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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uU3MKE HA YpPOBHE CpeAHEro oOmero oOpa30BaHHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHWH U TPeOOBaHUI K pe3ylbTaraM OCBOCHUS
OCHOBHOM 00pa3zoBarenbpHOU porpaMmel, rp efctaBieHHbIX B DI'OC COO, a Taxke
c yuéroMm denepanbHOii paboueld mporpaMmbl BocrmuTaHusS W KoHIemmm
p eroJaBaHus yueOHoTOo np eamera « Pusnka» B 00pa3oBaTeIbHBIX OPraHU3aIMIX
Poccuiickoit denep anum, p a3y OMMX 0CHOBHBIC 00pa30BaTEIIBHBIC TPOTPAMMEL.

[Tporpamma o usuke omnp eaensier 00s13aTeIbHOE P EAMETHOE COAep )KAHME,
yCTaHABIMBAET PEKOMEHIY EMYIO MOCIET0BATEIFHOCTh U3YUCHUS TEM U Pa3/IeioB
y4eOHOTO MpeaMeTa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH,
JOTUKM Y4eOHOro Tmpoliecca, BO3PACTHBIX OCOOEHHOCTEW O0O0yYaroIMXCsL.
[Iporpamma mo ¢u3uke Aa€T MPEACTABICHHE O IENAX, COAEpIKaHUU, OOIIeH
crpaTterud OOYyYE€HHUs, BOCIHMTAHMS W pa3BUTUA OOYyUYarOUMXCS CpENCTBAMU
yueOHoro npenmera «Pusuka» Ha yriryOJIEHHOM ypOBHE.

N3ydenue xkypca Gu3NKM yriayOiaEHHOTO ypOBHS MO3BOJISET pEan30BaTh
3aJ1a4y 1p 0(PeCCHOHAIBHON Op UEHTALIUN, HATIP aBJIEHO HAa CO3/IaHUE YCIOBHUM IS
NP OSIBICHUSI CBOUX HMHTEIJIEKTyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH KaKIbIM
oOyYarmmmMcs, KOTOpble HEOOXOAMMBI HJis TPOJOJDKEHUS OO0pa3oBaHHs B
OpraHu3aluax Mpo¢ecCHOHAILHOr0 00pa3oBaHMsl MO Pa3JIUYHBIM  (U3UKO -
TEXHUYECKUM U UHXKEHEP HbIM CIIELUAIbHOCTSIM.

B nporpamme o ¢puzuke onp eAensitorcs iIaHupyeMble PE3YJIbTaThl 0CBOEHUS
Kypca (U3MKM Ha YypOBHE CpeAHEro oOmero oO0pa3oBaHMs: JIMYHOCTHBIE,
MeTanpeaMeTHble, TNpeaMeTHble (Ha  yriyOnéHHoMm ypoBHe). Hayuwo-
METOJIOJIOTUYECKO OCHOBOM i1 pa3pabOTKM TpeOOBAHUM K JIUYHOCTHBIM,
METanpeIMETHbIM M MPEIMETHbIM pe3yjbTaraM OOY4YarolMXCs, OCBOMBILIUX
porpaMmy 1o (pU3MKe Ha Yp OBHE Cp €HEr0 00111er0 00pa3oBaHus Ha YTy OJ1EHHOM
YPOBHE, SIBJISETCS CUCTEMHO-IEATEIIbHOCTHBIN MOAXO/I.

[Iporpamma no ¢pu3MKe BKIIOYAET:

IUTAHUP YEMBIE P €3YJIbTaTbl OCBOEHUS Kypca PU3MKH Ha Y1y 0JIEHHOM YPOBHE,
B TOM YHCII€ NP €IMETHBIE PEe3YJIbTAThI 110 rOJaM 00yUYEHUs;

coziepkanue yueoHoro npeamera «dusrkay no rogam oOyueHusl.

[Iporpamma 1o Qu3MKe HWMEET NPUMEPHBIM XapakTep U MOXKET ObITh
UCMOJIb30BaHa YUUTENAMHU (PU3UKH [T COCTABIICHUSI CBOMX pab04YuX IpOrpamMMm.

[Iporpamma o (pu3uKe HE CKOBBIBAET TBOP YECKYIO MHULIMATUBY yUUTENIEH U
NP EIOCTaBIsIET BO3MOXKHOCTH JJIsI pealu3allid pa3IMYHbIX METOJUYECKUX
NOJXOJIOB K TMpenojaBaHuio GU3NKKM Ha yriIyOJIEHHOM ypOBHE NPU YCIOBHU
COXpaHEeHus 0053aTeNbHON YaCTu COJIepKaHUs Kypca.

du3nka Kak Hayka o HauOojee OOIIMX 3aKOHAX MPUPOJbI, BHICTyMasl B
KauecTBe yueOHOTO MpeaMeTa B IIIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHUM 00 okp yxatouieM mup e. [1IkoapHbIN Kypc pu3nku — cucteMooOp a3yrommil
JUIs1 €CTECTBEHHO-HAYYHBIX YUEOHBIX P €AMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE MPOIIECCOB W SIBJICHUHN, U3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
¢usnueckoid reorpadueil u actpoHoMmueid. Mcmnonb3oBaHWE W AKTUBHOE
NpUMEHEHUE (PU3NYECKUX 3HAHUM ONpenenuso xapakrep U OypHOe pa3BUTUE
Pa3HO00pA3HBIX TEXHOJIOTH B c(pep € SHEp FeTUKH, TP aHCIIOPTa, OCBOCHHSI KOCMOCA,
NOJIy4eHHUs. HOBBIX MaTepHajioB C 3aJaHHbIMU CBoMcTBaMu. M3yueHue (puzuku
BHOCUT OCHOBHOM BKJIaJl B (JOpMHUPOBAHUE €CTECTBEHHO-HAYYHOMN Kap THHBI MUpa
oOyuarouierocs, B pop MUpOBaHUE YMEHHUI NP UMEHATh HAYYHBIM METO]T TO3HAHUS
NP U BBIMOJHEHUU UMU YUEOHBIX UCCIIETOBAHUIA.

B ocHOBY Kypca U3k Ha yp OBHE Cp €THEr0 0011ero 00pa3oBaHUs OJIOKEH
pAI HIIEH, KOTOPbIE MOKHO pacCMAaTp UBATh KaK P UHIUIIBI €r0 MOCTP OCHUS.

Hoea wuenocmunocmu. B cCOOTBETCTBHM C HEH KypC SIBJISIETCS JIOTHYECKH
3aBep IIEHHBIM, OH COJAEP KUT MaTEp Al U3 BCEX Pa3JenoB (PU3MKU, BKIIOUAET KaK
BOIIP OCHI KJIACCUYECKOM, TaK U COBP EMEHHOU (PU3UKH.

Hoen z2enepanuzayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca (U3NKU
00beIUHEH BOKpPYr (u3Mueckux Teopuid. Bemymmm B Kypce sBIseTcs
dbopMHpOBaHHUE TP ECTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTep U, BEUIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus MpeArnoaracT UCrojab30BaHUE
T'YMaHUTAapHOTO MOTEHIMala (U3NUECKOW HAayKd, OCMBICICHUE CBS3U Pa3BUTHSL
bu3nKy ¢ pa3BuTHEM OOIIECTBA, @ TAKKE C MUP OBO33PEHYECKUMU, HP aBCTBEHHBIMU
Y KOJIOTHYECKUMH TP 00JIeMaMHu.

Hoen npuxknaonoit nanpasnennocmu. Kypc Gbuszuku yriayOaEHHOTO YPOBHS
TP €I10JIaraeT 3HAKOMCTBO C IIUP OKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTHYECKHX
P WIIOKEHUM M3YYEHHBIX TEOPUW U 3aKOHOB. lIpm 3TOM paccmaTtpuBaroTcs Ha
YpPOBHE OOIIMX MPEICTaBICHUNA U COBPEMEHHBIE TEXHUUECKHE YCTpOWCTBA, U
TEXHOJIOTUH.

Hoea »3Kkono02u3ayuu peanusyercss NOCPEICTBOM BBEIEHUS 3BJIEMEHTOB
COJIepIKaHMs, TOCBAIIEHHBIX OSKOJOTHYECKUM TMpoOJieMaM COBpEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKke 0O0CYKICHUS
p 00J1eM p aLIMOHAIIBHOTO TP UPOIONOJIB30BAHMUS U IKOJIOTHYECKON O€30MacHOCTH.

OcBoenue cojiep kaHusi Mp OrpaMMBbI 1Mo (PU3UKE JOHKHO OBITH TOCTP OEHO HA
P MHIIATIAX CHCTEMHO-IEITeIbHOCTHOTO Toaxoaa. st Gu3uky p eamu3ariusi STUX
I MHIIUTIOB Oa3UPyeTCs Ha UCTIOJIB30BAHUH CAMOCTOSITEIILHOTO IKCIIEp UMEHTA KaK
MIOCTOSTHHO JIeHCTBYIOMIEro ¢akropa ydeOHOro mpomecca. s yrimyO6i€HHOro
YPOBHA — 3TO CHCTEMa CAaMOCTOSITEIBHOIO YYEHHYECKOTO JSKCIEpHMEHTA,
BKJIIOUAOIIEr0 (pOHTAIbHbIE YYEHHUYECKHUE OIMBITHI MPU HM3YyHYEHUH HOBOTO
MaTepuaia, 1adopaTopHble paboTel U paboThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a p eanuzanuu GU3NYECKOTo P aKTUKyMa. B iep BoM cityuae rp ak TuKyM
npoBouTcs 1ubo B koHue 10 m 11 kiaccoB, nub0 mociie MepBOro U BTOPOTrO
MOJIYTOIMH B KaXKJIOM U3 3TUX KilaccoB. BTopoii cmocod — 310 mHTErp amms padot
NpaKTUKyMa B CUCTEMY J1a00paTOpHBIX paboT, KOTOPKIE P OBOISTCS B MP OIIECCe
u3zyueHus pazaena (temsl). [Ipu 3Trom mon paboramu mpakTUKyMa IMOHUMAETCS
CaMOCTOSITEIbHOE HCCIIEJOBAHUE, KOTOPOE TMPOBOJMUTCS MO PYKOBOICIBY
CBEPHYTOTO, 0000IIEHHOTO BUIa O€3 MOMIArOBOM UHCTP YKIIHH.

B mporpamme mno (Qu3mke cucTeMa YUYEHHYECKOT'O OKCIEepUMEHTA,
1a00paTopHBIX paboT U MpPaKTUKyMa IpeCTaBICHA AUHBIM TepedHeM. Brioop
TEMAaTHKH JUISl OTHX BUIOB YYCHHUYECKHX MPAKTUYECKUX PabOT OCYIIECTBISACTCS
y4aCTHUKaMH 00p a30BaTEIbHOTO I O1IECCa UCXO1s U3 0COOEHHOCTEH MOy P OYHOTO
IUIAHUPOBaHUSI M OCHalleHusi kabuHera ¢usuku. [lpu 3TOoM obOecneunBaercs
OBJIaZiIcHHe OOYYaIOIMMUCI YMEHHSIMH TPOBOJUTH TMPSIMbIE M KOCBEHHBIC
U3MEp CHUS, UCCIICAOBAHUS 3aBHCUMOCTEH (DPM3MUYECKUX BEITUYMH M TIOCTAHOBKY
OTIBITOB TIO TP OBEPKE TP €IJI0KEHHBIX THITOTE3.

Bonbioe BHUMaHHE yACTSETCS P SIICHUIO p aCYETHBIX U KAUECTBEHHBIX 3a/1a4.
[Tpu3TOM /TSI pacuETHBIX 3a/1a4 TP MIOPUTETOM SIBIISTFOTCS 33/1a4H C SIBHO 3a]IaHHOU
Y HESBHO 3aJIaHHOM (PU3MUECKO MOJIEITBIO0, IIO3BOJISIONINE TP IMEHSTH N3y YCHHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjielia Kypca, TaK U HHTETPUPYSI
Ip IMEHEHWE 3HAHUH U3 pa3HBIX pa3/enoB. [Jis kaueCTBEHHBIX 3a/a4 P HOPUTETOM
ABJISIIOTCS 3a/JaHusl Ha OOBSICHEHME/TIpE/CKa3aHUe NPOTEKAHUA (PUINIECKUX
SIBIICHUH U TIPOIIECCOB B OKP Y KAOIIEH )KU3HH, TP eOYIOIIHe BHIOOPa PU3NIECKOI
MOJICTIN JJISl CUTyalluy TP aKTHKO-OP UEHTHP OBAHHOTO Xapakrepa.

B cootBerctBum ¢ TpedoBanmsamu ®I"OC COO k MaTep HaTbHO-TEX HIY €CKOMY
obecreueHnIo yueOHOro nporecca Kypc GU3UKU yri1yO0JIEHHOTO YPOBHS HA YPOBHE
cpemaHero o61ero oOpa3oBaHUsS MOJKEH HU3Y4daThCs B YCIOBHSX IPEIMETHOTO
kabuHeta. B kaOunHere ¢GU3MKKM MOJDKHO OBITH HEO0OXoAuMOE J1abopaTOpHOE
000p yI0OBaHUE JJ151 BHITIOTHEHNS yKa3aHHBIX B IIP OrpamMMe 1Mo (pU3nKe y4eHY €CKHX
OTIBITOB, JTAOOPATOPHBIX pabOT M pabOT MPaKTUKyMa, a TAK)KE JEMOHCTP allHOHHOE
000pyTI0BaHHE.

JleMoHCcTpanmmoHHoe oOopyaoBaHKe (HOPMHUPYETCSI B COOTBETCTBHH C
OPUHIUIOM MUHUMAJIBHOM JIOCTATOYHOCTH U  OOECreYrMBaeT MOCTAHOBKY
MEPEYUCICHHBIX B TporpamMme mo (U3NKE KIIYEBBIX IEMOHCTpaIMid ISt
UCCIIEIOBAHUS W3yYaeMbIX SIBICHHH ©  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX I UMEHEHHH.

JlaboparopHoe oOopyaoBaHWE IS YYCHHMYECCKHX IPAKTHYCCKUX pPadoT
dopMupyercs B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaercs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyudaroumxcs. TeMaThyeckue KOMIUIEKTHI
JabopaTopHOro 00OPYAOBaHUS OJKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM



UCMOJIb30BaHUM AHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUE IU(POBBIX JTa00PaTOP Uil

OCHOBHBIMU LENISIMU U3YU€HUS (PU3UKHU B 00111eM 00Opa30BaHUU SIBJISIOTCS:

dbopMHpOBaHUE HUHTEpECa M CTpEMJICHUS OOyYalOIIMXCS K Hay4dHOMY
WU3YUYCHUIO TIPHUPOJIBI, pPa3BUTHE WX HMHTCIUICKTYAIbHBIX ¢  TBOPYECKUX
CITOCOOHOCTEH;

pa3BUTHUE MPEJICTABIICHUNA O HAYYHOM METOJI€ TO3HaHUS U (OPMHUPOBAHUE
UCCIIEIOBATEIbCKOTO OTHOIICHUS K OKP Y>KAIOUIUM SIBICHUSIM;

(bopMHpOBaHUE HAYYHOTO MUP OBO33PEHUS KaK pe3yJibTara U3yUEHUs] OCHOB
CTpOEHUs MaTepur U (PyHIAMEHTaJIbHBIX 3aKOHOB (DPU3UKHU;

dhopMuUpOBaHUE YMEHUM OOBSICHATH SIBJICHHUS C UCIIOJIb30BaHUEM (DU3UYECKHX
3HAHUUN U HAYYHBIX J10Ka3aTENIbCTB;

dbopMHUpOBaHUE MPEACTAaBICHUNA O POJU (PU3MKKU [JIsI Pa3BUTUS JpYIUX
CCTECTBCHHBIX HayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTUE  TPEACTaBIEHMH O  BO3MOXKHBIX  chepax  Oymymieit
npodeccHOHaTbHON JEATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOJATOTOBKA K
JalibHeWIeMy 00y4eHHIO B ’TOM HaIp aBJICHHUH.

JlocTikenue 3TUX 1eell o0ecrneunBaeTcsl pelieHeM ClIeAyouX 3a1ay B
mporiecce n3ydeHust Kypca GU3uKd Ha ypOBHE CP €THET0 0011ero oopa3oBaHUs:

npHuoOpeTeHNEe CUCTEMBI 3HaHUM 00 00IKX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHUSAX, BKJIIOYasT  MEXAHWUKY,  MOJIEKYJSIpHYI0O  (U3HKY,
AIIEKTP OAMHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTp 0(U3HKHY;

dbopMHUpOBaHUE YMEHUI NP UMEHSTh TEOP ETUYECKUE 3HAHUS 1JIs1 0O BICHEHUS
bu3nueckux SIBICHUN B MPUPOJC M JJISI MPUHATUS MPAKTUUECKUX pEIICHUI B
MMOBCEIHEBHOM YKU3HU;

OCBOEHHE CIIOCOOO0B P CIICHUS PA3TUYHBIX 337124 C SBHO 33aHHOMN (PH3 1Y €CKOM
MOJIENIbIO, 3aJ1a4, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/aHue (PU3UUECKON
MOJIENIM, aJICKBAaTHOW YCIOBUAM 3aJlaud, B TOM YHCIE 3aJad HHXKEHEPHOro
Xapakrepa;

NoHUMaHWE (U3NUECKUX OCHOB W TMPHHIMIIOB JCHCTBUA TEXHUYECKUX
YCTP OMCTB M TEXHOJIOTUYECKHUX TP OLIECCOB, X BIMSIHUS HA OKP yKAIOIIYIO Cpeny;

OBJIAJICHUE METOJaMU CaMOCTOSITEIHLHOTO TUIAHUPOBAHUS W P OBEACHUSI
bu3nueckux OKCIEPpUMEHTOB, aHajdW3a W UWHTepIperauud WHGOP MAIWH,
OTIp €7ICJICHUS TOCTOBEPHOCTHU TOJIYUCHHOTO P e3yJIbTaTa;

CO3JIaHUE YCIOBHUM IS PA3BUTUS YMEHHM IIP O€KTHO -UCCIIE€I0BATENhCKO,
TBOPYECKOU JIEATETBHOCTH;

pa3BUTHE HHTEpeca K cepam Mp oPecCHOHATHLHOM JesITebHOCTH, CBSI3aHHON
C QU3BUKOM.



B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yrnyOn€HHbINA ypOBEHb
u3yudeHuss ydeOHoro mnpeamera «®Pu3uka» Ha YPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusi BbIOMpAETCs OOYYAIOUMMUCS, IUIAHUP YIOUIUMH TP OJI0JI>KEHUE
00pa3oBaHUs MO CHEHHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO TP O (puis.

Ha u3yuenue ¢puzuku (yriny0J€HHBIN yp OBEHb) HA YP OBHE CPEIHEr0 0OIEro
oOpazoBanus orBoauTcs 340 yaco: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEAENIO).

[Ipennaraemsbiii B mporpamme no (¢GuU3NKE MepedeHb JadopaTOpHBbIX U
NPaKTUYECKUX palboT SBISIETCS pPEKOMEHAOBAHHBIM, YUYHUTENb JAENAeT BHIOOP
NpOBEIEHUsI J1a0OpaTOpHbIX pabOT U OMBITOB € YYETOM HHIAMBUAYAJIbHBIX
0COOCHHOCTEN 00yYarONUXCA.



COAEPXAHUME OBYYEHUA
10 KVIIACC

Paznen 1. Hay4nbiii MeTOX MO3HAHMS IPUPO/BL.

®duszuka — pyHAaMeHTadbHas Hayka o pupoze. Hayunblii MeTo 1 MO3HAHUS U
METO/Ibl UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUM.

DKCHepUMEHT U TeopHsl B Mpollecce Mo3HaHus npupoapl. Habmonenue u
HKCIEP UMEHT B (DU3HKE.

CnocoObl u3MepeHus: (U3UYECKUX BEJIMYUH (aHAJOTOBbIE W ILHU(P OBbIE
U3MEp UTENIbHbIE P UOOP bI, KOMITbIOTEP HbIE TaTYUKOBBIE CUCTEMBI ).

[TorpemHoctn wu3MepeHuid  (U3MYECKHX BeIWYMH (aOCoioTHasT W
OTHOCHUTEJIbHAS).

MopenupoBanue GU3NUECKUX SIBICHUN U MPOIECCOB (MaTep MaIbHAS TOUKA,
a0COJIIOTHO TBEPI0€ TEI0, U/CabHAS )KUIKOCTh, U1€aJIbHBIN a3, TOYSUHbIN 3apsi).
I'unoresa. du3nueckuii 3aKOH, I'p aHULIBI €ro TP UMEHUMOCTH. Pr3nyecKas TEOPUs.

Ponb u Mecto ¢usuku B GopMHUPOBAHMHM COBPEMEHHOW HAYYHOU Kap TUHBI
MHUpa, B IPAKTUYECKOH A TETbHOCTH JIIOJEH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomaol, npAKMUKYM.

N3Mep eHre CUiTbl TOKa 1 HATIP SKEHUSI B 1IETIH ITOCTOSTHHOTO TOKa MPY MOMOIITH
aHAJIOTOBBIX U UG OBBIX U3MEPHUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(poBoit mabopaTtopueil o ¢uzuke. [Ipumep b1 usmep enus
bu3NUeCcKUX BETUYMH MPHU MOMOIIHA KOMIIBIOTEP HBIX JATYHUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBHKECHMUSL
Cucrema otcuéra.

[Ipsimas v oOpaTHas 3a1a4l MEXaHUKH.

Paauyc-BekTop MaTepuaibHOM TOYKH, €ro MPOEKIUH HAa OCH CHCTEMBI
KoopauHaT. Tpaekropwus.

[Tepememnienue, cCKOpOCTb (CpeAHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTEpHUAIBHONW TOYKH, MX IMPOEKUUU HA OCH CUCTEMBI KOO JIHMHAT.
CnoxeHue rnep eMeIeHU U CI0KEHUE CKOP OCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE NP AMOJIMHENHOE IBH>KEHNE. 3aBUCUMOCT
KOOP IMHAT, CKOP OCTH, YCKOPEHUS U IyTHU MaTep MaJbHOW TOYKH OT BPEMEHU U HX
rpadukmu.

CBoOoaHOC majgeHue. YCKOpeHHue CBOOOJIHOrO majeHus. [[BrkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJHHAT, CKOPOCTH U
YCKOp €HUsI MaTep HaIbHOM TOYKU OT BPEMEHU U UX TpaduKu.



KpuBoimHeiiHoe nBWkeHHE. J[BI)KEHHME  MaTEpHUAIbHOW TOYKU IO
OKPY’KHOCTU. YTJIOBasg M JUHEHHas ckopocth. [lepuoa m yacrota oOpanieHus.
[{enTp ocTpemMuTenbHOe (HOP MAIBHOE), KACATENbHOE (TAHT€HIUATIbHOE) U TI0JIHOE
YCKOp €EHUE MaTep HaJIbHOM TOUKH.

TexHuyeckne ycCTpOWCTBA M TEXHOJOTHMYECKME IPOLECCHI: CHUIAOMEID,
JBU>KEHHE CHAP 51J10B, LIETTHBIE, IIIECTEP EHYATHIE U P EMEHHBIE IIEP €241, CKOPOCTHBIE
JAUQTHL.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETa, WIJKOCTP ALy KHHEMATUYECKUX Xap aKTEPUCTUK
JIBUKEHUS.

CnocoObl Hcce0BaHus IBUKEHUH.

NiutrocTp aups np eAenbHOro nep €xo1a U u3Mep eHUE MrHOBEHHOW CKOP OCTH.

[IpeoO6pa3zoBanue ABUKEHUN C UCMIOIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3p €XEHHOM P OCTP AHCTBE.

HaOntonenue nBukeHUs Tella, OpOLIEHHOTO MOJ YIJIOM K TOPHU30HTY U
FOPU30HTAIBHO.

HanpaBieHnue CKOpOCTH NP U JBUKEHUU 110 OKP Y>KHOCTH.

[IpeoOGpa3zoBanue yriioBOM CKOPOCTH B pPEAyKTOpE.

CpaBHEHHE Iy TE, TP AEKTOPHI1, CKOPOCTEHN IBUKEHUS OJTHOTO U TOTO K€ TENa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii 3xcnepumenm, nadopamopnsvie pabomaot, nPAKMUKYM.

N3ydeHue HEp aBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMp €eJICHUS] MTHOBEHHOM
CKOPOCTH.

N3mep enue yCcKop eHus P Np AMOJIHMHEWHOM P aBHOYCKOPEHHOM JIBH>KEHHU
110 HAKJIOHHOU TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTHM IYyTH OT BPEMEHUM IPHU PaBHOYCKOPEHHOM
JIBUKEHUU.

N3mepenne  ycKOpeHHsT  CBOOOJHOTO  TajaeHWs (P EKOMEHIOBAHO
MCIOJIb30BaHNe 1P 0BOM TabopaTOpun).

N3ydenne nBmkeHus Tena, OpoleHHOTo TOpU30HTAIBHO. [IpoBepka runotess
O MpSMOW MPONMOPUMOHAIIBHON 3aBUCUMOCTH MEXIY HajJbHOCTBIO MOJETA M
Ha4aJIbHOW CKOPOCTBIO TENA.

N3yyeHue IBWXKEHHSI Tela MO OKPYXKHOCTH C MOCTOSIHHOW MO MOIYJIIO
CKOP OCTBIO.

WccnenoBanne 3aBUCUMOCTH TIEp U012 0OpalieHus KOHMIECKOTO MasSTHUKA OT
€ro napamMerTpoBs.

Tema 2. /lunamuka.



IlepBeiii 3akoH Hprorona. MuepuumaneHbie cuctembl otcu€ra. IlpuHimn
oTHOcuTenbHOCTU ["anunes. HemnepuuanbHble cucTeMbl OTcuéTa (OMp €AENICHHE,
Ip UMEP bl).

Macca tena. Cuna. [IpuHimn cynepno3uuuu cui.

Bropoii 3akoH HeroToHa 1714 MaTep uaibHOM TOUYKH.

Tperuii 3ak0H HbrOTOHA 17151 MaTe€p UATBbHBIX TOYEK.

3aKOH BCEMHPHOIO TITOTEHHS. ODKBUBAJICHTHOCTh TI'PaBUTAUMOHHOW U
MHEP THOU MaccChl.

Cuna tsxecTd. 3aBUCMMOCTD YCKOPEHUSI CBOOOTHOTO MaA€HUS OT BBICOTHI HA/J
MOBEP XHOCTBIO IUIAHETHI U OT reorp auueckoi MupoThl. JBrkeHne HEOECHBIX TeN
U X ciyTHUKOB. 3akoHbl Kemiepa. [lepBast kocMuueckast CKOp OCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, nBmxynierocs c
YCKOp EHUEM.

Cuna tpenus. Cyxoe Tp enue. Cuiia TpEHUS CKOJIbXEHUS U CUJ1a TPEHUS MOKOSL.
Koaddunment tpenust. Cuia conpoTUBIICHMS TP U IBUKSHUH TeJ1a B )KUIKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JIBUKEHUS.

Hasnenue. I'napocratuyeckoe napienue. Cuna Apxumena.

TexHuyeckne yCTpOWCTBA M TEXHOJOTHYECKUE MPOLECCHI: IMOAUINUITHUKY,
JIBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnrogenue nBukeHus TeNl B MHEP IUATbHBIX M HEMHEP IMAJIbHBIX CUCTEMAaX
OTCUETA.

[Ip vHIUIT OTHOCUTENBHOCTH.

Kauenne nByX UMIMHAPOB WIM MIAPOB PA3HOM MAacChl C OJWHAKOBBIM
YCKOp €HUEM OTHOCHUTEIILHO HEWHEP [IUAJIbHOM CUCTEMBI OTCUETA.

CpaBHEHHE p aBHOACHCTBY FOIIEH TP IIOKEHHBIX K TETY CHJI C TP OU3BEICHUEM
Macchl Tela Ha €ro YCKOpP €HHE B MHEP IMAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO CWJI, BO3HHUKAIOIIKUX B PE3yJIbTaTE B3AUMOAECUCTBUS TEI.

N3mep enne Macc 1o B3auMoE€HCTBUIO.

HesecomocTs.

Bec Tena npu yckop €eHHOM NOABEME U NIAICHUH.

LleHTp 00C)KHBIE MEXaHU3MBI.

CpaBHeHue cul Tp €HUSI TTOKOSI, KAUEHUS! U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomaol, RPpAKMUKYM.

N3mep enne p aBHOACHCTBYIOIMICH CHJI TP ABMKCHUH OpYyCKa IO HAKIIOHHOK
IJTOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHM ABWXKCEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BOBHUKAIOIIUX B NP YKUHE U
pE3UHOBOM 00pa3slie, OT ux JaedopMaru.

N3ydenue nBUKEHUSI CUCTEMbI TE€Jl, CBSI3aHHBIX HUTHIO, MIEP EKUHYTOW Yepe3
nErkuii OJIOK.

N3mepenue koddduiiueHTa TpeHus Mo BETUYUHE YTII0BOTO KO3 hUIlMeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue NBUKeHUsI OpycKa 0 HAKIIOHHOM IJTIOCKOCTH C TIEp EMEHHBIM
K03(hpULIEHTOM Tp eHUSI.

N3yueHne NBMKEHMS TPy3a Ha Bajly C TP ECHHUEM.

Tema 3. Cmamuka meépoozo mena.

Ao6contotHo TBEpHoe Teno. IlocrymaTtenbHOoe W BpalaTenbHOE ABUKEHUE
TBEpAOro Tena. MOMEHT CUiIbl OTHOCHUTEIBHO OCH BpaiieHus. llimedo cuibl
CiioxeHue cuJl, P UII0KEHHBIX K TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeNA.

VYcroituuBoe, HEyCcTONYMBOE, 0€3pa3InIHOE PaBHOBECHE.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHl: KpPOHIITENH,
CTp OUTEJNIbHBINA KPaH, peETYaThIE KOHCTP YKIMU.

Hemoncmpayuu.

YcimoBust paBHOBECHS.

Bunbl paBHOBecus.

Yuenuueckuii 3xcnepumenm, nadopamopnsvie pabomaot, nPAKMUKYM.

UccnenoBanue ycimoBUM pPaBHOBECUS TBEPAOrO TENA, HMEIOMIETO OCh
Bp AILICHHUS.

KoHCcTpynpoBaHUe Kp OHIITEWHOB M PACUET CUJT YIIP YTOCTH.

N3ydenue ycTonynBOCTY TBEP IOTO TeJla, UMEIOLIETO TUIOIAAb OTIOPbI.

Tema 4. 3akonsl coxpanenus 6 MexaHuke.

Nmitynibc MaTep naabHOM TOUYKH, CHCTEMbBI MAaTEp MAJIBHBIX TOUEK. L{eHTp Macc
CUCTEMBI MATEP UATIBHBIX TOUYEK. TeopemMa O IBUKEHUHU LICHTPa Macc.

NmITyibC CHIIBI 1 N3MEHEHUE UMITYJIBCA TEINA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE IBMKEHHUE.

MomeHT umItynbca MaTepHualibHOW TOUKU. [IpencraBieHne o coXpaHeHuH
MOMEHTA UMITYJIbCA B LIEHTP AJIbHBIX MOJISX.

PaGora cmiel Ha MamoM W Ha KOHEUYHOM MepeMmerieHuu. | 'paduaeckoe
np e7cTaBlieHre paboThl CHIIHI.

MoONIHOCTb CHJIEL.

Kunernyeckas sHeprus MaTepuajbHOW TOYKH. TeopemMa 00 HW3MEHEHUU
KMHETUYECKOW SHEPTUH MATEP UAIIbHOU TOUKH.



[loTeHuManbHBIE W HENOTEHIMANIbHbIE CWibl. [loTeHIManbHAs SHEPTUA.
[ToTeHnuanbHas sHepTUS YIIPYyTO AehopMUPOBAHHOM TP yKUHBL [loTeHIManbHas
DHEPTHA TeIa B OJHOPOJHOM I'PaBUTALMOHHOM NoJIe. [loTeHnmanpHas s3Hep rust Tena
B TPaBUTALIMOHHOM I0JI€ OJHOPOAHOrO Iapa (BHyTpH M BHE Miapa). Bropas
KOCMHMYECKast CKOPOCTb. TperTbsi KOCMUYECKasi CKOP OCTb.

CBs13b pabOThl HENOTEHIIMATBHBIX CHJI C K3MEHEHUEM MEXaHUYECKOM SHEP T'Mn
CUCTEMBI Tel. 3aKOH COXPaHEHUsI MEXaHUYECKOW SHEPTHUH.

Yrpyrue u Heynp yrue CTOJIKHOBEHUS.

YpaBHeHue bepHynnm il UACaJIbHOW KUAKOCTH KaK CJIEICTBHE 3aKOHA
COXpaHEHUs] MEXaHUYECKON YHEP TUN.

TexHuyeckrne yCTpOMCTBa U TEXHOJIOTMYECKUE TP OLECCHI: IBUKEHUE P AKET,
BOJIOMET, KOTIEP , [P YKUHHBIN MUCTOJIET, TUPOCKOIL, (PUTYPHOE KaTaHHE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXPaHEHUsI UMITyJIbCa.

PeakTuBHOE NBHXKEHUE.

N3mep eHre MOIIHOCTU CUITBI.

W3MeHeHue sHepTUH Tella P U COBEPLLIEHUU PaOOTHI.

B3anmHbIe TIpeBpalleHnss KUHETUYECKOU W IOTEHIMAJIBHOW DHEPTUN TPU
JIEUCTBUU HA TEJIO CUJIBI TSXKECTH M CUJIBI YIIP YTOCTH.

CoxpaHeHue 2HEpTUHU TIPHU CBOOOTHOM MaCHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnsvie pabomaot, nPAKMUKYM.

N3mep enne uMmityabca Tenna rno TOpMO3HOMY Iy TH.

N3mep eHre CUITbI TSITH, CKOP OCTH MOJEIH 3JIEKTP OMOOUIISI M MOIIIHOCTH CHJTBI
TATH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEa C UMITYyJIbCOM CHJIBI.

HccnenoBanue coxpaHeHUs: UMITYJIbCA PU YIIPYTOM B3aUMOJEHCTBHM.

N3mep eHne KUHETUYECKOW DHEPTUH TeIa IO TOPMO3HOMY IIyTH.

CpaBHeHME U3MEHEHUS TTOTEHIIMAILHOM SHEP TUH P YKUHBI ¢ pabOTOM CHITbI
TP EHUS.

Omnpenenenne padOThl CHIIBI TPEHUS NPU ABUKCHUU Tela 10 HAKJIOHHOU
IJIOCKOCTH.

Pasznen 3. MoJiekyJisipHasi QU3MKAa U TEPMOJAMHAMMKA.

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUUECKOU MEOPU.

OCHOBHBIE TOJOXKEHUSI MOJIEKYJIsIpHO-KuHeTnYecko Tteopun (MKT), wux
onbITHOE 000cHOBaHue. Jlnddy3us. bp oyHOBCKOE ABIKEHNE. X ap aKTep JBYKCHUS
Y B3auMMOJICMCTBUS YacCTHUIl BemiecTBa. MoJenu CTpOEHUs Ta30B, KUIKOCTEU U
TBEP ABIX Tl M 00BICHEHNE CBOICTB BEIeCTBA HA OCHOBE dTUX MoJencil. Macca u
pa3Mepsl mosiekya (atomoB). KonundectBo BeniectBa. [loctosinHas ABoraapo.



TennoBoe paBHoBecue. Temmepatypa u crocoObl €€ usmepenus. Illkama
temrepatyp Llenbcus.

Moaenp uaeanpHOro ra3a B MOJIEKYJIIPHO-KMHETUYE€CKOW TEOP MU: YaCTULIBI
ra3a JIBIKYTCS XaOTHYECKH U HE B3aUMOJAEUCTBYIOT APYT C IP YTOM.

['azoBpie 3akoHbl. YpaBHeHue MeHnaeneeBa—Knaneiipona. AOGcotoTHas
Temneparypa (mkana temneparyp Kensuna). 3axon lansrona. Mzonporneccs B
UJCATBbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
Ip €CTaBJIEHUE U30IIP OIIECCOB: U30TEpMa, U30X0pa, u3obapa.

CBA3p MEXIy JaBICHUEM UM  CPEIHEW KUHETHUYECKOM  SHEpTHen
NOCTYIATEIbHOIO0 TEIJIOBOTO JBM)XEHUS MOJIEKYJl WJ€ajJbHOr0 ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIP HO-KUHETUYECKON TEOP MU UI€aJIbHOTO ras3a).

CBs13b a0COTIOTHOM TEMIIEP aTYPhI TEP MOJMHAMUY €CKOM CUCTEMBI CO Cp €THEN
KHMHETUYECKOW SHEPTHUEN MOCTYATEIbHOTO TEMIOBOTO ABUKEHUS €€ YACTHII.

TexHnueckue yCTpOWCTBA M TEXHOJOTMYECKUE IMPOLECCHI: TEP MOMEIP,
O0apoMmerp, NoJlyueHue HaHOMAaTEp HAJIOB.

JHemoncmpayuu.

Moenu NBU>KEHHS YaCTHULL BEILIECTBA.

Moenb 6p OYHOBCKOTO JBM)KCHHSI.

Buneoposk ¢ 3anuchio peasbHOTO Op OyHOBCKOTO JBUKCHHUS.

Juddy3us KuakocTeu.

Mopens onbiTa [lTepHa.

IIputsixeHne MOJIEKYJI.

Monenu Kp UCTanIndeCKuX p emETOK.

Habnroaenue u nccienoBaHue U30Ip OLIECCOB.

Yuenuueckuii 3xcnepumenm, n1adopamopnsvie pabomaol, nPpAKMUKYM.

HccnenoBanue mnpouecca YCTAaHOBJIEHHS TEIUIOBOTO PAaBHOBECHS IIPH
TEII000MEHEe MEXy TOpsYei U XO0JI0HONU BOIOM.

N3ydeHrne H30TEpMHUYECKOTO Mpouecca (PEeKOMEHIOBAHO HCIOJIb30BaHKE
1udp 0BOM T1abopaTOPUM).

N3ydenne n30XO0pHOTro mp orecca.

N3ydenne n3ob6apHOTO mpoliecca.

IIpoBepka ypaBHEHMs COCTOSIHUA.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/l) cucrema. 3agaHue BHENIHUX YCIOBUH JUIs
TeP MOJMHAMMUYECKON CUCTEMbI. BHEIIHNE 1 BHY Tp €eHHUE nTap aMeTphl. [lapamerpsl
TEP MOJIMHAMUYECKON CUCTEMBI KaK Cp €THUE 3HAUEHUS BETNYHH, OITUCHIBAIOIINX €€
COCTOSIHUE HAa MUKP OCKOIIMYECKOM YP OBHE.

HyneBoe Hawano TtepMoauHaMuku. (CaMONpoOW3BOJIbHAS — penakcarys
TEP MOJAMHAMMUYECKON CUCTEMBI K TEIUNIOBOMY PaBHOBECHIO.



