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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE CpeHero oOuero oopazoBaHus pa3padoTaHa Ha
OCHOBE IMOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM
nporpammsbl, npenactaBieHHbIx B DI'OC COO, a takxke ¢ yu€toM denepanbHOi paboueit
nporpaMMbl Bociutanus 1 KoHnenmuu npenogaBanus yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHBIX oOpraHuzanusax Poccuiickoit denepanuu, peann3yrOIIUX OCHOBHEIC
o0pa3oBaTeIbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢u3uKe ompeaenseT o00s3aTeTbHOE MPEIMETHOE COJNepIKaHMUe,
yCTaHABIMBACT PEKOMEHIYEMYIO IIOCJICOBATEIbHOCTh W3YYEHUS TEM H Pa3felioB
y4eOHOTO MpeaMeTa ¢ YIETOM MEXIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH
y4eOHOT0 TpoIiecca, BO3pacTHRIX ocoOeHHOCTel o0yuatonuxcs. [Iporpamma mo dusmke
naéT mpeACTaBIeHUE O IIEISIX, COJEP)KaHNH, O0IIeH cTpaTernu 00y4eHMs, BOCTIUTAHUS U
pa3BUTHSl 00YYAIOMIMXCS CpeACTBaMH yueOHOro mpeamera «DPusnka» Ha yriryOJIEHHOM
YPOBHE.

N3ydenne kypca ¢u3uku yriyOJIEHHOTO YPOBHS ITO3BOJISIET PEaU30BaTh 3aauyd
npodeccuoHaIbHOM OpUEHTAIIMU, HAMPABJICHO HAa CO3/JaHHE YCIOBUUM IS MPOSBICHUS
CBOMX HWHTEJUIEKTYallbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxAbIM O0O0yYaroummces,
KOTOphIE ~ HEOOXOAMMBI  JUIsl  TMPOJOJDKEHHMS  0Opa3oBaHMs B OpPraHM3aIUsaX
npodeccuoHaIbHOTO  O0pa30BaHUA IO  PA3IUYHBIM  (U3HKO-TEXHUYECKUM |
WH)XCHEPHBIM CIEIUATBHOCTSM.

B mporpamme mo ¢usuke ONpeaensioTcs IUIAHUPYEeMble pPe3yJIbTaThl OCBOCHHS
Kypca (u3MKH Ha yYpOBHE CpPEIHETO O0O0Iero oOpa3oBaHHS: JUYHOCTHEHIE,
MeTanpeIMEeTHbIE, MpeMeTHbIE (Ha yriryOosi€HHOM ypoBHeE). HayuHo-MeTo010TMYeCKOM
OCHOBOM Il pa3pabOTKu TpeOOBaHMI K IMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3yabTaTaM 00ydYarolMuXcsi, OCBOMBIIUX MporpamMmy Mo (pu3MKe Ha YpOBHE CPETHEro
obmiero oOpa3oBaHMsI Ha YIiIyOJEHHOM YpOBHE, SIBISETCS CUCTEMHO-IESTEIbHOCTHBIN
MOJIXO/.

[Iporpamma no usmke BKIIOYAECT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3MKHM Ha YriayOJIEHHOM ypOBHE, B
TOM YHCJIE IPEIMETHBIE PE3yJIbTAThI 10 TOJaM O0yUYCeHHS;

cojiepkaHue yuyeoHoro npeamera «O@u3nka» mo rogaM 00y4yeHus.

[Iporpamma o usuke UMeeT MPUMEPHBII XapaKkTep U MOXKET OBITh HCIIOIb30BaHA
YUUTENIMH (PU3UKHU IJI1 COCTABICHUSI CBOUX PabOUYMX MPOTPAMM.

[Iporpamma 1o (u3MKEe HE CKOBBIBACT TBOPYECKYIO HHUIIMATUBY Yy4YUTENEH U
MPEIOCTABISET BOZMOKHOCTH ISl peaM3allii Pa3IUYHBIX METOJUYECKHX MOAXOA0B K
npenojaBaHuio  (QU3NKM Ha YrIyOJNEHHOM YpPOBHE TIPH YCJIOBHH COXPAaHEHHUSA
00s13aTeILHON YacTH COJepKaHus Kypca.



®du3rka Kak Hayka o HamOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BBICTYNAsl B Ka4eCTBE
y4eOHOro mpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. IlIkoapHbIE Kypc (Qu3uku — cuUCcTeMOOOpasyromuii aJis
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIekKaT B
OCHOBE TIPOLIECCOB U SIBJICHUHM, H3y4yaeMbIX XUMUEH, Ouojorued, QuznyecKou
reorpagueii u actpoHomuei. Mcnonb3oBaHWE M aKTUBHOE NMPUMEHEHHE (PU3NYECKHUX
3HAHUM ONMPEEeINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUU B cepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJYYEHHsS HOBBIX MATEpHAIOB C
3aJlaHHbIMU CBoOMicTBaMu. M3yuenue (u3MKH BHOCUT OCHOBHOM BKJaJ B (POpMHPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI MHpa oOydaromierocs, B (OpPMHUpPOBAHHE YMEHHUU
NPUMEHSTh HAyYHBIM METOJ] O3HAHUS MIPH BBIMOJIHEHUU UMHU y4EOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca (u3MKK Ha YpOBHE CpEIHEro o0uiero o0pa3oBaHus MOJOKEH P
Ujieil, KOTOpble MOXKHO pacCMaTpUBATh KaK MPUHIUIIBI €T0 TOCTPOCHHUS.

Hoea wuenocmunocmu. B COOTBETCTBMM C HEH KypC SBISETCA JIOTMYECKHU
3aBEpIIEHHBIM, OH COJIEP)KUT Marepuajd M3 BCeX pa3iesioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepHuas Kypca GU3NKU 00beTUHEH
BOKpYr ¢usnueckux Teopuil. Beagymum B Kypce sBisieTcss  GopMHpOBaHUE
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuszanus MpeAnosiaraeT MUCIOJIb30BAHUE
T'YMaHUTapHOTO MOTEHIHANa (PU3NUECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHUSL (DU3UKH C
pa3BUTHEM OOIIECTBAa, a TakKKe C MHPOBO33PECHUECKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢uszuku yriryOiaEHHOTO ypPOBHS
[PEANoJaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHUX W TEXHOJIOTHYECKUX
MPUJIOKEHUN U3YyYEHHBIX TEOPUM M 3aKOHOB. [Ipu 3TOM paccmarpuBarOTCS Ha ypOBHE
OOIIMX MPECTABICHUH 1 COBPEMEHHbIE TEXHUUECKHUE YCTPOMCTBA, U TEXHOJOTHUH.

Hoesa 3xonozuzayuu peanuzyeTcs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJICPKAHUS,
MOCBSIIEHHBIX HKOJIOTMYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXKIEHHs MpoOJieM palloHaIbHOrO
MIPUPOJIOTIOIB30BAHUS M SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHuEe conep)KaHHs TMPOrpaMMbl MO (QHU3UKE JOKHO OBITh MOCTPOCHO Ha
NPUHLUIIAX CUCTEMHO-AESTENIbHOCTHOTO moaxoaa. Jns ¢usuku peanmusanus 3STHX
MPUHIMIIOB Oa3upyercsd Ha MCIOJb30BAHUM CAMOCTOATENBHOIO SKCIIEPUMEHTa Kak
MOCTOSIHHO JAeHCTBYIOMIEro gakropa yueodHoro mpoiiecca. st yrnmyOi€HHOTro ypoBHS —
3TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHHYECKOTO H3KCHEPUMEHTA, BKJIKOYAIOLIErO
(pOHTaIbHBIE YYEHHUYECKHE OIBITHI MPU M3YYEHUH HOBOI'O MaTepHaia, JadopaTopHbIe
paboThl W paboThl MpakTHKyMa. [Ipu 3TOM BO3MOXHBI JIBa crHoco0a peanu3aiuu
¢u3znyeckoro nmpakTukyma. B mepBom ciiydae MpakTUKyMm NMPOBOAMUTCA JUMO0 B KoHuE 10



u 11 kmaccoB, 1100 mociie MEPBOro U BTOPOrO MOJIYTrOAMM B Ka)KIOM M3 3THX KJIACCOB.
Bropoii cnoco0 — 310 uHTErpanus padboT mpakTUKymMa B CUCTEMY J1abOpaTOpHBIX padoT,
KOTOpBbIE MPOBOJATCS B Ipollecce u3ydeHus: pazzaena (temsl). [lpu 3Tom mox paboramu
MPaKTUKyMa MOHMMAETCS] CaMOCTOSITEIbHOE HCCIEIOBAaHUE, KOTOPOE MPOBOJUTCS IO
PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOIO BUAa O€3 MOIIAroBO HHCTPYKIIUH.

B nporpamme mo Qusuke cuctemMa y4eHHUYECKOTO HKCIEPUMEHTA, JTa0OpaTOPHBIX
paboT W MpaKTHKyMma IpeJCTaBiIcHa €IWHBIM TepeuyHeM. BBIOOp TeMaTWKW s 3THX
BUJIOB  yYYCHHYECKHX  MPAKTHUYECKUX  pabdOT  OCYIIECTBISETCS  YYaCTHHKAMU
o0pa3oBaTeIbHOrO IMpolecca UCXOJs M3 OCOOEHHOCTEW MOYPOYHOIO MJIAHUPOBAHUSA U
ocHallleHus kabunera Qu3uku. [Ipu sTomM obecrneunBaeTcst OBaieHUE OOYYAIOIIMMUCS
YMCHHUSMU MPOBOJIUTH MPSMBIE U KOCBEHHBIC M3MEPEHUS, UCCIICIOBAHNUS 3aBHCHMOCTCH
(GU3HUECKUX BETUYMH M IIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIIOKCHHBIX THITOTES.

Bonbiioe BHUMaHUE yJIEIsSeTCsl PEIICHUI0 PAaCUEéTHBIX U KaYeCTBEHHBIX 3a1ad. [Ipu
ATOM JUISl paCYETHBIX 3a7a9 MPHOPUTETOM SIBJISFOTCS 3a7a4M C SIBHO 3aJaHHOW W HESBHO
3aJIaHHON (DU3UYECKON MOJIENBbI0, TIO3BOJISIONIME NPHMCHSATh H3yYCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTr0 pas3jena Kypca, Tak U HHTeTPUPYS NPUMCHCHHE 3HAHUM
U3 pa3HbIX pasnesnoB. JlJis KauyecTBEHHBIX 3ajad MPUOPUTETOM SIBISIOTCS 3aJaHus Ha
0oOBsICHEHUE/TIpE/ICKa3aHue MPOTEKaHUd (PU3UYECKUX SBICHUHW UM TMPOIECCOB B
OKpyXarolen >Ku3HM, TpeOyromme BbhIOOpa (U3MYECKOW MOAENU IJisi CHUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHUI0 y4eOHOro mporecca Kypc (GU3UKH YIIIYOJIEHHOTO YpOBHS Ha YpOBHE
cpeaHero oO1iero oopa3oBaHusl JIOJDKEH U3ydaThCsl B YCIOBUSX MIPEAMETHOTO KaOWHETA.
B kabGunere (usmku M0KHO OBITH HEOOXOAWMOE JlabopaTopHOE O0OpYyIOBaHHUE IS
BBITIOJTHEHUS YKa3aHHBIX B TPOrpaMme 1o (HU3MKe YICHHUYECKUX OIBITOB, JJA0OPATOPHBIX
paboT u paboT MpaKTHKyMa, a TAKKE TEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHCTpanmoHHoe o0opynoBaHue (GoOpMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJBHON JIOCTAaTOYHOCTH M O00ECTeurBaeT IMOCTAHOBKY TIEPEUMCICHHBIX B
mporpaMme 10 (PU3MKe KITIOYEBBIX JIEMOHCTPAIMA MJii HWCCICAOBAHUS HW3Yy4aeMBbIX
SIBJICHUN U TPOIECCOB, IMIUPHUUECKUX M (YHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX
MIPUMEHECHUM.

JlaboparopHoe  00OpyAOBaHME MJI1  YUYCHUYECKHUX  MPAKTUUECKUX  padoT
dbopMupyeTcst B BUJIE TEMATHUYECKIX KOMIUIEKTOB M 00€CIIeUnBAETCS B PacuyéTe OJHOTO
KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4YecKne KOMIUICKTBHI JIaDOpaTOPHOTO
000pyAOBaHUS JOKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCIIOJTb30BaHUN aHAJIOTOBBIX
1 TUGPOBBHIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHIIC
uru(poBbIX TabOpaTOpHil.

OCHOBHBIMH 1LIEJIIMU U3YUY€HHUS GU3UKU B 0011IeM 00pa30BaAHUU SIBJISIFOTCS



dbopMupoBaHUE WHTEpPECa U CTPEMJICHUS OOYUYarONIUXCS K HAYYHOMY H3YUYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TPEACTaBICHUM O HAyYHOM MeETOJAEe MO3HaHUs U (HOPMUpPOBAHUE
HCCIIEIOBATEILCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTara W3Y4YeHUS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKY;

dbopmupoBaHue yMEHHM OOBSICHATH SIBJICHUS C MCIOJB30BaHUEM (DUBNUECKUX
3HaHUW W HAyYHBIX JJOKA3aTEILCTB;

dbopMupoBaHue TMPEACTaBICHUN O poiau (U3MKK JUIsT  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUM O BO3MOXHBIX cdepax Oyaymer npodeccuoHaIbHOM
NeATeNIbHOCTH, CBS3aHHBIX C (PU3UKOM, MOJATOTOBKA K JalibHEHUIIIEMYy OOYYEHUIO B 3TOM
HaIpaBJICHUH.

JlocTmkeHue HTUX Ieleld oOecreynBaeTCs pelieHueM CICIYIMUX 3a7ad B
poliecce U3y4YeHus Kypca (GU3NKU Ha YPOBHE CPEHETr0 00IIero oOpa3oBaHus:

npuoOpeTeHne CHUCTeMbl 3HAaHMK 00 OoOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJEKYSPHYIO (DU3UKY, SJIEKTPOJUHAMUKY,
KBAHTOBYIO (PM3UKY U DJIIEMEHTHI aCTPO(U3UKH;

dbopMuUpoBaHUE YMEHUN MPUMEHSATH TEOPETHUYECKUE 3HAHMS ISl OOBSICHEHUS
¢uznueckux SBICHUM B TpUPOJAE U A NPUHATUS TPAKTHYECKUX PEIICHUNH B
MOBCEITHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHMS PA3IMYHBIX 3aJlad C SBHO 3aJaHHON (u3myeckoi
MOJIETIBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3aHNe (PU3NYECKOU MOJIEIH,
aJIeKBaTHOM yCIIOBHSIM 3a/1auM, B TOM YHCJIE 3a7a4 MH)XEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOMIYIO CPEAY;

OBJIQJICHUE METOJAMHU CaMOCTOSITENIbHOTO  IUIAHUPOBAHHUS W IMPOBEJICHUS
du3nUecKnX KCIEPUMEHTOB, aHAM3a W MHTEpIpETaluu WHPOPMAIUH, OMPECICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUW JJI Pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JEATENBHOCTH;

pa3BuTHE MHTEpeca K cdepaMm TpodhecCHOHATBHON ACATENHHOCTH, CBSI3aHHOW C
(U3HUKOIA.

B cootBerctBum ¢ tpedoBanusimu GI'OC COO yrnyOnéHHbIN ypOBEHb U3YyUECHUS
ydyeoHoro npeamera «duszuka» Ha YpOBHE CpEHETO 00Iero oopa3oBaHUs BBHIOHpAETCS
oOy4JaromuMucs, TUIAHUPYIOUMMU MPOAOJDKEHHE O0pa30BaHUs MO CHEHUATbHOCTSIM
(bU3UKO-TEXHUYECKOTO MPOPHIIs.



Ha wusyuenue ¢usuku (yriyOn€HHBIA ypOBEHb) HAa YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoauTcs 340 vacos: B 10 kmacce — 170 yacoB (5 yacoB B Heneno), B 11
kimacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemelii B mporpamMme 1o Gu3nKe nepeveHb 1a00paTOPHBIX U MPAKTHUECKUX
paboT sABISETCS PEKOMEHOBAHHBIM, YYUTEINb JIeJaeT BBIOOP MpOBeaeHUS J1a00paTOpHbIX
paboT U OMBITOB C YYETOM MHJIUBHUIYaTbHBIX OCOOEHHOCTEN 00yUaromuxcs.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENo, HieadbHas KUIAKOCTb, WJICAIbHBIA Ta3, TOYCUHBIN
3apsin). ['unore3a. @U3MYECKUM 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3znueckas
TEOpHUs.

Ponb u mecTto Quszuku B GOpMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa W HaNpsKEHUS B II€NU IOCTOSHHOTO TOKa IpH
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHXKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MartepuaibHOW TOYKH, €r0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpPOCTb (CpelHsIi CKOPOCTh, MTIHOBEHHAsl CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIbHOU TOYKU OT BPEMEHU U UX
rpauKH.

CBobomHOE mMajaeHue. YCKOpeHHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHetHoe  nBHKEHHE. [[BM>KEHHE  MaTepuaJbHOM  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKCHHE CHApsJOB, LEMHbIE, MIECTEpEHUYAThIE W PEMEHHBIE MEepelayu,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nABMWXKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuyenue nBwkeHHs Tena, OpOIIEHHOTO TOpU30HTaNbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEpHOJa OOpalIeHUs] KOHMYECKOr0 MasTHHKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akoH HproTOHA 111 MatepuaibHON TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
VHEPTHOMN MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT Treorpad@uyeckod MmHUPOTHL. J[BHXKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuia CONpOTUBICHUS TpPU ABUKEHUU Telia B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€N B MHEPIMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  paBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CUl C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIECH CHII MPU ABUKEHUHU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHHM JBUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuMocTH Fpp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PAaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpPaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue yclOBHI paBHOBECHUS TBEPAOrO TeNa, HUMEIOIIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynec MaTepuanbHOM TOUKH, CHCTEMBI MaTEPUAIBHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIE CUJbl. [loTEHIManbHAs SHEpPrus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
Teja B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHUSI MEXAaHUYECKON YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM [ HUACATBbHOM XKUJIKOCTH KAaK CIEJICTBUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETHYECKOW SHEPTUH TEJA 110 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUKEHUM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbiTHOE oOocHOBaHue. Jluddys3us. bpoyHoBckoe nBmxkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX Tel U OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE ATUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temnepatryp Llenbcus.

Mogenb uieaqbHOro ra3a B MOJEKYJISPHO-KUHETUYECKON TEOPHUU: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOco0THAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B
UjealbHOM Ta3e C TOCTOSHHBIM KOJWYECTBOM BemecTBa. [ 'paduueckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU HIEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHHUS YaCTHIL] BEIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CpEJIHHE 3HAYCHUSI BEJIUYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHHe MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratnyeckre u HECTaTUUECKUE MTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHWUs]  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CUCTEeMBbl  0e3  coBepiieHust paborel.  KoHBekius,
TEIMJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo Ttemnotel. Temno€MkocTh Tena. YIenpHas W MOJSpHas
TEMJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. YjaenbHas TeIuiOoTa CrOpaHHs
ToriuBa. Pacy€r KonmuyecTBa TEMNIOTH TMpH Terionepenave. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3aKkOH TepMOAWMHAMUKHA. BHyTpeHHss »sHeprus. KoimdecTBo
TEIUIOTBI M paboTa Kak  Mepbl  HM3MEHEHUsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eMHCTBEHHAs aguabara. AOCOIMIOTHAS TEMIIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komreHcanuu (Knaysuyc). HeobpatumMocTs pupOaHBIX TPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenne KIIJI. [{ukn Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJIUIIMOHEp, AW3ENbHbIA W KapOIOpaTOpPHBIA [ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe oraumso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcauus. VMcnapeHue u KumneHue. YeiabHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTrUU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KUJIKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



KanunnsapHsie siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucUMOCTH jaedopMaliid PE3UMHOBOro oOpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NHMAJIEKTPUKA U  MOJYIPOBOJHUKH.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspbkéaHocts  anekTpudeckoro  mouisi.  [IpoOHbid  3apsia. Jlunum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh INEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP mMOTEHLMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. [lone paBHOMEpPHO 3apsyKeHHOM
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTDH ILIOCKOIO
KOHJIEHCATOpa.

