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[Iporpamma 1o ¢u3uKe Ha YpPOBHE CpeIHEro OoOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUU W TPeOOBAHMI K pe3yJbTaTaM OCBOCHMS
OCHOBHOM 0OpazoBareiabHON mporpammsbl, npenacrasieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueit mporpaMmbl BociuTanus U Konneniuu
npenojaBanus — yueOHoro mpeamera «®Dusuka» B 00pa30BaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepanuy,  peaIM3YIOIIMX  OCHOBHBIC
oOpa3oBaTeabHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0g3aTENbHOE MPEIMETHOE
coJiepKaHKe, YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3yUEHUs
TEM U pa3esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
ocobenHoctel oOyvaromuxcd. [Iporpamma no ¢usuke Aa€t mpeacTaBieHUE O
HEeNsIX, COAEp)KaHuM, OOIIeld cTpaTeruu OOydeHHUs, BOCIHMTAHUS M DPA3BUTHUA
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «@Du3uka» Ha yriayoJaéHHOM
YpOBHE.

N3yuenue kypca Qusuku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3aayu Mpo¢eCcCHOHANBHON OpPUEHTAIlMU, HANpaBJIEHO HAa CO3JaHUE YCJIOBHIA
JUISL TIPOSIBIICHUSI CBOMX HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
KOKIbIM  OOyYaromuMmcsi, KOTOphIE  HEOOXOAMMBI I  MPOJOJKEHUS
oOpa3oBaHHs B OpraHM3alUsix MpoPEeCcCHOHAIBHOTO 00pa3oBaHUsA IO
pa3sTUYHBIM (PU3UKO-TEXHUUECKUM U MHXKEHEPHBIM CHEIUATBHOCTSM.

B mnporpamme mno ¢Qusuke omnpeaensoTcs IUIAHUPYEMbIE pe3yiIbTaThl
OCBOCHHUSI Kypca (U3MKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMeTHbIe, NpeaMeTHbie (Ha YriyOJEHHOM YpOBHE).
Hayuyno-meTomonmornueckoii  OCHOBOM i1 pa3paboTku  TpeOoBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJabTaTaM 00ydJarouiuxcs,
OCBOMBUINX IpOorpamMmy o (pu3uKe Ha ypoBHE CpeHEero ooOiiero oOpa3zoBaHUs
Ha YriyOJE€HHOM ypOBHE, SIBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXOI.

[Iporpamma no usmke BKIIOYAECT:

IUITaHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKU Ha YriayOJ€HHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI 10 F0JIaM 00yUYEeHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma mno ¢u3uke HMMeeT NPUMEPHBIA XapaKTep U MOXKET ObITh
MCIIOJIb30BaHa YUUTENAMHU (DPU3HUKH JJIS1 COCTABICHHS CBOMX pabOYHX MpOrpamm.

IIporpamma 1o ¢u3KKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTENIECH
U TIPENOCTaBISIET BO3MOXXHOCTU JUISl pealn3alud Pa3INYHbIX METOIUYECKUX



MOJXO0JI0OB K MpENnojaBaHWI0 (U3MKHU Ha YIIyOJEHHOM YPOBHE IpPH YCIOBHHU
COXpaHEHUs 00A3aTENbHON YaCTH COAEPKaHUS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYMas B
KauecTBe Yy4yeOHOro IMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUM 00 okpyxkatomeM wupe. IlkonbHbIE Kypc (u3uku —
CUCTEMOOOPA3YIOMIMI  UIsl  €CTECTBEHHO-HAyYHbIX Y4Y€OHBIX MPEIMETOB,
MOCKOJIbBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHHIH,
U3y4aeMbIX XUMHUEH, Ouoyorueit, usznueckoil reorpadueil U acTpOHOMUEH.
Hcnonb3oBaHue M aKTHUBHOE NpUMEHEHHE (PU3MUYECKUX 3HAHUU OMpenesnso
XxapakTep M OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJOru B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJIyYEHHUSI HOBBIX MaTEPHUAJIOB C
3aIaHHBIMU CBOMCTBaMH. M3ydeHue (uU3MKM BHOCHUT OCHOBHOW BKJIaJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa o0O0ydyarouierocs, B
dbopMupoBaHue YMEHUN NPUMEHSATH HAy4YHBIM METOJI TIO3HAHWUS TPHU
BBITIOJIHCHUW UMH YYEOHBIX UCCIICIOBAHUI.

B ocHOBy kypca ¢u3nku Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUS
MOJIOKEH PAJl HACH, KOTOpble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBLI €ro
OCTPOEHHSI.

Hoea uenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepual Kypca (U3HKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pPUH, BEUIECCTBE U
noJe.

Hoea cymanumapuzayuu. EE peann3anys MpeanoiaracT UCnoib30BaHUE
T'YMaHUTApHOTO MOTEHITHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PECHUYCCKUMU,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU MpOoOIeMamMu.

Hoesa npuknaonon wnanpasnennocmu. Kypc (usuku yrioyOoaéHHOTO
YPOBHSl TpPEANoJiaraeT 3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKUX H
TEXHOJOTHYECKUX NPUIOKEHUN H3YUYECHHBIX TEOpUM W 3aKOHOB. [Ipm 3TOM
paccMaTpWBAIOTCA Ha YPOBHE OOIMMX TPEACTABICHHA W COBPEMCHHBIC
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHUHU.

Hoea 3konozuzayuu peamn3yeTcs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
CONlepKaHMs, TOCBSIIEHHBIX SKOJOTUYECKHM TIpoOIeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBA3AHbI C PA3BUTUEM TEXHHKU M TEXHOJOTHH, a TakKe 00CYKICHUS



npo0ieM  pauUMOHATIBHOIO  MPUPOJAONOJIB30BAHUS M HKOJIOTMYECKOM
0€30MacHOCTH.

OcBoeHue coJiepaHus NPOrpamMMBbl IO (PUBHKE JOJDKHO OBITh MOCTPOEHO
Ha MPUHIIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO nojaxoaa. s ¢pus3uku peanuzamus
ATUX TPUHIMIOB Oa3upyeTcs Ha  HUCIOJb30BAHUU  CaMOCTOSITEIIBHOIO
AKCTIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa y4eOHOro mpolecca.
Jlist yrityOGJI€HHOTO YpOBHSI — 3TO CHUCTEMA CaMOCTOATENBHOTO YYEHHYECKOIO
AKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIBHBIE YYEHUUYECKHE OIbBITHl IIPU
U3YYEHUU HOBOT'O Marepuasa, JabopaTopHble pabOThl U pabOThl MPAKTUKYMA.
[Tpu 5TOM BO3MOXHBI JBa crioco0a peanu3anuu (HU3NYECKOro npaktukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcs nubo B koHie 10 u 11 xnaccos, nubo
nocjie MepBOro M BTOPOrO MOJYTOJUMNA B Ka)XJAOM M3 ATHX KjiaccoB. Bropoi
CIoco0 — 3TO MHTErpalus paboT NPaKTUKYyMa B CUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Mpolecce M3ydeHus paszzaena (temsl). [lpu stom mon
paboTaMu MpakTUKyMa MOHUMAETCSl CaMOCTOATEIbHOE HCCIIeIOBAaHUE, KOTOPOE
IPOBOAMUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BHUIa O€3 MOIIAroBOn
WHCTPYKIIUH.

B nporpaMmvme mno ¢usnke cucreMa YYEHHYECKOTO JKCIEPUMEHTA,
1ab0paTOpPHBIX padOT U MPAKTUKyMa IMpeICcTaBlieHa eIMHbIM MepeuyHeM. Bridop
TEMATUKU JIJIs1 3TUX BUJIOB YUCHUUYECKUX MTPAKTUUECKUX PabOT OCYIIECTBISAETCA
y4aCTHUKaMu  00pa3oBaTENILHOrO MpoIlecca MCXOAs M3  0COOEHHOCTEU
NOYPOYHOTO IIJIAHUPOBAaHMS W OCHalleHus kabunera ¢usuku. [lpu 3TOM
oOecrieuynBaeTcsl OBIaJeHUE OOYUAOMIMMUCS YMEHUSIMU MIPOBOJIUTH MPSAMbBIE U
KOCBEHHBIE U3MEPEHHUsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAaHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonpiioe BHMMaHHWE yIensieTCsl PEUICHUI0 PACUETHBIX M KadeCTBEHHBIX
3amad. [Ipu 3TOM 17151 pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 33J1a4U C SIBHO
3IaHHOM W HESABHO 3aJaHHOM (PU3HYECKON MOJENbI0, ITO3BOJISIONINC
MPUMEHSTh W3YUYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK W3 OJIHOrO paszena
Kypca, TaK M HUHTETpUPYs NPUMEHEHWE 3HAHUU W3 pa3HbIX pasnenoB. Jis
KaueCTBEHHBIX 3ama4 MPUOPUTETOM SIBJISIFOTCSI 3a/IaHus Ha
o0BsICHeHHE/TIpEICKa3aHNe MPOTEKaHU (PU3NYECKUX SIBICHUH W TPOIECCOB B
OKpYXaloIel Xu3HHU, TpeOyromue BeIOopa (Pr3ndecKkoil Moaenu AJis CUTyalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanuamu DPI'OC COO k MarepualnbHO-
TEXHHYECKOMY 00ecreueHnto y4eOHoro mpoiecca Kype (GU3NKU YrITyOJIEHHOTO
YpPOBHSI Ha YpPOBHE CpeAHero ooOmero oOpa3oBaHUsl JOJKEH H3y4aTbCid B
YCIOBUSIX TMpeaMeTHOro kabwHera. B kaOuHere Qu3nku AOKHO OBITH



HeoOXoauMoe J1labopaTtopHOe O0OpYAOBaHUE JJISI BBIMOJHEHHS YKa3aHHBIX B
nporpaMme no (pU3MKEe YYEHHMYECKHX ONBITOB, Ja0OpaTOpPHBIX paboOT U padoT
MPaKTUKYMa, a TakK)Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHHUE.

JleMoHcTpanmoHHOe 000Opy/oBaHue (QOpMHUPYETCS B COOTBETCTBUHU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M O00ECIEYMBAECT IOCTAHOBKY
MEPEUNCIICHHBIX B TIporpaMMe M0 (HU3UKE KIIOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAaHUS W3YYaeMbIX SBJICHMA W TPOIECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOEe 00OpYy/IOBaHHME JJIsi YYCHWUYSCKUX NPAKTUYCCKUX padoT
dbopMHpYyETCSI B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUnBaeTCs B pacuére
OJIHOTO KOMIUIGKTa Ha JABYX OOYYarOIIMXCSA. TeMaTHYeCKHE KOMIUICKTHI
71a00opaTOpHOTO 00OPYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITUPPOBBIX J1a0OPaTOPHiA.