Mogens uaeanbHOTO ra3a B TEPMOJMHAMUKE — CHCTEMa ypaBHEHUIL
ypaBHeHue MenneneeBa—KianeipoHa U BbIp aK€HUE JJIs1 BHYTpP €HHEH SHEPTHN.
VYcrnoBust Ip UMEHUMOCTH 3TOM MOJENM: HU3Kasi KOHUEHTP allisl YacCTHll, BEICOKHUE
TeMIepaTypbl. Beip akeHue i1 BHYTp €HHEH SHEP T 0JHOATOMHOI'O U/1€aJIbHOrO
rasa.

KBa3ucraTuueckue 1 HeCTaTUYE€CKUE TP OLIECCHI.

DneMeHTapHas paboTa B TepMoJguHaMuKe. Beruncinenue paboTel o Tp auky
npoiecca Ha p V-auarpamme.

Temnonepenaya kak  cnoco®  M3MEHEHMs]  BHYTPEHHEM  SHepruu
TEpMOJMHAMHYECKON cucteMbl 0e3 coBepuieHuss pabotel. KonBekuus,
TEIJIONP OBOJHOCTb, U3JTyUEHHE.

KonnuectBo TemnoTel. TemnoéMKOCTh Tena. YHAelbHass W MOJIAPHAs
TEIUIOEMKOCTH BeElIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIIOTa CropaHus
TorivBa. Pacu€r konuuecTBa TEUIOTHI TIpHW Temionepenade. I[lonstue o0
annrabaTHOM IIp OIIecce.

[Iep BbIii 3aKOH TEp MOAMHAMUKH. BHYTpeHHs1s sHEp rHs. KoMy ecTBO TEmoThI
U paboTa KaKk Mepbl M3MEHEHHUS BHYTPEHHEW SHEPTUU TEpMOJIMHAMUYECKON
CHCTEMBI.

BTOp 011 3aK0H Tep MOAMHAMHUKHU J1JIS1 pPABHOBECHBIX MTPOLIECCOB: YEPE3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE T€P MOJMHAMUYECKON CUCTEMBI NP OXOIUT €UHCTBEHHAS
anuabaTta. AOGCOIOTHAs TeMIiepaTypa.

BTop 011 3aK0H TepMOIMHAMUKY 151 HEP aBHOBECHBIX IIPOIIECCOB: HEBO3MOXKHO
nep eAaTh TEIIOTY OT 00JIee XOJI0THOT O Tena K 00Jiee Harp eToMy 0€3 KOMITEHCALU
(Kmay3uyc). HeoOpatumMoCTh TIp Mp OJTHBIX TP OIIECCOB.

[TpunIUIIBL AelicTBUS TeIU10BBIX MamuH. KIT/I.

MakcumansHoe 3Hauenue KII1/I. [ukm KapHro.

DKOJIOTHUYECKHE aCTEeKThl UCIOJIb30BaHMs TEIUIOBBIX ABUrateneil. TemnoBoe
3arpsi3HEHUE OKP yKAFOIIECH Cpebl.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHUE MPOLECCHI: XOJIOUIBHUK,
KOHJUIIMOHED, MHU3ENbHBIA M KapOropaTOpHBIN JBUraTelu, MapoBas TypOwuHa,
MOJYYEHUE CBEPXHU3ZKUX TEMIEpPaTyp, YTWIM3ALHUS «TEIJIOBBIX» OTXOJ0B C
UCII0JIb30BaHUEM TEIJIOBOTO HACOCA, Y TUIIM3AIMsI OMOOpPTaHUY €CKOTO TOTUTUBA JJIsI
BBIPAOOTKHU «TEMJIOBOI» U AIEKTP OFHEP THH.

Hemoncmpayuu.

W3MeneHne Temmnepatypsl pu aquadaTHUeCKOM pacIIup CHUH.

Bo3nymHoe oruugo.

CpaBHEHHE yAEIBbHBIX TEIUIOEMKOCTEN BEILIECTB.

CnocoObl M3MEHEHHs BHY TP €HHEH SHEP TUH.

WccnenoBanue aqunabaTHOTO TIp oliecca.



KoMIproTrep Hble MOJIENTH TEIJIOBBIX JIBUTATEIEH.

Yuenuueckuiit 3xcnepumenm, nadbopamopnvie pabomol, nPpAKMUKYM.

N3mepenue yaenbHON TENI0EMKOCTH.

Hccnenosanue nporecca OCTBIBAHUS BEIIECTBA.

WccnenoBanue agquabaTHOro Ip oliecca.

N3ydueHne B3aUMOCBSI3M DHEPTUHA MEXKMOJEKYJSPHOTO B3aMMOJICUCTBHS U
TEMIIEPaTypP bl KATICHUS KUJIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[Tap ooOpa3oBanue u koHaeHcaus. Miciapenue u kureHue. Y JenbHasi TerioTa
napooOpa3oBaHusl.

HacepliienHnsle W HeEHachllleHHble napbl. KauyecTBeHHass 3aBUCUMOCTb
IUIOTHOCTH U 1aBJICHUS HACBIILIEHHOTO Iapa OT TEMIIEP aTyphl, UX HE3aBUCUMOCTb OT
00bEMa HACBHIIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEP ATypPbl KUIEHUS OT J1aBJICHUS B
KUJKOCTH.

BnaxHocth Bo3nyxa. AOGCOJIIOTHAas U OTHOCUTENbHAS BIa)KHOCTb.

TBépoe teno. Kpucranmmaeckue u amop Hble Tea. AHU30TPOIHS CBOWCTB
KpucrtannoB. [limaBienre W Kpucraninuzauus. YJeiabHas TEIoTa IUIABJICHUS.
CyOnumarnms.

Hedopmanuu TBEP noro Tena. Pactsokenne u cxatue. Casur. Moy FOmra.
[Ipenen ynpyrux aedopMaiuii.

TennoBoe pacuimpeHue XUaKoCcTel 1 TBEP ABIX Tel, 00bEMHOE U JIMHEWHOE
pacmuperre. AHrapMOHHU3M TEIJIOBBIX KOJIEOaHHM YaCTUI] BEIIECTBA KaK M MUMHA
TEIJIOBOTO paclIup eHus Tel (Ha Ka4eCTBEHHOM yYpOBHE).

[IpeoOpa3zoBanue 3HEPTUHN B (ha30BBIX MEPEX0aaX.

YpaBHEHHE TeII0BOTO OanaHca.

[ToBepxHocTHOE HaTskeHHEe. Koa(phuimeHT moBepXHOCTHOTO HATSKEHHUSL.
Kanunmnsipuele siBnenud. [{aBieHue 1o UCKp UBJIEHHON MOBEP XHOCThIO HKUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckne yCTpOWCTBA M TEXHOJOTHYECKHE MPOUECCHI: JKHUJIKUE
Kp MCTaJJIbl, COBP EMEHHBIE MaTEp UAJTBI.

Hemoncmpayuu.

TermoBoe pacump eHUeE.

CBoliCTBa HACBHIIIEHHBIX AP OB.

Kunenne. Kunenue npu noHM>KEHHOM J1aBJIEHUN.

N3mep enue cuitbl HOBEP XHOCTHOTO HATSIKEHUS.

OnbITHI C MBUTBHBIMH TJIEHKAMM.

CmauuBaHue.

KanunnsipHbie sSBICHUA.

Mo e HEHbIOTOHOBCKOM KUIKOCTH.



CnocoObl n3Mep eHrs BIAKHOCTH.

HccnenoBanue HarpeBaHus U IJIaBICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunst nedpopmanuii.

Habnronenne Mmanbix gedop Maruii.

Yuenuueckuiit 3xcnepumenm, nadbopamopnsie pabomaol, nPpAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCTIap EHUS KHUIKOCTEM.

N3mepenue yaenbHON TEIIOThI IU1aBIEHUS JIbJA.

W3y4yeHne CBOWCTB HACBIIIEHHBIX NP OB.

N3Mmepenre aOCOMIOTHOM BIIAXKHOCTU BO3JlyXa M OILICHKAa Macchl MapoB B
MTOMELIECHUU.

N3mep enue korpduiieHTa moBep XHOCTHOTO HATSXKEHUS.

N3mepenune monyis FOHra.

WccnenoBanue 3aBUCUMOCTH JedopMalud pPE3MHOBOTO oOpasua ot
TP WII0)KEHHOU K HEMY CHJIBI.

Paznen 4. JdiekTpoAuHAMUKA.

Tema 1. Inekmpuueckoe none.

DJlekTpu3auud Tea U €€ NPOSBIECHHS. DJIEKTpHUYECKUU 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAa0B. IIpOBOAHUKH, IHAIEKTPUKH M  MOJIYPOBOJIHUKH.
DJyieMeHTap HbIM AJIIEKTPUUYECKUN 3apsi/l. 3aKOH COXPAHEHHUS JIEKTPUYECKOT O 3apsia.

Bzaumonericteue 3apsanoB. Toueunsie 3apsiapl. 3akoH KynoHa.

DuiekTpuueckoe noJie. Ero neiicTBue Ha AIEKTPp MUECKUE 3aP SbI.

Hanpspxkénnocts  snekrpuueckoro monsi. [IpoOGueii  3apsan.  Jlunuwm
HaIp sSHKEHHOCTHU 3IEKTP MUECKOTO0 1oJ1s. OHOP OJJHOE IIEKTP HYECKOE TOJIE.

[ToTeHIHAIBHOCTD 3IEKTPOCTATUYECKOTO MOJisl. Pa3HOCTh MOTEHUIHMAIIOB H
HanpspkeHue. [loTeHImManbHas 3HEpTUs 3apsia B BJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuram 31eKTp OCTATUUECKOTO M0JIsl. CBsA3b HANPSIKEHHOCTHU MOJISI K Pa3HOCTU
NOTEHLIUAJIOB JUISl 3JIEKTPOCTATUYECKOro ToJisi (Kak OJHOPOJHOTO, TaK M
HEOJHOP OJTHOTO).

[TpuHIMD Cynep NO3ULKUM 3IEKTP MUECKUX TOJIEH.

[Tone toueunoro 3apsiaa. Ilome paBHOMepHO 3apspkeHHOUM cdhepsnl. [lome
PaBHOMEPHO 3apsDKEHHOTO To 00béMy mmrapa. [lome paBHOMEpPHO 3ap sHKEHHOM
OecKOHeUHOW TUIOCKOCTH. KapTuHbl TUHUN HAMpsHKEHHOCTH JITHX TOJEeH U
SKBUMOTEHIIMATBHBIX MOBEP XHOCTEH.

[1p OBOIHUKH B 3JIEKTP OCTATUYECKOM TI0JI€. Y CIIOBUE PABHOBECHS 3ap SJI0B.

JndiekTpuka B BJIEKTPOCTATUYECKOM  MOJIE. JnsiiexTp nueckas
P OHUIIAEMOCTh BEIIECTBA.

Konnencatop. D11eKTp 0EMKOCTb KOHIEHCATOPA. DIEKTP 0EMKOCTb IIJIOCKOIO
KOHJIEHCATOpa.



[Tap annenpHOE COEAMHEHNE KOHIEHCATOp OB. [locinenoBarenbHOE cCOeTMHEHNE
KOHJICHCATOP OB.

DHeprus 3ap sSKEHHOTO KOHJIEHCATOPa.

JIBr>KkeHMe 3ap HKEHHOM YacTUIlbl B OJTHOP OJJHOM 3JIEKTP HUECKOM IOJIE.

TexHUYeCKne YCTpOWCTBA M TEXHOJOTMYECKHE TMPOIECCHI: 3JIEKTP OCKOI,
AIIEKTPOMETP, DBJEKTPOCTATUYECKAs 3alluTa, 3a3€MIJICHHE DSJIEKTPONpUOOPOB,
KOHJIEHCaTopbl, TeHepaTtop Ban ne I'paada.

Jemoncmpayuu.

YCTpONCTBO U IIP UHLMIT IEUCTBUS JIIEKTP OMETPA.

DJIEKTP NUECKOE TIOJI€ 3ap SIKEHHBIX IIap UKOB.

DJIEKTPp UUECKOE TOJI€ JIBYX 3ap SIKEHHBIX IUIACTHH.

Monenb amekTpocratuueckoro reaepatopa (Ban ae I'paada).

[1p OBOTHUKY B 3JIEKTP UUECKOM TIOJIE.

DIIEeKTp OCTaTHYECKAs 3alluTa.

YCTpOUCTBO U IEUCTBUE KOHAECHCATOP a ITOCTOSIHHOM Y IIEP EMEHHOU EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOLIAIU
TJIACTHH, PACCTOSTHUAS MEXAY HUMU U TUDJICKTP MUECKOMU P OHUIIAEMOCTH.

DHepTrUs IEKTP HUECKOT0 MOJIS 3ap SIKEHHOTO KOHJIEHCATOPa.

3apsaka v pa3psika KOHIAEHcCAaTOpa Yepe3 pe3UcTop.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomaoit, nPpAKMUKYM.

O1neHKa cuJ1 B3aUMOJICHCTBUS 3ap SHKEHHBIX TE.

Habmroienue mp eBpateHust SHep TMH 3apsiKEHHOT0 KOHASHCATOPa B SHEP THIO
W3JYUYEHHS CBETOIMO/A.

N3yueHnne nmpoTekaHusi TOKA B LEMH, COJEP KAIEH KOHAECHCATOP .

Pacnpenenenue pa3HOCTH MOTEHI[UAJIOB (Hamp s>KeHus ) npH
MOCJIEA0BATEIbHOM COEMHEHUN KOHJIEHCATOP OB.

HccnenoBanue paspsiga KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosannwlit I1eKmpudecKuil mok.

Cuna toka. [ToCcTOSHHBIN TOK.

VYcioBus CylecTBOBaHUS MOCTOSHHOTO 3JIEKTP MUECKOT0 TOKa. McTounmku
toka. Hanpsioxenue U u 3 /IC &.

3akoH Oma 1714 ydyacTka IenH.

DJIEKTP HUECKOE COIP OTUBJIEHUE. 3aBUCUMOCTb COMPOTUBJICHHSI O THOP OIHOTO
MPOBOJHUKA OT €ro JIMHBI W IUIOMIAJM MOINEPEYHOTO CEYEHHUA. YJIeTbHOE
COTP OTHUBJICHHUE BEIIECTBA.

[TocnenoBaTenbHOE, Nap aJUIEIbHOE, CMEIIAHHOE COEAUHEHUE TP OBOHHUKOB.
Pacuér pa3BeTBinEHHBIX AmekTpudeckux 1enei. [Ipasmna Kupxrodga.

Pabota snekrpuyeckoro Toka. 3akoH Jxoyns—Jlexma.



MOUIHOCTh 3NEKTPpUYECKOTO ToKa. TemnoBass MOUIHOCTb, BblIEnsieMasl Ha
pesucrope.

OJ1C 1 BHYTp €EHHEE CONP OTUBJICHUE UCTOUYHUKA TOKA. 3aK0H OMa J1J1s1 TTOJIHOM
(3aMKHYTOM) 3JeKTpUYecKod Ienu. MoIIHOCTh HUCTOYHHKA ToKa. Kopotkoe
3aMbIKaHHUE.

KonneHncatop B 1enu nocTOSIHHOTO TOKa.

TexHuueckue yCTpONCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: aMIIEp METp,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTP MUECKON IHEP TUH.

Jemoncmpayuu.

N3mep enue CHIbl TOKA U HATIP SIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa OT HAMpSKEHUS JJIs pe3UCTopa,
JlaMITbl HaKaJWBaHUS M CBETOIHO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS! UIUHIPUYECKUX MPOBOJTHUKOB OT JJIUHBI,
TUIOIIA M TIOTIEp EYHOTO CEUSHUS U MaTepuana.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COIIP OTUBJICHUS TP U TTOCTOSTHHOM
HaIp sSHKCHUH.

[Ipsamoe n3mepenue 3 /1C. KopoTkoe 3amMbplkaHUE rajlbBAaHUYECKOTO AJIEMEHTA
U OIIEHKA BHYTPEHHETO COIP OTUBJICHUS.

CnocoObI coemMHEeHUss ICTOYHUKOB Toka, D J[C Gartap efi.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKTY MOJTI0OCAMH HCTOYHHUKA TOKA OT
CHJIBI TOKA B IICTIH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomaol, npAKMUKYM.

HccnenoBanue CMEIIaHHOTO COSIMHEHUS PE3UCTOP OB.

N3Mmep eHre yaenbHOTO COMP OTUBIICHHUS TP OBOTHUKOB.

WccneqoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUS IS JIAMIIBI
HaKaJTUBaHUA.

VYBenuueHue npeaenna u3Mep eHus amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTpEHHEr0 CONpPOTUBJICHUS UICTOYHUKA TOKA.

Uccnenoanue 3apucumocty DJ[C raabBaHMYECKOTO 3JIEMEHTa OT BpP €MEHU
IPpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKTY MTOJTIOCAMH HCTOYHHUKA TOKA OT
CHJIBI TOKa B IICTIH.

WccnenoBanne 3aBUCUMOCTH MTOJI€3HOM MOTITHOCTH HCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 paziuuHnbix cpeoax.

DnekTpudeckas MPOBOJUMOCTh PAa3IMYHBIX BEIIECTB.  DJICKTP OHHAS
P OBOJUMOCTb TBEP IBIX METAJIJIOB. 3aBUCUMOCTh COTPOTUBIIEHUSI METAJIOB OT
Temrepatypbl. CBEp XIPp OBOIUMOCTb.

DIIEKTp MUECKUIl TOK B BaKyyMe. CBOMCTBA AJIEKTP OHHBIX MYUYKOB.



[TonynpoBoguuku.  CoOCTBeHHass U TNpPUMECHasi P OBOAUMOCTb
noayrnpoBoHUKOB. CBoiicTBa p—n-niepexoaa. [1osynp oBoAHUKOBBIE TP UOOPBI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJMTHUECKAS TUCCOIMAIMS.
Onekrponn3. 3akoHsl Gapanes aJist AIEKTp 01U3a.

DuiekTpuueckuii Tok B Ta3zax. CaMOCTOSATEIbHBIA U HECAMOCTOSITEIbHBIMI
paszpsa. PaznuuHble TUIIBI CAMOCTOATENbHOTO pa3psiaa. Mosnus. [lnazma.

TexHuyeckue yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: ra30opa3psiHbIe
JIaMIIbl, SJIEKTPOHHO-JTy4eBasi TpyOKa, MOJYNPOBOAHUKOBBIC MPUOOPHI: THO,
TpaH3UCTOp, (HOTOUO, CBETOUO/, TaJIbBAHUKA, p aQUHUPOBAHNUE ME/TY, BBITIJIaBKa
aJIFOMUHUSA, DJICKTP OHHASI MUKP OCKOTIHS.

JHemoncmpayuu.

3aBUCUMOCTh COIIP OTUBJICHUS METAJIIIOB OT TEMIIEPaTyPhl.

IIp 0BOAMMOCTB DJIEKTP OJIUTOB.

3akoHbI A71eKTp oan3a Papajes.

HckpoBoit pa3psaa U IpOBOAUMOCTb BO31yXa.

CpaBHeHHe TP OBOJUMOCTH METAJJIOB U MOJIYTIP OBOTHUKOB.

OHOCTOP OHHSS TIP OBOJUMOCTD JIHO1A.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomaolt, RPpAKMUKYM.

Habmronenue snextp onusa.

N3Mmepenue 3apsiaa 0JHOBAJICHTHOTO HOHA.

HccnenoBanne  3aBUCUMOCTH  COMPOTHBIICHHUS  TEPMOPE3UCTOpAa  OT
TEMIIEpaTyPHl.

CHsTHE BOJIBT-aMIIEpHOM Xap aKTep UCTUKU JTHO1A.

DU3UYECKUH NIPAKTUKYM.

CnocoOb1 m3MepeHus PU3NIECKUX BETUIHH C UCTIOJIh30BaHUEM aHAIOT OBBIX U
(P OBBIX U3MEPUTEIBHBIX MPHUOOPOB U KOMIBIOTEP HBIX TATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCHUTEIBbHBIC TTOTP CITHOCTH U3MEP EHUI (PU3UIECKUX BEITMIHH.
O1ieHKa I'p aHUII OTP EHTHOCTEH.

I[IpoBeneHrne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN 3aBUCHUMOCTEN
(GU3UYECKUX BEIWYMH, MPOBEPKa TP EII0KEHHBIX THNoTe3 (BbIOOP W3 pador,
ONMMCAaHHBIX B  TEMAaTHYECKMX paszJenax «YUYEHHYECKHMH  DKCIIEp UMEHT,
JabopaTopHbIe pabOThI, TP AKTUKYM ).

MexnpeaMeTHble CBS3H.

N3ydenne kypca Gpu3uku yriy0néHHOro ypoBHs B 10 Kitacce oCyIecTBIsIeTcs
C Y4€TOM COJEpIKATEeNbHBIX MEXIPEAMETHBIX CBS3E€H C KypCaMH MaTeMaTHKH,
OMOIOTHH, XUMHUH, TeOTparH U TEXHOIOTHH.

Mesxcnpeomemmnvie ROHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBIEHUE, HAy4YHBIN (aKT, TUIOTE3a, (PU3NUecKasl BEIMYHMHA, 3aKOH,



TeOpus, HAOIIOJEHUE, HKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIENb, H3MEp ECHIE,
NOTP EIIHOCTU U3MEP EHUM, U3MEP UTENbHbIE TP UOOP I, LUPpOBas Ta0OpaTOP US.

Mamemamuxka: penieHUe CUCTeMbl YypaBHeHUW. JIuHelHas QyHKUuS,
napaboJa, runep6oJia, ux rpaduku u cBoiictBa. TpUTrOHOMETpUUECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, 0CHOBHOE TP UTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 uX Ip OEKIMK HA OCH KOOP IMHAT, CIO0KEHUE BEKTOP OB.

buonozus: mexanndyeckoe IBWKEHUE B KUBOU mpupoie, nuddysus, ocMmoc,
TEII000MEH KUBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKP YIKaIOILIEH Cp e,
YTWIN3AIUsT OUMOOPTAaHMYECKOTO TOIUIMBA JJIi BBIPAOOTKU «TEIUIOBOW» U
AIIEKTP O3HEPTUH, IOBEP XHOCTHOE HATAKEHUE U KAITWILISIPHBIE SIBJICHUS B TP UPOJIE,
AIIEKTP UYECKHUE SIBJICHUS B )KUBOU TP UP OJI€.

Xumus: TUCKP €ETHOE CTP OCHUE BELIECTBA, CTP OEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpPHAs Macca, MOJy4YEeHHEe HAaHOMAaTepHuajoB, TEIUIOBBIE CBOMCTBA
TBEP ABIX TEN, KUIAKOCTEH U Ta30B, KUAKHE KPUCTAIIIbI, JIEKTP MUECKUE CBOMCTRA
METAJIJIOB, 3JIEKTPOJUTAYECKAST JIHCCOLMAIMS, TaJlbBaHUKA, 3JIEKTP OHHAS
MHKD OCKOTIUSL.

I'eozpagpusa: BnaxxHOCTh BO3yXa, BETPbI, 0ap OMETp, TEP MOMETP.

Texnonozua: npeodpazoBaHNUE JBWKCHUM C HCIIOJIb30BAaHUEM MEXaHH3MOB,
YYET CYyXOrO0 M JKHJIKOTO TPEHHS B TEXHHUKE, CTATUYECKHE KOHCTPYKIMU
(Kp OHIITEHH, peméryaTbie KOHCTPYKIIMK), UCTOJIb30BaHUE 3aKOHOB COXP aHEHUsI
MEXaHUKU B TEXHHUKE (IMpPOCKON, BOAOMET U JIPYTHUE), ABUrAaTEIb BHYTPEHHETO
CropaHwusi, napoBasi Typ OvHa, ObITOBOM XO0JI0AWIBHUK, KOHAUIMOHEDP, TEXHOJIOTHUH
MOJYYEHUsI COBPEMEHHBIX MATEpHUAJIOB, B TOM YMCIE€ HAHOMATEpHUAIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUUECKas 3alllUTa, 3a3eMJIEHUE AJIEKTP ONPHOOPOB,
ra3opaspsiIHbIC JIaMIIbI, TIOJIYTP OBOJTHUKOBBIE P UOOP bI, raJibBAHUKA.

11 KJIACC

Paznen 4. JjekTpoauHaAMUKA.

Tema 4. Maznummnoe no.e.

B3aumopelictBue MNOCTOSIHHBIX MArHUTOB W MPOBOJHUKOB C TOKOM.
MaruautHoe mnosne. Bekrop MarHutHOM uWHAYKUMHU. [IpuHOMn cynepno3vmn
MAarHUTHBIX MOJIEH. JIMHUM MarHUTHOW WUHAYKIWH.

MarsuTtHo€ 1oJjie P OBOJHUKA C TOKOM (IIPSAMOTO NP OBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Dpcrena.

Cuna Amnepa, e€ HarpaBJI€HUE U MOAYJIb.

Cuna JlopeHiia, e€ Hanp aBieHUE U MOy J1b. [[BI>KeHUE 3ap sIKEHHOW YaCTHILIBI
B OJTHOP OJTHOM MarHuTHOM moJjie. Pabora cuiel Jlopenna.

MarunutHoe noJie B BemiectBe. deppomarHeTuku, napa- U JuaMarHeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJOTUYCCKUC IIPOLCCCHI: IMPHUMCHCHUC

MOCTOSIHHBIX MarHuToB, AJIEKTP OMarHUTOB, TECTEP -MYyJIbTUMETP,
AJIEKTP OJIBUTATENb SIKOOU, yCKOP UTEIIN DJIEMEHTAP HBIX YACTHII.
Hemoncmpayuu.

KaptnHa nWMHMI  WHAYKOMA  MAarHATHOTO MOJIE  TOJOCOBOTO M
MOJIKOBOOOPa3HOT'O MOCTOSTHHBIX MarHUTOB.

KapTrHa nuHMI MArHUTHOM MHY KLU [TOJISI JJTMHHOTO TP SIMOTO TP OBOHHKA
Y 3aMKHYTOTO KOJIBIIEBOTO NP OBOJHUKA, KATYIIKH C TOKOM.

BzaunmopelictBue AByX P OBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBrue cuibl JIopeHla Ha MOHBI JIEKTP OJIUTA.

Habnronenne nBmxeHMs MyyKa 3J1€KTpOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JIEVUCTBUS BJIEKTP OU3MEPUTEIIBHOTO nmpuoopa
MAarHUTORJIEKTP UUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nadopamopnsvie pabomaoit, nPpAKMUKYM.

HccnenoBanue MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOUCTB (heppOMarHeTUKOB.

UccnenoBanue aeCTBUSI MOCTOSTHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMrepa.

N3ydeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHrie MAarHUTHON MHYKIIMM HA OCHOBE U3MEP €HUSI CUJIbI AMIiepa.

Tema 5. InekmpomacHumHas UHOYKUUA.

SIBneHne 3IEKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MAarHUTHOM
uHaykuun. DJIC wHAYKIUUA. 3aKOH 3JIEKTPpOMArHUTHOM HMHIyKuuu Dapajes.
Buxpesoe anexkrpuyeckoe nose. Toku Dyko.

OJIC vHOyKUMU B MPOBOAHUKE, ABWKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJie.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karyllika MHIYKTUBHOCTM B €M MOCTOSIHHOTO TOKA.
SIBnenue camounaykuuu. IJIC caMOMHIYKIUH.

DOHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTp OMarHuTHOE TOJIE.

TexHuyeckne ycTpoOWCTBa M TEXHOJOTHYECKHE IMPOUECCH: WMHAYKIHUOHHAS
1€4b, COJICHOUI, 3aIIUTA OT 3JIEKTP U3aI[UU TEJ NP U ABUKEHUU B MATHUTHOM T10JI€
3emuu.

Hemoncmpayuu.

Habnronenve sBieHMs 3IEKTP OMAarHUTHOW HHTYKITHH.

Uccnenosanue 3aBucumoctd DJIC MHAYKIHMH OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpasuiio Jlenua.

[Tagenue maruura B aJllOMUHUEBOM (MEIHOM) TpyOe.

SIBiieHME CAaMOUHTYKITUH.

Uccnenosanue 3aBucumoct DJIC caMOUHIYKIIMU OT CKOPOCTH U3MEHEHUS
CWJIBI TOKA B IICTH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomaol, npAKMUKYM.

UccnenoBanue siBJIEHUS 3JEKTP OMAarHUTHOW UHITYKIIUU.

OnpeneneHre UHAYKIMA BUXP €BOTO MAarHUTHOTO TIOJIS.

WccnenoBanue siBiIeHUST CAMOUHIY KITHH.

COopka MoieNH 31eKTPp OMAaTHUTHOT'O TeHEpaTopa.

Pa3zgen 5. Kosre0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

Konebarenwnas cucrema. CBOOO HBIE KOJTCOAHMS.

["apmonunyeckue kosiebanusa. KnaemaTndeckoe U JUHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXpaHeHUs] MEXaHUYeCcKor sHepTur). BriBoa
JTUHAMUYECKOTO OMMCAHUS Tap MOHUYECKUX KOJICOAHUN U3 WX IHEPTETHIECKOTO U
KMHEMATUYECKOTO OTMCAHMS.

Ammnryga u ¢asza xonedbanuil. CBsA3b aMIUIUTY/Ibl KOJI€OAHUN HUCXOTHOM
BEJIMYMHBI C aMIUTUTYJaMH KOJIeOaHHH €€ CKOPOCTH U yCKOP EHUSI.

[lepuon m uvacrota kosicOanuid. Ilepwom Manbix CBOOOJHBIX KOJeOaHMIA
MaTeMaTH4ecKoro MasTHuka. [lepuon cBOOOMHBIX KOJIEOAHWHA TIPYKHHHOTO
MasiTHUKA.

[TonsiTHE 0 3aTyxarommx KojaeOaHusx. BeinykaeHHbIe Koebanus. Pe3oHaHc.
Pe3onancHas kpuBasi. BiausHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KpHWBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCcTpOMCTBa U TEXHOJIOTMYECKUE TP OLECCHI: METP OHOM, Yachl,
Ka4eJlu, My3bIKaJIbHbIC HHCTP YMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuce KoJe0aTeTbHOTO JBUKCHHUS.

Habnroaenne He3aBUCUMOCTH MEP MO1a MAJIBIX KOJIeOaHul rpy3a Ha HUTH OT
AMILUTHUTY JIbI.

HccnenoBanue 3aTyxaromux KoJIeOaHUM M 3aBUCUMOCTH ITep M0 1a CBOOOIHBIX
KOJIe0aHUN OT COTIP OTUBJICHHUS.

WccnenoBanne KkonebaHWHM Tpy3a HAa MACCHBHOM TPYKHHE C IICITBIO
dbopMup oBaHMSI TP €AICTaBICHUI 00 HI€aTbHOM MOIENH TP Y>)KUHHOTO MasTHUKA.

3aKOH COXpaHEeHHs YHEPTHUH MPHU KOJeOaHUAX Ipy3a Ha TP YIKUHE.

HccnenoBaHue BBIHYKACHHBIX KOJIEOAHUM.

Habmronenne pe3onaHca.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomaol, npaKmuKym.



N3Mmepenue nepuona CBOOOJHBIX KOJIEOAHUNH HUTSAHOTO W P Y>KUHHOIO
MasiTHUKOB.

N3y4eHune 3aKOHOB IBU)KEHUS Tela B X0/1€ KoJIeOaHU Ha yIIPyroM MoJBece.

N3yueHne NBU>KEHHSI HUTSHOTO MAsiTHHKA.

[IpeoOpa3oBaHue SHEPTUH B NP Y>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUSI aMILUIUTYIbI 3aTyXaIOIUX KOJIEOAHUM.

HccnenoBaHue BIHYKJIEHHBIX KOJIEOaHUIA.

Tema 2. InekmpomazHumHbsle KO1e0AHUA.

Konebarensubiii koHTYp. CBOOOJIHBIC JJICKTPOMAarHUTHBIC KOJicOaHUs B
uaeanbHOM KosiebaTenbHOM KoHType. @opmyna Tomcona. CBsI3b aMILTUTY/bI
3apsga KOHJIEHCATOpa C aMIUTUTY 10U CHJIbI TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTHUH B UACATBLHOM KOJI€0ATETbHOM KOHTYPE.

3aTyxaroume AIIEKTP OMarHUTHBIE KoJieOaHusI. Brinyx1eHHbIE
AJIEKTP OMarHUTHBIE KOJIeOaHUS.

[lepemenHbIi TOK. MONIIHOCTH MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
NENCTBYIOIIEe 3HAUCHUE CUJIbl TOKAa W HANPSDKEHUS MPU pa3iuyHou dopme
3aBUCUMOCTH IIEp EMEHHOT'O TOKA OT BP EMEHMU.

CuHycouanbHbIi MepEeMEHHBIN TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
WHIYKTUBHOCTH B LIENH CUHYCOUAAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc nanp sixkeHun.

Nneanvusiii Tpanchopmatop. [lpousBoacTtBo, mepemadya v MoTpeOIeHUE
DJIIEKTP NYECKOM IHEPTUH.

DKOJIOTMYECKME PHUCKM TPHU MPOU3BOACTBE 3IIEKTpo3Hepruu. Kyibrypa
MCIOJIb30BaHUSA 3JIEKTP O3HEPTHH B ITOBCETHEBHOM KU3HH.

TexHH4eCcKue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHI: JIEKTP MUECKUN
3BOHOK, T€HEpaTOp MEPEMEHHOT0 TOKa, IUHUU JIEKTP OIlep e1ay.

Hemoncmpayuu.

CB0OOIHBIC AIEKTP OMAarHUTHBIE KOJICOaHUS.

3aBUCUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHH OT MHAYKTUBHOCTUA M EMKOCTH
KOHTYypa.

OcruuiorpaMMbl AIEKTP OMarHUTHBIX KOJIEOaHU.

['eHepaTop HE3aTyXaroUIUX AJIEKTP OMAarHUTHBIX KOJIeOaHUI.

Mojienb 371eKTp OMarHuTHOTO TeHEpaTopa.

BriHyXIeHHBIE CHHY COMTAIbHBIC KOJICOAHMSI.

Pe3ucrop, kKaTynika MHAYKTUBHOCTA W KOHJIEHCATOp B IIENH IE€PEMEHHOTO
TOKA.

Pe3oHaHCc mnpu mocinenoBaTeNbHOM COCAWHEHHWH PE3UCTOPA, KaTyIIKU
VMHJyKTUBHOCTU U KOHJIEHCATOPA.

YCTpoiCTBO M NP MHITUM IEUCTBUS TpaHChopMaTopa.



Mojenb TUHUM 3JIEKTp OTIEp €AaUH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomaol, npaKmuKym.

N3yuenue Tpanchopmatopa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIEA0BATENbHO COCIUHEHHbBIE
KOHJIEHCATOp, KaTYILIKY U PE3UCTOP.

HaOntoaeHue 31eKTp OMarHUTHOTO p €30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH MEP EMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpOMAZHUMHbBLE 60IHbL.

MexaHndyeckue BOJIHBI, YCIOBHS HMX pacnpocTpaHeHus. [lomepeunbie u
npoJioJbHbIe BOJHBL. [lepuona, ckOpocTh pacnpocTpaHEHWs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpaK€HUE, MpeoMIIeHHe, UHTEp GepeHIus U
nudp axkius.

3Byk. CkopocCTb 3ByKa. I'pomMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arp si3HEHUE OKP Y KaIOIEn Cp eIbl.

DJIeKTp OMarHUTHBIC BOJIHBI. Y CIIOBUS U3JTyUYEHUS 3JIEKTP OMAarHUTHBIX BOJIH.
B3aumHas opueHTanys BEKTOP OB B JJIEKTP OMATrHUTHOU BOJIHE.

CBoiicTBa  SJIEKTPOMArHUTHBIX  BOJIH:  OTpa)XEHHE, I eIOMIICHIE,
noJisip u3atus, uaTep dpep eHuus u qudp akius.

[Ixana 31eKTp OMarHUTHBIX BOJTH. [IpMMeHeHre 371eKTp OMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIBI paanOCBA3U U TENEBUICHUA. Paqnonokanus.

DJIEeKTp OMAarHUTHOE 3arp I3HEHUE OKP Y Karolen Cp elbl.

Texnuueckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: MY3bIKaJIbHbIC
WHCTP yMEHTHI, pajaap, p aAuonpuEéMHIUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yAbTpa3ByKOBas TUarHOCTHKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

O6pazoBaHue U paCIpPOCTPAHEHHUE MOTEP CUHBIX U TP OJI0JIbHBIX BOJIH.

KoneGmromieecs: Teno Kak MICTOYHHUK 3BYKa.

3aBUCUMOCTD JIJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUIA.

Habnrogenue oTpakeHus U Mp eIIOMJICHUS MEXaHUYECKUX BOJIH.

Ha6mronenne natep dhep eHImu 1 1UQp aKIMA MEXaHUIECKUX BOJTH.

AKyCTUYECKUI PE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro TP UMEHEHHE.

Habnronenne cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOU U
4aCcTOTOU KOJIeOaHMIA.

HccnenoBanne CBOMCTB 3IEKTP OMarHUTHBIX BOJIH: OTPaKEHHUE, TIP €II0MIICHHE,
noJisip u3arys, Audp akiys, uHTep Gep CHIHs.

O6HapyxeHrne nHPPaKPaCHOTO U YABTPa(PHUOTIETOBOTO H3TyUEHHI.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomaol, npaKmuKym.



N3yueHne napamerp 0B 3ByKOBOM BOJIHBI.

N3yueHne pacipoCTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIP OCTP aHCTBE.

Tema 4. Onmuka.

[IpsAMONMHEWHOE pacpOCTpaHEHUE CBETA B OJHOP OJHOM cpene. Jlyu cBera.
To4YeuHbIN UCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTp akeHUs cBeTa. [locTp oenne n3oopaxeHuil B
wiockoM 3epkaiie. Chepuueckue 3epkana.

[IpenomiieHune cBeTa. 3aKOHBI Mp €1OMIECHUS CBeTa. AOCOJIIOTHBIN TOKA3aTENb
np esiomsieHuss. OTHOCHUTENBHBIM TOKA3aTeNb MpesoMiaeHus. [[0CTOSITHCTBO 4acTOThI
CBETa U COOTHOIIEHUE JIJTMH BOJIH IIP U IIEP €X0/1€ MOHOXPOMATHYECKOTO CBETA UEPE3
rpaHuULly pas3jena AByX ONTUYECKUX CPeEl.

Xon nyueit B npusme. ucnepcust cBera. ClOXKHBIN cOCTaB O€IOTo CBETa.
IBer.

[Tonnoe BHyTpeHHEE oTpaxkeHue. lIpenenbHblid yroy moJHOrO BHYTP EHHETO
OTp a>KECHHS.

CoOuparoniue u p accerBarouye JIuH3bl. ToHkas tuH3a. DOKYCHOE paccTOsHUE
U ONTUYECKas CUja TOHKOW JTIUH3BI. 3aBUCUMOCTh (POKYCHOTO P acCTOSIHUSI TOHKOM
chepuueckor JUH3BI OT ©€ TEOMETPUM M OTHOCHUTEIBLHOIO ITOKa3aTeNs
TP €JIOMJIEHUSL.

dopMyJia TOHKOM JIMH3bI. YBEJIUYECHUE, JaBAEMOE JINH30M.