[TapamensHOE coenHEHNE KOHIEeHCATOpOoB. [locnenoBaTenpbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAss 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCcTBOBAaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsikenne U u 9J1C é.

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHHUKOB.
Pacuét pazBeTBIEHHBIX AnekTpuueckux mnemnen. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHME HMCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DSJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CYETYUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTHM CHJIBI TOKA OT HANPSDKEHUS MU JIAMITBI
HaKaJMBaHUs.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHIMAIOB MEXKIY MOJIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTH COMPOTUBICHHUS METANIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IHCCOLIMALMSL.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. [1nazma.

TexHuyeckue yCTpOMCTBA U IIPAKTUUYECKOE NPUMEHEHUE: TIa30pas3psiaHble
JaMIIbl, 3JIEKTPOHHO-TydeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIICHHS] METAIIJIOB OT TEMIIEPATYyPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Crioco0b! n3MepeHust PU3NYECKUX BEIUYMUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MMOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETHUUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecknX BENWYMH, TPOBEpPKAa TPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yriyonéHHoro ypoBHs B 10 kjacce
OCYILIECTBIIIETCS C YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HanuA: SABIICHWE, HAay4HbIM (DaKkT, rumnoresa, (uU3MUecKas BEIUUYMHA, 3aKOH,



TeOopusl, HAONIOAEHHE, SKCIEPUMEHT, MOJIECIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: peunieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIM3alusl OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBAa, MOJSpHAs Macca, IMOJNyYeHHe HaHOMATepUaaoB, TEIUIOBbIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0APOMETpP, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIaMIIbl, T0JIyIIPOBOIHUKOBbIE PUOOPHI, T'AJIbBAHUKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe no-e.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C  TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAyKuuu. [IpuHnun cynepno3unuu
MarHWTHBIX NOJIEN. JINHUK MarHUTHOW UHIYKIIHH.

MarnutHoe 1oJjie TPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruauTHoe nosne B Beuiectse. DeppoMarHeTUKH, apa- U THAMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nauHMA  WMHAYKOMM ~ MarHATHOTO — TOJS  [OJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIICBOT'O MPOBOHUKA, KATYIIKUA C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna AMmnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NeHCTBUS AIEKTPOU3MEPUTEITHLHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

NccnenoBanre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SlBneHne AIIEKTpOMAarHUTHOM HWHAYKOUHA. [lOTOK BEkTOpa MarHUTHOMU
uHaykiuu. OJIC uHaykuuu. 3aKOH HJIEKTpOMAarHUTHOW wuHAyKiuu Dapajes.
Buxpeoe snekrpudeckoe nosie. Toku Pyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OAHOPOJIHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyilika HMHIYKTUBHOCTH B UEMNU MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLIECChl: MHAYKIMOHHAS
1eYb, COJICHOU/, 3allIUTa OT AJEKTPU3ALUU TEJ MPHU JBHKECHUU B MATHUTHOM TOJIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJlOMHUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoct I/IC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUU BUXPEBOTO MATHUTHOTO TOJISI.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTUYECKOTO OITMCAHMS.

Amvmintyna u ¢asza kosnebanuil. CBs3b aMIUITUTYAbl KOJEOAHUNW HCXOIHOM
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

[lepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIeOaHHW TMPYKUHHOTO
MasiTHUKA.

[TonsiTre o 3aryxarmux KojaebaHusx. BeiaykxneHHsle konebanus. Pesonanc.
PezonancHas kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJIEOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuchk K0Jae0aTeIbHOr0 JBHUKECHHUS.

Ha6mronenne He3aBUCUMOCTH TIeproa MajbIX KojaeOaHui Tpy3a HA HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHUil TIpy3a HAa MAacCUBHOW TMPYXKUHE C IENbIO
dbopMUpOBaHUS MPEACTaBICHUN 00 HeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuona CBOOOIHBIX KOJEOAHWH HUTAHOIO M MPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY bl 3aTYXAIOIINX KOJIEOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KonebGarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUTUTYIBI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIe0ATEIbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JIEWCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HANpPSOKCHHS TPH pa3IudHon (opme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepenadya u moTpediieHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUYECKUM
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyXarOUUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuoa, CKOpPOCTh pacHpOCTpaHEHHs] W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSA M3JTYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.

UccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE,
MpeIoMIIeHHE, NoJisipu3anus, Tudpaxkuus, narepdepeHius.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBETa. AOCONIOTHBIN MOKA3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0E€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nydeit B mpusMme. ucnepcust cBera. CloxHBIA cocTaB O€jIoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

CobOuparome u pacceuBamoiue JUH3bL. ToHkas JuH3a. DOKyCcHOE
paccTossHHE M ONTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(hepudecKoil JUH3bI OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
coOMparoUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHHMMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: OYKH, JyTa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npesioMieHns CBETA.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue natepdepeHiiuu cpera.

HaGnronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSHMS OT BemlecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 ITIOCKOTO 3epKaJia U JUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue unaTepdepeHinu 1a3epHOTO U3TyUYCHHS HA JIBYX IIEISIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OcHOBBI ClIeMAJIBHON TEOPHUU OTHOCUTEIBHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE
BPEMEHHU U COKPALICHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
TTOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit 3KCIEpUMEHT, J1a00paTOPHBIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3nydeHue (M3iydeHue abCOMIOTHO YEPHOTO Teja).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akonbl porodddekra. YpaBHeHHE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKaNW3alMK JABMXKYyIIeHcss vacTuipl.  KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaJIIax.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CHEKTPOMETP,
dboToameMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIUO.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxa amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norjioiieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI SHEPTUU HA APYTOil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxpens sinpa I'elizenOepra—MBanenko. 3apsia sigpa. MaccoBoe
yucio aapa. M3otomsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DJEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnajaa. PaiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKHUBBIE
opranusMbl. EcrecTBeHHbil poH uznyuenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobieMsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHHTE3a. OJKOJOIMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTECTUKH.

MeTobl perucTpanuu U UCCIEN0BAHUS JIIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JIENTOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

@®uzuka 3a npenenamu CranaapTHOW moaenu. TéMHas Marepus U TEMHas
JHEPIHUsl.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, npaKkmuKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Dtansl pa3BUTHS acTpOHOMUU. [IpUKiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

MeTonbpl aCTPOHOMHUYECKUX HccaeqoBaHUN. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sSipKUe 3BE3MBI, IUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIEC MPEACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B AApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmronennst B Teneckon JIyHBI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
1 U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TIOTPEITHOCTH U3MEPEHUN (DU3UYECKHUX BEITHMYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3NYecKUX BEIUWYMH, MPOBEpPKa MPEJIOKEHHBIX Trumore3 (BoIOOp H3 padoT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie PabOTHI, TPAKTHKYM) ).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «KonedaHus
U BOJHBI», «OCHOBBI CHEHHAIBHOW TEOPUM OTHOCHUTENIBbHOCTHY, «KBaHTOBas
duznkay», « 3IeMEHThl ACTPOHOMUHU U aCTPOPUBUKIY.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UpPYIOIIEe, OOBACHUTENBHOH M  NPOTHOCTHYECKON  (PyHKIUI
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (u3MYECKON KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHAmMUA, C6A3AHHbBIE C USYUECHUEM MEMOO08 HAYUHO20
no3HanuA: SBIICHUE, HAYyYHBINH (haKT, runoresa, (usnyeckass BeTUYMHA, 3aKOH,
TEOopus, HaAONIOJCHHE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTEIbHBIE PUOOPHI, IM(PpoBas 1ab0paTOPHS.

Mamemamuka: pelieHUE CHCTEMBbl YpaBHEHHMI. TpHUroHOMETpuyecKue
(GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO. BEKTOPBI U MX MPOEKUUH HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

buonozusa: >nextpuyeckue SBICHUS B JKMBOM MpUpOJE, KoJieOaTelbHbIS
IBIWKECHHUS B JKMBOM IIPUPOJE, DHKOJOTMYECKHME PHUCKM IIPpU IHPOU3BOJICTBE
JIIEKTPO3HEPTUH,  JJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpelsbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEIULUHE, ONTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHHUsS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBIM
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOT0 TOKa, MHAYKIMOHHAs Ie4b,
JVMHUHN JJIEKTponepeaay, 3IEKTPOABUTATENb, pafap, PaIHuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CyTHUKOBBIE
IIPUEMHHKHY, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOlecTBa, y4yacTBOBaTh B CAaMOYIpaBICHMHM B 00pa30BaTebHOU
OpraHu3aluu;

e YMEHHE B3aUMOJCHCTBOBaTH C  COLMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHMBATH CUTYAIIMIO W MPUHUMATHh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHUPY, BKJIIOUYAs JCTETUKY HAYy4YHOrO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIM3UPOBATH  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpEeNeNATh 1NN ACSATEIBbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUC
PE3YNIBTATOB MEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJIMHUPOBATh ¥ BBINONHATHE pPabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIJIETh HAYYHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHSIMH U METOJaMU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMHM  y4€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJICp>KaHMsl, TPUMEHEHHIO Pa3IMYHbIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIlMy, MPEeoOpPa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3aj1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHNE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO 00JIacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMHU MONYy4YeHUs WH(OpManuu (QU3NIECKOTO COAEpKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOUCK,
aHaMM3, CHCTEMATH3AIMI0 W WHTEPHpPETANi0 WH()OpPMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpPEeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJAEPKaHUS B Pa3IMUHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHQPOpPMAIMU U IIEJEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3MKM U BO BHEYPOUHOMU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
JEUCTBUH, paclpeiesaTh POJId ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYXKIATh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEU C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMTO3HABATEIBHYIO JI€ATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOUTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULMA B 00JaCTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpOJH), 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedJeKCUU Ui OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTBhl APYIUMX IPU AHAIU3E PE3YyJIbTATOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mponecce AOCTUIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I10

bu3uke IS ypOBHS CpeaHero oOmero oOpa3oBaHUs Yy  OOyYaromMXCS

COBEPIIEHCTBYETCS HIMOIIMOHAbHBIH UHTEIJIEKT, peAnoararomi
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh 3MOIMOHAJIBHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniatb KOH(QIUKTHIL.



IMPEAMETHBIE PE3VYJIBTATBI

K konmy oOyuenuss B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JIOJIKHBI OTPaxaThb CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

NOHUMATh podb (QU3UKK B DKOHOMHUYECKOWM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COLMAIbHOM M 3TUYECKOM cdepax JeaTeIbHOCTH
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
MPOTHOCTUYECKOW  (QYHKIMH  Qu3Mueckol Teopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PUBHKA U TEPMOJUHAMHKHU, POJIb (PU3UYECKON TEOPUHU B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
npoleccoB (sBJICHUM): HHepLUHalbHAsg CHCTeMa OTCYETa, abCONIIOTHO
TBEPIOE TEIO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBHUKEHHUE,
CBOOOJIHOE TMajieHue, aOCOJIIOTHO ympyras naedopmariusi, aOCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UJICAIbHBINA Ta3, TOUCUHBINA 3apsi,
OJIHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yclIoBUA (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHHMYECKHUE TIPOLECCHl U  SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMD)KCHHS, (OPMYJIbl KMHEMAaTHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpasoBaHusi ['amuies aiis CKOPOCTH W TIEPEMEICHUS,
3akOHbl HbIOTOHA, TPUHLUII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOI'O TATOTEHHMS], 3aKOHBI COXPAHEHUSI MUMITYJIbCA U MEXaHUYECKOU
SHEPTUH, CBsI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEPTHH,
yCIOBUSl paBHOBECHsT TBEPAOro Tella), MpPHU HTOM HCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB: TpeoOpa3oBaHuii ['anumiesi, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS UMIIYJbCca U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHI U ABJICHUS, UCIOJb3YS
ocHoBHbIe TmoNokeHUsT MKT wu 3akoHbl MONEKyIsipHOM (U3UKKU U
TEpPMOAMHAMUKHU (CBSI3b  JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPTruel TEIUIOBOTO ABHMXKEHUS M KOHIIEHTPAlHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHENM KUHETHYECKOUN
SHEPrUeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza ¢ KOHUEHTpPAIMEW MOJIEKYJI U €ro TEMIIEpAaTypoH, YpaBHEHHUE



MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHMsI PHEPIHHM B TEIUIOBBIX MPOIECCax), TP ITOM HUCIOIL30BaTh
MaTeEMaTH4ECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
NPUMEHUMOCTH ypaBHEeHUs MenaeneeBa—KnaneipoHa;

aQHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUIN CYNEPHO3UIUUA SICKTPUUECKUX
MoJIEd, MPU ITOM YKa3blBas YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaXKHBIE COOTHONIEHHWS: 3aKOHbI Oma JJisl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUYECKOW Lenu, 3akoH JDxoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A1 31eKTPOIN3a);

OMUCHIBATh (DU3NUYECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NepeMENIEHUEe, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€jla U CUCTEMBI T, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAIbHAs JHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi HHeprusi, pabora CHIbI, IEHTPOCTPEMHUTEIBHOE
YCKOpPEHUE, CHUJIa TSKECTH, CWJIa YNPYrOCTH, CUJIa TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJCHUCTBUA Tela ¢ 3emii€ii BONM3M €€ TMOBEPXHOCTH,
SHEprus ynpyrod gedopMmanuu MNPYKUHBI, KOJIMYECTBO TEMJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3Ayxa, KIIJ waeampbHOro TEIIIOBOTO
NBUTATENIS; DJIEKTPUUECKOE TOJIE, HAMPSKEHHOCTD ANEKTPUUYECKOrO MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JHUDJIEKTPUKE, MOTEHUUAN 3IJIEKTPOCTATUYECKOTO IOJIS,
Pa3sHOCTh  MOTEHUMAJIOB,  JJICKTPOABMKYILAs  CWJa, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIMHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKAa LENU C IOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHWUS  (PUBWYECKUX  SBICHUN:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL] BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHOKeHHE, nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaun, SJECKTPU3ALMS TEJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3NYECKOU BETUUYUHBI OT
OpYrol €  HCIOJb30BAHUMEM  MOPSIMBIX  M3MEPEHHUUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh PE3YIbTAThl MOJYYEHHOU



3aBHCHUMOCTH (U3WYECKUX BEIUYMH B BHAE TIpadukoB C y4ETOM
aOCOIOTHBIX MOTPEITHOCTEN M3MEPEHUH, JIeNaTh BEIBOIBI IO Pe3ybTaTaM
WCCIICIOBaHMS;

NPOBOJIUTH KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTANBHYIO YCTAaHOBKY, aHAaJTU3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax ydueOHOro OKCIepMMEHTa, NpPaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEIIbCKOM W TIPOSKTHOW JEATEIHHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3nYecKoil MOJENbI0: Ha OCHOBAaHHMM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJAeNHW, OTBedawIeld TpeOoBaHUSAM 3aaadM,
NPUMEHSATh  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥  IOCTYJaThl
(U3NYECKUX TEOpHd TIPU HCIIONB30BAHUH MAaTEeMAaTUYCCKUX METOJIOB
peleHus 3a/1a4, TPOBOIUTE PAcUEThl HA OCHOBAHUH MMECIOIINXCS JTAaHHBIX,
aHAIIM3UPOBATh PE3yJAbTaThl M KOPPEKTUPOBATH METOABI PEIICHUS C
y4ETOM TMOJTYUYCHHBIX PE3yJIbTaTOB;

peliaTh Ka4eCTBEHHBIC 3ajJaud, TpeOyiomue NPUMEHCHHS 3HAHUNA U3
pa3HBIX pa3elioB Kypca (pU3UKH, a TAK)KE WHTETPAIMHA 3HAHUN U3 JPYTHX
IPEeIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAWBATh JIOTHYCCKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMNTH TPUMEPHI BKJIAJa POCCUHCKHX M 3apyOeKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOMIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTENPHOCTH YENOBEKa, CBSI3aHHOW € (DM3MUYECKUMHU TPOIECCAMH, C
MO3UIMH 9KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHATBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUU
HAyKH W TEXHOJOTWHA Il JalbHEHIIer0 pa3BUTUS UYEJIOBEUYECKOTO
o0I1IecTBa;



MPUMEHATh pa3iudHble CrOCOObI padOThl ¢ MHpOpMALMEH (PU3UUECKOrOo
CollepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH()POPMALIMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJi TIOMCKa, MepepabOoTKU W NPEabsSBIEHUS YydyeOHOU u
HAYYHO-TIONMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(OpPMALMIO U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TPyNIE C HUCIOJIHEHHEM pPAa3JIUYHbIX COILMAJBHBIX PpOJeH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYIIIbI B PEIICHHE paccCMaTpUBaeMOi TPOOIeMb;

HPOSIBJISITH MOTUBALMIO K OyyIiel npopecCuOHaNbHON IeATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOydenusst B 11 knacce mpeaMeTHble pe3yJbTaTbl Ha YTIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICATCIIbHOCTH YEJIOBEKAa M  JAJIbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUHU, 3HAUYECHHUE ONMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIIFHONM M TPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpHUH —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUN O
duznueckor KapTHUHE MHUpa, MECTO (PU3NUECKOW KapTUHBI MUpa B 00IIEeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TNPUMEHHMOCTH MoOjeleld (U3UYEeCKUX Tel W
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJis, TAPMOHUYECKHUE KOJIEOaHUs, MAaTEMAaTUYECKUN MasiTHUK,
UJCaNbHbI MPYXKUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UJCaTbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJENeil aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath yCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTtep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
UCTIONB3YySl OCHOBHBIE TMIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHUS
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  DJ/IC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIBl  TOKAa,  TMOCTYJaThl  CIEUUATbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  DWHINTEHHa A
dororddexra, mepBbli u BTOpod moctynatel bopa, npuHIUMD
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YHMCEJ U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIAS CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (HOTOHA,
MacCOBO€ YHMCJIO U 3aps]l A1ipa, SHEPTHsl CBSI3U AJIpa;

OOBSCHATH  OCOOCHHOCTH  TMpPOTEKaHWUS  (U3WUYCCKUX  SIBJICHUM:
ANIEKTPOMArHUTHasI MHIYKIUS, CAMOMHAYKITUS, PE30HAHC, MHTephEepeHITns
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotoanexTpuueckuit d3pdexr (dhoroaddekr), ampda- u OeTa-pacmaibl
anep, raMMa-u3lydeHue saep, (pu3udyecKkre NPHUHIMUIBI CHEKTPATHHOTO
aHanm3a u paboThI Ja3epa;

OTIpEeIeNIsITh HAIMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl TPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PaCCUUTHIBAThH €TO XapAKTEPUCTUKH,

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
MPOUCXOMAMINX B 3BE37aX, B 3BE3HBIX CHCTEMaX, B MEKTAIAKTUUECKOU
cpene; ABIKEHUSI HeOECHBIX Tell, IBOJIOLMH 3BE31 1 BeeneHHoi;
NPOBOAUTH HCCJIENOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWUH, TPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBATh pE3yAbTaThl TMOJIYYEHHOW 3aBUCUMOCTHU