OCHOBHBIMH IIEJIIMH U3yYCeHUS (PU3MKH B 00IIIeM 00pa30BaHUU SIBIISTFOTCS:

dbopMHupOBaHUE WHTEpeca W CTPEMJICHUS OOYYArOIIMXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTHE WX HWHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIe MO3HaHUs U (OPMHUPOBaHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHME HAYYHOIO MHUPOBO33PEHUS KakK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BaAaHUEM
(bu3MUeCcKNX 3HAHUN U HaAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O PONM (UIUKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymen
npoecCHOHanbHON ESITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HAMPaBICHUU.

JlocTkeHune ITUX 1efiei 00ecrieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeT0 00pa3oBaHUs:

npuoOpeTeHne CUCTEMBl  3HaHUH 00 o0mux  (UUICCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO
GU3HKY, SIEKTPOIUNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI acTPO(DH3UKH;

dbopMupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsiCHeHHS (M3UYECKHUX SIBJICHUN B MPUPONE W IS MPUHATAS TMPAKTHICCKUX
pEIICHUI B MOBCETHEBHOW KU3HU;



OCBOCHHUE CIIOCOOOB PEIICHUS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
dbu3nvecKkor Mojenblo, 3a7ad, MOIPa3yMEBaIOIINX CaMOCTOATEIILHOE CO3/1aHue
dbu3ndeckol Mojenu, aJeKBaTHOM YCJIOBUSIM 3ajlaud, B TOM YHCIIE 3ajad
WHXXEHEPHOI'0 XapakTepa;

NOHUMAaHUE (PUBUYECKUX OCHOB U TMPHUHIIMIIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTHMUYECKUX TPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOUIYIO
cpeay,

OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO TUJIAHUPOBAHUSI U TMPOBEICHUS
bU3MYECKUX DKCIEPUMEHTOB, aHajdu3a ¢ WHTEpOpeTanuu UHOOpMalNH,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJibTaTa;

CO3/IJaHHUE€ YCIIOBUN JJIsI pa3BUTUS YMEHUN MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOH JEATETbHOCTH;

pa3BuTHe WUHTEpeca K cdepam npodecCHOHAIBHOM JeATEeIbHOCTH,
CBSI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu GI'OC COO yrayO6nEéHHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeaMera «Dusznka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHUs BbIOHMpaETCs OOYYAIOUTUMHUCS, ITUIAHUPYIOIIUMHU TPOJIOTIKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MTPOPHIIAL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpPOBEHb) Ha YpPOBHE CpEIHEro
obmero oopazoBanus orBoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 vacos
B Hegento), B 11 kmacce — 170 yacoB (5 yacoB B HEICIIO).

[Ipennaraemspiii B mporpamme 1o (u3MKe MepevyeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX pPabOT SBISETCS PEKOMEH/IOBAHHBIM, YYHMTENb JENaeT BBHIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBHUAYAIBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®uzuka — ¢QyHAaMEHTalbHAas Hayka o mnpuponae. Hayunelii meron
MMO3HAHUS U METOIbI UCCIICOBAHUS (DU3NUECKUX SIBJICHUM.

DKCIIEpUMEHT M Teopusl B Mpolecce mo3Hanus npuposl. Habmronenue u
AKCTIIEPUMEHT B (Pu3HKe.

Cnoco0bl u3MepeHus: (pu3nueckux BEIUYUH (aHAJOTOBBIE W HHU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIC CUCTEMBI).

[TorpemHnoct  u3MepeHuit  (u3Myeckux BenW4yuH (aOCoNIOTHAsT U
OTHOCHUTEIIbHAS ).

MopenupoBanue (GU3HMYECKUX SIBICHUM W TPOIECCOB (MaTepuabHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjaealbHas >XUIKOCTh, WJICAIBHBIA Tra3,
TodeuHbIN 3apsina). ['unoreza. dusnueckuit 3aK0H, TPAHUIIBI €70 TPUMEHUMOCTH.
dusznydeckas TEOpUs.

Ponb u mecto Gusnku B GOpMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiabl TOKAa U HAINpSHKEHUS B LEMU IMOCTOSHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1 poBoi 1abopaTopueit o ¢pusuke. [Ipumepsr nzmMepenus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxeHue. OTHOCUTENBHOCTh MEXAaHHMYECKOTO JBUKECHHS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IMPOEKIMU HA OCH CUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienre, CKOPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MATEPUAJIbHOM TOUYKHM, MX MPOEKIMU HA OCH CUCTEMbI KOOPJHMHAT.
CnoxeHue nepeMeIleHnii ¥ CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  NPSMOJMHEMHOE  JIBUIYKCHHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTU, YCKOPEHUSI U MYyTH MaTepHAIbHOW TOUKHU
OT BPEMEHU U UX TpaPUKH.



CBoOoaHoe majieHune. YCcKopeHue cBoOOHOro majaeHus. [[BrkeHue Tena,
OpOIIEHHOTO TOJ| YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TpaduKu.

KpuBonuneitnoe paBmxkeHue. [IBH)KEHHME MaTepUAbHOM TOYKH 10
OKPY>KHOCTH. YTJIOBas W JIMHEWHasi ckopocTh. llepron u yactora oOpalieHus.
[lenTpocTpemutenbHoe (HOpMalIbHOE), KacaTeldbHOE (TaHTCHIIMAIBHOE) W
MOJIHOE YCKOPEHUE MATEPUATBbHOU TOUKHU.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApsJOB, IIEMHBIE, LIECTEepEHYAThIE W pEMEHHBIE Mepeaayw,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopnens CUCTEMBI OTCYETA, WJUTIOCTpAIUs KHHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKCHUS.

Cnioco0sbI uccae10BaHuUs IBHKCHUH.

NnnarocTpauust mpeaenbHOrO Mepexoja W HU3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeobpazoBanue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne aBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne CKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHME MMYyTEH, TPACKTOPHI, CKOPOCTEH JIBHKEHHUSI OJHOTO U TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C  LEIbIO  ONpEeAeieHUs
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCKOpeHMsT TIpU  NOPSIMOJIMHEMHOM  PAaBHOYCKOPEHHOM
NBIKEHUH 110 HAKJIIOHHOU IVIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHus  CBOOOAHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIIOIb30BaHuE NU(ppoBOH 1ab0paTopun).

N3yuenne paBWKEHUsI Tena, OpPOILIEHHOrO ToOpu3oHTaNbHO. IIpoBepka
TUIOTE3bl O MPSIMON MPONOPUUOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydenne nBMXKEHUs Tela MO OKPYXKHOCTU C IMOCTOSIHHOM MO MOJYJIO
CKOPOCTBIO.



UccnenoBanne  3aBUCMMOCTM  Mepuoja  OOpalieHuss KOHHYECKOTO
MAasiITHUKA OT €ro napaMeTpoB.

Tema 2. /lunamuka.

ITepseiit 3akoH Hprotona. MuepumaneHble cucteMsl orcuéra. [Ipuniun
OTHOCHUTEJIIbHOCTH anunes. Heunepuuansueie CUCTEMBI OTCYETa
(ompeneneHue, NpUMepHI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu Cuil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUANIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
UHEPTHOU MacCCBHI.

Cuia TsixecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO MaJICHUs] OT BHICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETHI W OT Teorpaduueckoil IMUpPOTH. JIBUXKEHUE
HEeOeCHbIX Tel W WX chnyTHUKOB. 3akoHbl Kemepa. Ilepas kocmuueckas
CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS CKOJILKEHHS M CHJIa TPEHUS
nokosi. Koaddurment tpenus. Cuna CONPOTUBIEHUS TPU JBIXKCHUU Tella B
KUJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

Hasnenue. ['mapocratuueckoe nasieHue. Cuna Apxumesna.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne naBvkeHHWsT Tel B HMHEPIUAIBHBIX M HEHWHEPIHUAIBHBIX
CHUCTEMax OTCYETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

Kauenue naByX IWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEUHEPIIMATIBHON CUCTEMBI OTCYETA.

CpaBHeHUE paBHOACUCTBYIOLIEH NPWIOKEHHBIX K Tely CHI C
MPOU3BEJCHUEM MAaCChl TE€la HA €ro YCKOPEHHWE B HHEPUUAIBHOW CHCTEME
OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIKNX B PE3YJIbTATE B3aUMOICHUCTBUS TEI.

HN3mepenne Mace nmo B3auMOAEHCTBHIO.

HepecomocTs.

Bec tena npu yCKOpEeHHOM MOIbEME U TTAJICHUH.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAU€HUS U CKOJIbKECHUS.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOUIEH CHJI MpU ABMKEHUM Opycka IO
HAaKJIOHHOU INIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHH JBUXKEHUS OpycKa IO
HAKJIOHHOU ITOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIMX B IPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3ydyeHnne ABWKEHUS CUCTEMBI TeJl, CBA3AHHBIX HUTBHIO, MEPEKUHYTOU
yepes JIErKUid OJ10K.

N3mepenune  ko3pduuumeHta  TpeHUS MO  BEJIWYUMHE  YIIIOBOIO
ko3 urnenta 3aBucumoctu Frp(N).

UccnenoBanne aBuxkeHUss Opycka 1O HAKJIOHHOM TUIOCKOCTH €
NePEMEHHBIM KO3 (HUITMEHTOM TPEHUSI.

N3ydeHne nBUKEHUS IPy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynarensHoe U BpamiaTesibHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpamleHus. Ilnedo cumsl.
CnoxeHue cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBusi paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEyCTOHYUBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4eckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHILITENH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJa, HMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3yyeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NMnynsc MaTepuanbHOM TOYKH, CUCTEMBI MAaTEpHaJbHBIX TOYeK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIbHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITbl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT nMmnyiibca MaTepuagbHON TOUku. [IpencraBinenre o coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISAX.



PabGora cunel Ha MajgoM M Ha KOHEUHOM IMepemenieHuu. ['paduueckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi matepuaibHO TOuku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUH MATEPUAIBHON TOUYKH.

[ToreHmanbHble W HEMOTCHUUAIbHBIE CHIIbL. [loTEeHIManbHAsT SHEpPrus.
[TorennumanbHas SHEprug yIpyro nedopMupoBaHHON MPY>KUHBI.
[TorenmanbHasi »SHEprust Teida B OJHOPOJAHOM T'PaBUTAIMOHHOM TOJIE.
[ToreHmanbHasi SHEprusa Tejla B TPABUTALMOHHOM TOJIE OJIHOPOIHOIO Iapa
(BHyTpHM M BHe miapa). Btopas xocmuueckas CKOpPocThb. TpeThbsi KOCMHUECKas
CKOpOCTb.

CBsi3bp pa0bOThl HEMOTEHIMAIBHBIX CHJ C U3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyuM 11 UACaTbHOM KUJKOCTH KAaK CIEACTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUHU.

TexHuueckue yCTPONMCTBA M TEXHOJOTMYECKUE TPOIECCHI: JBHKECHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHHE
Ha KOHBbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepenne MOITHOCTH CHJIBL.

W3meHeHne sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumuble mpeBpanieHuss KHHETUYECKOW U MOTEHIHATBHON SHEPIUU IPH
JNEUCTBUHU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomot, nPAKmMuKym.