Xoa nydya, IpOLIEIIIEro JIMH3Y NOJ NP OHU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoi ocu. IlocTtpoenne u300pakeHUN TOUKM U OTpe3Ka MPsIMON B
COOMpaIOIIMNX U PACCEUBAIOIINX JIMH3AX U UX CHUCTEMAaX.

OnTuueckue mpudopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTHYecKas
cCUCTEMA.

[Ipenenbl np MUMEHUMOCTH TEOMETP HUECKON ONTHKH.

BonnoBas onrtuka. MuTepdepenuus cBera. KorepeHTHble HCTOUYHHKH.
VYcnoBusi HaOMIOIEHUWS MaKCHMyMOB M MHUHHMYMOB B HWHTEp (hep CHIIMOHHOM
KapTUHE OT JBYX KOIE€PEHTHbIX HWCTOYHUKOB. IIpuMephl KIacCHUECKUX
uHTEp (hep CHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpakmuonHas pemérka. YCiaoBHE HaOTIOACHHS
IJJaBHBIX MAakKCUMYMOB TMPpU TMAaJE€HUA MOHOXPOMAaTHUYECKOTO CBETa HA
nrudp aKIIMOHHYIO P CIIETKY.

[Tongapuzamnus ceera.

TexHuyeckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOUECCHl: OYKH, JIyIa,
MIEPUCKOII, (oToanmapar, MUKpPOCKOII, TP OEKIMOHHBIN amnmapar, Ip OCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, AU(DP aAKIIMOHHAS P eIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.



HccnenoBanue np eIOMIIEHUS CBETA.

HaOintoaeHue nojaHoro BHyTp €HHETO OTp akeHUs. Moienb CBETOBO1A.

HccnenqoBanue xoJa CBETOBBIX ITyYKOB 4YEpE3 IUIOCKONAPAIIIETBHYIO
IUIACTUHY U NP HU3MY.

HccnenoBanue cBOMCTB U300p aXKEHUI B JIMH3AX.

Moenn MUKpP OCKOIIa, TEJIECKOTA.

HaoOntonenue nntep hep eHIMuU CBETa.

HaOntoneHue 1BeTOB TOHKUX IIEHOK.

Habnronenne nudpaxiuu cBera.

N3yuenue nudpakiMOHHON P eIIETKU.

Habmnronenne nudp akiimoHHOTO CIIEKTpa.

Habnronenue nucriepcun cBeTa.

HaOntoaenue nosisip u3anuu CBeTa.

[IprMeHeHre oasAp OUI0B AJIsl U3YUYEHUS MEXAHUYECKUX HAITP SIKEHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnsvie pabomaoit, nPpAKMUKYM.

N3mep enne noka3aTelis Mp eJIOMJIEHUS CTEKIA.

HccnenoBanue 3aBUCMMOCTH (OKYCHOTO PAcCTOSIHMS OT BellecTBa (Ha
P UMEP € KUJKUX JIHH3).

N3Mmep enre (GoKyCHOTO pacCTOSIHUSI PaCCEUBAIOLIUX JTUH3.

[Tonyyenue u300pakeHus B CUCTEME U3 IIOCKOTO 3epKajia U JTUH3BI.

[Tonyuenune u300paxxeHust B CUCTEME U3 IBYX JIMH3.

KoHcTpyHnp oBaHUE TENTECKOMUYECKUX CUCTEM.

Habntogenue nudpakiumu, uaTep pep eHIMU U MoIsp U3aIUu CBETA.

N3y4eHne nonspu3alnuy CBeTa, OTP aKEHHOTO OT ITOBEP XHOCTU TUAJIEKTP UKA.

N3ydenue unrep Gep eHImu 1a3epHOr0 U3IyUYeHHs Ha ABYX IIENsX.

Habmnronenne nucriep cum.

Habmnronenne u uccinenoanue audpakimOHHOTO CIIEKTpa.

N3mep eHne AinHbl CBETOBOM BOJIHBI.

[Tomy4yenue ciekTpa U3Iy4deHHUs: CBETOIUO A P U TOMOIIH AU(P AKITHOHHON
p CLIETKMU.

Pa3znen 6. OcHOBBI clIeUAIBHOW TEOPHUH OTHOCUTEIBLHOCTH.

['p aHULIBI IPUMEHUMOCTH KJIaCCUYE€CKOM MeXaHUKU. [TocTynaTel cienraibHON
TEOP UM OTHOCHUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW uHTepBaid. IlpeoOpazoBanms JlopeHra.
YcnoBue npudUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHU U COKp aIllEHUE JIJTUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SJHEPTHUEN U UMITYJIbCOM P EATUBUCTCKOM YaCTULIbI. DHEPIUSA
IIOKOS.



TexHUYeCKue YCTpOWCTBA M TEXHOJOTMYECKHUE MPOUECCHl: CIYTHUKOBBIC
NP UEMHUKU, YCKOPUTEU 3ap SHKCHHBIX YACTHII.

YyeHu4eckuit sKCIrep MMEHT, JIJabopaTop Hbi€ pabOThI, P AKTUKYM.

OmnpeneneHye UMIyJibCa W DHEPTUU  PEIATUBUCTCKUX dacTull (1o
dboTorpadusam Tp eKOB 3ap SHKEHHBIX YAaCTUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckynapHno-601H080u Oyanu3m.

PaBHOBECHOE TEMIIOBOE M3IyUeHUE (M3IydeHne aOCOIOTHO YEPHOTO Tena).
3akoH cMmenienusa Buna. 'nnore3a [Inanka o kBaHTax.

DoTOHBI. DHEPTHUS U UMITYJILC (POTOHA.

®dotoarddext. OnbiThl A. I'. CtosneroBa. 3akoHsl poTtodrddexra. YpaBHeHre
DitamteiiHa 11 poTodrddekra. «KpacHas rpanuiay dhorosddexra.

JlaBnenue cBera (B 4YaCTHOCTH, JIaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O W a0COJIIOTHO OTpakarolryto MmoBepxHOcTh). OmbiTel I1. H.
JleOenena.

BosnnoBbie cBolicTBa yactuil. Bosinel ne bpoiis. [{iinHa BoHb 1€ bp o u
pa3Mepbl 00JIacTH JIOKaJdW3alMk JIBIXKYyLIeHcss dacTuibl. KopmyckynsapHo-
BOJIHOBOM nyanu3M. [{udpakius 37eKTp OHOB Ha KpUCTaJLIaX.

Cneunduka m3mepenuit B Mukp omupe. COOTHOIIEHUST HEOTp eAesIEHHO CTeN
['eitzenOepra.

TexHn4eCKne yCTpOWCTBA M TEXHOJOTHMYECKME IMPOLECCHI: CHEKTPOMEIP,
dboTosmEeMEHT, (POTONATYMK, TYHHEIbHBIH MHUKPOCKOI, COJIHEUHasi Oartapes,
CBETOAUO.

Hemoncmpayuu.

®oTo3¢(dheKT Ha yCTaHOBKE C ITMHKOBOM ITIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (PoTodddekTa.

HccnenoBanue 3aBUCHMOCTA  COMPOTHUBIIEHUS  MOJYIPOBOIHUKOB OT
OCBEIIIEHHOCTH.

CBeToano.

Cosrneunas O6aTapes.

Yuenuueckuii 3xcnepumenm, nadopamopnsvie pabomaol, nPpAKMUKYM.

HccnenoBanue hoTope3ncropa.

N3mep enne noctossuuoi [limanka Ha ocHOBe uccrnenoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]T OT HAIIP SIKEHUS.

Tema 2. Qusuka amoma.

OnbITEl IO KUCCIEAOBAHUIO CTpOeHMs atoma. [lnaHerapHas MOJenb aToma
Pezepdopna.

[Toctynatel bopa. M3myuenue u nornoiienue GoTOHOB Mp U 1ep €X0/1€ aTOMa C
OJHOTO YPOBHS SHEPTHUM Ha JIp yTroi.



Bunel cniektpoB. CiekTp ypOBHEN 3HEPTUU aTOMA BOJIOPOJA.

CrnioHTaHHOE ¥ BBIHYXJEHHOE U3JIyueHue cera. Jlazep.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKUE IPOUECCHI: CHEKTP AJBHBIA
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBI KOMIBIOTED.

Hemoncmpayuu.

Mogens onsiTa Pezep hop aa.

Haobntogenue nuHeR4aThIX CIIEKTPOB.

YCTpOKCTBO U IEUCTBUE CUETYMKA MOHU3UP YIOIIHUX YACTHII.

Onpenenenye UIMHBI BOJHBI J1a3€PHOTO U3JTY4YCHHUS.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomaoit, npAKMUKYM.

HaOntoaenue auHeiyaToro cnekrpa.

HccnenoBanue cnekTpa pa3peXeHHOro aTOMapHOro BOAOPOJA U U3MED EHHE
noctosiHHou Punbepra.

Tema 3. Qu3uka amommno2o A0pa u 31eMeHMAPHLIX YACMUY.

Hyxnonnas monens simpa ['eiizen6epra—lBanenko. 3apsn sapa. MaccoBoe
qucao sapa. M3orormsl.

PaanoaktuBHOCT. Anbda-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amMmma-nu3inyyeHue.

3aKOH paJMOaKTHBHOTO pacnaja. PaguoakTHBHBIE W30TOINBI B IPHUPO/IE.
CBolicTBa MOHU3MP YIOLIETO M3JIy4YeHUsl. BiusHue paanoakTUBHOCTH Ha >KUBBIE
opranu3mel. EcrectBeHHbli GoH n3nyuenus. Jlozumerpus.

DHeprusl CBSA3M HYKJIOHOB B siape. SAaepHbie cunbl. JlegekT macchl sapa.

SAnepusie peakuun. [lenenue u cunres saep. SAnepusie peakTophl. [1podaemsr
YIPAaBIEMOr0 TEPMOSJAEPHOrO CHHTE3a. ODKOJOTHUYECKHE AaCHEKThl pa3BUTHSA
ANEPHON DHEPTETUKH.

Metobl perucTpanuu 1 UCCAEI0BAHUSA JJIEMEHTAP HBIX YaCTHLL.

DOyHAaMEHTAIbHbIE B3aUMOJCUCTBUS. bapHOHBI, ME30HbI W JICNTOHBI.
[IpencraBnenue o CtanmapTHOM Mojaenu. KBapK-TiitooHHast MOJI€NIb aJAp OHOB.

®duzuka 3a npeaenamu CtanaapTHoM Mojenu. TéMHasi MaTepusi U TEMHas
SHEPTHUSL.

EnnHCTBO hmzmaeckoit kKap THHBI MHpa.

TexHnYEeCKre yCTp OMCTBA U TEXHOJIOTHYECKHE P OLIECCHI: JO3UMETP , KaMepa
BunbscoHa, ssaepHsIii peakTop, TEpMOSACPHBIN peaKTop, aTOMHas 0oM0Oa, MAaTHUTHO -
pe30HaHCHast ToMOTpadus.

Yuenuueckuii 3xcnepumenm, nadopamopnsvie pabomaot, RPpAKMUKYM.

HccnenoBanue Tp eKOB YacTuil (10 TOTOBEIM (oTorpadusam).

WccnenoBanue paanoakTUBHOTO (oHA C UCTIOJIb30BaHUEM JTO3UMETPA.

N3ydenne nornonieHnst 6eTa-4acTull alTFOMUHUEM.

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



DTarnbl pa3BuTusa acTp oHOMUU. [IpukitanHOe 1 MUP OBO33PEHUECKOE 3HAUCHHUE
actpoHomuu. [IpUMEHUMOCTh 3aKOHOB (DU3UKH [JIsI OOBSICHEHHS TMPUPOJIBI
KOCMHUYECKHX 00BHEKTOB.

Meronbpl acTpOHOMHUYECKMX HcciaeqoBaHuil. (COBpPEMEHHBIE OINTUYECKUE
TEJIECKOTIBI, PaJUOTEIECKOIbI, BHEATMOCHEp HAasl aCTP OHOMHUSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sspkue 3BE3/IbI, TJIAHETHI, UX BUIUMOE
JIBUKECHUE.

CoutHeuHas cucrema.

Connue. CosiHeuHasi akTUBHOCTh. MicTrounuk sHeprun CoJiHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE Xap aKTEPUCTHUKU. [[narpaMmma « CleKTp aJIbHbIN KITacC —
CBETUMOCTb». 3BE3/bI TJIaBHOW MOCIEI0BATEIILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l INIABHOW MOCIEIOBATEIBHOCTH. BHYTpEHHEE CTpOECHUE
3B€311. COBpEMEHHBIE NP €/ICTABICHHS O NP OUCXOXKACHUH U 3BoJronun CoJtHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muneunsiii Ilyts — Hama I'anaktuka. Ilosnoxenue u nBukenne CoiHIA B
INamaktuke. Tumel ranaktuk. Pagunoramaktuku v kBa3zapbl. UEp HbIE ABIPBI B sApax
raJlakTHK.

Bcenennas. Pacuinp enue Beenennoit. 3akon Xa00ma. Paz6eranue raaaxTuk.
Teopusa bospmoro B3peiBa. PenukroBoe nsiydeHue.

MacmtabHas ctpyktypa Beenennoii. MeraranaxkTuka.

Hep eménnbie mp 0061eMbl aCTp OHOMHH.

Yuenuueckue naoniooenus.

Habntogenus 38€31HOr0 HeOa HEBOOP YKEHHBIM IJ1a30M C HCIIOJIb30BaHUEM
KOMITbIOTEP HBIX MP WII0KEHUM JIJTsI OTIp €ACNICHUS TT0JI0KEHUSI HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbI€ cO3Be31usi CEeBEpHOTO MOJYIIapUs U SIpKUe
3BE3/IbI.

HaGnronennss B Teneckom JIyHBI, IIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILUTICHUM.

DU3HYECKUH NIPAKTUKYM.

Cnoco6b1 m3MepeHus (U3NIeCKUX BETUYHH C UCTIOIb30BaHNEM aHAJIOTOBBIX U
(P OBBIX U3MEPUTEIHHBIX MPHUOOPOB U KOMIBIOTEP HBIX TATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEIbHBIE MOTP CITHOCTH N3MEP eHUI (PU3NIECKUX BETTUIHUH.
O11eHKa T'p aHUIl MTOTP EITHOCTEH.

I[IpoBeneHrne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN 3aBUCHUMOCTEN
(GU3MYECKUX BEIWYHH, MPOBEpPKa TP EII0KEHHBIX THNoTe3 (BIOOP W3 pador,
ONMMCAaHHBIX B  TEMAaTHYECKMX paszjenax «YUYEHHUYECKHH  DKCIEp UMEHT,
JabopaTopHbIE pabOThI, TP AKTUKYM ).

O6o00mariee NoBTOPEHME.



O6o00611eHe U cucTeMaTU3alMsl COAEpKaHUs pa3/IenoB Kypca « MexaHukay,
«MoutekynsipHas pU3HuKa U TEp MOJUHAMUKAY , « DJIEKTPOAUHAMUKay, « Konebanus u
BOJIHBDY, «OCHOBBI CHEIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH», «KBaHTOBas
buznka», « DIEMEHTbI aCTP OHOMHUU U aCTP O (PU3UKIY.

Ponb ¢u3uku U acTpOHOMHUM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M 3TUUECKOM chep ax 1eaTeTbHOCTH YET0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMUM B COBPEMEHHOW HAYyYHOU Kap TMHE MHpa, 3HAYEHUE OIMCATEIbHON,
CUCTEMATU3UPYIOLIEH, OOBACHUTEIILHOM W  MNPOTHOCTHUECKOW  (PyHKIIMIA
bu3nuecKkoi TeOp UK, p 0J1b PU3NYECKON Teopur B (HOP MUPOBAHUU IIp €/1CTABICHUI
0 (puzmyeckoil kKapTUHE MUPaA, MECTO (PU3UUECKOM Kap TUHBI MUpa B OOIIEM Pty
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX P EACTaBICHHUI O P UP OJE.

MexnpeaMerabie CBA3M.

N3yuenue kypca ¢pu3zuku yriy0onéHHoro ypoBHs B 11 kiracce ocyuiectBisiercs
C YY€TOM COJAEpIKATENBbHBIX MEXKIPEAMETHBIX CBSI3€H C KypCaMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesxcnpeomemmubvie ROHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHBIN (aKT, TUoTe3a, pU3NUecKas BEIMYMHA, 3aKOH,
TeOpus, HAOIIOJEHUE, HKCIEPUMEHT, MOJIETUPOBAaHUE, MOJIETb, H3MEp ECHIE,
MOT'P €IIHOCTH U3MEP €HUH, U3MEP UTEIbHBIC MPUOOPBI, ITUBpoBas 1adbopaTopus.

Mamemamuka: pelIeHWE CUCTEMBl YpaBHEHUH. TpUTrOHOMETPUYECKUE
(GYyHKIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TP UTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI U WX MPOEKUMU HA OCU KOOPIAUHAT, CIIO)KEHHE BEKTOPOB.
[IpousBoaubie 31nemMeHTapHbIX (QyHkmi. [Ipu3Haku Mogo0ust TPEyroIbHUKOB,
OTIp €/IeTICHNE TIOMIA N TUIOCKUX (puryp n o0béMa Ter.

buonozus: >nektpuyeckue SIBJICHUS B KUBOW MpPUPOAE, KojedaTelnbHbIC
JNBWKEHUS B JKHBOW IIPHUPOJE, IKOJOTHYECKHE PHUCKU IIPU NP OU3BOJICTBE
AIEKTPO3HEPTUH, AJIEKTPOMATHUTHOE 3arps3HEHHE OKPYKAIOUIEW Cpelpl,
yAbTPa3ByKOBasi JUArHOCTHKA B MEAMIMHE, ONTHYECKHE SIBICHUS B >KUBOU
IPUPOAE.

Xumus: CTp OEHUE ATOMOB U MOJIEKYJI, Kp MICTAJUITNYECKAsI CTPYKTYpa TBEP IbIX
TeJ, MEXaHU3Mbl 00Pa30BaHUs KP UCTAILITMUECKON P €IIETKH, CIIEKTP aJIbHbIN aHAJIM3.

T'eozpagpua: marHuTHBIE TONIOCa 3€MIIM, 3aJ€KH MArHUTHBIX PYZ,
boToChEMKA 3eMHOI TTOBEP XHOCTH, cericMorpad.

Texnono2usa: TPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTp OJIBUraTenb SIKoOH, reHepaTop MepeMeHHOr0 TOKa, MHAYKIMOHHAS TeYb,
JIMHUM DJIEKTP OIlEpeiay, 3JEKTP OIBUTaTENb, pajap, paIionpUEMHHIK, TEIEBHU30D,
antenHa, tenedoH, CBY-neub, ynabTpa3ByKoBasi HArHOCTUKA B TEXHUKE,
P OEKIIMOHHBIH amnmapar, BOJOKOHHAs ONTHKA, COJTHEYHAs OaTapes, CIly THUKOBbIE
P UEMHUKH, SAEpHAS JHEPTETUKA U DKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHS.



[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBbPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATBI

JINMYHOCTHBIE PE3YJIBTATDI

JInYHOCTHBIE Ppe3yJbTaThl OCBOCHUS YyuyeOHOTO mnpeaMmera «Du3uka»
JOJIKHBI OTP a5KaTh TOTOBHOCTh U CITOCOOHOCTH 00YUaOIIMXCS P YKOBOICTBOBATHCS
chopMUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAINI, TO3UTUBHBIX BHYTPEHHUX YyOEXKIACHUH, COOTBETCTBYIOIIMX
TP aJAUIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCIIMPEHUE KUZHEHHOTO
ONBITA U ONBITA JESITEIILHOCTU B MPOLECCE P EATU3ALMU OCHOBHBIX HAIIp aBJICHUM
BOCIIUTATEJIbHOMN AEATENBHOCTH, B TOM YHUCIIE B YACTH:

rPaXIAHCKOr0 BOCIIUTAHMS:

e ¢chOpMHUPOBAHHOCTb IPAXKAAHCKOMN MO3UILIMHK 00y YaOIIErOCsl KAaK AaKTUBHOT'O
Y OTBETCTBEHHOTO YJIEHA P OCCUICKOTO O0IIECTBa;

e TMPUHATHC TPAJUIMOHHBIX OOIIEYETOBEUCCKUX T'YMAHUCTUYCCKUX |
JEMOKD ATUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTM COBMECTHYIO JEATEIBHOCTh B MHTEP €CaX I'P AKIAHCKOTO
oOlecTBa, ydacTBOBaTh B CaMOYIpaBJeHUH B 0O0pa3oBaTelbHOU
OpraHu3aluy;

e YMEHHE B3aWMOJICMCTBOBAaTH C COLMAJIBHBIMH HWHCTUTYTaMU B
COOTBETCTBHH C MX (QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEP CKOM AEATEINBHOCTH.

NATPHUOTUYECKOT 0 BOCTIMTAHMS:

e CcHOpMHPOBAaHHOCTL  POCCHMCKOW  TPaXIaHCKOM  HIASHTUYHOCTH,
MaTp HOTU3MA,;

e I[ICHHOCTHOE OTHOUIEHHE K T'OCYJapCTBEHHBIM CUMBOJAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKN U TEXHUKE.

AYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

e chOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHNUS,

e CHOCOOHOCTH OIEHHBATH CUTYAIIMIO U TP MHUMATh OCO3HAHHBIC P CIICHUS,
OPHUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B JEATEIIbHOCTH YUEHOTO;

e OCO3HaHHE JJUYHOTO BKJIaJa B IMOCTPOCHUE YCTOWIUBOTO Oy MyIIIEro.

ICTETHYECKOI0 BOCIIUTAHUSA:

e OCTETMYECKOE OTHOILICHHE K MHUPY, BKIKOYAs OCTETUKY HAay4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3UIECKOUN HAYKE.
TPYAOBOI'0 BOCIIUTAHUSA:



HUHTEpEC K pa3audHbM chepam mp o(heCCHOHAIBHOMN IeITeILHOCTH, B TOM
YUCIIC CBA3aHHBIM C QU3UKOU M TEXHUKOH, YMEHHE COBEP IIaTh 0CO3HAHHBIN
BbIOOD Oyay1eil mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE
IJIaHBL,

TOTOBHOCTb U CITOCOOHOCTh K 00pa30BaHUIO M CaMO00Pa30BaHUIO B 001aCTH
(GU3MKY Ha TP OTSHKEHUHU BCEH JKU3HU.

IKOJOIrHY€CKOro BOCIIMTAHUA:

cOp MUPOBAHHOCTH IKOJIOTHUECKOU KyJIbTYpbl, OCO3HAHUE TI100aJIBHOIO
Xapakrepa 3KOJOTHUYECKUX MpOoOeM;

IUIAHUP OBAaHUE U OCYILIECTBICHUE JICMCTBUM B OKpPYXAKOLIEW Cpere Ha
OCHOBE 3HAHHUS LEIEN YCTOMUYUBOTO PA3BUTHUS YEIIOBEUYECTBA;
pacIIUpEHHE OMbITA JIEITEIBHOCTH 3KOJOTMYECKON HAIlpaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HaHMM 10 (pU3uKe.

HEHHOCTH HAYYHOI'O IIO3HAHUSA:

cop MUPOBAHHOCTH MUP OBO33PEHHUS, COOTBETCTBYIOIIET'O COBP EMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAYyYHOMW AEATENbHOCTH, TOTOBHOCTh B MpOLIECCE
U3ydeHUs (GU3NKU OCYUIECTBIISITh MPOEKTHYI0O M HCCIEI0BATEIbCKYIO
JEATEIbHOCTh MHAUBHUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUS
ba3oBble Jornueckue aeMcTBuA:

CaMOCTOSITENbHO  (OPMYJIUPOBATH M aKTyaJlU3UpOBaTh MpoOseMy,
paccMaTpuBaTh €€ BCECTOP OHHE;

OnpenensaTh LUedu JesTeIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPpUTEPHUU HX
JOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B PaccMaTPUBAEMbBIX
(U3UYIECKUX SIBICHUSX

pa3pabaThIBaTh MJI1aH P €LICHUs P 00JIEMBbI C yUETOM aHAIN3a UMEIOIIUXCS
MaTepMajJbHbIX U HEMATEp UAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHUBATh COOTBETCTBHE
pe3yJIbTaTOB LIEISAM, OLEHUBATH PUCKHU MOCIEICTBUH 1EATEIbHOCTH;
KOOPJIMHUPOBATh W BBHINOJHITH paboTy B YCIOBHUSX PEaJIbHOIO,
BUPTYaJbHOT'O U KOMOMHUP OBAHHOTO B3aUMOICUCTBUS;

pa3BUBAaTh KPEATUBHOE MBILIJICHUE MTPH P ECIICHUH KU3HEHHBIX P 00JIeM.

ba3oBble uccienoBaTeIbCKue J1eiCTBUA:

BJIaJICTh HAYYHOH TEp MHHOJIOTHEH, KITFOUEBBIMU MTOHATUSMU H METOIaMU
bu3nyecKoil HayKu;



BJaJIecTh ~ HAaBbIKAaMU  Y4E€OHO-HCCIIEIOBATEIIbCKOM W IPOEKTHOM
NESATEIbHOCTY B 00JacTh (PU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelleHus 3anad (PU3N4EeCcKOro
COJIep KaHUs, TP UMEHEHUIO Pa3JIMYHbIX METOJ0B MTO3HAHUS;

BJIaJIETh BUJAMM JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEP P €TalliH, MPE0OPa30BaHUIO U TP UMEHEHHUIO B P a3JIMUHbBIX yUEOHBIX
CUTyalllsiX, B TOM YHCJI€ NPU CO3JaHUU YUE€OHBIX MPOEKTOB B 00Jjactu
buzuky;

BBISIBJISITh TP MMUHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJM3UpPOBAThH 3aj]1ady,
BBIJIBUTaTh THUIIOTE3y €€ pelIeHHUs, HAaXOAUTb apTYMEHTbl JUis
JI0Ka3aTeNbCTBA CBOUX YTBEPIKJIEHUH, 3a/1aBaTh NapaMeTpbl U KpUTEPUU
pelieHus;

aHaJIM3UPOBATh MOJIYYEHHbIE B XOJ€ pEIICHUs 3aJadyu pe3yJbTarhl,
KpP UTHYECKU OLICHUBATh UX I0CTOBEPHOCTb, ITP OrHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYJIMPOBaThH COOCTBEHHBIE 3aJa4yd B OOpa30BaTEIbHON
JESTEIbHOCTH, B TOM YUCJE NP U U3YyUYEHUU (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, OLIEHUBATH NP UOOP €TEHHBIN OIIBIT;,
yMETh TE€PEHOCUTh 3HaHUsA MO (U3MKEe B MPAKTHUUECKYI0 00JacTh
KU3ZHENEATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;
BBIJIBUTaTh HOBBIE U/IEH, TP €J1araTh OPUTUHATIBHBIE TOIXOJIbI U P EIICHHUS;
CTaBUTh NP 0OJIEMBI 1 3a]1a4H, IOy CKAIOIIUE albTep HATUBHBIC P CIICHUS.

Pa6ora ¢ undgopmanueii:

BJI1aJICTh HABBIKAMH ITOJTyUCHHS HHPOpMauH (PU3UIECKOTO COICPIKAHMS 13
WUCTOYHHUKOB PAa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIISATh IIOWCK,
aHaJI3, CHCTEMATU3AIUI0O M HHTEPIIP CTAINI0O MHPOPMAIUH P a3 THIHBIX
BHJIOB B (POpM IIp €/ICTaBIICHUS;

OIICHHBATh JOCTOBEPHOCTh MH(POP MAIIVH;

UCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B  PCIICHHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M
OpTaHW3aIMOHHBIX 3a7a4 C COONI0OJICHHEeM TpeOOBaHUN 3PTOHOMHKH,
TEXHUKH O€301aCHOCTH, THUTHCHBI, PECypCOocOCpeKeHHsI, MPaBOBBIX M
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOU 0€30ITaCHOCTH;

CO3J1aBaTh TEKCTHI (PU3UUCCKOTO COJECPIKAHUSA B Pa3IMUHBIX (pOpMaTax ¢
y4€TOM Ha3HadYeHHS WHOOPMAIMU M IICJICBOM ayJIUTOPUH, BBIOHMpas
ONTUMATBHYI0 (POPMY TP €ICTABICHUS U BU3yaJIH3aIHH.

KOMMyHl/lKaTI/lBHble YHUBEpPCAJIbHBIC y‘lEﬁHbIe JeHCTBUS:



OCYLLECTBJISATh OOIIEHHE Ha ypokax (GU3UKM UM BO BHEYpOYHOU
NEATEIILHOCTH;

pacno3HaBaTth MPEANOCHUIKM KOH(IMKTHBIX CUTyallMd W CMAr4yath
KOH(IIUKTBHIL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3P EHUS C UCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

ITOHMMATh ¥ UCIIOJIb30BATh [P EMMYIIIECTBA KOMAH/HOW Y UHAVMBUY AJIbHON
paboThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHUM C y4ETOM OOLIMX
VHTEP ECOB U BO3MOKHOCTEN KAXA0r'0 YJIeHA KOJIJIEKTUBA;

IIPUHAMATh LEJIA COBMECTHOM JEATEIbHOCTH, OpPTaHU30BbIBATH U
KOOP IMHUPOBAaTh JEUCTBUS 110 €€ JOCTMIKEHUIO: COCTaBJIATH IUIAH
JEUCTBUMN, paCIPEEsATh POJIM C YYETOM MHEHUM YUYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM palOoThI;

OLICHMBATh Ka4€CTBO CBOErO BKJIAJa U Ka)XIOr0 YYaCTHHKAa KOMaHJbI B
OOIIMii pe3yNbTaT MO pa3pabdOTaHHBIM KPUTEP USIM;

Ipeajaratb HOBBIE IIPOEKTHI, OLEHUBATH HJIEU C NO3ULHUA HOBU3HBL
OPUTMHAJILHOCTH, NP AKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHMUECKOE NOBEICHUE B P a3JIMYHBIX
CUTYaIMSIX, TIP OSIBJISATh TBOPUECTBO U BOOOpakeHHe, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE el cTBUS
Camoopranusanms:

CaMOCTOSITEITbHO OCYIIECTBIISTh TO3HABATEILHYIO IEATEIbHOCT B 00J1aCTH
(U3UKHA 1 aCTP OHOMHUH, BBISBIISATH P 00JIEMBI, CTABUTh U (POP MYJIMPOBATH
COOCTBEHHEIE 3a/1a4H;

CaMOCTOSITETBHO COCTABJISTh IUIAH P eIICHUS PACUETHBIX U KaUeCTBEHHBIX
3aja4, IJIaH BBITIOJTHEHHS TP aKTHYIECKOM Pa0OThI ¢ YUETOM MMEFOIIMX CS
pecypcoB, COOCTBEHHBIX BO3MOIKHOCTEH M TP €IMIOYTCHUI;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsIM;

pacIupsTh paMKy y4eOHOro Ip eAMeTa Ha OCHOBE TUYHBIX MP €ATIOYTCHHUIL;
JeaTh OCO3HAHHBIM BBEIOOp, apTyYMEHTHPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 P CIICHHE;

OIICHUBATh MPHOOP ETEHHBIH OTIBIT;

CrocoOCTBOBaTh ()OPMHUPOBAHUIO U TP OSBJICHUIO AP YIUIIMU B 00JIacTH
(U3UKHA, TTOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEeNbHBIA U KyJIbTypHBINA
YPOBEHb.

Camoko HTPOJb, SMOIIHOHAJI bHBIM MHTEJLJIEKT:

AaBaTb OLICHKY HOBBLIM CUTyallUsAM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHUBATHL COOTBCTCTBUC PEC3YJIbTATOB LCIIAM;



BJIaJIeTh HAaBBIKAMM TIIO03HABaTENbHOW pediekcud KaK OCO3HaHUA
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MP OLIECCOB, UX P €3YJIBTATOB U
OCHOBAHMH;

UCIOJIb30BaTh NPUEMBI peIICKCUH JIJT OTICHKU CUTYalli1, BHIOOpa BEPHOTO
pelIeHus,

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPHUHUMATH PELICHUS 0 HX
CHUKCHUIO;

MIPUHUMATh MOTHUBBI U apPTYMEHTHI JPYIUX IIPU AHAIU3E PE3YJILTATOB
JICATCIbHOCTH;

MpUHUMAThH ceOsl, MOHUMAsl CBOM HEIOCTATKU U JJOCTOMHCTBA;
MMPUHUMATh MOTHUBBI U aPTYMEHTHI JPYIrUX IPU AHAIU3E PE3YJIHTATOB
JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIMOKH.

B mporecce MOCTHKEHHSI TMYHOCTHBIX PeE3YJIbTaTOB OCBOCHUS P OTPaMMBI 110
buzuke 4 YypOBHA CcpeaHero oOmero oOpa3oBaHusA Yy OOYydYaronmxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJIJICKT, TIP €10 TaTAFOIIUIA
chopMUP OBAHHOCTb:

CaMOCO3HAHMS,  BKIIOYAIONIICTO  CIIOCOOHOCT,  IIOHMMAaTh  CBOE
AMOIIMOHAILHOE COCTOSIHUE, BUICTh HAIIPaBJICHUS Pa3BUTHS COOCTBECHHOM
AMOIMOHATBHOM cdepbl, ObITh YBEp EHHBIM B ce0€;

caMop €TyJIMpOBaHUsl, BKIIOUAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NP UHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHE, CIMOCOOHOCTh aJalTHPOBATHCA K
AMOIIMOHAILHBIM U3MEHEHUSM U TIP OSIBJISITh THOKOCTh, OBITH OTKP BITHIM
HOBOMY;

BHYTP €HHEW MOTHBAIIMH, BKJIKOYAIOIIEH CTP EMIICHUE K JIOCTUAKECHUIO 1IN
Y yCIIEXYy, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MOYKHOCTEH;

SMIIATUH, BKJIIOYAIOMIEH CHOOCOOHOCTh IIOHMMATh SMOIMOHAJIBHOE
COCTOSIHUE JPYyTHX, YYUTHIBATh €ro MPH OCYHIECTBICHWU OOIICHUS,
COCOOHOCTh K COYYBCTBHIO U COTIEP SKMBAHHUIO;

COIMAJbHBIX HABBIKOB, BKITIOYAIONIMX CIHOCOOHOCTh BBICTp amBaTh
OTHOIIIGHUSI C JAPYTUMHU JIOIbMHU, 3a00THTHCS, MPOSIBIATH UHTEPEC U
paspemaTtb KOHMIUKTEHI.