(¢u3nUecKUX BEJIMYMH B BHJE TpapuUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEPEHWH, JlelaTb  BBIBOABI 1O  pe3yibTaTraM
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBmiia O€30MacHOTO TPyla MPU MPOBEACHUH HCCIIeTOBAaHUN
B paMKax ydeOHOro OKCIepUMEHTa, NpPAaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
(¢u3nyeckue MoOJEIM, OTBEYANOLIUE TPEOOBAaHUSAM 3aJaud, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B pEIIeHus 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHMM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3aJauyd, TpeOylollue NPUMEHEHUs 3HAHUH U3
pa3HBIX pa3/esoB Kypca (pU3UKH, a TaKKe MHTErpaluy 3HaHUN U3 JPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
NPUHIUIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATH M OLIEHWBATH MOCIEJCTBUS OBITOBOW M MPOU3BOACTBEHHON
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3iudHble CrOCOObl padOThl ¢ MHPOPMALMEH (PU3UUECKOTrOo
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH W MPeabsBICHUS YuyeOHOH U
HAYy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHbIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHWW B  TIpoliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHATBLHO PacHpeAesaTh ASATEIbHOCTh
B HECTaHJAPTHBIX CUTYyalUsX, aJICKBaTHO OLIEHUBATh BKJIAJ KaXJIO0TO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.
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Peseparoe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 Maririoe nose 14 https://m.edso0.ru/39859¢f1
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.eds00.ru/39859¢f1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 10 httos://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 DNIeKTpOMAarHuTHBIE KOJIeOaHuUs 15 https://m.edsoo.ru/39859f1
53 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bubmuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859¢f1
Hroro no paszneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° 1 https://m.edso0.ru/39859¢f1
Utoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorera [JOK
) PIyCKYIAp y https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 Pusnka atoma S https://m.edso0.ru/39859¢ef1
43 ®du3MKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusirieckuit IPAKTHKyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IeHne
MIPEIMETHOTO COJCPKAHUS U OTbITA bubnnoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPH https://m.edso0.ru/39859¢f1
n3zyueHuu kypca gusuku 10 — 11 kiaccos
Hroro no paszneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoJie https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
uccaenoBaHus GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoisl. Habmonenue u 1 bubamorera LIOK
PHPOZBL. A https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (DU3HKE
Crioco0Ob1 u3MepeHus GPU3HIECKIX bubnuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (U3UKU B POPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPaKTUYECKON JEeSITENFHOCTH JTIOIeH
Mexanuueckoe apuxenue. Cucrema
7 orcueta. OTHOCUTEIIHBHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuorexa [IOK
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€T 0 MPOCKIMHU HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienne. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMOIMHENHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.eds00.ru/89ba7190
JIBVKCHUSI

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHENHOTO ABMKEHUS C bubmorexa LOK

P https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIeHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH H HX Tpaduku
JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmHueiinoe nBuxenue. JBrxenue
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAs

15 ckopoctsb. [lepron u yacrora bubmorexa HOK

P - HIepHOA ' https://m.edsoo.ru/33196fbe
LleHTpoCTpeMHUTENBHOE U TIOJIHOE
YCKOPEHUE
bubnuoreka [JOK
16 KounTponsHas paboTa no Teme 1

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

IIepBsiii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [Tpuniun oTHOCUTENBHOCTH | anmunes. https://m.edsoo.ru/5a9e4a64
HeunepuinansHbie CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTBytOIIIas CUJIa. bubnuorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
19 Bzanmopeiictue Ten. Tpetunii 3akoH bubnuoreka [JOK
HeroTona https://m.edsoo0.ru/57dba505
[Tpuniun cynepno3uiuu cuil. Pemenue
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmmorexa [OK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U bubmorexa LOK
N https://m.edsoo.ru/9aba2h0a
WHEPTHOMN Macchl
29 Cuna TSKeCTH U YCKOPEHHUE bubnuoreka [JOK
CBOOOIHOTO ITaICHU https://m.edso0.ru/22757f26
JIBukeHne HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocru. 3akoH ['yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupona u Buas! cun bubnuorexa [IOK
25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIICHUS] CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. ' mapocratuueckoe bubnuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeIbHOE bubmuorexa [IOK
JIBU>)KEHUE TBEPJOIO Tena https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaiieHus. [liedo cumsl https://m.eds00.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TskecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO TeA. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
bu6moreka [IOK
30 Pemterme saza https://m.edsoo.ru/dclcaacO
31 KonTponbHas pabora no teme bubnuoreka [IOK
"Ilnunamuka. Cratuka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,
32 CHUCTEMBbI MaTepUaNIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MAacc CUCTEMbl MaTEpPUATbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHCHUSI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHUE
MoMeHT uMItynbca MaTepuaibHON
34 Touku. [IpencraBnenue o coxpaneHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX https://m.edso0.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemerre safa< https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJlOM U Ha KOHEYHOM bubnuoreka [JOK

nepemenieHuu. [ padguueckoe

https://m.edso00.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTH CHIIBI

Kunernueckas sneprus. Teopema 00

37 M3MEHEHNN KHHETHYECKON SHEPTUHU bubmmorexa [TOK
N p https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
IToTeHIMaNbHBIE M HEMOTEHITHAILHEIE
38 cwisl. [ToreHnnaneHag sHeprusa. Bropas bubnmorexa LHOK
) prui. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbst KocMuYeckast CKOopocTh. CBsI3b
pabOThI HEMTOTCHIIHATIBHBIX CHJI C
39 W3MEHEHHEM MEXaHNYECKO dYHEPIUU bubmorexa LOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKOW SHEPTUH
Yapyrue u gHe e CTOJIKHOBEHHUSI.
40 vy EIZIF{GHI/IG BeyH If }J"IFJ'II/I JISL UeaaIbHON bubmmorexa [OK
p PHY a A https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUA B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3sutHe npeacrasiieHUil 0 IPUPOIE
P PP bubnuoreka [JOK
42 Tetn1oThl. OcHoBHEIE noJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUI U bubmorexa [IOK
P L p pA https://m.edsoo.ru/c44d02e2
B3aHMOJIEMCTBHUS YaCTHUII BEIIECTBA
Macca 1 pa3mMepbl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 Koaunuectso Bemecrna. [locTostHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuorexa [IOK
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IIkana [enbpcus

https://m.edsoo0.ru/0070d493

46 Pemrenue 3amau brbmmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 WNneansueiii ra3. I'a30Bble 3aKOHEI https:/m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenue 3amau https://m.eds00.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHEIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padpmueckoe npeacrasieHue
51 Hfog)poueccma: EBOTepMa n30X0pa Bubmmorexa [IOK
’ ’ https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Ocosroe ypasrerne MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
>3 Peuterre sazas https://m.eds00.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYPHI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeIHeH KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATEeNFHOTO TEIIOBOTO JIBUKEHUS
e€ JyacTuIl
55 O06o001eHne u cucTeMaTu3alus 3HaHu | bubnuoreka [JOK
o teme "OcHoBsl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padota o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHamuueckas cuctemMa. 3ajlaHue bu6mmoreka [JOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE NTapamMeTpsl.
[Tapamerpsl T/] cuctemsel Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMoIuHAMUKH.

bubmmoreka [{OK
58 CaMomnpou3BoJIbHAS pellaKca T
MOTIPOH3BOILHAA perakcatis T/ https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TepMOAMHAMHKE. Y CJIOBHUS bubnmorexa [JOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOH MOJCIN
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIPKEHUE JJISI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaskenue y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO HJEaJILHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUYECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas paboTa B
62 TepMoArHAMUKe. Brruncienune paboTsl bubnuoreka [JOK
o rpaduky mnpoiecca Ha pV- https://m.edso0.ru/741d5738
TUarpaMme
Tennonepenada kak crnoco0® M3MEHEHUS
63 BHyTpeHHe# 3Heprun TJI cucremsl 6e3 Bubmmorexa LIOK
yIp P https://m.eds00.ru/3d734561
COBEpILEeHUs pabOThI
KonBekuus, TenaonpoBogHOCTb, bu6mmoreka [JOK
64
U3JIy4CHUE https://m.edso0.ru/157b54cd
65 KoauuecTBo Temnotsl. TenmoéMKoCcTh bu6mmoreka [JOK

Tena. YAeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJI0Ta CTOPAHUS TOTLJIMBA

Pacuér konmyecTBa TEIIOTHI IPH

bubmmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[TepBrIil 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonuuecTBo TemioTs u paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH SHEPTruu bubnuorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cuctemsbl
BTtopoii 3akoH TepMOIUHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3Haduenue KITJ. Iukn bu6mmoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BAaHUSI TETUIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
74 Pemterite saza https://m.edso0.ru/c8c70432
O06o01eHne u cucTeMaTu3alus 3HaHu’
bu6mmoreka [JOK
75 no teme "Tepmoannamuka. TernaoBsie

MaIuHb"

https://m.edsoo.ru/28d62b3f
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KonTtponsHas pabota o Teme

bubmuoreka [JOK

76
"Tepmoaunamuka. TeraoBbie MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue ¥ KOHICHCAITHS. But OK
HOIMoTEKA
7 Hcnapenne n kunenue. Y nenpHas 1
6 https.//m.edso0.ru/6f8e6777
TEIUIOTa TApO0OPa30OBAHHUS
HacwImmennbie 1 HeHACHIIICHHBIC MTapPHI.
KauectBeHHas 3aBUCUMOCTBD INIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT Bubs OK
HOIMoTEKA
78 TEMITepPaTyphl, IX HE3aBUCUMOCTH OT o
68 https://m.edsoo.ru/f5c17d02
00BEMa HACHIIIEHHOTO IMapa.
3aBUCUMOCTB TEMIIEPATYPhl KHIICHUS OT
JIABJICHUS B )KUIKOCTH
79 Braxxnocts Bozmyxa. AGCOIOTHAS U bubnuoreka [IOK
OTHOCHTEIbHAS BJIAXKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenne 3amau
g https://m.edso0.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u Bu6 10K
. HOIHOTEKA
81 aMmopdHbIe Tela. AHU30TPOIHS CBOMCTB
https://m.edsoo0.ru/20a88a03
KPUCTAJJIOB
[InaBneHne U KpUCTAIU3AIHA. Eu OK
nOIMoTEKA
82 V nenpHasg TEIUIOTAa MJIaBJIEHUS. 1
Cv6 https://m.edsoo.ru/6ee91e9f
yOonumanus
Hedopmariuu TBEpAOTO TENA.
bubanoreka [IOK
83 Pactsxkenue u cxxarue. Cnpur. Moaynb httos://m.e dsoc])_[ru Idalaabl0
FOura. Ipenen ynpyrux nedopmarimit T '
TemoBoe pacimupeHue KUAKOCTEH U Eufs 10K
.. HOJIMOTEKA
84 TBEPABIX TEJI. AHTAPMOHHU3M TETIOBBIX

KoJIeOaHUI qacTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue suepruu B (hazoBBIX bubmmoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

bubmmoreka [{OK

86 YpasHeHHe TeII0Boro bararca https://m.edsoo.ru/ab1521fb

bubmmoreka [{OK

87 P

clieHHe satat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuelie sapnenus. [lapienue noa bubmmoreka [{OK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o00meHre 1 CHCTEMAaTH3alsl 3HAHUH

89 1o TeMe "ArperaTHbie COCTOSIHHS bubmorexa IOK

P https://m.edso00.ru/0b52575c
BeniectBa. ®azoBbie nepexoap”
KonTtponbHas padoTa o Teme
90 "ArperatHple COCTOSIHHS BEIIECTBA bubmorexa IOK
P t ’ https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexoabl"”
DneKkTpu3arys Ten U e€ MPOosIBICHUSI.

01 DIneKTpudecKkuil 3apsa. [IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
TUDIEKTPUKHU U TIOJTYIPOBOIHUKU
ONeMEeHTapHBIN SJIEKTPUICCKUI 3apsil.

92 3akoH coxp aHEeHUS BJI:KT I/IquKorz " bubmorera [JOK

P P https://m.edsoo.ru/f49afd24
3apsiaa

93 Bsaumonericteue 3apsinoB. Toyeunsie bubnuoreka [IOK
3apsaasbl. 3akoH Kynona https://m.eds00.ru/445b7746

bu6mmoreka [JOK

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

https://m.edso0.ru/08fc19bc
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Dnekrpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKUE 3apsbl https://m.edso0.ru/05c6bfal
Hanpsk€HHOCTB AIEKTPUUECKOTO MOJIS.

9 [IpoGuerit 3apsia. Jlunum bubnuorexa [JOK
HANPsHKEHHOCTH AJIEKTPUYECKOTO TMOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUYECKOE T10JIE
[ToreHumanbHOCTH

97 ANIEKTPOCTaTUYECKOTO NoJsl. PazHocTh bubnuotexa LIOK

p ’ https://m.edso00.ru/80021447
MOTEHIIMAJIOB M HAMPSKEHNE
[TorenumansHas SHEpTUS 3apsiaa B
98 aNeKTpocTaTndeckoM mose. [loreHmman bubmmorera LOK
p ) https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB [Tt Bubnuorexa LTOK
P 1 g https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS
[TpunIMn cynepno3uiuu bubnuoreka [JOK

100 .

AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK

101 P

CHicHue sazat https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsna. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00Bsémy mmrapa. [lone paBHOMEpPHO Bubmmorexa LIOK

y 13 i P N P https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. Y ciIoBUe paBHOBECUS 3apsAI0B https://m.edso0.ru/32405eab

105 JIMBIEKTPUKHN U TTOIYIPOBOAHUKH B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edso0.ru/060ebab5
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https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh bubmiorexa LIOK
A pa. p https://m.edso0.ru/845b4f73
MIJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cCOeTMHEHNE bubnuorexa [JOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTeabHOE COCUHEHUE bubmmoreka [{OK
KOHJEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprusi 3apsHKeHHOTO KOHJIEHCATOpa brmmorexa [TOK
p P A p https://m.edso0.ru/73a34f18
bu6moreka [IOK
110 Pemrenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apsSKEHHOW YaCTHIIbI B bubmuorexa [JOK
OJHOPOTHOM BJIEKTPUUYECKOM TOJIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o00meHNEe B CHCTEMAaTH3alKs 3HAHUT bubmuoreka [JOK
1o Teme "DnekTpuueckoe mnoJie" https://m.eds00.ru/5752603f
KonTtponbHas padoTa o teme bubnuoreka [JOK
114
"Dnexkrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina Ttoka. [TocTossHHBIN TOK. Y CIOBUSA
115 CYIIECTBOBAHUS MTOCTOSTHHOTO bubmmorexa [IOK
yit https://m.edso0.ru/233311b5
ANEKTPUIECKOTO TOKA
bu6mmoreka [JOK
116 14 .H
crounmuiH Toka. Hanpsbierme u S/C https://m.edso00.ru/0839a115
117 3akoH OMa AJ1s yJacTKa LETH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb CONIPOTHUBIICHUS bubnuorexa [IOK

OJHOPOJHOTO IMPOBOAHUKA OT €Ir0

https://m.edsoo.ru/95fcdf51
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JUIMHBI U TUI0IIAaAU MOIMCPCUYHOTO

CeUYeHUst
119 VY enpHO€ CONMPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapajuIeIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX bubnnorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6moreka [IOK
122 Pemerre 3axas https:// m.edso;.I ru/3881b469
123 PaGora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 Pemterre sazat https:// m.edso;.I ru/6761bfof
MOTTHOCTH JEKTPUIECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BhIAEIIEMas Ha bubmorexa LOK
https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 Peuterre sazas https:// m.edsoc%.I ru/eb72fc24
197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE bubnunoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubnnoreka [JOK
JIEKTPUYECKOM LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemerre safa< https://m.edsocl)_.[ru/3580b679
bu6nmoreka [JOK
130 MomHOCTS HCTOMHIKA TOKA https://m.edso<])_.[ ru/a0ae51d8
131 KopoTkoe 3aMbikanne bubnuorexa [IOK
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https://m.edso0.ru/54615632

132 Konnencarop B 11enu NoCTOSIHHOTO TOKa bubmorexa HOK
A pBh https://m.edso0.ru/35368f3e
bubmmoreka [{OK
1 P
33 crietie sajat https://m.edsoo.ru/4410cef0
134 Pemrenue 3agau mo reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau o reme "l[locTosTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agag nmo teMme "IlocTosTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/eb5d4687
O06o01enre 1 cucTeMaTru3aus 3HaHUH
137 o teme "IloCTOsIHHBIN 2IIeKTpUYECKU Bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas padoTa o teme bubnuoreka [IOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edso0.ru/1885ddf1
DnexTpuyecKkas mpoBOJUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPHUICCKHUI bubmmorexa [TOK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTaju1ax. CBEpXIpOBOIUMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u
140 acIjiaBax dJEKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edsoo.ru/4b423491
®dapanest 115 IEKTPOIU3A
bu6mmoreka [JOK
141 i i
DUeKTpHHeckitit TOK B rasax. iasma https://m.eds00.ru/92d92f76
142 ONEKTpUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npuGopsI https://m.edsoo.ru/2E+160
143 DneKTpUUECKUil TOK B bubnuorexa [IOK

TOJYIIPOBOAHHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonynpoBoAHUKOBBIE TPUOOPBI

bubmuoreka [JOK
https://m.edso0.ru/83622200

145

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HAIIPSKEHUSI
B LIENIM IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UITU
"3HaKOMCTBO ¢ IIUPPOBOI
naboparopueii no gusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUUHH MIPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3NYeCKU NPAKTUKYM IO TEME
"N3yyeHrne HEpaBHOMEPHOTO JIBUKEHUS
C LENBIO OIPEIETICHUS MTHOBEHHOMN
ckopocTH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"
win "HccnenoBanue 3aBUCUIMOCTH ITyTH
OT BpEMEHH MPHU PABHOYCKOPEHHOM
IBIKeHUN"

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

148

dusnueckuil MpakTUKYM 10 TeEMe
"M3MepeHne ycKopeHHsi CBOOOHOTO
najgeHus" win "M3ydenue qBuKeHus
Tela, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYEeCKUH IIPAKTUKYM I10 TEME
"N3ydueHne qBUKEHUS Tea 110
OKPYXHOCTH C IIOCTOSIHHOM I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" mwin "HccnenoBanue
3aBHCHUMOCTH MEpPHOAa OOpaleHus
KOHHUYCECKOI'O MasaATHHUKA OT €Iro
napameTpoB"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenune paBHOACHUCTBYIOMIEH CHJITBI
MIpH IBKEHUU OpyCcKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MaCChl"

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

®u3NYeCKUi IPAKTUKYM IO TEME
"UccneqoBanye 3aBUCUMOCTH CUJI
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3ydenne
JIBUKEHHS CUCTEMBI T, CBA3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKuil
65oK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55h81al

152

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue ko3PUIeHTa TPEHUS 10
BEITMYMHE YIII0BOTO KOA(PPHUIIEHTA
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IIOCKOCTH € TIEepEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3y4ueHne IBUKEHUS IPy3a HA Baly C
TpeHueM"

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

153

Du3N4EeCKUi PAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHcTpyupoBanue
KPOHIITEHHOB M pacy€T CuJl ynpyroctu"
niu "M3ydeHnue ycToiunBoCcTH
TBEPAOTO TeJa, UMEIOIIETO MIIOMAab
onops!"

https://m.edsoo.ru/4a04f4f7

154

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY ITyTH" niu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOHJIST ¥ MOIITHOCTH CHITBI
Taru" uim "CpaBHEHHE U3MEHEHUS
UMIyJbCA TEJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMMITYJIbCa IPHU YIPYIrOM
B3aumoaecteun" uiu "M3mepenue
KMHETUYECKOM SHEPTUU TeJa 110
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

dusnyueckuil NpakTUKYM 10 TeEMe
"H3yueHune U30TepMUYECKOro Mpolrecca
(pexOMEHI0BAHO UCIOJIb30BAHUE
nudposoii 1abopaTopun)" uin
"N3y4yeHne n30X0pHOTo npouecca’ Uiu
"N3yuenune n3ob6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

