcnapenue u kuneHue. Y 1eiapHas TeIoTa https://m.edsoo.ru/68e¢677
napooOpa3oBaHUs 7
HaceimeHnHbie 1 HEHACHIIIICHHBIE TTaPHI.
KauectBeHHasi 3aBUCUMOCTD TUIOTHOCTH U
JABJICHUS! HACBHIIIIEHHOTO Mapa OT Bubnuoreka [JOK
78 TeMIIEpaTypbl, UX HE3aBUCUMOCTD OT https://m.edsoo.ru/f5¢17d0

00BbEMa HACBHIIIEHHOTO TTapa. 3aBUCUMOCTD
TEMIIEPATYpPhl KUIICHUS OT JaBJICHUS B
KUIKOCTU

2
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BrnaxHocTh Bo31yxa. AOCOMIOTHAS U

Bu6nuoreka [JOK

79 https://m.edsoo.ru/30ebbb7
OTHOCHTEIIbHAS BIIAXKHOCTb 9
Bubnuoreka [JOK
80 P
clienie safat https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramimueckue u bu6mmoreka [IOK
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB https://m.edsoo.ru/20a88a0
KPUCTAIIOB 3
[InaBneHue u Kkpuctayusanus. Y JebHas bu6mmoreka [IOK
82
TeruioTa tiasneHus. CyonuManus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpHOTO Tena. Pactskenue bu6mmoreka [IOK
83 u cxarue. Casur. Moayns FOnra. Ilpenen https://m.edsoo.ru/dalaabl
yrpyrux aedopmariuii 0
TennoBoe pacMpeHHe KUIKOCTEN U
84 TBEPABIX TSJI AHIIi)a MOHI/I3§[ TEIUIOBBIX bubmorexa LIOK
pA . P https://m.edsoo.ru/7baSedf2
KoJIeOaHWH 4aCTHIl BEIIECTBA
Bubnuoreka [JOK
ITpeobpazoBanue sHeprun B (pa3oBbIX
85 https://m.eds00.ru/97a0672
nepexo1ax ¢
Bubnuoreka [JOK
86 YpaBHEHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/ab1521f
b
Bubnuoreka [JOK
87 Pemrenue 3anau https://m.edsoo.ru/8ab7f40
d
IIoBEpXHOCTHOE HATSKEHUE.
28 Kanunnspueie siBnenus. JlaBienue noj bu6mmoreka [IOK

VCKPUBJICHHON ITOBEPXHOCTBIO )KUIAKOCTH.
®opmyina Jlamnaca

https://m.edsoo.ru/b42{1{97
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O00011IeHME U CUCTEMATU3ALIMS 3HAHUI 110

Bubnuoreka [JOK

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edso0.ru/0b52575
da30BbIe IEPEXObI" c
KonTtponesHas paboTa 1o teme bu6mmoreka [IOK
90 "ArperaTHble COCTOSIHUSI BEILIECTBA. https://m.edsoo.ru/7dc2a73
®a3oBbIe epexobr" 9
DnexTpusanus Tea U €€ IposBICHUS.
Onextpuueckuil 3apsan. [[Ba Buga bu6mmoreka [IOK
91
ANEKTPUUYECKUX 3apsaoB. [IpoBoagHuKH, https://m.edsoo.ru/1aff445f
TURJIEKTPUKHU U TIOJTYIPOBOJHUKU
DneMEHTApHBIN ANEKTPUUECKHUI 3apsi.
9 3 P 5 EK ecKo g A bu6mmoreka [IOK
aK a A AIEKTPUY I
OH COXpaHCHH P https://m.edsoo.ru/f49afd24
3apsaa
. Bubnuoreka [JOK
B3anmoelicteue 3apsnoB. Toueunsie
93 https://m.edsoo.ru/445b774
3apsapl. 3akoH Kynona p
Bu6nuoreka [JOK
https://m.edsoo.ru/6b87ec5
94 Pemenue 3anau
a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe noie. Ero aelicteue Ha bu6mmoreka [IOK
BJIEKTPUYECKHUE 3B https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUYECKOTO MOJIS.
ITpoOHsblii 3apsay. JInaun HanpsHKEHHOCTH Bubmorexa IIOK
96 P AL P https://m.edsoo.ru/3dac695
aneKTpudeckoro nosist. OqHOpoIHOE 7
AJIEKTPUYECKOE T10JIE Bl
[ToTeHUManbHOCTh 3JIEKTPOCTATUYECKOTO Bubnuoreka [JOK
97 noss. Pa3HOCTE NOTEHIMANIOB U https://m.edsoo0.ru/8002144

HaIpsKEHUE

7
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IloreHnmanpHas dHEprus 3apsaa B

Bubnuoreka [JOK

98 aJIeKTpocTaThyecKoM noje. [lotenunan hitps://m.edsoo.ru/afsfa389
ANEKTPOCTATUYECKOTO MOJIS
CBs13p HAaPSKEHHOCTH MOJIS U Pa3HOCTH bu6mmoreka [IOK

99 IIOTEHLUAIOB Il JIEKTPOCTATUYECKOTO https://m.edsoo.ru/df7a683
OJIst 8
[TpyHIMI CyneprO3ULIMH IEKTPUUECKUX bu6mmoreka [IOK

100 .
MoJIEN https://m.edsoo.ru/Ocfedabe

Bubnuoreka [JOK
101 Pemenue 3amau https://m.edsoo.ru/5a58226
3

[Toste Toueuynoro 3apsnaa. [lose bubmorera [IOK

102 p N https://m.eds00.ru/b297b5c¢c
PaBHOMEPHO 3apsKEHHOM cepsr 3
[Tone paBHOMEPHO 3apsKEHHOTO TIO

103 . P % P bubmuoreka [JOK
OBEMY ma{’ a. Hone paBHf)MepHO https://m.edsoo.ru/f7a665¢ee
3apsHKEHHONM OECKOHEUHOM MI0CKOCTH
[TpoBOTHUKY B NIEKTPOCTATUIECCKOM II0JIE bubmorexa [IOK

104 | P P ' https:/m.edsoo.ru/32405ea
VYcnoBue paBHOBECUS 3aps0B b
JIMDIEKTPUKHU ¥ TIOTYIPOBOJHUKH B bubmorexa [IOK

105 P P https://m.edsoo.ru/060ebab
ANEKTPOCTATUUECKOM I10JI€ 5
Konnencarop. 21eKTpo€MKOCTh Bubnuoreka [JOK

106 KOHJIEHCcaTopa. DJIEKTPOEMKOCTD IIOCKOTO https://m.edsoo.ru/845b4{7
KOHJICHCATOPa 3
[TapannensHo€ coelMHEHHE bubmorexa HOK

107 P https://m.edsoo.ru/d11e8ce

KOHACHCATOPOB

7
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IlocnenoBaTenbHOE COSIUMHEHIE

Bu6nuoreka [JOK

108 https://m.edsoo.ru/1€99292
KOHJICHCAaTOPOB 0
Bubnuoreka [JOK
109 DHeprusi 3aps>KeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/73a34f1
8
Bbu6nuoreka [JOK
110 Pelenme 3a1ad https://m.edsoo.ru/5fb2acb5
A https://m.edsoo.ru/2743404
0
. Bu6nuoreka [JOK
JIBUKeHHE 3apsHKEHHON YaCTHIIBI B
111 https://m.edsoo.ru/8341d6a
OJIHOPOJHOM JJIEKTPHUECKOM T0JIe .
112 Pemenue 3anau
. Bbubnuoreka [JOK
O06o001IeHne 1 cucTeMaTu3anus 3HaHu| 10
113 " " https://m.eds00.1u/5752603
TeMe "DIIEKTPUUECKOE I10JIe ¢
KonTtposnpsHas paboTa 1o teme bubmmoreka [IOK
114
"OnexTpuueckoe mnojue" https://m.edsoo.ru/cefe90e9
Cwuita Toxka. [TocTossHHBIN TOK. Y ClI0BUS bubmuoreka [JOK
115 CYILECTBOBAHUS IIOCTOSHHOIO https://m.edsoo.ru/233311b
ANEKTPHUUYECKOTO TOKA S
Bubnuoreka [JOK
116 Ucrounuku toka. Hanpsbxenue u 9J1C https://m.edsoo.ru/0839al1
S
3axon Oma Juid yyacTKa LEnu. bu6mmoreka [IOK
117
DIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb CONTPOTUBJICHUS bubmmoreka [JOK

OJHOPOJHOTO MPOBOAHUKA OT €0 JJIMHBI U

https://m.edsoo.ru/95fcdf51
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miomaau mornepeIHoro CCYCHUA

VY enpHO€ CONPOTHUBIICHUE BEILIECTBA.

Bubnuoreka [JOK

119 https://m.edsoo.ru/437f830
Pemenune 3amau 0
Bubnuoreka [JOK
[TocnenoBarenbHoOE, MapaiebHOE,
120 https://m.edso0o.ru/236£7¢0
CMEUIaHHOE COEIMHEHNE MTPOBOIHUKOB .
N .. Bbubnuoreka [JOK
Pacuét pa3BeTBIEHHBIX NEKTPHUECKUX
121 . https://m.edsoo.ru/1794cf3
nenei. [Ipasuna Kupxroga ;
Bubnuoreka [JOK
122 Pemenue 3amau https://m.edsoo.ru/3881b46
9
Bu6nuoreka [JOK
PaGora snekrpudeckoro Toka. 3akoH
123 https://m.edsoo.ru/a3605¢5
Jxoyns —Jlenna .
Bubnuoreka [JOK
124 P
CHICHHE sa1at https://m.edso00.ru/6761bf0Of
MOIIHOCTh 3JEKTPUUYECKOTO TOKA. Bubnuoreka [JOK
125 TemnoBasi MOIITHOCTb, BIJICIIIEMas Ha https://m.eds00.ru/99750a6
pesucrope f
Bubnuoreka [JOK
126 Pemenue 3amau
A https://m.edsoo.ru/eb72fc24
Bubnuoreka [JOK
OJIC u BHYyTpEHHEE COIIPOTHUBJICHHUE
127 A yIp P https://m.edsoo.ru/72d453a
HCTOYHHKA TOKA ¢
128 3akoH Oma Jyist TOJIHOM (3aMKHYTOM) bubmmoreka [JOK
ANEKTPUYECKOM LIETH https://m.edsoo.ru/221f401b
129 Pemenue 3amau bubmuoreka [JOK
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https://m.edso00.ru/3580b67
9

Bu6nuoreka [JOK

130 MOoOITHOCTh UICTOYHHKA TOKA https://m.edsoo.ru/a0ae51d
8
Bu6nuoreka [JOK
131 KopoTkoe 3ambikanune https://m.edso0.ru/546563
2
Bubnuoreka [JOK
132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa https://m.edso0.ru/35368{3
e
Bubnuoreka [JOK
1 P
33 CHICHHE 3a/1ad https://m.edsoo.ru/4410cef0
" N bubmuoreka [JOK
Pemenue 3anau no teme "TlocTosTHHBIN
134 . R https://m.edsoo.ru/a7340a2
ANIEKTPUIECKHUI TOK 0
" N bubmuoreka [JOK
Pemenue 3anau no teme "TlocTosTHHBIN
135 . https://m.edsoo.ru/744261b
AIEKTPUIECKHUI TOK o
" N bubmuoreka [JOK
Pemenue 3anau no treme "TlocTosTHHBIN
136 . " https://m.edsoo.ru/eb5d468
ANEKTPUIECKHUI TOK ;
O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110 Bubmiorexa LIOK
137 " . . " https://m.edsoo.ru/bfd7a05
teMe "[IoCTOSIHHBIN SNEKTPHUECKUN TOK 0
Bubnuoreka [JOK
KonTtposnpsHas paboTa 1o teme
138 " . . ; https://m.edsoo.ru/1885ddf
[TOCTOSIHHBIH 2NEKTPUUECKUN TOK |
139 DnexTpuyecKas IpOBOJUMOCTD PA3IUYHBIX bu6mmoreka [IOK

BEILIECTB. DJIEKTPUUECKUI TOK B METaJUIaX.

https://m.edsoo.ru/da79429
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CBepxX1npoBOIUMOCTh

5

DNEKTpUUYECKUH TOK B PaCTBOPAX U

Bbubnuoreka [JOK

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI https://m.edsoo.ru/4b42349
Dapaest 11l AIEKTPOIN3a 1
Bubnuoreka [JOK
141 OnexTpuuyeckuil Tok B rasax. Ilnasma https://m.edso0.ru/92d927
6
DNEKTpUUYECKUH TOK B BaKyyMe. bubmmoreka [IOK
142
Bakyymubie npu6opsl https://m.edsoo.ru/2E+160
Bubnuoreka [JOK
143 DNEeKTPUYECKUN TOK B MOJTYIPOBOJHUKAX https://m.edsoo.ru/ab61c66
0
Bbu6nuoreka [JOK
144 [TosynpoBOAHUKOBBIE TPUOOPEI https://m.edso0.ru/8362220
0
@u3NYECKUH IPAKTUKYM I10 TEME
"M3mMepeHue cuilbl TOKA U HANPSIKEHUS B
€M MOCTOSIHHOTO TOKa IPU IIOMOIIH
I:H&HOFOBBIX 1 U (POBBIX EBMC UTEIBHBIX bubmmorexa OK
145 " H” P P . https://m.edsoo.ru/5643ea5
npu6opoB" uiK "3HAKOMCTBO C UPPOBOIA p
nabopatopueii o ¢pusuke. [Ipumeps B
n3MepeHus: (PU3NUYECKUX BETMUUH MPH
MIOMOIIY KOMIBIOTEPHBIX JaTYMKOB"
@u3NYECKUH IPAKTUKYM I10 TEME
"N3y4ueHre HepaBHOMEPHOTO IBUYKEHUS C bu6mmoreka [IOK
146 .
LIEJIBIO ONIPENEIICHUSI MTHOBEHHOU https://m.edsoo.1u/f6292f5f
ckopocTH"
147 Ou3nYeCcKuil MPAKTUKYM II0 TEME bu6mmoreka [IOK

"N3mepeHue yCKOpeHHUs Ipu

https://m.eds00.ru/6960b6e
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https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

MPSIMOJTMHEITHOM PaBHOYCKOPEHHOM
NBDKEHUU 110 HAKJIOHHOM MIIOCKOCTH' MITH
"UccnenoBanue 3aBUCUMOCTH IYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
nBIOKeHun"

@u3NYECKUH IPAKTUKYM I10 TEME
"M3MepeHne yCKOpeHHs! CBOOOHOTO

Bubnuoreka [JOK

148 " " https://m.edsoo.ru/d1ea240
naaeHus" win "M3ydenue IBHKEHHS Tela, )
OpOIIEHHOTO TOPU30HTAIBHO" a
@u3N4ECKUH IPAKTUKYM I10 TEME
"N3yueHue JBUKEHUS Tela 10
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJTyJIO bu6mmoreka [IOK
149 ckopoctbio" uinu "HccnenoBanue https://m.edsoo.ru/bef5351
3aBHCUMOCTH MEepHoa oOpaleHus 4
KOHHYECKOT0 MasiTHUKA OT €ro
napameTpoB"
@u3N4ECKUH IPAKTUKYM I10 TEME
"N3mepeHune paBHOAECUCTBYIOIIEH CHUIIBI
MIPH IBIDKEHUH OpYyCKa MO HAKIIOHHOM bubmmoreka [JOK
150 miockoctu" umu "IIpoBepka runoTessl o https://m.edso0.ru/0b34db8
HE3aBUCUMOCTH BPEMEHU JBIKCHHS 4
OpycKa 10 HAaKJIOHHOH INIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”
@uU3NYECKUH IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT
Bubnuoreka [JOK
151 YUPYFOUTH, BOSHMKATOIINE B IPy;HHe 1 https://m.edsoo.ru/b55b81a

pe3uHOBOM 00pa3sie, oT ux gegopmanuu’
niu "M3ydyeHne NBUKEHMSI CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes

1



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1

nérkuii 0J10K"

152

@uU3NYECKUH IPAKTUKYM I10 TEME
"N3mepenune ko3 duimenta TpeHus 1o
BEJIMYUHE YIII0BOTO KO3 PHUIIMEeHTa
3aBucuMoctu Frp(N)" nnm "UccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
IUIOCKOCTHU C NTEPEMEHHBIM
koapuuuentom tpenus" win "Uzyuenue
JBYOKEHMSI TPy3a Ha Baly C TpEHUEM"

Bubnuoreka [JOK
https://m.edsoo.ru/b83b160
7

153

@u3N4ECKUH IPAKTUKYM I10 TEME
"HccnenoBaHue yclIoBH paBHOBECHS
TBEPIOIO TENa, UMEIOLIETO OCh BpalieHus"
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOMYMBOCTH TBEPIOTO TEJIA, UMEIOILIETO
iouiaab onopsl”

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4{7

154

@u3N4ECKUH IPAKTUKYM I10 TEME
"N3mepeHue ummynbca Tenia 1o
TOpMO3HOMY ITyTH" win "M3mepenue cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIHOCTH cuibl TAru" win "CpaBHEHHE
MU3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cwibl" nnu "MccnenoBaHue coxpaHeHUs!
UMITyJIbCa IPU YIIPYroM B3auMOAEHCTBUN"
nim "M3Mepenne KUHETUYECKON 3HEPTUn
Teja 1o TOPMO3HOMY ITyTH"

Bubnuoreka [JOK
https://m.edso00.ru/8561b28
€

155

@u3N4ECKUH IPAKTUKYM I10 TEME
"N3y4yeHne U30TepMUUECKOro IIpoLecca
(peKOMEHI0BaHO UCTOJIb30BAHUE

Bubnuoreka [JOK
https://m.edsoo.ru/e0fe7¢07



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

udpoBoii 1aboparopun)" wim "N3zyuenue
M30X0pHOTO Mnpoiecca” unu "M3yuenue
n3obapHoro npouecca" uian "IlpoBepka
ypaBHEHUS COCTOSIHUSA"

156

@u3NYECKUH IPAKTUKYM I10 TEME
"N3mepenue yaenpHoH TemioéMkocTu"
niu "HccnenoBanue npouecca OCThIBaHUS
BemecTBa" unn "HcciegoBanue
aguabatHoTrO mpouecca” unn "N3ydenue
B3aUMOCBSI3U YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMO/JICHCTBUS U TEMIIEPATYpPhbl KUIICHUS
xuakocren"

Bbubnuoreka [JOK
https://m.edsoo.ru/2f2faa61

157

@u3NYECKUH IPAKTUKYM I10 TEME
"N3y4ueHne 3aKOHOMEPHOCTEN HCTIapEHUs
xuakocren" win "M3mepenue yaenbHou
TEIJIOTHI IJIaBieHus Japaa" win "M3yuenue
CBOJCTB HAaCBIIIEHHBIX IapOB" WU
"N3mepenne abCoMOTHON BIaXXHOCTH
BO3JlyXa M OLIEHKa Macchl IapoB B
nomenienun". Mzmepenue kospdunmenta
IIOBEPXHOCTHOTO HATSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/6bla23b
5