[MPEAMETHBIE PE3VJIbTATEI

K xoHIty 00yuenus B 10 kiacce ip €TIMETHBIE PE3YIbTaThl HA YTy OJ1IEHHOM YPOBHE

JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y O0YUYAIOIIUXCSl YMEHHIA:



MOHMMATh POJIb (U3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOH,
HKOJIOTUYECKOM, COIMAIIbHOM UM OATUYECKOW cdepax JesITeIbHOCTH
4yenoBeKa, poJib U MeCTo (PM3UKU B COBPEMEHHOM HayYHOUW KapTHHE MUPA,
3HAYEHHUE ONMUCATEIBLHOW, CUCTEMATU3UPYIONIEH, OOBSICHUTEIHLHOU W
NpOTHOCTUYECKOM  (GYyHKIMN  (Pu3nueckol TeopuMm —  MEXAHUKH,
MOJIEKYJIIpPHOW (DU3UKUA U T€P MOJWHAMUKHU, P OJIb (PU3UUECKOU TEOPUU B
dbopMuUpOBaHUM TP €ICTABICHUIN 0 (PU3UUECKON Kap THHE MUPa;
pa3ianyarh yCJIOBHUS IPUMEHUMOCTH Mo Aeliel (PM3UYECKUX TEJ U IP OIIECCOB
(siBTEHUIA): MHEpIMAJIbHAS CUCTEMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO,
MaTep uajibHasg TOYKa, paBHOYCKOPEHHOE JIBMXKEHHE, CBOOOTHOE NaJICHHUE,
abcomoTHO ynpyras aedopmaiius, abCOJIIOTHO yIpyroe u abCoJIIOTHO
HEYNPYroe CTOJKHOBEHMS, MOJEIHU Ta3a, XUIAKOCTH U TBEPJOrO
(Kp MCTAJJIMYECKOT0) TeJa, UeaIbHBIN ra3, TOUSUHBIN 3apsil, 0JHOPOIHOE
AIIEKTP UUECKOE TOJIE;

pa3nau4arh yciaoBus (TpaHUIbI, 00JacTH) MPUMEHUMOCTH (DU3UYECKHX
3aKOHOB, TIOHUMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OT'PaHUYECHHOCTh UCIOJIL30BAHUS YACTHBIX 3aKOHOB;

QHAIM3UPOBATh U OOBACHIATH MEXAHMYECKHE IPOIECCHl W SBJICHUS,
HCIIOJIB3Y S OCHOBHBIE TIOJIOKEHHUS M 3aKOHBI MEXaHUKHU (OTHOCHUTEIILHOCTD
MEXaHHYECKOTO JBWKEHHs, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JIBWOKeHMsI, TIpeoOpazoBanus [anmwiiest 1t CKOPOCTH M TIep EMEIICHMS,
3akOHbl HpIOTOHA, mNpUHUKMO OTHOCUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXP aHEHUS UMITYJIbCA U MEXAHUYECKON
SHEPTHH, CBSI3b Pa0OTHI CHJIBI C W3MEHEHHEM MEXaHUYECKOW PHEpTHH,
YCIOBHSI pPaBHOBECHsS TBEPJOrO Tela), MNPH OSTOM HCIOJIH30BaTh
MaTeMaTUYECKOE BbIP &JKEHHUE 3aKOHOB, YKAa3bIBaTh Y CIIOBUS IPUMEHUMOCTU
(GU3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['amuies, BTOpOro U TPEThEro
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHWs UMITYJIbCA M MEXaHHYECKOU
SHEPTHUH, 3aKOHA BCEMUPHOTO TATOTECHHUS;

aHaJIM3UPOBATh U OOBACHATH TEINIOBBIC MPOIIECCHI M SIBIICHUS, UCTIOB3YS
ocHoBHbIe moJio)keHnsST MKT © 3akoHBI MOJEKYISIpHOW (GU3UKHA W
TEpMOJAMHAMUKN (CBA3b JABJIEHUS HJIEAJILHOTO Tra3a Cco CpeaHel
KMHETAYECKOW SHEPTUEH TEIUIOBOTO JBWKEHUSI M KOHUCHTPAILWUEW €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BEIIECTBA CO CPEIHEH KUHETHYECKOU
SHEPTHUEN TEIUIOBOTO ABUKEHUS €r0 YaCTHIl, CBSI3b JIABJICHUS U€AJIHbHOIO
raza C KOHIICHTpAaIMEd MOJIEKYJ M €ro TEMIIEpaTypOu, ypaBHEHHE
MenneneeBa—Knanelpona, MNepBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHMs SHEPTUM B TEIUIOBBIX MPOIECCAX), MPU I3TOM HCIOJIb30BaATh



MaTeMaTUYECKOE BbIP &)KEHHUE 3aKOHOB, YKA3bIBaTh Y CIIOBHS IPUMEHUMOCTH
ypaBHeHuss Menneneesa—KnanelipoHa;

aHaJIU3UPOBaTh MU OOBSACHATH JIIEKTPUUYECKUE SBICHUSA, HCHOJIb3Ys
OCHOBHBI€ TOJIOKEHHUSI U 3aKOHBI 3JIEKTP OAMHAMUKY (3aKOH COXPaHEHUS
NEKTPUYECKOTO  3apsAaa, 3akoH  KynoHa,  NOTEeHUIMaIbHOCTH
AIIEKTP OCTATUYECKOTO TOJISI, NPHUHLMI CYHEPIIO3ULUN SJIEKTP MYECKUX
IOJIEH, MPU 3TOM yKa3bIBas YCIOBUS NP UMEHUMOCTH 3aKkoHa KyioHa, a
TaKKe MPaKTHYECKU Ba)KHbIE COOTHOLIEHMWS: 3aKOHbI OMa JJid ydacTka
LEed Y JUIS 3aMKHYTOW DJIEKTpUYECKOW lenu, 3akoH Jxoyiis—Jlenua,
npasuia Kupxroda, 3axonst @apazaes Ajis 3JIeKTp 0113a);

ONUCHIBATh (PU3MYECKUE MPOLECChl U SABJICHUS, UCIOJb3Ys BEIUYUHBL
1IEp EMEILIEHUE, CKOP OCTh, Y CKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CUJIbI, 1aBJIEHUE, IO TEHIUAJIbHAS SHEPT YA, KHHETUYECKasi SHEPTH,
MexaHu4ecKas dHepTHsl, paboTa CUIIbI, IEHTP OCTPEMUTEIBHOE YCKO PEHUE,
CWiIa TSXKECTH, CHJIA YHPYTOCTH, CHJIA TPEHHS, MOUIHOCTb, DHEPTHSA
B3aUMO/IEUCTBUS Tela ¢ 3eMiIEN BOJIN3U €€ MOBEp XHOCTH, SHEP TUs YIIPyTon
nedopMaluu Mp y>KUHbI, KOJTUYECTBO TEIIOThI, a0COIIOTHAS TeMIIepaTypa
Tena, pabora B TEPMOJMHAMHUKE, BHYTPEHHSS HSHEPTHUS HACAIHHOTO
OJIHOATOMHOIO ra3a, paboTa 11eajibHOTO ra3a, OTHOCUTENbHAs BIIa)KHOCTb
Bo3ayxa, KIIJ[ naeanbHOTO TEIJIOBOTO ABUTATENS; SJIEKTP HUECKOE TOJIE,
HaMp SHKEHHOCTD AJIEKTP MUECKOTO MOJIsI, HAMP SHKEHHOCTD MO TOYEYHOTO
3apsja Win 3apsHKEHHOro apa B BaKyyMe U B IUAJIEKTP UK€, 110 TEHIUAT
AIEKTP OCTATUYECKOTO MOJISl, pa3HOCTh NOTEHIIMAIOB, AJIEKTP OBIDKYILAS
cuiia, CHJia TOKa, HAIP sSIKEHUE, MOIIHOCTh TOKA, AJIEKTP MUeCKast EMKOCTh
IUIOCKOTO  KOHJEHCATOpa, CONPOTHBJIEHUE  yyacTka Lemu  C
MOCJIEA0BATENbHBIM U AP AJIETbHBIM COETUHEHUEM P €3UCTOPOB, SHEPTHUS
AIEKTP UYECKOTO MOJISI KOHAEHCATOPA;

OOBSICHATP  OCOOCHHOCTH  TPOTCKAHWS  (U3UYCCKUX  SBJICHUM:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JBMKEHUE YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, Op OYHOBCKOE NBMXKeHUE, MU y3Hs, Ucrap eHue,
KHUIIEHHE W KOHJIEHCAIUs, TUIaBJIECHUE U Kp UCTAJIIM3AIUs, HATIPaBJIE€HHOCTh
TEIUIONIEP €1a4H, DJIEKTP U3alus Tel, SKBUIIOTECHIUAIBHOCTD IOBEP XHOCTU
3ap SHKEHHOT'O TP OBOJIHUKA;

P OBOJIUTH MCCIIENOBAHNE 3aBUCUMOCTH OTHOW (PM3UUECKOM BETMYUHBI OT
JIp yTOM C UCHOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yiabTaThl TOJYUYEHHOW 3aBUCUMOCTH
bu3nueckux BEMUYMH B BHUAE TpaduKoB C Y4ETOM abCOTIOTHBIX
MOTPENIHOCTEN  HM3MEPEHWM, JenaThb BBIBOABI IO  peE3yJibTaTaM
VCCIIEIOBAHMS;



MPOBOJUTh KOCBEHHBbIC H3MEpPEHUS (PM3UYECKUX BEIUYHUH, MPU STOM
BBIOUpaTh ONTUMAJIbHBIN METOJT U3MEPEHUS, OLICHUBATh a0COIOTHBIE U
OTHOCHUTEJIbHBIE MOTP EITHOCTH TP IMBIX U KOCBEHHBIX U3MEP CHUM;

P OBOJUTH OTIBITHI IO TIP OBEPKE MP €7I0KEHHOM TUIOTE3bI: IIJIAaHUPOBATH
AKCIIEP UMEHT, COOMP aTh IKCIEP UMEHTAJIBLHYI0 YCTaHOBKY, aHAJIM3UPOBATH
MOJyYEHHBIE PE3YJIbTaThl U JENaTh BBIBOJ O CTATyce I e10KEHHOU
TUTIOTE3bI;

co0J1r01aTh IpaBMIIa 0€30MacHOTO TPY/Ia IIPH TP OBEICHUH UCCIIEI0BAHUI B
paMkKax  yd4eOHOTO  DKCIIEpUMEHTa, TNpakTUKymMa ¢ y4eOHO-
UCCIICIOBATEIbCKON U TIPOEKTHOM JESITEIbHOCTH C HCIOJIb30BaHUEM
U3MEP UTENIbHBIX YCTPOUCTB U 1a00paTOpPHOr0 000p yI0BAHMUS;

peuarb pacy€THble 3a7adyd C SIBHO 3aJaHHOWM M HEIBHO 3aJIaHHOU
(bu3nYecKor MOJIeTbI0: Ha OCHOBAaHHMM aHAJIN3a YCIOBHUS 000CHOBBIBATH
BBIOOp (U3MYECKOW MOJeIH, OTBeUarolield TpeOOBaHUSAM 3aJ1avy,
P UMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTY 1Tl (PU3UUECKIX
TEOP UM MPU UCIOJIHL30BAaHUN MaTEMAaTHYECKUX METOJ0B P EIICHUS 3ajad,
P OBOJUTH PACUEThl HA OCHOBAHWY MMEIOIIUXCS TAaHHBIX, aHAJIU3UPOBATH
pPE3YJIbTaThl U KOPPEKTUPOBATh METOIBI PEIICHUS ¢ YUETOM IOy ECHHBIX
pe3yJIbTaTOB;

pemarh KadyeCTBEHHbIC 3aaayu, TpeOyrolnue MpUMEHEHUs 3HAHUA W3
pPa3HBIX pa3JIeNioB Kypca (PU3UKH, a TAaK)Ke MHTETP Al 3HAHUU U3 I YTUX
MPEIMETOB ©CTECTBEHHO-HAYYHOT'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
[ENOYKY PacCyXASCHUH C OTTOP 0¥ Ha U3y YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3UYECKHE SBICHNS,

HCIIOJIb30BaTh TEOPETUYECKWE 3HAHHMS JUII OOBSCHEHHS OCHOBHBIX
TP MUHIIUIIOB P a0OThl U3MEPUTETHHBIX TPUOOPOB, TEXHUIECKUX YCTPOICTB U
TEXHOJIOTUYECKUX TP OIIECCOB;

P UBOIUTH MMPUMEPHI BKJIaJ1a POCCUNMCKUX U 3aPYOSKHBIX YUEHBIX -(DU3UKOB
B pPa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIEro MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIECTBUS OBITOBOM M TP OM3BOACTBEHHOM
JeSTEIbHOCTH YEJI0BEKa, CBI3aHHOW C (DU3UYECKHUMH TIp OLIECCaMU, C
MTO3UITUH SKOJIOTHIECKOH O€30MacHOCTH, TIP €/ICTABICHUIA O P aIHOHATTBHOM
TP UP OJTOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAaHUH JOCTHKECHUN
HAYKH W TEXHOJOTUH I JallbHEHIIero pa3BUTUS YEIOBEUYECKOrO
00111eCcTBa;

NPUMEHATh pa3ndHbIe crIocoObl paboThl ¢ mHPOpMammen HU3UIECKOro
COJIEp)KaHUSI C HCIOJIB30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMaIIMOHHBIE



TEXHOJIOTUU JJIsl TIOMCKa, MepepabOTKU W TpEAbSBICHUS Yy4eOHOU U
HAy4YHO-NOMYJISIPHOIM HH(OPMALIMU, CTP YKTYPUPOBAHUS U UHTEP IIp €TALN
uHbOpMaluK, MOJYYEHHON W3 pa3jMYHbIX HMCTOYHUKOB, KpUTHUECKU
aHaJU3UpOBaTh  TMOJIy4aeMyko HMHPOpPMalMIO U  OLICHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLUXCS 3HAHUM, TAK U Ha OCHOBE
aHalli3a UCTOYHMKA MH(OPMaLUK;

OpOSIBISITh ~ OpPTaHU3ALUMOHHBIE U NO3HABATEIbHBIE  YMEHUS
CaMOCTOSITENIBHOTO MMPUOOPETEHNSI HOBBIX 3HAHUH B P OLIECCE BBITTOTHEHUS
1P OEKTHBIX U Y4E€OHO-HUCCIIE0BATEIBCKUX pPadoT;

paboraTh B TpYIIE C KCIOJIHEHUEM pPa3JIMYHBIX COLUMAJBbHBIX POJIEH,
IUTAHUP OBATh pa0OTy I'p YHIIbL, paLlMOHAIBHO PaCHPENEaTh ASSITEIbHOCTD
B HECTaHIAPTHBIX CUTyalUsIX, aJJeKBATHO OLEHUBAThH BKJIAJ KaXKJIOrO U3
YYaCTHUKOB IpYMIbI B pEHICHUE paccMaTp UBaeMOM Ip 00JIeMBI;

P OSIBJISITH MOTHBAIIMIO K Oy ny1iei mp 0(heCCUOHATBHOM AeSITENbHOCTH TIO
CMEUUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO P OPuIIS.

K xoH1ty 00yuenus B 11 Kknacce 1ip eIMETHBIE pE3yJIbTaThl HA YTy OJ1EHHOM ypOBHE
JOJKHBI OTpa)xaTh ¢(hOPMUP OBAHHOCTh Y O0YyUaIOIIUXCSl YMEHUIA:

MOHUMATH P OJ1b (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHY €CKO, COLMATLHON
U 9THUYECKON cepax AesITeTbHOCTH YeNOBeKa, POJb U MECTO (DU3UKH B
COBPEMEHHOM HAYYHOU Kap THHE MUP A, POJIb ACTP OHOMUHU B ITP AKTUYECKOU
JEATEbHOCTH YENOBEKAa U JaJbHEUIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHUE ONMUCATENbHOM, CHCTEMATU3UPYIOWIEH, OOBIACHUTEIBHOU U
[P OTHOCTHYECKON (PYHKIMI (PU3NUECKON TEOPUHU — DIEKTPOJHHAMUKH,
CIEUMAIBHON TEOPHH OTHOCUTEIBHOCTH, KBAHTOBOM (DM3UKH, pOJIb
¢usnueckoid Teopun B (HOPMHUPOBAHUM IPEACTABICHUNA O (PU3UUECKON
KapTUHE MHUpPa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOILIEM psiIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX P €JCTABICHUI O TP UP OJE;
pazinyaTh yCIOBUs NIPUMEHUMOCTH MOJIeNeH (PU3UY €CKUX TeJl U I OLIECCOB
(sABJIEHMIT): OJJTHOPOIHOE SIEKTP UUECKOE U OJJTHOPOAHOE MATHUTHOE TIOJIS,
rapMOHUYECKUE KoJIeOaHUsl, MaTEeMaTHUYECKHM MAasTHUK, WJ€aJIbHbIA
NPY>XUHHBIA ~ MasATHUK,  TapMOHUYECKME  BOJIHBI,  WJCAJIbHBIA
KOJIeOaTeNIbHBIN KOHTYp, TOHKas JIUH3a, MOJIENIEe aToMa, aTOMHOT O si/pa U
KBAaHTOBOM MOJICIH CBETA;

pasiuyaTrh ycinoBus (IpaHMilbl, 00JacTh) NPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, MOHUMATh BCEOOLINNA XapakTep PyHIaMEHTAJIbHbIX 3aKOHOB U
OTpaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSICHATH AJIEKTP OMATHUTHBIC MPOLECCHl U SBICHMUS,
UCIOJIb3ys. OCHOBHBIE TMIOJIOKEHHSI M 3aKOHBI JJIEKTP OJMHAMUKHA M
CIEUMAIIbHOM  TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHHs



AIIEKTPUYECKOTO 3apsja, cwia Awmmnepa, cuna JlopeHua, 3akoH
AIIEKTPOMATHUTHON  MHAyKuuu, mnpaBwino Jlenma, cBsa3sp  DJIC
CAMOMHAYKUMU B 3JEMEHTE OJJIEKTPUYECKON LIEMU CO CKOPOCThIO
WU3MEHEHHSI CUJTbI TOKA, TOCTYJIAThI CEUaIbHON TEOPUH OTHOCUTETBHOCTH
DitHIITeHA ),

aHAJU3UPOBATh U OOBSICHATH KBAHTOBBIE TP OIIECCHI U SIBJICHHSI, UCTIOB3Ys
MOJIOKEHUST  KBaHTOBOW  ¢u3uku  (ypaBHeHHE OWHIITEWHA Ui
doTorddexTa, mep Bolii U BTOp o OCTyJ1aThl bopa, MpUHIIMIT COO THOIIICHHS
Heonpeaenéunocten ['eif3enOepra, 3aKOHbI COXpaHEHHs 3apsA0BOrO U
MaCCOBOTO YHCEN ¥ JHEPTHUU B SITIEP HBIX P €AKIIUAX, 3aKOH P aIMOAKTHBHOTO
pacmana);

OTHCHIBATh (PU3UYECKUE TPOILECCH U SIBICHUS, WCIOJIB3Ys BETUYMHBL
HAIp SKEHHOCTD 3JIEKTP UUECKOTO TMOJIS, MOTEHIIUA 3JIEKTP OCTATUYECKOTO
MOJIsl, Pa3HOCTh TOTEHIMAJIOB, OSJIEKTPOJBIXKYIIAsl CUIa, WHIYKIWS
MArHUTHOTO TIOJISl, MATHUTHBIA MOTOK, CHiia Ammepa, WHIAYKTHBHOCTS,
AIIEKTP OJIBIDKYIASl CHUJa CAMOWHIYKIWH, SHEPTHS MAarHUTHOTO IIOJIS
P OBOJTHUKA C TOKOM, PEJIITUBUCTCKUAN UMITYJIBC, ITOJTHAS DHEP THSL, SHEPTUS
TIOKOS CBOOOTHOM YaCTHIIBI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
W 3ap sl spa, SHEPTHUS CBS3H SpPa;

OOBSICHATh  OCOOCHHOCTM  NpOTEKaHUs  (U3MYECKUX  SBJICHMIL
AIIEKTP OMAaTHUTHAS MH T KIIMsI, CAMOWH Y KIIHS, p €30HAHC, UHTEP Pep eHIWsI
BOJH, JAW(paKius, MJUCIEPCUs, IIOJTHOE BHYTPEHHEE OTpaXKCHIE,
doToanexTpmaeckuit 3gdext (hoTorddexr), anbda-u 6era-pacmaisl saep,
raMMma-u3JaydeHue saep, Gu3ndecKue Ip MHIIUIIBI CIIEKTP aJIbHOTO aHAIM3a 1
paboThl Ma3epa;

OTIp €ACNISITh HAMpaBJIEHUE WHIAYKIUA MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CWJIbl AMIniepa v cuiibl JIop eHIia;

CTP OUTh U300paKEHUE, CO3/1aBAEMOE IIIOCKUM 3€p KAJIOM, TOHKOM JIMH30H,
Y PACCUUTHIBATH €T0 XapaKTep UCTUKU;

NPUMEHATh OCHOBOIIOJIATaloOIIMe acTp OHOMHYECKHE TOHSITHS, TEOPHUH U
3aKOHBI JUISi aHaln3a W OOBSICHEHHS (PU3UYECKUX P OIIECCOB,
P OUCXOIIIMX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKIaJlaKTH4eCcKON
cpene; NBIKEHUs HEOECHBIX TEI, DBOJIFOIUY 3BE3T U Beenenno;
NPOBOJUTH HCCIEAOBAHUE 3aBHUCUMOCTEH (PU3MYECKHMX BEIUYUH C
UCMOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, NPU H3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yiabTaThl TOJYUYEHHOW 3aBUCUMOCTH
bu3nueckux BEMUYMH B BHUAE TpaduKoB C Y4ETOM abCOTIOTHBIX
MOTPENIHOCTEN  HM3MEPEHMM, JelNaTh  BBIBOABI IO  PE3YJIbTaTaM
UCCIIeI0BAHUS;



MPOBOJUTh KOCBEHHBbIC H3MEpPEHUS (PM3UYECKUX BEIUYHUH, MPU STOM
BBIOUpaTh ONTUMAJIbHBIN METOJT U3MEPEHUS, OLICHUBATh a0COIOTHBIE U
OTHOCHUTEIbHBIE TOTP EITHOCTH NP AMBIX U KOCBEHHBIX M3MEP CHUI;

TP OBOJIUTH OTBITHI MO MP OBEPKE IP EAT0KEHHON TUIIOTE3bI: TIIIAaHUPOBATH
AKCIIEP UMEHT, COOMP aTh IKCIEP UMEHTAJIBLHYI0 YCTaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHBbIE PE3yJbTaThl U JI€NIaTh BBIBOJ O CTaTyCe IIpEIJI0KEHHON
TUIIOTE3HI;

OTIMCHIBATh METOJbI MMOJYUEHUS HAYUYHBIX aCTP OHOMUYECKUX 3HAHMUIA;
co0J1r01aTh IpaBUIIa 0€30MacHOTO TPY/Ia IIPH TP OBEICHUH UCCIIEI0BAHUI B
paMkKax  yd4eOHOTO  DKCIIEpUMEHTa, TNpakTUKymMa ¢ y4eOHO-
HCCIIEIOBATEIIBCKOM M NPOEKTHOW JEATEIIbHOCTH C HCIOJIb30BaHUEM
U3MEP UTENIbHBIX YCTPOUCTB U 1a00paTOPHOr0 000p yI0BAHUS;

peuarb pacy€THble 3a7adyd C SIBHO 3aJaHHOWM M HEIBHO 3aJIaHHOU
bu3nYecKo MOJENbI0: Ha OCHOBAaHMM aHajin3a YCJIOBHUS BBIOHMpaTh
dbu3uYecKue MOJIeNIM, OTBEYAION[UE TpeOOBAHMIM 3aJaud, IPHUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3UUECKUX TEOPH
MpU UCHOJb30BAHUM MATEMATHUYECKUX METOJOB pEUICHUS 3ajad,
[P OBOJIUTH PACUEThl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, aHAJTU3UPOBATH
pEe3yAbTaThl U KOPPEKTUPOBATH METOIbI PEIICHUS C YUETOM MOJTYUECHHBIX
pe3ybTaTOB;

pemaTh KadeCTBEHHbIC 3aaayu, TpeOyronue MpUMEHEHUS 3HAHUA W3
pPa3HBIX pa3JIeNioB Kypca (PU3UKH, a TAaK)Ke MHTETP ALl 3HAHUU U3 1P YTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTpauUBaTh JIOTHYECKYIO
LIETIOYKY PaCCy>KJICHHI C OTTIOp O Ha U3y YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUEe SIBICHUS;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHHMS JUII OOBSCHEHHUS OCHOBHBIX
TP MHITUTIOB P a00ThI U3MEPUTEIHLHBIX MPHUOOPOB, TEXHUIECKUX yCTPOICTB U
TEXHOJIOTUYECKUX TP OIIECCOB;

TP UBOIUTH MMPUMEPHI BKITa/1a POCCUHUCKUX U 3aPYOCKHBIX yUEHBIX -(DHU3HUKOB
B pa3BUTHEC HayKH, B OOBSICHEHHE IPOIECCOB OKPYIKAIOIIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU Y TEXHOJIOTHH;

aHAJIM3UPOBATH 1 OIICHUBATH MTOCIEACTBUS OBITOBOM M TP OM3BOICTBEHHOM
NEATeTbHOCTH YEIIOBEKa, CBA3aHHOW C (PU3MYECKUMH IIp OIIECCAaMHU, C
MO3HUIIMI AKOJIOTHYECKOM 0€30TIaCHOCTH, TP €ACTABJICHHUM O P allMOHAJILHOM
TP UP OJIOTOJIb30BAHUH, & TAKXKE Pa3yMHOM MCHOJIb30BaHUM JIOCTHKCHUN
HAayKM M TEXHOJOTUM JJIsi JaJbHEUIIEro pa3BUTHS YEIOBEUECKOIO
00IIIeCTBA;

NPUMEHATH pa3ndHbIe criocoObl paboThl ¢ MHPOpMammen HU3UIECKOro
COJCpKaHUS C HCHOJB30BAaHHEM COBPEMCHHBIX HH(GOPMAIMOHHBIX



TEXHOJIOTUH, MIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHbIE
TEXHOJIOTUU JJIsl TIOMCKa, MepepabOTKHM M NpeEAbsBICHUS y4eOHOW U
HAy4YHO-MOMYJSIPHOI HH(OPMALIMU, CTP YKTYPUPOBAHUS U UHTEP P €TALN
uHbpOpMaluK, MOJYYEHHON W3 pa3jJMYHbIX HCTOYHUKOB, KpUTHYECKU
aHaJU3UpOBaTh  MOJydYaeMylr0 HWHPOpMALKIO M  OICHMBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHalli3a UCTOYHMKA MH(OPMaLUY;

OpOSIBISITh ~ OpTaHU3ALMOHHBIE U NO3HABATEIbHbIE  YMEHUS
CaMOCTOSITEIBHOTO MMPUOOPETEHNSI HOBBIX 3HAHUH B [P OLIECCE BBITTOTHEHUS
1P OEKTHBIX U Y4E€OHO-HUCCIIE0BATEIBCKUX pPadoT;

paborath B TpyIIE C MCIOJHEHUEM pPa3JIMYHBIX COLMAJbHBIX POJIEH,
IUTAHUP OBATh pabOTy I'p YHIIbL, palIMOHAIIBHO PaCHpENEsaTh AeSITEIbHOCTD
B HECTaHIAPTHBIX CUTyalUsIX, aJJeKBATHO OLEHUBAThH BKJIAJ KaXKJIOrO U3
YYaCTHUKOB IPYMIbI B pEIICHUE paccMaTp UBaeMOM Ip 00JIEMBI;

P OSIBJISITH MOTUBAIIMIO K Oy ny1iie np 0(heCCUOHATBHOM AeSITENbHOCTH TI0
CIEUUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO P OPUIIS.
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Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoteka [JOK
2.1 Kunemaruka 10 I https://m.edsoo.ru/f16b68d7
bubnmuoreka [JOK
22 Hunamica 10 https://m.edsoo.ru/f16b68d7
2.3 Craruka TBEpIOTO TENa 5 1 Brbmaorexa LIOK
https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 brbmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro no pasneny 35

Pasnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKOH TEOPHUHU 15 1 bubmuoreta [OK
: yJsp p https:/m.edsoo.ru/f16b68d7
3.2 Tepmoannamuka. Termossie MaHbI 20 1 bubmorexa LOK

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

13 ArperarHble cocTOsIHUS BeriecTBa. Da3oBble 14 bu6moteka [JOK
MEPEXOABI https://m.edsoo.ru/f16b68d7
Htoro no pazneny 49
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DJIEKTPUYECKOE T0JIE 24 Eﬁiﬁg:g;ﬁgﬁl 6b68d7
4.2 [TocTOSIHHBIN NEKTPUUECKUI TOK 24 Eftffjr?jzzolirou/lil 6b68d7
4.3 Toku B pa3nuyHbIX cpeaax 6 ngi;g:g:oﬁgﬁl 6b68d7
Htoro no pazneny 54
Pasnen 5. DUSHNUYECKUN MPAKTUKYM
5.1 DOU3NYECKUH TPAKTUKYM 16 16 Etﬂtf;;jr(r)lizesloggj;%%&
HToro no pazneny 16
PesepBHOE Bpems 10 bu6morexa TIOK
https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16



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

11 KJJACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3nesioB U TeM uu@poBbIe
Ne n/n P Kontpoasnsie | Ipakruyeckue (mupp )
NMpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarauTtHoe mnosie 14 bubmmorexa [IOK
https://m.edso00.1u/39859%f1
1.2 DJIEKTPOMArHUTHASI UHAYKIUS 13 1 Bubmiorexa [TOK
https://m.edso0.ru/39859¢f1
Htoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka IJOK
2.1 Mexanudeckue KoeOaHus 10 hitps://m.edsoo.rw39859¢f]
bu6mmoreka IJOK
2.2 DJIEKTPOMAarHUTHBIE KOJICOaHUS 15 hitps://m.cdsoo.ru/39859%f]
)3 MexaHnyecKkue U 3JIEKTPOMarHUTHbIE 10 1 bubnuoreka [{OK
' BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Ontuka 25 1 bubmorexa [IOK
https://m.edso0.ru/39859%¢f1
HToro no pazneny 60

Pazgen 3. OCHOBBI CIIELIMAJILHOM TEOPUX OTHOCUTEJBHOCTH

3.1

OcuoBel CTO

5

bu6mmoreka IJOK
https://m.edso0.ru/39859¢f1

Hroro no pazneny



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

Paszgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckyirsipHO-BOJTHOBOM Iyaan3M 15 bubmorexa [OK
' PHyCKy AP o https://m.edsoo.ru/39859¢f1
bu6munoreka IJOK
4.2 Puzmka aroma > https://m.edso0.ru/39859¢f1
43 ®u3KMKa ATOMHOTO SI/Ipa U SJIEMEHTaAPHbBIX 5 bubmuoreka [JOK
' YaCTHII https://m.edso0.1u/39859¢f1
Hroro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMMWU U ACTPO®U3UKHU

5.1 DJIEeMEHTBI aCTPOHOMHH U aCTPOPHU3UKHU 12 bubmmorexa [IOK
https://m.edso0.ru/39859%¢f1
Hroro no paszueny 12
Pa3nen 6. PUSUYECKHNA MPAKTUKYM
. bubmoreka [JOK
6.1 DPU3NYECKUH TPAKTUKYM 16 16 hitps://m.cdsoo.ru/39859%f1
WToro no pazneny 16
Paznen 7. OBOBIHAIOIIEE IOBTOPEHHUE
CucreMarusamus 1 00001eHHE
71 MPEIMETHOTO COJIEPKAHUS U OIBITA 15 bubanoreka [{OK
' JEeSITeTbHOCTH, TPUOOPETEHHOTO MPH https://m.edso0.ru/39859%¢f1
u3ydeHuu Kypca ¢usuku 10 — 11 xnaccos
Hroro no paszneny 15
bu6munoreka IJOK
PesepBHOE Bpems 10 https://m.edso0.ru/39859¢f1
OBHIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 170 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




IHOYPOUYHOE IIJIAHUPOBAHHUE

10 KUIACC
KoJsmuecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Kontpoabneie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
®usnka — QpyHIaMEeHTaIbHas HayKa O
1 bynn Y 1 https://m.edsoo.ru/9b15¢621
pUpoie
Hayunbiil MeTO1 TO3HAHUS U METO/IbI
2 Y A HV 1 https://m.edso0.ru/25666972
uccienoBanust (GU3HMIECKUX SIBICHUM
DKCIEPUMEHT U TEOPHUsI B TIPOIIECCE
3 no3HaHus npuposl. Habmronenne u 1 https://m.edsoo.ru/3del d26f
SKCIIEpUMEHT B (pu3MKe
CrocoObl n3MepeHus: PU3nIECKuX
4 P ¢ 1 https://m.edsoo.ru/3a6cb4a3
BEJIMYUH
AOconoTHast U OTHOCUTEIbHAS
5 MOIPEIIHOCTH U3MEPEHU N 1 https://m.edsoo.rw/a2b15721
(U3MYECKUX BETUINH
MonenupoBanue B gu3suke. Poib u
MecTo (pu3uKU B HOPMHUPOBAHUU
6 COBPEMEHHON HAYYHOU KapTHUHBI 1 https://m.edsoo.ru/3b9%eb2cc
MHpa, B IPAKTUYECKON JEATEIBHOCTH
monen
Mexanuueckoe neuxxeHue. CucreMa
orcyetra. OTHOCUTENBHOCTb
7 1 https://m.edsoo.ru/b1857981

MEXaHHUYCCKOI'O JBUXCHU . HpﬂMa}I n
o6paTHa;1 3aJa4n MCXaHHNKHU



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/a2b15721
https://m.edsoo.ru/3b9eb2cc
https://m.edsoo.ru/b1857981

Pangnyc-BekTop MatepuanbHON TOYKH,
€ro IPOEKIIMU Ha OCH KOOPJANHAT.
Tpaexropus. [lepemerienue.
Cxopoctb. Ux npoekuiuu Ha ocu
KOOpAUHAT

https://m.edsoo.ru/44138e63

PaBHOMEpHOE npsAMOIMHENHOE
nBuxkeHue. I'paduyeckoe onucanme
PaBHOMEPHOI'O MPSIMOJINHEHHOT O
JIBUKEHU S

https://m.edsoo.ru/9c¢7afl9¢c

10

CrnoxeHnue nepemMeniecHui u
ckopocrtel. Pemenue 3agau

https://m.edsoo.ru/56b21 8f1

11

HepaBanomepHoe aBHKeHHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpsAMonHENHOE IBUKEHUE C
ITOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/a8ce4fdf

12

I'paduueckoe onucanue
HPSIMOJINHENHOTO IBUYKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/f924dcc8

13

CBobOoaHOe azeHre. YCKOpeHue
cBOOOHOIO IaJeHUs. 3aBUCUMOCTh
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX T'papuKu

https://m.edsoo.ru/fa29e9cf

14

JIBu>keHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

https://m.edsoo0.ru/9a2d3298

15

KpuponuHneitHoe 1BUKeHME.
JIBM>KEHUE 110 OKPYKHOCTH. YTIJI0Bas
U JIMHEMHasA ckopocTs. Ilepuon u
gacroTa. L{leHTpocTpemuTensHoe u
IIOJIHOE YCKOpPEHUE

https://m.edsoo.ru/66fefe66



https://m.edsoo.ru/44f38e63
https://m.edsoo.ru/9c7af19c
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/f924dcc8
https://m.edsoo.ru/fa29e9cf
https://m.edsoo.ru/9a2d3298
https://m.edsoo.ru/66fefe66

16

KonTponbHas pabota o teme
"Kunemaruka"

https://m.edsoo.ru/ee9d274a

17

IlepBeIif 3ak0oH HprOTOHA.
NuepunansHbie CUCTEMBI OTCYETA.
[TpuHMn otHOCUTENBbHOCTH ["annes.
HewnnepnuanbHble cucTeMbl OTCUETA

https://m.edsoo.ru/cfe1583¢c

18

Cuna. PaBHOEH CTBYIOIIAs CHTIA.
Bropoit 3akon Herorona. Macca

https://m.edsoo.ru/9¢291363

19

BzanmopeiictBue tein. Tpetnit 3aKkoH
Herotona

https://m.edsoo.ru/efe4112e

20

[IpuHUKD Cynepno3uLUyU CUIL.
Pemenue 3a1a4 Ha IpUMEHEHHE
3akoHOB HproToHa

https://m.edsoo.ru/1£52449f

21

3aKOH BCEMUPHOI'O TSATOTEHUSL.
DKBUBAJIEHTHOCTh I'PABUTAIIMOHHON U
MHEPTHOU Macchl

https://m.edsoo.ru/f4clecby

22

Cuuia TSHKECTH M yCKOpEeHue
cBOOOJTHOTO MACHUS

https://m.edsoo.ru/3e848452

23

JIBr>keHrEe HEOSCHBIX TEll U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHMYECKasi CKOPOCTb. 3aKOHBI
Kemnepa

https://m.edsoo.ru/c3787bce

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/7512fc9f

25

Cuna tpenus. [Ipuposa u BUzbI cui
TpeHus. [[BUKEeHUE B )KUIKOCTH U
rase ¢ y4éToM CHJIbl COTPOTUBIICHUS
cpenbl

https://m.edsoo0.ru/1251686¢e



https://m.edsoo.ru/ee9d274a
https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/3e848452
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/1251686e

26

JaBnenue. 'mapocrarnueckoe
naBienue. Cuiia Apxumena

https://m.edsoo.ru/cc6cd69f

27

AOGCOIIOTHO TBEPOE TEJO.
[ToctynarenpHOE U BpaliaTeIbHOES
JBUIKEHHE TBEPIOTO Teja

https://m.eds00.ru/39816e56

28

MOMEHT CHIIBI OTHOCHUTEIIEHO OCH
BpatieHus. [lnedo cuiibl

https://m.edsoo.ru/363b5721

29

CrnoxxeHue cuil, NPUIIOKEHHBIX K
TBEpaoMy Teny. LleHTp TsbkecT Tena.
YcnoBus paBHOBECUS TBEPIAOTO Tea.
Buns! paBHOBecus

https://m.edsoo.ru/31fedd2c¢

30

Pemenue 3amau

https://m.edsoo.ru/d59f5579

31

KonTponbHas pabota o teme
"Ilnnamuka. CtaTuka TBEpAOro rena'

https://m.edsoo.ru/f3818b83

32

Nmmyibe MaTepuanbHOU TOUYKH,
CHUCTEMBI MaTEPUATIBHBIX TOYECK.
[lenTp Macc cucTeMbl MaTEpUAIBHBIX
To4ek. Teopema 0 IBUKEHHUU LEHTpA
Macc

https://m.eds00.ru/99859985

33

I/IMHyJIBC CHUJIbI U UBMCHCHHUEC
HUMITYJIbCa TEJla. 3aKoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOEC JBUXKCHHC

https://m.edsoo.ru/64aafec4

34

MoOMEHT uMITyJIbca MaTepHaIbHOM
TOYKH. HpCILCTaBHeHI/IC 0 COXpaHCHUU
MOMCHTA UMITYJIbCA B CHTPAJIbHBIX
MOJISIX

https://m.edsoo.ru/f6195a12

35

Pemenue 3amau

https://m.edsoo.ru/7b7a4663



https://m.edsoo.ru/cc6cd69f
https://m.edsoo.ru/39816e56
https://m.edsoo.ru/363b5721
https://m.edsoo.ru/31fcdd2c
https://m.edsoo.ru/d59f5579
https://m.edsoo.ru/f3818b83
https://m.edsoo.ru/99859985
https://m.edsoo.ru/64aafec4
https://m.edsoo.ru/f6195a12
https://m.edsoo.ru/7b7a4663

36

Pabora cuiibl Ha MajJIOM U Ha
KOHEYHOM IepPEMEIIECHUH.
I'padmueckoe npencraBieHue paboThl
cHJIIBl. MOIITHOCTE CHIIBI

https://m.edsoo.ru/24c9cefl

37

Kunernueckas sneprus. Teopema 06
U3MEHEHUHU KNHETHYECKOU OHCPrun
MaTepuaIbHON TOUKHU

https://m.edsoo0.ru/18311468

38

HOTGHIII/IEUH)HI)IG 1 HEIMOTCHI MAJIBHBIC
cwibl. [ToTeHIIMaTbHAS SHEPT UL
Bropas kocMudeckasi CKOpocTh

https://m.edsoo.ru/29cda7aa

39

TpeTbss KocMHUecKasi CKOPOCTh. CBS3b
paboThl HEMTOTEHIIUATIBHBIX CUII C
H3MEHEHHNEM MeXaHHMYeCKOM OHCPrun
CUCTEMBI TeJl. 3aKOH COXpaHECHUS
MEXaHUYECKON dHEPTUu

https://m.edso0.ru/8475b83e

40

VYupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepHyinu s uieanbHOM
JKHUJIKOCTH

https://m.edsoo.ru/641812d9

41

KouTtponbsHas pabora no treme

"3aKOHBI COXpaHEHUS B MEXaHUKE"

https://m.edsoo.ru/adfd6321

42

Pa3esutne npeacrasieHuit o npupoae
Tena0Thl. OCHOBHBIE MOJTOKEHUS
MKT. duddysus. bpoyHosckoe
JBUKCHHE

https://m.edsoo.ru/8d327d3e

43

CtpoeHue razo00pa3HbIX, JKUJIKUX U
TBEPJbIX TeJl. XapakTep ABUKEHUS U
B3alMO/ICIICTBHUSI YaCTUL] BEIIECTBA

https://m.edsoo0.ru/7f949152



https://m.edsoo.ru/24c9cef1
https://m.edsoo.ru/18311468
https://m.edsoo.ru/29cda7aa
https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/64f812d9
https://m.edsoo.ru/adfd6321
https://m.edsoo.ru/8d327d3e
https://m.edsoo.ru/7f949152

Macca u pa3mepbl MOJIEKYJT (aTOMOB).

44 KomnuectBo BemtectBa. IlocTossHHas https://m.edsoo.ru/33d17dbd
ABorajupo

45 Temneparypa. TemioBoe paBHOBECHE. htps://m.cdsoo.rw/f6931272
IIkana Heascus

46 Pemrenue 3agau https://m.edsoo.ru/a93bac98

47 WUneanpueiii Ta3. 'a30BbIe 3aKOHEI https://m.edsoo.ru/c961 8eal
YpaBHenue MeHneneeBa-

48 . https://m.edsoo.ru/b56856ff
Knaneiipona. Pemenue 3anau
A .