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

156

Du3N4EeCKUN MPAKTUKYM I10 TEME
"N3mepenue yaeapHON TemioéMKocT"
unu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61l
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OCTBIBaHHMS BellecTBa" WiIn
"UccnenoBanue aquadaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"

157

®uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCHIapEeHUs KUAKOCTEN" Wi
"U3mepeHue yaenbHOM TEIIOTHI
iaByieHus apaa" win "M3ydenune
CBOWCTB HACBIIIEHHBIX TApOB" MU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3JlyXa M OLIEHKA MacChl IIapoB B
nomMenieHuu". 3mepenue

ko3 durmenTa moBEepXHOCTHOTO
HATSKCHUS

bu6moreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
W3JIy4eHHs CBETOMO1a" WK
"N3yueHue npoTeKkaHus TOKa B LIENH,
coJieprkallel KoHaeHcaTop' uim
"Pacripeniennenue pa3zHOCTH
MOTEHIMAJIOB (HANpPSHKEHUs) U
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCaTOpOB"

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

159

Du3NYEeCKUH IIPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB' UIIU
"N3mepeHue yaeabHOTro CONPOTHUBIIEHUS
npoBoHUKOB" niu "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

®uU3NYECKUI IPAKTUKYM I10 TEME
"HaGmnronenue anexrponuza" uim
"N3mepenue 3apsiia 0HOBAJIEHTHOTO
noHa" wnu "HMccnenoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COMTPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WU
"CHsTHE BOIBT-aMIIEPHOU
XapaKTepUCTUKH Aroaa"
PesepBusblil ypok. O000IIIEHNE U
161 CI/ICTEMEITI/ISZEI/IH 3HAHWH 110 TEME bubmorexa LOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O000IIIEHHE U
162 CI/ICTIe)MaTI/I?)ZII_:I/I}I 3HAHWH 110 TEME Eubmaorexa HOK
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBurblii ypok. O00011I€HIE U
163 CI/ICTEMaTI/BZp WS 3HAHUH 110 TEME bubnnorexa [IOK
" 3 " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Teia
PesepBurblii ypok. O00011I€HIE U
164 CI/ICTIe)MaTI/BZp W 3HAHUH T10 TEME bubmorexa [IOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUSI B MEXaHUKE
PesepBHriit ypok. O600IeHE U
165 cHUCTeMaTH3allusl 3HaHUH 110 TeMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
teopun"

https://m.edsoo.ru/de148976
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PesepBHelii ypok. O600IIeHNE 1

. bubmmoreka [JOK
166 CUCTEMaTH3alus 3HAHUH 110 TeME 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBbIe MATUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAHUH 110 TeMe 1 bub6mmoreka [{OK
"ArperatHple COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe nepexo bl
PesepBubiit ypok. O600meHne 1
168 CI/ICTIC)MaTI/BZp ust 3HaHPII>I'IH 0 TeMe 1 bubmorexa [TOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TOJIE
PesepBubIit ypok. O600meHne u
P P EII bubmuorexa [JOK
169 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN 2TTEKTPUUECKHI TOK
Peseprubiit ypok. O6001IeHNE 1
170 CI/ICTIe)MaTI/I?;Zp us 3HaHPII>I'IH o teme "Toku 1 bubmorexa HOK
" " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzaumopelicTBrEe MOCTOSHHBIX
1 MarHUTOB U MPOBOJHUKOB C TOKOM 1 bubmorera [JOK
poBOA ' https://m.eds00.ru/487a8593
MarunutHoe nojie. ['unoreza Ammnepa
BekTop MarHuTHOM MH 15078
2 [Tpun pnn CYIIEePIIO3H EZK l\fIIaFHI/ITHI)IX 1 bubmorera [IOK
P UH ynep " . https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MOJyJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
cHietue sajad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUILIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8 P 1
cHicHie satat https://m.edsoo0.ru/504e98c7
9 PaGora cunel Jlopenia 1 buGmnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

10 Pettictitte safa https://m.eds00.ru/93617bd9
MarauTHO€ 10JI€ B BEILIECTBE.
11 deppoMarHeTuky, napa- u bubmorexa LHOK
pp > 11ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OcHOBHBIE CBOICTBA
12 ¢deppomaruetukos. [Ipumenenune bubmorexa LOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTuKoB
13 Pemtenne 3ama4 mo reme "MarautHoe bu6moreka [IOK
rosne" https://m.edso0.ru/5b55c307
14 Pemienue 3amay mo reme "MarautHoe bu6moreka [IOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBrieHME ANEKTPOMArHUTHOM
15 UH, uu. [loTok BekTOpa MarHUTHOM bubamorera LOK
A, P https://m.edsoo.ru/b3efa0cl
WHIYKIUN
bu6mmoreka [JOK
16 OAC nHayKuH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUU bubnuoreka [JOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe snekrpuueckoe noie. Toku bubnunoreka [JOK
Dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MIPOBOIHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 IT JI
PaBiiio Stentia https://m.edso0.ru/bbc22726
22 WNunykruBHOCT. KaTymika bubnuorexa [IOK
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HWHAYKTUBHOCTHU B ICIIH ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SAsnenue camounaykiuu. J/C

bubmmoreka [{OK

23
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bubmmoreka [IOK
25 Pemenne 3ama
THCHHC 3a]ad https://m.edso0.ru/88f69d2b
26 OO6o01enre U cucTeMaTru3aus bubmuorexa [JOK
3HAaHUM MO TeMe "DIEKTPOIUHAMHUKA" https://m.edsoo.ru/76484025
97 KonTponsHas pabora no teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
KoneobarensHast cucrema. CBoOOIHBIE
28 KkosieOanus. ["'apmMoHnueckue bubmmorexa [OK
-Lap https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe u JMHaAMHUYECKOE bubnuoreka [JOK
onucanue KojaedaTeIbHbIX IBUKEHUN https://m.edso0.ru/87ce9498
DHepreTuyeckoe onucanue. BoiBoa
IMHAMHAYECKOr0 OIMUCAHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubmorexa LIOK
p https://m.edso0.ru/e3c99692
SHEPTreTHYECKOTO0 ¥ KHHEMAaTHYECKOTO
OITHMCAaHUS
bu6mmoreka [JOK
31 Am OaHuii
TMTYNa 1 basa KoneOammii https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KoJIeOaHMIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHNIT MAaTEMAaTHYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

https://m.edsoo0.ru/e0399319
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KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaroiue KojaeOaHusl. bubmmoreka [JOK
Brinyxnennsie kosebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubmmoreka [{OK
4 AB
3 TOKOIC0aRIA https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorera [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06o01enre U cucTeMaTu3arus
37 3HaHMM 10 TeMe "MexaHuueckue bubamorera LIOK
https://m.edsoo.ru/eb84182f
KojebaHus"
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILIATYIbI
39 3aps/ia KOHJIEHCATOpa ¢ aMIUIMTY 101 bubmorexa HOK
PAA A P s https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUU B bubnnoreka [JOK
UJeanbHOM KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroiue 3eKTPOMarHUTHbIE
41 KOH}e/)éaHII;SII Boin 1OeHHHe Bubmmorexa LIOK
) e https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIE KOJIeOaHus
IIepemeHnHsli TOK. Pesuctop u
42 KOHJIEHCATOP B II€NU IEPEMEHHOTO bubmmorexa [JOK
s pBh P https://m.eds00.ru/84836152
TOKa
43 Karyimka HHIyKTUBHOCTH B LIENU bubnuorexa [IOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 3IEeKTPUYECKO Lenu

bub6mmoreka [{OK

44
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U JEHCTBYIOIIEE bubmorexa HOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYEHHE CHJIBI TOKA M HAPSHKEHUS
46 Pe3onaHC B DiIeKTPHUECKON IEH bubmorexa [TOK
p H https://m.edso00.ru/087506df
bubmoreka [IOK
47 P
CHICHHE 3314 https://m.edsoo.ru/a16836a4
W neanpHerif TpanchopmaTop.
48 HHOI/BBO CTBE ne(be paqa I/Ip bubmorexa [OK
p a » TTEpest . https://m.edsoo.ru/f97418ae
OTpeOIeHNE ANMEKTPHUIECCKON SHEPTHH
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE JICKTPOIHEPTUH.
49 KyneTypa ncnoab3oBaHus bubmorexa HOK
YARTYP . https://m.edso0.ru/a6f74d93
AIIEKTPOIHEPT U B TIOBCEAHEBHOM
JKU3HU
bu6mmoreka [IOK
50 P
CHICHHE 3a/aT https://m.edsoo.ru/ee6677ed
bubmuoreka [JOK
51 P
CHICHHE 3a/aT https://m.edsoo.ru/7cab59f8
O0001IeHEe U CUCTEMATH3 AU
52 3HAHHH 1Mo TeMe "DIEeKTpOMarHUTHBIE bubmiorexa LOK
" P https://m.edso0.ru/401024a9
KoneOaHus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKkTepUCTHUKU 3BYKa bubmorexa HOK
YK Aap P e https://m.edso0.ru/138b6f09
Wudpassyk u ynerpassyk. LllymoBoe bubnuorexa [JOK
56 .
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl https://m.edso0.ru/7380038f
bubmmoreka [IOK
7 P
> cHieHHe sajat https://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydeHne 3JIeKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEprus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa DJIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ixaya >1eKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHue 3MeKTpOMarHUTHBIX Bubmmorexa [JOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguoOCBsI3U U
61 TeleBuaAeHUs. Pagnonokanms. bubmuoreka [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBeTa https://m.edso0.ru/f9566406
Pemrenue 3agau Ha npuMEHeHUE
64 3aKOHa IPSIMOJIMHEWHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHsI CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edso0.ru/a005d2bb
66 [Ipenomnenue ceeta. AGCOTIOTHBIN U bubnuorexa [IOK
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomienus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIi yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4 Ha npuMeHEHUE

bubmmoreka [{OK

;
6 3aKOHOB OTPAKEHUS M MPETOMIICHUS httos://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusme. Jlucniepcust
. bubnuorexa [JOK
68 cBera. CI0KHBII cocTaB OeJIoro CBETA.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoOKyCcHOE paccTOSIHUE U bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenne n3oOpakeHUH B TMH3AX U bubnuoreka [IOK
HX CHUCTEMaX. YBeJIMUeHHE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3agau Ha mocTpoeHue
71 U300paKEeHUI, HOJIYYaEMBIX C bubmorexa [OK
P ’ yi https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cucrema bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenens
73 IPUMEHUMOCTH F'€OMETPUYECKON Bubmiorexa OK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocTb CBETa U METOBI €€ bubnuoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
& Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
76 Wutepdepentius ceera Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHbpIE HCTOYHUKH. Y CIIOBUS

77 HaOIIO/ICHUST MAKCUMYMOB U bubmotexa [JOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
8 Pemerre saxas https://m.edsm])_.[ ru/3061de2b
bubmmoreka [{OK
7 Tpumenenne HuTepdepertn https:// m.edsol_.[ ru/668edbc8
bu6mmoreka [IOK
80 Jlugpaxis ceera https:// m.edsol_.[ ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOIIOZICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6moreka [IOK
82 Pemerve 3axas https:// m.edsocL).I ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edso0.ru/e9890fe9
bu6mmoreka [JOK
84 Peenne 3anad https:// m.edsoc%.I ru/c56¢8158
85 CBeETOBBIC SIBJICHHS B IPUPOJIC Bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O6001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HaHui mo Teme "OnTuka" https://m.edso00.ru/8a14748b
87 KonTtponbHas paboTa o teme bubnunoreka [JOK
«OnTuka» https://m.eds00.ru/82315dd4
I'panuIel MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
AIEKTPOIMHAMUKHI U IIPUHLIUI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEITLHOCTH
89 IlocTynatel ciennaabHONW TEOPUU bubnuorexa [IOK
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OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus Jlopenma.
VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameIeHIEe BpEMEHH M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U
92 MMIYJILCOM PEIIITUBUCTCKON YaCTHIILI bubmorexa HOK
Y P ' https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBecHOE TeTIIOBOE M3TyUYEHNE bubmorera [JOK
i https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
o4 3axon cuemerit Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEPIHs U HMITYILC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiThl A. T bubnunoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA TS
98 (bf))Toa(p(peKTa "K aCHa}Illl“ aHuna" Bu6mmorexa LIOK
0P parHil https://m.edsoo.ru/01ef4556
¢dororpdexra
99 Jasnenue ceeta. Onbith [1. H. bubmuoreka [JOK
JleGeneBa https://m.eds00.ru/64b4f966
100 BosiHOBBIE CBOMCTBA YacTHIL bubnuoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiinis. JlnmiHa BOJIHBI 1€

. bubnuorexa [JOK
101 Bpoits it pasmepht obnactin hitps://m. edsoo.ru/5df8baf1
JIOKATM3AIUH JIBHXKYIICHCS YACTHIIBI
N bubnuoreka [JOK
102 Kopryciy1spHo-BoAHOBOM Ayastism https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnnorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cneuuduka n3amMepeHuii B MUKpOMUPE.
104 CooITng)meHHﬂ Hezn € eHéHH(f)CTepr bubmorexa [IOK
. peA https://m.edso0.ru/65783dec
I'eitzenbepra
bubmoreka [IOK
105 Pewerine rpaguecknx sazas https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peutere pacuribix safa: https://m.edsoo.ru/ee9b3182
KonTponbHas paborta o Temam: Eu6 1OK
" "o i nonmoTexa
107 OCHOBHU C10% KHOPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaslu3m
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
108 atoma. [ltanerapnas Mozenp aroma bubmorexa HOK
' 3 A https://m.edso0.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE# bubnuoreka [JOK
SHEPIruM aToMa BOJIOpOAA https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYXKIECHHOE bubnuoreka [IOK
H3JIy4YEHHUE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubnuorexa [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins sapa
I'eiizenOepra-MBanenko. 3apsn u
MacCcOBOE YUCIIO sapa. M30TomsL.
PannoakTuBHOCTB

bubmmoreka [{OK
https://m.edsoo.ru/34adasde

114

3aKoH paJlo0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZv0aKTUBHOCTH Ha )KUBBIE
opranusmsl. [lozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI31 HYKJIOHOB B sijIpe.
Anepubie cunbl. Jledekt Macchl sapa.
S nepubie peakuuu. AnepHbie
peakTopsl. [IpoGnemsl ynpapiseMoro
TEPMOSAEPHOIO CHUHTE3A.
DKOJIOTUYECKHUE aCIEKThl PA3BUTHS
SIIEPHOM PHEPTrEeTUKU

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

116

MeTozpl perucTpanuu u
HCCIIeA0BaHUS DIIEMEHTAPHBIX YACTHII.
@OyHIaMeHTaIbHbIE B3aUMOICHCTBHSL.
bapuoHb1, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangapTHOM

Mo ienu. KBapk-rimirooHHas Moaelb
aJpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/l1ac08a5b

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTalsl Pa3BUTHA aCTPOHOMMUMU.

bu6mmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTPOHOMHUHU

https://m.edsoo.ru/ad73e145

[IpuMeHMMOCTb 3aKOHOB (PU3UKHU 151
0OBSICHEHUS IPUPOIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTObl aCTPOHOMUYECCKUX https://m.eds00.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKONBI, PAIUOTEIIECKOIIBI bubnmorexa LOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38é3mH0ro HeOa. Co3Be3nus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE bubmorexa HOK
p ’ i https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
122 ConHeyHast akTUBHOCTE. MICTOUYHHUK bubmorexa HOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepUCTUKH. J[marpamma bubmorexa IOK
| PAKTED . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bl II1aBHOM OCIIEA0BATEILHOCTH bubmorexa LHOK
8 8 https://m.edsoo.ru/b3ch766¢
Buyrtpennee crpoenue 3BE31.
CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
125
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
U 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmorexa [IOK
- ep p https://m.edsoo.ru/7cd10a0a
SIpax TalakTUK
127 Bcenennas. Pacuupennie BeeneHHOM. bubnmoreka [JOK

3akon Xa06na. Teopus bosbmioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBa. PenukToBoe H3JIYYCHHUC

128

MacmraGHast cTpykTypa Beenennoii.
MeraraakTuka

bub6mmoreka [{OK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccmenoBanue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"HccmeqoBannue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bu6moreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJjibl TOKa" Win
"OnpenenieHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

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

132

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIMU BUXPEBOTO
MarHMTHOTO HosA"

https://m.edsoo.ru/c36658da

133

DuU3NYECKUN IIPAKTUKYM I10 TEME
"UccnemoBanue sIBISHUS
camonHykuu" i "COoopka Moienu
3IEKTPOMAarHUTHOIO reHeparopa’

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

134

DuU3NYEeCKUN IIPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue nepruoaa CBOOOJHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

PuU3NYEeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MoCiIeI0BaTeNIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTylIIKy U pe3ucTop"
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B LIETIH
MepEeMEHHOTO0 TOKa"

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOMU
BOJIHBI"

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

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaress npesioMICHUS
crexina" unu "[lomyuenue
M300paKeHus B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

dusnueckuil NpakTUKYM 10 TeMe
"UccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEILeCTBa
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSTHHS
pacceuBaroIIMX JIUH3"

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

140

Du3N4EeCKUH PAKTUKYM I10 TEME
"Habmonenue nudpakuuu,

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
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uHTepGEPEHINH U TOJSPU3ALIH
csera"

141

PuU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTull (1o
(doTorpadusiM TPEeKOB 3apsKEHHBIX
YaCTHI[ B MAarHUTHOM T0J1e)"

bubmmoreka [{OK
https://m.edsoo.ru/63756¢c47

142

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpsHKeHus"

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
1 U3MEPEHHE MOCTOsIHHON Pundepra"

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

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ ucnoyib30BaHUEM J03uMeTpa’
win "M3yuenue noriomienus 6era-
YacTHUIl aJTIOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

du3HYECKUil MPAKTUKYM 110 TEME
"Habmrogenus 38€31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
WCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHHUHN JJIs1 OTIPEICIICHUS
[IOJIOKEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE31b1" wn "HaOmoneHus B
teneckon JIyHbl, rIaHeT, TYMaHHOCTE!
Y 3BE3/IHBIX CKOTUICHUN"

O06001IeHne 1 cUCTEMaTH3AIUS
3HaHUH. Posib pu3KKM 1 acTpOHOMUHM B

. . bubnuorexa [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M ATUYECKOM cepax
JCATEILHOCTH YeIOBEKa
O06o00meHe U CHCTEMaTH3AITHS
147 3HaHui. Posib u MecTo Gpu3uku u bubnuoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOUW HAYUYHOU https://m.eds00.ru/18f19f7¢c
KapTUHE MHpa
O0001IeHre U cCUCTEMATU3 AL
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHUH MPEIACTABICHUMA O
148 iﬂfﬂqimﬁ Ka TEIHC MHpPa, MECTO bubmorexa HOK
N P pa, https://m.edsoo.ru/e7d400f4
(bM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
149 O00011IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui o Teme "Kunemaruka" https://m.edsoo.ru/b032fcab
150 O00011IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui mo Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01eHre U cucTeMaTu3arus bubmuoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U CUCTEMaTHU3aIHS
o " bu6mmoreka [JOK
152 3HaHu# no teMe "Craruka TBEpAOTo

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O0001IeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HAHMUN 110 TeMe "3aKOHbI COXPaHEHUs
B MexamKe" https://m.edsoo.ru/32a4d1a0
O00011IeHNE ¥ CHCTEMAaTH3aLIH B oK

154 3HaHuH 1o TeMe "OCHOBBI htI;Isz?/I;I;TeecIi(si(])lru led440ca8
MOJIEKYJISIPHO-KUHETHYECKOU Teoprn" T '
O06o01enye ¥ cucTeMaTu3anus Bufs OK

155 3HaHu# 1o Teme ""TepmMoarHaMuKa. nbmmorexa I
o —— https://m.edso0.ru/c63f7c10
O0o001Ienre U cucTEMaTH3 IS