N3mepenne nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJENH SJIEKTPOMOOWISI ¥ MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVICTBUHU.

N3Mepenne KWUHETHYECKOW SHEPTUM TEJA [0 TOPMO3HOMY Iy TH.

CpaBHeHUE HM3MEHEHUSI MOTEHIMAIbHON SHEPruu MPYKUHBI C pabOTOil
CHUJIbI TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MPU JABUKEHUU Teja MO0 HAKIOHHOMN
IJTOCKOCTH.



Paszpnen 3. MouiekyasipHasi PM3HMKa M TEPMOAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TMOJOKEHUA MOJEKYISIpHO-KHMHEeTHYecko Teopun (MKT), ux
onbiTHOEe oOocHOBaHue. Jluddys3us. BbpoyHoBckoe JBUWXKEHHE. XapaKTep
JIBUKCHUS W B3aUMOJICMCTBUS YACTHUI[ BelIeCTBAa. MOIEIN CTPOEHHUS TIa30B,
KUJKOCTEH M TBEPIBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeneii. Macca u pasmepsl Moiiekynl (atomoB). KommuecTBo BelecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temnepatryp Llenbcus.

Mojens wuAeanbHOrO Ta3a B  MOJIEKYJISIPHO-KMHETUUYECKOM TEOPHM:
YaCTHUIIbI ra3a JBUKYTCS XA0TUUECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AGcomtoTHas
Temneparypa (mkaina temmnepatyp Kenbuna). 3akon JlansTona. M3omnporeccol
B HJCaJIbHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM BemiecTBa. [paduueckoe
IpeCTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsa3p MEXAy MdaBJICHHUEM W CpeAHEH KUHETHYECKOW dHeprueu
NOCTYTMATENBHOTO TEIUIOBOTO ABMKEHHSI MOJEKYJ HMIEaIbHOIO Ira3za (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs3p aOCOMIOTHOM TeMImepaTypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO
CpeaHEN KMHETUYECKOM AHEpPruei MOCTYyNaTEIbHOTO TEIIOBOIO JIBHKEHUS €€
YacTHLl.

TexHu4ueckne YCTPONCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHrue HaHOMaTEPUATIOB.

Jemoncmpauuu.

Mogenu ABUAKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita [TepHa.

[IputsxkeHne MONEKyJI.

Mojenu KpuCcTalsInueCKUX PEIETOK.

HabGmronenne u nccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnvie pabomast, NPaAKmMuKym.

HccnenoBanne mnporecca yCTaHOBJIEHHS TEIJIOBOIO PAaBHOBECUS IMPH
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydenne mzorepMuueckoro mpoiuecca (peKOMEHJAOBAHO HMCIOJIb30BaHUE
uudpoBoit 1abopatopun).



N3yuyenune n30XopHOro mnporecca.

N3yuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cuctema. 3ajgaHue BHEIIHUX YCIOBUM Jis
TEPMOJIUHAMUYECKOM CHUCTEMbl. BHEIIHME W BHYTPEHHUE MapameTphl.
[TapameTpbl TEPMOJIMHAMHUYECKOW CHUCTEMBI KAaK CPEIHUE 3HAUCHUS BEJIUYUH,
OMNUCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. (CaMONpOU3BOJIbHAS —pelakcanus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mojenp uIEAIbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHMIA:
ypaBHeHue MenneneeBa—KnamneiipoHa v BeIpakeHUE 11 BHYTPEHHEH SHEPTUM.
VYcinoBusi TPUMEHMMOCTH JTOM MOJIENIM: HU3Kas KOHIIEHTpALMsl 4YacCTHil,
BBICOKHME TeMIlepaTyphl. BeipakeHue AJjisi BHYTPEHHEW YHEPrUy OJTHOATOMHOTO
UJICJIbHOTO Ta3a.

KBazucrarnueckue u HECTATUUECKUE MPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. Bpruncienne paboOThl 110
rpaduky npoiecca Ha pV-auarpaMmme.

Temonepenaya Kak crnoco0 U3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMUYECKOH cHUCTeMbl 0e3 coBepiieHus pabotel. KonBekuus,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KommuectBo Temnorsl. TermoémMkocTe Tena. YaenbHas W MOJSpPHAas
TEINIOEMKOCTH BELIECTBAa. YpaBHeHUE Maiiepa. YaenbHas TEIUIOTa CropaHus
TorinBa. Pacu€r konmuyecTBa TEIUIOTHI mpu Teruonepenadye. [lonarue 06
aauabaTHOM IIpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsisi sHeprusa. KomndecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSl BHYTPEHHEH HSHepruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMMKM JUIsI PABHOBECHBIX IIPOLIECCOB: 4YEPE3
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMHYECKOW CUCTEMBI IPOXOIUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMHUKM JUI1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO TEpeaTh TEIIOTY OT 00Jee XOJIOAHOTO Tella K 0ojiee HarpeToMy
6e3 kommencanuu (Knaysuyc). HeobpatuMocTs TpupOaHBIX TPOIECCOB.

[TpuHumner aectBus TemnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTUYECKHE  aCMEKThl  HMCHOJIb30BAHUS  TEIUIOBBIX  JIBUTATEJICH.
TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOILECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA M KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuHa,
MOJYYEHUE CBEPXHUZKHUX TEMIIEpATyp, YTWIM3AIUSA «TEIUIOBBIX» OTXOJOB C
WCIIOJIb30BaHUEM TEIUIOBOTO HAacoca, YTHIM3alUs OMOOPTraHUYeCKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3saymiHoe orauso.

CpaBHeHME yACTBHBIX TEINTIOEMKOCTEN BEIIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mporecca.

KomnbroTepHble MOIEIH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydeHne B3aUMOCBS3M SHEPTUM MEKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[TapoobpazoBanue u koujeHcanusi. Mcmapenue u kureHue. YaenbHas
TEIUIOTa TapooOpa3oBaHUs.

HachiieHHble W HEHAchILEHHbIE Mapbl. KadecTBeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJICHUS HACBIIIEHHOIO Iapa OT TEeMIeparypbl, HX
HE3aBHCHUMOCTh OT 00BbEMa HACHIMIEHHOTO Tapa. 3aBUCUMOCThH TEMIIepaTypbl
KUIEHUS OT IABJICHUS B )KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOWMCTB KpuUCTaLUIOB. llmaBneHwe u Kpucramnusauus. YIellbHas TEILIOTa
maBneHus. Cyonumanusi.

HNedbopmanmm TBEPAOro Tena. Pactskenue m cxarme. Casur. Momayib
HOnra. [Ipenen ynpyrux negopmManui.

TennoBoe pacuMpeHne KUIKOCTeN U TBEPBIX Te, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCTHI] BEIIECTBA Kak
MPUYMHA TEMJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUU B (PA30BBIX MEpEXOaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.



[ToBepxHocTHOE HaTskeHUE. KOoaphULIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsapusle sBnenus. JlaBieHWE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xuakoctu. Popmyiia Jlanmnaca.

TexHnueckue YCTpOMCTBA M TEXHOJOTHMYECKUE TMPOLECCHI: KUIKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM YKUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIapEHUS AKUJIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre aOCOMOTHON BIAXXHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
NOMEUICHUU.

N3mepenue korduinirneHTa TOBEpXHOCTHOTO HATSIKESHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMocTd AedopMamvivi PE3MHOBOTO 00pas3ia ot
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DnekTpu3auus Tea U e€ MpOosIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsifoB. [IpOBOAHWKHN, AUAIEKTPUKH W MOJIYNPOBOJIHUKH.
DONEeMEHTApHBIA SJEKTPUUECKUN 3aps]. 3aKOH COXPAHEHUS! BJIEKTPUUYECKOTO
3apsa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

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

Hanpsbxéanocts  anexktpudeckoro moist. [IpoOuwiit  3apsn.  Jlunuum
HaNpsHKEHHOCTH AJIEKTPUUECKOTr0 Nouisi. OTHOPOAHOE 3IEKTPUUECKOE MOJIE.



[ToTeHIMaNMBHOCTH JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB U
HanpspbkeHue. [loTeHnmManbHas »HEpPrus 3apsia B JIEKTPOCTATHYECKOM IIOJIE.
[lorennman smekTpocTatMdeckoro noiid. CBsA3b HANPSOHKEHHOCTH MOJA U
Pa3HOCTH MOTEHLUATIOB JJIS 3JIEKTPOCTATHYECKOTO MO (KaK OJJHOPOIHOTO, TaK
Y HEOJTHOPOJIHOTO).

[TpuHIUI CyNepno3ULINU STEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lone paBHOMEepHO 3apsbkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEéMy miapa. [lone paBHOMEPHO 3apsKEHHOMN
OecKOHeYHOM TUIOCKOCTU. KapTuHbl JUHUN HAnpsLDKEHHOCTH ITHX TMOJIEH U
SKBUIOTCHIIUAIBHBIX TTOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMDNEKTpUKM B DJIEKTpOCTAaTHYECKOM  moiie.  [[udnexkrtpuueckas
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop.  DNeKTpOEMKOCTh  KOHAEHCATOpa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.

[TapamnenbHoe  coenuHeHue  KoHAeHcatopoB.  [locnepoBaTenbHOE
COEIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBUKEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuueckne yCTpOHCTBAa M TEXHOJOTHYECKUE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX IJIACTHH.

Mogaenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

DneKTpocTaThyecKas 3anuTa.

YCTpoWCTBO M JEUCTBHE KOHAEHCATOPA IMOCTOSHHOM W IEPEMEHHOMU
€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHJAEHCAaTOpa OT IUIOUagu
IJIJACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKONW MPOHUIIAEMOCTH.

DHeprus 3AEKTPUUECKOro MOJISl 3apSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3pska KOHJIEHCATopa Yepe3 Pe3UCTop.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomast, NPAKMUKYM.

OueHka cui B3aMMOJIEVCTBUS 3apSKEHHBIX TEIL.



HaGmronenne mnpeBpaleHus 3HEPrUM 3apsKEeHHOTO  KOHJIEHcaTopa B
SHEPTUIO U3IIYYEHUS! CBETOANO/A.

N3ydenune nporekanus TOka B LENH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTHU MOTEHIINAJIOB (HampspHKeHUsT ) npu
MOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcioBusi  CyIIECTBOBaHUS  IMOCTOSSHHOTO — 3JIEKTPUYECKOrO  TOKa.
Ncrounuku Toka. Hanpsixenne U u O/1C &.

3akon OMa [ yyacTKa LenH.

DIEKTpUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD COTPOTHUBJICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIMHBI U TUIOMIAJAN MONEPEYHOTO CEUCHUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

[TocnenoBaTenbHOE, napajiesbHOE, CMEIIIaHHOE COEIMHEHUE
NpOBOAHUKOB. PacyéT pa3BeTBIEHHBIX »dJeKTpuueckux 1enei. I[IpaBuia
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

MONIIHOCTh 3JEKTPUUYECKOTO TOKa. TerioBas MOILIHOCTb, BbIAENIsAeMas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Owma s
MOJIHOW (3aMKHYTOM) AJIEKTPUYECKOM Iernmr. MOITHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMNPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOANO/A.