49 Ocomotnas Temmepatypa. 3akou https://m.edsoo.ru/91849ece
JlanpTOoHA
u

50 SONPOTECCHT B HACILHOM Tase © https:/m.edsoo.rw/2881b186
MMOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA
I'padmueckoe npencraBieHne

51 H30IIPOLECCOB: U30TEPMA, U30X0pa, https://m.edsoo.ru/6a23b4ac
n3o00apa

52 OcHoBHoe ypaBHenne MKT https://m.edsoo.ru/18a67861

53 Pemenue 3amay https:/m.edsoo.ru/dacl 4{69
CBs13b a0COIIOTHOM TEMIIEPaTypPhI
TEPMOJIUHAMUYECKOU CUCTEMBI CO

54 CpeaHel KHHETUYECKOW SHEPTruen https://m.edsoo.ru/456e15¢c2
MOCTYNAaTENBHOT O TEMIOBOTO
IBWIKEHUS €€ YaCTHI]
O00011IEHNE U cCUCTEMATH3AIIH S

55 . " " https://m.edsoo.ru/15463eae
sHanui mo teMe "OcunoBel MKT

56 Kontponenas pabora o teme https://m.edsoo.ru/e2c6adae

"OcHOoBBI MKT"



https://m.edsoo.ru/33d17dbd
https://m.edsoo.ru/f6931272
https://m.edsoo.ru/a93bae98
https://m.edsoo.ru/c9618ea8
https://m.edsoo.ru/b56856ff
https://m.edsoo.ru/91849ece
https://m.edsoo.ru/2881b186
https://m.edsoo.ru/6a23b4ac
https://m.edsoo.ru/18a67861
https://m.edsoo.ru/dac14f69
https://m.edsoo.ru/456e15c2
https://m.edsoo.ru/15463eae
https://m.edsoo.ru/e2c6adae

57

TepMoarHaMuueckas cucrema.
3ajanue BHEMHUX yciaoBuid ams T]
cucTeMbl. BHelIHNe 1 BHYTpEHHUE
napametpsl. [Tapamerpsl T/] cuctemsl
KaK Cpe/IHME 3HAYEHUS BEJIMYMH,
ONKCBIBAKOLIUX €€ HA
MHUKPOCKOIINYECKOM YPOBHE

https://m.edsoo.ru/3cefc893

58

HyneBoe Hayano TepMoIMHAMUKH.
CamonpousBonbHas penakcamus T/]
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

https://m.edsoo.ru/abe6de9c

59

Mopenb uaeabHOTO ras3a B
TEPMOJMHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOM MOJIEIN

https://m.edsoo.ru/65542fde

60

VYpasuenue MenneneeBa-Knaneiipona
Y BBIP@XKECHHE U1 BHYTPCHHEN
SHEpPruu

https://m.edsoo.ru/fdc9d33b

61

Bripaxxenue 1J1s1 BHyTpEHHEN SHEPrun
OJIHOATOMHOT'O UJIEAJIbHOTO Ta3a.
KBazucratuueckue 1 HeCTaTUUECKHE
MPOIIECChI

https://m.edsoo.ru/e68eb3fb

62

DnemeHTapHas paboTa B
TepMOAMHaMKKe. Borancienue
paboTsI 1o TpaduKy mporiecca Ha pV-
JrarpaMme

https://m.edsoo.ru/71bd7146

63

Tennonepenaua kak crnocod
U3MEHEHUS BHYTpeHHEH sHepruu T/]
cUCTEeMBbI 0€3 CoBepIIeHHUs PabOThI

https://m.edsoo.ru/74ea547b

64

KonBekuus, TemIonpoBOgHOCTb,
U3IydyeHue

https://m.edsoo.ru/d2b82bdc



https://m.edsoo.ru/3cefc893
https://m.edsoo.ru/abe6de9c
https://m.edsoo.ru/65542fde
https://m.edsoo.ru/fdc9d33b
https://m.edsoo.ru/e68eb3fb
https://m.edsoo.ru/71bd7146
https://m.edsoo.ru/74ea547b
https://m.edsoo.ru/d2b82bdc

65

KomnuecTBo TermioTel. TenmoéMKOCTh
Tena. YenbHas U MOJIsIpHast
TEIUIOEMKOCTH BEIIeCTBA. Y IeIbHAas
TEMJI0Ta CrOPaHus TOIINBA

https://m.edsoo.ru/77191a19

66

Pacuér konmyecTBa TENIOTHI MpU
TernJonepeaaye

https://m.edsoo.ru/f72b113f

67

[Tonsitre 00 agmabaTHOM TMpoliecce.
IlepBrIii 3aKOH TEPMOAMHAMUKHU

https://m.edsoo.ru/92f2bfaf

68

KonunyecTBo TeninoTel 1 padboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEHN
sHepruu TJl cucremsl

https://m.edsoo.ru/fe9db125

69

BTopoli 3akoH TepMOJMHAMUKY IS
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporeccoB. HeoOparumoctsb
MPUPOTHBIX TPOLIECCOB

https://m.edsoo.ru/tbe1719¢

70

[IpyHIUIIBI IEVCTBUSA TEILIOBBIX
MamH. KIT/]

https://m.edsoo.ru/58f1d829

71

MaxkcumanbsHoe 3HaueHue KIT/. [Tukn
Kapno

https://m.edsoo.ru/b4cb642e

72

Pemenue 3amau

https://m.edsoo.ru/9aee78d6

73

OKOJIOTUYECKHUE aCIEKThI
HCITOIB30BaHHU S TEIIOBBIX
neurarenei. TerymoBoe 3arpsizHeHUE
OKpYXaroIlen Cpeibl

https://m.edsoo.ru/5a484ad2

74

Pemrenue 3agau

https://m.edsoo.ru/6¢ccd6f3e

75

O0001IEHNE U cUCTEMATH3AIIH S
3HaHui o Teme "TepMoauHaMMKa.

TeroBsie MarnHb!"

https://m.eds00.1u/6192f9d2
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76

KonTponbHas pabota o teme
"Tepmonunamuka. TeniaoBbie
MaIuHB"

https://m.edsoo.ru/4ae6e963

77

[TapoobpazoBanue U KOHIEHCAIUA.
Ucnapenue u kunenue. YaenbHas
TEIUIOTa MapooOpa3oBaHuUs

https://m.edso0.ru/6338623¢e

78

HaCBIHIeHHI)Ie 1 HECHACBIIIICHHBIC
HapBI. KaquTBGHHaSI 3aBUCHUMOCTH
IUIOTHOCTH M JABJIEHHS HACHIIIEHHOI O
mapa oT TeMIlepaTyphbl, UX
HE3aBHUCHUMOCTh OT 00BEMa
HACBIILICHHOT' O Hapa. 3aBI/ICI/IMOCTB
TEeMIIepaTypbl KATICHUSI OT JAaBJICHUS B
KU JIKOCTH

https://m.edsoo.ru/87 fbeddl

79

Brnaxxnocts Bo3myxa. AGcomoTHAS U
OTHOCHUTCIIbHAs BJIAXKHOCTH

https://m.edsoo.ru/11ef332a

80

Pemrenue 3agau

https://m.edsoo.ru/eda6d771

81

TBépnoe teno. Kpucramnmueckue u
amop(dHubie Tena. AHU30TPONUS
CBOWCTB KPUCTAJIJIOB

https://m.edsoo.ru/dac86a9b

82

[InaBneHune n KpucCTAILIA3AL ML
VY nenbHas TEroTa IaBjICHHUs.
CyOnmumarnus

https://m.edsoo.ru/bl fe5daf

&3

Hedopmaru TBEpIOTO TENA.
Pactsoxenue u cxxatue. Casur.
Monayne FOura. [Ipenen ynpyrux
nedopmanmit

https://m.edsoo.ru/9195addc
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84

TennoBoe paclIMpeHHEe KUIKOCTEN U
TBEPABIX Te€J. AHTAPMOHU3M
TEMJIOBBIX KOJIeO0aHUN YacTHUI
BElLIECTBA

https://m.edsoo.ru/c4afd84 8

85

[IpeoOpazoBanue sHEepruu B (Ha30BBIX
nepexoaax

https://m.edsoo.ru/38b77981

86

YpaBHEeHUE TENIOBOTO Oaanca

https://m.edsoo.ru/187698ea

87

Pemrenue 3agau

https://m.edsoo.ru/dd3bbc77

88

IToBEpXHOCTHOE HATSHKEHHUE.
Kannmnsapusie sBienus. [laBnenne
1O/l UCKPUBJICHHOU ITOBEPXHOCTHIO
skunkoctu. Gopmyia Jlannaca

https://m.edsoo.ru/1674aedf

89

O06o0011IeHNnEe U CHCTeMaTH3aIIs
3HaHMH 10 TeMe "ArperatHble
cocTosAHUS BentecTBa. Da3oBbIe
nepexopl"”

https://m.edsoo.ru/b86bcada

90

KouTtponbsHas pabora no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
da3oBrIe epexoman!"”

https://m.edsoo.ru/637137ab

91

DJIeKTpU3alus Tell U €€ NPOSIBICHUSL.
DJeKkTpudeckuit 3apsa. JIBa Buaa
AJIEKTPUUECKHUX 3aPSIOB.
IIpoBOIHUKN, TUITIEKTPUKHU U
MOJYTPOBOTHUKH

https://m.edsoo0.ru/d8239b91

92

DneMEeHTapHbIN AIEKTPUUECKUN
3apsi. 3aKOH COXPAaHEHUS
JIEKTPUYECKOT O 3apsija

https://m.edsoo.ru/3839a75¢
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93

B3anmonencreue 3apsanoB. Touednsie
3apsnel. 3akoH Kynona

https://m.edsoo.ru/22342ef5

94

Pemenue 3amau

https://m.edsoo.ru/77a9d457

95

DnekTpudeckoe noiie. Ero nelicreue
Ha DIIEKTPUUYECKUE 3aPSIbI

https://m.edsoo.ru/5f69d83a

96

Hanpsok€HHOCTB 271EKTpUYECKOro
nosist. [IpoGueIif 3apsin. Jlunun
HaIpPsHKEHHOCTHU JIEKTPUYECKOT O
noJist. OTHOPOJTHOE DIIEKTPHUECKOE
1oJje

https://m.edsoo.ru/ele8dbc4

97

IloTeHIIMATLHOCTD
3JIEKTPOCTATUYECKOT O 1oJisA. PazHoCTh
MOTEHIIMAJIOB U HANIPSLKEHUE

https://m.edsoo.ru/ae94dc27

98

IlorennuanbHas OHCPIruA 3apsaaa B
SJICKTPOCTATUYCCKOM II0JIC.
ITorenmuan SJICKTPOCTATUYCCKOT O
IIOJIA

https://m.edsoo.ru/5a9a6571

99

CBs13p HAaPSDKEHHOCTH TOJIS U
Pa3HOCTU IOTEHIIUAJIOB I
3IEKTPOCTATUYECKOT O OIS

https://m.edso0.ru/9f319289

100

[IpuHnun cynepno3uuuun
BIIEKTPUYECKUX TOJIEH

https://m.edsoo.ru/1bd18654

101

Pemrenue 3agau

https://m.edsoo.ru/16371 lea

102

[Tosie Toueunoro 3apsaa. [lone
PaBHOMEPHO 3apsHKEHHOM chepsl

https://m.edsoo.ru/cc734dce

103

[Tone paBHOMEPHO 3apsHKEHHOTO MO
00BéMy mapa. [Tose paBHOMEPHO
3apsHKEHHOM OECKOHEUHOM MIIOCKOCTH

https://m.edsoo.ru/4677¢463
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[IpoBOIHUKH B 3JIEKTPOCTATHYECKOM

104 https://m.edsoo.ru/a6229e4d
noJje. YciaoBue paBHOBECHUS 3apsI0B

105 JIUDIICKTPHKH 1 Ty IPOBOJIHUKH B https://m.edsoo.ru/62476ad1
ANEKTPOCTATUYECKOM T10JIe
KoHnnencaTop. D1eKTpoEMKOCTb

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh https://m.edsoo.ru/e7d2baf7
TJIOCKOT'0 KOHJIEHCATOpa
[TapannensHO€ coequHEHNE

107 https://m.edsoo.ru/5aef8d69
KOHJICHCAaTOpPOB
I1

108 OCIICIOBATCIIBHOC COCIMHCHUE https://m.edsoo.ru/11bce646
KOHJICHCAaTOpPOB

109 DHeprus 3apspKeHHOI0 KOHJIeHcaTopa https://m.edsoo.ru/23 5a28b8

110 Pemrenue 3agau https://m.edsoo.ru/656b4b18

BIDKEHHE 3apsHKEHHON YaCTHIILI B

111 A P 1 https://m.edsoo.ru/b4b416¢7
OJIHOPOJTHOM 3JIEKTPUUYECKOM T10JIe

112 Pemenue 3amau https://m.edsoo.ru/8321c4d4
O00011IEHNE U cCUCTEMATH 3L

113 3HaHUU MO TeMe "DIEKTPUIECKOe https://m.edsoo.ru/144d952f
mosne"
KouTponsaas padora o teme

114 " P P " https://m.edsoo.ru/8add45f8

DJIEKTPUYECKOE T0JIE

Cwuna Toka. I1oCTOSSHHBIN TOK.

115 VYcnoBus CylecTBOBaHUs https://m.edsoo.ru/b6811413
MMOCTOSTHHOT'O JIEKTPUYECKOT 0 TOKA
n .H

116 CTORHMIH TOKA, HANPIHEHIC https:/m.eds0o.ru/167f5ef5
6)1(®
3akod Oma 1J1g y4acTka IeIH.

117 https://m.edsoo.ru/953139dd

DNeKTpUYECKOe COMPOTUBIICHUE
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3aBUCHMOCTb COIIPOTUBIICHUS
OJTHOPOJJHOT'O MTPOBOJIHUKA OT €T

118 Sy —— https://m.edsoo.ru/1b983 cba
CeUCHUS

119 YACIILHOS CONPOTHBIICHHE BELIECTBA. https://m.edsoo.ru/12739db1
Pemenue 3agau
[TocnenoBarenbHOE, TapaJUIEIBHOE,

120 CMEIIIAaHHOE COEMHEHME https://m.edsoo.ru/ebd277dd
MPOBOJHUKOB
Pacuér pa3BeTBiIEHHBIX

121 aneKTpuueckux uenei. [Ipasuna https://m.edsoo.ru/e897cle3
Kupxroda

122 Pemrenue 3agau https://m.edso0.ru/9692cee?

123 Pabora anekTpuyeckoro Toka. 3akoH hitps://m.cdsoo.rw63fel foc
Jxoyns —Jlenna

124 Pemrenue 3agau https://m.edsoo.ru/7432f57
MOIIHOCTh 3JIEKTPUYECKOr O TOKA.

125 TennoBast MOIITHOCTB, BEIJIENIsICMas Ha https://m.edsoo.ru/73ca2881
pesucrope

126 Pemrenue 3agau https://m.edsoo.ru/b4df8ee4

127 iﬂgqi:g:iii?we conpoTHBICHHE https://m.edso0.ru/14a99997

128 3axon Oma Hnil MOJHOI (3aMKHYTOiH) https://m.edsoo.ru/67 1f4cfc
AIEKTPUUYECKON LeTH

129 Pemenue 3amau https://m.edsoo.ru/96ed9672

130 MomHoCTh HCTOYHMKA TOKA https://m.edsoo.ru/14el e7fc

131 KopoTtkoe 3ambikanue https://m.edsoo.ru/2e¢8399¢5
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KOHI[eHcaTOp B I€TIH IMTOCTOSAHHOI'O

132 https://m.edsoo.ru/ca2d98fc
TOKa
133 Pemenune 3anau https://m.edsoo.ru/8beddfbb
Pemenune 3aga4 mo teme
134 " . . " https://m.edsoo.ru/fbc71f99
[TocTOSHHBIN ATEKTPUUECKHUI TOK
P
135 \ clierme SaI[ilq 1o Teme . Y https://m.edsoo.ru/fd84564f
[TocTOSIHHBIN ATEKTPUUECKUI TOK
Pemenwne 3aga4 mo Teme
136 " . . Y https://m.edsoo.ru/e9bf8c7d
[TocTOSHHBIN IEKTPUUECKHUI TOK
O0o001IeHrEe B CHCTeMaTH3aI 1S
137 3Hagui o TeMe "TIoCTOAHHBIN https://m.edsoo.ru/b312753¢
AJEKTPUUYECKU I TOK"
138 FOHTPOHBHa{p abora mo TeMev | https://m.edsoo.ru/3b3e6264
[TocTOsSHHBIN PNIEKTPUUECKUN TOK
DJIeKTpUYecKas MPpoOBOAUMOCTh
139 Pa3NIMYHBIX BEIIECTB. DJIEKTPUUECKU I https://m.edsoo.ru/74ce9638
TOK B MeTajiax. CBEpXIpOBOAUMOCTh
DNeKTpUYecKuil TOK B pacTBOpax u
140 paciuiaBax 3JeKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/166¢c3e31
®dapajes Il 3IEKTPOJIN3a
141 DJEeKTpUYECKUH TOK B razax. [Inazma https://m.edsoo.ru/fdl c76¢c4
142 DJICKTPUIECKHH TOK B BaKyyMe, https://m.edsoo.ru/51313dfd
BakyymubIe ipubopbl
DJIEKTPUYECKUH TOK B
143 https://m.edso00.1ru/369¢2523
MOJYTPOBOIHUKAX
144 [TomynpoBOIHUKOBBIE TPHUOOPHI https://m.edsoo.ru/34bfcl c9
DU3NYECKUI TPAKTUKYM 10 TEME
145 https://m.edsoo.ru/887a812f

"3Mepenne cuiibl TOKa 1
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HANPSDKEHUS B LIETIH TOCTOSHHOTO
TOKA MPHU OMOIIM aHAJIOTOBBIX U

U (POBBIX N3MEPUTEIBHBIX
nprbopoB" i "3HAKOMCTBO C
uudpoBoii 1abopatopueii mo pusnke.
[Tpumeps! n3MepeHus GU3NIECKUX
BEJIMYMH NPH TTOMOIIN
KOMITBIOTEPHBIX JaTYUKOB"

146

PU3NYECKUI TPAKTUKYM 10 TEME
"U3y4yeHne HepaBHOMEPHOTO
JBUKEHUSI C LIEJIBIO ONIPENETICHUS
MIHOBEHHOW CKOpOCTH"

https://m.edsoo.ru/d3b8243

147

PuU3NYECKUI TPAKTUKYM IO TEME
"N3mepeHne yCKOpeHus Ipu
MPSMOJIMHEWHOM PaBHOYCKOPEHHOM
JBYDKCHHH 110 HAKJIOHHOM IJI0CKOCTH "
niu "Mccnenosanue 3aBUCHMOCTH
MyTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JBUXEHUN"

https://m.edso0.ru/6264b28¢c

148

PU3NYECKUN TPAKTUKYM 110 TEME
"M3mepeHue yCKopeHus: CBOOOHOTO
najneHus" unum "M3ydyenune ABUKEeHUS
Tena, OpOIIEHHOT 0 TOPU30HTAIBHO"

https://m.edsoo.ru/b393dcb4

149

PuU3NYECKUI TPAKTUKYM IO TEME
"U3yueHnue NBUKEHUS Tea 1o
OKPY’KHOCTH C ITIOCTOSHHOM I10
MOJYJIIO0 CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/a517142¢
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neproza ooparleHuss KOHM4eCKOro
MasiTHUKA OT €ro napameTpoB”

150

DU3NYECKUN TPAKTUKYM 110 TEME
"N3mepeHne paBHOACHCTBYIOIIEH
CHJIBI IIpYU IBM>KEHUH OpycKa 1o
HaKJIOHHOH IIJI0CKOCTH" MU
"ITpoBepka runoresbl o
HE3aBMCUMOCTH BPEMEHHU IBU)KCHHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE€ PacCTOSIHHUE OT €ro Macchl”

https://m.edsoo.ru/51e399ac

151

PU3NYECKUN TPAKTUKYM 110 TEME
"UccineqoBanue 3aBUCUMOCTH CHUII
YOPYTOCTH, BO3HUKAIOIIUX B IPYKUHE
1 PE3UHOBOM o0pa3sIie, OT X
nedopmanun wim "Usydenue
JBU>KEHUS CUCTEMBI TEJ, CB3aHHBIX
HUTBIO, MEPEKUHYTON Yepe3 JIErKuil
610K"

https://m.edsoo.ru/9e£82992

152

DU3NYECKUIN TPAKTUKYM 10 TEME
"U3mepenue koddhunmenta TpeHus
110 BEJIMYMHE YTIIOBOTO
kodddurnenta 3aBucumoct FTp(N)"
ninn "MccnenoBanue ABHKEHUS
OpycKa 110 HaKJIOHHOHW TIJIOCKOCTH C
nepeMeHHBIM KO3(pPUIIHEHTOM
Tpenus" wim "M3zyuenune qBuKEHUS
rpy3a Ha Bajly ¢ TpeHuem"

https://m.edsoo.ru/e6¢f8bl7

153

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue ycaoBUil paBHOBECHUS

https://m.edsoo.ru/12559634
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TBEPIOTO TeJa, UMEIOLIETO OCh
BpauieHus" win "KoHcTpynpoBanue
KPOHIITEMHOB U PaCUET CUJT
yopyroctu" uiu "U3yuenue
YCTOMYMBOCTU TBEPAOTO TEIA,
HMMEIOUIETO M0 ONOPHI"

154

DU3NYECKUN TPAKTUKYM 110 TEME
"N3Mepenne nmmysbca Tena mno
TopMo3HOoMy nyTH" win "M3mepenne
CHJIBI TSITH, CKOPOCTU MOJIENH
3JIEKTPOMOOHIISI M MOIIIHOCTH CHJIBI
Tsru'" uim "CpaBHEHHE U3MEHECHU S
HMITYJIbCa TEJIa C UMITYJIbCOM CUJIBI"
unu "MccnenoBanue coxpaHeHUs
HMMITYyJIbCA IPU YIPYTOM
B3aumojeictun" unu "M3mepenne
KUHETUYECKON SHEPTUH TEJIA 1O
TOPMO3HOMY ITyTH"

https://m.edsoo.ru/92¢e75337

155

DU3NYECKUN TPAKTUKYM 110 TEME
"U3y4yeHne u30TepMHUUECKOro
npoiiecca (peKOMEH/I0BaHO

W CITOJTb30BaHME MTU(POBOH
naboparopun)" wiu "M3ydyenue
HM30XOPHOrO Tpolecca” uiu
"N3yuenue nzobapHoro mporecca”
umu "[IpoBepka ypaBHEHUS
COCTOSIHUSA"

https://m.edsoo.ru/2cc45366

156

PU3NYECKUN TPAKTUKYM 110 TEME
"U3Mepenue yaenpHon

https://m.edso0.ru/64769b23
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tenoéMmkoctu" unu "MccaenoBanme
Mpolecca OCThIBaHU s BEIIECTBA" MU
"Uccinenosanue aanadaTHOrO
npouecca” unu "N3yyenune
B3aMMOCBSI3U YHEPTUH
MEXMOJIEKYISIPHOTO B3aUMOACHCTBUS
Y TeMITepaTypbl KUTICHUS KUIKOCTEH "

157

DU3NYECKUIN TPAKTUKYM 10 TEME
"U3yueHnne 3akoHOMEpHOCTEN
UCIIapeHus )KUAKocTen" nim
"U3Mepenne yaenpHol TemIOTh
T1aBjaeHus apaa" unu "M3ydenue
CBOMCTB HAaCBIILIEHHbIX MapoB" WU
"M3mepeHue abCOMIOTHON BIaKHOCTH
BO3/yXa U OLIEHKa Macchl 1apoB B
nomenieHun". U3mepenne

KO3 PUIIHEHTa TOBEPXHOCTHOTO
HaTSDKEHUS

https://m.edsoo.ru/6518def5

158

DU3NYECKUN TPAKTUKYM 110 TEME
"HabmtoieHue npeBpalleHus YHEPTUn
3apsDKEHHOT0 KOHJIeHcaTopa B
SHEPTUI0 UITYYCHUS CBETOIMO A" NN
"N3yuyeHne npoTekaHus TOKa B I€NU,
cojieprKallel KoHJaeHcaTop' Wim
"Pacnipenenenue pa3HOCTH
MIOTEHI[MAJIOB (HAIPSLKEHUS) IPU
MOCJIEI0BATEIbHOM COEIMHEHU U
KOHJIEHCATOpPOB"

https://m.edsoo.ru/8ab6f191
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159

PU3NYECKUN TPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO
COCIMHEHUSI PE3UCTOPOB" HIIN
"U3mepenue yaenbpHoro
COIPOTHUBJIEHUS IPOBOJHUKOB" MM
"UccnenoBanue 3aBUCUMOCTH CHUJIIBI
TOKA OT HAIPSHKEHUS JIJIS JIAMITHI
HakaJauBaHUs"

https://m.edsoo.ru/689acfde

160

PU3NYECKUI TPAKTUKYM 10 TEME
"HabmroieHue 21eKTposin3a’ i
"U3Mepenue 3apsaa 0IHOBAJIEHTHOTO
noHa" nnn "UcciaenoBanue
3aBUCUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl”
nin "CHsTHE BOJIBT-aMIIEPHOMN
XapaKkTepUCTUKU aroaa"

https://m.edsoo.ru/d1 2ec827

161

PesepBHbIit ypok. O6001ICeHNE U
CHCTEMAaTH3aIlMs 3HAHUU 110 TEME
"Kunemaruka"

https://m.edsoo.ru/c1cd6683

162

PesepBubIit ypok. O600111eHIE U
CUCTeMaTH3allus 3HAaHUU 110 TeMe
"Inaamuka"

https://m.edsoo.ru/3e83a7a7

163

PesepBHbIit ypok. O0o01IeHue 1
cHCTeMaTH3aIlHsl 3HAHUH 110 TeMe
"Craruka TBEpaoro tena'

https://m.edsoo.ru/f1dde229

164

PesepBubIit ypok. O6001IeHNE 1
CUCTEMATH3alLlisl 3HAaHUU 110 TEME
"3aKOHBI COXpPAaHEHUS B MEXaHUKE"

https://m.edsoo.ru/ffffdfb9



https://m.edsoo.ru/689acfde
https://m.edsoo.ru/d12ec827
https://m.edsoo.ru/c1cd6683
https://m.edsoo.ru/3e83a7a7
https://m.edsoo.ru/f1dde229
https://m.edsoo.ru/ffffdfb9
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PesepBHbIii ypok. O6o0IIeHE U
CHCTEeMaTH3allHsl 3HAHUH 110 TeMe

"OCHOBBI MOJICKYJISIPHOKMHETUYECKOI

Teopun"

https://m.edsoo.ru/1leb17193

166

PesepBubIit ypok. O6001IeHNE U
CHCTeMAaTH3allis 3HaHUH 10 TeMe
"Tepmonunamuka. TeniaoBbie
MaIluHb!"

https://m.edsoo.ru/49 1db95e

167

PesepBHbIii ypok. O0o0IIeHNEe U
CUCTeMaTH3alus 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Mepexoinl"

https://m.edsoo.ru/376bbe7d

168

PesepBHbIii ypok. O6o0IIeHHE U
CHCTEeMaTH3allHs 3HAaHUH 110 TeMe
"Jnexkrpudeckoe mnoJe"

https://m.edsoo.ru/a3a3 1db5

169

PesepBHbIii ypok. O0o0IIeHNE U
cUCTeMaTHU3alMs 3HaHUH 110 TeMe
"IToCTOSIHHBIN AJIEKTPUUYECKUNA TOK"

https://m.edsoo.ru/dbdb4728

170

PesepBubIit ypok. O6001IeHNE 1
CUCTEMATH3allsl 3HAaHU U 110 TEME
"Toku B pa3nnuHbIX cpenax”

https://m.edsoo.ru/e7d63912

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

170

16



https://m.edsoo.ru/1eb17193
https://m.edsoo.ru/491db95e
https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/dbdb4728
https://m.edsoo.ru/e7d639f2

11 KJJACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne Hara uu(ppoBbIe
Tema ypoka Kontposbhubie | IlpakTudeckne
n/m Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcbl

BzaumopeiicTBHE MOCTOSHHBIX

1 MAarHuTOB U IIPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/d726£92d
MaruautHoe nose. ['unoreza Ammnepa
BexTtop MaraHuTHOM MHIYKLHH.
[TpuHIMI CynIepHO3HIINU

2 . yuep . 5 1 https://m.edsoo.ru/275747de
MarHUTHBIX moJyiek. JInaun
MarHUTHON MHAYKIIUU
M

3 ATHHUTHOC T0JIC POBOJHHKA € 1 https://m.edsoo.ru/3783ff1c
ToKOM. OnbIT Dpcrena

A R

4 Cuna Ammepa, e€ HanpasIIeHHue 1 1 https://m.edsoo.ru/65427fa
MOJYJIb

5 Pemenue 3agau 1 https://m.edsoo.ru/d4 lefee2
I1 A .

6 PHMCHEHHC 3aK0Ha AMIIcpa 1 https://m.edsoo.ru/3b3f7d6a
DIeKTPOU3MEPUTETHLHBIC TPUOOPHI
Cuuna Jlopenna, e€ HanpaBJIeHUE U

7 MOJyIIb. [IBIKEHHE 3apsikeHHOH 1 https://m.edsoo.ru/aa8del148
YaCTHUI[bI B OJTHOPOJHOM MarHUTHOM
rmoJjie
Pemrenue 3amau 1 https://m.edsoo.ru/8c783d83

9 Pa6ota cubl Jlopenna 1 https://m.edsoo.ru/2bef64d7

10 Pemrenue 3agau 1 https://m.edsoo.ru/e517b23e



https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/275747de
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/aa8de148
https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/e517b23e

MaruuTtHoe moJjie B BELIECTBE.

11 deppoMarHeTuKH, rnapa- u https://m.edsoo.ru/2a8ccl73
JraMarHeTHKU
OCHOBHBIE CBOMCTBA

12 dbeppomaraetukoB. [Ipumenenue https://m.edsoo.ru/bc26694b
(dbeppoMarHeTHKOB

13 Pemenne sanas no Teme https://m.edsoo.ru/1faac6ab
"MarauTHOe moie"
Pemenne 3ama4d mo Teme

14 https://m.edsoo.ru/29cfabed
"MarauTHoe nosie"
SIBneHuE AIEKTPOMArHUTHOU

15 uaaykuuu. [Totok BekTopa https://m.edsoo.ru/d7679bea
MarHUTHON WHIAYKIIUH

16 OJIC unayKIUMn https://m.edsoo.ru/1b88d334

17 3aKOH OJICKTPOMAr HHTHOR HHAYKLIHH https://m.edso00.ru/9268515b
®dapanes

13 Buxpesoe anekrpuyeckoe mnosie. hitps://m.cdsoo.rwbdas3967
Toku ®yko

19 DAL HHAYKIAI B ABIGKYIUIXCA https://m.edsoo.ru/c7d9b182
MIPOBOTHUKAX

20 Pemrenue 3amau https://m.edsoo.ru/dc7934d1

21 [IpaBuno Jlenua https://m.edsoo.ru/9b41ef5d
NunyktuBHocth. Karymika

22 WHIYKTUBHOCTH B LIEMHU https://m.edsoo.ru/7c53bb14
ITOCTOSTHHOI'O TOKa

23 ABnenue camounaykumi. 3J1C https://m.edsoo.ru/bb32479¢

CaMOWHIAYKIIUHN



https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/bc26694b
https://m.edsoo.ru/1faac6ab
https://m.edsoo.ru/29cfa6ed
https://m.edsoo.ru/d7679bea
https://m.edsoo.ru/1b88d334
https://m.edsoo.ru/92685f5b
https://m.edsoo.ru/b4a53967
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/dc7934d1
https://m.edsoo.ru/9b41ef5d
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https://m.edsoo.ru/bb32479c

24

3Hepr1/151 MAarauTHOTIO ITOJIA KaTyllIKKN
C TOKOM. 9J'I€KTpOMal"HI/ITHOC ITOJIC

https://m.edsoo.ru/2f6d1de5

25

Pemenue 3agau

https://m.edso00.ru/e9999345

26

O0001IEHNE U CUCTEMATH3ALIN S
3HaHUU 110 TEME
"DnexkTpoauHamuka"

https://m.edsoo.ru/f37ce6e9

27

Kontponbnas pabora o teme
"DnexkTpoaguHamuka"

https://m.edsoo.ru/f622357¢e

28

KonebarensHas cucrema.
CB00OOIHBIE KOIEOaH M.
IMapmonmveckue KoeOanus

https://m.edsoo.ru/23be4aa2

29

Kunnematnueckoe 1 JTMHAMHUYECKOE
OIIMCaHMe KoJIeOaTeIbHbIX
IBUKEHUH

https://m.edsoo.ru/11414644

30

DHepreTuyeckoe onucaiue. Beisos
JUHAMHAYECKOI'0 O CAHUS
TapMOHUYECKHUX KOJIeOaHU M U3 UX
SHEPreTUYECKOTO U
KUHEMATUYECKOT'O OIMCAHUS

https://m.edsoo.ru/78dab8el

31

AMruTyaa u ¢dasza konebaHui

https://m.edsoo.ru/alaccd22

32

[Tepuon u yacrora KoaeOaHUH.
[Tepuoa ManbIx cBOOOTHBIX
KoJIeOaHU MaTeMaTUYECKOTO
MasiTHUKa. [leprnos cBOOOIHBIX
KOJIEOaHUH MPYKUHHOTO MasTHUKA

https://m.edsoo.ru/feff9e52

33

3aryxaroime KojJeOaHusl.
BrinyxaeHnbie KoneOaHUS.
Pesonanc

https://m.edsoo.ru/718e4134



https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/e9999345
https://m.edsoo.ru/f37ce6e9
https://m.edsoo.ru/f622357e
https://m.edsoo.ru/23be4aa2
https://m.edsoo.ru/11414644
https://m.edsoo.ru/78dab8e1
https://m.edsoo.ru/a1accd22
https://m.edsoo.ru/feff9e52
https://m.edsoo.ru/718e4134

34

ABTOKOJIEOaHUSA

https://m.edsoo.ru/al3b26a7

35

Pemenue 3agau

https://m.edsoo.ru/fa6e4d 773

36

VYpok-koHpepenuus "MexaHuueckune
KOJICOaHUSI B MY3BIKAJIbHBIX
MHCTpYMEHTax"

https://m.edsoo0.ru/2315377b

37

O00011IEHNE U CUCTEMATH3ALIN S
3HaHUH 10 TeMe "MexaHudecKkue
KoJiebanusg"

https://m.edsoo.ru/c95a653a

38

DNeKTpOMarHUTHbIE KoJeOaHusl.
KonebarenbHblll KOHTYD

https://m.edsoo.ru/9de4 37bf

39

®opmyna Tomcona. Cas3b
aMIUIMTY/IbI 3apsiia KOHJAeHcaTopa ¢
aMHHHTYHOﬁ CHIJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYpe

https://m.edsoo.ru/37e9197¢

40

3aKOH COXpaHEHUsI YHEPTUU B
uJealbHOM KoJiebaTeIbHOM KOHTYpe

https://m.edsoo.ru/7e7b565a

41

3aryxaromie 3J1eKTPOMarHUTHbIE
KoJieOaHus. BeIHYKIeHHbBIC
3JIEKTPOMAarHUTHBIE KOJICOaHU S

https://m.edsoo.ru/9add67db

42

ITepemennsIit TOK. Pe3uctop u
KOH/JICHCATOP B LIETTH TEPEMEHHOTO
TOKa

https://m.edsoo.ru/7db57a72

43

KaTy'H_IKa HHAYKTUBHOCTHU B LICIIN
INEPpEMCHHOI'O TOKa

https://m.edsoo.ru/e922e141

44

3akoH Oma AJis 3JIEKTPUYECKOM LIeTn
MepEMEHHOT0 TOKa

https://m.edsoo.ru/ldc56al f



https://m.edsoo.ru/a13b26a7
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/2315377b
https://m.edsoo.ru/c95a653a
https://m.edsoo.ru/9de437bf
https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/7db57a72
https://m.edsoo.ru/e922e141
https://m.edsoo.ru/1dc56a1f

MOoImHOCTE NEPEMEHHOTO TOKA.

45 AMIUIUTYIHOE U JIEHCTBYIOLIEE https://m.edsoo.ru/ddab957f
3HAUCHHE CUJIbI TOKA U HANIPSHKCHU S

46 Pe3onanc B anekTpruueckoi enu https://m.edsoo.ru/bc158ffc

47 Pemrenue 3agau https://m.edsoo.ru/cf7c45¢cl
W neanbHBIA TparnchopmaTop.

48 Hponssoetso, nepenatia . https://m.edsoo.ru/9ae7b7d6
noTpebaeHne dIEKTPUIECKOM
SHEpPruu
DKOJIOTHYECKHE PUCKH TTPU
MPOM3BOJICTBE 3JIEKTPOIHEPIUH.

49 Kynprypa ncnonps3zoBanus https://m.edsoo.ru/9f737d7e
3JICKTPOIHEPTHH B MTOBCETHEBHOM
KU3HA

50 Pemenue 3amau https://m.edsoo.ru/883d6693

51 Pemenue 3amau https://m.edsoo.ru/f9a9d849
O00011IeHNE U CUCTEMATH3ALIH ST

52 3HAHUU 110 TEME https://m.edso0.ru/e9936e87
"DNIeKTpOMarHUTHHIE KoyieOaHus"
MexaHn4ecKre BOJIHBI.

53 XapakTEepUCTUKN MEXAHUYECKHUX https://m.edsoo.ru/6a4b4a22
BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH https://m.edsoo.ru/d286¢ca54

55 3ByK. XapaKTEpPUCTUKH 3BYyKa https://m.edsoo.ru/ee4112¢2

56 Mngpassyi u yHBTpagByK; lymosoe https://m.edsoo.ru/57849551
3arps3HEHUE OKPY KAIOIICH Cpe/Ibl

57 Pemrenue 3agau https://m.edso00.ru/9494735f



https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/bc158ffc
https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/9ae7b7d6
https://m.edsoo.ru/9f737d7e
https://m.edsoo.ru/883d6693
https://m.edsoo.ru/f9a9d849
https://m.edsoo.ru/e9936e87
https://m.edsoo.ru/6a4b4a22
https://m.edsoo.ru/d286ca54
https://m.edsoo.ru/ee4112c2
https://m.edsoo.ru/57849551
https://m.edsoo.ru/9494735f

58

SJICKTPOMaFHI/ITHBIe BOJIHBI.
I/I3J'Iy‘{eHI/Ie SJICKTPOMATHUTHBIX BOJIH

https://m.edsoo.ru/95e5e8fc

59

OHeprus EeKTPOMarHUTHHIX BOJIH.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/a678b211

60

IIIxana 3€KTPOMArHUTHHIX BOJIH.
[IpriMeHeHUE IIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/bl c7ec5d

61

[IpuHIUTIBI pAOCBS3H U
TeaeBuAeHU. Pagmonokaims.
DJIEKTPOMArHUTHOE 3arpsi3HEHHE
OKpYKaroIien cpeJibl

https://m.edsoo.ru/c7111d5¢

62

KontponbsHas paborta o teme
"Konebanus 1 BOIHEL"

https://m.edsoo.ru/4a13d478

63

Cser. 3aK0oH NPAMOIMHENHOI O
pacrpocTpaHeHHUs CBeTa

https://m.edsoo.ru/ba296896

64

Pemenue 3a1a4 Ha MpuMEeHEHHE
3aKOHa NPSAMOJIMHENHOT O

pacrpocTpaHeHus CBeTa

https://m.edsoo.ru/f44c485e

65

Otpaxxenue cBera. [1nockoe
3epkano. Cepuueckoe 3epkano

https://m.edsoo.ru/c288a5b5

66

[Ipenomnenue cBeTa. AOGCOMOTHBIN
Y OTHOCUTENBHBIH MOKa3aTesb
npenomiienus. [lonHoe BHyTpeHHEee
otpaxenue. [IpenensHbI yron
IIOJIHOI'O BHYTPEHHETO OTPAXKEHUSA

https://m.edsoo.ru/583142d3

67

Pemenne 3a1ay Ha npuMeEHEHNE
3aKOHOB OTPAKEHUS U IIPEIOMIICHUS
cBeTa

https://m.edsoo.ru/14636c9b



https://m.edsoo.ru/95e5e8fc
https://m.edsoo.ru/a678b211
https://m.edsoo.ru/b1c7ec5d
https://m.edsoo.ru/c7111d5c
https://m.edsoo.ru/4a13d478
https://m.edsoo.ru/ba296896
https://m.edsoo.ru/f44c485e
https://m.edsoo.ru/c288a5b5
https://m.edsoo.ru/583142d3
https://m.edsoo.ru/14636c9b

Xon mydeit B mpusme. Jucnepcust

68 cBeta. CIIOKHBIN cocTaB 0enoro https://m.edsoo.ru/182d32ee
ceera. llBer

69 Jlniser. bokycroe pacerosiie i https://m.edsoo.ru/8c7¢9337
ONTUYECKAsI CHJIA JIMH3bI

70 [TocTpoeHnne n300pakeHui B IMH3AX hitps-//m.cdsoo.rw/c3f324ce
U UX CUCTEMaX. YBEIUYEHHE JTUH3bI
Pemenue 3a1a4 Ha mocTpoeHune

71 U300paKeHHH, MOITy4aeMbIX C https://m.edsoo.ru/d67c1148
MIOMOIIIBIO JINH3

72 I'ma3 xak ontryeckas cucrema https://m.edsoo.ru/8d2dea84
Pewenne 3amau. I1penensr

73 IIPUMEHUMOCTH T'€OMETPUUECKOU https://m.edsoo.ru/1d79cd32
ONTUKHU

74 (CKOpOCTS CBETa H METOJIbI e https://m.edsoo.ru/1¢94484¢c
U3MEPEHUS

75 Hucnepcus ceera https://m.edso00.ru/178d9676

76 WHuTtepdepenuns cBera https://m.edsoo.ru/c661 1a7d
KorepeHnTHbIE HCTOYHUKH. Y CIOBUS

77 HaOII0IEHUSI MAKCUMYMOB U https://m.edsoo.ru/d8 776167
MUHUMYMOB

78 Pemenue 3amau https://m.edsoo.ru/c9dfcfal

79 [Ipumenenne nuTeppepeHINH https://m.edsoo.ru/lefa64cf

80 Hudpakius cBera https://m.edsoo.ru/2a48a5¢7

81 f:gﬁjﬁ:;::ij;f}ﬁﬁ;CSI]/I;HYOJ:; https://m.edsoo.ru/b37d1ec?