158

@u3N4ECKUH IPAKTUKYM I10 TEME
"Habxnronenue npeBpamieHus YSHEPTun
3apsKEHHOTO KOHAEHCATOPA B SHEPTUIO
n3nydeHus ceeroanonaa” wim "Msydenue
IIPOTEKAHUS TOKA B LIENH, COJEpKaLIE
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTU MOTEHIUATIOB (HAMPSKEHUS) IPU
IIOCJIEAOBATEILHOM COEIMHEHUHT

Bubnuoreka [JOK
https://m.edsoo.ru/ec42437
7



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377

KOHJIEHCAaTOpOB"

@uU3NYECKUH IPAKTUKYM I10 TEME
"HccneagoBaHue CMEIAHHOIO COEIUHEHUS
pesuctopoB" nnu "M3MepeHue yaeapHOro

Bbu6nuoreka [JOK

159 ; https://m.edsoo.ru/2b179d9
CONPOTHUBIICHUS MPOBOAHUKOB" WK g
"HccneagoBanne 3aBUCUMOCTH CHJIBI TOKA -
OT HAMPSDKEHUS 1715 JJaMIIbl HaKaIuBaHus"
@u3NYECKUH IPAKTUKYM I10 TEME
"HaOnronenue anexkrponusa’ win
"N3mepeHnue 3apsia 0AHOBAJIEHTHOTO bu6mmoreka [IOK
160 noHa" uiu "HcciaenoBanue 3aBUCHMOCTH https://m.edso0.ru/64b6¢90
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT 1
teMieparypbl” uian "CHsTHE BOJIBT-
aMIIEPHOM XapaKTepUCTUKU Auoa"
PezepHblit ypok. O0o01eHne u bu6mmoreka [IOK
161 cHCTeMaTHU3alus 3HaHUH 110 TeMe https://m.edsoo.ru/ed017d9
"Kunematuka" 3
PezepHblit ypok. O0o01eHne u bu6mmoreka [IOK
162 cHCTeMaTHU3alus 3HaHUH 110 TeMe https://m.edsoo.ru/3149956
"JluHaMuka" b
PeszepBHbIii ypok. O000IIEHNEe 1
163 CHCTEMaTmZEH;I 3HaHHI;l 110 TeMe bubmmorexa LHOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpAOIO TENa
PeszepBHbIii ypok. O000IIEHNE 1
164 CHCTEMaTmZEH;I 3HaHHI;l o Teme "3aKOHBI bubmmorexa HOK
. https://m.edsoo.ru/6¢0df9cc
COXpaHEHUsI B MEXaHUKE
PezepHblit ypok. O0oO1meHue u bu6mmoreka [IOK
165 CHCTEeMAaTH3alMs 3HaHuH 1Mo Teme "OCHOBEI https://m.edsoo.ru/de14897

MOJIEKYJISIPHOKHHETHYECKOU Teopun"

6



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
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https://m.edsoo.ru/ed017d93
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PesepBHeIit ypok. O600IICHHE 1

Bubnuoreka [JOK

166 cucTeMaTu3alys 3HaHuH I10 TeEME 1 https://m.edsoo.ru/Obcc77¢
"TepmoauHamuka. TernaoBbie MallIuHbI" 1
PesepBHslii ypok. O000IIEHIE 1
CI/ICTI;MaTI/I%}l]p WS 3HAHUH I10 TEME Bubmorexa I[OK
167 " R 1 https://m.edsoo.ru/59ca5¢c9
ArperaTHbIe COCTOSTHHSI BEIIIECTBA. )
da30BbIe IEPEX0bl" B
PesepBHslii ypok. O0001IEHIE 1
168 p . Zp sHa 1]1 o Teme 1 Bubnmuoreka [JOK
HAHUU 10 TEM
cHCTCMaTHIam i " https://m.edsoo.ru/f2381c0c
"JNIeKTpUUECKOe MoJie
PezepHblit ypok. O0oO1eHue u bu6mmoreka [IOK
169 cucTeMaTu3alys 3HaHuH I10 TeEME 1 https://m.edsoo.ru/3caebda
"TIOCTOSIHHBIH IEKTPUIECKHI TOK" 1
PezepHblit ypok. O0o01eHne u bu6mmoreka [IOK
170 cucTeMarusainus 3HaHui mo treme "Toku B 1 https://m.edsoo.ru/cc7681d
pa3IMYHBIX cpepax" 4
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoanuectBo yacon Nara JIeKTPOHHbIE
Ne nudposbie
/ Tema ypoka Konrtpoabnbie | IlpakTnueckme | H3Y'CH
n/m Bcero oOpa3oBaTejIbHbIE
padoThI padoThI u pecypesI
B3anmopelicTBre MOCTOSTHHBIX MarHUTOB bubmuoreka [JOK
1 U [IPOBOJHUKOB C TOKOM. MarHutHoe 1 https://m.edsoo.ru/487a859
nose. ['unoreza Ammepa 3
Bexrop maruuTHOM nHAyKUMU. [TpuHnmn Bu6 10K
nonmorTexa
2 CYIIEPIIO3ULIMY MarHUTHBIX IOJICH. 1 hitps://m.edsoo.ru/de Labech
JIMHMK MarHUTHON MHIYKIMU T ]
Bubnuoreka [JOK
MarsuTHo€ 1oJie IPOBOJHUKA C TOKOM.
3 1 https://m.edsoo.ru/d35d526
OmnsIT Opcrena 5
4 Cuna AmMnepa, e€ HalIpaBJIEHUE U 1 bu6mmoreka [IOK
MOAYJb https://m.edsoo.ru/26d9c5ba
Bubnuoreka [JOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
IIpumenenue 3akoHa Amnepa bubmorexa [IOK
6 ' 1 https://m.edsoo.ru/ad7718d
DIEKTPOU3MEPUTENBHBIE PUOOPHI 7
Cuna JlopeHua, e€ HanpaBJIeHHE U
7 MOAYJb. JIBMKEHHE 3apsKEHHON | bu6mmoreka [IOK
YacTULBI B OJHOPOAHOM MarHuTHOM https://m.edsoo.ru/c97afaal
oJie
8 Pewrenue 3agau 1 bubmmorexa [TOK
. https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopenia 1 bubmmoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
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https://m.edsoo.ru/d518be4
b

Bubnuoreka [JOK

10 Pemenue 3amau https://m.eds00.ru/93617bd
9
Ma o€ II0JI€ B BEILIECTBE.
1 o PHITTHOC HOTE B BEIECTD bubmuoreka [JOK
CPPOMATHETHIH, Tapa- https://m.eds00.ru/30ff9608
aMarHeTUKH
. Bubnuoreka [JOK
OcHoBHBIE CBOMCTBA (PeppPOMarHeTUKOB.
12 https://m.eds00.ru/0b58190
[Tpumenenue heppoMarHeTHKOB .
Pewrenne 3agau no reme "MarnutHoe bubmorexa [IOK
13 " ! https://m.edsoo0.ru/5b55¢30
oJie
7
14 Pemenue 3amgau no teme "MarautHoe Bu6nuoreka [JOK
nosye" https://m.edsoo.ru/41c4ac8a
L5 SIBieHHE ANEKTPOMArHUTHON MHIYKIIUH. bu6mmoreka [IOK
IToTok BEKTOpa MarHUTHOM UHIYKLUU https://m.edsoo.ru/b3efalcl
Bbu6nuoreka [JOK
16 OC unnykuuu https://m.edsoo.ru/48150bd
8
17 3aKOH AMEKTPOMATHUTHON UHAYKIIUH bubmmoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anekrpuueckoe noiie. Toku bu6mmoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUNUU B ABMKYITUXCS bubmmoreka [JOK
MPOBOJHUKAX https://m.edsoo.ru/0235cc02
Bu6nuoreka [JOK
20 Pewrenue 3agau

https://m.edsoo.ru/4dfda618
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Bbu6nuoreka [JOK

21 IIpaBuino Jlenna https://m.edsoo.ru/bbc2272
6
HWngykrusHocth. Karymika
2 Y i bubmuoreka [JOK
HHAYKTHBHOCTH B HETH HOCTOAHOTO https://m.edsoo.ru/621eae9d
TOKa
” Asnenue camounaykuuu. I/C Bbu6nuoreka [JOK
CaMOMHIYKIUU https://m.edsoo.ru/7ee60cad
OHeprus MarHUTHOTO TOJISl KaTyLIKU C bu6mmoreka [IOK
24
TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3cOadl 1
Bbu6nuoreka [JOK
2 P
> CHICHHE 3a/1ad https://m.edsoo.ru/88{69d2b
. Bbu6nuoreka [JOK
O0o001IeHNEe B CHCTEMAaTH3aLKs 3HAHUIH
26 " " https://m.edso0.ru/7648402
10 TeMe "DNEeKTpOoANHAMHUKA s
7 KonTtposnpsHas paboTa 1o teme bu6mmoreka [IOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarensuas cucrema. CBOOOIHEIE Bubmiorexa LIOK
28 https://m.edsoo.ru/7c1db38
Kosiebanus. 'apMoHHUecKue KoaeOaHus 5
29 KunemaTtnueckoe v JMHAMUYCCKOC Bu6nuoreka [JOK
OIIMCaHME KOJIeOATEIbHBIX IBUKCHHUI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvcanue. BeiBoa
MHAMUYECKOTO OIMCAHUS
30 8 X KoeGail bubmuoreka [JOK
FApMOTHHCCIIX KOTCOAHIH 13 HX https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOr0 U KHUHEMATUYECKOTO
OIIMCAaHMS
Bbu6nuoreka [JOK
31 Ammuiutyna u (aza konebaHui 1o 1

https://m.edsoo.ru/7a0c439a
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[Tepuon u yactora kosebanwmii. [Tepros
MaJIbIX CBOOOIHBIX KOJIeOaHUil

Bbu6nuoreka [JOK

32 MaTeMaTU4ecKoro mastHuka. [lepuon https://m.edsoo.ru/e039931
cBOOOTHBIX KOJIeOaHMI IPY>KUHHOTO 9
MAasiTHUKA
Bubnuoreka [JOK
3aryxaromue KojaebaHus. BeiHyX1eHHBIC
33 https://m.edsoo0.ru/72¢93d0
Kkosiebauns. Pesonanc 9
Bubnmuoreka [JOK
34 ABTOKOIEOAHNS https://m.edsoo.ru/6add264
4
Bbu6nuoreka [JOK
35 Permene 3aa4 https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c¢
5
Vpok-koH(pepeumnus "MexaHnueckue
36 K: 66aHI/I$(Ib BpM 3HI>IKaHLHI>IX bubmorexa LIOK
Bt
3] https://m.edsoo.ru/8ef58 7be
MHCTpYMEHTaxX
37 O06o001IeHre U cCUCTEeMaTH3aIus 3HAHUHA bubmuoreka [JOK
o teme "MexaHnueckue kojieoanus" https://m.edsoo.ru/eb84182f
18 DNEKTPOMAarHUTHEIE KOJICOaHMUS. bubmmoreka [JOK
KonebarenbHbI KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBsi3b aMILIUTY b
39 3a ' z KOHJIEHCATOPa C aMILIUT oyl”f bubmorexa LIOK
1
P A p YA https://m.eds00.ru/093{9afl
CHWJIBI TOKA B KOJIeOaTEIbHOM KOHTYpE
Bubnuoreka [JOK
3aKOH COXpaHEHMsI SHEPTUU B
40 https://m.edsoo.ru/d1e2d54
U7eabHOM KOJIe0aTeThbHOM KOHTYpE 3
41 3aTyxarolne MEKTPOMarHuTHbIE bu6mmoreka [IOK



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543

KoJeOaHus. BeiHyX/1eHHBIC
AIIEKTPOMATrHUTHBIE KOJICOAHUS

https://m.edsoo0.ru/5e66861
9

IlepemeHnHsIl TOK. Pe3ucrop u

Bu6nuoreka [JOK

42 https://m.edso0.ru/8483615
KOHJIEHCATOP B IIEMHU IEPEMEHHOTO TOKA )
43 Karyiika HHIyKTUBHOCTH B LIENIU bu6mumoreka [IOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa Jyist SJIEKTPUYECKON LeNn bubmmoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6d
Mo1HOCTh HEPEMEHHOI0 TOKA.
45 AMEIHT Hoepn elicTByIOIIEeC 3HAUCHUE bubmorexa LIOK
YA a Yot https://m.edsoo.ru/lcac6cdc
CWJIBI TOKA U HAIPSKEHUS
46 Pe3onanc B 3JIEKTpUUYECKOH LIETH buGnnorexa LIOK
p 1 https://m.edso00.ru/087506df
Bubnuoreka [JOK
47 Pemtenue 3ama
HHerH e https://m.edsoo.ru/al6836a4
WneanbHblif TpaHCchOpPMATOD.
48 HHomBo CTBE He(be paqa HpHOT eOienue bubmorexa LIOK
P ! . ped P https://m.edsoo.ru/f97418ae
ANIEKTPUUECKOU SHEPTUU
DKOJIOTUYECKHE PUCKHU IIPU
49 IIPOU3BOJICTBE AIIEKTPOIHEPTUH. bu6mmoreka [IOK
Kynbrypa ncnonb3oBanust https://m.edsoo.ru/a6f74d93
AJNIEKTPOIHEPIUHU B IOBCEHEBHOM XKU3HU
Bu6nuoreka [JOK
50 Pemenue 3amau
a https://m.edsoo.ru/ee6677ed
Bbu6nuoreka [JOK
51 Pemenue 3amau
a https://m.edsoo.ru/7cab59£8
b K
52 O00011IeHIE U CUCTEMATH3ALMS 3HAHUN nbmoreka L0

https://m.edsoo0.ru/401024a
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https://m.edsoo.ru/cfa307af
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10 TeMe "DJNEKTPOMarHuTHbIE

[Ne]

Kkose0anus"
MexaHn4yecKue BOJIHbI. XapaKTEPUCTUKU bu6mmoreka [IOK
53
MeXaHU4YEeCKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoMCcTBa MEXaHUYECKUX BOJIH Bubmorexa IIOK
https://m.edsoo.ru/d9ae1000
Bu6nuoreka [JOK
55 3ByK. XapaKTepPUCTUKHU 3BYKa
BYK PAKTCPHCTHICH SBYK https://m.edsoo0.ru/138b6109
56 Wudpassyk u ynerpasByk. LllymoBoe bu6mmoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edsoo.ru/7380038f
Bu6nuoreka [JOK
57 Pemienue 3aga
HerH e https://m.edsoo.ru/cfd918bf
Bbu6nuoreka [JOK
DneKTpoMarHuTHbIE BOJIHBL. M3nyueHue
58 https://m.edsoo.ru/714e5db
AJNIEKTPOMAarHUTHBIX BOJIH ’
Bubnuoreka [JOK
DHeprusi MEKTPOMArHUTHBIX BOJIH.
59 o https://m.edso00.ru/d01b818
CBoiicTBa AJIEKTPOMArHUTHBIX BOJH .
IIxana 3MeKTPOMArHUTHBIX BOJIH.
60 I1 I/IMeHeHHepaJIeKT OMAarHUTHBIX BOJIH B buGnnorexa LIOK
p p https://m.edso00.ru/49belf9e
TEXHUKE U OBITY
ITpuHIUOELL paIUOCBI3U U TEIEBUACHUS.
61 Pf HOLJIIOKa szmﬂ DJEKT OMaFHI/ITHI(ie bubmorexa LIOK
A L p . https://m.eds00.ru/9196118
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl
& KonTtposnpsHas paboTa 1o teme bu6mmoreka [IOK
"Konebanus u BOJIHBL" https://m.edsoo.ru/4£7985a0
63 CgerT. 3aKOH NPSAMOIUHENHOTO bubmmoreka [JOK

pacrpoCcTpaHEeHHsI CBETa

https://m.edso00.ru/f9566406
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Pemenne 3ala4 Ha ITPUMCHCHUC 3aKOHA

64 OPSIMOJIMHEHOI0 pacIpoCTpaHECHUS bubmorexa LIOK
p pacnpoctp https://m.edsoo.ru/ea32d455
CBETa
Bu6nuoreka [JOK
Otpaxenue cseta. [1nockoe 3epkaino.
65 https://m.edsoo.ru/a005d2b
Cdepuueckoe 3epkaino b
[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCUTEIBHBIN MOKa3aTellb
66 npeoMiienud. IlonHoe BHyTpeHHEe bubmorexa LIOK
P ' . yip https://m.edsoo.ru/bc2e55¢cd
oTpaxkenue. [IpeaenbHbIi yroy nojaHoro
BHYTPEHHETO OTPaKCHUSI
Bbu6nuoreka [JOK
Pemrenne 3aa4 Ha MpUMEHEHUE 3aKOHOB
67 https://m.edso0.ru/49d830a
OTPAXKEHHUS U MPEIOMIICHHUS CBETa 9
68 Xop nyueil B npusme. [{ucnepcus ceera. bu6mmoreka [IOK
CoxHBIN cocTaB Oenoro ceera. Lser https://m.edsoo.ru/d8elc3be
Bu6nuoreka [JOK
JInn3el. @OKyCHOE pacCTOSTHUE U
69 https://m.edsoo.ru/6044135
ONTHYECKas CHJIa JIMH3GI 9
. Bubnuoreka [JOK
[Toctpoenue n300pa>keHuii B TMH3AX U
70 https://m.edsoo.ru/bb53bld
HUX CUCTEMAaX. YBEIUUYEHHE JINH3EI s
Pemrenue 3ama4d Ha MOCTPOCHUE
71 N300paxKEeHUM, I10J1 aelxl/)lmx C IIOMOIILIO bubmorexa LIOK
p ’ yi B https://m.edsoo.ru/5a868109
JINH3
72 I'ma3 xak onTuueckas cucTeMa bubmorexa LIOK
https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. [Ipenenst bu6mmoreka [IOK

IIPUMEHUMOCTU T'€OMETPUUYECKON ONITUKH

https://m.edsoo.ru/cd174a10
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Bbu6nuoreka [JOK