156 3HaHUH N0 TeMe "ArperaTHbie bubmuorexa [JOK
cocTosHus BeniecTtsa. Ma3oBeIe https://m.edsoo.ru/1d36b5b1
nepexosr"
O0001IeHNe U cCUCTEMATU3AIIHS Eu6 OK

157 3HaHUH 10 TeMe "DIEeKTPpUIECKOe nosmotexa I
Hoe" https://m.edsoo.ru/3bf0def9
O000111eHNE U CUCTEMATH3ALMS Bu6 OK

158 3HaHui o TemMe "IlocToAHHBIN nomorexa 11
SleKTpHHECKHii TOK" https://m.eds00.ru/71453ee6
O000I11IeHNE U CUCTEMATH3ALUSI Eu OK

159 3HaHUH 10 TeMe "TOKH B pa3IuIHBIX nommoteka I
cpenax” https://m.edso00.ru/3d40077a

160 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHUH Mo TeMe "MaraurHoe nosie" https://m.edsoo.ru/3b4c06ae
PesepBHeiit ypok. O600IIeHNE 1

161 CHCTEeMaTH3alMsl 3HaHUH 110 TeMe bubmorexa [IOK
" eKTpOMArHHTHAS HHAYKIHA" https://m.edso0.ru/053e2248

162 PezepBHblit ypok. O0o0O1IEHNE U bubnuorexa [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CHCTEMATHU3ALNS 3HAHUHN 110 TEME
"Mexanudeckue Kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O000IICHNE 1

163 CHCTEMATH3aIMs 3HAaHUI 110 TEME bubnmorexa LOK
https://m.edsoo.ru/5e2bb83d
"JJeKTpOMarHuTHbIE KoeOanus"
PesepBubiit ypok. O60011eHNE 1
164 CUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHnYecKue U 3JEKTPOMAarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBuelil ypok. O0001IEHNE U
165 CI/ICTEMaTI/ISZEI/ISI 3HAHWH 10 TEME bubmorexa HOK
" " https://m.edso0.ru/52ad1603
Onrtuka
PesepBusblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
166 CHCTEMAaTHU3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBrl CTO"
PesepBurlii ypok. O00011I€HIE U
167 CI/ICTIe)MaTI/I?)Zp Hst 3HaHHI>I'IH 10 TEME bubmorexa LHOK
" B . " https://m.edsoo.ru/f7c59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
168 CI/ICTI;MaTI/ISE}Ilp WS 3HAHUH 10 TEME bubmorexa [JOK
" B \ https://m.eds00.ru/1f511654
du3uka aroma
PesepBublit ypok. O600mIeHE U
169 cHUCTeMaTH3allysl 3HaHUH 10 TeMe bubmuoreka [JOK
"®du3uKa aTOMHOTO s7Ipa U https://m.edso0.ru/905c5ce0
3JIeMEHTapHbIX YyacTul"
PesepBHrlii ypok. O0001I€HIE U
P P N bubnuoreka [JOK
170 CUCTEMATHU3AaINA 3HAHUH 10 TEME

"OneMeHThl acTpoPpU3NKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA MPHUMEpPaxX Pojb U MecTo (pu3uku B POpMUPOBAHUH
COBPEMEHHOM HAYYHOW KAPTHUHBI MUDPA, B PA3BUTHUU COBPEMEHHOUN TEXHUKH
Y TEXHOJIOTHM, B IPAKTUYECKOW EATEIBbHOCTH JIFOIEH

10.2

YYuThIBaTh TPaHUIBI TMPUMEHEHUS W3YYCHHBIX (PU3UUECKUX MOJIeTeH:
MaTrepuagbHas TOUka, MHepLuaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJ0, UICAJIBHBIN T'a3; MOJIETU CTPOCHHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI,
TOYECUHBIN AIICKTPUUECKHH 3apsij] — MPU PElIeHUH (PU3NIECKUX 33729

10.3

Pacnio3znaBath (usnueckue sBIeHUs (Mpo1iecchl) U 0ObICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYSIPHO-KMHETUYECKOH TEOpHUU  CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHue Tell, IBUKEHHE IO
OKPYXXHOCTH, HHEPIUsA, B3auMojeicTBue Ten; muddysus, OpoyHOBCKOE
JIBM)KEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX TeNl, U3MEHEHHE 00bEMa Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAlMsl, IJIaBJIEHUE, KPUCTAJUIM3AllKs, KUIIEHHUE, BIAXKHOCTh BO3/1yXa,
MOBBIIIEHUE JIABJICHUS ra3a Py €ro HarpeBaHuu B 3aKPBITOM COCYZE, CBA3b
MEXy IapaMeTpaMH COCTOSIHHS ra3za B M30IpoLEeccax; JIEKTpU3alus Ted,
B3aMMO/IEHICTBHE 3apsJI0B

10.4

OnuceBaTh MEXaHUYECKOEC JABYXXCHHUE, UCIIOJIb3Ys (1)I/I3I/I‘IGCKI/I6 BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IIEPEMCUICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TCjia, CHJia,
HUMITYJIBC  TCJIa, KHUHCTUYCCKAsA OHEPIrus, MNOTCHIMAJIbHAA  SHCPIU:Ad,
MECXaHHNYCCKasd pa60Ta, MCXaHHWYCCKasA MOIIHOCTb, IIpH  OIIMCAHHUH
IIPpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI HUCIIOJIB3YCMBIX BCJIWYHUH, HUX
0003HAYEHUS U CAWHHNIIBbI, HAaXOIUTb q)OpMy.]'ILI, CBA3BIBAOIIUC HNAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnucelBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCTIONB3Ys (PM3MYECKHEe BEIWYHMHBIL: JaBJICHUE Ta3a, TeMIepaTypa, CpeaHss
KHHETUYeCKast SHEprus Xa0TUYECKOTO JBUKECHUS MOJIEKYI,
CPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEILIOTHI,
BHYTPEHHSS SHEprus, pabdora rasza, KodQQHUIMEHT MOJE3HOrO JAEHCTBUS
TEIJIOBOTO JIBUTATENsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKHI
CMBICJI UCTIOJIb3YEMBIX BEIMYHMH, UX O0O3HAYCHUS U E€IMHUIIBI, HAXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceiBaTh  M3yYEHHBIE  DJIEKTPUYECKHE  CBOWCTBA  BEIIECTBA U
AJIEKTPUYECKHE SIBIICHUS (TIPOLIECCHI), UCTONB3Yys (PU3MUECKHE BETUUMHBI:




JNIEKTPUYECKUN  3apsf, JJIEKTPUYECKOE TI0JIe, HANpPsHKEHHOCTh  IIOJI,
IIOTEHIMAJl, PA3HOCTh IIOTEHLIUAJIOB; IIPX ONMCAHUM IIPAaBUIBLHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (H3UYECKYIO BEIMYHHY C
JPYTMMHU BETMYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE TPOLECCHI U SBJICHHUS, UCIIONB3Ys (PU3NIECKUE
3aKOHBl M NPUHLMUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Il 3akons
HeroToHa, 3aKOH COXpaHEHUS MEXaHMYECKOW 3HEPIHM, 3aKOH COXPaHEHMUS
UMITyJbCA, TPUHLMI  CYNEPHO3ULUN CWJ, TMPUHLHUI pPaBHOIpaBUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHMS BEILECTBA, TA30BbIE€ 3aKOHBIL, CBA3b CPEAHEN KHUHETUYECKOMN
SHEPruu TEIUIOBOTO JBMKEHHUS MOJIEKYJd ¢ aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHHUE M YCIOBHS (IpaHUIbl, 00JIacTH)
MIPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpPUOOpPOB U
TEXHUYECKUX  YCTPOWCTB; pas3iuyarh  yCIOBHS UX  0€30MacHOro
HCIIOJIb30BAHNUS B TOBCEIHEBHOM JKU3HU

10.9

BBINONMHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUI0 (U3UYECKUX SIBICHHU |
MPOIIECCOB C MCIOJIF30BAaHHEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU ITOM
dhopmynupoBaTh mpobaemMy (3a1ady) U THIOTE3y YYE€OHOTO IKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEITIOKEHHOTO 000PYAOBaHUS, MPOBOJAUTH OIIBIT
¥ GOPMYITUPOBATH BBHIBOJIBI

10.10

OCYH.[CCTBJ'ISITB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIMYHH,
IIpu 3TOM BI)I6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HU3MCPCHUSA U HCIIOJIb30BATb
HN3BECTHBIC METOAbI OLICHKU HOFpGH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBath  3aBUCHUMOCTH MCKIY (1)I/ISI/I‘IGCKI/IMI/I BCiInM4YnHaMu C
HCIIOJIb30BAHUCM  IIPSAMBIX H3MepeHHﬁ; IIpu  3TOM  KOHCTPYHUPOBATHb
YCTAaHOBKY, (bl/IKCI/IpOBaTB PE3YyJIbTAThL HOHy‘ICHHOﬁ 3aBUCHUMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(bI/IKOB, AC€J1aTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

CobmnronaTh npaBuiIa 6€30MaCHOrO TPya MPU MPOBEJACHNUN UCCIIE0BAaHUI B
paMKax  y4eOHOro  HSKCIepUMEHTa, Yy4eOHO-MCCIIeOBATENbCKON U
IIPOEKTHOM JESTEIBHOCTH C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacuérHble 3amaun ¢ SBHO 3aJaHHOW (DM3HUECKON MOJeNblo,
WCIOJIB3YS (PU3UYECKUE 3aKOHBI M MPUHIIHIIBI;, HA OCHOBE aHAJIN3a yCIOBUS
3a/1auM BBIOUPATh (PU3UUECKYIO MOJEINb, BBIACIATH (PU3UUECKHE BEIUYMHBI
u ¢dopMynbl, HEOOXOauMBbIe sl €€ pelIeHUs, MPOBOIUTH PACU€Thl U
OIICHUBATh PEALHOCTh MOJYUCHHOTO 3HAYCHHS (PU3NIECKON BETMUHUHBI

10.14

Pematp KauyeCTBEHHbBIE 3aJ1auHu: BBICTpauBaTh JIOTHYECKH
HETPOTUBOPEUUBYIO IIEMIOYKY PACCYKJCHHM C OMOpod Ha H3yYCHHBIE




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  ydyeOHBIX  3a7ad  COBPEMEHHbIE
WHOOpPMAIIMOHHBIE  TEXHOJOTMHM Ui TIOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIPETallUl U TpEeACTaBIeHUS Y4eOHOM U HAy4dHO-TOMYJSpPHOU
UHPOpPMALMK, TOJIYYEHHOW U3 pPAa3NIMYHBIX HCTOYHHUKOB; KPUTHUECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoAMTH MTpUMEPHI BKJIaa POCCUUCKUX U 3apyOKHBIX YIEHBIX-(DU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IIPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEAHEBHOW KU3HU
uig  obecriedeHust 0Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IS COXPaHEHHs 3JI0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

Paborats B rpynmne€ ¢ BBIIOJHCHHEM Pa3jIMYHbIX CONUWAJIbHBIX poneﬁ,
IJIAHUPOBATh PaOOTy TPYMIIBI, PAlMOHATIBLHO PACIIPENCTATh 00S3aHHOCTU U
IIaHUPOBATh ACATCIIBHOCTL B HECTAHAAPTHBIX CHUTYyaAlUAX, AaACKBATHO
OLCHMBAThb BKJIaJ KaXJ0ro W3 Y4YaCTHHUKOB TpyIIbl B PCHICHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOIN TEXHUKU
U TEXHOJOTUH, B MPAKTUYECKOW IESITENbHOCTH JIOJEH, IEeNOCTHOCTh H
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4YUTHIBATh rpaHulibl TIPUMCHCHUSA H3YUYCHHBIX (bHSPI‘ICCKPIX MOI[CJ'ICIZZ
TOYCUHBIN SHGKTpI/I‘-ICCKI/Iﬁ 3apsan, SAACpHad MOJCIbL aToOMa, HYKJIOHHAasA
MOJCJIb aTOMHOT'O AApa MMpU pCHICHUA (I)I/I3I/I‘IGCKI/IX 3aaaq

11.3

Pacnio3naBate ¢u3nveckue sBICHUS (MPOLIECCHI) U OOBICHITh UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBUSI
TOKa, B3aUMOJICHCTBHE MAarHUTOB, AIEKTPOMArHUTHAS WHIYKIUS, CHCTBUE
MarHMTHOTO TIOJii HAa TPOBOJHMK C TOKOM W JBWKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPaXKEHHE, MpeIOMICHHe, HHTephepeHIus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUST CBETa, (POTOIIEKTPUUCCKUIA
addekt (poTtodddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JTMHEHYATOTO
CIEeKTpa  aToMa  BOJOpPOJA,  C€CTeCTBEHHAas W HCKYCCTBCHHAs




PaaOaKTUBHOCTD

11.4

OHI/ICLIBaTB HSyHCHHBIe CBOI\/'ICTBa BeIIcCTBa (BHCKTqueCKHC, MAar"duTHBIC,
ONTUYECKUE, DJIEKTPUUECKYID IPOBOAUMOCTb DA3JIMYHBIX Cped) U
JJIEKTPOMArHUTHBIE  SIBICHUS  (IIPOIECCHI), HCHOJB3ysd  (hU3HUYECKHe
BCIIMYHUHBI: BHCKTpI/I‘IeCKI/Iﬁ 3ap;111, CHJia TOKa, SHGKTPI/I‘-IGCKOG HaprDKeHI/IC,
ANEKTPUIECKOE COMPOTHBIICHUE, pa3HOCTh moTeHnuanos, DJIC, pabora
TOKa, WHAYKUMS MarHuTHOro mnoJisi, cwia Awmrmepa, cuina JlopeHua,
I/IHILYKTI/IBHOCTI) KaTyHIKI/I, 3Heprm{ 3JI€KTpI/I‘-IeCKOFO U MAargdumuTHOI'O HOJICfI,
MepuoJ M YacToTa KoyieOaHWW B KOJeOaTebHOM KOHTYpE, 3apsij U Ccuja
TOKa B TIPOILIECCE TapPMOHMYECKHX JJICKTPOMArHUTHBIX KOJICOaHUH,
(hoKycHOE pacCTOSHME M ONTHYECKas CUJjla JIMH3bI; TPH  OMUCAHUH
HpaBI/IJ'II)HO TpaKTOBaTI) q)HBI/IquKI/IfI CMBICJT I/ICHOJ'II;?.YGMBIX BEINYNH, UX
0003Ha4YeHMs] U EQUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBIICHHS W TIPOIECCHI, HCIIOIB3YS
(bu3UYecKre BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
W YacToTa CBeTa, PHEpPIrus M UMIyIbC (POTOHA, MepHoJ] MoJypacnana,
SHEPTHsI CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bu3nuecKuit CMBICI UCTOJIb3yEMbIX BEIMYUH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AnHanu3upoBath PpU3NUECKUE MPOLIECCHI U SBJICHUS, UCTIONb3Ys (pU3nUecKue
3aKOHBl W TPHUHLOMIBLI: 3akOH OMa, 3aKOHBI IOCJIEIOBAaTEIBHOTO U
napajuieIbHOTO COeIMHEHUs MPOBOJIHUKOB, 3akoH [[xoynsa — Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKUWHU, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHUSI CBETAa, ypaBHEHHE
OiiHmTeitHa g doTtodddekrra, 3aKOH COXpaHEHHS SHEPruu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOIo 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaja; Mmpu STOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHE U YCJIOBHsS  (TpaHMIbI,  OO0JIACTH)
IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIllpaBJICHUEC  BCKTOpAa HUHAYKOUHU  MATrHUTHOTO  TIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

Ctpouth M OMUCHIBATh H300pakeHUE, CO3AaBaeMOE IJIOCKHM 3€pKajioM,
TOHKOM JIMH30U

11.9

BBITIONHATE OKCHEPUMEHTHI 0 HCCIEIOBaHUI0 (DM3MUECKUX SIBICHUU U
IIPOLIECCOB C MCIOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHMI; IPH 3TOM
(dopmynupoBath mpobaemy (3agady) U THIOTe3y y4eOHOTO 3KCIIEPUMEHTAa,
coOMpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYAOBaHUS, IPOBOAUTH OTIBIT
1 (OpPMYTUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBLIC HN3MCPCHUA (bI/I3I/I‘{CCKI/IX BCINYHNH,
Ipu 5TOM BI:IGI/IpaTI: ONTHUMAJBHBIN CIIOCO0 HU3MCPCHHUA U HCIIOJIB30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DU3MYECKUX BEIMYMH C HCIOJIb30BAHHUEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATH
pe3yabTaThl TOTYYEHHOH 3aBHCUMOCTH (DM3MYECKUX BEIMYMH B BHJIE
TaOauIl U TPaUKOB, IETaTh BBIBOAKI 10 Pe3yIbTaTaM HCCICIOBAHUS

11.12

CobmnronaTh npaBmiIa 6€301aCHOTO TPYy/la MPH MPOBEJACHNUN UCCIIETOBAHMIA B
paMkKax  y4eOHOTO  DKCIIEPHMEHTa, y4eOHO-HCCIeNOBATENbCKOH U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOﬁCTB n
71a60paTOPHOTO 0O0PYIOBAHUS

11.13

Pemate pacu€rHble 3aaud ¢ SBHO 3aJaHHON (U3MUYECKOW MOJIETBIO,
I/ICHOJ'II)3y5[ (1)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 HpI/IHHI/IHI)I; Ha OCHOBC aHaJIN3a yCJ'IOBI/ISI
3a1a49u BI)I6I/IpaTB (1)I/ISI/I‘ICCKYIO MOACIb, BBIACIIATDH (1)I/ISI/IT-I€CKI/I€ BCIINYHNHBI
u ¢GopMyiabl, HeoOXoauMble Al €€ pEelIeHUs, MPOBOJUTH pPacuéThl U
OLICHUBATH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA (1)I/I3I/I'-IGCKOI\/’I BCIIMYUHBI

11.14

Pemratp KA4eCTBEHHBIE 3a/1auu: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyXJCHHM C ONOpPOM Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Hcnonb3oBath  mpu  pemieHUH  yuyeOHBIX  3aJad  COBPEMEHHbIE
nH(MOpPMALIMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTallii M TMpeACTaBlIeHUusT Yy4yeOHOW U Hay4HO-TIOMYJISpPHOU
nHdopManuy, TOIYYEHHOW U3 Pa3IWYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTy4aeMyl0 HH(POPMALIHIO

11.16

OOBACHATH IIPUHIUIIBI HCI;'ICTBI/IH MalllMH, HpI/I60pOB N TCEXHHUYCCKHUX
YCTpOﬁCTB; pasjiniyatb YCIOBHA HUX 0e30I1aCHOI0  MCITOJL30BaHUSA B
HOBCCHHGBHOﬁ KHU3HU

11.17

[IpuBoAMTE MpUMEpPHI BKJIa/1a POCCUMCKHUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE NPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TEOpETUYECKUE 3HAHUS 10 (PU3HMKE B TOBCEIHEBHOW KU3HU
st obecrieueHnss O€30MACHOCTH TpH  oOpallleHHH ¢ mpubopamMu |
TEXHUYECKUMH YCTPOMCTBAMU, IS COXPAHEHHsS 3JI0POBBS M COOIFOICHUSI
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotare B rpymme C BBIMOJHEHHWEM pPa3UYHbIX COILMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHATEHO pacHpeAesiTh 00SI3aHHOCTH U
IUTAHUPOBATh JIEATENILHOCTh B HECTaHAAPTHBIX CHUTYallUAX, aJeKBaTHO
OLIEHMBATh BKJIaJ KaXJIOrO0 U3 YYACTHUKOB TpPYNIbl B pELICHUE
paccMmaTtpuBaeMoil mpooOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JIEMECHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®dusnka — Hayka O mnpupone. HaydHble MeTOmbI
IIO3HAHMS OKpYKaroero Mupa. Poss sxkcnepumenTa
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIecKux SIBJIEHUU u
npoueccoB. Hayunbie rumnortessl. dusmyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢uznyeckux 3akoHOB. IIpWHIUI COOTBETCTBUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTUYECKON ESITEIBbHOCTH JIOJIEH