3aBUCHUMOCTh CONPOTUBIICHUS [TUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT COMNPOTUBICHHS TMPHU
MTOCTOSTHHOM HaIpPsI)KEHHH.

[Ipamoe wu3mepenue IJC. KopoTkoe 3aMbIKaHME TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHEIr0 COMPOTUBRIICHUS.

Cnoco0bl coenMHeHUs1 UICTOYHUKOB Toka, J/]C Oatapeil.



UccnenoBanne pa3HOCTH MNOTEHUHAIOB MEXKIY NOJIOCAMUA HCTOYHUKA
TOKa OT CHJIbI TOKA B IIETH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

HccnenoBanne CMENIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOHUKOB.

UccnenoBanne 3aBUCMMOCTH CWIBI TOKa OT HANPSDKEHUS 711 JIAMIIbI
HaKaJIMBaHUA.

YBenuueHue npejesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JOJIC rambBaHUYECKOrO DJJIEMEHTA OT
BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3HOCTH MNOTEHUHMAIOB MEXKIY MOJIOCAMUA HCTOYHHUKA
TOKa OT CHJIbI TOKA B IIETIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HCTOYHHMKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DneKTpuuecKass TMPOBOJUMOCTh PA3IUYHBIX BEHIECTB. JEKTPOHHAS
IPOBOJIUMOCTb TBEPJIBIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT
TemMriepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JIEKTPOJUTAX. DICKTPOJIUTUYECKAS TUCCOLUALIMS.
DnexkTponus. 3akoHbl Dapajies A1 AIEKTPOIn3a.

DJIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pa3psn. PaznyuyHble TUIIBI CAMOCTOSITENILHOTO paspsaaa. Monuus. [Ltazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPYyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKa, padUHUpPOBAHUE MEMH,
BBITIJIABKA JTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 5ekTpoiusa Dapanes.

HckpoBoii pa3psil U NpOBOJAMMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.



HaGmonenue snektpomnusa.

N3mepenue 3apsina 0OJHOBAIIEHTHOI'O MOHA.

UccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIICEHUS TEPMOPE3UCTOpa  OT
TEMIIEPaTYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYeCKUN NPAKTHKYM.

CnocoObl  u3MepeHus (PU3NUYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LUQPPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX  CHCTEM. AOCOJIOTHBIE U  OTHOCHUTENIBHBIE IOTPEIIHOCTH
u3MepeHuit pusndeckux BerunH. OIeHKa TPAHUI TOTPEITHOCTEH.

[IpoBeneHue KOCBEHHBIX HW3MEPEHUM, WCCIECIOBAHUN 3aBUCUMOCTEU
bu3UYeCKUX BETUYWH, MPOBEpKa MPEIJIOKEHHBIX TUIOTE3 (BBIOOp W3 padoT,
OMHMCAHHBIX B TEMaTUYECKUX pazjenax «YUCHHUECKUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéunoro ypoBHs B 10 kmacce
OCYIIECTBIISICTCS € YYETOM COJEPKATEIBHBIX MEXKIPEAMETHBIX CBS3CH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHaAmus, C6A3AHHBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0JeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEPEHHUE, IMOTPEUIHOCTH HU3MEPEHUH, H3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pelIeHWE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIUS,
napabojyia, rumnepOona, WX TpapuKd W CBOWCTBA. TPUTOHOMETPHYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU Ha OCH KOOPAHUHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexaHuueckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJIO0OOMEH KHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAOLIEH
Cpelbl, yTUiIn3anus OMOOPTraHUYECKOTO TOTUIMBA TSI BRIPAOOTKHU «TETUIOBOI H
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KANWUIAPHBIE SIBICHUS B
MIPUPOJIE, PJIEKTPUUECKUE SIBIICHUS B ’KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEILECTBa, MOJISIpHAs Macca, IMOJYyYeHHE HaHOMAaTEepUaloB, TEIJIOBbIE
CBOMCTBa TBEPABIX TeJ, JKUJKOCTEM M Ta3oB, JKUJIKUE KPUCTAJUIbL,
ANEKTPUUYECKUE CBOMCTBA METAIOB, AJIEKTPOJIUTHYECKAs JUCCOLMALIUS,
rajibBaHUKA, HIEKTPOHHAS MUKPOCKOMUSI.



T'eocpaghus: BnaxHocTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua:  tnpeoOpa3zoBaHMe  JBUKEHHM C  HUCIOJIb30BaAHUEM
MEXaHU3MOB, YUYET CYXOrO M JKUIKOTO TPEHUS B TEXHUKE, CTATUYECKUE
KOHCTPYKIIMM (KpOHIITEWH, peméryaTtble KOHCTPYKIIMH), HCIOIb30BaHUE
3aKOHOB COXpPAaHEHHUS MEXaHUKU B TEXHUKE (TUPOCKOI, BOJAOMET W JApPYyTHeE),
JIBUTaTEhb BHYTPEHHETO CrOpaHMs, MmapoBas TypOWHA, OBITOBON XOJIOIUIBHUK,
KOHJUIMOHEP, TEXHOJIOTUU TMOJYYEHUS] COBPEMEHHBIX MATEPHUATIOB, B TOM
YUCJI€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTMH, DJJIEKTPOCTATHYECKas 3alllMTa,
3a3eMJICHUE D3JIEKTPONPUOOPOB, ra3opaspsaHbIe JamIlbl, MOJYNPOBOJIHUKOBBIE
npuoOOpHI, rajibBaHUKA.

11 KVIACC

Paznen 4. JnekTrpoauHaMuKa.

Tema 4. Macnumnoe nose.

B3aumopelicTBue MNOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMII Cynepro3uiiuu
MArHUTHBIX MOJIEH. JIMNHUKM MarHUTHOW UHIYKIIHAH.

MarsuTtHoOE 1oJie IPOBOJIHUKA C TOKOM (IIPSIMOTO MTPOBOJIHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT OpcTesa.

Cuiia AMmnepa, e€ HanpaBJI€HUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBleHHUE W MOJIYJb. JIBW)KEHHE 3apsKEHHOU
YaCTHIIBI B OJTHOPOJTHOM MarHuTHOM mose. Pabota cunbl Jlopenria.

MaruutHoe nose B BeuecTBe. @eppOMarHeTHKy, apa- U JUaMarHeTUKH.

TexHuueckne ycTpoHCTBa M TEXHOJOTMYECKHE IPOLIECCHl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEeP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.

Jemoncmpauuu.

KaptuHa nuHMM WMHOYKOMM  MarHUTHOIO  IOJS  NOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KaptnHa nWHWA MarHUTHOW WHAYKOWW TOJSI JJIWHHOTO IPSAMOIO
MMPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

HaGmronenne nBIKEeHHS IMydKa HIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuaIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CHCTEMBI.



Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISI IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

UccnenoBanne AEUCTBUS MOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

N3mepenue cuibpl Amiepa.

N3ydenne 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OmnpeneneHne MarHUTHOW MHAYKIMA HA OCHOBE HW3MEPEHUS CHIIbI
Awmnepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
uHaykiuu. DC uHayknuu. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMM Dapajes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKIUM B TIPOBOJHUKE, ABUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHIYKTUBHOCTH B IEMHM MOCTOSHHOTO TOKAa.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuyecKkue yCTpOWCTBA U TEXHOJIOTUUYECKUE MPOILIECCHl: NMHAYKIIMOHHAS
Meyb, COJICHOW/I, 3allUTa OT BJICKTPU3AIMU TEJl MPU JBUKCHUU B MArHUTHOM
noJsie 3eMJIu.

Jemoncmpayuu.

HaGmronenue siBjeHUs 3JI€KTPOMAarHUTHOW MHIYKITHH.

UccnenoBanne 3aBucuMoct IJIC MHIYKIMHU OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMHHUEBOM (MEIHON) TpyOe.

SIBneHre cCaMOMHIYKIIHH.

UccnenoBanne 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH
W3MEHEHUS CUJIbI TOKA B IEIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHTYKIIHAH.

Ornpenenenue HHAYKIIUA BUXPEBOTO MAarHUTHOTO TIOJISI.

HccnenoBanue ABICHUS CAaMOUHIYKIIUH.

COopka MoJIenr IEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koyeboanus.



Konebarenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

l'apmonunueckue  konebanusi. Kunemarnueckoe W JUHAMHYECKOE
omucaHue. ODHEPreTUYECKOe OMHUcaHue (3aKOH COXPAHEHUS MEXaHUYEeCKOU
sHepruu). BeIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHuN U3 uX
SHEPreTUYECKOr0 U KHNHEMATUYECKOTO OMKMCAHMUS.

Amrumutyna u ¢asza xonebanuid. CBsI3b aMIUIUTYbI KOJeOaHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJIeOaHHUM €€ CKOPOCTU U YCKOPEHHS.

[lepuon u yactora koneOanuii. [lepmoa Manbix CBOOOJHBIX KOJIEOAHUM
MaTreMaTH4eckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHH MPYKHUHHOTO
MasTHUKA.

[lonsiTue o0 3aryxaromux KojeOaHusX. BpIHYyXJAeHHBIE KOJICOAHUS.
Pe3onanc. Pe3onancHas kpuBas. BiusiHue 3aryxaHus Ha BHUJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECCHl: METPOHOM,
4achkl, Ka4eJii, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck KoaebaTeIbHOTO JIBIKCHUS.

HaGmronenne He3aBUCUMOCTH TIEPHOJIa MaJbIX KOoJeOaHMil rpy3a Ha HUTU
OT aAMIUTUTYIbI.

HccnenoBanne 3aryxammmx KojJeOaHUW W 3aBUCMMOCTH TEpHOJa
CBOOOTHBIX KOJI€OAHUI OT CONPOTUBICHHUS.

HccnenoBanne kosiebaHuWN Tpy3a Ha MACCUBHOM NPYXHHE C LEJBIO
dbopMupoBaHUs IpeICTaBICHUN 00 U1eaTbHON MOJIETH NPy KUHHOTO MasTHUKA.

3aKOH COXpaHEHHUS SHEPTHH MPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenne mepuoma CBOOOJHBIX KOJIEOAHWW HUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JIBIDKEHHUS Tella B XOJe KOJIEOAHWN Ha YHPyroMm
MOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

HccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOMINX KOJIEOaHUIA.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHnsle Ko1edaAHUA.



Konebarenpubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KojebaTtenbHOM KoHType. Dopmyna TomcoHa. CBs3b aMIUIMTY/bI
3apsjia KOHJEHCATopa ¢ aMIUIUTYAOU CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUs SHEPTHH B HJICATIbHOM KOJIE0aTeIbHOM KOHTYpE.