74 CKopocCTb cBETa U METOABI €€ U3MEPEHHUS hitps://m. edsoo.ru/f32aab06
Bu6nuoreka [JOK
75
Jlucriepens coera https://m.edsoo.ru/lel 6ccoe
Bbu6nuoreka [JOK
4
76 HTEpdCPeHIIA CBETA https://m.edsoo.ru/5fc0c638
Bbu6nuoreka [JOK
KorepenTtHsie ucTOUHUKH. Y CIOBUS
77 https://m.edsoo.ru/c6416d4
HAOIIOICHUS] MAKCUMYMOB U MUHUMYMOB g
Bbu6nuoreka [JOK
78 Pewrenue 3agau https://m.edsoo.ru/3061de2
b
Bu6nuoreka [JOK
I1
79 PHMCHEHHE HHTCp{epeHIHn https://m.edsoo.ru/668edbc8
Bubnuoreka [JOK
80 Judpakmaus cBeTa https://m.edsoo.ru/12ed04b
S
81 Judpaxronnas pemeérka. Y cioBue bu6mmoreka [IOK
HaOJI0IEHUS TJIaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
Bbu6nuoreka [JOK
2 P
8 CHICHHE 3aAak https://m.edsoo.ru/d58c411a
23 ITonepeyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonmapusanus ceera https://m.edsoo.ru/e9890fe9
Bu6nuoreka [JOK
4 P
8 CHICHHC 3aAak https://m.edsoo.ru/c56c8158
Bbu6nuoreka [JOK
85 CBeTOBBIC SIBJICHUS B IPUPOJIE https://m.eds00.ru/0b36363
d
86 O06o001IeHre U cCUCTEMaTHU3aIus 3HaAHUHA bubmuoreka [JOK
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o teme "Ontuka"

https://m.edsoo.ru/8a14748
b

Bubnuoreka [JOK

87 KonTtponsHast padota no teme «OnTHKa» https://m.edsoo.ru/82315dd
4
I'paHUIBI IPUMEHUMOCTH KJIACCHUECKOM
88 MI;XEIHI]/-IIKI/I I;aKOHH SJIEKTPOAUHAMUKHU U bubmiorexa LIOK
’ POt https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIBHOCTH
IlocTynatel ciennanbHOU TEOPUN bu6mmoreka [IOK
89
OTHOCHUTEJILHOCTU https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeobpazoBanus Jlopenna. Ycnosue bu6mmoreka [IOK
90 PUYUHHOCTH. OTHOCUTENBHOCTD https://m.edsoo.ru/d83742b
OJJHOBPEMEHHOCTH. 3aMe/IIeHHe b
BPEMEHU U COKpAILCHUE JITUHBI
91 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOMN bubmmoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs3b Macchl C DHEPTUEH U UMITYILCOM
92 EIATUBUCTCKOU q;i:TH bI. DHE yFI/ISI bubmorexa LIOK
p HpL- p https://m.edsoo.ru/b6258ffa
IIOKOS
93 PaBHOBECHOE TEINIOBOE U3IIYUEHUE bubmorexa LIOK
i https://m.edsoo.ru/f54035a5
Bu6nuoreka [JOK
94 3akoH cMmemenus Buna
1 https://m.edsoo.ru/1c5ff752
95 l'umotesa M. [limanka o xBaHTax. Bu6nuoreka [JOK
DoTOHEBI https://m.edsoo.ru/a5ffa218
Bbu6nuoreka [JOK
96 DHeprusa U uMnyinsLe GoToHa
p Y b https://m.edsoo.ru/7fb307ec
97 ®ororddext. OmbiTer A. I'. CToneTona. bubmmoreka [JOK
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https://m.edsoo.ru/1c5ff752
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3akoHsl hoTorPdexTa

https://m.edso0o0.ru/8c68e5b9

VYpaBHeHue DUHIITEITHA )15

Bu6nuoreka [JOK

98 (borospdexra. "Kpacuas rparmuua https://m.edsoo.ru/01ef4556
¢dorordpdexra
Bbu6nuoreka [JOK
99 .0 I1. H. JIe6
Jlapaenne caera. Ombis! cbeiena https://m.eds00.ru/64b4f966
Bu6nuoreka [JOK
100 B 7
OITHOBRIC CBOHCTRA HaCTHIL https://m.edsoo.ru/f59cfcec
Boansl ae bpoins. JnuHa BOJIHEL A€
101 b Oﬁﬂﬂi[{ aI:)sMe bl §6HaCTI/I " bubmorexa HOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKaM3alK JABMKYIIEHCS YaCTHUIIbI
102 KopryckynsapHo-BOJIHOBON AyalIu3M bubmorexa [IOK
PIYCKYJIAp y https://m.edsoo.ru/8ccab62a
Bu6nuoreka [JOK
103
Jlagypaxtys aeKTPOHOR Ha KpHCTaIIaX https://m.edsoo.ru/30dbal 8¢
Crnenuduka n3MepeHnii B MUKPOMHUDPE.
104 CooITng)meHHﬂ HCEH e eHéHH(f)CTeﬁp bubmorexa HOK
N pest https://m.edsoo.ru/65783dec
I'eiizenOepra
Bbu6nuoreka [JOK
105 Pemenue rpaduyeckux 3amau https://m.edsoo.ru/e70195b
d
N bubmuoreka [JOK
106 Pemtenune pacué 3a7a
HHICHHAC PACHCTHRIX 3a/aq https://m.edsoo.ru/ee9b3182
KonTponbHas padora 1o TeMam:
107 ”OCHEBH CTOI')' "KopmyckyiasapHo bubmorexa HOK
N S PHyCKyTAp https://m.edsoo.ru/c3de891a
BOJIHOBOM J1yasiu3m
OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS bubmmoreka [JOK
108 atoma. [Tnanerapnast Moaens aToMa https://m.edso0.ru/312b750

Pesepdopna

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

Bbu6nuoreka [JOK

109 IToctynatel bopa
Y p https://m.edsoo.ru/404dfa%a

110 Bunel ciektpoB. CnekTp ypoBHEH bubmumoreka [JOK
SHEPIrUM aToMa BOJOPOIa https://m.edsoo.ru/cf74bl 1a

11 CrioHTaHHOE M BBIHYXJCHHOE U3ITy4EHHE bu6mmoreka [IOK
CBeTa https://m.edsoo.ru/f945d85¢

bu6mmoreka [IOK

112 Jlazep H

https://m.edsoo.ru/2288a0c4
Hyknonnas monens siapa ['eitzenOepra-
113 HyKH 3 P P bu6mmoreka [IOK
BAHEHKO. 3apsij U MacCOBOE YHCIIO
P https://m.edsoo.ru/34adaSde
sapa. M3oTonsl. PagnoakTMBHOCTH
3aKoH paJMoOaKTUBHOIO pacnaja.

114 CBolicTBa HOHU3UPYIOILETO U3IIy4EHUS. bu6mmoreka [IOK
BinsiHue painoaKTUBHOCTH HA KUBbIE https://m.edsoo.ru/aab98bef
opranusmsl. Jlosumerpus
OHeprus cBA3U HyKJIOHOB B SIpE.

Snepusie cuibl. Jledekt macchl spa.
SnepHble peaknuu. AnepHble PEaKkTOPHL.
115 I % P P P P bu6mmoreka [IOK
00JIEMBI YIIPABIISIEMOTO
P yip https://m.edsoo.ru/ff1758d0
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS
SAIEPHOM SHEPrEeTUKH
MeTo1pl perucTpauy U UCCIEJOBaHU
AJIEMEHTAPHBIX YACTHII.
@DyHIaMEHTaIbHbIE B3aUMOJIEHCTBUS. bu6mmoreka [IOK

116
bapuoHbI, ME30HBI U JICIITOHBI. https://m.edsoo.ru/1ac08a5b
IIpencraBnenne o CTaHAapTHONH MOJETH.

KBapk-rirooHHass MOAEIb aIpOHOB
117 ®dusuka 3a npeaenamu CtannapTHON bu6mmoreka [IOK
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Mozenu. TéMHas Matepus U TEMHAs
sHeprus. EnuHcTBO usuueckoit
KapTUHBI MUpa

https://m.edsoo.ru/c026fd37

Oranel pa3BUTHSA aCTPOHOMMHU. 3HAUEHUE

Bbu6nuoreka [JOK

118
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PUBUKH IS
00BSICHEHUS IPUPOI6I KOCMHYECKUX Bu6maorexa LOK

119 pHp https://m.eds00.ru/39¢4402
00BEKTOB. MeTOAbI aCTPOHOMUYECKUX g
HUCCIIeI0BaHUMI -
CoBpeMeHHEBIE ONITUYECKUE TEIECKOIIBI,

120 P b bubmuoreka [JOK

aJIMOTEJIECKOIIBI, BHEaTMOChepHast

pan p https://m.edsoo.ru/4877aale
aCTPOHOMHUS
Bun 38é3nnoro Heba. Co3Be3gus, SpKue

121 N P bubmuoreka [JOK
3BE3/bI, INIAHETHI, UX BUIMMOE

a A https://m.edsoo.ru/aac588eb

NIBIDKEHUE
Conneunas cucrema. CoJHIIE. Bbu6nuoreka [JOK

122 CoJiHeuHast aKTUBHOCTE. VICTOUYHUK https://m.edso0.ru/22748eb
sneprun CouHIa U 3BE31 4
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. bubmmoreka [JOK

123 Jlnarpamma "crieKTpajIbHBIN Ki1ace — https://m.edsoo.ru/4216994
CBETUMOCTB" 4

124 3Be3 aBHOM IIOCJICIOBATEILHOC bubmorexa LIOK

BE3/IbI TJIABHOM ITOCIEI0BATEILHOCTH
a a https://m.edsoo.ru/b3cb766¢

Buyrpennee ctpoeHue 3BE3I.
CO]}BIT EMGHHHG E €JICTaBIIEHUS O Bu6maorexa LOK

125 p p https://m.edsoo.ru/d09da49
MPOUCXOKACHUH U 3BoJItoIMK CoJIHIIA U 4
3BE3. DTansl )KU3HU 3BE3] a

126 Muneunsiii [1yre — Hama ['anakTuka. bu6mmoreka [IOK
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Tunel ranaktuk. Y€pHbIe ObIpEI B SApax

https://m.edsoo.ru/7cd10a0a

rajakTHK
Bcenennas. Paciuupenne BeeneHHoi.
127 3akon Xa06na. Teopus bosbmioro Bubmiorexa LIOK
https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenMkTOBOC M3ITydeHUE
128 MacmraGHast cTpykTypa Beenennoi. bu6mmoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
n bubmuoreka [JOK
129 Hepeménnsie mpobaemMbl acCTPOHOMUU hitps://m.cdsoo.rw/d37d9ffe
@uU3NYECKUH IPAKTUKYM I10 TEME
"HccneagoBadie MarHiuTHOT'O IIOJIS
MOCTOSTHHBIX MarHUTOB'" WK
130 "HccnenoBanue CBOMCTB bubmmorexa LIOK
https://m.edsoo.ru/67361aef
¢deppomarnerukos" mwin "HccnenoBanue
NEVCTBYS OCTOSIHHOIO MarHuTa Ha
pamKy ¢ TokoM"
@u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa niu
131 "N3ydyenue 3aBuCUMOCTU cuibl AMriepa bu6mmoreka [IOK
oT cuibl Toka" unu "OnpeneneHue https://m.edsoo.ru/fcae91e9
MarHUTHOM MHIYKIIMM Ha OCHOBE
nu3MepeHus cuiibl AMmepa"
@u3N4ECKUH IPAKTUKYM I10 TEME
"HccnenoBanue SBICHUS
132 JIEKTPOMArHUTHOM MHIAYKIMK" WIN https://m.edsoo.ru/c36658da
"OnpeneneHne HHAYKIUY BUXPEBOTO
MarHuTHOTo noJjs"
133 @u3nyeCcKuil NPaKTUKYM II0 TEME bu6mmoreka [IOK

"HccnenoBanue SBICHUS

https://m.edsoo0.ru/b8fb6391
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camonHykinu" win "COopka Moaenn
JIEKTPOMAarHUTHOTO reHeparopa”

@u3NYECKUH IPAKTUKYM I10 TEME
"N3mepenue nepruoaa CBOOOTHBIX

Bbu6nuoreka [JOK

134 . https://m.edsoo.ru/5d159d3
KoJIeOaHUN HUTSHOTO U IPY>KUHHOTO 5
MasiTHUKOB" Bl
Ou3nYeCKUil MPAKTUKYM II0 TEME bu6mmoreka [IOK
135 "IIpeobpa3oBaHue SHEPTUH B https://m.edsoo.ru/a28026b
IPYKUHHOM MasiTHUKE" d
@u3N4ECKUH IPAKTUKYM I10 TEME
"HccnenoBanue NepeMeHHOro TOKa
N bubmuoreka [JOK
136 yepe3 MoceI0BaTeIbHO COC,ZLI/IHGHH”I:IC hitps://m.eds0o.ru/89de2d9
KOHJICHCATOP, KaTYIIKYy M pe3UcTop" Hiu 0
"UccnenoBanue pabOThl HCTOYHUKOB a
CBETa B LIENH IEPEMEHHOIO TOKA"
@u3nYeCcKuil NPAKTUKYM II0 TEME bu6mmoreka [IOK
137 "N3yueHue nmapaMeTpoB 3BYKOBOM https://m.eds00.ru/b100661
BOJIHBI" a
@u3NYECKUH IPAKTUKYM I10 TEME
"N3mepenue nokaszaTess MpeJoMIICHUS
138 CTGKJIaI?' nnu "Tlonyuenune 5306pa>1<eHH;1 bubamorexa [OK
https://m.edsoo.ru/42569¢eal
B CHCTEME M3 IUIOCKOTO 3epKajia 1
JTUH3BI"
@u3N4ECKUH IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCcTOSIHUS OT BelecTBa (Ha bu6mmoreka [IOK

IIpUMeEpE KUJKUX JINH3)" WIn
"N3mepenne GOKyCHOTO pacCTOSHHS
pacceuBaroIMX JIUH3"

https://m.eds00.ru/b879{b3f
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@u3NYECKUH IPAKTUKYM I10 TEME

bubmmoreka [JOK
140 "Habmonenme mupaxim, https://m.edsogru/ 8b7ac737
uHTEp(EepEeHITNN U MOJSIpU3alny cBeTa"
@u3NYECKUH IPAKTUKYM I10 TEME
"Onpenenenrie UMNYyAbCa U SHEPTUH bubmmoreka [JOK
141 PENATUBUCTCKUX YacTuUll (110 https://m.edso0.ru/63756c4
doTorpadusimM TpPEeKOB 3aPSKEHHBIX 7
YacTHUI] B MArHUTHOM T0Jie)"
@u3NYEeCKUH IPAKTUKYM I10 TEME
"N3mepenue nocrosuHoi [1nanka na
142 OCHOB: uccienoBanus porodddexra" bubmorexa LIOK
| https://m.edsoo.ru/eb916£82
nunu "VccnenoBanue 3aBUCUMOCTHU CHITBI
TOKa 4epe3 CBETOUO0 ] OT HanmpspKeHUs "
@u3N4ECKUH IPAKTUKYM I10 TEME
143 "UccnenoBanue criekTpa pa3peKeHHOro bubmmoreka [JOK
aTOMapHOI'0 BOIOPOJA U U3MEPEHUE https://m.edsoo.ru/ec651eb8
noctosiHHO#M Punbepra"
@u3NYECKUH IPAKTUKYM I10 TEME
"HccnenoBanue paglioakTUBHOTO (hoHA C
144 I/ICHOJII:?,OBaHI/Iel\f no3uMerpa" Hnn(b Bubmorexa LIOK
| https://m.edsoo.ru/c3dabebe
W3yuenue noriomeHus 6eTa-4acTuil
antoMuHueM"
@u3NYECKUH IPAKTUKYM I10 TEME
"Habnronenus 38€31HOr0 Heba
HEBOOPYKEHHBIM IJ1a30M C bu6mmoreka [IOK
145 HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX https://m.edso0.ru/1072021

MIPIIIOKECHUHN TSI OTIPEICIICHUS
[OJIOKEHUS HEOECHBIX 0OBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS

[



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e

CeBepHoro nomiymapus 1 sipkue 3B€3/b1"
win "Habmonenus B Teneckorn JIyHEI,
IJIAHET, TYMAHHOCTEU U 3BE3HBIX
CKOIUICHHI"

O06o00uieHre U cucTeMaTu3aus 3HaHUH.
Pounb ¢pu3nky 1 aCTpOHOMUH B

Bubnuoreka [JOK

146 3KOHOMMYECKOM, TEXHOJIOTHYECKOM,
N . https://m.edsoo.ru/ad6ddeed
COIMANILHOM U ATHYECKOH cdepax
JESATEILHOCTH YeIIOBEKa
O06o001IeHre U cUuCcTeMaTH3aIusl 3HAHHH.
Bbu6nuoreka [JOK
147 Pounb 1 MecTo (pM3MKK U aCTPOHOMUH B
. . https://m.edsoo.ru/18f1917¢
COBPEMEHHOU Hay4YHOU KapTHHE MUpa
O06o001IeHre U cUuCcTeMaTH3aIusl 3HAHHH.
Pounpb ¢pusnueckoii Teopun B
(dhopMHUPOBAHHUH MTPEICTABICHHI O
. bubmuoreka [JOK
148 ¢bu3nvecKkoit KapTUHE MUPA, MECTO
N https://m.edsoo.ru/e7d400f4
¢u3nveckoil KapTUHBI MUpa B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOIC
149 O06o001IeHre U cCUCTEMaTHU3aIus 3HaAHUHA bubmuoreka [JOK
o Teme "KunemaTtuka" https://m.edsoo.ru/b032fcdb
O06o001IeHre U cCUCTEMaTHU3aIus 3HaAHUHA Bu6maorexa LOK
150 " " https://m.edsoo.ru/4e31b50
o teme "KunemaTtuka ;
151 O06o001IeHre U cCUuCTeMaTHU3aIus 3HaHUIA bubmuoreka [JOK
o teme "/ImHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHre U cCUCTEMaTHU3aIus 3HaAHUHA bubmuoreka [JOK
o teme "CraTuka TBepa0ro Tena” https://m.edsoo.ru/3cca482¢
153 O06o001IeHre U cUuCTeMaTHU3aIus 3HaAHUIA bubmuoreka [JOK