82 Pemenue 3amau https://m.edsoo.ru/b193f19d



https://m.edsoo.ru/182d32ee
https://m.edsoo.ru/8c7e9337
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HOHepe‘IHOCTB CBCTOBBIX BOJIH.

83 https://m.edsoo.ru/5bce1d95
[Tonspusanus ceeta

84 Pemenue 3amau https://m.edsoo.ru/bbcl1178

85 CBeToBbIC SBJIICHUS B IPUPOJIE https://m.edso00.ru/56d84bb5
0600

86 © H;IeHHe 1 CI{,C TeMaTHiaHHH https://m.edsoo.1u/82697d84
3HaHu# 1Mo TeMe "OnTuka
KonTponbHas paboTa o teme

87 https://m.edsoo.ru/ec59¢c4 15
«Onrtuka»
I'panuIIBI TPUMEHUMOCTH

28 KJIACCUYECKON MEXAHUKH. 3aKOHBI hitps:/m.cdsoo.rw/2266a9¢8
AJIEKTPOAMHAMUKHU U MPUHITAIT
OTHOCHUTEJILHOCTH
I =

89 OCTYNIATRI CHICIHATLHOM TCOPHH https://m.edsoo.ru/c79dalc4
OTHOCHUTEJILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM
unrtepBail. [IpeoOpasoBanus
JI . .

90 OpeHIa. ¥ CIIOBHE MpHIHHHOCTH https://m.edsoo.ru/65f1eff3
OTHOCHTENHEHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHU U COKpAICHUE ATUHBI

91 Oneprus n HMHVYHBC https:/m.edsoo.ru/1d 1¢94{3
PENSITUBUCTCKON YaCTUIIBI
CBsI3b MacChl C dHEprueu u

92 UMITYJIECOM PEIATUBUCTCKON https://m.edsoo.ru/591443c4
YaCTHUIIBl. DHEPTHS TTOKOS

93 PaBHOBECHOE TEMIIOBOE U3TYyUYCHHUE https://m.edsoo.ru/4eeab85¢c

94 3akoH cMemenus Buaa https://m.edsoo.ru/e lec6abb



https://m.edsoo.ru/5bce1d95
https://m.edsoo.ru/bbc11178
https://m.edsoo.ru/56d84bb5
https://m.edsoo.ru/82697d84
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T'unoresa M. Ilimanka o kBaHTax.

95 https://m.edsoo.ru/8da3efb3
DoTOHBI

96 DHeprus u uMIyJsc GoroHa https://m.edsoo.ru/faf3f546
®oroappext. OnbiTe A. T

97 https://m.edsoo.ru/d3b57d7e
CroneroBa. 3akoHbI poTorderTa
VYpaBHenue DHIITEHHA IS

98 dortorpdexta. "Kpachas rpanuna" https://m.edsoo.ru/bca25d3c
dororddexra

99 Aasnenne cpera. Onerret 1. H. https://m.eds00.ru/9139¢8d6
JleOeneBa

100 BonHoBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/22dc465f
Bounnsl ne bpoiins. JliinHa BOJIHEI 1€

101 Bpoiins u pazmepsr obnacTu https://m.edsoo.ru/f98b63b9
JIOKAJIN3alUKU ABUKYILEHCS YaCTUIIBI

102 KopmyckyipHO-BOJIHOBOM Ayanu3m https://m.edsoo.ru/2bbe2ce4

103 JladppaKuus S1CKTPOHOB Ha https://m.edsoo.ru/7123ee6b
KpHUcTaiax
Cnenuduka uzmepenuii B

104 Mukpomupe. COOTHOLIEHUS https://m.edsoo.ru/25ed1158
HeonpenenénHocrel Ieiizen6epra

105 Pemenne rpadpuyeckux 3amaq https://m.edsoo0.1ru/2526925¢

106 Pemenne pacy€THbIX 3a1a4 https://m.edsoo.1u/2491927¢c
KontponbHas pabora no remam:

107 "OcnoBbl CTO", "KopnyckymnsipHo- https://m.edsoo0.ru/9b44f6cf
BOJIHOBOM Jtyayiu3m"
OInBbITHI 110 UCCIIETOBAHUIO CTPOECHUS

108 aroma. [limanerapHas Mojiep aToma https://m.edsoo.ru/a7ad8e6c

Pezepdopna
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https://m.edsoo.ru/bca25d3c
https://m.edsoo.ru/9139c8d6
https://m.edsoo.ru/22dc465f
https://m.edsoo.ru/f98b63b9
https://m.edsoo.ru/2bbe2ce4
https://m.edsoo.ru/7123ee6b
https://m.edsoo.ru/25ed1158
https://m.edsoo.ru/2526925c
https://m.edsoo.ru/249f927c
https://m.edsoo.ru/9b44f6cf
https://m.edsoo.ru/a7ad8e6c

109

IToctynars! bopa

https://m.edsoo.ru/e6ab4282

110

Buner ciektpoB. CriekTp ypoBHEH
SHEpPruu aToMa BOJOpoAa

https://m.edsoo.ru/f2ebbf7d

111

CHoHTa"HHOC U BBIHYKACHHOC
H3ITY4YCHHC CBCTA

https://m.eds00.ru/95859134

112

Jlazep

https://m.edsoo.ru/3eea94ef

113

Hyxnonnas mozens sipa
I'eiizenbepra-liBanenko. 3apsn u
MacCcOBOE YUCIO sapa. M30Tomsl.
PagmoakTHBHOCTH

https://m.edsoo.ru/14b36343

114

3aKoH paJMOaKTUBHOI'O pacnaja.
CBoiicTBa HOHU3UPYIOLIETO
u3nydeHus. Binusuaue
PaAMOAKTUBHOCTU Ha KUBBIE
opranusMmel. Jlozumerpus

https://m.edsoo.ru/1decd299

115

OHeprus CBA3HU HYKJIOHOB B spe.
SAnepusie cuibl. Jledext macch
anpa. SnepHble peakuuu. SnepHeie
peaktopsl. [IpoGiemsl
YIIPABJISIEMOT O TEPMOSIIEPHOT O
CHHTE3a. DKOJOTNYECKHE aCIIEKThI
Pa3BUTHA SIIEPHON SHEPTETUKU

https://m.edsoo.ru/3736a9da

116

Mertopl peructpauuu u
HcCIe0BaHuUsl 3JIEMEHTapHbIX
yactull. OyH/1aMeHTaJIbHbIE
B3auMOJIeNCTBUA. baproHbI, ME30HBI
u sentousl. IIpencrasnenue o
CrannaptHoii Moznenu. Keapk-
TJIFOOHHASI MOJIEb aPOHOB

https://m.edsoo.ru/e44f761d



https://m.edsoo.ru/e6ab4282
https://m.edsoo.ru/f2ebbf7d
https://m.edsoo.ru/95859134
https://m.edsoo.ru/3eea94ef
https://m.edsoo.ru/14b36343
https://m.edsoo.ru/1decd299
https://m.edsoo.ru/3736a9da
https://m.edsoo.ru/e44f761d

117

®u3suka 3a npeaenamMu CtaHaapTHON
Mozaenu. TémHas maTepus U TEMHAs
sHeprus. EnuHcTBO hmzndeckoit
KapTUHBI MUpa

https://m.edsoo.ru/35bb53d5

118

OTarmsl pa3BUTHS aCTPOHOMUH.
3HaueHUE aCTPOHOMUU

https://m.edsoo.ru/423783cb

119

[IpuMeHnMOCTh 3aKOHOB (PU3UKH 1S
OOBSICHEHUS IPUPOJIbI KOCMUYECKHUX
00BEKTOB. MeTOIbI
aCTPOHOMHMYECKUX MCCIIEIOBAHMI

https://m.edsoo.ru/81d38a33

120

CoBpeMEHHBIE ONITHYECKUE
TEJICCKOIbI, PAJHOTEIECKOIIbI,
BHeEaTMOC(epHast aCTPOHOMHUSI

https://m.edsoo.ru/46d173d5

121

Bup 3Bé3naoro ueda. Co3sesnums,
SIpKUE 3BE3IBI, MJIAHETHI, KX BUJIUMOC
IIBUKEHUE

https://m.edsoo.ru/18f19aal

122

Conneunas cucreMma. CoHIIE.
CoaHeyHast akTUBHOCTE. VICTOUYHUK
sHeprun ComHIa 1 3BE3]1

https://m.edsoo.ru/9falfd12

123

3BE3bI, NX OCHOBHBIC
XapakTepucTuku. Jluarpamma
"CIeKTpaJIbHBIN KJ1acc —
CBETHUMOCTD"

https://m.edsoo.ru/f9cf5f9%¢

124

3Be3abI TJIaBHOU
[MOCJIEN0BATEIBHOCTU

https://m.edsoo.ru/d6bc6679

125

BuyrtpenHnee ctpoeHue 3BE37.
CoBpeMeHHbIE NPEeACTaBICHUS O
MPOUCXOKICHHUHN U 3BOJIIOLIUN

https://m.edsoo.ru/dd8d1158



https://m.edsoo.ru/35bb53d5
https://m.edsoo.ru/423783cb
https://m.edsoo.ru/81d38a33
https://m.edsoo.ru/46d173d5
https://m.edsoo.ru/18f19aa1
https://m.edsoo.ru/9fa1fd12
https://m.edsoo.ru/f9cf5f9e
https://m.edsoo.ru/d6bc6679
https://m.edsoo.ru/dd8d1158

CoxHia v 38E3/1. DTansl )KU3HA
3BE3]

Mueunslii [Tyt — Hama ["anakTuka.
126 Tunel ranaktuk. YepHbIE OBIPHI B 1 https://m.edsoo.ru/4a74c5e4
AlIpax rajJlakKTUK

Bcenennas. Pacumipenue
Bcenennoii. 3akon Xa06na. Teopus

127 1 https://m.edso0.ru/18796396
bonpmioro B3peiBa. PenmukroBoe
U3IIyYEeHUE
MacuirabHas cTpykTypa BeenenHoid.

128 1 https://m.edsoo.ru/168edd8a
MeraranakTuka
I -

129 epemEHHEIE IPobTeMET 1 https://m.edsoo.ru/b4 1cdfch

aACTPOHOMHUH

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBane MarHUTHOT'O OIS
MMOCTOSIHHBIX MarHuTOB" HITH
"UccaenoBaHue CBOUCTB

130 " 1 1 https://m.edsoo.ru/75a7a2c9
dbeppoMarHeTUKoB" WK

"UccaenoBanne NEWCTBUS

MOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM"

DU3NYECKUM TPAKTUKYM 110 TEME
"N3mepenune cuiibl Ammepa" uim
"N3ydyeHue 3aBUCUMOCTH CHUJIbI
131 Awmrepa OT Cujibl TOKa" UiIu 1 1 https://m.edsoo.ru/9e1bd76a

"Onpenenenue MarHUTHOM
WHIyKIIUU HA OCHOBE U3MEPEHUS
cuibl Ammepa"



https://m.edsoo.ru/4a74c5e4
https://m.edsoo.ru/18796396
https://m.edsoo.ru/168edd8a
https://m.edsoo.ru/b41cdfcb
https://m.edsoo.ru/75a7a2c9
https://m.edsoo.ru/9e1bd76a

132

DU3NYECKUM TPAKTUKYM 110 TEME
"UccaenoBaHue sIBICHUS
3JIEKTPOMArHUTHOM MHIYKIIUU'" HIIH
"OnpeneneHne HHIYKIUHU BUXPEBOTO
MarHuTHOTO moJis"

https://m.edsoo.ru/ee77273b

133

DU3NYECKUM TPAKTUKYM 110 TEME
"UccaenoBaHue sIBICHUSI
camonHayknuu'" mim "Coopka
MOJIETTH AJIEKTPOMArHUTHOTO
reneparopa”

https://m.edsoo.ru/2827a51f

134

DU3NYECKUM TPAKTUKYM 110 TEME
"3mepenue nepruoaa CBOOOTHBIX
KoJ1e0aHU HUTSHOTO U MPYXKHUHHOTO
MasITHUKOB"

https://m.edsoo.ru/eadcb66b

135

DU3NYECKUIN TPAKTUKYM 10 TEME
"IIpeoOpazoBaHue SHEPTUU B
IPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/431cd176

136

DU3NYECKUN TPAKTUKYM 110 TEME
"HccnenoBanue NepeMEeHHOr0 TOKa
4yepe3 Mocae0BaTeIbHO
COEIMHEHHBIE KOHJICHCATOP,
KaTyIIKy U PE3UCTOp" WU
"UccnenoBanue paboThl HCTOYHUKOB
CBETA B IIEMH NTEPEMEHHOr0 TOKa"

https://m.edsoo.ru/b73e4d17

137

Du3nyuecKuil MPakKTUKyM IO TeMe
"N3ydeHue nmapameTpoB 3BYKOBOMH
BOJIHBI"

https://m.edsoo0.ru/691384a8

138

DU3NYECKUN TPAKTUKYM I10 TEME
"M3mepenue nokazarens

https://m.edsoo.ru/2e¢593222



https://m.edsoo.ru/ee77273b
https://m.edsoo.ru/2827a51f
https://m.edsoo.ru/eadcb66b
https://m.edsoo.ru/431cd176
https://m.edsoo.ru/b73e4d17
https://m.edsoo.ru/691384a8
https://m.edsoo.ru/2e593222

MpeIoMIICHUS CTeKIa" UTu
"Tlony4yeHue n3o0pakeHus B
CHCTEME M3 IJIOCKOI0 3epKajla U
JAUH3bI"

139

DU3NYECKUIN TPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOT'0 pacCTOSHUS OT BEIIECTBA
(Ha MpUMepe KUAKUX JIMH3)" UITH
"M3mepenne pOKyCHOTO pacCTOSIHUS
pacceuBarommUx JUH3"

https://m.edsoo.ru/924e6fcd

140

DU3NYECKUM TPAKTUKYM 110 TEME
"HabmoneHue audpakimnu,
uHTep(EepeHINH U MOJIAPU3ALUU
ceta"

https://m.edsoo.ru/2edf1532

141

DU3NYECKUIN TPAKTUKYM 10 TEME
"OnpeneneHne UMIyJibca U SHEPruu
PENSATUBUCTCKUX YacTHUII (TI0
doTorpadusiMm TPEKOB 3apsHKEHHBIX
YaCTHUIl B MArHUTHOM I10J1e)"

https://m.edsoo.ru/49a47931

142

DU3NYECKUIN TPAKTUKYM 10 TEME
"3mepenne nocrosiHHoM [1nanka Ha
OCHOBE HUCCJIEI0BAHUS
doTtorpdexra" nnu "MccnenoBanue
3aBHCHMOCTH CHJIbI TOKA Yepe3
CBETO/MOJ OT HampspKkeHus"

https://m.edsoo.ru/7c4acb5a

143

DU3NYECKUHN TPAKTUKYM I10 TEME
"UccnenoBanue criekTpa
pa3peKEeHHOr0 AaTOMapHOT O

https://m.edsoo.ru/9a5ad443



https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/2edf1532
https://m.edsoo.ru/49a47931
https://m.edsoo.ru/7c4ac65a
https://m.edsoo.ru/9a5ad443

BOJIOPOJIa U UBMEPEHUE MOCTOSTHHOM
Pun6epra"

144

DU3NYECKUM TPAKTUKYM 110 TEME
"UccnenoBaHue paaguoaKTUBHOIO
¢doHa C KCTIOJIB30BAaHUEM JT03UMeETpa"
win "M3ydyenne noriomenus oera-
YaCTUI] AIIOMUHHAEM"

https://m.edsoo.ru/c3546df7

145

DU3NYECKUM TPAKTUKYM 110 TEME
"HaOmroneHust 38€3qH0OT0 Heba
HEBOOPYKEHHBIM TIIa30M C

M CIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUHN ISl ONIpeAeSICHUS
MOJIOJKEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ust CeBepHOro MoyIapus 1
sipkue 38E37b1" WK "HabmoneHus B
teneckon JIyHbl, IUTaHeT,
TYMaHHOCTEH U 3BE3THBIX
CKOILICHHUI"

https://m.edsoo.ru/c5aa4d9l

146

O06o00meHne u cucTeMaTH3aIHs
3HaHUU. Posb GU3MKK U aCTPOHOMUU
B 3KOHOMUYECKOH,
TEXHOJIOTUYECKOM, COITMAILHON 1
ITUYECKOU cepax AesaTeTbHOCTH
4eJI0BEKa

https://m.edsoo.ru/242b2 fbf

147

O0o0rieHne U cucTeMaTH3aIus
3HaHui. Ponb 1 MecTo GU3MKU U
aCTPOHOMHUM B COBPEMEHHOM
Hay4YHOM KapTHHE MHUpa

https://m.edso0.ru/3934b363



https://m.edsoo.ru/c3546df7
https://m.edsoo.ru/c5aa4d91
https://m.edsoo.ru/242b2fbf
https://m.edsoo.ru/3934b363

148

O6001mmenne u cucTeMaTH3aUs
3HaHui. Ponb gusnueckoil Teopun B
(opMHpOBaHUM NPEACTaBICHUN O
¢u3rUecKoil KapTUuHE MHUpPa, MECTO
¢u3rUecKoil KapTUHBI MUPA B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
Hay4yHBIX IPEJCTABICHUI O IPUPOJIE

https://m.edsoo.ru/fddf45cc

149

O0001IeHNE U CUCTEMATH3AIIU S
3HaHui 110 teme "Kuaemartuka"

https://m.edsoo.ru/c97d63fe

150

O0001EeHNE U cCUCTEMAaTU3aAIIU S
3gaHui 1o reme "Kunemartuka"

https://m.edsoo.ru/f816fb28

151

O0001eHNE U cCUCTEMAaTU3AIIU S
3HaHuM no teme "JIlunamuka"

https://m.edsoo.ru/eelbbac5

152

O0o0rIeHne U cucTeMaTH3aI U s
3HaHui o teme "Ctaruka TBEpaOro
Tena"

https://m.edsoo.ru/766e8779

153

O0001IEHNE U CUCTEMATH3ALIM S
3HAHUH 10 TeME "3aKOHBI
COXpaHEHUs B MeXaHUKe"

https://m.edsoo.ru/fdl1e3757

154

O00011IeHNE U CUCTEMATHU3AIIU S
3HaHuH 110 TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETUUECKOM
Teopun"

https://m.edsoo.ru/444d7efc

155

O00011IEHNHE U CUCTEMATH3ALIU S
3HaHU# no Teme "TepmMoauHaMuKa.
TenmoBsie MammHeb!"

https://m.edsoo.ru/4fab4918

156

O0001IeHNE U CUCTEMATHU3AIIU S
3HaHUH 10 TeMe "ArperarHble

https://m.edsoo.ru/14be658b



https://m.edsoo.ru/fddf45cc
https://m.edsoo.ru/c97d63fe
https://m.edsoo.ru/f816fb28
https://m.edsoo.ru/ee1bbac5
https://m.edsoo.ru/766e8779
https://m.edsoo.ru/fd1e3757
https://m.edsoo.ru/444d7efc
https://m.edsoo.ru/4fab4918
https://m.edsoo.ru/14be658b

cocTosiHus BenlecTBa. PazoBbie
nepexonsl”

157

O06o001eHne u cucTeMaTH3anms
3HAHUH 110 TeMe "DIIEKTPUUECKOE
none"

https://m.edsoo.ru/f567dc5a

158

O0001IeHNE U CHCTEMATH3AIIU S
sgaHuii o teme "[locTosIHHBIH
3JEKTPUYECKHU I TOK"

https://m.edsoo.ru/7e272fdf

159

O6001mmenne u cucTeMaTH3aUs
3HaHUH 110 TeMe "TOKH B pa3Iu4HbIX
cpenax"

https://m.edsoo.ru/faa49294

160

O0001EeHE U CUCTEMATU3ALU S
3HaHu# o TeMe "MarautHoe nose"

https://m.edsoo.ru/7aeb1ddl

161

PesepBHblii ypok. O0600IIeHNE U
CHCTEMaTH3als 3HAHUH 110 TEME
"DeKTpoMarHuTHas UHAYKIUS"

https://m.edsoo.ru/ba378369

162

PesepBHbIii ypok. O6001ICHUE U
cucTeMaTu3alus 3HaHUU 110 TEME
"Mexanunueckue Konedbanus'”

https://m.edsoo.ru/91df3d3c

163

PesepBHblii ypok. O600IIeHHE U
CHCTeMaTH3aIl¥s 3HAHUH 110 TeMe
"DneKTpoMarHuTHEIE Koiebanus"

https://m.edsoo.ru/e7b32e21

164

PesepBHbIii ypok. O600IIeHNE 1
CUCTEMAaTH3AIs 3HAHUH 110 TEME
"MexaHu4eckue u

3JIEKTPOMAarHMTHbIE BOJIHBI"

https://m.edsoo.ru/ef9a92{4



https://m.edsoo.ru/f567dc5a
https://m.edsoo.ru/7e272fdf
https://m.edsoo.ru/faa49294
https://m.edsoo.ru/7aeb1dd1
https://m.edsoo.ru/ba378369
https://m.edsoo.ru/91df3d3c
https://m.edsoo.ru/e7b32e21
https://m.edsoo.ru/ef9a92f4

165

PesepBHbIii ypok. O600IICHHE 1
CHCTeMaTH3aIl¥sl 3HAHUH 110 TeMe
"OnTtuka"

https://m.edsoo.ru/14856¢85

166

PezepBHblii ypok. O6001IEHNE U
CHCTEMaTH3alHsl 3HAaHUH 110 TeMe
"Ocnosl CTO"

https://m.edsoo.ru/b2fc983¢c

167

PesepBHbIii ypok. O6001meHuEe 1
cUCTeMaTH3alusl 3HaHUU 110 TeMe
"KopnycKynspHO-BOJIHOBOU
Jyanusm"

https://m.edsoo.ru/7¢82f197

168

PezepBHblii ypok. O6001IEHNE U
CHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"®dusuka aroma"

https://m.edsoo.ru/daf28a19

169

PesepBHbIii ypok. O6001ICHNE U
CUCTeMAaTU3aIs 3HAHUM 110 TEME
"du3nka aTOMHOTO s7Ipa U
3JIEMEHTAPHBIX YacTUIl"

https://m.edsoo.ru/96al 662¢

170

PesepBHbIii ypok. O600IIICHNE 1
CUCTEMATH3AIUs 3HAHUH 110 TEME

"JneMeHTHl acTpou3uKu"

https://m.edsoo.ru/616184a8

OBILIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

170

16



https://m.edsoo.ru/14856c85
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU NPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npegMeTHbIE Pe3yIbTAaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero oouero o0pa3oBaHus

JleMoHCTpUpOBaTh HAa IPUMEPAX POJIb U MECTO (HPUHUKHU B POPMUPOBAHUU
COBPEMEHHOU HayYHOU KapTUHBI MUPA, B Pa3BUTUHU COBPEMEHHOMN TEXHUKU

u TGXHOHOFHﬁ, B HpaKTquCKOﬁ JIeSITeIbHOCTH JIF0IeH

10.2

YuuTeIBaTh TpaHMUIBl TPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJETei:
MaTepuajibHas TOYKa, WHEpLHalbHas CHUCTeMa OTCcuéra, abCOIOTHO
TBEPIOE TEJIO, UACAIBHBIA Ta3; MOJEIM CTPOEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJI, TOYEUYHBIA DIIEKTPUYECKUM 3apsl — IPHU PELICHUU
du3nueckux 3anay

10.3

PacnosnaBare (Qusnueckue sBIeHUsS (MIPOLIECChI) U OOBSICHITH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJIIPHO-KUHETUYECKON Teopun
CTPOCHUS  BEIIECTBA W DJICKTPOJAWHAMHKH: pPaBHOMEpPHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABHKEHUE, CBOOOIHOE TaJeHUE Te,
JIBUKEHUE TIO OKPYKHOCTU, MHEPIUs, B3auMojeictBue ten; nuddysus,
OpOYHOBCKOE IBHIKCHHE, CTPOCHUE KUKOCTECH M TBEPIBIX TEII, U3MCHCHIE
00bEMa Tel TMpU HarpeBaHWMU (OXJIAKICHUH), TENJIOBOE PaBHOBECHE,
UCMlapeHue, KOHJIEHCAIUs, TIUIaBJIeHHe, KPUCTAIUIM3AIUs, KHUIICHHE,
BII&XKHOCTh BO3JIyXa, MOBBIIICHNE JABJICHUS Ta3a IMPH €ro HarpeBaHWU B
3aKpBITOM COCYZE, CBS3b MEXKAY IlapaMeTpaMH COCTOSIHHS Ta3a B
M30MpolIeccax; AMEKTPU3AIUS Tell, B3aUMOICHCTBHE 3apsI0B

10.4

OnuceBaTh MCXaHHUYCCKOC JABUXCHUC, HCIIOJIB3Ys (I)I/I3I/I‘-I€CKI/IG
BCIIMYUHBI: KOOpAWHATA, IMYThb, MNEPEMCHICHUEC, CKOPOCTb, YCKOPCHUC,
Macca T€ia, Cujia, UMITYJIbC TCJIa, KWHCTUYCCKAasA DOHCPIruA, IOTCHI XM aJlIbHasd
OHCPIrus, MCXaHHNYCCKasa pa60Ta, MCXaHNYCCKad MOIIHOCTD, IIPU OIMUCaHNU
MMpaBUJIbHO TPAKTOBATb (bH3quCKHﬁ CMBICJI UCIIOJIB3YEMbIX BCIIMYNH, UX
0003HaUYeHU U CIUHHIbI, HAXOJHUTH (bOpMy.]'IBI, CBA3BIBAIOIINEC JaHHYIO
(1)I/I3I/I‘-ICCKYIO BCIIMYUHY C IPYTUMU BCIINYUHAMU

10.5

OnuceiBaTh U3yUYEHHbIE TEIJIOBbIE CBOWCTBA TENl M TEIJIOBHIE SIBJICHUSL,
UCIOJB3Ys (PM3MUECKHE BEIMYNHBL: IaBJICHHE T'a3a, TEMIIepaTypa, CpeIHssA
KMHETUYeCcKass  JHEepPrusl  XaOTHYECKOro  JBHXKEHMS  MOJIEKYJ,
CpEIHEKBaJpaTUYHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIJIOTHI,
BHYTpPEHHSISI DHEprusi, paboTa rasza, K03(pOUIHUEHT MOJIe3HOTO JCHCTBUS
TEIJIOBOT O IBUTATEIS; IPU ONTMCAHU U ITPABUIIBHO TPAKTOBATH (pr3HUECKUNA
CMBICJI CIOJIb3YEMbIX BEIMYUH, UX 0O003HAYEHUS U €JMHUIbI, HAXOUTh
(bopMyJibl, CBS3BIBAIOLIME JAHHYIO (DPU3UUYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAM




10.6

OnuceiBaTh U3y4YEHHBIE DJJIEKTPUUYECKHME CBOWCTBA BELIECTBA U
AIEKTPUUECKHUE SIBICHUS (ITPOLIECCHI), UCTIOIB3YS (PU3UUECKUE BETUYUHBL:
ANEKTPUUYECKUM 3apsij, JJIEKTpUUECKOoe I0je, HANpsLKEHHOCTH OIS,
NOTEHIIMAJ], Ppa3HOCTb MOTEHIMAJIOB;, INpPHU ONHUCAHUM IPABHIIBHO
TPAKTOBaTh  (U3MYECKHH CMBICH  HCIOJB3YEMBIX  BEIMYMH, UX
0003HAYCHHS U €IUHUIIBI; YKa3bIBAaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYIO BETUUUHY C APYTUMH BEIMUMHAMHU

10.7

aHaTM3UPOBaTh (PU3MUECKHE TPOIECCHl W SBJCHUS, HCIOIb3Ys
¢u3nUecKre 3aKOHBI U MPUHIUIIBL: 3aKOH BCeMUpHOTro Tsrotenus, 1, I u
11 3axoubl HprOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW dHEPTUHU, 3aKOH
COXpPAaHEHMS UMIIYJbCa, NPUHLUII CYNEpPHO3UIUNA CHUJ, IPUHLIMII
PaBHOIIPABUS  MHEPLUUAIBHBIX  CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHMS BEUIECTBA, I'a30BBIE 3aKOHBI, CBS3b
CpelHEN KHWHETMYECKONM SHEPruu TEMJIOBOTO JBHMKEHUS MOJIEKYN C
aOCOJIIOTHOM TEeMIIEpaTypoi, TMEpPBBIM 3aKOH TEPMOIAMHAMHUKH; 3aKOH
COXpaHEHHU S AIEKTPUUYECKOr0 3apsiza, 3akoH KynoHa; mpu 3ToM paznuuath
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPaKEHUE U
ycinoBus (TpaHUITbI, 00IaCTH ) TPUMEHUMOCTH

10.8

OOBSICHAT, OCHOBHBIE MPUHLMIBI JEHCTBUS MalIMH, HPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTb YCJIOBUS UX 0O€30I1acCHOTO
MCII0JIb30BAHMS B IIOBCEAHEBHOM )KU3HU

10.9

BrinonHars OKCICPHUMCHTHI IO HCCICAOBAHUIO (bPI3I/I‘{eCKPIX SIBJICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHI; Mpu
5ToM (GOpPMYyJIMpPOBaTh TMpodOIeMy (3amady) HW THUIIOTE3y Y4eOHOTO
IKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO0 000PYAOBaHNUS,
MIPOBOJIUTH OMBIT U (HOPMYITHUPOBATH BHIBOIBI

10.10

OCyIJ_IeCTBJBITB HpHMBIC N KOCBCHHBEIC 1/13MepeH1/151 (I)I/IBI/I‘-ICCKI/IX BCIIMYHH,
MIPU 3TOM BBIOUPATh ONTUMAIBHBINA CIIOCOO M3MEPEHHS M WCIOIh30BATh
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN N3MEPEHHU I

10.11

HccnenoBaTh 3aBUCHUMOCTH  MEXIY (U3MYECKUMHU BEIMYUHAMH C
HCIIOJB30BAHUEM IIPSMBIX HM3MEPEHHM; IIpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3ylnbTaThl IMOJYYEHHOH 3aBHUCHMOCTH
¢u3MUecKUX BEIMYMH B BHJIE TaOMUIl U rpa(uKOB, JeNaTh BHIBOABI IO
pe3ysbTataM UCCIEeI0BAHUS

10.12

Cobmoaats mpaBuiia 6€301MacHOTo TPy1a MPH TPOBEICHUH M CCIIETIOBAHHI
B paMKax Y4eOHOro OSKCIEPUMEHTa, Y4eOHO-HMCCIIEOBATEIbCKON |
MPOCKTHOM JEATEIIEHOCTH C UCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB
U 1a00paTOpHOTO 000PYAOBAHUS

10.13

Pemare pacu€rHble 3amauM C SBHO 3aJaHHON (PU3MYECKOW MOJIENbIO,
HCIIOJB3YS (PM3UYECKUE 3aKOHBI U TPUHITUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3a71a9u BBIOUPATh QU3NUYECKYIO MOJICIb, BBLACTATH PH3NUCCKUE BEITUYUHBI
u QopMmynbl, HEOOXOIUMBIE Ui €€ pelIeHUs, MPOBOIUTH PaCUEThl U
OIIEHUBATh PEATBHOCTD MOTYUYEHHOTO 3HaUeHUS (PU3NUECKON BETUINHBI




10.14

Pemiate Ka4CCTBCHHBIC 3aJa4u: BBICTpanuBaTh JJOTNYCCKHU
HCTIPOTUBOPCUUBYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha H3Y4YCHHBIC
3aKOHBI, 3aKOHOMECPHOCTH U (bmnqecm/le SIBJICHUA

10.15

Hcnonp3oBaTh IpH  pelIeHMHM  y4eOHBIX  337ad  COBPEMEHHBIE
MHQOPMALIMOHHBIE TEXHOJOTMM JJIs IOHMCKa, CTPYKTypUpPOBAHUS,
UHTEPIIPETallud U TPEJICTaBJICHUs Yy4eOHOH W Hay4yHO-TIOMYJISPHOH
uHpopMany, MOJYYEHHOH M3 PA3IUYHBIX HCTOYHUKOB; KPUTHYECKU
aHaJIM3UPOBATh MOJIy4aeMyt0 UH(OpMaIIio

10.16

[IpuBouTE MpHUMEpPHl BKJIAAa POCCHUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3HKOB B pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYIKAIOIIETO MUPA,
B pPa3BUTHE TEXHUKU U TEXHOJOTUI

10.17

Hcnonp30BaTh TEOPETHUECKHE 3HAHUS 11O (PU3HUKE B TOBCEAHEBHON KU3HU
Ui o0ecrieyeHust 0e30MacHOCTH HpH oOpamieHuH ¢ npubopamu U
TEXHUYECKUMU YCTPOICTBAMU, JJIsi COXPaHEHUS 30POBbsI U COOIOICHUS
HOPM 9KOJIOTMYECKOT 0 TIOBEACHUS B OKpYXKarollel cpee

10.18

Paborars B rpynmne€ € BBIITOJIHCHHUEM PA3JIMYHBIX COLNHAIBHBIX pOJ'ICI\/’I,
IJIAHUPOBATh PabOTY T'PYIIIbI, PAIIMOHATIBHO PACIIPEACIATh 00I3aHHOCTH
U TJIAHUPOBATH JCATCIBHOCTh B HECTaHJIAPTHBIX CHTYAIlHsX, aJICKBAaTHO
OLCHUBATL BKJIAO KaXJAO0ro W3 YYAaCTHUKOB TPYIIIIBI B PCHICHUC
paccMaTpuBaeMoOil TPOOIIEMBI

11 KUJIACC

Koa
MPOBEPAEMOro
pe3yJjbTara

11.1

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpPeIHero 0611ero 00pa3oBaHus

JleMOHCTpUpPOBATh HAa IPUMEPAX POJIb U MECTO (HUBUKHU B POPMUPOBAHUU
COBPEMEHHOW HAyYHOU KAPTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKHU
YU TEXHOJIOTUH, B MPAKTHYECKOW AEATEIBbHOCTU JIIOACH, LEIOCTHOCTh U
eAMHCTBO (PU3UYECKON KapTUHBI MUpa

11.2

Y4uThIBaTh TPaHULBI TPUMEHEHUS M3YYCHHBIX (PU3UYECKUX MOJICIICH:
TOUEYHBIM SJICKTPUUECKHUI 3apsii, saepHas MOJEeNb aroMa, HYKJIOHHAad
MOJIeJIb aTOMHOTO Siipa MPU pelIeHuH PU3NIECKUX 3a/1a4

11.3

Pacno3naBare ¢uszndeckue siBiaCHUs (MPOIECCh) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB JJICKTPOJIMHAMIKH ¥ KBAHTOBOU (DU3HUKU: DJICKTPHICCKAS
MPOBOJIMMOCTb, TEILIIOBOE, CBETOBOE, XUMHUUYECKOE, MATHUTHOE JCHCTBUSA
TOKa, B3aUMOJICHCTBHE MArHUTOB, OJJIEKTPOMarHUTHAs HWHIYKIIHS,
JIeMCTBME MAarHUTHOIO ITOJISI HA TPOBOJHUK C TOKOM U IBHKYLIHIICS 3apsi,
ANIEKTPOMArHUTHBIE  KOJIeOaHHS u BOJHBI,  TPSAMOJMHEHHOE
pacmipoCcTpaHEHHUE CBETa, OTPAKEHHE, MpeIoMIICHUE, UHTeppepeHIusl,
U (pakIus v MOJIIPU3AIIUs CBETA, TUCTIEPCHS CBETa, (DOTOAIEKTPUUCCK A




¢ dexT (poTordhdekT), cBeToBOE AaBIICHHE, BOSHUKHOBEHHE TMHEHIATOrO
CIeKTpa  aroMa  BOJOPOJAA,  ©CTeCTBCHHAas W HMCKYCCTBEHHast
pPaannOaKTUBHOCTDb

114

OnuceIBaTh U3yUEHHBIE CBOIICTBA BEILIECTBA (IJEKTPUUECKIE, MATHUTHBIE,
ONTHUYECKHE, DIJIEKTPUYECKYI0 TPOBOJAMMOCTh PA3IMYHBIX Cpen) Hu
ANIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), HCHOJB3YS (PU3UUYECKHUEC
BEIMYMHBI: JJIGKTPUUYECKUM 3apsil, CHUJIa TOKa, OJIEKTPHUYECKOe
HaMpspKEHHUE, AJIEKTPUUECKOE COMPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB,
DJIC, paborta TOKa, MHAYKIIUS MarHUTHOTO IOJS, CHJIa AMIiepa, CHIia
JlopeH1ia, WHAYKTUBHOCTb KaTYyIIKH, DSHEPrusl 3JIEKTPUUYECKOIO0 U
MarHUTHOTO TOJIEH, MEpPHOJ W 4YacToTa KojebaHWil B KoiebaTeIbHOM
KOHType, 3apsli M Cuja TOKa B IIpollecCeé TIapMOHHUYECKHX
AIEKTPOMArHUTHBIX KoJjeOaHui, (JOKyCHOE pacCTOSHHUE W ONTHYECKas
CUJIa JIMH3bI; TPU ONMKUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI
WCIIONIb3YEMBIX BEIUYMH, UX OOO3HAUECHHsSI WU EJUHUIIBI; YKa3bIBaTh
(bopMyITBI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO BEIUYHHY C APYTHMH
BEITUYMHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SBJICHHUS M IPOLIECCHI, UCIIOJIB3YS
¢u3nyeckue BEIUYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JAJMHA
BOJHBl M YacTOoTa CBETa, HHEPrusi M MMIYJIbC (OTOHA, MEPHOJ]
IIOJIypaciaja, SJHEprus CBSI3M aTOMHBIX s1€p; IPU ONUCAHUU IIPABUIILHO
TPAaKTOBaTh  (U3MYECKHI CMBICI  MCIOJNb3YeMbIX BEIMYMH, HX
0003HaUYEHHS U €IMHUIIBI; YKa3bIBAaTh (DOPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(bHU3NYECKyI0 BEIUYUHY C JPYTMMHU BEIWYMHAMH, BBIYUCIATH 3HAYCHHE
(bHU3NUeCKOil BETUUUHBI