MEXAHHUKA

KNMHEMATHKA

2.11

Mexannueckoe NIBIDKECHUE. OTHOCHUTEIBHOCTD
MexaHnyeckoro nBmwkeHusa. Cucrema oTcdéra.
Tpaektopus

2.1.2

[lepemenienue, CKOpOCTh (CpedHssi CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHATbHON
TOYKH, UX MPOCSKIMH Ha OCH CHCTEMBbl KOOPJIMHAT.
Clio)xeHue epeMeIeHU U CI0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOC U PaBHOYCKOPCHHOC HpHMOHHHeﬁHOC
JABHXXCHHUC. Fpa(bI/IKI/I 3aBUCUMOCTH KOOpJUHAT,
CKOPOCTH, YCKOPCHHA, IMIYTH H TCPEMCUICHUSA
MaTepHaHBHOﬁ TOYKH OT BpCMCHU

2.1.4

CBo0OoHOE MasieHne. Y CKOpeHne cBOOOTHOTO
naJIcHus

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOMepHOE
JBU)KEHUE MaTEPUAIIbHOW TOUYKM IO OKPYKHOCTH.
YrnoBas cKOpOCTb, JTUHEWHAs CKOpocTh. llepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHaps 0B, HCITHBIC 1 pCMCHHBIC TICpCAavun

2.1.7

[Ipaktuyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




MyTSIMU, PO ICHHBIMU TEIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBW)KCHUU C HavYaJbHOU
CKOpPOCTBIO, paBHOW HYymt0. M3ydenuwe nBuxeHuUs
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

H##Par## JUHAMUKA

2.2.1

[Ipuanun  otnocurensHOocTH ['anmnes. Ilepsbiid
3akoH HprotoHa. IHepumanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [IpyHIun cynepno3unmu cui

2.2.3

Bropoit 3akoH HproToHa 15151 MaTepuanbHOW TOUKH B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /171 MaTepuanbHbIX TOUYEK

2.2.4

3akoH BceMUpHOro TsAroteHus. Cuia TSDKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHUsI U cuia TpeHus nokos. Kosddumument
Tperusi. Cuina CONpOTUBIICHUS TPU IBKEHUH Teja
B KHUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOE W BpalIATSIIBHOE  JIBHIYKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cuabl OTHOCUTEIIBHO OCH  BpalleHUS.
[Tneuo cuibl. YcnoBusi paBHOBECUS TBEPIOTO TENA B
14(6(0)

2.2.9

Texandeckue YCTpOﬁCTBaZ NOAIIHUITHUKH, IBUKCHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckne paboTel. M3yueHue aBUKEHUS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ ACHCTBHEM
HECKOJIbKUX cui. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYTrOCTH, BO3HUKAOIUX B AehopMUpyemMoit
OpY)KUHE U PE3MHOBOM 00paslie, OT BEIMYUHBI MX
nedopmanuu. MccnenoBanue ycioBUH paBHOBECHS
TBEPAOTO TeJIa, UMEIOIIETO OCh BPALLEHUS

2.3

#H#HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

2.3.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHyJ'IBC CHJIBI U UBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus uMmiyiabsca B MICO. PeakTtuBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.3.4

MouHoCcTE CHIIBI

2.3.5

Kunernyeckass »5SHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOU SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas 3HEprus
yIpyro nehopMHUPOBAHHOK MIPYXUHBI.
[loTennmanpHas sHeprus Teiaa BOJINU3U NOBEPXHOCTH
3eMiu

2.3.7

[loTeHnnmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLUMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM DJHEPruu CHUCTeMbl Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOMCTBA:  JABWIKEHUE  PAKeT,
BOJIOMET, KONep, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue padoTsl. M3yueHue cBA3M ckopocTeit
TeJI MpHu Heynpyrom ynape. MccnenoBaHue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHWYECKOU
SHEpPIuH Tena

3 MOJIEKVJISAPHAS ®U3UKA U TEPMOAMHAMUKA
HH#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE HBUKEHHUE.
Hudbdysus. Xapakrep IBHKCHHUS U B3aUMOICHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, >KHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BEIECTBA HAa OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYI. KonunuaectBo BEII[ECTBA.

o IMTocTrostHHas ABoraapo

31 314 TemoBoe  paBHOBecue. Temmeparypa u €€

usmepenue. lllkana temneparyp Lenscus
Mopens uaeansHOTo Taza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKON TEOpUH HIECAIBHOTO
rasa
AOcomoTHas TeMrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKOM JHEPruu  TEIJIOBOTO  JIBMXKEHHS
yactull ra3a. [llkama remneparyp KenpBuna

317 VYpaBuenne Kunaneiipona — MennaeneeBa. 3akoH
JlanbToHa

318 I"a3oBbie 3aKoHBI. M30Mmpoiiecchl B HaeaIbHOM Tase ¢

MOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xxo0pa, u3odapa

3.1.9

Texnuueckue ycTpoicTBa: TEpMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTel. M3Meperrne Macchl BO3ayXxa
B KJIacCHOM KOoMHate. MccienoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEpPrusi TEPMOJIMHAMUYECKONH CHCTEMBI M CHOCOOBI
€€ U3MEHEHUA

3.2.2

KonnuectBo Temotsl u  paboTta. BHyTpeHHss
SHEPrus OJHOATOMHOI'O MJEAIBLHOIO Ira3a

3.2.3

Buant TeTJIoTIepeIavuu: TETJTOTIPOBOTHOCTb,
KOHBEKIIMSI, W3IydeHue. TemmoéMKOCTh  Tena.
VnaenrHasg  TEINIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.2.4

IlepBblii  3akoH TepmoavHaMHKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKHM K HM30IIPOLIECCAM.
['padpuueckas maTEpIpeTanus paboTh ra3a

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddummeHnT moae3Horo
nevictus (nanee — KII/I) termoBo#t mamuubl. [{uki
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IpOLECCOB B Mpupoje. TeroBble JBUTATEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTE€TUKH

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUI'aTCJIb BHYTPCHHECTO
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUITUOHECD

3.2.8

[Ipaktuueckue pabotel. M3mepeHue ynenbpHOU

TEIUIOEMKOCTH

3.3

##Par###AI'PEI'ATHBIE COCTOSHN A BEHLIECBA. ®A30BbIE

I[TEPEXO/IbI

3.3.1

[TapooOpa3zoBanne u kouaeHcauus. Mcmapenue u
KUTNIEHWEe. YJielmbHas TemoTa MapooOpa3oBaHMsL.
3aBUCUMOCTB TEMIIEPATYPHI KUIIEHUS OT JaBJICHHS

3.3.2

AOCONOTHAs ¥ OTHOCUTENBHAS BIIAXXHOCTh BO3yXa.
Hacpiennsii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHsie
Tena. AHM30TPONUsS CBOWCTB KpUCTALIOB. JKuakue

Kkpuctajibl. CoBpEMEHHbIE MaTEpHAIIbI




IInaBnenue u KpucTtajlyin3aluus. VaenpHas TemioTa

3.34
iassieHus. Cyonumanus
3.3.5 YpaBHeHUE TEIIOBOrO OanaHca
Texanueckue yCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUH TTOTYICHHUS
o COBPEMCHHBIX  MarTepuagoB, B TOM  YHCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTbl. l3mepeHue BiaXHOCTU
e BO3/IyXa
4 OJIEKTPOAMHAMUKA
###HPar#HH#IJIEKTPOCTATUKA
411 DnekTpuzaiusl Tel. JJNeKTpudeckui 3apsia. JlBa
o BH/IA DJIEKTPHIECKUX 3apSII0OB
4.1.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
414 Bzaumonericteue 3apsaoB. 3akoH Kynona
DIeKTpruYecKoe roJe. HanpsixénnocTth
415 AIEKTPUYECKOTO TMOJs. [IpuHIHI CyNmeprno3uIiny.
JIuHuyM HanpsKEHHOCTH 3JEKTPUUECKOTO TOJIS
416 Pabora cuI AIIEKTPOCTATUYECKOTO TOJIS.
o [MoTennman. Pa3HOCTh OTEHIMAIOB
4.1 [IpoBOOHMKKM U  JUAJIEKTPUKA B  MOCTOSHHOM
4.1.7 AIEKTPUIECKOM ToJIE. JuanexTpudeckas
MPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJCHCAaTOopa. DHEPrusl 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texuuyeckue yCTpoiicTBa: AIIEKTPOCKOIL,
419 ANEKTPOMETD, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJICHHE  JJIEKTpPOnpuOOpoB,  KOHJAEHCATOP,
KCEpPOKC, CTPYMHBIN IPUHTED
4.1.10 [IpakTuueckue paboTHLI. W3mepenue
- 3JIEKTPOEMKOCTH KOHJIEHCATOPa
##Par###TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIECTBOBaHUS MOCTOSTHHOTO
42.1 3IEKTpUUECcKOro Toka. Mctounuku Toka. Cuna Toxa.
4.2 ITocTostHHBIN TOK
4.2.2 Hamnpsokenne. 3akon OMma ais ygacTka Lenu
423 DIIEKTpUYECKOe COITPOTUBJICHHUE. VY nensHOE

COIMMPOTHUBJICHUC BCIICCTBA




4.2.4

HOCH@I[OB&TGHBHOG, mapajijiejibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOIHUKOB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoBwkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHWE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
anekTpudeckoit renu. KopoTkoe 3amMpIkaHue

4.2.8

DONeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAIJIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITYYKOB

4.2.10

[TonympoBoaauku. CoOCTBEHHass W TpPUMECHas
IIPOBOJIMMOCTh TOJIYIIPOBOJHUKOB. CBOMCTBa P-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOJIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYECKUil TOK B razax. CaMOCTOATENIbHBIN U
HECAMOCTOSITENIbHBIA  pa3psif. Pa3nuuHble THUIIBI
CaMOCTOSITENBHOTO pa3psaa. Mosnus. [1nazma

4.2.13

TexHuyeckue yCTpOWCTBa: aMIEpPMETpP, BOJIBTMETD,
peocTaTt, UCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE
npuOopHI, AJIEKTPOOCBETUTEIbHbIE puOopHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIH THO[,
TEPMHUCTOPBI u (hoTOpE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaTbBAHUKA

4.2.14

[Ipaktuueckue paboTel. M3yueHue cMemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UNsmepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO CONMPOTUBJICHUSL. Habmronenue
3JEKTPOJIN3a




11 KJIACC

Kon Koanposepsiemoro
IIpoBepsiemble 371eMeHTbI COAEPKAHUS
paszaesia  3j1eMeHTa
4 OJIEKTPOAMMHAMUKA
MATHUTHOE IOJIE. 9JIEKTPOMATHUTHA S MHA YKL
431 IlocTosguusie MAarHHTBL. BsaumonaetlictBue
e MOCTOSIHHBIX MarHUTOB
MarnuTtHoe nosne. BekTop MarHUTHOW MHIYKIMH.
432 [Ipunnun cynepno3uiuu. JIMHUKM MarHUTHOU
o MHAyKIuU. KapTrHa TuHUN MarHUTHOW MHIYKIIMU
TI0JISI IOCTOSTHHBIX MarHUTOB
MarauTHOE moJie MPOBOJHUKA ¢ TOKOM. KapTuna
JUHUW TIOJS JJIUHHOTO TMPSMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KAaTYLIKU C
TOKOM. OmeiT  Opcrena. BzanmoneiicTBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuita AMmriepa, €€ MOIyJb ¥ HalIPaBJICHHUE
Cuna JlopeHna, €€ MOIy/lb U HampaBJCHUE.
4.3.5 JIBI>KeHME 3apsHKEHHOM YacTHUIlbI B OJHOPOIHOM
MarHuTHOM noJe. Pabota cuisl Jlopenia
4.3.6 SIBneHre ANEKTPOMArHUTHON UHIYKITUH
4.3 4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUU
438 OJIC wuHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
o unaykun Papajest
Buxpeoe anexkrpuueckoe nosie. 3JC uHAyKIIMU B
4.3.9 MPOBOJHMKE, JBWXKYIIEMCS TOCTYHAaTeIbHO B
OJIHOPOJHOM MarHUTHOM TOJIe
4.3.10 [IpaBuio Jlenma
4311 NunykrtuBHOCTh. fIBnenune camoumuaykuuu. 2J(C
o CaMOWH/TyKIINH
4.3.12 OHeprust MarHUTHOTO TOJIS KaTyHIIKU C TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIE
TexHudeckne ycTpocTBa: MOCTOSIHHBIE MarHUTHI,
4.3.14 JJIEKTPOMArHMThI, dJEKTPOABUTATEIb, YCKOPUTEIN
AJIIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYh
[Ipaktnueckue paGoTel. M3ydeHHe MarHUTHOTO
4315 MoJIsl KaTyllKu ¢ TOKOM. MccrenoBanue EeHCTBUs

MNOCTOAHHOI'O MArLuTa Ha paMKy C TOKOM.

HccnenoBanue  sBIEHHUA — DJIEKTPOMArHUTHOM




WHTYKLIIHU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarensuasa cucrema. CBoOOIHBIE KOJIEOAHHUS.
lapmonmueckue konebanus. [lepwon, wyacToTa,
amIuATya u ¢dasa KojaebaHui

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MAsITHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KOJIeOaHMi.
Kunematnueckoen  JUHAMHUYECKOE  OTHMCAHHUE
KOJIe0aTEeIbHOTO JIBUXKECHUS

5.1.4

IIpeBpamienne »SHeEpruM MNpU TAPMOHUYECKUX
koneOaHusx. CBs3p  aMIUIMTYAbl  KoJieOaHMM
HCXOJIHOM BETMYHMHBI C aMIUTUTYJaMU KOJeOaHMit
€€ CKOPOCTH U YCKOPEHUS

9.1.5

KonebarenbHblit KOHTYD. CBoOoiHBIE
JJIEKTPOMArHuTHBIE KOJeOaHWsT B  HWICATHHOM
KOJIe0aTEeTbHOM ~ KOHTYpe. AHAIOTHUS  MEXIy
MEXaHHYECKUMH " AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3aKOH COXpaHGHHs DHEPrHH B  HJICATHHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

Beinyxaennbie MEXaHUYEeCKHe KoJeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHYXJIEHHBbIE
AJIEKTPOMArHUTHbIE KOJICOAHHUS.

5.1.8

Ilepemennbiii Tok. CHHYCOUJAIbHBINA TEPEMEHHbBIN
TOK.

5.1.9

MomtHocTh IICPEMCHHOI'O TOKa. AMHJII/ITy,I[HOG nu
HeﬁCTBYIOIHee 3HAYCHHC CUJIbI TOKA N HAIIPSIKCHUA

5.1.10

Tpanchopmarop. IlpousBoactBo, mepenava u
noTpebieHue ANEKTPUYECKOM SHEPTHH.
DKOJIOTUYECKHE  PUCKA  TPH  MHPOU3BOJACTBE
JNEKTPUYECKON SHEPTUH. Kynbrypa
WCIIOJIb30BAaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KUZHU

5.1.11

Texuuueckue YCTpOMCTBA: ceiicMorpad,
JIIEKTPUYECKUH 3BOHOK, JINHUM DJIEKTpOIepeIad

5.1.12

[IpakTrueckue paboTHI. HccnenoBanue
3aBHCHMOCTH MEPHOa MaNbIX KoJIeOaHUH rpy3a Ha
HUTA OT JUIMHBI HHUTH MW MAaccel TIpy3a.
HccnenoBanue mnepeMEHHOIO TOKAa B LENH W3
MIOCJIEIOBATEIILHO COEAUHEHHBIX KOHACHCATOPA,
KaTYIIKU U PE3UCTOPA




5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

521

MexaHu4yeckue BOJIHBI, YCIOBHS
pacmpocTpaHeHus.. [epuon. CkopocTb
pacnpocTpaHeHus | JjIuHa BOJHEL. [lonepeunsie
MIPOJIOJILHBIC BOJTHBI

5.2.2

#Hi#HPar###  Untepdepenumss wu  audpaxums
MEXaHHMYECKUX BOJIH

5.2.3

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

524

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBUS H3IY4EHUS
JJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B anekTpoMarHuTHON BOJIHE B

BAKyyMe

5.2.5

CBONCTBa AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE,
MpeIoMIIEHHUE, MOJIsIpU3aIus, nudpakims,
uaTepdpeperiusa. CKOpPOCTh  AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana »7eKTpOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIIATIEI PagroCBs3U it TEIEBUIECHUSL.
Pannonokarusa. DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpeibl

5.2.8

Texanueckue yCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHArHOCTHKA B
TeXHUKE M MEIUIIMHE, paaap, paauonpUEMHHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus

5.3

OIITHUKA

5.3.1

[IpsmonuHeliHOE  pacmpocTpaHEHHE CBETa B
oJIHOpoAHOM cpene. JIyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETa.
[TocTpoenue n3o0pakeHui B IIOCKOM 3epKaje

5.3.3

HpCHOMHeHI/Ie CBeTa. 3aKOHEBI IMpEJIOMJICHUA CBETA.
AOCOIIOTHBIN TTOKa3aTelb IMPECIOMJICHUA

5.3.4

ITonnoe BHYTPCHHCC OTpaXCHUC. HpeneanHﬁ
YroJi HOJIHOTO BHYTPECHHET O OTPAKCHUS

5.3.5

I[I/ICHepCI/ISI cBeTa. CIIOXKHBIN COCTaB OCJIOro CBETA.

IIBer

5.3.6

Cobuparomue M pacceuBarolie JMH3bL. TOHKas
nuH3a. DOKYCHOE pacCTOSIHUE U ONTHYECKas cuia
ToHKOWH JuH3BL [locTpoeHue wu300pakeHuil B
COOMpAIOIIMX U paccenBaroUINX JuH3ax. Popmyna




TOHKOM JIMH3EI. YBEIIMUEHHE, JaBacMO¢e JTMH30M

537 IIpeneinst [IPUMEHUMOCTHU r€OMETPUYECKON

OIITUKHU

NuTtepdepenmus crera. KorepeHTHBIC HCTOYHHUKHU.
538 Ycnosus HaOJIOICHUS MaKCHUMYMOB u

MUHHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB

Hudpakmus cera. JudpaknuoHHas peméTka.
539 YcnoBue HAOMIOICHUS TJIABHBIX MAaKCUMYMOB TIPH

NaJeHUH  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TU(PPAKIMOHHYIO PEHIETKY

5.3.10 [Monsipuzanus cBeta

TexHnueckue yCTpOMCTBA: OYKH, Iy1a,
5311 (doroanmnapar, MIPOEKIIMOHHBIN anmapar,

MUKpPOCKOII, ~ TE€JECKOI, BOJOKOHHAs OMNTHKa,
TUpaKIMOHHAs PeléTKa, HOISIPOUa

[IpakTnueckue paboTbl. M3mepeHue mokazarens
MIPEIOMIICHUS. HUccnenosanue CBOJCTB
n300pakeHuil B nmuH3ax. HaOmroneHue aucnepcuun
cBeTa

5.3.12

DJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['panunbt MPUMEHUMOCTH KJIACCUYECKOM
MexaHukd. [locTynaTsl TeOpUHM OTHOCUTEILHOCTH:
MHBApHMAHTHOCTb MOJYJS CKOPOCTH CBETa B
BaKyyMme, IPUHIIUI OTHOCUTEIBLHOCTH DUHIITEHHA

6.1

6.2 OTHOCHUTENBLHOCTD OJTHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHHU M COKPAIEHUE JUTUHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

CBsi3b  Macchl C DJHEPrHe ©  HUMIYJIbCOM
6.4 CBOOOJIHOM YacCTHIIbl. DHEPTUsl MOKOS CBOOOIHOM
YaCTHULBI

KBAHTOBAS ®U3UKA

7.1

#iH#Par###3JIEMEHTBI KBAHTOBOM OITTUKU

®oronbl. @opmyna Ilmanka cBsA3UM OHEPruu
7.11 ¢oToHa € ero yacToTod. DHEprust M HUMILYJIbC
dotona

OTkpeiTHE U UccaenoBanue GpoTorddexra. OnbIThHI

712 A.T". CroneroBa. 3akonsl poTodhhexTa

VYpaBHenue OiHmTeiiHa a8 QoTorddexTa.