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

110 TeMe "3aKOHBI COXpaHEHHUSI B
MexaHuke"

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

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN

154 1o Teme "OCHOBBI MOJIEKYIISIPHO bubmorexa LIOK
. " y P https://m.edsoo.ru/ed440ca8
KHMHETUYECKOU Teopuu
O0o001enre U cucTeMaTU3alns 3HAHUHI
155 o teme "Tepmoaunamuka. TenaoBbie bubmorexa LIOK
\ P ' https://m.edsoo.ru/c63f7¢10
MAIITHHBI
O0o001enre U cucTeMaTU3alns 3HAHUH Bubnuorexa [IOK
156 110 TeMe "ArperaTHble COCTOSHUS https://m.edsoo.ru/1d36b5b
BerectBa. Ma3oBbie mepexo/apr" 1
157 O06o001IeHre U cUuCTeMaTHU3aIus 3HaHUHA bubmuorexa [JOK
1o TeMe "JnekTpudeckoe nose" https://m.edsoo.ru/3bf0def9
O0o001enre U cucTeMaTU3alns 3HAHUHI
" . . bubmuoreka [JOK
158 1o TeMe "IIoCTOsIHHBIN 2IEKTPUUECKU
| https://m.edsoo.ru/71453ee6
TOK
. Bbu6nuoreka [JOK
O0o001enre U cucTeMaTU3alns 3HAHUHI
159 " " https://m.edsoo.ru/3d40077
o Teme "TokM B pa3mMuHBIX cpeaax .
160 O06o00mIeHre U cUuCTeMaTH3aIus 3HAHUIA bubmuoreka [JOK
o teme "MarauTtHoe 1oJie" https://m.edsoo.ru/3b4c06ae
PezepHblit ypok. O0o0IeHue u bu6mmoreka [IOK
161 CHCTEMAaTH3aIMs 3HaHUM 110 TeME https://m.edsoo.ru/053e224
"JJIeKTpOMarHuTHas UHYKIus" 8
PesepBublii ypok. O000I1IEHNE U
162 CI/ICTIG)MaTI/I%}l]II_:I/ISI 3HAHUU TI0 TEME bubmorexa LIOK
" " https://m.edsoo.ru/d6310bfd
Mexannueckue KoaeOaHus
163 PesepBHrIit ypok. O600IICHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
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https://m.edsoo.ru/d6310bfd

CUCTEMAaTH3alysl 3HaHUH 110 TeMe
"DneKTpoMarHuTHeIe Kosebanus"

https://m.edsoo0.ru/5e¢2bb8&3
d

PesepBHeIit ypok. O600IICHHE U

L64 CHCTEMAaTH3alMs 3HAHUH 110 TEME 1 Bbu6nuoreka [JOK
"MexaHn4YeCcKue U JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PezepHsblit ypok. O0o01eHue u bu6mmoreka [IOK
165 cHCTeMaTHU3alus 3HaHUM 110 TeMe 1 https://m.edsoo.ru/52ad160
"Onrtuka" 3
PesepBublii ypok. O0001IEHNE U
P P 1]1 bubmuoreka [JOK
166 cHCTeMaTHU3alus 3HaHUHN 110 TeMe 1
https://m.edsoo.ru/5beclc65
"OcHoBrel CTO"
PesepBublii ypok. O000I1IEHNE U
167 CI/ICTEMaTmZp us 3HaHHI;l 110 TeMe 1 bubmorexa LIOK
" B . " https://m.edsoo.1u/f7¢59d38
KopmyckynsipHO-BOJTHOBOM 1yasiu3m
PesepBublii ypok. O000I1IEHNE U
168 CI/ICTEMaTmZp us 3HaHHI;l 110 TeMe 1 bubmorexa LIOK
" H " https://m.edsoo.ru/1511654
dusuka atoMa
PesepBHeIit ypok. O600IICHHE U
169 CHCTEMAaTH3alUs 3HAHUH 110 TEME 1 Bbu6nuoreka [JOK
"®u3nuKa aTOMHOIO 41ipa U https://m.edso0.ru/905¢5ce0
3JIeMEHTapHbIX YacTull"
PesepBublii ypok. O000I1IEHNE U
170 CI/ICTEMaTmZp us 3HaHHI;l 110 TeMe 1 bubmorexa LIOK
" B " https://m.edsoo.ru/2bftb94c
DeMeHTHI acTpOPU3UKI
OBIIEE KOJIMYECTBO HACOB I1O 170 16

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOMN ITPOI'PAMMBbI10 KJIACC

Koxa
NnpoBepsieMor
0 pe3yJabTara

10.1

HpOBepﬂeMbIe NpPpEeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmmasl CpeaHET O 06mer0 06pa30BaHI/Iﬂ

JIeMOHCTpHpOBaTh Ha MpPUMEPAX poJib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B PAKTUYECKOU NESITENBHOCTH JIOJICH

10.2

Y4UTHIBaTh TPAHHIBI MPUMEHEHHS W3YYEHHBIX (U3UYECKHX MOICICH:
MaTepuanbHas TOYKa, HHEPIUAIbHAS CUCTEMa OTCUETa, aOCOIOTHO TBEPIOE
TEJIO, UJICAJIbHBINA Ia3; MOJEIU CTPOEHHUS T'a30B, KUJIKOCTEN U TBEPABIX TE,
TOYEUHBINA AMEKTPUICCKHUI 3apsii — P pelieHHH (HU3HUECKUX 33124

10.3

Pacnio3naBate gu3nueckue siBIeHUS (MPOLECCH) U OOBIACHATh UX HA OCHOBE
3aKOHOB  MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOCHHUSA
BELIECTBA U JJIEKTPOAUHAMMKHU: PABHOMEPHOE M PABHOYCKOPEHHOE
NpSAMOJIMHEIHOE JIBIKEHHE, CBOOOJHOE TMaJgeHHE Tell, JBWXKEHHE IO
OKPY)KHOCTH, WHEpLHUs, B3auMoJeicTBue Tei; aud¢y3us, OpoyHOBCKOE
JBIKEHUE, CTPOCHHE XHUAKOCTeH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell
IIpM HarpeBaHuu (OXJAKICHHM), TEIJIOBOE pAaBHOBECHE, MCIApEHUE,
KOHJICHCAllMs, IUIaBJIEHUE, KPUCTAJIM3ALMs, KUIIEHNUE, BIaXHOCTh BO3/YyXa,
MOBBILLIEHUE JIaBJIECHUS ra3a MIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXAY MapaMeTpaMu COCTOSIHUS Ta3a B M30IpoLEccax; 3JEKTpU3aLus Tell,
B3aMMOJICMCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXaHUYECKOE JBI)KEHHE, MCIONB3Ys (PU3NUYECKHUE BEITMYMHBI:
KOOpAMHATA, IyTh, IIEpEMELIEHUE, CKOPOCThb, YCKOPEHHE, Macca Tella, CUIa,
UMITYJIbC ~ Tejla, KUHETUYEeCKas DJHEprus, IOTCHUHANbHAs JHEprusd,
MeXaHHuecKas paboTa, MEXaHHYECKasi MOLTHOCTh; MPU ONMCAHUU MTPABHILHO
TPAaKTOBATh (PU3UUECKUI CMBICI MCIIOJIB3YEMbIX BEJIHYUH, NX 0003HAYCHHS U
eIMHUIBI, HaXOIUTh (OPMYINbI, CBS3bIBAIOIIUE JAHHYIO (DU3HUYECKYIO
BEJIMYUHY C IPYTUMHU BEIIMYUHAMU

10.5

OnuceiBaTh HM3y4YEHHBIC TEIUIOBBIE CBOMCTBA TeNl W TEIUIOBBIC SIBJICHUS,
UCTIOJNB3ys (PU3NYECKUE BEIMYHMHBI: JaBJICHHUE Ta3a, TeMIleparypa, CpeIHss
KUHETHYECKast SHEPIUs Xa0THYECKOTO TBYKEHUS MOJIEKYII,
CpeIHEKBAPAaTHYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSIS
3Heprus, padoTa Ta3a, KOIPPHUIMEHT I0JIE3HOTO JAEHCTBHUS TEIJIOBOTO
JBUTATelNs; MPH ONMHCAHWUU MPABHIBHO TPAKTOBATh (U3UUYECKUN CMBICI
UCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAYECHUS U €AWHUIIBI, HAXOUTh (POPMYIIHI,
CBSI3bIBAIOIINE TAHHYIO (PM3UYECKYIO BEIMUUHY C APYTUMH BETHUNHAM

10.6

OnuceiBaTh ~ M3YYEHHBIE  JJIEKTPUYECKUE  CBOMCTBA  BeUIECTBA U
ANIEKTPUYECKHE SBIICHHS (TIPOLIECCHI), HCIOJB3YS (PU3NUYECKUE BEITMYUHBI:
IEKTPUYECKUN  3apsfl, DIEKTPUYECKOE II0JIe, HAIpPSHKEHHOCTh  IOJI,




MIOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB; [P ONMCAHUU IPABUJIBHO TPAKTOBATh
(Gu3nYeCKUil CMBICI UCIOJIB3YEMBIX BEJIWYHMH, UX 0003HAUYECHUS M €IUHMIIBI;
yKa3bIBaTh (OPMYINbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYUHY C
JPYTMMU BEeJIMYUHAMU

10.7

aHATM3UPOBATh (PU3UYECKHE TPOIECCHl U SBIICHUS, UCIONB3Ys (PU3NISCKUE
3aKOHBl M NPUHUMUIBL 3aKOH BcemupHoro tsarotenus, [, II m III 3akoHbl
HprotoHa, 3ak0OH COXpaHEHMSI MEXAaHWYECKOW DHEPIUH, 3aKOH COXPAHEHUS
AMIYJbCa, IMPUHLMI  CYNEPIO3ULUH  CWI, NPUHLUUAIN  PaBHOIPABUS
WHEPLUHUAIBHBIX CHCTEM OTCYETA; MOJIEKYISAPHO-KUHETUUECKYI0 TEOPHIO
CTPOEHHUs BELIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEHM KHUHETHYECKOU
SHEPrUM TEIUIOBOTO JBMKEHHUS MOJIEKYJI C a0COJIOTHOM TeMIepaTypoi,
MIEPBBII 3aKOH TEPMOAUHAMHUKH; 3aKOH COXPAHEHHUS JIEKTPUUECKOIO 3apsja,
3akoH KynoHa; mpu 3ToM pa3inuyaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €TO
MaTeMaTH4eCKOe  BBIpAKEHHE W yclnoBUs  (TpaHUIBl,  00IacTH)
MIPUMEHUMOCTH

10.8

OOBSCHATD OCHOBHBIC MPHUHIUMBI JCUCTBUS MAIIUH, MNPUOOPOB U
TEXHHYECKUX  YCTPOMCTB,  pasiauyaTb  YCIOBUS  UX  0€30MacHOro
HCIIOJIb30BAHUS B IIOBCEAHEBHOM KU3HU

10.9

BBITIOJTHATE OKCTIEPUMEHTHI IO HCCICIOBAHUIO (PU3WYCCKUX SIBICHUN WU
MPOLIECCOB C UCTOJIB30BAHUEM MPSMBIX ¥ KOCBEHHBIX H3MEPEHHIA; IPU ITOM
dbopmynupoBaTh mpobiaemMy (3aaady) U THIOTE3Y y4eOHOTO SKCIIEPHMEHTA,
coOupaTh yCTAaHOBKY U3 MPEUIOKEHHOTO 000pyI0OBaHUS, IPOBOIUTH OTBIT U
(bopMyITHUPOBATH BHIBOIBI

10.10

Ocy1ecTBIATh IpSAMbIE U KOCBEHHBIEC U3MEPEHUS (PU3MUECKUX BETHMYUH; IIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEpPEHHs U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU IOTPEIIHOCTEN U3MEPEHUM

10.11

HccnemoBaTh  3aBHCHUMOCTH  MEXAY  (PU3NYSCKUMU — BEIIMYMHAMH  C
UCIOJIb30BAHUEM  TPSIMBIX ~HM3MEPEHMIA; TMpPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBAaTH  pe3yabTaThl  MOJTYYCHHOW  3aBUCHMOCTH
(Gu3MUeCKUX BETUYMH B BUIEC TaOMUIl W TpadUKOB, IENaTh BBIBOABI TIO
pe3ylbTaTaM UCCIICIOBAHUS

10.12

CobmronaTh npaBmiia 6€30MaCHOTO TPY/AA NPU NPOBEACHUHU HCCIECIOBAHUH B
paMKax y4eOHOro 3KCIEpUMEHTa, y4eOHO-HCCIIEI0BATEIbCKOW U MTPOSKTHOU
ACATCIbHOCTHU C HUCIIOJIB30BaHUCM HU3MCPHUTCIIbHBIX yCTpOﬁCTB u
1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3amaud C SBHO 33JaHHONH (PU3MUECKON MOJENbIO,
UCTIOJNB3Yys (pU3MyecKre 3aKOHBI M MPUHIUIBI; HA OCHOBE aHAIN3a YCIOBUS
3aauu BHIOUPATh (PU3HUECKYIO MOJEINb, BBIICIATh (PU3MUECKUE BETUYUHBI U
(bopMmyIbl, HEOOXOJUMBIE JUTS €€ PEIeHHUs], TIPOBOAUTH PACYETHI U OIICHUBATH
peanbHOCTh MOYYEHHOTO 3HAUeHUS (PU3NUECKOM BETMUMHBI

10.14

Perrats kauecTBEHHbIE 3a/1a4H: BHICTPAMBATh JIOTUYECKU HETIPOTUBOPECUUBYIO
LETIOYKY PACCYKJICHUN C ONIOPO HA U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS




Hcnonp3oBaTh  MpH  peUIeHMHM  y4eOHBIX  3aJa4  COBPEMEHHBIC
MHPOpPMAIIMOHHbIE  TEXHOJOTMM sl  TOHWCKa,  CTPYKTYpHPOBAaHMA,
UHTEpIpeTallud W TPEACTaBICHUS y4eOHOW U HAay4HO-TIOMYJISIPHON
uHpOpMAIUY, TOJyYeHHONM W3 Pa3IUYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJM3UPOBATH MOJydaeMyI0 HH(OPMALIUIO

[TpuBOAMTH TIpUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI

Hcnonb30BaTh TEOPETUYECKUE 3HAHHS NO (PU3MKE B TOBCEIHEBHOW KU3HU
s obecriedeHust 0€30MAacCHOCTH TpU  oOpalieHMH ¢ Tmpudbopamu U
TEXHHYECKUMHU YCTPOMCTBAMH, JJIsi COXPAHEHUs 3JJ0POBbS U COOJIOJICHHUS
HOPM 9KOJIOTMYECKOT0 IOBEACHUS B OKpY)KaIONIeH cpejie

PaGorate B rpymnme C BBIMIOJHEHHWEM Pa3UYHBIX COIMUATBHBIX POJICH,
[UTAHUPOBATh Pa0OTy TPYIIIBI, PAIMOHAIBLHO PACIPEACsATh O00S3aHHOCTH U
IUTAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAlHsIX, aJIeKBaTHO
OIICHMBATh BKJIAJ KaXJOro W3 YYACTHHUKOB TPYNNbl B pEIICHHE
paccmatpuBaeMoi mpooIeMbI

HpOBepﬂeMbIe NpPpEeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJII>HOI7[ NnporpaMmmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JIeMOHCTpHpOBaTh Ha MPHUMEPax PoJib U MeCTO (U3UKH B (HOPMHUPOBAHHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOW JEATEIBbHOCTU JIIOACH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTUHBI MUpa

Y4uuThIBaTh TpAaHUIBl NPUMEHEHUS HW3YUEHHBIX (U3NUYECKUX MOJICNEeH:
TOYEYHBIA HIIEKTPUYECKUM 3apsf, sAepHas MOJEIb aToMa, HYKIOHHas
MO/IeJIb aTOMHOTO Si/Jpa MPH pelIeHNH (PU3NYECKHX 3a/1a4

10.15
10.16
10.17
10.18
11 KJIACC
Koxa
NpoBepsaeMo
ro
pe3yJbTara
11.1
11.2
11.3

Pacnio3naBate ¢u3udeckue siBieHUs (IpoIecchl) 1 0OBACHATh UX HA OCHOBE
3aKOHOB  3JICKTPOJMHAMHMKM M  KBAaHTOBOW (M3MKM:  DJIEKTPHUECKas
MIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHuTHOE JeHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs WHAYKIUS, ICHCTBHE
MarHUTHOTO TIOJII Ha TPOBOJHHK C TOKOM W JBUXKYIIUICS 3apsj,
AIIEKTPOMArHUTHBIE KOJIEOaHHUs M BOJIHBI, IPSIMOJIMHEIHOE paclpoOCTpaHeHHE
CBETa, OTpaXXEHHE, IMpeJoMJIeHHe, uHTephepeHus, audpakaus u
MOJISIPU3allisl  CBETa, JUCHEepCUsi CBeTa, (DOTOANEKTPUIECKU dPPeKT
(potorddexT), cBETOBOE NaBiICHHE, BOSHUKHOBEHUE JHHEHYATOTO CICKTpa
aToMa BOJIOPOJa, ECTECTBEHHAS U UCKYCCTBEHHAs paIMOAKTUBHOCTD




11.4

OnuceiBaTh HM3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOJAUMOCTb  pA3IMYHBIX CpeA) u
ANIEKTPOMArHUTHBIE  sIBICHUS  (NIPOLECCHI),  UCHOJB3ysd  (pu3HuecKue
BEJIMYUHBL: DJICKTPUUYECKUU 3apsifl, CHJIa TOKA, JJIEKTPUUECKOE HaIpsKEHUE,
ANIEKTPUYECKOE COMPOTHUBIICHHE, pa3HOCTh noTeHuanos, IJC, pabora Toka,
MHAYKLMS MarHUTHOTO MoJisA, cuwiia Aminepa, cuia JlopeHua, MHIyKTUBHOCTb
KATYIIKH, SHEPrUs 3JIEKTPUYECKOr0 U MAarHUTHOIO IOJIEH, IIEPUOJ U 4acTOTa
KoebaHui B KoyieOaTeabHOM KOHTYpE, 3apsi M CHia TOKa B Ipoliecce
TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHUi, (HOoKycHOE paccTosHHE WU
ONTUYECKasl CHJIA JIMH3bI; IPH OMUCAHUYU IPABUIBHO TPAKTOBATH (PU3UUECKUI
CMBICJI HMCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAYCHMS U EIUHMILBI; YKa3bIBATh
(dopMynbl, CBS3BIBAIOIIME [AaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTUMH
BEJINYUHAMHU

11.5

OnuceiBaTh M3y4EHHbIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI, HCIOJIb3YS
¢u3nUecKrue BETMUNHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U
4acTOTa CBETa, SHEPIrus W UMIYJbC (OTOHA, MEPUOJ MOIypacnaaa, SHEPrus
CBSI3M AaTOMHBIX S/I€p; NMPHU OMHUCAHUM TNPABHIBHO TPAKTOBATH (PU3UUECKUIN
CMBICJI HMCIIOJIb3YEMbIX BEIMYMH, UX O0O03HAYCHMS U EIUHMIBI; yKa3bIBATh
(dopMynbl, CBS3BIBAIOIIME [AaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYUHAMM, BBIYUCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBI

11.6

Ananmu3upoBath (PU3NYECKHE MPOLECCH U SBJICHUS, UCTONB3Ys (U3NUECKUe
3aKOHBl W TPUHOMIBL: 3akoH OMa, 3aKOHBI TOCJIEIOBATENBHOTO U
napajyieIbHOTO COECMHEHUS MPOBOJHUKOB, 3akoH J[xoyns — JleHna, 3akoH
AIIEKTPOMArHUTHONW WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO paclpoCTpaHEHHS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHEHUE
OiHmTeitHa a8 QoTodddexra, 3aKOH COXpAaHEHHS DHEPIUH, 3aKOH
COXpaHEHUsI MMITYJbCa, 3aKOH COXPAaHEHHs DJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs MacCOBOTO 4YHCIa, MOCTyNIaTel bopa, 3aKOH paarOaKTHBHOTO
pacmaza; NMpH 3TOM pas3IndaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BHIPAKEHUE U YCIOBHS (TPaHMILIbI, 00JIACTH ) IPUMEHHUMOCTH