3aTyxarouue AJEKTPOMAarHUTHbIC KoJIeOaHusl. BrinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUCHUE CHJIbl TOKAa W HAIpsOHKEHUS NPH pa3inyHON ¢opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIEMU CUHYCOUJAIBHOIO NIEPEMEHHOrO TOKa. PE30HaHC TOKOB.
Pe3oHaHC HaIpsKEHUN.

Nneanbusiii Tpancopmarop. [IpousBoacTso, nepemada u morpedlieHue
AJEKTPUYECKOU SJHEPTUM.

DKOJIOTMYECKHE PUCKU TIPU TMPOU3BOJACTBE IIIEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTpoucTBa U TEXHOJIOTUYECKUE MPOLECCHI: IIEKTPUUECKHI
3BOHOK, F'€HEPATOP MEPEMEHHOIO TOKA, JIUHUU IEKTpOIIepeIay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHl CBOOOJHBIX KOJI€OAHWN OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMArHUTHBIX KOJIEOaAHUH.

Mojenb 35IeKTPOMarHuTHOrO T€HepaTopa.

BrinyX1IeHHbIE CHHYCOUATbHbIE KOJICOaHusI.

Pesucrop, karymka MHAIYKTUBHOCTA U KOHJEHCATOP B LIENIH IIEPEMEHHOTO
TOKA.

Pe3sonanc npu mocinenoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH Y KOHJEHCATOPA.

VY cTpoiCcTBO M PUHIIKT IeWCTBHS TpaHchopmaTopa.

Mopens TMHUY 3JIEKTPOIIEPEIaUN.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmaropa.

NccenenoBanne nepeMEHHOTO TOKA 4epes3 MOCIEN0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HaGumronenne 31eKTpOMarHuTHOIO pe30HaHcCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.



Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHnnueckue BOJIHBI, yCIIOBHUsS UX pacmpoctpaHenus. [lonmepeunbie u
MPOJOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacHpoCTpaHEHUs] U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTPa)K€HUE, MPEIOMIICHUE, UHTePDEPEHIIUS U
nudpakius.

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

[IIymoBOe€ 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTaiusi BEKTOPOB B DJIIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  SJIEKTPOMAarHUTHBIX  BOJH: OTpaXXeHUE, MPEIOMIICHHE,
noJisipu3anus, uHTepepeHIus u qudpaxius.

[Ixana 3MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMArHUTHOE 3arpsI3HCHUE OKPYKAIOIIEH CPeIbl.

TexHuveckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, pajuonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-
neyb, yAbTPa3BYKOBAsI AUATHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCcTpaHEHNE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOaAHUM.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHin u 1upakiiui MEXaHMIECKUX BOJIH.

AKYyCTHYECKUM pe30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOU KOJIeOaHMI.

HcciienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX ~ BOJH:  OTPa)KCHHUE,
MpeIOMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPUOIETOBOTO U3TyUCHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonHEHOE PacIpOCTPAHEHUE CBETA B OJHOPOAHOUW cpene. Jlyu
cBeTa. To4YeUHbI UCTOYHUK CBETA.



OTtpaxxeHue cBeta. 3aKOHBI OTpakeHusi ceera. [locTpoeHune n3zoOpaxeHui
B IuI0cKoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI TPEIOMIJICHUSI CBeTa. AOCOJIOTHBIN
nokasarenp rnpeinomyieHUs. OTHOCHUTENBHBIA  IOKAa3aTellb  IPEJIOMIICHUS.
IIOCTOSSHCTBO 4YacTOTBI CBETA M COOTHOLIEHHWE [JIMH BOJH IPH IEPEXONE
MOHOXPOMAaTHYECKOT0 CBETA YEpE3 IPAHUIly pa3lesa JBYX ONTHYECKUX CPE.

Xon nyuent B npusme. [ucnepcus cBeta. CloxHBIM cocTaB 0€I0ro cBeTa.
[Ber.

IlonHoe  BHyTpeHHee oTpaxeHue. lIpenenbHbIi  yrojl  IOJHOTO
BHYTPEHHETO OTPAKECHHUS.

CobOuparome M pacceuBaroliue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTOsIHME M ONTHYECKas Cujia TOHKOW JHMH3bL. 3aBHUCHUMOCTb (POKYCHOIO
PACCTOSIHUSI TOHKOUM cepruecKoi JTUH3BI OT €€ T€OMETPUN U OTHOCUTEIHLHOTO
NOKAa3aTels IPEJIOMIICHHUS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xop nyda, MPOMIEAINIETO JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuyeckor ocu. [locTpoenue wH300pakeHHl TOYKM M OTpe3Ka MpsMOil B
coOMpAarOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTtuueckue mpubopsl. Paspemaromass  crmocoOHOCTh. [maz  kak
ONTHYECKAasl CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB MU MHUHHUMYMOB B HHTEpP(hEpPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpuMepbl KilacCHYEeCKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. dudpakinuonHas pemérka. YcloBHE HaOIIOICHHUS
[JIABHBIX MAaKCUMyMOB IIpM MaJ€HHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHnueckre yCTpOMCTBA W TEXHOJIOIMYECKUE IPOLIECCHI: OYKH, JYIa,
nepuckor, ¢oroanmnapat, MUKPOCKOI, MPOESKIIMOHHBIHN anmapar, MpOCBETICHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PAKIMOHHAS pEHIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeiaoMIIeHUs CBETA.

HaGmronenre moaHOTO BHYTPEHHETO OTpakeHus. MoJieh CBETOBO/IA.

HccnenoBanne xola CBETOBBIX IYYKOB Yepe3 IJIOCKONMAPAJIIECIBbHYIO
IUTACTHHY U IPU3MY.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIa, TEIECKOIA.

HaGmonenne nntepdepeHunn crera.

HaGmroneHre 11BeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuenue nuppakunoHHON perETKY.

HaGmonenue nudpakiinOHHOTO CHIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl U3YyUEHUS MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nmokazaresns NpeaoMICHUs CTEKIa.

UccnenoBanne 3aBucuMocTu (OKYCHOTO PACCTOSIHUS OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenune HoKycHOTo pacCTOSIHUS PACCEUBAIOINX JIMH3.

[TonyueHnne n300pa’keHUS B CUCTEME U3 IUIOCKOTO 3€pKaJia v JINH3BI.

[TonyueHnne n300pakeHNsS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOIIPU3AINHI CBETA.

N3yuenne monspu3aluu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

Nzyuyenue nnTepdepeHinm 1a3epHoro U3ayuyeHus Ha JIByX IIETIX.

Ha6monenne nucnepcum.

Hab6monenne u uiccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYE€HHs  CBETOAMOAA  MpPU  IOMOIIU
TG paKInOHHON PEIIETKY.

Pa3znesn 6. OcHOBBI cieMAIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannubl  OPUMEHUMOCTH — KIIACCMYECKOM  MexaHuku. llocTynatel
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus JlopeHnua.
YcnoBue npudMHHOCTH. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C SHEPrued W HMMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DHeprus MmoKosl.

TexHuueckre ycTpoHWCTBAa W TEXHOJOTMUYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.



VYyeHnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa UM SHEPIUU  PEISITUBUCTCKUX vacTull (10
(doTorpadusiM TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TemIoBOE U3NydYeHUE (M3ITydeHUE aOCOJNIOTHO YEPHOTO
Tena). 3akoH cmenienus Buna. ['unotesa [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. I'. CroneroBa. 3akonbl Qotodrddekra.
VYpaBuenue Diinimreitna aist potodddexra. «KpacHas rpanuna» ¢porodddexra.

JlaBneHue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONTYI0 W aOCOJIIOTHO OTpakarollylo MoBepxHOcTh). OmbiThl I1. H.
JleOenena.

BonnoBbie cBoicTBa yactull. BosHsel ne bpois. [nvrHa BosiHb! 1€ bpons
U pa3Mepbl 00JacTH JIOKaIW3alluu JBIDKYIIEHCS dacTuilbl. KopmyckysipHO-
BOJIHOBOU ayanu3Mm. Jludpakius 3IeKTPOHOB Ha KpUCTaJlIax.

Crnemnuduka U3MEPEeHUN B MHUKpPOMHPE. CooTHo1teHus
HeonpeaenéHHocTen [ elizenoepra.

TexHuuyeckre ycTpOWCTBA M TEXHOJIOIMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemenT, (HoTONATUYMK, TYHHENbHBIH MHUKPOCKOMN, COJHEYHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanre 3aBUCMMOCTH CONPOTHUBJICHHUS TMOJYNMPOBOJAHUKOB OT
OCBEIIEHHOCTH.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosuHoi [Imanka Ha ocHOBe HccienoBanus GoTodddexra.

UccnenoBanre 3aBUCUMOCTM CHJIBI TOKa 4Ye€pe3 CBETOAUOA  OT
HaIpPSKEHUS.

Tema 2. @u3uxka amoma.

OnbITHL O UCCIIEIOBAHUIO CTpOEHUsI aTtoMa. [lnanerapHas mozaenb aToma
Pezepdopna.

[loctynarel bopa. U3nyuenue u mornounienue (POTOHOB MpHU MEPEXojie
aToma C OJIHOTO YPOBHS SHEPIUU Ha JIPYTOu.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TeXHUYECKHE YCTPOUCTBA U TEXHOJIOTHUYECKUE IMPOLECCHL: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpolCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

OrnpeneneHue IIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

UccnenoBanne crnekTpa pa3pekKeHHOrO aTOMAapHOro BOAOpPOJA H
U3MEpeHUe OCTOsTHHOM Pundepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxens sapa I'eitzendepra—Banenko. 3apsy sapa. MaccoBoe
yucno sigapa. M30Tomsl.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH paJWOaKTUBHOIO pacnaja. PaguoakTWBHBIE HW30TOINBI B MPHUPOJE.
CBoiiCTBa MOHUBHPYIOIIETO U3NyYeHUsl. BiMsiHue pailoakTUBHOCTH HA YKUBbBIE
opranu3Msbl. EcrecTBennbiit oH uznydenus. JlosumeTpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

Snepnuwsie peaknuu. JleneHue W cuHTE3 sAaep. fAAEpHBIE PEAKTOPHI.
[IpoGnembl ympaBisieMoro TepMOSIACPHOTO CHHTE3a. DKOJIOTHYECKHE ACTICKTHI
Pa3BUTHUSA SIACPHOU SHEPTETUKH.

Mertozasl perucTpaluyy U UCCIEI0BAHUS AIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJACUCTBUSA. bapHOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CtangaptHoi Mojenu. TéMHas MaTepus U TEMHas
JHEprus.

EnunctBo przndeckoit KapTHHBI MHpA.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JTO3UMETD,
Kamepa BunbcoHa, SAEpHBIA PEAaKTOp, TEPMOSAEPHBIA PEAKTOp, ATOMHAas
O6oM0a, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIL30BAHUEM JO3UMETPA.

N3yuenue normioiieHus: 6eTa-4acTUll aTlOMUHUEM.



Pasznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

Ortanel pa3BUTUS acTpoHOMuM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HaYeHUE acTpOHOMUU. [IpUMEHUMOCTh 3aKOHOB (PU3UKU I OOBSICHEHUS
MIPUPOJIBI KOCMHUUYECKUX OOBEKTOB.

MeTonbl aCTPOHOMHUYECKUX HCCIeN0BaHUNA. COBPEMEHHBIE OINTUYECKUE
TEJIECKOIIbI, PAJNOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBHOKEHUE.

CosiHeuHas cucTeMa.

Connue. ConHeunasi akTuBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE31bI, WX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHeKTpaabHbIN
KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW MOCJIEA0BATEILHOCTU. 3aBUCUMOCTH
«Macca — CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIeI0BaTEIbHOCTU. BHYyTpeHHEee
cTpoeHue 38€3/71. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOXKACHUU U BOJIOIUU
CounHiia ¥ 3BE€3/1. DTalbl )KU3HU 3BE3I.

Muieunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIAa B
lNanaktuke. Tunbl ranakTuk. PaavoranakTukd v KBazapbl. UEpHBIE IBIPHI B
AIpax TaJlaKTHK.

Bcenennas. Pacmmpenne Bceenmennoit. 3akon Xa0O06ma. PasGeranue
ranaktuk. Teopus bousbiioro B3peiBa. PenkToBOE M3ITyUEHHE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaOnronenus 3BE3IHOTO Heba HEBOOPYKEHHBIM rJ1a30M c
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUHN I ONPEAEIICHUS MOJ0KEHUS
HeOEeCHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nus CeBepHOTo
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonennst B Ttenmeckon JIyHbI, MaHET, TYMaHHOCTEH M 3BE3MHBIX
CKOIUICHUHU.

DuU3YeCKUH MPAKTHKYM.

CnocoObl  m3MepeHHs  (QU3NYECKUX BEIWYMH C  HCIOJb30BaHHUEM
AHAJOTOBBIX W THU(GPOBBIX HW3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE M  OTHOCHUTENbHBIE IOTPEIIHOCTH
n3MepeHuit puznueckux BeaIndnH. OUeHKa IpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIECIOBAaHUNA 3aBUCHUMOCTEN
¢u3nUecKnX BEIMYMH, MPOBEPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B TEMATHUYECKHX pa3feiax «YUYEHUYECKUH OSKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Oo6o01marouee NoOBTOPEHUE.

O6oOmienne ©  cucTeMaTu3alvs  COJAEpKaHMUsl  pa3liesioB  Kypca
«MexaHuKay, «MonexynspHas duznka U TEPMOJIMHAMHUKA,
«OnexkTpoauHamukay, «Konebanus u BoiHb», «OCHOBBI CHEMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass Qu3ukay, «OJIEeMEHTbl AacCTPOHOMHH U
acTpOPUBUKUY.

Ponp ¢u3ukum u acTpOHOMUM B HSKOHOMHUYECKOH, TEXHOJOTHYECKOH,
COLIMAJILHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
($u3MKM W aCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HaYCHUE
OMMCATENbHON, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEILHOM M MPOTHOCTHUYECKOU
GyHkuui ¢Guznueckoil Teopuu, poiib (U3MUECKOW Teopuu B (HOPMHPOBAHUU
npeicTaBieHui 0 (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3UYECKON KapTHUHBI
MUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTaBICHUN O
pUpoJIE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSI C Y4YETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBs3eld ¢
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaOI0IeHne, SKCIEPUMEHT, MOJICTUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPAHHAT,
cloxeHue BeKkTopoB. I[IpousBomnbie »siemeHTapHbIX GyHKIMA. [IpusHaku
MOI00MUST TPEYTOJIbHUKOB, OMpPENeNieHHuEe IUIOMIAAN TUIOCKUX (QUryp u o0béma
TEJL.

Buonozua: >nextpuueckue sBICHUS B KUBOM Ipupoje, KoieOaTeIbHbIe
IBUKEHUS B JKMBOM IPHUPOJE, OSKOJOTMYECKHE PUCKH IpPH NPOU3BOJICTBE
ANEKTPOIHEPIUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
yJIBTPa3ByKOBasi JHMATHOCTUKA B MEAMIMHE, ONTHYECKUE SIBICHHS B KUBOU
IIPUPOJE.

Xumun: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAINIMYECKas CTPYKTypa
TBEPIABIX TN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pemETKH,
CIIEKTpaJIbHbIA AHAIU3.



TI'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3QJIEKM MATHUTHBIX PYI,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozcusa: TPUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOU, TeHepaTop NEPEMEHHOIO TOKA, MHAYKIIMOHHAS TeYb,
JUHUM  DJIEKTpONepenay, dJEeKTPOABUTraTeNb, pajap, paauoNpUEMHUK,
TEJNEeBU30p, aHTeHHa, Tene@oH, CBY-meub, ynabTpa3ByKoOBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIA anmapat, BOJIOKOHHAsI ONTHKA, COJIHEYHas Oarapes,
CIyTHUKOBBIE MPUEMHHKH, JIEpHAS SHEPreTUKA M HKOJOTMYECKUE aCIEKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS Yy4yeOHOro mnpenmera «Duznkay
JOJDKHBI ~ OTpa)XxaTh  TOTOBHOCTb W CIHOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOrOo  OOIIEeCTBa,
pacuIpeHrue JKMU3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aiii OCHOBHBIX HAIPaBJICHUN BOCTUTATEIBHON NESITEIBLHOCTH, B TOM
YHUCJIe B YaCTH:
rpa’KJIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOYYAIOMIErocss Kak

AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

e TMPUHATHE TPATAULIHUOHHBIX OOIEYETOBEUECKMX T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JEATEIBbHOCTh B  HHTEpecax
IpaXIAaHCKOTO  OOIecTBa, ydYyacTBOBAaTh B  CaMOYIpPaBJICHUH B
o0Opa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aUMOJICHCTBOBATh C COLUMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K T'YMAaHUTAPHOW U BOJOHTEPCKOU NEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e CcpOpPMHUPOBAHHOCTh  POCCHUHCKOM  TPaXKTAHCKOWM  HJIESHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOIIEHHE K  TOCYJapCTBEHHbIM  CHUMBOJaM,
JTOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHMUS;

e CIIOCOOHOCTh OIICHWBATHh CHUTYAaIllMI0 ¥ TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWYMBOTO OYIyIIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:



e OCTETUYECKOE OTHONIEHHE K MHpPY, BKIIOYAs JCTETHUKY HAY4YHOIO

TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HAyKe.
TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpPEC K pas3luyHbIM cdepaM MnpodhecCHOHATBHONU AEATETLHOCTH, B
TOM YHCII€ CBSI3aHHBIM C (DU3UKON M TEXHUKOM, YMEHHUE COBEpIIATh
OCO3HAaHHBIM  BbIOOp Oyaymed mnpodeccud U pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI,

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

IKOJIOTMYECKOT0 BOCTIMTAHMS:

e cpOpMHUPOBAHHOCTH AKOJIOTUUYECKOM KYJBTYpHI, OCO3HaHUE
IJI00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM;

e IUIAHUPOBAHUE U OCYLIECCTBIICHUE JACUCTBUU B OKPYXKAIOWIEH Cpelie HA
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

e PpACHIMPEHHUE OMbITA JCITEIBHOCTUA YKOJOTUYECKON HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 110 (PUBHKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e c(hopmMupoBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUUECKON HAYKU;

e OCO3HAHHME LEHHOCTH HAYYHOMW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble jornueckue AecTBUA:
e CaMOCTOSITENIbHO (POpMYyIUpOBaTh W aKTyaJU3UpPOBATh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATH LENU AEATENBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTUKECHUS;
e BBIBILITh 3aKOHOMEPHOCTM M MPOTHBOPEYUS B PaCCMaTPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
e paspabaTpiBaTh IUIAH pEIICHUS TPoONeMbl ¢ Yy4€TOM aHaIm3a
MMEIOIINXCSI MATEPUAIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;
e BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKH MOCIIEICTBUI JESITEIbHOCTH;



KOOPAMHHUPOBATh W BBIMOJNHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BuUBaTh KPEaTHBHOE MBIIUICHHE TPH PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBbIe ucciiea0BaTeIbCKIE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIOUEBBIMA TMOHATHAMH U
MeToiaMK (PU3NYECKON HAYKHU;

BIAJIETh HABBIKAMH  y4eOHO-MCCIEAOBATEILCKOM ¥  MPOCKTHON
AESTeFHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TOMCKY METOJOB pEHICHHs 3adad (PU3HUEcKOTo
coJiep KaHusl, TIPUMECHECHHIO Pa3JIMYHBIX METO/I0B ITO3HAHWS;

BJIAJIETh BUJAMH JCSATCILHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUSA, €0
UHTEPIIPETAIlMN, TPEeOOPa30BaHMI0 M TPUMCHCHUIO B Pa3lIMYHBIX
y4EOHBIX CHTYAIlUSX, B TOM YHUCJIEC MIPH CO3JIaHUN YUCOHBIX MTPOCKTOB B
o0nacTu GU3HKY;

BBISIBJISATh IPUYNHHO-CIIC/ICTBCHHBIC CBS3M M aKTYaJU3HpPOBATh 33J1auy,
BBIIBUTATh THIIOTE3y €€ pCeIICHUs, HaXOJUTh apryMEHTBI IS
J0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUWH, 3amaBaTh NapaMeTpbl U
KPUTEPUU PEIICHWS;

aHAJIM3UPOBATh IOJIYYCHHBIE B XOJ€ PEIICHHS 3aladll pe3yJbTaThl,
KPUTHYECKA  OICHWBAaTh WX  JIOCTOBEPHOCTh, IPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX yCIIOBHSX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4l B 0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIC IPU U3YYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIECHUBATH MPUOOPETEHHBIH OIIBIT;
yMETh IEPEHOCUTHh 3HAaHUS 10 (U3MKE B NPAKTUYECKYHO 00JacTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIC WJIEH, NpENjaratb OpPHUTMHAJIbHBIC TMOAXOABI U
pEIICHMS;

CTaBUTh MPOOJEMbI U 3a7adyd, JOIMYCKAIOIINE aJTbTePHATHBHbBIC
peleHusl.