7.1.3
«Kpacnas rpanuna» gortoadpdexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOeneBa




7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texaudeckue YCTpOKHCTRA: (OTO3IEMEHT,
doTonaTuuk, CoTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb atoma Tomcona. OnbiTel Pezepdhopaa no
UCCIIEIOBAaHHIO CTpoeHHsI aToMa. [InanerapHas
MOJIENIb aToMa

7.2.2

[Toctynmater bopa. H3mydenume u mnorziomeHue
(GOTOHOB IpU NEpexoae aromMa C OJHOTO YPOBHS
SHepruu Ha Jpyrod. Buasl cnektpoB. Croektp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BonnHoBeie cBoiicTBa ywactuil. Bosubel ne bpoitns.
KopnyckynsipHo-BonHoBOM ayanusm. udpakums
3JIEKTPOHOB Ha KpUCTAJLIAaX

7.2.4

CnoHTaHHOE n BBIHYXKJICHHOC H3JIy4YCHHUC.
YCeTpoicTBO ¥ MPUHIUTT PaOOTHI Jiazepa

7.2.5

TexHHn4ecKne yCTpOMCTBA: CIEKTPAJIbHBIN aHAJIN3
(cnexkTpockom), J1azep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenune
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metobl HaOIIOAEHUS u perucTpamnu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpoiTue paguoaktuBHOCTH. OnbITE Pe3epdopaa
0 ONpEeAENeHUI0 COCTaBa  PaJlMOAKTUBHOTO
n3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3ny4YeHus. BiausHue paguoakTUBHOCTH Ha KUBBIC
OpraHU3MBbI

7.3.3

OtkppiTe TpoTOHa U HeWTpoHa. HykionHas
mozens siapa leiizenOepra — lBaneHko. 3apsia
aapa. MaccoBoe uncio siapa. M3oTorsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIH
Oera-pacna. ["amma-n3nyuenue. 3aKoH
PaIMOaKTUBHOTO pacrnajia

7.3.5

DHeprus CBS3M HYKJIOHOB B sijipe. SIIepHbIE CHITBL.
JedexT macchl siapa

7.3.6

ﬂIleHBIC pCaKkIuu. HGHCHI/IC W CUHTC3 SAJCP

7.3.7

SnepHblii  peaktop. TepMOsSIEpHBI  CHHTES.
[IpoGnemMbl U MEPCTIEKTUBHI SAEPHON SHEPTrEeTHKH.
OKOJIOTUYECKHE ACIIEKTHI SIAEPHON SHEPTETUKU

7.3.8

OnemeHTapHble 4YacTUIbl. OTKpBITHE MO3UTPOHA.




DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Buinbcona, siepHbIil peakTop, aToMHas bom0ba

7.3.10

[IpakTnueckue pabotTel. lccnenoBaHue TPEKOB
gacTul] (1o TOTOBBIM (GoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nus, sipKue 3BE3JBI,
IUTAHETHI, UX BUJIUMOE JBHKEHUE

8.2

Conneunas cuctema. [lmaHeTsl 3eMHOM TpYIIIBI.
[InaneThI-TUraHTBl M WX CIYTHUKH, KapJIUKOBHIE
wia"geTsl. Masele Testa COTHEYHON CUCTEMBI

8.3

Conune, ¢otochepa u armochepa. ComHeuyHas
AKTUBHOCTH

8.4

Hcrounuk sueprun CosiHIA U 3BE3NT

8.5

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, paauyc, TeMmIeparypa, ux
B3aUMOCBs3b. [lnarpaMma «CreKTpaabHbIA KIAcC —
CBETHUMOCTD). 3BE3 bl TJIaBHOM
MIOCJIEI0BATEILHOCTU. 3aBUCUMOCTh  «Macca —
CBETUMOCTB)» JUTSt 3BE3]1 TJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

#H##Par###BuyTpennee CTpOEHHUE 3BE3 L.
CoBpeMeHHbIE MPEACTaBICHUSI O MPOUCXOXKICHUH
u 3BoJonuu ConHia U 3BE3]1. DTarbl KU3HU 3BE3]1

8.7

Mineunsiii [lyts — Hama [Manaktuka. CnvpanibHas
cTpykrypa ["anaktuku, pacnpenenenue 3B€3/1, ra3a
u nbul. llomoxxenne wu jaBukenune CoJiHLIA B
lanakruke. [1nockast u cheprueckas MoACUCTEMBI
lNanaxtuku

8.8

Tuner ramaktuk. PanuorasakTuku W KBaszapsbl.
YUépHbie ABIPHI B SI/Ipax ralaKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xab6usa. Pa3beranue ranaktuk. Bo3pact u paauyc
Bcenennoii, teopus bonbiioro B3peiBa. Monens
«ropsiueii Beenennoin». PenukroBoe usiryueHue

8.10

MacmraGHast CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménnsie poOIeMbI
aCTPOHOMHUH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeHero oduero
o0pa3zoBanus

1

CpopMHpPOBAaHHOCT, YMEHHUN pacro3HaBaTh (PU3UYECKUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenue ocCHOBOMOJArarOIUMU  (PU3MUYECKHUMH  TMOHATUSIMH U

BEJIMYMHAMU, XapaKTEPU3YIOIINUMH (PU3NYECKUE MTPOIIECCHI

CpopMHpPOBAaHHOCT, YMEHH TPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJICKYJIIPHOM (N3N’ u TEPMOIMHAMUKH,
AJIEKTPOIUHAMHUKHN, KBAHTOBOW (DM3UKU Il aHaIu3a W OOBSICHEHUS
SBJIGHUH MHKPOMHpa, MaKpoMHpa M MeraMupa, pas3jinyaTh YCIOBUS
(rpaHuiipl, 06J1aCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh
BceoOLuii xapakrep (GyHIaMEHTAJIbHBIX 3aKOHOB U OTPaHHMYEHHOCTH
UCIIOJIb30BAHUSI YAaCTHBIX 3aKOHOB; AaHATU3UPOBaTh (HU3HUECKUE
IPOLECCHl,  HUCMOJb3yd  OCHOBHBIE  TOJOXKEHHS, 3aKOHBI U

3aKOHOMEPHOCTH

ChopmMupoBaHHOCTh yYMEHHUSI paziuyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNIe (PU3NYECKUX TEIl U MPOIIECCOB (SIBJIICHUIA )

ChopmMupoBaHHOCTh yMEHHUSI peliaTh pacu€THbIE 3aJaud C SIBHO
3aIaHHOM W HESBHO 3aJlaHHON (HU3MYECKON MOJENbI0: Ha OCHOBAaHUU
aHaJM3a YCIIOBUS BbIOMpaTh (HU3UYECKHE MOJEIH, OTBEYANOIINE
TpeOOBaHUSAM 334, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynaTtbl  (U3MUECKUX  TEOpPUH  MPH  HCHOJIb30BAHUU
MaTeMaTUYECKHX METOJOB PEIICHMs 3a/ad, IPOBOJIUTH Pacu€Tbl Ha
OCHOBAaHWU WMEIOIIMUXCS JAaHHBIX, aHaJU3UpPOBAaTh pE3ylIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHBIE 3aJaud, TPeOyIOIIME MPUMEHEHUs 3HAHUN M3
pa3HbIX pa3/eloB MIKOJBHOTO Kypca (M3UKH, a TakkKe WHTEerpaluu
3HAaHMM M3 JIpYTUX [PEAMETOB E€CTECTBEHHOHAY4YHOIO  IMKJA:
BBICTPAaUBaTh JIOTMYECKYIO IIETNOYKY pacCyXJEHUH C ONOpoill Ha

N3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/IC SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO NIO3HAHUS,
UCTIOJb3YeMbIMH B  (U3UKE: TPOBOJAUTH MpPSIMble U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpas ONTHMAJIBHBIN CIIOCOO
U3MEPEHUs] U HCIOJIb3YsI M3BECTHBIE METOJBI OICHKH ITOTPEITHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCICAOBAHUE 3aBHUCHUMOCTEH (H3UUIECKUX
BEIMYMH C WCIOJBb30BAaHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSATH
NOJTy9eHHBIC PE3YJIbTAaThl, UCHOJb3Yysl (PU3NUYECKUE TEOPHHU, 3aKOHBI U
TIOHATHS, W JIENIaTh BBIBOJIBI, COOJIOIATh MpaBmiIa 0e301acHOro Tpyaa
IIpY TIPOBEACHUH HMCCIIEIOBAHNN B paMKaxX ydeOHOTO SKCIIEPHMEHTa H
y4eOHO-UCCIEeIOBAaTENbCKOM  AEATETbHOCTH € HCIIOJIb30BAHUEM
MUQPPOBBIX ~ M3MEPUTENBHBIX  YCTPOMCTB M J1abOpaToOpHOTO

000pyI0BaHUS

CpopMHpOBAaHHOCT,  YMEHUW  aHAIM3UPOBATH U OIICHUBATH
TOCTIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3MUYECKUMH TPOIIECCAMH, C TO3UIUN IKOJOTUUECKOU
0€e30I1aCHOCTH; MPEACTABICHHUI 0 parroHaIbHOM
NPUPOJOTIONH30BAaHUM, a  TakKe€  pa3yMHOM  HCIIOJb30BAHHUH
JOCTWKEHUM HAyKM W TEXHOJIOTUW IS JajdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOrO 00IIecTBa

OBnageHue pasIUYHBIMU  criocobamu  paboTel ¢ uHOOpMaIuen
(GHU3NYECKOTO  CONEpXaHUS C  HCIOJB30BAHUEM  COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJOTHA, pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIn3a U OLCHKHU JOCTOBEPHOCTHU HOHy‘I&GMOﬁ I/IH(i)OpMaLII/II/I

10

ChopmupoBaHHOCTh ~ YMEHMHl  MPUMEHSATh  OCHOBOIOJAraollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBI JJIs aHajuu3a Hu
00BsCHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAAIIUX Ha 3BE3NAX, B
3BE3MHBIX CHUCTEMaX, B MEXTaJIaKTUYECKON cpele; JIBUKCHUS

HeOECHBIX TeJI, DBOIIOLUH 3BE311 1 Beenennoin




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
11O ®U3UKE

Kon Kon

pasnena/te JJjieMe IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
MBI HTa

1 MEXAHUKA

1.1 KMHEMATHUKA

111 MexaHu4deckoe JBHKCHUC. OTHOCUTENIFHOCTh MEXaHHYSCKOIO

nBkenusa. CucreMa oTcuéTa

MarepuanbHas TOUKa.

Eé€ pamryc-BeKkTop:
Pl )=(xle) vr ) z(r)),

TpaeKTopIif,

1.1.2 nepeMelleHIe:

Ar =r1(ty))—7(t)) =1, —11 =
= (Ax, Ay, Az),

IyTb.

CroxeHIIe HE[JEMEU]EHIIfIZ

Ay =4, +47

CkopocTh MaTepuagbHOM TOUKHU:
AF
At

0= =rr'= [Ux.UT.U__].

Ar—+

Ax , ) .
v o=— =1X,, aHaJIOITMHO v, =V, U.="Z,.
At |yo :
1.1.3

CroeHHe CKOpocTeil: ¢, =0, + 0, -

Brruncrnenue nepeMernieHus 1 yTu MaTepuaIbHOM TOUKH MU
NPSMOJIMHEHHOM JIBUKEHUH BJIOJIb OCH X MO TpaduKy

3aBHCUMOCTH V(1)




1.14

a,

At

. . AD -
YCKD[JEHIIE-‘ MAaTepPHANMEHOI TOYKIL a = —L =u = [ﬂr
r—sl

Au . .
—=|  =(v,),". amanmorgHO a, =(v, ', a.=(v.)".
Af o ' ' B o

1.15

PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE:

xX(t) = xg + Vpxt

U (t) — vgx = const

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHUE:

at

x(t)=x,+v, 1+

v(t)=u, +at

a. = const

Ull.'r - U_ll.'r = 2.‘_".'__{ [Il _Il]

HPII JBILKEHINI B O/THOM HANPABISHII IIVIE S= 2+ =

1.1.7

CBoOoaHOE MmajieHne. Y CKOpeHUe CBOOOTHOTO TaACHHMS.

Vi

Yo o

(0] Xo ‘(',r

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f
g1 . 2
V(f) =y U, f+ 1T =1, +U,sina- r—%

v.(t)=v,, +gt=u,sina—gr

{u: (t)=vy, =v,cosa

=0

o
X
g =—g=const

1.1.8

KpuBosmmHeliHoe nBuxkeHue. J[BHKeHNEe MaTEPUAIBHON TOUKHU
110 OKPYKHOCTH.
VYrnoBas v JIMHEWHAs! CKOPOCTh TOYKH:
v = wR
[Ipy paBHOMEPHOM JIBHKEHHH TOYKH IO OKPYKHOCTH
2

=—=2
w T )

LleHTpOCTpEMUTENEHOE YCKOPEHUE TOUKH:

[TosniHOE ycKOpeHHe MaTepuaIbHOM TOUKH

1.1.9

TBépnoe teno. [locTymarensHoOe U BpalmaTeIbHOS ABUKEHUE

TBEPJIOTO TETA

1.2

JTMHAMUKA

1.2.1

Huepruansubie cucteMbl oTcuéra. [lepBbiii 3akoH HproToHa.

HpI/IHHI/IH OTHOCUTeNbHOCTH ["anunes

1.2.2

Macca tena. IllnmoTHOCTE BeliecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMD CyneproO3ULINN CUIL:

- - -

FpaBHo,qeﬁCTB =F + F+..




1.2.4

Bropoii 3akon Hetotona: st marepuaibHoil Touku B ICO

>
>

F1 = ma1

Ap = FAt

1.2.5

-

Fi? ﬁ?l

Tperuit 3akoH Hpr0TOHA [1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fp

1.2.6

3aKOH BCEMHPHOTO TATOTEHUS: CHJIbl MPUTSHKEHUS MEXIY
TOYEYHBIMUA MAacCaM¥ PaBHBI
mim,
R2

F=G

Cuna tsxectu. LleHTp TskecTH Tena. 3aBUCHMOCTH CHJIBI
TSKECTH OT BBICOTHI N Ha/l TIOBEPXHOCTHIO MJIAHETHI PAIHYCOM

RO:
GMm

9= R, + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUsl CKOJIbKEHUS:
Fp = uN

Cuna TPCHUA ITIOKOA:

Kospduunent tpenns

1.2.9

JlaBnenwue:

1.3

CTATUKA




13.1

—

F

MOMEHT CHJIIBI OTHOCHTEIIFHO OCH BpalICHUA:

>

IM| = FI, rne | — rutevo cuet F

OTHOCHTEIBHO  OCH,  mpoxojsamied  yepe3  Touky O
HEPIEHIUKYISAPHO PUCYHKY

1.3.2

LenTp macc tena. LleHTp Macc cucTeMbl MaTEPUAIbHBIX TOYEK:

N mqyr; + mory+...
Tu.M. =
mq + m, +...

B oaHOpoHOM TOJ1E TSHKECTH
(g = const)

OEHTP MaCC TEjla COBIAAACT C €T0 ECHTPOM TSXKCCTH

1.3.3

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
\[}:"1 +F,+...=0

1.3.4

3akoH Ilackansg

1.3.5

JlaBaenue B )xugkocTH, mokosuieics B UCO:

p =po+pgh

1.3.6

3akoH Apxumena:

-
-

FApx = _PBbITeCH

CCJIM TCJIO U ) KUIKOCTB ITIOKOATCA B I/ICO, TO

FApX = ngBblTeCH

YcnoBue nmiaBaHus Tea

1.4

3AKOHbI COXPAHEHUA B MEXAHUKE

14.1

HNMnynsc MmaTepralbHOM TOYKHU:

p=mv

1.4.2

HNMmynsc cCUCTEMBI TEIL:




p=pt+p+..

3aKOH M3MECHCHUS U COXpaHCHHA UMITYJIbCA:

B UCO

Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHemHAt+- .-

B MUCO , ecniu
, €CIIN

- -

FlBHeLLIH + FZBHe]_LIH +...=0

PeakTnBHOE IBIDKEHIE

\<@(ﬁ‘

Ar X

1.4.4
PaboTa cHiIBl Ha MaJIOM [IEPEMEIICHHH:
A= |I*:||J.f| -cos a=F, - Ax
./(1:
)
MomHoCTb CHITBL:
€CIH 3a BpeMs
1.4.5 At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTH CHIJIBI

AAd
P=— =F-p-cosn
At I




1.4.6

Kunerndeckast sHEprust MaTepUaIbHON TOYKHU:

mv?  p?

Eun =

2 2m

3aKOH M3MECHCHHUS KHHETUYCCKOM SHEPTrUU CUCTEMbI

MaTtepruaibHbIX To4ek: B MCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas HEPTHS:
JUISL TIOTEHIIMATBHBIX CHII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

HOTGHHI/I&J’IBHaﬂ OHEPTHUA MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM
T10JIC TAXKECTH:

Erm'reHu =mg h

[ToTenuuanbHas 3Heprus yrnpyro n1ehopMUPOBAHHOTO Tela:

kex?

E HOTeHL, — 2

1.4.8

3aKOH U3MEHEHUA U COXpaHCHHA MEXaHNYECKOU OHCPIUH:
Euex = B + Emr&m-
B IICO AE,ex = Agcex HEMOTeHIL CEM
B IICO AE,ex = 0, eCII Agcex HEOOTEHIL. CHI 0

1.5

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

15.1

IapMoHHYECKHE KoJIeGaHust MarepraIbHOMI TOYKH.
AMrumaTyna u ¢asa kosnebanuil. Kunemarnueckoe onucanue:
x(f) = Asin| @t +o, ).
v =x.
a(n=(v ), =—o'x) =>a +a'x=0,
TJIe X - CMEIIEHHE U3 PAaBHOBECHS.
JInHaMHU4YeCKOe ONUCAaHUE:

ma, = —kx,
X

rac




k=mw

OTO 3HAYUT, YTO

E, = —kx.