11.7

Onpenenars  HampaBl€HUE  BEKTOpa HHAYKIMM  MAarHUTHOTO  IOJA
IIPOBOJHMKA C TOKOM, CHJIbI AMIIepa U cuiibl JlopeHna

11.8

CtpouTh W OMUCHIBATh HM300paKeHHE, CO3JAaBACMOE IUIOCKUM 3€pPKajoM,
TOHKOMU JIMH30U

11.9

BEBITIOJTHATE  AKCHEPUMEHTHI 10 WCCIEIOBAHUIO (DU3MUECKUX SIBICHUU U
MIPOLIECCOB C KCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHIA; IPH 3TOM
dbopmynupoBaTh mpobdiemMy (3amady) ¥ THIOTE3y y4eOHOTO IKCIEPUMEHTA,
coOupaTh yCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHMS, TPOBOAUTH OTBIT U
(bopMyITHUPOBATH BHIBOIBI

11.10

Ocy1ecTBIATh MpsIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIINYHH; MIPH
3TOM BBIOMpATh ONTUMAIBHBIA CIOCOO W3MEPEHUS M HUCIOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKU IOTPELIHOCTEN U3MEPEHUM

11.11

I/ICCJIGI[OBaTB 3aBUCHUMOCTH (bI/ISI/I‘{eCKI/IX BCIWMYHUMH C HCIOJIB30BAHHUCM




NPSAMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEITMYUH B BHJIE TaOIHIL
U TpaduKOB, JeaTh BBIBOJBI 110 pe3yabTaTaM HCCIeIOBaHHS

11.12

CobmronaTh mpaBuiia 6€30MacHOro Tpy/Ja MpU MPOBEACHUHN MCCIEIOBAHUN B
paMKax y4yeOHOTO IKCIIEPUMEHTa, Y4eOHO-UCCIEeIOBATEILCKON M MPOSKTHOM
ACATCIbHOCTHU C HUCIIOJIBb30BaHUCM HU3MCPUTCIIbHBIX yCTpOﬁCTB u
1a00paTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHble 3amaud C SBHO 3aJaHHOM (PU3MUECKOW MOJEINbIO,
UCTOJIBb3YS (PU3UYECKHE 3aKOHBI U MPUHIUIBI, HA OCHOBE aHAN3a YCIIOBUS
3a/1au¥ BEIOMPATh (PU3UUECKYIO MOJIENb, BBIACIATh (PU3NICCKUEC BETUIHHBI U
(dbopMyITel, HEOOXOAUMBIE IJIsl €€ PeIleHus, TPOBOJAUTH PACUETHI U OLICHUBATH
PEATbHOCTH MOTYYCHHOTO 3HAUEHUS (PU3NICCKON BETUIHHBI

11.14

Perrath kauecTBEHHBIC 3a]a4M: BHICTPAUBATh JIOTHUECKH HETIPOTUBOPEUHUBYIO
LIETIOYKY PACCYXKJICHHI C OTIOPO# Ha U3YyYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS

11.15

Hcnonp3oBaTh  Npu  pemieHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WHPOpPMAIIMOHHbIE  TEXHOJOTMH Ui  TIOWUCKA,  CTPYKTYpHUpPOBAHMS,
UMHTEpIpeTallud W TPEACTAaBICHHS Y4eOHOH U  HAYYHO-TIOMYJISIPHOU
uHpOpMAlMY, TOJYYCHHOH W3 pa3iU4YHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJM3UPOBATH MOJTy4aeMyI0 HH(OPMALIUIO

11.16

OOBSCHATh TPHUHIMIBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3Nuyarh YCIOBUS UX O€30MacCHOr0 WCIOJh30BAaHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBoAMTH IpUMEpPHI BKJIA/1a POCCHUCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB
B pPa3BUTHE HAayKd, B OOBSCHEHHE IPOIIECCOB OKPYKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW KH3HU
s obecriedeHust 0O€30MacHOCTH IMpH  oOpamieHMH C  OpudbopamMu |
TEXHHYECKUMHU YCTPONCTBAMU, JUISi COXPAaHCHHUS 3I0POBbS U COOJFOJCHHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHHUS B OKPYKAIOIIEeH cperie

11.19

PaGotrare B rpynme ¢ BBINOJHEHHEM pPa3MYHBIX COLHUATBHBIX POJICH,
IUTAHUPOBATH Pa0OTy TPYIIBI, PAIIMOHAIBHO paCIpeneisaTh O0S3aHHOCTH U
IUTAHUPOBATh JICATEIHHOCTh B HECTAaHJAPTHBIX CHUTYAIHsIX, aJeKBATHO
OIICHWBATh BKJIAJ] KAXKIOTO W3 YYaCTHMKOB TpPYNNbl B pEIICHHUE
paccmatpuBaeMoi mpooOIeMbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Koxa
Kona nposepsiemoro

pasje IIpoBepsieMble 3J1€MEHThI COAEPKAHUSA
3JIeMEHTAa

Ja

OU3NKA 1 METOABI HAYUYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. Hayuneie meTozsl
11 IIO3HAHMS OKpYXKaromero mupa. Ponb skcriepumeHTa
' U TEOpUM B IIPOLECCE IO3HAHMUS  MPUPOLBL.

DKcnepuMeHT B (pusnke

MonenupoBanue GU3NIECKUX SIBICHUI U MPOIIECCOB.
Hayunbie runore3pl. @U3n4ecKre 3aKOHbI U TEOPHUU.
12 I'panunel  nmpuMeHUMOCTH  (PU3MYECKHUX 3aKOHOB.

[Tpunmun cootBercTBUs. Ponb u Mecto ¢usuku B
(GOopMHUpPOBAaHUN COBPEMEHHOM HAay4yHOW KapTHUHBI

MHpa, B IPAKTUYECKON NEATEIBHOCTH JIIOIEH

2 MEXAHUKA

KMHEMATHUKA

MexaHuueckoe NBIDKEHUE. OTHOCHUTENLHOCTD
2.1.1 MEXaHUYeCKOro JIBmkeHus. Cucrema OTcCUérta.
Tpaexropust

Ilepememienue, CckopocTb  (CpemHsst  CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTe€pHalIbHON
TOYKH, UX MPOCKIMUHN HAa OCH CHUCTCMbI KOOpPAHUHAT.
CrnosxeHune nepeMelIeHUN U CI0KEHUE CKOPOCTEN

PaBHOMEPHOE M PaBHOYCKOPEHHOE IPSMOJIMHEHHOE
nBwkeHue. I'paduku  3aBUCUMOCTH  KOOPJAMHAT,
21 CKOPOCTH, YCKOpPEHHUS, IIyTM U IepeMELICHUs

MaTepHaHLHOﬁ TOYKH OT BpCMCHU

CBoOoHOE MajieHne. Y CKOpeHrne CB0OOOHOTO
naacHus

KpuBonunelinoe nBukeHue. PaBHOMeEpHOE IBUYKEHHE
MaTepUaIbHOM TOYKU M0 OKPYKHOCTH. YTIJIOBas
CKOpOCTb, JMHENHas CKOpocTh. Ilepuonx u gacrora.
[{eHTpOCTPEMUTENIEHOE YCKOPEHUE

TexHuYecKrue YCTPOWCTBA: CIHUIOMETD, IBHKECHUE
CHapsJI0B, LICMIHBIE U PEMEHHBIE NEPEIAYN

[Ipaktuueckue paboThl. V3MepeHHe MrHOBEHHOM

CKOpPOCTH. HccnegoBaHne COOTHOIICHUS MCKIAY




MYTSIMH, IPOUICHHBIMHU TEJIOM 32 MOCJEA0BATEIbHbIE
paBHBIE MIPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JIBIDKSHUH c HayaJIbHOM
CKOPOCTBIO, pPAaBHOW Hymo0. HM3ydyenue nBMKEHUS
apuKa B BSI3KOM KUAKOCTU. M3ydeHHE NBUKECHUS
Tena, OPOIICHHOTO TOPU30HTATBHO

2.2

TMHAMUKA

2.2.1

[Tpunnun otHocuTensHOCTH ['anwes. 11epBslii 3akoH
Herorona. lHepuuanbHbIe CUCTEMBI OTCYETA

222

Macca tena. Cuina. ITpyHIuI Cynepno3unuu cuil

223

Bropoi1 3akoH Hel0TOHA /U1 MaTepuaabHOU TOYKU B
unepuuanbHoit cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuabHbIX TOUEK

224

3akoH BceMHUpPHOro TsiroreHus. Cuna TSHKECTH.
[IepBas kocMuueckast CKopocTb. Bec Ttena

2.2.5

Cuna ynpyrocrtu. 3akoH I'yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHHUs
CKOJIBXKEHUSI M cuiia TpeHus nokos. Koadoumment
TpeHus. Cuia CONpOTHBIICHUS MPU IBUKCHUHU TEJa B
KHUJIKOCTH WJIU Ta3e

2.2.7

[TocTymarensHO€ W BpamiaTelibHOE  JIBMDKCHHE
abCoOJIIOTHO TBEPIOTO Tena

2.2.8

MOMEHT ChJIbl OTHOCHUTENIBHO OcH BpauieHud. [lieuo
cwibl. YcnoBus paBHoBecus TBEpaoro tena B MCO

229

TexHuueckue ycTpONCTBA: MOILIMITHUKY, ABUKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Tpaktudeckue paboTsl. 3yueHue ABmKeHUs Opycka
[0 HAaKJIOHHOM  IUIOCKOCTH  MOJ  JCHUCTBUEM
HECKOJIbKUX cwuil. MccienoBaHnue 3aBUCUMOCTH CHII
YIPYrOCTH, BO3HUKAIONIMX B  JIeGOpMHpPyEeMOi
NpY)XKHHE W PE3MHOBOM OOpasile, OT BEJIWYMHBI UX
nepopmanuu. HccnenoBanue ycIoBH pPaBHOBECHS
TBEPIOTO Teja, UMEIOLIET0 OCh BPALLICHUS

2.3

3AKOHbBI COXPAHEHNA B MEXAHUKE

23.1

Nmmynse MaTepuaIbHON TOYKH, CUCTEMBI
MaTepuaibHbIX TOYEK. VIMITyJIbC CUIIBI U U3MEHEHUE
HMITyJIbCaA TeJla

232

3akoH coxpaHeHuss umnyiabca B MCO. PeaktuBHOE
JBUKEHUE

233

PaGoTa cunst

234

MOoOITHOCTE CHJIBI




Kunerndeckass »5SHeprus MaTepHaJbHONM  TOYKH.

2:3:5 TeopemMao KMHETHYECKOM SHEPTUH
IToreHumaneHas sHeprus. [loreHnmanbHas sHEprus
236 yIpyro ne(popMHPOBAHHOM IIPY>KUHBI.
[TorennmanbHast SHEPrus Tejaa BOMU3U MOBEPXHOCTU
3emin
IloTeHuManpHble M HENOTEHUUAIbHbIE CUJbL. CBA3b
3.7 pabOTBl HEMOTEHIMANBHBIX CHJI C H3MEHEHUEM
MEXaHWYECKON DSHEpPruM CHUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOU SHEPTUU
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TGXHH?eCKHe yCTpoﬁCTBav: IBIJKCHUE  PaKeT,
BOJIOMET, KOTIEp, MPYKUHHBIN MUCTOJIET
[Ipaktuueckue paboTel. M3ydeHue cBsi3u cKOpocTei
310 Tel Ipu Heynpyrom ypape. MccnenoBaHue CBs3H
paboThI CHIIBI C UI3MEHEHUEM MEXaHMYECKOW SHEPTUH
Tena
3 MOJIEKYJIIPHAA ®U3UKA 1 TEPMOAMHAMUKA
3.1 OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHbIE TIOJIOKEHUSI MOJIEKYISPHO-KUHETUYECKOU
Teopun. bpoyHoBckoe  nBmwxkenue. Jduddysus.
Xapakrep HBWKEHHS M B3aUMOJCHUCTBUS YaCTHUL
BEIIIECTBA

Mogenu cTpoeHUs ra3oB, KUAKOCTEN U TBEPABIX TEI
U OOBSICHEHHE CBOMCTB BeLIECTBA Ha OCHOBE 3THX
MoJenen

Macca MOJIEKYII. Konunuectso BEIIECTBA.
ITocTosiHHas ABorazapo

TermoBoe  paBHOBecue. Temmepatypa U e€
n3mepenue. [lkana remneparyp Llenbcus

Mopnens uneanpHoro rasza. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKOH TEOPUM  HIECAIBHOTO
rasa

AGcomoTHass TemmepaTypa Kak Mepa CpeaHei
KMHETUYECKON SHEPIUU TEIUIOBOTO IBUKECHUS YaCTHULL
ra3a. [lIkana remneparyp KenpBrHa

VYpaBuenue Kianelipona — MenneneeBa. 3akoH
JanbToHa

l'azoBBIe 3aK0HBI. M30mponiecchl B HI€AIBHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA: HM30TEpPMa,
n30xopa, u3obapa




Texuuueckue ycTpoiicTBa: TepMOMETp, 6apomMeTp

3.1.10

[Tpaktuueckue paboTel. i3MepeHne Macchl BO3ayXa B
KJIacCCHOM KoMmHate. lccienoBaHue 3aBUCHUMOCTH
MEXKy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOIO rasa

3.2

OCHOBbI TEPMOMHAMUKN

3.2.1

TepmoanHamMuueckas cucrema. BHyTpeHHss dHeprus
TEPMOJAMHAMHYECKOM CHCTEMBI M  CIOCOOBI €&
U3MEHEHHUs

3.2.2

KomnyectBo Temnotel u  paboTta. BHyTpeHH:As
SHEPrUsi OJHOATOMHOIO MJI€aJIbHOTO ra3a

3.23

Bubt TEIUIONEPEAAUHN: TEIIONPOBOIHOCTb,
KOHBEKLMs, M3iay4deHue. Temno€MKOCTh  Telna.
VYaenbHass — TEMJIOEMKOCThH  BEIECTRA. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIJIONEPEAAUE

3.2.4

IlepBblii  3axk0oH  TepmoauHamuku. IIpumeHeHue
[IEPBOr0 3aKOHA TEPMOJMHAMHUKU K H30IPOLIECCaM.
I'paduueckast uHTEpIIpeTaIsl pabOTHI raza

3.25

Termosble MamuHbl. [I[pUHIUITBI 1EUCTBUS TEMJIOBBIX
MamuH. [IpeoOpa3oBaHusl JHEPTHH B TEILIOBBIX
MamuHax. Koaduiment mone3Horo aeicTBHs
(manee — KIIJI) TermoBoit mamuubl. [ukn KapHo u
ero KITJI

3.2.6

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh
IIPOLECCOB B IIpupojae. TemioBble JBUraTelu.
DKoJIoTHYeCcKHe MPoOIeMbl TEIII0IHEPTeTHKU

3.2.7

TexHuueckue yCTpOWCTBA: JBUrATENIb BHYTPEHHETO
Cropanusi, OITOBOM XOJIOJMIBHUK, KOHIHIIMOHEP

3.2.8

[Ipaktuueckue paboTel. M3mepeHuwe  yaenbHOU
TEIIOEMKOCTH

3.3

AI'PET'ATHBIE COCTOAHNA BEHIECBA. ®A30BbIE [TEPEXO/IbI

[TapooOpazoBanne u KoHAeHcauus. Vcmapenue wu

3.3.1 KUATICHHE. YJAenbHas TeIuloTa MapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT JTaBIICHHUS
332 AOCOIOTHAS U OTHOCUTENIbHAS BIIAXKHOCTh BO3JIyXa.
e Hacebimennsrii map
Tsépnoe teno. Kpucrammueckue u amopgHbie Tena.
3.3.3 AHu3zoTpOnUs  CBOMCTB  KpuctauioB. Kujkue
kpucTtayibl. CoBpeMEHHbBIE MaTepUaTbl
334 [InaBnenune u Kpucraiumsauus. YJenabHas TEIIoTa
e rwiassenust. Cyomumanus
3.3.5 YpaBHEHHE TEIUIOBOTO OanaHca




3.3.6

TexHuueckre ycTpouCTBa: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU IOJIy4EHHUS] COBPEMEHHBIX
MarepuajgoB, B TOM 4YHUCJIE HAaHOMAaTE€pUalOB, H
HaHOTEXHOJIOTUH

3.3.7

[Ipaktuyeckue paboThl. V3MepeHHE BIAXHOCTH
BO3/yXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnekTpusaius Tei. DIeKTpuueckuil 3apsia. JBa Buaa
ANEKTPUUECKUX 3apsI0B

4.1.2

[IpoBOAHMKH, JUBIIEKTPUKH U IMOJIYIIPOBOJHUKH

4.1.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsdaaa

4.14

B3aumonelictBue 3apsi0B. 3akoH Kynona

DneKTpuYeCcKoe roJe. HanpsxéarocTh
UIEKTpUYECcKoro mnous. [IpuHmun cynepno3unuu.
JInHnY HanpsYKEHHOCTH HIIEKTPUYECKOIO OIS

Pabora cun snextpocraruueckoro nois. I[lorenmman.
PasHocTh OTEHLIMAIIOB

HpOBO,Z[HI/IKI/I u AUBJICKTPUKHA B IIOCTOSAHHOM
SJICKTPUYICCKOM I10JIC. I[I/IBJIGKTPI/I‘-ICCKEIH
MMPOHUITACMOCTDb

OnextpoéMkocTs. KoHnzaeHcaTop. ONEKTpPOEMKOCTb
IUIOCKOTO KOHJIEHCATOpa. OHEprus 3apsuKEHHOTO
KOHJIEHCcaTopa

Texnuueckue yCTpOMCTBA: 3JIEKTPOCKOIL,
IEKTPOMETP, IEKTPOCTATUYECKAS 3allHnTa,
3a3eMJICHHE ANIEKTPONPUOOPOB, KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[Tpaktudeckue paboTsl. M3MepeHne 31eKTpOEMKOCTH
KOHJIEHCaTopa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

Ycnosus CYILECTBOBAHUS MOCTOSIHHOTO
4.2.1 ANeKTprUecKkoro Toka. Mcrounuku toka. Cuia Toka.
[TocTostHHBIN TOK
4.2.2 Hanpsioxenue. 3akon Oma it ydacTka 1enu
493 DNeKTpuYecKoe COITPOTHUBJICHHUE. YaensHOE
o COIPOTHBJIEHHE BELIECTBA
424 [locnenoBarenbHoe, mapajuielibHOE,  CMEIIAHHOE
o COCJIMHEHNE MTPOBOTHUKOB
495 Paborta onektpuueckoro Ttoka. 3akoH Jxoyms —

Jlenia




4.2.6 MOIIIHOCTB 3IEKTPUYECKOTO TOKA

anekTpoaBkymas cwia (manee — OJJC) wu
427 BHYTPEHHEE CONMPOTHBJICHUE MCTOYHHUKA TOKA. 3aKOH
o Oma Jutst IOJTHOM (3aMKHYTO#) SJIEKTPHUYECKOMN [IETTH.