11.6

AHanu3upoBarth (U3MYECKUE TIPOLECCHI M SBICHUS, HCIOIb3Ys
¢usnueckne  3aKOHBI M NOpUHIUNBL:  3akoH  Owma,  3aKOHBI
MOCJIEIOBATENFHOT0 U MApaUIETLHOTO COSAMHEHHUS MPOBOTHUKOB, 3aKOH
Jxoyns — JleHuna, 3aKOH JJIEKTPOMAarHUTHOW WMHIYKIMHM, 3aKOH
MNPSMOJIMHEHHOTO PAcpOCTPaHEHUs] CBETA, 3aKOHbI OTPaXKEHUs CBETA,
3aKOHBI MPEJIOMIICHHS CBETa, ypaBHEeHHE DiHITeHA A1 doTtorddekTa,
3aKOH COXpPAaHEHUS DJHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH
COXpPAHEHMS DJIEKTPUYECKOTO 3apsiAa, 3aKOH COXPAHEHHUs MacCOBOTO
YyHCla, MOCTyJaThl bopa, 3aKOH paJMOakTHUBHOIO pacraja; Mpu 3TOM
paszIuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIpaKEHUE U YCIOBUs (TPAaHUIIBI, 00IaCTH ) TPUMEHHUMOCTH

11.7

OHpel[eJISITB HampaBJICHUC BCKTOpa MWHIAYKIHHA MArHuTHOI'O I10JIA
MNpOoBOJHUKA C TOKOM, CUJIbL AMnepa 1 CHUJIBI HopeHua

11.8

CTpouTh ¥ OMUCKHIBATH U300paXKEHUE, CO3IaBAEMOE IIIOCKUM 3€pPKAJIOM,
TOHKOH TUH30H

11.9

BbINOMHATH 3KCIIEPUMEHTHI IO UCCIIEJOBAHUIO (PM3UYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUM; IpU

5ToM (QOpMYyJIUpPOBaTH TMpodieMy (3amady) HW THUIIOTE3y Y4eOHOTO




HKCHEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOT'0 000PYAOBaHNUS,
MPOBOJIUTH OMBIT U (OPMYITUPOBATH BHIBOIBI

11.10

OcymecTBIATh MpsIMbIE U KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEJIUYUH;
IPU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIIOCOO U3MEPEHUs U HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH ITOI'PEIIHOCTEN N3MEPEHU N

11.11

UccnenoBaTh 3aBUCHMOCTH (DU3MYECKUX BEIMYHH C HCIOJIB30BAHHEM
MPSIMBIX U3MEPEHU I ; TPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCHUMOCTU (DM3MUYECKUX BEIUYHMH B BHJE
Tabnu1 1 rpaduKOB, AEJaTh BHIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHUS

11.12

Cobumonate npaBuia 0€30MacHOro TpyAa MpU MPOBEICHUU HCCIIeA0BaHNI
B paMKax Y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEICKON |
IIPOEKTHOM IEATEIIBHOCTH C UCII0JIb30BAHUEM U3MEPUTEIIBHBIX YCTPONUCTB
U J1abOpaToOpHOro 000pyI0BaHUS

11.13

Pemare pacu€rHble 3amauM C SBHO 3aJaHHON (PU3MYECKOW MOJIENbIO,
M CIIOJB3YS (PU3UYECKUE 3aKOHBI U TPUHITUIIBI; HA OCHOBE aHAIN3a YCIIOBUS
3a7a4¥ BEIOUPaTh GU3UYECKYIO MOJICITb, BBIJIEISTH (PM3UUECKUE BEITMYHHBI
u QopMmynbl, HEOOXOIUMBIE Ui €€ pelIeHUs, MPOBOIUTH PaCUEThl U
OIICHUBATh PEAbHOCTD MOJIYYEHHOT0 3HaUYCHUsI (PU3MUEeCKON BETUYUHBI

11.14

Pemmate KaueCTBEHHBIE 3a7aun: BBICTPAUBAaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXIEHUH C OMOpOi Ha H3yueHHBIE
3aKOHBI, 3aKOHOMEPHOCTU ¥ (PU3UYECKUE SIBIICHUS

11.15

Wcnonb3oBarh NpuU  pelIEHMH  Y4eOHBIX  3ajad  COBPEMEHHBIE
UH(OpMAIIMOHHBIE TEXHOJOTHU ISl  TOUCKA, CTPYKTypUPOBAHUS,
UHTEpIIpETallud U TMPEJICTaBJIeHUs y4eOHOH W Hay4yHO-TOMYJISIPHOH
uH(popMalnK, MOJYYEHHOM M3 PA3IUYHBIX HCTOYHUKOB; KPUTHYECKU
AQHAJIM3UPOBAThH MOydaeMyt0 HH(POPMAIIHIO

11.16

OOBSACHATh MPUHLUIBI ACUCTBUS MAIIUH, MPHUOOPOB U TEXHHUYECKUX
YCTPOWCTB; pa3iuuaTh YyCIOBUS HX O€30IaCHOrO HWCIOJIB30BAaHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOAMTE NMpUMEpPHI BKJIaJa POCCHICKUX M 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBACHEHHE INPOLIECCOB OKPYXKAIOILETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUH

11.18

Hcmons3oBars TCOPCTUYCCKUEC 3HAHUA I10 (1)I/ISI/IKC B HOBCG)IHeBHOﬁ KHN3HN
it obecrieyeHust 0e30mMacHOCTH TpH oOpamieHuH ¢ npubopamu U
TEXHUUYECKUMH YCTPONUCTBAMM, [Tl COXPAaHEHUS 3710pPOBbS U COOIOICHUS
HOPM 9KOJIOTMYECKOT'0 TIOBEJICHNS B OKpY XKaIoIIei cpene

11.19

PaGoraTe B rpynmne c BBIINOJHEHHEM Pa3IMYHBIX COLUAIBHBIX pOJIEH,
MJIAHUPOBATH PA0OTy TPYIIIBI, PAITMOHATIBHO PACHIPEACIATh 00S3aHHOCTH
Y IJIAHUPOBATH JAEATEIBHOCTh B HECTAaHJAAPTHBIX CUTYalHsX, aJ€KBATHO
OLIEHUBATh BKJIAJ KAXKIOTO M3 YYACTHUKOB TpPYyNIbl B pELICHUE
paccMaTpuBaeMoil TpoosIeMbl




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon Koxa nposepsiemoro

pa3aejia 3JEMEHTA

IIpoBepsiemble 3J1eMeHTHI COieP:KAHMSA

OU3NUKA U METOZIbI HAYUYHOI'O ITO3HAHUM A

1.1

duznka — Hayka o npupojne. HayuHbie MeTO.bI
MTO3HAHUS OKPY>KaOIIero MUpa. Ponb
SKCHEPUMEHTa U TEOPUU B MPOLIECCE IMO3HAHUS
NPUPOJBL. DKCIEPUMEHT B HU3UKE

1.2

MogenupoBanue  Qu3MuUeCKUX  SABJICHUM U
npoueccoB. Hayunble runore3sl. dusmyeckue
3aKOHBl M TeopuH. ['paHULIBI NPUMEHHUMOCTU
¢u3nyeckux 3aKoHOB. I[IpMHLIMI COOTBETCTBHSL
Porr m wmecro ¢usukum B GOpMHUpPOBAHUH
COBPEMEHHOW HAay4yHOM KapTUHBl MHUpa, B
IIPaKTUYECKOM EATENbHOCTH JIIOIEN

MEXAHUKA

KMHEMATUKA

2.1.1

Mexannueckoe nBmxkeHHe. OTHOCHUTEIBHOCTD
MEXaHM4YecKoro JBHkeHHus. Cucrema oOTCUéTa.
Tpaexropus

[Tepememienne, ckopocTh (CpeAHsiE CKOPOCTb,
MT'HOBEHHasI CKOPOCTb) u yCKOpeHue
MaTepHabHOW TOYKH, WX TMPOEKIHH Ha OCH
cucteMbl KoopauHaT. CloxeHne mepeMenieHnii u
CIIOKEHHE CKOpOCTen

2.1

PaBHOMepHOE u PaBHOYCKOpPEHHOE
NPSIMOJIMHEHHOE JIBUKECHUE. I'paduku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHS,
MyTH U TEpPEeMEIICHHUs] MaTepualbHON TOYKH OT
BpEeMEHU

CBobOomHoOe nasieHne. Y CKOpeHHe CBOOOIHOTO
najieHus

Kpuponuueitnoe JIBUKECHUE. PaBHomepHOE
JIBUKEHHUE MaTepUaIbHONU TOYKU MO OKPYKHOCTH.
YrioBast CKOPOCTb, JIMHEHHAs CKOPOCTh. 1lepuon u
yactota. L{eHTpocTpeMHuTeNbHOE YCKOPEHUE

TexHu4ecKue yCTpOUCTBA: CIIUIAOMETP, IBUKCHUE
CHapsII0B, LICMIHBIE U PEMEHHBIE NTEpeaadn




[TpakTrueckue paboThl. M3MepeHne MrHOBEHHON
ckopoctu. MccnenoBaHue COOTHOIIEHHS MEXIY
MyTSMH, MPOW ICHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE PABHBIE IPOMEKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM [BWKEHUHU C HA4YaJIbHOU
CKOpPOCTBIO, paBHOW Hymt0. M3ydeHue ABUKEHUSA
mapvKa B BA3KOW KUIAKOCTH. M3yueHue TBUKEHUS
Tena, OpOIIEHHOTO TOPU30HTATBHO

2.2

TMHAMUKA

2.2.1

IIpuanun otHocutensHOocTH [anmues. IlepBeiid
3akoH HeroTona. MHEpuHanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IppuHuun cynepnosunuu cuil

223

Bropoii 3axkoH HeroToHA i1 MaTeprabHON TOYKH
B nHepuuansHoii cucreme orcuéra (MCO). Tperuit
3akoH HbroTOHA U151 MaTepHalIbHBIX TOYEK

224

3aKkOoH BCeMHpPHOro TAroteHus. Cumia TsDKECTH.
[TepBast kocMuueckas ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbKEHUS M cuila TpeHus nokos. Koagduument
TpeHus. Cuiia COnpoTUBIIEHUS IPH JBUKEHUH Tella
B JKUJKOCTH WJIH rase

2.2.7

HOCTyHaTeJ'IBHOC U BpalaTCJIbHOC JIBUIKCHHC
a0COJIIOTHO TBépI[OFO TCIIa

2.2.8

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalllEHHUS.
[1nedo cuibl. YcnoBus paBHOBECHUS TBEPAOTO Tela
B ICO

229

TexHuueckue YCTpOMCTBA:! MOJIUMUITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[MpakTtuueckue paboThl. V3ydeHue ABUKCHUS
Opycka Mo HaKJIOHHOU IJIOCKOCTH MOJ JCHCTBUEM
HECKOJIbKUX cuil. MccienoBanne 3aBUCUMOCTH CHIT
YIOPYroCTH, BO3HHUKAKIMX B JAehOpMUPYEMOit
NpY>KUHE U PE3MHOBOM 00pasile, OT BETHYUHBI KX
nedopmanmu. McecnenoBanue ycioBuil paBHOBECHS
TBEPIOTO TEJa, UMEIOLIETO OCh BPAIICHUS

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

I/IMHYJ'IBC MaTepHaﬂBHOﬁ TOYKH, CHUCTCMbI
MaTCpUuaJIbHBIX TOYCK. I/IMHyJ'IBC CHJIbI n
HN3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus umiyibca B MCO. PeaktuBHoe
JBUKEHUE




233

Pa6Gora cunbl

234 MouHoCTh CHIIbI
235 Kunernueckasg »sHeprusi MaTepuaIbHOM TOYKH.
o TeopeMao KUHETUUECKON DHEPTUU
IToreHuunanpHas dHeprus. [loreHnnanbHas SHEprus
236 yIpyro neopMupoBaHHOM NPYKHUHBL
o [loTeHuManbHas  JHEPruUs  Tela BOIM3H
IIOBEPXHOCTH 3€MJIU
[ToTennmanbHbIe M HEMTOTEHIIUATbHBIE CHITBI. CBSI3b
)37 paboOTbl HENOTEHIUAIbHBIX CUJ C HM3MEHEHUEM
o MEXaHUYECKOM DHEPrUM CHCTEMBI TeEl. 3aKOH
COXpaHEHMSI MEXaHUYECKOM SHeprun
2.3.8 VYrpyrue v Heynpyrue CTOJKHOBEHHUS
) TexHuyeckue yCTpONCTBA: JABUKEHUE PAKET,
39 BOJIOMET, KOTIEP, IPYKUHHBIA MHCTOJIET
[IpakTtuueckue  paborel.  M3yueHue  cBs3M
2310 CKOpOCTE  Ten  MHpu  HEynpyrom  yzape.

I/ICCJIGIIOBaHI/Ie CBA3U pa60T51 CHJIbI C UBMCHCHHUEM
MEXaHUYEeCKOH OHCPIrUH TCJia

3 MOJIEKVIIAPHA S ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPMU
OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
311 KMHETUYECKON TeopuH. BpOyHOBCKOE NIBUKEHUE.
Huddysus. XapakTtep JIBYKCHUS u
B3aUMOJICHCTBHS YaCTHUIl BEUIECTBA
Mopnenu CcTpoe€HHs T'a30B, JKUAKOCTEH U TBEPABIX
3.1.2 TeT U OOBSCHEHUE CBOWCTB BEIIECTBA HAa OCHOBE
3TUX MoJelie!
313 Macca  monekyn.  KommuectBo — BemiecrTBa.
{ [TocrossHHas ABoraapo
3. 314 TenmoBoe paBHoBecue. Temmeparypa u €€
nsmepenue. llkana temnepatyp Llenscus
Mopens uaeanbHOro raza. OCHOBHOE ypaBHEHUE
3.1.5 MOJIEKYJISIPHO-KMHETUYECKOW TECOPUU HICATBHOTO
rasa
AOcomoTHas TeMIiepaTypa Kak Mepa CpemaHeil
3.1.6 KUHETUYECKON DJHEPruM TEIUIOBOI'O JABHIKEHUS
yactull raza. [llkana remneparyp KenbBuHna
317 VYpaBuenune Knaneiipona — MengeneeBa. 3akoH

Janerona




["azoBbIe 3aK0HBI. 301poLieccsl B HACAIBHOM ras3e
C ITOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
n30Xxopa, n3obapa

TexHuveckue yCTpoicTBa: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktuueckue pabGoTel. V3MepeHne  Macchl
BO3[yXa B KjJacCHOM KomHare. McciegoBanue
3aBUCHUMOCTU MCXKAY IMMapaMeTpaMu COCTOSIHUA
pa3pexEHHOro ra3a

3.2

OCHOBBI TEPMOJIMHAMUMKU

3.2.1

TepMonuHamMuueckass  cucreMa.  BHyTpeHHs
HHEPrus TEPMOIMHAMHYECKOM CUCTEMBI U CITOCOObI
€€ U3MEHEHUs

322

KonnyectBo temnorsl u pabota. BHyTpeHHS
SHEPrUsi OJHOATOMHOI'O UJICAIbHOIO rasa

3.23

Busr TemIonepeaaum: TETUIONPOBOAHOCTH,
KOHBEKIHs, U3JydeHue. TelmioéMKocTs —Tena.
VYiaenpHast TEIUIOEMKOCTb  BellecTBa. Pacdér
KOJIMYECTBA TEMJIOTHI MPH TEILIONepeiaue

324

[lepBbIii 3aKkOH TepMOoAMHAMHKH. [IpuMeHeHUe
IEPBOTO 3aKOHA TEPMOJMHAMUKH K H30IIPOIIECCaM.
I'paduueckast mHTEpIpeTaIus paboThH ra3a

3.2.5

TerutoBele  MammHbl.  [IpuHOUNBL  IEWCTBHS
TETIOBbIX MammH. IIpeoOpa3oBanus sHEpruu B
TeIUIOBbIX MammHax. KoapduuueHt mone3Horo
nevicteusa (mamee — KIIJI) TemnoBoil MammHBL.
[Mukn Kapuo u ero KII/]

3.2.6

Bropoit 3akon tepmoaumHamuku. HeoOpaTuMocTh
IPOLIECCOB B Ipupone. TemnoBbie IBUTATEIH.
DKoJorn4eckre mpoodaeMbl TENI0IHEPTETUKU

3.2.7

TexHuueckue yCTpOICTBA: JIBUTATEIb
BHYTPEHHEI'0 CropaHus, OBITOBON XOJIOAMJIBHUK,
KOH/IUITUOHEP

3.2.8

[Ipaktnueckue pabotsl. M3mepenue ynenbHON
TEIIOEMKOCTH

33

ATPEI'’ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHAeHcamus. Mcmapenne u
KUIIEHUEe. YJelbHas TeIIoTa MapooOpa3oBaHMS.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS

332

AOcomoTHasT ¥ OTHOCHTENbHAs  BJIAXKHOCTh
Bo3ayxa. HaceilenHnbiii nmap




3.33

Teépnoe Temo. Kpucrammmuyeckue u amopgHbIe
TeNa. AHU30TPOINUS CBOMCTB KpUCTAILIOB. JXKuikue
kpuctayibl. COBpeMEHHBIE MaTEPHATIBI

334

[lnaBnenue U KpucTauIu3anus. Y AebHas TEIIoTa
nnasieHus. Cyomumanust

3.35

VYpaBHeHUE TEMIOBOTO OanaHca

3.3.6

TexHuueckue  yCTpOWCTBA: TUTPOMETPp U
MNCUXPOMETP, KAIOPUMETP, TCXHOJIOTUHU ITOTYUYCHHA
COBPCMCHHLIX MaTcpualioB, B TOM quclie
HaHOMAaTepuasaoB, U HAHOTEXHOJOTUH

3.3.7

[TpakTnueckue paboThl. M3MepeHue BIaXHOCTU
BO3/yXa

SJIEKTPOANMHAMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

OnexTpu3anus Tell. OJIeKTpuyeckui 3apsaa. JlBa
BUJIA DJIEKTPUUYECKUX 3apsIOB

4.1.2

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U ITOJIYIIPOBOIHUKH

4.1.3

3aKkoH COXpPAaHCHMU SJICKTPUYCCKOTI' O 3apsaa

4.1.4

B3aumonelictue 3apsanoB. 3akoH Kyiona

DJIeKTpUYECKOe noJe. Hanpspkénnocthb
AJIEKTPUYECKOro mojsl. [IpuHIMNI cyneprno3uuum.
JIvHUM HanpsHKEHHOCTH JIEKTPHUECKOTO OIS

Pabora CHII 3JIEKTPOCTATUYECKOT O TOJIS.
ITorenmuan. PasHoCTE MOTEHIINAIOB

[IpoBOAHMKM W JAWAPJICKTPUKH B IOCTOSHHOM
IIEKTPUIECKOM nole. Juanextpudeckas
MPOHHUIIAEMOCTh

OnektpoéMkocTb. KonaeHncarop. D1eKTpoEMKOCTb
IJIOCKOTO KOHJIEHCAaTopa. DHEPrus 3apsHKeHHOI'o
KOH/ICHCAaTOpa

Texnuueckue YCTpOMCTBA: 3JIEKTPOCKOII,
ANEKTPOMETP,  BJEKTpOoCTaTHYecKas  3alluTa,
3a3eMJICHHE  DJCKTPONPUOOPOB, KOHICHCATOD,
KCEPOKC, CTPYHHBIN TPUHTEP

4.1.10

[TpakTrueckue paloTHI. W3mepenue
JIEKTPOEMKOCTH KOHAEHCATOPa

4.2

IMOCTOSHHBIN RJIEKTPUYECKUU TOK. TOKU B PA3JIMUYHBIX

CPEJIAX

4.2.1

YcnoBus CYILLIECTBOBAHUS ITOCTOSTHHOT'O
anekTpuyeckoro Toka. Mcrounuku Toka. Cuia
Toka. [TocTOSIHHBIN TOK




422

Hanpspxkenue. 3akon OMa 1715 ydacTka Lenu

423

DNEKTPUYECKOE  CONPOTHUBIICHHE.  YJEIbHOE
COIIPOTUBIICHUE BEIECTBA

4.2.4

HOCHCI[OB&TGJILHOG, napajyiICJIbHOC, CMCIIAHHOC
COCIUMHCHUC ITPOBOJHUKOB

4.2.5

Pabora snextpuueckoro toka. 3akoH Jxoyms —
Jlenma

4.2.6

MOH_[HOCTI) QJICKTPUYICCKOT'O TOKa

4.2.7

anekTpoaBuxkymas cuna (gamee — OJJIC) wm
BHYTpPEHHEE CONpPOTHBJIICHHE WCTOYHUKA TOKA.
3akoH Oma g TONHOM  (3aMKHYTOM)
ayeKTpruecKoi nenu. KopoTkoe 3amblkaHue

4.2.8

DJIEKTpOHHAsI TPOBOJMMOCTh TBEPIBIX METAIIOB.
3aBUCUMOCTb  CONPOTHUBIIEHUSI METaIOB  OT
TeMrieparypsl. CBEpXIIpOBOIUMOCTD

4.2.9

DJeKTpuueckuii TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX MyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHass W TPUMECHAs
MPOBOJUMOCTh MOJIyIPOBOAHUKOB. CBOMCTBA p-n
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

3HCKTpH‘ICCKHﬁ TOK B OJICKTPOJIUTAX.
:‘)J'IGKTpOJ'II/ITI/I‘{eCKaH Jucconualnus. 9J'IeKTp0J'IPI3

4.2.12

DeKTpru4ecKkuil TOK B razax. CaMoCTOSTENbHbIN U
HECAMOCTOSITENIbHBIN pa3psin. PasznuuHble THUTIBI
caMOoCTOsTENBHOr0 paspsaaa. Monnus. [1nazma

4.2.13

TexHuuyeckue yCcTporucTBa: aMIIepMETP, BOJIBTMETP,
peocrar, HWCTOYHUKU TOKa,
3JIEKTPOHATrPEBATENbHBIE pUOOPBHI,
AJIEKTPOOCBETUTENbHbIE MPUOOPBI, TEPMOMETP
COINIPOTUBJICHHU S, BAKYYMHBIHN IO, TEPMUCTOPBI U
dboTope3nucTopbl,  MOJYIPOBOJHUKOBBIM  TUOJ,
rajibBaHHKa

4.2.14

[TpakTueckue paboThl. M3yueHue cMenIaHHOTO
COEMHEHMUS PE3UCTOPOB.

W3mepenne OJIC wncTOUHMKA TOKAa M €ro
BHYTpEHHEro  compoTuBieHus.  HaOmronenue
JIEKTPOJIM3a

11 KJIACC




Kon
pa3nena

4

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMbIe 3JIeMeHTBI CO/IEPKAHUS

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA A MHAYKOUA

43.1

IlocTrosnanie MAarHUTHL. Bzanmoneiicteue
IOCTOSIHHBIX MarHuTOB

432

MarnutHoe nnosne. BeKTop MarHUTHOMN MH Ty KIIUH.
[Ipuanun cynepnosuuuu. JIMHMM MarHUTHOM
uHayknuu.  KaptuHa  JIMHUHA ~ MarHUTHOU
MHAYKIUH I10JI TOCTOSTHHBIX MArHUTOB

433

MarauTtHoe nojie NpoBOJHHKA ¢ TOKOM. KapTtuHa
JUHUN TONS JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O TPOBOAHUKA, KATYILIKH C
TokoM. OmneiT Opcrena. BzanmopeiicTBue
MPOBOJHUKOB C TOKOM

4.3.4

Cuna Amnepa, e€ MOlyJIb U HallpaBJIEHUE

4.3.5

Cuna JlopeHua, €€ MOIyJb W HalpaBJICHHUE.
JIBuKeHME 3apsSHKEHHOM YaCTHIBI B OJTHOPOIHOM
MarHuTHoM node. Pabota cumnsl Jlopenia

4.3.6

SIBneHue 3NeKTPOMarHuTHOM MHAYKLIUU

4.3.7

[ToTok BEKTOpa MATHUTHON MHIAYKIIUH

4.3.8

OJC wuHaykuuu. 3akoH 3JIEKTpOMarHUTHOM
unaykuuu dapanes

4.3.9

Buxpeoe snektpuueckoe nosue. 3C uHayKmn
B MPOBOAHUKE, IBHKYIIEMCSl MOCTYMAaTeIbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe

4.3.10

[TpaBuo Jlenna

43.11

NuayktuBHOCTS. AABNeHue camonnaykuuu. 3/1C
CaMOWH Ty KT U

4.3.12

9Hepr1/1ﬂ MAarauTHOT O IT0JIA KaTyIIKU C TOKOM

4.3.13

BHGKTpOMaFHI/ITHOG I10JI¢

4.3.14

Texauueckue yCTpOMCTBA:! MOCTOSIHHBIC
MarHHUTHI, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPHUTEITHN AJIEMEHTAaPHBIX YaCTHII,
WHIAYKIIMOHHAs [1eYb

4.3.15

[Ipaktrueckue paboTsl. M3yueHne MarHuTHOro
I10JIs1 KaTyLIKU ¢ TOKOM. MccienoBanue neucrys
IIOCTOSHHOI'O MarHuTa Ha pPAaMKy C TOKOM.
HccnenoBanne  sABIEHUS  DJIEKTPOMArHUTHOM
UHyKLIUHU

KOJIEBAHHA U BOJIHBI




5.1

MEXAHUYECKHUE U QJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHas cUCTeMA. CBoboiHBIC
KOJIeOaHMSI. lapmoHuyeckue KoJieOaHusL
[Tepuon, yactoTa, aMunTya 1 ¢aza KoaeOaHun

5.12

[Ipy>XxuHHBIIT  MasTHUK. MaremaTtnyeckuit
MasITHUK

5.13

YpaBHeHue FapMOHHYECKHX KOJICOaHUIA.
Kunemarnyeckoen JUHAMHUYECKOE OIMCAHUE
KOJICOATEeIIbHOT'O IBUYKEHHUS

5.14

[IpeBpamienne 3HEPruM IpU TAPMOHUYECKUX
konebaHusx. CBs3b aMIUIMTYABl  KoJieOaHMi
MCXOJIHOM BETMYMHBI C aMIUITUTYJaMH KosieOaHui
€€ CKOPOCTH U YCKOPEHU S

5.1.5

Konebarenbublit KOHTYP. CBoOonHbIE
JJIEKTPOMAarHUTHBIC KOJEOaHHWS B HUJCATBHOM
KOJICOATETIbHOM ~ KOHTYpe. AHAIOTUS MEXKIy
MEXaHHYECKHUMHU u JIEKTPOMAT HU THHIMU
konebanusimu. @opmyiia Tomcona

5.1.6

3aKOH COXpaHCHHWS DJHEPTHU B HJICATHBHOM
KoJIeOaTeIbHOM KOHTYPE

5.1.7

Brinyx/eHHbIE =~ MEXaHWYECKHE  KOJEOaHMSL
Pe3onanc. PezonancHas kpusas. BeIHyX/I€eHHbIE
AJIEKTPOMArHUTHBIEC KOJIeOaHUsI.

5.1.8

[TepemenHbIit TOK. CunycouganbHbII
IIEPEMEHHBIN TOK.

5.19

MoutHOCTh MEPEMEHHOTO TOKA. AMILUTUTYAHOE U
JEHCTBYIOIIEE  3HAYEHHWE CHUJIbl TOKAa U
HaNpPsDKEHUS

5.1.10

Tpancdopmarop. IIpousBoacTBo, mepenada u
notpebiieHue 3JIEKTPUUYECKON SHEprum.
ODKOJOTHYECKUE PHUCKUM TIpU  IPOU3BOJICTBE
JJIEKTPUUYECKON DHEPIUu. Kynbsrypa
HCIIOJIb30BaHUS 3JEKTPOIHEPT U B
HOBCEIHEBHON KU3HU

5.1.11

TexHuueckue YCTpPOMCTBA: cericMorpad,
AJICKTPUUYECKHU I 3BOHOK, JIMHUH DJICKTpOIiepeaad

5.1.12

[TpakTryeckue paboTHI. Uccnenosanue
3aBHCHUMOCTHU TI€prOJa MajbIX KoJieOaHUM rpy3a
Ha HUTH OT J/JIMHBI HUTH M MacChl Tpy3a.
HccnenoBanue mepeMEeHHOro TOKa B LIENH W3
MOCJIEIOBATENIbHO COEAMHEHHBIX KOHJAEHCATOPA,
KaTYIIKA U pe3UCTOpa




5.2

MEXAHUYECKUNE U SJIEKTPOMAT'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpocTpaHeHHUsl. ITepuon. CxopocTb
pacrnpocTpaHeHus U AnuHa BoiHbL. [lonepeunbie
Y MPOJOIBHBIE BOJTHBI

522

WNutepdepenuns 51 T dpakus
MEXaHUYECKUX BOJH

523

3Byk. CkopocTh 3BykKa. I'pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa

524

DNIEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3ITyUEHUS
3JIEKTPOMAarHUTHBIX BOJIH. Bzanmnan
opueHTanuss BekTopoB E, B wmw v B
3JIEKTPOMAarHUTHOU BOJIHE B BaKyyMe

525

CBOIiCTBa DIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE,
MPEJIOMJIEHHE, MOJIApU3AL U, T (paKIUs,
unrepdepennns. CKOpoCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxana snekTpoMarHUTHBIX BOJIH. [IpuMeHeHue
3JICKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[IpuHUUOIBI ~ pPamgMOCBSI3M W TEJICBUJICHUSL
Panuonoxanus. 1eKTpOMarHUTHOE 3arpsi3HEHUE
OKPY’KaloIlIen cpebl

5.2.8

Texunueckue yCTpOMCTBA: MY3bIKaJIbHEIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHArHOCTHKA B
TEXHUKE U MEAULMHE, pajap, pasuonpUEMHUK,
TEJIEBU30p, aHTeHHA, TenedoH, CBY-nedp

53

OIITUKA

5.3.1

[IpsMonuHeliHOE pacnpoCTpaHEHHE CBETa B
oHOpoHOU cpene. Jlyu cBera

532

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHHS CBETA.
[TocTpoenue n300pakeHUi B MJIOCKOM 3epKajie

533

[Ipenomnenue cBerta. 3aKOHBI MPEIOMIICHUS
cBeTa. AGCONIIOTHBIN MOKa3aTeNnb IPEeIOMIEHHUS

534

[Tonnnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIN
yI'oJI MOJIHOTO BHYTPEHHETO OTPAKECHU ST

53.5

Hucnepcust cBera. CnokHBIM cocTaB 0esoro
ceera. [{Ber

5.3.6

CoOuparomue U pacceuBarome JUH3bI. TOHKas
nrH3a. DOKYCHOE PaCCTOSTHUE U ONTUYECKAs CHJIa
ToHKOW nuH3bL. [locTpoeHne wu300paxeHuil B
coOMparwImuMX H  PacCeHBAMIIMX  JIMH3AX.




dopMysia TOHKOW JIMH3BL. YBEIMYECHUE, 1aBACMOE
JINH30U

HpCILCJ'ILI MpUMCHUMOCTHU FCOMCTpH‘{eCKOﬁ
OIITUKH

5.3.7

Unrepdepenius CcBeTa. KorepeHTHbie
538 MCTOYHMKH. YCIIOBUS HAOIIOIEHHS MaKCHMYMOB
o U MHHHMYMOB B MHTEP(EPEHIIMOHHOW KapTHHE

OT IBYX CI/IH(baBHBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus cBera. [udpakuuonHas pemérka.
539 VYcnoBue HaOMIONEHHS TJIABHBIX MAaKCHMYMOB

pH TaJCHUH MOHOXPOMAaTHYECKOT'O0 CBETa Ha
T(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonsipuzanus cBera

TexHuueckue  ycTpOWCTBa:  OYKM,  JIyMa,
5311 doToanmnapar, MIPOCKIIMOHHBIN anrapar,
o MHUKDPOCKOII, TEJECKOI, BOJIOKOHHAs OIITHKA,

T paKkInoOHHas peméTKa, MOISIPOU

IIpakTrueckue padboTsl. M3mepeHue nokasarens
5312 IIPEJIOMIICHHUS. HccnenoBanne CBOWCTB
o u300pakeHndd B smH3aX.  HaOmomenwue

JUCIICPCUU CBCTA

BJIEMEHTHI CIIELIUAJIBHON TEOPUM OTHOCUTEJIBHOCTU

I'panuist IIPUMEHUMOCTH KJIACCHUYECKON
MEXaHUKHU. ITocTynartsr Teopun
6.1 OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTb MOJYJIA

CKOpOCTH  CB€Ta B  BakyyMme, IpPUHLMI
OTHOCHUTEILHOCTH DHUHINTEHHA

OTHOCHUTEIIBHOCTD OIHOBPCMCHHOCTHU.

6.2
3aMe,[[J'IeHI/Ie BpPEMCHHU U COKpAIICHUEC JJINHBI

6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Maccbl € DSHEpruedl M HUMIYJIbCOM
6.4 CBOOOJTHOM YaCTUIIBI. DHEPTHS TOKOSI CBOOOTHOM
YaCTUIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKU

®ortonbl. @Dopmyna Ilnanka cBsS3u >HEpruu
7.1.1 (oTOHA C €ro 4acToTOW. DHEPrus U HMITYJIEC
¢dorona

OtkpeiTe ® wuccienoBanue  (ororddekra.