DHepreTnyeckoe OMMcaHue (3aKOH COXpaHEHHS] MEXaHUYECKOU

SHEpPrum):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3p aMIUIMTYZl KOJIEOAHWH CMEIIeHMs] MaTepUaJbHOU

TOYKHU C aMIUTUTYJJaMU KoJieOaHU# e€ CKOPOCTH U YCKOPEHUS:

Upe =04, @ =04

[lepuon u yactora KoyieGaHMii:

r-2t_1

e ¥

[leppon MameiX CBOOOJHBIX KOJEOAHUH MaTEeMaTHYECKOTO

MasATHHKA:
1.5.2 ]
IT=2m|—
g
[Teproa cBOOOIHBIX KOJIEOAHUN MTPYKUHHOTO MasSTHHKA!
m
I=2n|—
k
1.5.3 Boinyxxnennsie konebanusi. Pezonanc. Pesonancunas kpuas
[Tortepeunsie u MIPOJIOJTHHBIC BOJIHBL. CkopocTh
pacupoCTpaHCHHUS U JTMHA BOJIHBI:
1.5.4 1=vT =2
v
WnTepdepenuys u qudpaxius BOIH
1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMO/JUHAMUMKA
2.1 MOJIEKVJISIPHAS ®U3UKA
Mogenu cTpoeHus ras3os, KUAKOCTEW U TBEpAbIX Teil. [lycTh
211 TepMOAMHAMHUecKass cucrema (Teno) cocrour u3 N

OJIMHAKOBbBIX MOJICKYJIL. Tor,ua KOJIMYCCTBO B€IICCTBA




N m

v =—=—
Ng
rae Ny

—9ucio ABOrajapo, m — mMacca CUCTEMBI (Tena),
U— MOJISIpHAsI Macca BEIIeCcTBa

21.2 TennoBoe IBMKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 B3anmoeiicTBrue yacTuil BemecTra
214 Huddy3us. bpoyHoBckoe qBUKEHHNE
2.15 Monens naeansaoro raza 8 MKT
CBs13b MeX/1y JTaBJICHHEM U CpeHEH KUHETHYECKOW sHeprueu
MOCTYNMATEFHOTO TETUIOBOTO JIBIKEHHSI MOJIEKYJI HJIEATbHOTO
ra3a (ocHoBHoe ypaBHeHHe MKT):
P ! ma? Eni{m“uﬁ 20z
= - o = — - = — - s
3 301 2 3
2.1.6
riae M0 — macca OJJHON MOJIEKYJIBI,
N
n=-—
%4
N- KOHIIEHTPALS MOJIEKYJ
2.1.7 AoOcomroTHas Temriepatypa: T =t +273K
CBs3b TEMIIEpaTyphl ra3a co CpeIHe KMHETUYECKON SHEeprueu
MOCTYMATEIbHOTO TEIJIOBOTO JBM)KEHUSI €70 MOJICKYII:
2.1.8
{ 2
— | myy 3
Epee=|—— | == kT
L2 2
219 VYpasuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJUHAMUKE:




(Vpeprerse Merreeesa — Krareipona
| BeIpesKeHHe U1 BHYTPeHHEH JHepIHH

VpaBHeHNe MeHueneeBa — KiameiipoHa (IIpIMeHIM

3AICIH):

oV =""RT =vRT = NkT, p=P%L

u H

BripaskeHIe 11 BHYTPeHHell SHepTHI 0IH0aTOMHOTO ]
rasa (IpHIMeHIMEble OPMET 3aIIcH):

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

2111

3aKkoH HaJ'IBTOHa I JaBJICHHUA CMECHU Pa3pCKCHHBIX I'a30B:

p=p+pt+..

N3omporieccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM
MoJiekys N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):
nzorepma (T = const): pV = const ,

uzoxopa (V = const):

— = const
n3zobapa (p = const):
V
2.1.12 — = const
T
I'pamueckoe npencrasnenne nzomnporeccoB Ha PV-, pT-u VT-
JarpaMMax.
OO0beIMHEHHBIN ra30BbINA 3aK0H:
pV
— = const
T
JUTS TIOCTOSIHHOTO KOJIMYECTBA BEILIECTBA V.
Haceimiennsie W HeHachlllleHHble Tapbl.  KadecTBeHHas
2.1.13 3aBUCUMOCTb IUIOTHOCTU U JIaBJIEHUS HACBIIIEHHOTO Mapa OT

TEMIIepaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa HACBHIIIEHHOTO




napa

Bnaxunocts Bo3ayxa.

OTHOCHTEIbHAS BIIAXKHOCTD:

2114 @ (D)
P Prconara()  Praconapa(D)

M3MeHeHne arperaTHbIX COCTOSIHMW BEILIECTBA: MCIIAPEHHE U
2115 KOHJICHCAIINS, KUTICHUE JKHUIKOCTH

H3MeHeHne arperaTHbIX COCTOSIHMM BEIIECTBA: IJIABJICHUE W
2116 KPUCTAILTH3AIUS
2.1.17 [IpeobpazoBanue sHEprun B (Pa3oBBIX MEpexogax

2.2 TEPMOJ/IMHAMUNKA

22.1 TennoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 Buytpennss sneprus

Temonepenaua kak cnocod U3MEHEHUS] BHYTPEHHEHN 3Hepruu
2.2.3 0e3 comepuieHUs paboThl. KOHBEKIHs, TEMIOMPOBOAHOCTD,

U3IIy9CHHE

KonuyecTBo TEIIOTHI.
224 VnenpHas TEMIOEMKOCTh BEIIECTBA C:

Q = cmAT

VYnenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VenpHas TermoTa miaBieHus A Q = Am.

VY nenpHas TEIIOTa cropanus Tormea J: Q = gm

DneMeHTapHas padoTa B TEPMOIMHAMUKE:
2.2.6 A =pav

Boruncnenue pabotsl no rpaduky mnpoiecca Ha pV-guarpamme
[IepBeIit 3aKOH TEPMOAMHAMUKH
Q12 =AUy + Ayz = (U — Uy) + Ar

2.2.7

Annabara:

Q12 =0= A4y, = (U; — Up) =AUy

2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpatumsbie npoieccs
2.2.9 [Ipunuune! geiicTBus Temaosbix MamuH. KIT/T:




_A o _|me|=l—|gxm|

3 IHET _ SHAD
0

0

Harg U Harp

2.2.10

MakcumansHoe 3HaueHue KII/. ukn Kapho:

Ty ~Ton ., T

uarp

T

marp Tmr'p

S

Max N = Mgy =

2211

VYpaBHEHUE TEIJIOBOTO OaslaHca:
Q1 + QZ + Q3+= 0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OneKTpu3anus Tell U €€ NPOSIBICHUSA. DIEKTPUUYECKUN 3apsifl.
JBa Bupa 3apsga. DJIEMEHTapHBIA SJIECKTPUYECKUN 3apsjl.

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsaa

3.1.2

BzaumonerictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJTHOPOJTHOM BEIIIECTBE C TUAICKTPHUCCKOM

IMPOHUIACMOCTBIO £

>

F=k|g1|-|:h _ 1 _|‘-'_?'1|'1
g 4neg, ~

3.1.3

OnekTpuyeckoe moJie. Ero paeiicTBMe Ha 3JIEKTpUYECKHUE

3apsabl

HaprDKéHHO CTb DJICKTPHUYCCKOTI'O ITOJIA:

-

. F
B QupoGuprii
ITone Toueynoro 3apsaa:
3.14 E =k riz
OJIHOPOJHOE TIOJIE:
;? = const.
KapTtuns! nuHMi HaNTpsHKEHHOCTH 3TUX OJIEN
315 IToTeHIManbHOCTD HIIEKTPOCTATUYECKOTO TTOJIA.

PazHocth NMOTCHIUAJIOB U HAIIPSAXKCHUC!




A1z = q(P1 — ¢2) = —qA¢p = qU.
[ToreHumanpHas SHEPTHS 3apsiaa B JIEKTPOCTATUYECKOM IIOJIE:
W =q¢

A=—-AW

Ilorenuman QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_ﬂ
T q

CBs13b HaprDKéHHOCTI/I noJi1 U pa3HoCTU IMOTCHUUAJIOB JIA

OJTHOPOJTHOTO 3JIeKTpocTarudeckoro mossi: U = Ed

3.1.6

[IpyuHIHN cyneprno3uuy IEKTPUYECKAX TTOJIEH:

- - -

E :E1+E2+,¢ :d)l +¢2+

3.1.7

[IpoBOTHUKY B ANIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA

E+ = 0, BHyTpHU ¥ Ha MOBEPXHOCTH MMPOBOIHHUKA (p = CONSt

3.1.8

JIMdIeKTPUKY B 3IEKTPOCTATHUECKOM Mosie. J{uanekTpuueckast

IMPOHUIIACMOCTD BCIICCTBA €

3.1.9

Konpaencarop. 21eKTpo€MKOCTh KOHIEHCATOpA:

q
C=-—
U

:‘)HCKTpOéMKOCTL IIJIOCKOI'O KOHACHCaTOopa:

_€§S
= p = ¢€Cy

3.1.10

HapaHHeJ'IBHOC COCAMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = Uz =---'Cnapam1 _Cl +Cz+

IlocnenoBaTenpHOE COEIMHEHNE KOHACHCATOPOB:

U=U1+U2...,q1=q2=_“’ = — 4+ —+...

3.1.11

9Hepr1/151 3apsKCHHOT'O KOHACHCATOpA:

U CcU? 2
2 2 2C




3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.21

Cuia Toka:

TTocrosgunerii Tok: | = const

st mocrosiHHOTO TOKA ( = It

3.2.2

VYcnoBus CyIecTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsokenne U u 3JIC E

3.2.3

3akon Oma 11 yyacTKa IeMH:

U
I=—
R

3.24

DneKTpuuecKoe COTIPOTHUBIICHUE. 3aBHUCHUMOCTH
COTIPOTHUBIICHUS] OJHOPOJHOTO TPOBOJHUKA OT €ro JUIMHBI U

CCUCHU. Y;{eanoe COITPOTUBJICHUE BCIICCTBA.

[
R=p§

3.2.5

HUctounuku Toka. IJ]C ucrouHuka Toka:
_ ACTOpOHHl/IXCHJI

E =
q

BuyTpennee conpoTuBiieHuE UICTOYHHUKA TOKA

3.2.6

3akon Oma 151 IOJIHOM (3aMKHYTOM) 3JIeKTpUYecKon 1enu: E

= IR + Ir, oTkyna

3.2.7

[MapasiensHO€e COETMHEHHE IPOBOTHUKOB:
I=11+12+...,Ul=U2=..,
1 1 4 1
Ruapann  R1 R




HOCHeI[OBaTeHBHOG COCAUHCHUC HpOBOIIHI/IKOB:
U=Ul+U2+..,I11=12=.,
RHOCJI = R1 + R2+

3.2.8

Pabota anexrpuueckoro Toka: A = [Ut.
3akon Jxoyns — Jlenma:

Q = I?Rt
Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MOH_[HOCTI) OJICKTPUYECKOTO TOKaA:

TemoBast MOIITHOCTD, BbIIEIsiEeMasi HA PE3UCTOPE:

p=rr=L -
R

MoimHoCcTs HCTOUHMKA TOKA:

3.2.10

CBO60,Z[HBI€ HOCHTCIIN SJICKTPUYCCKUX 3apsA10B B
IMPOBOAHHKAX. MexaHu3MBbl IMPpOBOAUMOCTH TBépI[BIX
MCTAJIJZIOB, pacTBOpPOB H PpacCiliaBOB O3JICKTPOJIMTOB, TI'a30B.

[TonynpoBoanuku. [1os1ynmpoBOAHUKOBEIH 10

3.3

MAT'HUTHOE ITIOJIE

3.3.1

MexaHnyeckoe B3auMOJIEHCTBUE MAarHUTOB. MarHuTHoe mnoJe.
Bekrop wmarnutHOM wuHAykiuu. IlpuHiun cynepno3unuu

MAaTrHUTHBIX MOJIEH:
B = B]_ + BZ +. ..

JInaun HHAYKIOUU MAr"diuTHOTO  IOJIA. KapTI/IHa JIMHUM
WHIAYKIIUHN MAardmMTHOI'O IIOJIA IIOJIOCOBOI'O n

HOI[KOBOO6pa3HOFO IIOCTOSAHHBIX MarHuTOB

3.3.2

OnelT Opcrena. MarHuTHOE 10JI€ TNPOBOJHUKA C TOKOM.




KapTI/IHa JIMHUH WHAYKOUW MAar"iuTHOrO 1moJid JJIMHHOTO
MpAMOTo IMPOBOJHHUKA U 3aMKHYTOI'O KOJIBIICBOI'O ITPOBOAHUKA,

KaTyIIK1 ¢ TOKOM

Cuna Amnepa, e€ HallpaBJI€HUE U BEJINYUHA!

333 FA = [|Blsina
T7I€ 0. — YroJl MK/l HalpaBJIieHUEM MPOBOJIHUKA U BEKTOPOM B
Cuna JlopeHiia, €€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
3.34
IIe 0. — yrojl MeXIy BEKTopamMu vu B
JIB>xeHMe 3apsKEeHHON YacCTHUIBI B OJTHOPOJHOM MarHUTHOM TIOJIe
3.4 OJIEKTPOMATHUTHASA UHAYKIUA
[ToTok BeKTOpa MarHUTHOM MHTYKIIUH:
® = B,,S = BScosa
3.4.1
3.4.2 SBnenue anexkTpomarHuTHOM UHAYKIMH. DJ1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHAyKIuKn Papazaes:
AD
3.4.3 E = =—'
,ﬂf' I
Af—3
{3 'n’
\‘H D)
i .
DJIC MHAYKIUH B TPSIMOM TPOBOJIHHUKE THHOI |,
3.4.4

>

JIBIKYILIEMCSA CO CKOPOCTBIO v
(vli)
B OJIHOPOJHOM MarHuTHOM mose B:
| E; |I= Blvcosa




>
>

K IJIOCKOCTH, B KOTOPOH JIeXkKaT BEKTOPBI 1V

TO
| E; |= Blv
345 [IpaBuno Jlenua
NHAYyKTUBHOCTB:
. D
Iy
346 |(mmd=LI
Camonnaykiusa. IIC caMOUHTyKITUU:
AT
S EL —
—
DHeprusi MarHuTHOTO TIOJIS KaTYIIKU C TOKOM:
LI?
3.4.7 W, = -
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHBI
Konebatenpubii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHHIC
Kose0aHus B UA€aIbHOM KOJebaTeIbHOM KOHTYpE:
[4(1) = Guesin 0t + )
351 ]fffﬁ] =, = 0, c08( @ + @y ) = I, cos(cof + g

®opmyna TomcoHa:

T = 2nVLC
OTKyZa
2n 1
wn=—=—
T +JLC

CBs3b AMIUIMTYbL 3apdgla KOHACHCATopa C aMHHHTy,I[Oﬁ CHIJIBI
TOKa IpH CBO60,Z[HLIX QJICKTPOMATrHUTHBIX KoJIcOaHHSIX B

nacaJbHOM KoJiIe0aTeIbHOM KOHTYpC:




Qoo = —

L}

3aKOH COXpaHEHUs JHEPruu B WJACATHHOM KOJeOaTeThbHOM

3.5.2 KOHTYpE:

3.5.3 BoinyxieHHbBIE 3JIeKTpOMarHuTHbIE Kosiebanus. Pe3onanc
[lepemennsiii Tok. IIponsBoacTBo, nepenada v norpedieHUe
JIEKTPUYECKOMN SHEPTUU

o4 cut LI* cut_ LI’

+ = mx = T2 — const.
2 2 2 2
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.55 - e
E1lBlc
356 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsMonMHEHOE pacpOCTpaHEHHE CBETa B  OJHOPOIHOMU
o cpene. Touyeunslit uictounuk. Jyd cBeta
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2 olB
T77777 77777

3.6.3 [TocTpoenue n3o00pakeHUH B IIIOCKOM 3€pKajie
3aKOHBI PEJOMIICHHS CBETA.
[Ipenomnenue cBera:

nisina = n,sinf.
3.6.4

AOCOIIIOTHBIN TTOKa3aTelb MPCIOMJICHUA:

c
Nasc = ;




OTHOCHUTENBHBIN MOKa3aTeIb MPETOMICHUS:
n,

nOTH -

1 V2

XoJ tydel B Ipu3Me.

\"1 = ‘L": - H].}']. = Hl}'l
CooTHOLIEHUE YacTOT U COOTHOIIECHHE AJIWH BOJIH TIIpH
MepexoJe MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHuIly pasjena

JABYX OIITUYCCKUX CPCI:

ny<n, 1y
oy E
3.6.5
[TotHOE BHYTPEHHEE OTpaXKEHUE.
[IpenenbHbIA yroJi MOJHOTO BHYTPEHHETO OTPAsKEHUS:
. 1 np
Sinay, = =—
Noru ny
ColOuparoniue ¥ pacCeUBAMOINME JIMH3BL. TOHKas JIMH3A.
36.6 DOKyCHOE pacCTOSHUE U ONTHYECKAsl CUJIa TOHKOM JIMH3BI:
.0. i 1
" F
®opmyiia TOHKOH JIMH3BI:
1 N 1 1
d f F
YBenuueHue, 1aBaeMoe JUH30M:
3.6.7

F:—:

h_1f1
H d




F\ h
f

3

B cnyuae paccenBaroniei JuH3bI:

3.6.8

I f
r=—=-"-1
d

XoJ nyda, NpOMIEIIEro JIMH3Y HOJ IMPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOW omntudecko ocu. [locTtpoeHne wu300pakeHUI
TOYKH M OTpe3Ka IpsIMOM B COOMpAIOLIUX M PACCEUBAIOLIUX

JIMH3aX U UX CUCTEMaAx

3.6.9

doToamnmapar Kak onTudeckuii mpubdop. ['ma3 kak onrudeckas

cHucTeMa

3.6.

WNnrtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOIIOICHUS MaKCHUMYMOB u MHUHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTHUHE OT  JIBYX  CHH(a3HBIX

KOT'CPpCHTHBIX HCTOYHHUKOB:

A
MAKCIIMYMEI — A=2m =, m= 0,£1.£2.+£3

e

v
MITHIIMYMET — A=(2m +1_];, m=0,+1,+2 +3 _

ol

3.6.11

Hudpakius cBera. [ludpakiuoHHas pemérka. YcloBHUe
HaOMIONEHUs] TJIaBHBIX MAaKCHMyMOB TIpM  HOPMaJIbHOM
naJieHU MOHOXPOMAaTHUYECKOTO CBETa C JUIMHOW BOJIHBI A Ha

peméTky ¢ nepuoom d:

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




3.6.12

Hucnepcus ceera

4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'umore3a M. Ilnanka o kBantax. @opmyma [Tnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hy= hc
=hv=—=pc
4.1.2
Nmmnynbe dpoToHa:
_E h h
p= c ¢ A
4.1.3 ®dotordpdext. OnbiTel A.I'. CtoneroBa. 3akoHbl PoTodPdexTa
VpaBuenue DitHmTeitHa 11 GoTodPdeKra:
Eporona = ABbixoja + Euumax,
hc
E(l)OTOHa =hv = 7’
414
A - hy. = hc
BbIXOJA — va - ﬂ,Kp
2
mv
Exunmax = Zmax = eUsan
JlaBlieHHE CBETA.
415 JlaBiieHne cBeTa Ha MOJHOCTHIO OTPAKAIOLIYI0 TOBEPXHOCTh U
Ha TOJHOCTHIO MOTJIOLIAIONIYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
421 [InanerapHas Moaenb aroma
[Moctynatel Bopa. M3nydenue u mornomieHue (OTOHOB IMPHU
MEepexo/JIe aTOMa C OJJTHOTO YPOBHS DHEPTHH Ha JPYTOil:
he
4.2.2 ;j‘\.rm" =T = |‘En _Em
4.2.3 JluneluaTeie CIEKTPHI.




CnekTp ypoBHEH SHEPTUU aTOMa BOJOPOJA:

—13,63B
E =——, n=1,23_ _
n*
4.3 OU3NKA ATOMHOI'O AJIPA
431 Hyxnonnas mopens sigpa ['eitsenbepra — MBanenko. 3apsn
o sapa. MaccoBoe uucio sapa. M3oronst
PagnoakTuBHOCTE.
Anba-pacnam;
A A4 4
- X—>-Y+  He
bera-pacnan.
DNeKTpOHHBIN B-pacna:
4.3.2 N N 0
FX—=7 Y+ je+v,
[TosurpoHHsIii B-pacnan:
A A 0=, .,
SX Y + jE TV,
[Mamma-uznydenue
3aKOH paJIMOaKTUBHOTO pachaja:
-t
N(t) = Ny % 2T
4.3.3 | Ilycts M — Macca paHoaKTHBHOIO BemiecTsa. Torna
-t
m(t) =mgy* 2T
434 SnepHble peakiuu. JleneHune u CUHTE3 SAep




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