KopoTkoe 3ambikanue

DJNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJLJIOB.
4.2.8 3aBUCUMOCTb  CONPOTUBIEHUS  METAUIOB  OT
TemnepaTypbl. CBEpXIPOBOIUMOCTD

429 OnexTpuueckuii Tok B Bakyyme. CBoiicTBa
o 3JIEKTPOHHBIX My4KOB

[TomynpoBoanuku. CoOCTBEHHAasE W IpUMeEcCHas
4.2.10 IIPOBOJMMOCTh NOJIYNPOBOAHMKOB. (CBoOMCTBAa p-n
nepexoaa. I[lomynpoBoIHUKOBBIE TPUOOPEI

47211 DIEeKTPUUECKUH TOK B 3JIEKTPOJIUTAX.
o DIEKTPOIUTHIECKAS TUCCOIUAIHS. DIEKTPOIIH3

DOnekTpuyeckuid TOK B ra3ax. CaMOCTOSITENbHBIA U
4.2.12 HECAMOCTOSITEIbHBIM  pa3psa. PasnuuHbie  THUIbI
CaMOCTOSATENBHOrO paspsana. Mosnus. [Inazma

TexHu4yeckue yCcTpoWCTBa: aMIEPMETP, BOJBTMETD,
peocTar, HCTOYHHKH TOKa, DJIEKTPOHArpeBaTeIbHbBIC
4913 npudopHl, AJIEKTPOOCBETUTENBHbIE puoopHI,
o TEPMOMETP  CONPOTHUBIEHHS, BaKyyMHBIA MO,
TEPMHUCTOPHI " (oTope3nucTopsl,

MOJIYIIPOBOAHUKOBBIN JHOJI, TaIbBAHUKA

[Ipaktuyeckue paboTel. M3ydeHune CcMeEIaHHOTO
4914 COCIMHEHMS PE3UCTOPOB.
o Nsmepenne DJIC MCTOYHHMKA TOKA ¥ €r0 BHYTPEHHETO

cornpoTtuBieHus. Habmoaenue 3mexTpoinza

11 KVIACC

Koxa
Koanposepsiemoro

pasje IIpoBepsiemble 3J1€MEHThI COAEPKAHUSA
3JIeMEHTAa

Ja

4 SJIEKTPOAMMHAMUKA

4.3 MATI'HUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKLWA

431 ITocTosunsie MAarHUThI. BzaumonaeiictBue

IIOCTOAHHBIX MarHuTOB

4.3.2 MaruutHoe mosie. BEeKTOp MarHMTHOM WHIYKLIHH.

IIpunuun  cynepno3uuuu. JIMHMM  MarHUTHOM




uHayKnuu. KapTuHa AMHUN MarHUTHOM MHIYKUIHMH
MOJIS IOCTOSIHHBIX MarHuTOB

MaruutHoe moJsie IpoBOAHMKA ¢ TOKOM. KapruhHa
JUHUKA TIOJIA JUIMHHOTO TPSIMOTO TPOBOJHUKA U

433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KaTYLIKH C
TOKOM. OneiT  Opcrena. Bsaumoneiicreue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cuna AMnepa, €€ MOAYJIb U HaIlpaBJICHUE
Cuna JlopeHua, €€ MoAaylb W HaIpaBIICHUE.

4.3.5 JIBuKeHHE 3apsHKEHHOM 4YacTUIl B OJHOPOIHOM
MarHuTHOM noJe. Pabota cunbl Jlopenia

4.3.6 SIBneHue AMeKTPOMarHuTHOM UHIAYKITUU

4.3.7 [ToTok BeKTOpa MarHUTHON UHAYKIIUU

433 OAC wuuaykuumu. 3akoH  3JIEKTPOMAarHUTHOM
nHaykuuu Papanes
Buxpeoe snexrpuueckoe nose. IC unaykuuu B

4.3.9 IIPOBOJHMKE, JBWKYILEMCSA IOCTYNATeNbHO B
OJTHOPOJTHOM MAarHUTHOM I0JIE

4.3.10 [IpaBuno Jlenna

4311 NunyktuBHOCTh. SBieHne camounaykuuu. I/C
CaMOMHIYKIIUU

4.3.12 OHeprus MarHUTHOT'O NOJIS KaTyLIKH ¢ TOKOM

4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHuuyeckre ycCTpoWCTBa: MOCTOSHHBIE MAarHUTHI,

4.3.14 JIEKTPOMArHMThl, 3JIEKTPOJBUrATENb, YCKOPUTEIIH
3IIEMEHTAPHBIX YaCTHUI], UHAYKIIHOHHAS TIeYb
[Ipaktnyeckue paboTbl. V3ydeHHe MarHUTHOTO
MoJisl KaTylku ¢ TOKoM. MccrnenoBaHue aeucTBUS

4.3.15 [IOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue SIBIICHUS JIEKTPOMAarHUTHOU
WHIYKIIHA

5 KOJIEBAHU S U BOJIHBI
5.1 MEXAHUYECKHUE N 9JIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenvbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

5.1.1 lapmonnueckue konebanusi. Ilepuon, wdacroTa,
aMILTUTYAa U ¢a3a KoJeOaHuit

5.1.2 IIpy>xuHHBINA MasgTHUK. MaTeMaTH4eCKUN MAasITHUK
YpaBHeHue FapMOHUYECKUX KOJIEOaHUH.

5.13 Kunemaruueckoen JTUHAMHYCCKOE OIIHCaHUe
K0JIeOATEIIbHOTO JBIKCHUS

514 Hpespamieniie —oHeprHi— HPH— TapMOHIYCCKHIX




konebanuax. CBs3b  aMIUIUTYyAbl  KOJIeOaHUM
WCXOJHOM BETUYHHBI C aMIUTUTYAaMH KOJieOaHui e€
CKOPOCTH U YCKOPEHHUS

KonebarenbHbrit KOHTYD. CBoboHbIC
AIIEKTPOMArHuTHBIE  KoJIeOaHHs B UACATIHLHOM
Koe0aTeIbHOM  KOHTYpe.  AHAJOTHS — MEXAY
MEXaHUYECKUMHU " AIIEKTPOMATrHUTHBIMHU
kosnebanusamu. Popmyna TomcoHa

3aKOH  COXpaHEHHS DHEPrud B  HICATHHOM
KoJIeOaTeTbHOM KOHTYPE

BeinyX1cHHBIE MEXaHUYECKUE KoJIe0aHusI.
Pesonanc. Pe3onancHas xpuBas. BbIHyXIeHHBIE
AIIEKTPOMArHUTHBIE KOJICOAHUSL.

Ilepemennbiii Tok. CHHycOUAANBHBIN NEPEMEHHBIN
TOK.

MomHOCTh NEPEMEHHOTO TOKa. AMIUIUTYJIHOE U
JNENCTBYIOIIEE 3HAUYCHUE CUITBI TOKA U HAPSKEHUS

5.1.10

Tpanchopmarop. [IpousBojacTBo, Tmepemada U
noTpebiieHue ANEKTPUUYECKON SHEPIUMu.
DKOJIOTHYECKME  PUCKA  TNpPU  MPOU3BOJICTBE
anexkTpuueckoit sHepruu. KynbTypa ucnosib30Banus
3JEKTPOIHEPIUU B MOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue yCTpOMCTBA: ceiicmorpadg,
IEKTPUUECKUH 3BOHOK, JINHUU JJIEKTPOIIEpe1ay

5.1.12

IIpaxTnueckue paboTHI. Hccnenosanue
3aBHCUMOCTH TEpHOJa MaNbIX KoJIeOaHuil rpy3a Ha
HATA OT JUIMHBI HUTU M MacChl Ipy3a.
HccnenoBanue nNEPEeMEHHONO TOKa B LENH U3
MIOCJIEAOBATEIBHO  COCAUHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U pe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

Mexannueckue BOJIHBI, YCJIOBUSA PACHPOCTPAaHCHUA.

5.2.1 Ilepuon. CkopocTh pacnpoCTpaHEHMs W JUIMHA
BOJIHBL [lonepeynslie ¥ mpo10JIbHBIE BOTHBI
522 Wutepdepentyst u qudpakiust MEXaHUYeCKUX BOJH
593 3Byk. Ckopocth 3ByKa. ['poMkocTh 3Byka. Bricora
o tona. TemOp 3ByKa
DJNEeKTPOMAarHUTHBIE BOJIHBL. YCIIOBHUS H3JIydeHUS
504 AIIEKTPOMArHUTHBIX BOJIH. B3anMmHas opueHTanus
o BekTOpoB E, B ¥ 0 B 3IEKTPOMAarHUTHON BOJIHE B
BaKyyMme
525 CpoiieTBa 3ACKTPOMArHUTHBIX —BOJIH: —OTpa)keHHe,



IIpEJIOMIICHHUE, HOJIsIpU3aus, mudpaxiys,
untepdepeniys. CKOpOCTb  IEKTPOMATHUTHBIX
BOJIH

5.2.6

Illxana o>nexTpoMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIIUTIBL paxuocBs3u u TEJICBUACHUS.
Panuonokanusi. DNEKTPOMarHUTHOE 3arpsi3HEHUE
OKpY’KaroILEen Cpeibl

5.2.8

Texnuueckue yCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YyIbTPa3ByKOBas JMATHOCTUKA B
TeXHUKE M MEIULUHE, pajap, pPaaUuONPUEMHIUK,
TeNeBU30p, anTeHHa, Tenedor, CBU-meun

53

OIITUKA

5.3.1

[IpsMonuHENHOE  PACHpPOCTPAHEHUE  CBETa B
oaHOpoIHOM cpene. JIyu cBeta

532

OtpaxkeHue cBeTa. 3aKOHBl OTpPaXEHHsS CBETa.
[TocTpoeHne n300pakeHU B IIIOCKOM 3epKajie

533

IIpenomnenue cBeta. 3aKOHBI IIPETOMIICHUS CBETA.
AOCOIOTHBIH MOKa3aTeNb MPETOMIICHHS

534

Ilonmnoe BHyTpeHHee oTpaxkeHue. IlpenenbHbii
YroJ IOJIHOTO BHYTPEHHET 0 OTPAXKEHUs

535

Hucniepcust cBeta. CIoXHBIN cocTaB 0enoro cpera.

IlBer

5.3.6

CoOwuparoniue W paccerBalIIUe JMH3BI. TOHKas
nrH3a. POKYCHOE PACCTOSIHUE M ONTHYECKAs CHJIa
TOHKOW JuH3BL. [locTpoeHue wu300pakeHUd B
cOOMpArIIMX W pacceuBaIONINX JHMH3aX. Dopmyna
TOHKOM JIMH3EL. YBEIHWUCHUE, JaBaeMOe JIMH30M1

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH

5.3.8

Wutepdepentust cBeta. KorepeHTHbIE MCTOYHUKH.
VYcnoBusi HaOMIOJCHNUST MAKCUMYMOB M1 MUHUMYMOB
B HMHTEp(EpPeHLMOHHOW  KapTUHE OT  JBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmust cBeta. JudpakunoHHas pemérka.
YcnoBue HaONIOJCHHUS TJIaBHBIX MAaKCUMYMOB TIpHU
NaJicHUM  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
I(PPaKIMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus csera

5.3.11

v

Texnuueckue yCTpoiicTBa: OUKH, nyna,

MUKPOCKOII, TCIICCKOII, BOJIOKOHHAas OIITHKA,




nudpakoHHas pemméTka, MoIIpOua

5.3.12

[Ipaktuyeckue paboThl. M3mepenuwe mokazaTemns
MPEIIOMIIEHHUS. Uccnenosanue CBOICTB
n3o00pakenuii B nuH3ax. HaOmonenue aucnepcuu
CBETa

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'paHuLIBI NPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
IToctynatel TEOPUHU OTHOCHUTEIIBHOCTH:
MHBAapUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B
BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTU DNHIITEHHA

6.2

OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKpAIIEHUE JJTUHBI

6.3

DHeprus U UMIYJIbC CBOOOHOM YaCTHUIIBI

6.4

CBs3b Macchl ¢ SHEPrUei U UMITYIIBCOM CBOOOIHOM
YacTUIIBl. DHEPIHs MOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKHU

7.1.1

®otonbl. ®opmyna [Tnanka cs3u sHeprun HoToHA
C €r0 4acTOTOM. DHEprusi U UMITYJIbC POTOHA

OtkpeiTHe U uccnenoBanue GoTordpdexra. ONbIThI
A.T'. CroneroBa. 3akoHsl poTorddexra

VpaBuenne OiHmTeitHa g porodddexra.
«Kpacnas rpanuna» gortospdexra

7.1.4

Jasnenue cBera. Onbitel [1.H. JleOGeneBa

7.1.5

XMMHUYECKOE JIEUCTBUE CBETA

Texnuueckue YCTPOMCTBA: (doTodIEeMEHT,
dboTonaTunK, coiHeYHasi OaTapest, CBETOIUOT

7.2

CTPOEHUME ATOMA

7.2.1

Mopnens atoma Tomcona. OmbiThl Pesepdopaa mo
HCCIIEIOBAHUIO CTpOeHUS atoMa. [limanerapHas
MO/JIENIb aTOMa

7.2.2

Iloctynater bopa. HM3nydeHue U DOTIIOLLIECHHE
($OoTOHOB TpU Tepexoae aToMa C OJHOTO YPOBHS
SHepruu Ha Jpyroid. Buasl cnektpo. Cnekrp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BosnHoBBIE cBolicTBa uyactuu. BosiHbl ne bpoins.
KopmnyckynsipHo-BosiHOBOK  fyanusMm. Judpaxius
JIEKTPOHOB Ha KpUCTAJIIAX

7.2.4

CrioHTaHHO€ M BBIHYXJCHHOE  H3JIyuCHHE.
YcTpoiicTBO U MpUHIMI paboTHI Ja3epa

~
!\)
n




(cekTpocko1), 1a3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[Tpaktuyeckue pabotel. Habmonenue nuHeiyaToro
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Merons! HaOIr01eHUS u perucTpanuu
JJIEMEHTapHbIX YaCTHUIL

7.3.2

OtkpeiTHe paguoakTuBHOCTH. OnbiThl Pesepdopna
[0  ONpEAENEHUI0  COCTaBa  pPaJAMOAKTUBHOIO
m3nyuenusi. CpoiictBa anb(da-, Oera-, Tramma-
U3Iy4YeHus. BrnusHue paguoakTUBHOCTH Ha KHMBBIE
OpraHu3Mbl

7.3.3

OTtkpblTHEe TmIpoTOHAa M HeWTpoHa. HykiioHHas
Mozenb sanapa leiizenbepra — VBaHenko. 3apsn
anpa. Maccosoe uncio sapa. M3zoromnst

7.3.4

Anbda-pacnan. DIEKTPOHHBIH W TMO3UTPOHHBIN
Oera-pacma,. I'amma-n3nyuenue. 3akoH
paaroaKTUBHOIO pacraja

7.3.5

OHeprus CBs3U HYKJIOHOB B siipe. SIIEpHbIE CUIIBL.
JledexT macchl siapa

7.3.6

SAnepHble peakuuu. [lenenue u CUHTE3 SAEP

7.3.7

Anepubii  peakrop.  TepMosiaepHslii  CHHTES.
[TpoGnembl ¥ TEPCHEKTHBBI SIIEPHON SHEPrETUKH.
DKOJIOTUYECKHE aCIIEKThI SIAEPHON SHEPTETUKU

7.3.8

OnemeHTapHble 4acTULBl. OTKpPBITHE IO3UTPOHA.
OyHIaMEHTAJIbHBIE B3aUMOIEHCTBUS

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETpP, Kamepa
Bunbcona, sinepHbii peakTop, aroMHasi b6omba

7.3.10

[Ipaktuuyeckue paboTel. MccnemoBaHue TpeKoB
yacTull (1o TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Besmusi, spKue 3BE3IBI,
IIJTaHCTHBI, UX BUAUMOC IBHMXXCHUC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOI TIpymIibL.
[lmaHeThI-TUraHTbl M MX CIIYTHUKH, KapJIUKOBBIE
mwrIadeTsl. Manbie Tena CoTHEUHOM CUCTEMBI

8.3

Coname, ¢dotochepa u armocdepa. ComHeuHas
AKTUBHOCTH

8.4

Ncrounuk sneprun CosHua u 3BE311

8.5

3BE31pl, MX OCHOBHBIE XapaKTEPUCTHKHU: Macca,

NN T

id o
b, pandrryc;

B3aUMOCBs3b. J[Marpamma «CHeKTpalabHBIM Kilacc —




CBETUMOCTbBY. 3BE3bI rJIaBHOM
MOCJIEIOBATEIBHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTbBY JUIsS 3BE3]I rJIaBHOM
MOCIEIOBATEIILHOCTH

8.6

Buyrtpennee crpoenue 3BE3n. CoBpeMEHHbIE
IIPEJICTABICHUST O IPOMCXOKIEHUM U 3BOJIIOLUU
Comnnua u 3B€3/1. DTamnbl )KU3HU 3BE3]]

8.7

Mneunslii Ilyte — nHama I'anaktuka. CnupanbHas
cTpykrypa ['anmakTtuku, pacnpeneieHue 3BE3M, rasa
n e, llonoxenune u nBmxenue ConHua B
I'anaxtuke. [lnockas u cdepuyeckas MoACUCTEMBI
lNanakTukn

8.8

Tunbel ramakTuk. PaguoranakTku UM KBa3apsl.
UYépHble ObIpHI B sApax rajlakKTUK

8.9

Bcenennas. Pacmimpenne  BceenenHoil.  3akoH
Xa0bmna. Pa3beranme ramaktuk. Bo3pact u pammyc
Bcenennoii, teopuss bousbmioro B3peBa. Monenb
«ropsiuei Beenennoin». PenukroBoe usiryueHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
Meraranakruka. Hepeménnsie poOIeMbI
aCTPOHOMUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOUN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHUS

Kon
npoBepsieMor
0
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

ChopMupOBaHHOCTH YMEHMH paclo3HaBaTh (U3NYECKUE SBIICHHS

(mporieccsl) U OOBSICHATH MX HA OCHOBE M3Y4YE€HHBIX 3aKOHOB

BJIEIZ[CHI/IC OCHOBOIIOJIararonMMu (I)I/ISI/ILIGCKI/IMI/I IIOHATHUAMHU u

BEJIMYUHAMH, XapaKTEPU3YIOMUMHU (PU3NIECKHUE TIPOIIECCHI

ChopMupoBaHHOCTh YMEHHH TPUMEHSTH 3aKOHBI  KJIACCHUYECKOM
MEXaHHKH, MOJIEKYJIAPHOM buzuku u TEPMOJAMHAMHUKH,
AJIEKTPOMHAMUKH, KBAaHTOBOW (M3UKH JUIsl aHaIn3a U OOBICHCHHS
SIBJIECHU MUKPOMHPA, MAaKpOMHpa W MEramupa, pas3jindarb yCIOBUS
(rpanuIpl, 00JaCTH) MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, MOHUMATH
BceoOmui xapakrep (yHIaMEHTAIBHBIX 3aKOHOB W OTPAaHUYCHHOCTH
WCIOJIb30BAHUSI YAaCTHBIX 3aKOHOB; AaHAIM3HPOBATh (PU3UUECKHE
MPOLECCHl,  HMCHOJIb3YS  OCHOBHBIE  IIOJIOKEHHUSA,  3aKOHbl U

3aKOHOMEPHOCTH

ChopMUPOBAaHHOCTh YMEHHUS pa3IvyaTh YCIOBUS TNPHUMEHUMOCTH

Mozenel GU3NIECKUX TEN U MPOLIECCOB (SIBICHUH)

ChopMupOBaHHOCTH yMEHHSI peIIaTh pacu€THBIE 3aJayd C SBHO
3aJJaHHON W HESIBHO 33/JIaHHON (PU3MUYECKOW MOJENbI0: Ha OCHOBAHUU
aHalM3a YCIOBHs BbIOMpaTh (U3UYECKUE MOJETH, OTBEYAIOIINE
TpeOOBaHUAM 3aJauu, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOCTynaThl  (U3MYECKUX  TEOpPUH  TNpU  HUCIHOJIH30BAHUU
MAaTeMAaTHYECKUX METOJOB PEIICHUS 3a1ad, MPOBOAUTH pPACUETHI Ha
OCHOBAaHMHU MMEIOIIUXCS [AHHBIX, aAHAJIU3UPOBATh pE3YyIbTaTbl H

KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IIOJYYEHHBIX PE3YJILTATOB

Pemate kadecTBeHHBIE 3a7auyd, TpeOYIOIIME MPUMEHEHHs 3HAHUN M3
pasHBIX DPAa3/eNoB IIKOJBHOTO Kypca (U3UKH, a TaKKe HHTErpaluu
3HaHUM U3 JAPYTHX [PEIMETOB  €CTECTBEHHOHAy4YHOIO  LIHMKIA:
BBICTPAauBaTh JIOTMYECKYIO LIENIOYKY PACCYXKIAEHUH C ONOpOM Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bHSH‘{eCKI/IC SIBJICHHUA




Biranenue 0CHOBHBIMU METOJaMH HAYYHOT'O IIO3HAHUS, UCIIOJIb3YEMBbIMU
B (pusmke: MpOBOAUTH MPSAMBbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX
BEJIMYUH, BHIOMpas ONTUMAIbHBIA CIIOCOO HM3MEPEHUs U UCIOJIB3YS
U3BECTHBIE METOJbl OLICHKHM IIOTPEIIHOCTEH W3MEpPEHUH, IPOBOIUTH
UCCIIeIOBaHUE 3aBUCUMOCTEH (PU3MYECKUX BETUYMH C UCIOJIB30BAHUEM
NPSIMBIX U3MEPEHUH, OOBACHATH MOIYYEHHBIC PE3YNIbTaThl, UCIIOJb3Ys
¢u3nUecKrue TEOPUH, 3aKOHBI M TIOHATHS, U JeNIaTh BBIBObI; COOJIIOIATh
npaBuia 6€30MaCHOTO Tpy/Aa MPH MPOBEICHUN MCCIEIOBAHUN B paMKax
y4eOHOT0 HKCIIEPUMEHTA U YUeOHO-HCCIeI0BATEIbCKON eI TEIbHOCTH C
UCTIOJb30BAHUEM  IM(POBBIX  U3MEPUTENBHBIX  YCTPOHUCTB U

1a00paTOPHOTO 000PYAOBAHUS

ChopMupOBaHHOCTh YMEHUH aHAIM3UPOBATH U OLICHUBATD MOCIIEICTBHUS
OBITOBOM M NPOM3BOJICTBEHHOH NEATENFHOCTU 4YEJIOBEKA, CBSA3aHHOU C
(U3NYECKUMU TIPOLIECCAMH, C MO3UIMNA KOJIOTUYECKOH 0Oe30MacHOCTH;
IIPEACTABICHUM O pPAlUMOHAJIBHOM IPUPOJOIOIB30BAHUU, a TaKXKE
Pa3yMHOM HCIIOJIb30BAHUM JOCTWIKCHMM HAayKH U TEXHOJOTHM Ul

JAbHEHIIIETO Pa3BUTHSI YEIOBEYECKOTO 00IIecTBa

OBmnageHue pa3IMYHBIMH  criocobaMu  paboTel ¢ uHpOpManuei
(¢U3NYEeCKOTO  COAEpXKaHUsI €  MCIIOJIb30BAaHMEM  COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPUTUYECKOTO

aHaJM3a M OLICHKU JJOCTOBEPHOCTH MOJIy4aeMoil HHpopMaIu

10

ChopmupoBaHHOCTH ~ YMEHHH  TPUMEHSTh  OCHOBOIIOJIATAIOIINE
ACTPOHOMUYECKUE TMOHATUA, TEOPUM U 3aKOHBI Ui aHaIM3a |
00BsiICHEHUST (PU3UYECKUX MPOIECCOB, MPOUCXOMAIINX Ha 3BE3NAX, B
3BE3HBIX CUCTEMAX, B MEXKTAIAKTUICCKON CpeJie; NBIKEHUST HEOECHBIX

TEJ, BOIIOLMH 3BE31 1 BeeneHHoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®U3UKE

Kon
pasnena/
TeMbI

Kon
3JIeMEHTA

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

MEXAHUKA

1.1

KMHEMATHUKA

MexaHu4ueckoe JABHIKCHUC. OTHOCHUTEIBHOCTD

MEXaHHUYCCKOI'O ABUXKCHUS. Cucrema otcuéra

MarepuanbHasi TOUKA.

Eé& pamryc-BekTop:
Flr)=(x(e) vlr ) =(z)),

TpaeKTOpIIA,

IepeMeIleHIIe:

= (Ax,Ay,Az),

IIyTb.

CoxeHIe HEPEMEII[EHIIfIZ

CkopocTh MaTepHaIbHOW TOUKHU:

__AF
D=

=X'. AHANOINYHO & =Yy U =z

Cro:xeHHe CKopocTell: 0, =0, + 0, -

Beluncnenue nepeMereHys 1 IyTd MaTeprualbHONU TOUKU



3aBUCUMOCTH Vx(t)

9 . Ao
YCKD[}EHIIE MAaTepHaNTEHOI TOYIKIL a = &—L
I r—0

Au o,
a =—2= =(u,),". aganorm4Ho a, = (v, ', a.=(v.
At Ar—s - o

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKECHHUE:

x(t) = Xo + Vpul

x()

ox




Ox

const

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE ABUKEHUE!

at

xX(1)=x,+uv, t+

vit)=u, +at

a,. = const

T T

L e =) -
Uy W, =<4, [""2 ""1]

IIpi JBIDKEHINI B OTHOM HAaIlpaBIeHHH IIYTE S =

Ly 4

-

CBoOoiHOE majeHne. Y CKOpeHne CBOOOJHOTO TaICHHUS.

Vi

(9] Xo \.—

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0L K TOPU30HTY:




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

v =y, +Unr+g‘T—1 + U, sina- -2

v (t)=v,, +g t=u,sino— gt

=0

[=
o X
g =—g=const

|
1
{u (t)=uv, =v,cosa
{

¥

KpuBosmneiinoe nuxenue. JIBuxeHnue MaTepuaibHON
TOYKH IO OKPYKHOCTH.

VYrioBas v JIMHENHAsA CKOPOCTh TOUKH:

r = wh

wR

[Ipu paBHOMEPHOM JBHKEHUU TOUKHU [0 OKPYKHOCTH
2

w=?=2;ﬂ.l




2o
. leHTpoCTpeMHUTENIbEHOE YCKOPEHHUE TOUKHU:

= w?R

ﬂl.l.l: -

2
R

c

R
. [lonHOE yckOpeHHe MaTepuabHON TOUKHU

TBépnoe teno. [locTynarensHoOe U BpalaTebHOE

1.1.9
JNBH>KEHUE TBEPAOIO TeENa
1.2 JMHAMUKA
191 Nuepumaneubie  cucrembl  orcu€ra. llepBblii  3akoH
Herorona. [IpuHnun otHocutensHocTy [Manunes
122 Macca Tena. [1H0THOCTE BEHIECTBA:




1.2.3 Cuna. IlpuHImn cyneprno3unuy CUiIL:

F

pAEHOJERECTE Fi +fat.

paBHOZEHCTB




1.2.4 Bropoii 3akon Hetotona: st marepuanbHoil Touku B 1ICO

F, =ma,




Ap = FAt

A
p
F
At
pu
F = const
F
const
1.2.5 _—
‘FIE le

Tperunii 3akoH HproTOHA 1711 MaTEpUAJIBHBIX TOYEK:

F; =—Fy




12

21

1.2.6

3aKkoH BCCMUPHOT'O TATOTCHUSA: CHUJIbI

TOYCYHBIMU MaCCaMH PaBHbBI

MIPUTSKECHUS MEXKIY




Cuna tspxectu. LleHTp TskecTH Tena. 3aBUCUMOCTH CHIIBI

TAXKCECCTH OT BBbICOTHI

pagunycom RO:
GMm

(R

h)

GMm

h Haa TOBCPXHOCTHIO IIJIAHCTHI




Cuna ynpyroctu. 3akoH ['yka:
F, = —kx
F
1.2.7 *
—kx
1.2.8 Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKEHUS:
Fop = uN
F
™
uUN

Cuna TpeHus NOKOs:
Frp = uN




Koadduuument tpenns

1.2.9

JlaBneHue:
F

P=?

S

1.3

CTATUKA

1.3.1

—

F

MOMEHT CHJIBI OTHOCHUTEIBEHO OCH BpallCHUS:

IM| = FL, rae 1 — muieyo cuitbl

OTHOCUTEIIBHO  OCH, TNPOXOJIled  depes

NEPIEHAUKYIIIPHO PUCYHKY

TOYKY

O




IlenTp Macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX

TOYCK:

_myn +mort...

1
e my +mo+...

.M.

1.3.2




B oaHOpOIHOM TT0JIE TSKECTH

(g = const)




const)

LIEHTP Macc TeJla COBMAJAET C €r0 LEHTPOM TSHKECTH
Ycnosus paBHoBecus TBEpaoro tena B MCO:
Irﬁ«f- +M,+...=0
1.3.3 T~ -

\F,+Fy+...=0

HHHP artH#

3axoH [lackans
1.3.4

JlaBiieHue B )kuAKoCTH, okosmeiics B MCO:
p=po+pgh

S

HHHP artH#
1.3.5

p

pgh

3akoH Apxumena:

FAp.\: = —Furrecy

HH#PartH F
1.3.6

Apx




BBITCCH

€CJIM TEJO U KUAKOCTh mokosTes B ICO, To

FAp.\' = PGVaurrecs

F
Apx
744
VYcnoBue niaaBaHus Tl
1.4 3AKOHbI COXPAHEHIM S B MEXAHHKE
HHHP ariH# NMiynsc MaTepuanbHONW TOUKHU:
1.4.1 »=mv




HHHP artH#
1.4.2

NMmynbc CUCTEMBI TEIL:

P=p +pzt..




HHHP ariH# 3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA!
1.43 B CO

- -

Ap = A(py + p2+...) = Fegemult + Foguemalit+..




1BHEIIH

At

2BHEIIH

At

B UCO , eciu

.jl.p=.|'jnl"}11 +p:+...




, ECIIH

'FiEEEEIJH + F:BHEI[—:+' o




1BHEIIH

2BHEIIH

PeakTuBHOE NBMKEHUE

—

HHHParHHH AF ¥
1.4.4 PaGora cuibl Ha MaloM MepeMeIeHUN:
,11=|.f'*:|-|.-'j.f|-cus a=F -Ax
1.4.5

-(;
]

MOIITHOCTE CHJIBI:




€CJIN 32 Bpems

At
At
pa60Ta CHJIbI UBMCHACTCA HAa , TO MOIIIHOCTH CUJIbI
Ad
P=— =F-vu-cosa
At
f—

Kunernueckas 3Heprusi MaTepualbHON TOUKU:

mv? p?

2 2m

EHHH =

KHH

1.4.6

my

2m




3aK0oH M3MCHCHHUS KUHCTUYCCKOM OHCPTHUU CUCTCMBbI

MatepuanbHbIX Touek: B MCO AEkun = A1 + A2 + ...

1.4.7

[TorenumanpHast 3HEPTHUSL:
JUIS IIOTCHIIUAJILHBIX CHUJI

Aqp = Elnu?mu - E:num:—:u_z "J"Em:.':'et-m

lnoTeHn




IloTeHnmanpHasl SHEPTUs MATEPUAILHON TOYKH B
OJIHOPOJIHOM I10JIE TSKECTHU:

Enn:ﬂtu =mgh

TOTEHI]

mgh

[MoTeHnMansHast SHEPTHsI YIPyro 1eGopMHUPOBAHHOTO TEJa:
kx?

EL'IIEI TEHI] = "]

TOTEHI]




BaKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFHH:
Eiex = B + Emmm-

1.4.8 B IICO AE,ex = Agcex HETOTEHIL. CHIs

B IICO AE,ex = 0., €CIIH Azcex renoresm. cux = 0

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHBI

1.5.1

l'apmonuueckue  KojeOaHUs ~ MaTepUAIBbHOM  TOYKH.
Ammumityna u ¢asa  konebanuil. KuHemarmueckoe
OTHCaHHE:
() = Asin( of +0, ).
v () =x;.
a(f)=(v,),=—w'xf)=a +&x=0
IJIe X - CMEIICHUE U3 PAaBHOBECHS.

JlnHaMuyeckoe onucaHue:

ma, = —kx,

ma




—kx.

DHepreTudeckoe ONUCaHue (3akoH COXpaHEHUS

MEXaHUYECKOM IHEPTUN):

2 2 2 2

CBsi3b aMIUTUTYJBI KOJICOAHWM CMEIICHHsS] MaTepUaTbHON
TOYKM C aMIUIMTyJaMH KojeOaHui e€ CKOpOCTH |

YCKOPEHHUSL:

Upe =0, a_ =04

[Tepron u yacToTa KoJIeOaHMIA:

[Tepron Manblx cBOOOJHBIX KOJEOAHUH MaTeMaTHYECKOTO

MasiTHUKA:
1.5.2 i
I'=2m |—
g
[Tepron cBOOOTHBIX KOJIEOaHUN PYKUHHOTO MasTHUKA!
m
T=2n T
1.5.3 Brinyxnennsie konebanus. Pesonanc. PezonancHas kpuBas
1.5.4 Ilonepeunsle ¥ mpojojbHble  BOJIHBL.  CKOpOCTb

pPacIpOCTPaHEHMS U IJIMHA BOJIHBL:

b LI
A=1T =~
-




Wutepdepentyst u qudpakius BOIH

1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOANHAMUKA
2.1 MOJIEKVYJISIPHASI ®U3UKA
2.1.1 Mogenu cTpoeHuss ra3oB, XUIAKOCTEH U TBEPABIX TEI.

[lycth TepmoanHamuyeckas cuctema (Teno) coctout u3 N

OJIMHAKOBBIX MOJICKYIIL. Tor;[a KOJIMYCCTBO BCIICCTBA




rac

— 4KciIo ABOTaIpo, m — Macca CUCTEMBI (Tena),
H

U
— MOJISIpHAst Macca BellecTBa

2.1.2 TernoBoe IBMXKEHUE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 B3aumMmoaelicTBre 4acTHIL BEIIECTBA

2.1.4 Huddy3us. BpoyHOBCKOE TBUKEHHE

2.1.5 Monens uneansHoro raza 8 MKT

2.1.6 CBsi3b MEXY JaBIACHUEM U CPEIHEH KUHETUYECKOM |



BHCPFHCﬁ MOCTYNATCIIbHOTO TCIUIOBOTO JABUKCHHUA MOJICKYIJI

uaeanbHoOro ra3a (ocHoBHoe ypaBHenne MKT):

(mp*) 2 —
" |=Zn-¢g
§) _.l 3

TOOeCT

; 2
p=-mnp- :En

rzae m0 — macca OJTHOM MOJIEKYJIBL,
N

n=—

1_.1"

- KOHLICHTPALMs MOJIEKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K
Csi3b TeMmmeparypbl Tra3a CcO CpeAHE KHHEeTUYECKOU
SHEPrue MOCTYMATEeNbHOTO TEIJIOBOTO JIBMJKEHUSI €ro
MOJIEKYIIL:
2.1.8 ! 27
o (mp~| 3
e =|— |==kT
L2 ) 2
2.19 VYpaBuenue p = nkT
2.1.10 Moenp ueaibHOrO Ta3a B TEPMOJAMHAMHUKE:




(Vpaprerme Merrereera — Krareiipona
| BEIpeCKeHH e U1 BHYTPeHHEH JHePIHH

VpaBHeHne MeHeneeBa — KianeiipoHa (mprmet
JAINCH):

oV =""RT =vRT = NkT, p=PXL
v !

BripaxeHIile 1715 BHyTpeHHell 3Hepriil 0JHOaTOMHO
ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):
3

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2.1.11 3akoH /lanbToHa 1715 AaBJIEHUSI CMECHU Pa3pPEKEHHBIX I'a30B:

p=py +pP2+..

S




2.1.12

N3omnponeccel B pa3peKEHHOM Ta3e ¢ NOCTOSHHBIM YHCIOM
Mou1eKyl N (C IOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA V):
m3orepMma (T = const): pV = const ,

n3oxopa (V = const):

LA const
T

const

b

u3obapa (p = const):

v
— = const
T

const




I'padmueckoe npencraBiaeHue u3omnpoueccos Ha pV-, pT- u
VT- mnarpamMmax.
OObeMHEHHBIH Ta30BbIi 3aKOH:

.1{,-"

p_ = const
T

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEHICCTBA V.