712 Omnpitel A.I'. Croneroa. 3akoHbl poTodhdexTa




VYpaBuenue DOitHmreiiHa i dorodddexra.
«KpacHas rpanuna» porosaddexra

7.1.4

JlaBnenue cBera. OnpiThe I1.H. JleGeneBa

7.1.5

XHUMHUUYECKOE JIENCTBUE CBETA

7.1.6

Texnuueckue yCTpoicTBa: ¢doTorIeMEHT,
(doTomaTyrk, comHEeYHAas OaTapesi, CBETOINO

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbiTel Pesephopna
10 UCCIEAOBAHUIO CTPOEHHUS aTOMa.
[InanerapHas Mmozens aToma

7.2.2

[Toctynatrel bopa. M3nydeHue W mOTrIOIIECHUE
(OTOHOB MpHU Mepexoie aToMa ¢ OJHOTO YPOBHS
SHepruu Ha apyrou. Bunel cnexktpoB. Crektp
YPOBHEHN SHEPrUH aTOMa BOJOPOAA

7.2.3

Bonnosslie cBolicTBa yactull. Bonnsl ae bpons.
KopnyckynsapHo-BoIHOBOH JTyau3M.
Judpakius 371eKTPOHOB HA KPUCTAILIAX

7.2.4

CrnoHTaHHoOe n BBIHYKACHHOC  H3JIYYCHHC.
YcrpoiicTBO U IpuHIUI paboThI J1a3epa

7.2.5

TexHuueckue  yCTpOMWCTBA: CIIEKTPaJIbHbIA
aHanu3 (CIIEKTPOCKOM), Ja3ep, KBAHTOBBIA
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JINHEWYATOro CIEeKTpa

7.3

ATOMHOE APO

7.3.1

MeTtoabl HaOJIIOICHUS 51 perucTpanyu
3JIEMEHTaPHBIX YaCTHIL

7.3.2

OTkpbiTHE PaTMOaKTUBHOCTH. OmnbITeI
Pezepdpopna  mo  ompeneneHuro  cocraBa
panmoakTHBHOTO H3nyudeHus. CBoiicTBa anbda-,
oera-, ramMMa-u3J1y4eHus. Bnusinue
PaZvOaKTUBHOCTH Ha JKUBBIE OPTraHU3MBbl

7.3.3

OTtkpeiTHE TIpOoTOHA W HeWTpoHa. HykionHas
Mozenb siapa [eiizenbepra — MBanenko. 3apsi
sapa. MaccoBoe uncio sapa. M3otonsl

7.3.4

Anbda-pacria. DJISKTPOHHBIH U MO3UTPOHHBIN
OeTta-pacnas. I'amMma-uznyyenue. 3aKoH
pazMoaKTUBHOIO pacrnaja

7.3.5

DHeprusi CBsA3M HYKJIOHOB B sijIpe. S IepHbIC CHIIBL
JedexT maccol siapa

7.3.6

Anepusble peakuuu. [lenenue n cuHTes saep




7.3.7

SAnepublii  peaktop. TepMOsSAEpHBIA  CHHTE3.
[Ipo6Giiembl 1 epCIEeKTUBBI AAEPHOM SHEPT ETUKMUL.
DKOJOTMYECKUE aCIEKThI IEPHON YSHEPTreTUKH

7.3.8

DnemMeHTapHbIe YacTUIbl. OTKPBITHE TO3UTPOHA.
@yHIaMEHTaJIbHbIE B3AUMOACHCTBUS

7.3.9

TexHuueckue ycTponcTBa: IO3MMETpP, Kamepa
BuuibcoHa, simepHBbIif peakTop, aToMHas 6oM06a

7.3.10

[Ipaktuueckue pabotel. MccienoBaHue TpekoB
qacTH1l (110 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 38é3anoro Heba. Co3Besnus, sipkue 3BE3MbI,
IUIAHETHI, HX BUIAMMOE IBHKEHUE

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyIIIBL
[InaHeThI-TUraHThl ¥ UX COYTHUKH, KapJIIMKOBbBIE
miaHeTel. Manele Tenna CoTHEYHOH CHCTEMBI

8.3

Comune, ¢gorochepa u armochepa. ConHedHas
aKTUBHOCTH

8.4

Ucrounuk sHeprun CosHLa U 3BE3]

8.5

3BE31bI, ©X OCHOBHBIE XapaKTEPHCTHUKHU: Macca,
CBETUMOCTb,  PaJUYC, TeMIiepaTypa, Hx
B3aMMOCB3b. /lnarpamma «creKkTpanbHbIN Ki1acce
— CBETUMOCTE). 3BE3EI TJ1aBHOU
IMOCJICAOBATCILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTDY JUIS 3BE3 ] TJIABHOU
MOCJIETOBATEIBHOCTH

8.6

Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEICTABICHUS O TPOUCXOXKIACHUH U DBOJIOIMA
CoiHna 1 3B€31. DTallbl )KU3HU 3BE3

8.7

Mineunsbiii [1yTh — Hama [Namaktuka. CnimpanbHas
cTpykTypa lanmakTtuku, pacmpeneneHue 3BE3,
rasa u nsuu. [lonoxxenue u neuxxenue CoyHIA B
lNanmaktuke. [Tnockas u cheprieckas
MOJICUCTEMBI [ amakTUKH

8.8

Tunbel ramaktuk. PaguoramakTMKy W KBa3aphbl.
UYEpHble AbIPHI B AApax TaJIAKTUK

8.9

Bcenennasa. Pacmmipenue Bcenennoil. 3akoH
Xab6mna. Paszberanme ramaktuk. Bospact wu
panuyc Bcenennoi, Teopusi bonbioro B3phiBa.
Mopens «ropsueir Bcenennoit». PenukToBoe
U3IIy4YEeHUe




8.10

Maciurabuas
MeraranakTuka.
aCTPOHOMUH

CTPYKTypa
Hepeménnsrie

Bceenennoii.
poOIIEeMbI




HHPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHO
IMPOTPAMMBI CPEJHEI'O OBHIETI'O OGPA30BAHUA

Kon
NpoBepPsAEeMOro
TpedoBaHUS

IIpoBepsiemble TpeOOBAHUSA K NPeIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTeIbHOM MPOrpaMMbl CpeIHero
0011ero oo0pazoBaHus

ChopMupOBaHHOCTh YMEHUN paclio3HaBaTh (PU3MYECKHE SBICHUSA

(npoueccm) M O0BICHATH UX Ha OCHOBE HU3YUCHHBIX 3dKOHOB

Bnanenne ocHoBomosararommMu  (GU3MYECKUMU  TOHSTHSMH U

BEJIMYMHAMU, XapaKTEPU3YIOIUMHU (Pr3HYECKHE MPOIECCHI

CdopMUPOBAHHOCTh YMEHUN NPUMEHATh 3aKOHBI KJIACCHUUYECKOU
MEXaHUKH,  MOJEKYJIIpHOM  (U3MKM U TEpPMOJUHAMHKH,
3JIEKTPOAMHAMUKH, KBAHTOBOM (DPM3UKU JJIsl aHAIM3a U OOBSICHEHUS
SBJICHUN MUKPOMHPA, MAKPOMHUPA U MEraMHpa, pa3iuyaTh YCIOBUS
(rpaHuLIBI, 001ACTH ) TIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImuMid XxapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPaHMYEHHOCTb
UCIIONIb30BAHMSI YACTHBIX 3aKOHOB; AaHAJM3UPOBATH (HU3UYECKHE
IPOIECCHl, HCIOJIb3Yys] OCHOBHBIE  TOJOXEHHUS, 3aKOHBI U

3aKOHOMEPHOCTH

ChopMHpPOBaHHOCTh YMEHUSI pPa3NUyaTh YCIOBUS MPUMEHUMOCTU

Mojienel (pu3n4IecKux Tel U MPOIECCOB (SBICHUMN)

ChopMupoBaHHOCT, yMEHHSI peUIaTh pacdyE€THbIE 33Jaud C SIBHO
3aJIaHHOM W HESBHO 33/IaHHOMN (PM3HMYECKON MOJIETBIO: HA OCHOBAaHUHU
aHaju3a yCJIOBUS BBIOMpaTh (U3MYECKHE MOJCIIH, OTBEYAIOUINE
TpeOOBaHUSIM 3a]1a4H, IIPUMEHSTh (bopMmyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTyJaTrbl  (U3UYECKUX TEOopuil mpu
UCIIOJIb30BAHUM ~ MaTeMaTHYeCKUX METOJOB pEeLIeHHs  3ajad,
NPOBOJUTh pacuéThl Ha OCHOBAHMHM HUMEIOUMXCA JaHHBIX,
aHAIM3UPOBATh PE3yIbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C

y4€TOM MOJIYUYEHHBIX PE3yIbTaTOB

Pemarp xauecTBeHHbBIE 3a7jauu, TPEOYIOLME IPUMEHEHUSI 3HAaHUH U3
pPa3HbIX pa3JesioB HIKOJBHOTO Kypca (HM3MKH, a TaKKe MHTErpaLuu
3HAHUM W3 JPYrUxX TPEAMETOB €CTECTBEHHOHAYYHOTO IIMKIIA:
BBICTPaMBaTh JIOTMYECKYIO IETIOYKY PACCyXJICHUM C ONOpod Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/IIIGCKI/I6 SIBJICHU S




Brnanenue  OCHOBHBIMM ~ METOJAMH  HAy4yHOIO  IIO3HAHMS,
UCIIONIB3YyeMbIMH B (DM3HKE: TPOBOIUTH MPSIMbIE U KOCBEHHEBIC
U3MepeHus: (PU3NYECKUX BEJIWYUH, BBHIOMpas ONMTHUMAJIBHBIN CIIOCO0
M3MEPEHUS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OLEHKH MOIPELIHOCTEN
U3MEpPEHUH, POBOJUThH HCCIIEOBAHUE 3aBUCHUMOCTEN (PU3MUECKUX
BEJIMYMH C MKCIOJB30BAaHUEM IMPSAMBIX M3MEPEHUM, OOBICHSATDH
MOJIy4E€HHbIE PE3YyJIbTaThl, UCIOIb3Ys (PU3NUECKHUE TEOPU U, 3aKOHBI U
MOHSATHS, U JIeJaTh BBIBO/IbI; COOIIOaTh IIpaBuia 6€301acHOro Tpyaa
[P IPOBEACHUH UCCIIEIOBAaHUN B paMKax y4eOHOI0 SKCIIEpUMEHTa U
y4eOHO-UCCIIeIOBATENIbCKON  JIEATEIBHOCTH € MCIOJIb30BaHUEM
HUQPOBBIX  M3MEPUTETBHBIX  YCTPOMCTB U JabOpaTOpHOTO

00opyI0BaHUS

ChopMHpPOBAaHHOCTh yYMEHHH  aHAIM3UPOBATh W  OILICHUBATH
IIOCJIICACTBUA 6I>ITOBOI>'I 141 HpOH3BOZ[CTBCHHOfI ACATCIIBHOCTU
YeJloBEKa, CBA3aHHOW ¢ (M3MYECKMMM MpOLEeccaMH, C MO3ULIUN
9KOJIOTUYECKON O€30MacHOCTH; MPEACTaBICHUN O palioOHaIbHOM
HpHpOI[OHOHI)SOBaHI/H/I, a TAKXE paSYMHOM HCITOJIb30BaAHNN
JOCTUKCHUW HAYKH W TEXHOJIOTHH JUIA JalbHEWIIEro pa3BUTHA

4eJI0BEYECKOT0 00IecTBa

OBnajsieHue pa3TUYHBIMU CcHocoOaMu  paboThl ¢  HHpOpMaIuen
(GHU3MYEeCKOTO COAEp)KaHUSI C  MCIOJBb30BAaHUEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHHH KPHUTHYECKOTO

aHaJlM3a M OLEHKH JJOCTOBEPHOCTH MOy4yaeMOoi HH(pOpMaIuu

10

ChopMHpPOBAaHHOCT, YMEHUW MPUMEHATH OCHOBOIIOJAralOIIHe
ACTPOHOMMYECKHE TMOHATHUSA, TEOPHUU M 3aKOHBI [UIS aHalu3a U
00BsicHeHHs (PU3UUECKUX TPOIECCOB, MPOUCXOAANIMX Ha 3BE3/AX, B
3BE3HBIX CHUCTEMaX, B MEXKIaJlaKTUUYECKOM cpele; JBUKEHUS

HeOECHBIX TeJI, 3BOJIIOLMHY 3BE31 U Beenennoi




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EID
1O ®U3UKE

Kon Kon
pasneJa/r 3jIemMe IIpoBepsieMbli 3JIEMEHT COCPKAHUSA
eMbl HTa
1 MEXAHHWKA
1.1 KNHEMATHUKA
L1 Mexannueckoe JIBUKEHUE. OTHOCHUTENBHOCTh
o MEXaHN4YeCcKoro apmkeHus. Cucrema orcuéra
MarepuanbHas TOUKA.
7 TpaeKTOpHI
Eé& pammyc-BeKkTop:
F(r)=(xle) p(r ) 2(2)),
TpaeKTOpIIA,
IepeMeIneHIie: ’C} ;-
.12 AF =7 (ty)—F(t) =T, -1, = :
= (Ar, Ay, A2),
IyTE.
CIoxeHIle nepemememlﬁ:
Ny =, + I,
CxopocTh MaTepranbHON TOUKHU:
. AF -,
U=— =r ={U1,.U1,.U::].
At Ar— .
Ax , . .
v, =—| =1X/. aHAIOTH4YHO v, =V,, U.=Z,.
ﬂf r_-: :
1.1.3
CIloKeHIE CKOPOCTEIl: 0, =0, + 0, -
Brluncnenue nepemenieHus 1 NyTH MaTeprualbHON TOUKH
MIPU IPSIMOJIMHENHOM JIBUKEHUU BJIOJIb OCU X IO TpaduKy
3aBHCHMOCTH Vx(t)
1.1.4




" . Ap
YCKD[JEHIIE MaTepPHAIEHOII TOYKIL a = ﬁ—\J
r t—0

Au
H;‘ = =
m Ar—s

=(v,),". amanorrmo a, =(v, ). a.=(v.)]

7=

PaBHOMEpHOE IPSIMOIMHENHOE IBUKEHHUE:

xX(t) = xg+ vyut

1.1.5
Ve(t) —vgx = const
PaBHOYCKOpEeHHOE MPSAMOJIMHEHHOE IBUKECHHE!
at
x(t)=x,+u,t +——
v (t)=v, +at
1.1.6 a, = const
2 _ 2 _n c -
UJI Lﬁ..‘f _-HI ['\'2 "“1]
vy + 4
TIpH IBIGKEHINI B OHOM HalpPaBIeHHH IMyTh §'= L
CBobOoHOe azieHue. Y CKOpeHrne CBOOOHOTO aeHUsL.
v Jll_ Ijg
1.1.7
Vo o
(0] Xo ‘\'.—

I[BI/I)I(CHI/IG TCIa, 6pOH_IeHHOFO Imoxa yrijiomM o K rOpu30HTY:




".1;[2‘) =x; +U, f=x+U,cosa-f

- 4
4 4 2

g,t .
V()= vy Uyt +-‘T =1, +U,sina-f—

ey
ol

I-.J|

(v.(t)= v, =y, cosa

|0, (D)=, + g,f =U;sina— g

1.1.8

KpuponuHueitHoe neuxenue. J[BuxeHne MaTepruaibHOM
TOYKH 11O OKPY>KHOCTH.

VYri0Bas v JIMHENHAasi CKOPOCTb TOYKH:

v = wR

[Ipn paBHOMEPHOM JBMKEHUH TOYKH IO OKPYKHOCTH

_27‘[_2
w—T = 21V

. HeHTpOCTpeMI/ITeJIbHOG YCKOPEHHUC TOUKHU:
v? 5
auc = ? = w*R

. [TostHOE yCKOpEHHE MaTEPUATIbBHONW TOYKHU

1.1.9

TBépnoe temno. [ToctynarenbHOE M BpalllaTeIbHOE JIBUKEHUE

TBEPJIOTO TENa

1.2

JINHAMUKA

1.2.1

Nuepuunaneabie cucreMsl orcyéra. [lepsolit 3akoH HeroToHA.

[TpuHIUMnI oTHOCUTENBHOCTH ["anuiest

1.2.2

Macca Ttena. IInmoTHOCTE BemiecTBa:

m

p=v

1.2.3

Cuna. [IpuHUMI CynepHO3UIIUMN CUIT:

- - -

FpaBHo,:[eﬁCTB = Fl + FZ +...




1.2.4

Bropoii 3akon HetoTona: ans marepuansaoi Touku B UCO

-
-

F1 =maq

>

Ap = FAt

pu

>

F = const

1.2.5

-——8—

Fl? FEI

Tperuii 3axkoH HproTOHA 111 MaTEpUaAIBHBIX TOYEK:

>

Fy =—Fy

1.2.6

3aKkoH BCCMUPHOI'O TATOTCHUA: CHJIBI TMPHUTSOKCHUA MCKIAY

TOYEUYHBIMHA MacCaMH PaBHBI
mim;

F=6—p

Cuna TSDKECTH. HeHTp TSDKECTH Tena. 3aBHCHMOCTDL CHIIBI
TSHKECTH OT BLICOTHI h Haa IMMOBCPXHOCTHIO IIJIAHETEI paAnyCOM

RO:
GMm

9= Ry + h)?

1.2.7

Cuua ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHUs CKOJIbKEHHUS:
Frp = uN




Cuna TpeHus moxosi:

Kosdduunent tpenus

1.2.9

JlaBnenue:

1.3

CTATHUKA

1.3.1

—

F

MOMEHT CUJIbI OTHOCUTEIBLHO OCH BpalllCHUs:

M| = F1, rne | — nneyo cubr

>

F

OTHOCUTEJIIBHO  OCH, IpOXOJAUled  4Yepe3  TOYKYy
MEPIIEHANKYISIPHO PUCYHKY

O

1.3.2

HCHTp Macce Tcia. ]_[CHTp MacCC CUCTEMbI MATCPUAIIBHBIX
TOYCK:

_) mn + m2T2+.. .
Tm =

m; +my+...

B ogHOpOIHOM MOJIE TSKECTH
(g = const)

LHECHTP MacCC TEJia COBAAACT C €TI0 HEHTPOM TSHXKECTHU

1.3.3

Ycnosus paBHoBecus TBEpaoro tena B MCO:

(M, +M, +...=0

—_

|F,+F,+...=0

3akon [lackans

JaBiienue B xukoctu, nokosimeics B MCO:

p =po+ pgh




3akoH Apxumena:

>
>

FApX = _PBbITeCH

€CJI TEJO U KHUAKOCTE okosarcsa B 1CO, To

FApX = P9Vsrrrecn

YcaoBue niiaBanus Tell

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

Nmmynibe MaTepuanbHOM TOYKH:

- -

p=mv

I/IMHYJ'IBC CHUCTCMBI TCII:

p=p +p2+..

3aKOH W3MEHEHUS 1 COXpaHCHHA UMITYJIbCA:

B 1CO

- -

Ap = A(pl +p2t... ) = FlBHeLLIHAt + FZBHeLHHAt+' -

B UCO , ecu
, €CIIH

- -

FlBHemH + FZBHemH+- =0

PeakTuBHOE IBHKEHUE

F

Pabora cuiibl Ha MajoM MNECPpEMCIICHHN U :




A= |f*:| |.-i'-.}7| -cos oL=F, - Ax

1.4.5

—

)
MOoOIIHOCTD CHITBI:
ecu 3a BpeMs
At

pa60Ta CHJIBI UBMCHJCTCA HAa , TO MOIIHOCTDH CHUIJIBI
AA

P=— =F-vu-cosu
At Ar—l)

1.4.6

Kunernueckast 3Heprusi MaTepuaibHON TOUKHU:
mv?  p?

Evpn =

2 2m

3aKOH U3MEHEHUSI KHHETUYECKON SHEPTUU CUCTEMBI

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

1.4.7

HOTCHHI/IaJ'IBHaH OHCPIUsi:
JJIA ITIOTCHII M AJIbHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

[ToreHumanpHas YHEPTUS MATEPUAIBHON TOUKH B
OJTHOPOJHOM I10JIE TSKECTH:

EHOTeHu = mgh

[ToTreHnmanpHas 3HEPrus yrupyro AeopMUpOBaHHOIO TENA:

kx?
EHOTeHu = T

1.4.8

3aKOH W3MEHEHHS U COXPAaHEHNS] MEXaHUYECKOW YHEPTUu:




Euex = Esen ~ Enoresn.
B IICO AE,;x = Agcex nenorenm. cuns
B IICO AE,ex = 0, eClI Agcex menoresn. cux = U

1.5

MEXAHUYECKHNE KOJIEBAHMA 1 BOJIHBI

1.5.1

'apmonnueckue  KojnebGaHMs ~ MaTepUaIbHOM  TOYKH.
Amintyna u ¢asza konebanuil. Kunematnueckoe onvcanue:
x(f) = Asin( of +o, ).
v () =x'.
a(n=(v ), =—o"xf) =a +a'x=0,
I'ZI€ X - CMEICHUE U3 PABHOBECHS.

JlnHaMHYeCKOE ONHCaHHUE:

ma, = —kx,
rae
k =mw?
. OTO 3HAYMT, UTO
F, = —kx
DHepreTuyecKoe ONMCaHNne (3axoH COXpaHEHHUS

MEXaHUYECKOW IHEPTUM ):

2 2 2 2

CBsi3p aMIIUTYJIBl KOJIEOAHWI CMEIleHUs MaTepHalibHOM

TOYKH C aMIIJIUTy IaMU KonebaHui eé CKOPOCTH U YCKOPCHUA:

Upe =04, a__ =04

1.5.2

[Tepuon u wactoTa KoneOaHmit:
2r 1

0 A

[lepron Maneix CBOOOAHBIX KOJEOAHMN MaTEMATHYECKOTO

MassTHHKaA:

T=21\{7

[Tepuon cBOOOAHBIX KOeOaHUN MPYKUHHOTO MasiTHUKA!

r-ql-.__.




1.5.3

BrinyxneHnHble koneOanus. Pezonanc. PesonancHas kpuBas

1.5.4

HonepeqHLIe )41 OpOAOJIbHBIC BOJIHBI. CKOpOCTL

pacrpoCTpaHEeHUs U JJIMHA BOJIHBI:

v
A=vT =-
v

WNutepdepenuns u nudpaxiys BoaH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKVIIAAPHA A ®U3NKA. TEPMOJANHAMUKA

2.1

MOJIEKVIIIPHA S ®U3UKA

2.1.1

Mopenu cTpoeHHs ra3oB, KUIAKOCTEN U TBEPABIX Teil. IlycTh
TepMOJMHAMHUYecKas cucremMa (Tesno) coctouT u3z N
OJIMHAKOBBIX MOJIEKYJI. TOrja KOJIM4ecTBO BELIECTBA
N m
"o Ny u
rae

Ny

— 4KCciI0 ABOTaipo, m — Macca CUCTEMBI (Tena),
U

— MOJISIpHAasA Macca BCHICCTBA

2.1.2

TemnoBoe IBMKEHHUE aTOMOB U MOJICKYJI BEIIECTBA

2.13

BzauMoelicTBre YaCcTUIL BELIECTBA

2.1.4

Juddyzus. bpoyHosckoe nBuxeHue

2.1.5

Monens naeanpaoro raza B MKT

2.1.6

CBs13p MEXIY JaBJICHUEM U CPEIHEN KMHETHYECKOU SHeprueit
IIOCTYIATENBHOI O TEIIOBOI0 ABUKEHU A MOJIEKYJI U IEAJIBHOT O

rasza (ocHoBHoe ypaBHeHue MKT):

(myt) 2 9 —
” |=Zn-g
) ,I 3

TOOCT

2
p=—-mnv =§n




rae m0 — Macca OJJTHOM MOJIEKYJIBI,

TL=V

- KOHIICHTpPAa A MOJICKYJI

2.1.7 Ao6comotHas Temneparypa: T =t +273K

CBs3b TEMIICpAaTypbl Ta3a Co CpC,Z[HCfI KHHETUYECKOM
3HepI“I/I€I71 MOCTYIAaTCJIbHOTO TCIIJIOBOTO ABHWIKCHHUA €TO

MOJIEKYI:

2.1.8

5

mgv
2

£ =

kT

——

[

2.19 VYpasuenue p = nkT

Mopens naeaabHOro rasza B TCPMOANHAMUKCE!

VpaBHeHHe MeHueneea — KnaneiipoHa (mpiment

JAIIICH):
oV =""RT =vRT =NkT, p=PRL
2.1.10 LL L

BripaxKeHIle /111 BHyTpeHHell 3HepIiil 0IHOaTOMHOT

rasa (IpHMeHIMble QOpMET 3amIIcH):

L‘=%vRT =%NkT=iERT =ve, T= %pV

2

3aKkoH Z[aIIBTOHa AJ11 JaBJICHUS CMECH Pa3pEKEHHBIX I'a30B:

2.1.11 p=ps +p2t..




2.1.12

W3omporiecchl B pa3pekeHHOM rasze ¢ MOCTOSHHBIM YHCIOM
MOoJIeKyJT N (C TTOCTOSIHHBIM KOJTMYECTBOM BEILIECTBA V):
n3orepma (T = const): pV = const ,

n3oxopa (V = const):

p
| t
T cons

u3obapa (p = const):

= const

<

I'padmueckoe mpencraBieHne uzomnpoieccoB Ha pV-, pT-u V-
JTUarpaMMmax.

OObeIMHEHHBIN Ta30BbIN 3aKOH:

pv ;
T = cons

JJIA IIOCTOAHHOT'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HacebllieHnble ¥ HeHachbllleHHble mapbl. KadecTBeHHas
3aBUCHUMOCTD TIJIOTHOCTH U JIABJIEHHS HACBIIIEHHOT'O Mapa OT
TEMIEepaTypbl, UX HE3aBUCHUMOCTb OT 00bEMa HACBIILIEHHOTO

napa

2.1.14

BJ‘I&DKHOCTB B03I[yxa.
OTHOCHTeHBHaﬂ BJIAXKHOCTD.
@ D)
P = o (1) Pracomrapa(T)

2.1.15

N3MeHeHne arperaTHbIX COCTOSSHMM BEIIECTBA: UCIApeHue U

KOHJCHCAUA, KUIICHUEC XXNJIKOCTHU

2.1.16

HN3meHenne arperaTHbIX COCTOSIHUH BCIICCTBA: IIJIABJICHUC U

KpUCTaJUIN3all sl

2.1.17

[IpeoOpaszoBanue 3Hepruu B Pa3oBbIX Mepexogax

2.2

TEPMOJUHAMUKA

2.2.1

TennoBoe paBHOBECHE U TEMIIEPATYpa

222

BuyTpenuss sHeprus




Tennonepenaya kak croco0 U3MEHEHUsI BHYTPEHHEN S3HEPIUU

223 0e3 comeprieHuss paboThl. KOHBEKIHS, TEITIONPOBOIHOCTD,
U3IIyYCHUE
KonunuectBo TennoTsl.
VYnaenbHas TEMI0EMKOCTh BEIIECTBA C:
2.2.4
Q = cmAT
VYnaenvHas Tensora nmapoodpazoBanus L: Q = Lm.
2.2.5 VYaenbHas TensoTa riuaBieHus A: Q = Am.
VYaenbHas TENI0Ta CropaHus TOIMBa q: Q = gm
DnemMeHTapHas padoTa B TEPMOJMHAMUKE:
A = pAV
2.2.6
Brruucnenne pabotel 1o Tpaduky mporecca Ha pV-
JIuarpaMmme
IlepBblii 3aKOH TEPMOJAUHAMUKU
Q2 =AUz + A1 = (U2 —Up) + Az
2.2.7
Anmnabara:
Q12 =0= 4y, = (U; —Uz) =AU,
2.2.8 BTopoii 3akon TepmoauHamMuku. HeoOpaTuMeble mpoiiecchl
[TpuHune! aeictBus temnoBbix MmammH. KIT:
n — AEELU-DCI'[ — "‘-OH:H"F _|"‘-Ox‘5n| — 1_ |Q]‘£CJ'[|
229 Qua.r-p Qua.r-p QHE.I.”'F
MakcumansHoe 3Hauenue KII. [{ukin KapHo:
I, —-T. T
22.10 Max M = M gammo e e S 1 3
Tarp T g
2.2.11 VYpaBHEHUE TEIIOBOro OalaHca:




Q1+Q2 +Q3+: 0

SJIEKTPOJJUHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

DnexTpu3alus Ten U €€ MPOsIBIECHUS. DIIEKTPUUECKUN 3apsi.

3.1.1 JBa Buma 3apsima. DJIEMEHTApHBIM SJIEKTPUYECCKUU 3apsill.
3aKOH COXpaHEHMs JIEKTPUUYECKOTO 3apsaa
B3aumopeiictBue 3apsanoB. Toueunsbie 3apsanpl. 3aKOH
Kynona:

B OJIHOPOJHOM BELIECTBE C IUDJICKTPUUECKON
MPOHUIIAEMOCTBIO
3.1.2 €
|- [, 1 ) -149-
poplallel 1 lalle
g dmee, I~

113 Onektpuueckoe mnojse. Ero paeiicTBue Ha 3JIEKTpUYECKUE
3apsAIbl
Hanpsxk€HHOCTD 37€KTPUUYECKOro MOJIS:

) F
qnp06an71
[Tosie Toueunoro 3apsaa:
q

3.1.4 Er=k=
OJIHOPOJIHOE IT0JIE:

E = const.

KapTuHbl TMHUN HaNpsHKEHHOCTH ATUX MOJIEH

3.1.5

HOTCHHI/IEUIBHOCTB QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HocTh MOTEHIMATIOB U HAIIPSKEHUE:
Az = q(d1 — P2) = —qAp = qU.




HOTCHHI/IaJII)HaFI OHCPrusa 3apdaa B OBJIICKTPOCTATHYCCKOM

I10JIC:
W =q¢

HOTCHLII/IaJI SJICKTPOCTATUYCCKOTO ITOJIA:

¢_K
T q

CBs3b HaHpH)KéHHOCTI/I IIOJIA U pa3HOCTU IMOTCHIUAJIOB JJIA

OJTHOPOAHOT0 3eKTpocTaTrdeckoro mois: U = Ed

[IpuHUIMT Cyneprno3uLUK EKTPUUECKUX MMOTEH:

- - -

E :E1 +E2+,¢ :(l)l +¢2+

3.1.6
[IpoBOHUKY B 2JIEKTPOCTATHYECKOM IOJIE.
VYcoBue paBHOBeCHS 3aps/10B: BHYTPHU IPOBOJHUKA
3.1.7
ELt=0
, BHYTPU U Ha MIOBEPXHOCTH MIPOBOJHHUKA (p = const
118 Jusnextpuku B 3JEKTPOCTATUYECKOM noie.
JusnexTpuueckas IpOHUIIAEMOCTh BEIIECTBA €
KoHnnencaTop. D1eKTpoEMKOCTbh KOHIEHCaTOpa:
q
C=—
U
3.19

BHCKTPOéMKOCTB IIJIOCKOI'O KOHACHCATOpA:

_€&S c
a o0

3.1.10

HapaHHCHBHOC COCAUHECHNEC KOHACHCATOPOB:
q=q + q2+ .,U1 = Uz =. --;Cnapaml - C1 + C2+




ITocnegoBaTenpbHOE COSAUHCHUE KOHACHCATOPOB:

1 1.1,
Cnocn Cl CZ

U= Ul +U2"'lq1 =q =...,

3Hepr1/151 3aPSLKCHHOT'0 KOHZICHCATOpAa:

U CU? 2
3.1.11 WQ:%:T:;I—C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuna toka:
r A

3.2.1 At a0

[TocrosHHBIN TOK: | = const

Jns mocrossHHOrO TOKA q = It
320 VYcnoBus CymecTBOBaHU S 3JEKTPUUECKOT O TOKA.

Hanpsoxenne U u DJ1C E

3akoH Oma 115 yyacTKa LeMu:
3.23 I= v

R

DneKTpudecKoe COIPOTHUBJICHUE. 3aBUCHUMOCTb

COMPOTUBJIEHUS OJTHOPOJIHOI'O MPOBOJHUKA OT €r0 JUIMHBI U
304 CeUeHUsl. Y IeIbHOE CONPOTUBIICHUE BELIECTBA.

R = pé
Hcrounuku toka. 9J1C UCTOYHMKA TOKA:!
R —

3.2.5 1

BuyTpeHHee conpoTuBiIeHNE UCTOYHUKA TOKA

3.2.6




3axon OMa /17151 TOJIHOM (3aMKHYTOM ) 351eKTprudeckoi nenu: E

=R + Ir, oTkyna

E.r

HapaJIJICJH)HOC COCIMHCHHUEC ITPOBOJHUKOB!

I=I1+12+..,Ul=02=_,

L1, 1
Rnapaﬂﬂ Ry R

3.2.7
ITocnenoBaTenbHOE COCIMHEHNE IPOBOAHUKOB:
U=Ul1+02+.,11=12=.,

Ryoecn = R1+ Ry+...

Pabota snextpudeckoro Toka: A = [Ut.
3akoH [Ixoyns — Jlenua:
Q = IRt

3.2.8
Ha pesucrope

UZ
R:Q=A=12Rt=IUt=Ft

MOUIHOCTh 3JIEKTPUYECKOTO TOKA:
AA
P=— =1IU
At Ar—a)
329 TenmoBas MOIIHOCTD, BBIACISIEMast Ha pe3ucrope:

p-rr=Y —1v
R

MomHOCTh HCTOYHUKA TOKA:




CBO6OI[HBI€ HOCHUTCIIN QJICKTPUICCKHUX 3aps10B B

IPpOBOAHUKAX. MexaHu3Mmbl  IPOBOJAUMOCTH  TBEPIBIX

3.2.10
METAJJIOB, PACTBOPOB M PACIJIABOB JJIEKTPOJIUTOB, Ta30B.
[TonynpoBoauuku. [1oynpoBOAHUKOBBIN U0
33 MAT'HUTHOE ITIOJIE
Mexanuueckoe B3aUMOJECUCTBUE MarHuToB. MarduTHOe
noine. Bekrop — marHuTHOM — MHAyKuuu.  I[lpuHImn
CYyNepIo3UIINU MAarHUTHBIX TOJIEH:
B =B, + By+...
3.3.1
JIMHUM WHAYKUMKM MarHUTHOro mnons. KapTuHa nuHMiA
UHIYKIUH MarduTHOTO OJIs MOJIOCOBOTO Hu
ITOJIKOBOOOPA3HOTO MTOCTOSIHHBIX MAarHUTOB
OneiT Opcrena. MarHUTHOE TMOJI€ MPOBOJHUKA C TOKOM.
130 KaptuHa nauHMI MHAYKUUM MAarHUTHOTO TOJS JUIMHHOTO
NpsSMOTO  TMPOBOJHMKA M 3aMKHYTOTO  KOJIBLIEBOT'O
MPOBOJHUKA, KATYIIKH C TOKOM
Cuiia Amniepa, €€ HalIpaBJIEHUE U BEIUYNHA:
F, = IBlsina
3.3.3 | , /i€ 0. — Yroj Mey HalpaBJIE€HHEM ITPOBOJIHUKA U BEKTOPOM
B
Cuna Jlopenna, e€ HanpaBJieHHE U BETMYNHA:
Frop =l q | vBsina
IJI€ 0. — YTOJI MEXKIY BEKTOpaMu
334

v




. I[BI/I)KGHI/IC 3ap$I)KeHHOI>'I JaCTULbI B OJHOPOJAHOM MAarHMTHOM
I10JIC

3.4

OJIEKTPOMATHUTHAA NHAYKIA

IToTok BeKTOpa MArHUTHOW MHIYKLHU:
® =B, S = BScosa

34.1
34.2 SBnenue >nexkTpoMarHuTHOM MHAYKIHU. DJ]C nHAYKIHU
3aKOoH 3JeKTpOMarHUTHOU nHAyKuuu dapazest:
AD
343 E =— = —(IJ:
At A=A
B
\wjlf
!
/ —
3/1IC uHAYKIIUY B IPSAMOM MPOBOJHUKE ATUHOH 1,
JIBUKYILIEMCSI CO CKOPOCTBIO
v

B OJIHOPOJHOM MAarHUTHOM noJse B:
| E; |= Blvcosa

, TJIe 0. — yTOJI MeXy BeKTOpoM B 1 HOpmaibio

n

K IJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI

>
-

luv

; €CITH




B
, 1
v
TO
| E; |I= Blv
3.4.5 [TpaBuno Jlenia
NHyKTUBHOCTB:
L= )
o
34.6 ,I/IJ'II/I(D:LI.
Camounayknus. D1C caMOMHAYKITUH:
AT
E,=—L—| =-LI
: A,
DHeprusi MarHuTHOTO TOJISI KaTYIIKH C TOKOM:
34.7 W, = LI®
4. L=
35 DJIEKTPOMAT'HUTHBIE KOJIEBAHHM S 11 BOJIHbI
3.5.1

Konebarenbupiii koHTYp. CBOOOIHBIE SIEKTPOMArHUTHEIC

KOJIeOaHUs B HACATbHOM KOJeOaTeTbHOM KOHTYPE:
9(7) =@ mysin( ot + 0,

.
|

.-I

\I i % ' i % i i1
(1) =g, =oq, cos(wt+q,) =1 __ cos| ot +q)




®opmyna Tomcona:

T =2nVLC
, OTKyJ1a
21 1
w=—=—=
T 4JLC

CBs3b AMILIMTYJbI 3apsia KOHACHCATOpa C aMHHHTYHOﬁ CHIJIbI
TOKa IIpH CBO6OI[HBIX OJICKTPOMAarHM THBIX KOJIeOaHHUAX B

nacajibHOM K0JIe0aTeIbHOM KOHTYpC:

max

qﬂ'll?& =

E)

3akoH COXpPAaHCHUSA SHEPTUHU B HACAIIBHOM KoJIe0aTeIbHOM

KOHTYDE:
3.5.2
353 BrinyxieHHbI€ 27IeKTpOMarHuTHbIC KosieOanus. Pesonanc
[Tepemennsrii Tox. [IponsBoacTBo, nepenada u norpedieHue
AIEKTPUYECKON SHEPIUH
>4 cu* Lr* cu’_ LI’
+ = == = =X — Const.
2 2 2 2
CBoiicTBa 3JIEKTPOMarHUTHHIX BOJH. B3anMHas opueHTamus
BEKTOPOB B 3JIEKTPOMarHUTHOU BOJIHE B BaKyyMe:
3.5.5 R
ElBlc
356 [MIxamna JIIEKTPOMArHUTHBIX BOJIH. IIpumeHnenne
AIEKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY
3.6 OIITUKA
361 [IpsimonuHEHOE paclpoOCTpaHEHUE CBETa B OJHOPOJHOMU

cpene. Toueunslii uctouHuk. JIyd ceera

3.6.2

3aKOHBI OTPAKEHUS CBETA.

a=p




alP

S S

3.63

[TocTpoenue n300pakeHuil B MIOCKOM 3epKaie

3.6.4

3aKOHBI IPEIOMIIEHHS CBETA.

IIpenomiieHue cBera:

nysina = nysinf.

AOCOIOTHBIN MTOKA3aTeNb MPETOMIICHHUS:

Cc
Nagc = 1_]

OTHOCUTENBHBIN MMOKA3aTEh MPEIIOMIICHUS:
Ny, 1

Nomu =
1 U2

CoOTHOIIIGCHHE YacTOT M COOTHOIICHHE AJIMH BOJIH IIPpHU
nepexoac MOHOXpOMATHUYECKOIo CBE€Ta 4YEpe3 TI'pPaHULy

paszena JByX ONTHYECKUX CPE:

3.6.5

ny,<n, n,

Uy

IlonHOE BHYTpEHHEE OTpakKeHUE.

[IpenenbHbIN yTroJl MOJHOTO BHYTPEHHETO OTPAKECHUS:

. 1 np
Sinay, =——=—
Notu nq




3.6.6

C06I/Ipa}01une H pacCCUBAOMMC JIMH3BI. Tonkass mnuH3a.

D OKYCHOE PACCTOSIHUE U ONTUYECKAs CUJIA TOHKOW JIMH3bI:

D_1
" F

3.6.7

dopMmyIia TOHKOW JIMH3bI:

+

ISHIE
=
| =

VBenuuenwue, 1aBacMoe JTHH30M
h |f1
d

F\ h

f

k3

B ciyuae paccenBaronieit JuH3bI:

3.6.8

1
D0 = F =—0,
D

o h |fl 1
H d

XOI[ Jy4a, Npomeaucro JUH3y IO MPOU3BOJBHBIM YIJIOM K
e€ rinaBHOM onrtuueckodl ocu. Iloctpoenue m300pakeHuit
TOYKH M OTpe3Ka MPAMOH B COOMPAIOIIMX U PAaCCEUBAIOILUX

JIMH3aX U UX CUCTEMax

3.6.9

doToanmapar Kak OoNTHYECKUH mpuodop. [ a3 kak onTuyeckas

cCucTeMma




Wnrepdepenuns ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJIOACHUS MaKCHMyMOB u MUHHMYMOB B
UHTEp(PEepeHUHOHHOM KapTMHE OT JBYX CHH(]Aa3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

3.6. )
.
MaKCIIMYMBI — A=2m—, m=0,£1,+2+3
vl
MITHIIMYMEI — 5.:(2:'}.1+1_]:, m=0+1+2+3 _
Huopakuus ceera. JudpaknuonHas pemeérka. YciaoBue
HAONMIOACHUST TJaBHBIX MAaKCHUMyMOB TIIpM HOPMAJIBHOM
MaJleHUU MOHOXPOMAaTHYECKOr0 CBeTa C JJIMHON BOJHBI A Ha
emeéTKy ¢ nepuojaoM d:
3.6.11 P Y P
dsing,, = mim=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus csera
4 KBAHTOBAA ®UN3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU JYAJI3M
4.1.1 I'unote3a M. [1nanka o kBantax. ®@opmyina [Inanka: E = hv
®otoHbl. DHeprus GoToHa:
E=hv= he _
=hv =—-=pc
4.1.2
HNmnynec porona:
_E _hw h
P=c= ™1
4.13 ®otoapdpext. OnbiTel A.I'. CToneroBa. 3akonsl poToaddexra
YpaBHenue Ditnmreitna st porodddexra:
4.14

Ec]mTOHa = ABbIxoza + EKI/IHmClX‘




rac,

2
mv-max
E'oumax = ) = eUsan

4.1.5

JlaBneHue cpera.
JlaBieHue cBeTa Ha IOJHOCTHIO OTPAXkKAIOLLY0 OBEPXHOCTh U

Ha IMOJHOCTBIO ITOTJIOIIAIOIIYIO ITOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOACIb aTOMa

422

[Tocrymarer bopa. WM3nydyenue u morniomieHue GOTOHOB TPH

IIEPEXO0/I€ aTOMA C OAHOI0 YPOBHS DHEPIUU Ha APYTOM:

hv,, = he =|E, -E

mR . ™ |

Y

423

Jluneiyarpie CIEKTPHI.

CHeKTp ypOBHGfI 9HCPIrur aToMa BOAOpOaa:

—13,63B
Erle—‘ua-' ”=1:2:3: ===

n-

43

OU3NKA ATOMHOI'O A/IPA

4.3.1

Hyknonnas moxens simpa I'eiizenOepra — MBanenko. 3apsin

snpa. MaccoBoe uncio sapa. M3oTonsl

432

PaanoakTUBHOCTE.

Anbda-pacman:
SX—>55Y+ jHe

bera-pacnan.




DIIeKTpOHHBIN B-pacmai;

A A 0., =
zXPZaY + je+v,
[TosutponHbIii B-pacnai;

X A7+ Je+v,

FaMMa-I/I?)J'Iy‘IeHI/Ie

3aKOH paJOaKTUBHOIO paciajaa:

=t

433
ITycTs m — Macca paguOaKTUBHOIO BellecTBa. Torna

—t
m(t) =my*2T

434 Snepubie peakuuu. Jlenenue u CUHTE3 1ep




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHNE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