Pabora ¢ ungopmaumeii:

BJIQJICTh ~ HABbIKAaMH  TIOMydeHHs  uHopMamuu  (QU3NIECKOTO
COAEpPkKAaHUSI U3 HCTOYHUKOB pA3HBIX THUIIOB, CAMOCTOSITEIIBHO
OCYILIECTBIIATh IOWUCK, aHAIW3, CUCTEMATU3ALUI0 W HUHTEPIPETALUIO
nH(pOpMAIINK PA3TUYHBIX BUAOB U (HOPM MpEACTABICHNUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;



HCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX U KOMMYHHKAIMOHHBIX
TEXHOJOTUA B PEIICHMHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jad ¢ COOJOJeHHEM TpeOOBaHUU SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHMEHBI, PECypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B pa3IMUHbIX (hopmaTax ¢
y4€TOM Ha3HauyeHHs WMH(OpMauu U IEJeBOW ayIuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBJIATh OOIICHWE Ha Ypokax (HU3MKM W BO BHEYPOYHOUH
JeSTeNbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallMid M CMSTYaTh
KOH(IIUKTBI;

pa3BEPHYTO H  JIOTUYHO W3JaraTh CBOIO TOYKY 3pCHHS C
UCTIOJIh30BAaHUEM SI3BIKOBBIX CPE/ICTB;

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIAVUBUAYaTbLHON paOOTHI;

BbIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHUCTBUHA C Yy4ETOM
OOIIMX UHTEPECOB M BO3MOYKHOCTEH KaXKJI0TO WieHA KOJICKTHBA;
OPUHUMATh [EIM COBMECTHOM JEsSTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEHUCTBUA MO €€ JOCTHKEHHUIO: COCTABIATH IIJIaH
NEUCTBUM, pacrlpeneisTh poiau C Y4ETOM MHEHHH YYaCTHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHHKA KOMaH/bl B
0OIIMiA pe3yIbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBbIE MPOEKTHI, OIEHWBATh WJEU C TO3HUIIMH HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B Pa3IUYHBIX
CUTyallusX, TMPOSBIATH TBOPYECTBO U  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCcAJIbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATEIBbHOCTh B
obnmactT (U3NKKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIBHO  COCTAaBJATh  IUIAH  PEUICHUS  PACUYETHBIX U
KaueCTBEHHBIX 3aJay, IUJIaH BBIMNOJHEHUS MPAKTUYECKOW paboThl

o



y4€TOM HMEIOIIUXCI PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
[IPEAIIOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(u3HKY, TOCTOSTHHO MOBBIILIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTHBBI B
JESITEIIbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHM TI03HABATEIBHON pe(dIeKCHH Kak OCO3HAHUs
COBEPIIAEMBIX JECUCTBUN U MBICIIMTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBaHMH;

UCIIOJIB30BaTh MNPHUEMBI pedIeKCUM IJi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPMHUMATH PEIIEHUS MO UX
CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

IPUHUMATH ceOsl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;
IIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OIITHOKH.

B mporecce qocTHKeHUS TUMYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOTrPaMMBI 110
dbu3uKe IS YpOBHS CcpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIICHCTBYETCS  AMOIIMOHAIBHBI  HMHTEIICKT,  IPEANOJararoini
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHWMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJETh  HAMPABIEHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETYJTUPOBAHMS,  BKIJIOYAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTH
aIanTHPOBATHCA K OMOIIMOHATBLHBIM HW3MEHEHHUSM W TPOSBISATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALMU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHKECHUIO
eI U YyCHexy, ONTUMHU3M, WHULIMATUBHOCTb, YMEHHUE IEHCTBOBATD,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IOHMMATh SMOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTHIBaTh €ro MpH OCYIIECTBICHUU OOUICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTh BBICTPAUBATH
OTHOWIEHUS C JPYTUMH JIIOJIbMH, 3a00TUThCS, MPOSBIATH HUHTEPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenust B 10 knacce npenMeTHbIe pe3yibTaThl HA YriayOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

MOHUMATh pPOJib (UMK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COLMAIbHOW W ATHUYECKON cdepax AesiTeIbHOCTH
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HAYECHUE OMHUCaTENbHOM, CUCTEMATU3UPYIOLIEH,
O0OBSICHUTETLHON M MPOTHOCTHYECKON (QYHKIMHA (PU3nUecKoil Teopuu —
MEXaHWKH, MOJEKYJIIpHOH (UMK W  TEPMOJIMHAMUKH, POJb
¢usznueckoit Teopun B GOPMHUPOBAHUU TPECTABICHUN O PU3NUECKON
KapTUHE MUPA;

paznuyaTh YCIOBHUS TMPUMEHUMOCTH MoOJene (U3MYecKux Tel u
IIPOIIECCOB (SIBJICHHHI): HWHEpPLHAIbHAS CHCTEMa OTCUYéTa, aOCOJIFOTHO
TBEPIOE TEJO, MaTepHalbHasi TOYKA, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE TajieHue, abCOMIOTHO ympyras achopmaiys, aOCOIHOTHO
yapyroe u aOCOJIIOTHO HEYNpyroe CTOJKHOBEHHS, MOJENU rasa,
KUJKOCTH U TBEPAOro (KPUCTALNIMYECKOTO) Tela, WACaIbHBIN ras,
TOYEUHBIN 3apsijl, OTHOPOIHOE BJIEKTPUUYECKOE MOJIE;

pas3nuyarh yCJIOBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITNI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBSCHATH MEXaHUYECKHE MPOLECChl U SIBJICHUS,
UCIIONIb3YSl ~ OCHOBHBIE  MOJOXKEHUS U 3aKOHbl ~ MEXaHHUKHU
(OTHOCHUTENBHOCTh MEXaHMUYECKOTO IABMKEHUS, (OPMYIBI KHHEMATHKH
PAaBHOYCKOPEHHOI'O  JBWIKEHHMs, TmpeoOpazoBanust [amwmnes s
CKOPOCTM M  T[epemMelleHusi, 3akoHbl  HbioToHa,  mpuHUUII



OTHOCUTENIBHOCTU ['anmuiesi, 3aKOH BCEMHPHOTO TSITOTEHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCa U MEXaHUUYECKON PHEPTUu, CBsI3b pabOTHI CUIIbI
C U3MEHECHHEM MEXAaHUYECKOW YHEPIUH, YCIOBHUS PAaBHOBECHUS TBEPIIOrO
Tena), IpU 3TOM HMCIOJIb30BaTh MAaTEMAaTHYECKOE BBHIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUS  NPUMEHUMOCTH  (PUBMYECKUX  3aKOHOB:
npeoOpazoBanuil ['anumnes, BTOPOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHMsS HMMIYJIbCa M MEXaHUYECKOW HHEpPruu, 3aKoHa
BCEMHUPHOIO TATOTEHUS;

aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl U SIBJICHMS,
UCIIONB3ysl OCHOBHbIE mnoJiokeHUsT MKT u 3aKOHBI MOJIEKYJISIPHOU
bU3UKM W TEPMOJAMHAMUKH (CBSI3b JIaBJICHUS HJACAIBHOTO Tras3a co
CpEeIHEM  KMHETHUYECKOM  DHEPrUed  TEIUIOBOTO  JBWXKEHHUS U
KOHIICHTpAILIMEN €ro MOJIeKYyJl, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpelHe KUHETHYECKOW SHEpPrueu TEIUIOBOTO JABMXKEHHUS €ro YacTHII,
CBSI3b JIABJICHUSI MJCAJBHOIO Ta3a C KOHIEHTpAIMENd MOJEKYJT U €ro
TeMIIepaTypoi, ypaBHeHue MenneneeBa—KianelpoHna, nepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHECHHS SHEPTUU B TEIJIOBBIX MPOIIECCaXx),
IIpU  3TOM HCIOJB30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh  YCJIIOBUS NPUMEHUMOCTH ypaBHEHUs MenzeneeBa—
KnanenpoHna;

aHAIM3UPOBATh W OOBSICHATH DIEKTPUUYECKUE SIBICHUS, HCIOIb3YS
OCHOBHBIE  TIOJIO)KEHUSI W 3aKOHBl  DJIEKTPOJMHAMUKH  (3aKOH
COXpPaHEHHUsI AIEKTPUUECKOT0 3apsaa, 3akoH KylloHa, TOTEeHIIMaIbHOCTD
AJIEKTPOCTATUYECKOTO TOJISI, MPUHLHUII CYIIEPIIO3ULUU SJIEKTPUUECKUX
IIOJIEHM, TIPU 3TOM yKa3blBasl yCJIOBUS IIPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHbI OMa I y4acTKa
e U U1 3aMKHYTOM 3JIEKTPUYECKOM Lienu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apajaes s dIEKTPOIN3a);

ONMHCHIBATh (YU3UYECKUE TPOIECCHI U SBJICHUS, MCIOIb3Ysl BEIHYUHBI:
IIEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJ,
CuWjla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHUAIbHAA  DSHEPrus,
KMHETUYECKasl JHEpPrusi, MeXaHW4ueckas »HHeprusi, paboTa CHJIBI,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIA TSXKECTH, CHIIA YIPYTOCTH,
cuja TPEHHUs, MOUIHOCTb, SHEPIrUsl B3aUMOJICUCTBUSL Tena ¢ 3eMIIEl
BONM3U €€ TOBEPXHOCTH, DHEPrUs ympyrou aedopmarviul MpyKUHBI,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSS DSHEPTUS HICAIBHOTO OJHOATOMHOTO
raza, paboTa uIeajIbHOTO ra3a, OTHOCUTEJbHAsA BJIAXKHOCTH BO3]lyXa,



KII[I waeanpsHOro TEIUIOBOTO JBUTATENA; BJIEKTPUYECKOE TIOJE,
HaMpspKEHHOCTh  AJIEKTPUYECKOTO  MOJs,  HAmpsiKEHHOCTh MO
TOYEUHOrO0 3aps/ia WIM 3apsHKEHHOro Iapa B BakyymMe U B
OUBJIEKTPUKE, TMOTEHUHANT 3JIEKTPOCTATUYECKOTO IOJs, Pa3HOCTh
MOTEHIMAJIOB, JJICKTPOABWKYIIAs CWUJIa, CUJAa TOKA, HaIpsKEHUE,
MOIIHOCTh TOKAa, JJIEKTPUUECKasT €MKOCTh IUIOCKOTO KOHJEHCATOpa,
CONPOTHUBIICHUE yYaCTKa LENHU C MOCJIEA0BATEIbHBIM U MAPAJIICIbHBIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPrusi  DJIEKTPUUECKOrO0  MOJIA
KOHJICHCATOpa;

OOBSICHSITH ~ OCOOCHHOCTHM  TPOTEKaHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHMYECKOE JBHXKEHHUE, TEIJIOBOE JIBUKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddys3us,
UCIapeHue, KUTIEHUEe M KOHJEHCAIMs, TUTaBJICHUE W KPUCTAJUIA3AIus,
HaIpaBJICHHOCTh TemionepeaayHu, AIEKTpU3ALUS Ted,
AKBUIIOTEHIIUAIBHOCTh MIOBEPXHOCTHU 3aPSIKEHHOT'O MPOBOIHUKA;
IPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI
OT JIpyrod C UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, TIPU ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBATh pE3yNbTaThl MOTYyUEHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TpadUKOB C Yy4ETOM
aOCONIOTHBIX  TMOTPENIHOCTEW W3MEPEeHHH, JeJaTh BBIBOJALI IO
pe3yapTaTaM UCCIEeI0BaHU;