HaCBIH_IeHHBIe U HCHACBIIICHHBIC IIaphbl. KauecTtBeHHas

3aBUCUMOCTH IUIOTHOCTU W HOABJICHUS HACBIIICHHOTO IIapa

2.1.13
OT TEMIEepaTyphl, WX HE3aBUCUMOCTb OT 00BEMa
HACBIIIEHHOTO Tapa

2.1.14 Brnaxxnocts Bo3ayxa.

OTHOCHUTENbHAS BIAXKHOCTD:
pnapst; TJ _ Prapa {.TJ

p[-l aChIMNEpa I:T} N pE SChIIITapa {.Tj




)

)

)

)

mapa

HaceImapa

mapa

W3meHeHne arperaTtHblX COCTOSIHUU

BCIICCTBA: UCITIApCHUC

211 M KOHJICHCAIIUS, KHIICHHUE KUJIKOCTH

5116 N3MeHeHne arperatHblXx COCTOSIHUW BEILIECTBA: ILJIABJIICHUE
o Y KpUCTAJUTU3ALINS

2.1.17 ITpeoOpazoBanue 3HepruM B (pa3oBbIX Mepexoiax




2.2

TEPMOJINHAMUKA

2.2.1

TemoBoe paBHOBECHE U TEMIIEpATypa

222

Buyrpenussa sHeprus

223

Tennonepenaua kak cnoco® W3MEHEHHs BHYTpPEHHEH
sHeprun  Oe3  coBepuieHus ~ paboTel.  KonBekuwus,

TCILIOMTPOBOAHOCTD, U3JTYUCHUC

224

KonuuecTBO TEMIOTHI.
VY nenbHasa TEIUIOEMKOCTH BEIIECTBA C:
Q@ = cmAT

cmAT

2.2.5

VY nenbHas Temora napoodpazosanus L: Q = Lm.
VY nenbHas TemoTa miaBieHus A Q = Am.

VY nenpHas TemI0Ta CropaHus ToImBa q: Q = gm

2.2.6

OneMeHTapHas paboTa B TEpMOIUHAMHUKE:
A =pAV

pPAV

Boruucnenne pabotsl mo rpaduky mpomecca Ha pV-

JyarpaMmme

2.2.7

IlepBblil 3aKOH TEPMOJUHAMUKH:
Qu2 = AUsz + Ay = (U2 = Uy) + Ay




u

N

Annabara:
Q12 =0= Ay; =(U; = U;) =AUy,




u




2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTtumeie mporiecchl
ITpuHumne! aelictus TernoBbix MamuH. KIT/:
_r] — A}E.LLHJGI — QHM"F _|Qx{::r[| — 1_ |Q?S.CJT|
229 Qua.r-p Qua.r-p Qua.r-p
MakcumanbHoe 3nauenue KITJ1. [ukn Kapho:
T.. T, T
2.2.10 Max M = Ny = — — =] %=
- T g
VYpaBHeHHE TEIUIOBOTO OanaHca:
Qi + Q: +03+.., - []
Q
1
+
Q
2
2.2.11
+
Q
3
+




SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexkTpuzanuss Tel U €€ NPOsABICHUSA. ODIEKTPUUECKUN
3apsan. JlBa Buzaa 3apsja. DNEMEHTapHBIA 3JIEKTPUYECKUN

3apsij. 3aKOH COXpaHEHUS JIEKTPUUECKOIo 3apsaa

B3aumopneiictBue 3apsioB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJJTHOPOJHOM BEILIECTBE C IUIIEKTPUIECKON

MMPOHUITACMOCTBIO

gt

n‘-|q:_ 1

11
&1 dmeg, 17

11

F=k

Onexktpuueckoe mnoje. Ero neicTBue Ha 3IEKTpUUYECKUE

3apsasl

Hanpsyk€HHOCTB JIEKTPUYECKOrO MOJIA:

E =

9 npotnu

F




[Toste ToueuyHoro 3apsaa:
q

¥

E.=k

L]

OHOPOJHOC II0JIC:

E = const.




const.

KapTuns! 1MHMNA HaPsHKEHHOCTH 3TUX MOJIEN

[ToTEeHIHATBEHOCTD AIEKTPOCTATHIECKOTO TOJIS.
Pa3HOCTD TMOTCHIMAIIOB U HATIPSKEHHUE:
A1p = q(¢y — ¢2) = —qhp = qU.

q(¢




HOTeHI_II/IaJIBHaH OHEprusd 3apdaa B SBJICKTPOCTATUYCCKOM

II0JIC:
W =q¢

A=-AW

AW

HOTGHI_II/IEUI QJICKTPOCTATUYCCKOT'O TTOJIA:

CBs3b HaHpﬂ)KéHHOCTI/I OoJIA U PAa3HOCTHU NNOTCHIUAJIOB JJIA

OJTHOPOHOTO 3MeKTpocTarndeckoro moiist: U = Ed

3.1.6

Wpunnm-r CYHEPHO3ULMU DICKTPUYECKUX HOJCH:




E = E‘l +E:+....¢=d-"1 +¢:+...

-




IIpoBOJHUKH B AJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3aps10B: BHYTPU ITPOBOTHUKA

E-=0

E
3.1.7
L
0
, BHYTPH Y Ha ITOBEPXHOCTH IIPOBOJHUKA ( = const
318 JAMBIEeKTPUKHI B ANIEKTPOCTATUYECKOM noJe.
JIManeKkTpruecKkasi MPOHULAEMOCTh BEIIECTBA €
3.1.9 Konpnencarop. DnekTpo€MKOCTh KOHIEHCATOpa:!




DNeKTpOEMKOCTD IJIOCKOTO KOHJIEHCATOPA:
£€pS

C T=ECD

&€

S
eC
0
3.1.10 [TapamiensHOE COEIMHEHUE KOHIEHCATOPOB:
g=q +q:+....U; =U; =---r‘Cnapa.1:t-Cl +C+..




mapan




IlocnegoBaTenbHOE COSIUHECHHUE KOHACHCATOPOB:

U= U‘l +U:...,G_‘1 = Q2=




T10CJ]I




DHEprus 3apsHKEHHOTO KOHIEHCATOpa:
qUu CU?* gq°

W, =-—

2 2 2C

3.1.11

qU




cuU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

Ag

Ar Ar—)

IlocTosauusbii Tok: I = const

JIst IOCTOSIHHOTO TOKa q = It

3.2.2

VY CnoBus CyIIECTBOBAHUS SJICKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

323

3axon Oma 0y yyacTKa LeHu:




DNeKTpUUECcKOe COINPOTHBIICHUE. 3aBUCUMOCTh
CONPOTHUBIIEHUS OJHOPOJHOIO MPOBOJHUKA OT €r0 JUIMHBI U

CCUCHU. y,Z[CHBHOC COIMPOTUBJICHUC BCIUICCTBA.

=p=-
R
324 p
S
[
325 Ucrounuku Toka. I/]C MCTOUYHUKA TOKA:




4 _
“ T CTO PO HHEDICHA
E = —

q

A

CTOPOHHUXCUIT

BHyTpeHHee conpoTUBIIEHNE UCTOYHHUKA TOKA

3.2.6

3akoHn Oma 1Jig MOJIHOM (3aMKHYTOMW) 3JIEKTPUUYECKOM LIETIH:

E =1IR + Ir, oTkyna

Rr




E.r

= R
3.2.7 [TapannensHoe coeqMHEHNE IPOBOAHUKOB:
I=IN+12+..,Ul=02=._,,
1 1 1
=—+—+..

+
R mapaLT Ry R

mapat




HOCHGHOB&TGHLHOC COCAMHCHUC NPOBOJHUKOB!
U=Ul+U02+.,11=12=.,,
RI’[I:II:.'I = R'.l + R:+...

Tocin




3.2.8

Pabota anexrpuueckoro toka: A = [Ut.

3axoH [[xoyns — Jlenna:

Q = I*Rt
0

I
2

Rt

Ha pesucrope

a

R:Q=A= I?Rt = IUr=?t




Ut

MOH_IHOCTB SJICKTPUYCCKOTO TOKaA:

TertoBast MOIITHOCTB, BBIAEISAEMAs HA PESUCTOPE:

2
2 U r
P=PPR=—=]U
3.2.9
R
MomHOCTh UCTOYHUKA TOKA:
AA
_ CT. CHIT -
v
Ar—0
CBoOOMHBIE  HOCHTENHM  JJIEKTPHUYECKUX  3apsjioB B
3.9.10 IIPOBOJHUKAX. MeXaHU3Mbl IIPOBOJAMMOCTH  TBEPIBIX
METaJUIOB, PaCTBOPOB U PACIUIABOB 3JIEKTPOJIUTOB, I'a30B.
[TonynpoBoanuku. 110s1ynpoBOTHUKOBBINA U0
33 MATI'HUTHOE IT1OJIE
3.3.1 MexaHn4yeckoe B3aUMOJIEHCTBUE MAarHuToB. MarHutHoe

none. Bekrop  MarHutHOM — mHAykuuu.  [IpmHnwmn




Jlunun wHAayKnuuM MarHutHOoro moJia. Kaprtuna nuHM
WHIYKLIUU MAarHUTHOTO OJIA M0JI0COBOTO u

HOHKOBOOGpaSHOFO IIOCTOSAHHBIX MAarHuTOB

OneiT Opcrena. MarHuTHOE MOJ€ NMPOBOJHUKA C TOKOM.

Kaptuna nuHMI MHAYKUIUM MarHATHOTO TMOJIS JUIMHHOTO

3.3.2
OpsSMOTO  TPOBOJHMKA M 3aMKHYTOT'O  KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM

3.33 Cuna AmMniepa, €€ HalIpaBJIEHNE U BEJINYMHA:

F, = IBlsina




IBlsina
, TJIC 0L — YT'OJI MEX/Ty HallPaBJICHUEM MPOBOIHUKA U BEKTOPOM

B

3.3.4

Cuna JlopeHua, e€ HanIpaBJIeHNE U BEJIMYMHA:

Jlop

UgllvBsina
IZIE 0L — YroJI MKy BEKTOpaMu

r




. I[BI/I)KCHI/IC SapH)KCHHOﬁ 4JaCTUllbl B OJHOPOAHOM MAariuTHOM

I10JIC

OJIEKTPOMAT'HUTHAA MHAYKIUA

IToToK BEKTOpa MarHUTHON MHAYKLIUHU:
$ = B,5=FB5cosa

3.4.1

BScoso.
B

7
<
<&

342 SBnenue anekrpomarHuTHOM nHAYKIMK. DJ1C nHayKINN

3aKoH 37eKTpoMarHuTHoM uHaykuuu dapanes:

343 E=—-—

3.4.4




SJC MHAYKIUY B IPSMOM IPOBOTHHUKE JUTUHOM |,

ABUXKXYHICMCS CO CKOPOCTBIO

)

B OJIHOPOJHOM MarHuTHOM IoJje B:
E; |I= Blvcosa

UE

Blvcosa

, TJIE 0. — yroJl MeXay BEKTOpoM B 1 Hopmaibio

n




K IIJIOCKOCTH, B KOTOPOH JIEXKAT BEKTOPBI

Inv

; €CIIH

o




TO
E; |= Blv

UE

Blv

3.4.5 IIpaBuio Jlenua

3.4.6 NHAyKTUBHOCTB:




, umu @ = LI.

Camounaykuus. 3/1C caMOMHIYKIIMH:

E, :_LEL =L
B At

ik

Af—l)

OHeprusg MarHUTHOTO TOJISl KATYLIKU C TOKOM:
LI*

o
s

W, =

3.4.7

LI

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

Konebarenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KoJiebaHus B UACATLHOM KOJIeOaTeTbHOM KOHTYpE:




[a(1) =umasin( ot + )

®opmyna ToMmcoHa:

T = 2m/LC

27

LC

, OTKyza
2 1

2w

LC

11[?] =g, =0, cos( @t + @) =I__ cos(cr +q))




CBs13p aMIUIUTYIBl 3apsiia KOHAEHCATOpa C aMIUIMTYAON
CHJIBI TOKa TpPH  CBOOOJHBIX  AJIEKTPOMArHUTHBIX

KoJIeOaHUAX B HIeaTbHOM KOJIeOaTEIbHOM KOHTYPE:

max

qma.x =

EY

3aKkoH COXpaHCHHUA SHCPIruru B UACAJIBHOM Ko1e0aTeIbHOM

KOHTYpE:
3.5.2
3.53 BbIHyXIeHHBIE 3JIeKTPOMAarHUTHBIE KosieOanus. Pe3onanc
Ilepemennbii  1OK.  IIpomsBoacTBOo,  nmepemada H
noTpebIeHNE EKTPUIECKON SHEPTUH
3.5.4 . . . .
cus LT CcU- L
+ = I — IEX — COonst.
2 2 2
3.5.5 CaoiicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3aumnas

opucHTaud BCKTOPOB B BHCKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

ELBLlc¢




3.5.6

[Ixamna DIEKTPOMArHUTHBIX BOJIH. IIpumeneHue

QJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6]:ITy

3.6

OIITUKA

3.6.1

IIpssMOIMHENHOE pacCIpOCTpaHEHHUE CBETa B OJHOPOJHOM

cpene. Todyeunsiit ucTOUHUK. JIyu cBeTa

3.6.2

3aKOHBI OTPAKEHUSI CBETA.

a=p

ol B

PPy ayd

3.6.3

[TocTpoeHne n300pakeHUH B IIIOCKOM 3epKajie

3.6.4

3aKOHBI IPEJIOMJIEHUS CBETA.

IIpenomiienue ceera:

nySina = n,sinf




sino.

sinf.

AOCOIOTHBIH MMOKa3aTeNb MPETOMIICHHS:

c
MNage = =

abc

OTHOCI/ITeHBHI‘Jﬁ II0Ka3aTejb HpeJIOMJIeHI/IH:
i B 1y

Ngm = =
?21 t'_‘_




OTH




XoJI ny4eu B IpU3Me.
1"1 e 1"2 » I?1}.1 e HJ}'J
COOTHOIIIEHHE YacTOT UM COOTHOIIECHHUE JUIMH BOJIH IIpU

nepexoa€ MOHOXPOMATHUYCCKOTO CBCTa UYCPC3 TIpaHULlY

pazzerna AByX ONTUYECKUX CPEN:

3.6.5

ny,<n, n,

1y

(Im)

[1osiHOE BHYTpEHHEE OTpaXKECHHUE.

IIpenenbHblii yrol MOJIHOIO BHYTPEHHETO OTPaKEHUS:
1 N2

Singg, =—=
T Ngrw M

Sino.




3.6.6

Cobwuparonue M pacceuBalIIie JTUH3bI. TOHKas ITUH3A.

DOKYCHOE pacCTOSIHUE U ONTHYECKasi CUjla TOHKOW JTMH3BI:




3.6.7

®opmysia TOHKOM JIMH3BI:
1
F

1 1
—+==
d f




VBenuueHue, JapaeMoe JIMH30M:

h | f
r=a=—a
I
H
h
d

00




d T~

Sl

F\ h
f

ke a

B cirydae pacceuBaronieit JIMH3LL:

3.6.8

Do F—li}
=50




00

XoJI iay4a, IPOLIEAIIETO JUH3Y MO0 IPOU3BOJIBHBIM YIJIIOM
K e rimaBHOU onrtudeckoil ocu. Iloctpoenue nzobpaskeHuit
TOYKH M OTpE3Ka NpSAMOM B COOMPAIOLINX U PACCEUBAIOLINX

JJUH3aX U UX CUCTEMAax

3.6.9

dotoanmapaT Kak onTHueckuil mpubop. [ma3  kak

OIITHYCCKasa CUCTEMA

3.6.

T/TI—ITqu)PpPHITI/TQ CBETA. T(ananTnmP UCTOYHUKU, Y CIOBUS




HaOII01eHUS MaKCUMYyMOB " MUHHMYMOB B
UHTEPPEPEHIIMOHHOW  KapTHHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHHUKOB!

I
MaKCHIMYMBI — A=2m—, m=0,+1,£2,£3,,

e

A
MITHIIMYMBI — i*-.:{lm+1_];, m=0,£1,+2 +3

.

3.6.11

Hudpaxmust cBeta. JudpakuuonHas pemérka. YciioBue
HAOJIOEHUST TJIABHBIX MAaKCUMYMOB IIpU HOPMAaJIbHOM
MaIecHU MOHOXPOMATHYECKOT0 CBETa C JUIMHOW BOJIHBI A Ha

peméTky ¢ mepuoaom d:

dsing,, =mim=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera

KBAHTOBAS ®U3MKA

KOPITY CKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1 I'unore3a M. [1nanka o kBanrax. @opmyna [lnanka: E = hv

4.1.2 ®oTtoHbl. DHeprus GoToHa:

. he
E = nv =—= pf_
A

he




hv

413 ®oroddpdexr. Ombitet  A.I'.  CromeroBa.  3aKOHBI
o ¢dororpdexra
4.1.4 VYpaBuenue DifHirelHa 11 GoTorddexra:




Ejorona = ABBIXOAA+ Eyypman.

¢orona

ABBIXOTA
+

KUHmMax

¢orona

he




he
g ——— 'F“'Kp = T
Kp

A

BbIXOOa
hv

Kp

A

Kp

he

mr:mm’
EI‘:HH.‘TLE.X = T = Eusan




KUHmMax

my

eU

3amn

JlaBieHue cperta.

I[aBJIeHI/IG CBCTa Ha IIOJIHOCTBIO OTPAXKAIOUIYIO

4.1.5
MIOBEPXHOCTh M HAa  IOJHOCTBIO  MOTJIOUIAOIIYIO
IIOBEPXHOCTH
4.2 OU3NKA ATOMA
4.2.1 [ImanerapHas MoJenp atoMa
4.2.2 [Toctynatel bopa. M3nyyenne u nornoieHre GOTOHOB MPH

MepexoJie aToMa ¢ OJJHOTO YPOBHS SHEPTUU HA JIPYTOM:




hv —ﬁz

mr -~ A
“mn

E,-E

¥l

4.2.3

JInHenyaTple CIIEKTPBL.

CriekTp ypOBHEHN 3HEPTrUU aTomMa BOJAOPOa:
—13,62B

] =

-

E n=1,23 _.

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas monens sigpa ['eiisenOepra — MiBanenko. 3apsiq

sapa. MaccoBoe uucio sapa. M30Tomsl

43.2

PagnoakTUBHOCTE.

Anbda-pacnan:
A A4 4
bera-pacna.

DNeKTpOHHBIN B-pacman:

A A 0 —
zX>zY + je+v,

[To3utponHsIii B-pacnan:
AX>A Y+ e+ v,

I'amma-usiyuenue

433

3aKoH paJHoaKTUBHOIO pacnaja:

N(t) = Np=2T

N(©)




-t

[TIycTh m — Macca paMOaKTUBHOTO BellecTBa. Torma

m(t) =mg= 2T

m(t)

-t




4.3.4

SAnepHble peakuuu. Jlenenue U CUHTE3 sSAEp




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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