POBOAUTH KOCBEHHBbIE M3MEpEeHUs (PU3NYECKUX BEJIMYUH, MPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTh  ONBITBI IO TPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
IJIaHUPOBATh AKCHEPUMEHT, coOuparhb AKCIEPUMEHTAIBHYIO
YCTAaHOBKY, aHAJIU3UPOBATh MOTYUYEHHbIEC PE3YIbTAThI U AENAaTh BBIBOJ O
CTaTyce MPeAJIOKEHHON TUIIOTE3bL;

coOmoaTe  mpaBuia  0€30MacHOTO  Tpyda TpU  MPOBEACHUU
UCCJIEIOBAaHUN B paMKaxX yd4eOHOTO SKCIEpPUMEHTa, MpaKTUKyMa |
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCTIOJIb30BAaHUEM  W3MEPHUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

peuiaTe pacy€THhIE 3aJa4d C SIBHO 3aJIJaHHOW W HEABHO 3aJaHHOM
(du3nuecKol MOJIEbI0: HA OCHOBAHUH aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BBIOOp (PU3HYECKOH MOJICIH, OTBEUANOIICH TpeOOBaHUAM 3aJIauH,
MPUMEHSTh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThl
GU3UYECKUX TEOPUl MPHU HUCIOJIB30BAHUU MATEMaTUYECKUX METOJ/OB



pelieHrs 3ajiad, MPOBOAWTH PACUYEThl HAa OCHOBAHUU HMMEIOIINXCS
JTAQHHBIX, AaHAJU3UPOBATH PE3YJAbTATHl U KOPPEKTUPOBATH METOBI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajaud, TpeOylollne NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3leioB Kypca (PU3MKK, a TakKe WHTErpaluud 3HaHUN U3
JIPYTUX TMPEIMETOB €CTeCTBEHHO-HAyYHOTO IMKJA: BBICTpauWBaTh
JIOTUYECKYIO LIETIOYKY PACCyKJACHUN C OMOPOi Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJIB30BaTh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  paOOThl  U3MEPUTENIBHBIX  MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MTPOIIECCOB;

MPUBOAUTL TPUMEPHI BKJIaJa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHH;

aHaJTM3WpPOBaTh W OLIGHMBAaTh  TIOCJIEJACTBUS  OBITOBOM U
MPOU3BOJCTBECHHON  JICATEIBHOCTH  YEJIOBEKA,  CBSI3aHHOM €
(GU3MUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTMYECKO 0€30MacHOCTH,
NpEICTaBIEHUH O palMOHAIBFHOM TMPUPOJONOIB30BAaHIM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUM HAyKH W TEXHOJIOTWH s
JanbHEUIIIEero pa3BUTHS YEJIOBEYECKOT0 00IECTBA;

NPUMEHSTH Pa3IMUHbIe CIOCOOBI pabOThI ¢ HH(pOpMaLuel GpuzndecKoro
CollepKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, IIPU ITOM HMCTIOIH30BaTh COBPEMEHHbBIE HH(DOPMAITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU U TPEIbSBICHUS y4yeOHOU u
HAYYHO-TIOMYJISIPHON uH(pOpMaIIH, CTPYKTYpHUpPOBAHUS u
UHTEpIpeTanuu  UHPOpMAIMK,  TOJYYEHHOM M3  pa3InYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOIydaeMyr HHGOPMAIIHIO
U OIICHUBATHh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCSA 3HAHUU,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OpMAIUY;

OPOSIBISATh  OPraHU3allMOHHBIE W IO3HABATEJIbHBIE  YMEHUSA
CaMOCTOSITEJILHOTO ~ NPUOOPETEHHs] HOBBIX 3HAHUW B  MpoLEcce
BBINIOJIHEHUS TPOEKTHBIX U y4eOHO-UCCIE0BATENbCKUX paldoT;
paboTaTh B TPYyNIE C WCIOJHEHHWEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IIaHUpoBaTh  pabOTy  TIpynmbl,  palUMOHAIBHO  paclpenessiTh
NEATEeNIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJICKBAaTHO OILICHUBATh
BKJIAJI KaXJOTO M3 YYaCTHUKOB I'PYNIbI B PEUICHHUE paccMaTpUBaEMOM
poOJIeMBbl;



MPOSBIIATH MOTUBAIMIO K OyAylel mpodecCuoHalIbHON JesTeNbHOCTH
M0 CHENUATIBHOCTAM (PU3UKO-TEXHUYECKOTO PO IS,

K xonmy oOyuenust B 11 knacce npeIMeTHbIC pe3yJbTaThbl Ha YrIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

NOHMMATh POJb (UMK B DSKOHOMUYECKOM, TEXHOJOTHYECKOH,
COLMAJIbHON M JTUYECKOH cdepax AeATeIbHOCTH 4YEJIOBEKA, POjib U
MECTO (U3MKM B COBPEMEHHOM HAy4yHOM KapTHHE MHpa, pPOJb
ACTPOHOMHHM B IIPAKTUYECKOM NIESATEIBHOCTU YEJIOBEKA M JaJIbHEHIIEM

HAay4YHO-TEXHUUYECKOM pa3BUTHH, 3HAYECHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENILHON U MPOTHOCTUYECKON (yHKIIUN
¢uznuecko TeopurM — DIIEKTPOJWHAMUKH, CIEHHATIBHON TEOpUU

OTHOCHUTEJIbHOCTH, KBAaHTOBOW (PU3MKHU, poib (DU3NYECKOW TEOpUH B
dbopMupoBaHUU TIPEACTABICHUN O (PU3NUECKOW KapTHHE MHUpa, MECTO
dbu3nmdyeckod KapTUHBI MHUpa B O0IIEM PsiIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3uyath YCJIOBUS NPUMEHUMOCTH Mojielied (U3NYECKUX Tel H
MPOLIECCOB (SIBICHHI): OJHOPOJHOE DIIEKTPUUYECKOE M OIHOPOIHOE
MarHUTHOE TIOJIA, TapMOHWYECKHE KoJieOaHusi, MaTeMaTUYECKU
MasTHUK, UJCANbHBIM MPYKUHHBII MAasTHUK, TaPMOHUYECKHUE BOJHBI,
UJCaIbHBIN KOoJieOaTeNbHBI KOHTYpP, TOHKas JIMH3a, MOJENEH aToma,
aTOMHOTO $1/Ipa U KBAHTOBOM MOJIEJIH CBETA;

pas3nuyarh ycioBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITUI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCMOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATH U OOBACHITH AJICKTPOMArHUTHBIE MPOIIECCHI U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIE IIOJOKEHUS W 3aKOHBl 3JIEKTPOAUHAMUKU U
CIIEUUAIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUSs
JJIEKTPUYECKOr0 3apsiaa, cwia Ammnepa, cwia JlopeHuma, 3akoH
ANEKTPOMArHUTHOM  WHAYKUMM, mnpaBuio Jlenma, cBsa3p JIJC
CaMOMHAYKLIMU B DJIEMEHTE DJJIEKTPUUYECKOM LENU CO CKOPOCTHIO
U3MEHEHUs  CWIbl  TOKAa, IIOCTYJaThl  CIENUAJIbHOW  TEOPHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJU3UPOBATh M OOBACHITH KBAHTOBBIE TMPOLIECCHI W  SIBJICHUA,
UCTIONIb3YS TIOJIOKEHMsI KBAaHTOBOW (u3uku (ypaBHEHHE OWHINTEHHA
st hotodddexra, mepBbIi U BTOPOM MOCTyJlaThl bopa, mpuHIUI
COOTHOLIEHHUs HeomnpeaenéHHocTeil [elizenOepra, 3aKOHbI COXpaHEHUS



3apsI0BOTO U MAacCOBOTO YKCEINI M SHEPTHH B SACPHBIX PEAKITUAX, 3aKOH
PaIMOaKTUBHOTO pacmnaja);

OMHCHIBATh (DU3UYECKUE MPOIECCHI U SABJICHUS, WCIOIL3Ys BEITHMYUHEI:
HANPSHKEHHOCTD AIEKTPHUECKOTO TIOJIA, TIOTCHITHAT
AIEKTPOCTATUICCKOTO TIOJIA, pPa3HOCTh MOTCHITHAJIOB,
ANEKTPOABIKYINAS CHJIA, WHAYKIIMS MArHUTHOTO IIOJISl, MarHUTHBIN
NOTOK, cwia Awmrmepa, HHIYKTUBHOCTB, OJEKTPOJBIDKYIAsS CHJa
CAaMOWHAYKIIMH, DHEPTryus MarHUTHOTO TIOJISI TPOBOJHUKA C TOKOM,
PEISITUBUCTCKANM ~ UMITYJIBC, TIOJHAS ~ DHEPTUs, DHEPrUs  IMOKOS
CBOOOTHOW YaCTHIIBI, DHEPTUS M UMIYJIbC (GOTOHA, MAaCCOBOE YHUCIIO U
3apsi sApa, SHEPTHsI CBS3H sIJIpa;

OOBSACHATH  OCOOCHHOCTH  TPOTCKAaHHWsS  (PU3MYECKUX  SBJICHUI:
AJICKTPOMAarHUTHas WHIYKIHS, CaMOMHTyKIIHS, pe30HaHC,
uHTepPepeHIus BOJIH, IU(paKIusa, AUCIEPCHUS, TMOJHOEC BHYTpPEHHEE
orpaxxenue, Goroanekrpuueckuii ddpdext (dboroaddexr), ambda- u
OcTa-pacnajpl sjiep, raMMma-u3aydeHue sjep, GU3UUYeCKUue MPUHITUIIBI
CIIEKTPAIbHOTO aHaJIN3a U PabOTHI J1a3epa;

OTpeEeNATh HANIPABJICHHE WHAYKIIMM MAarHUTHOTO TOJISi MPOBOJIHUKA C
TOKOM, cuJibl AMrniepa u cuibl JlopeHna;

CTpPOUTh M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKajioM, TOHKOMH
JMH30M, U paCCYUTHIBATh €0 XapaKTEPUCTUKU;

NPUMEHSITh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TIOHITHS, TEOPUU U
3aKOHBI JIJI1 aHajdu3a W OOBACHEHUS (PU3MYECKHUX IPOIECCOB,
MIPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUIECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMHY 3BE3/] M BeeneHHo;
NPOBOAUTH HCCIIEIOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHM, TpPU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl IMOJYYCHHOW 3aBUCUMOCTH
duznuecknx BENMYUH B BHAEC TpaduKOB ¢ Yy4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEH  W3MEPEHMid, JleJlaTh BBIBOJABI TI0  pe3yjibTaTam
UCCJICIOBAHUS;

IPOBOANTh KOCBEHHBIE W3MEpeHUs (PU3NUYECKUX BEIUYHH, MPU ITOM
BBIOMpATh ONTUMATIBLHBIN METOT U3MEPEHUS, OIEHUBATh a0COTIOTHBIE U
OTHOCHUTEBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
NPOBOAUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUITOTE3HI:
TUTAHUPOBATH HKCIIEPUMEHT, coOuparhb IKCIIEPUMEHTATHHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI U JIENIaTh BEIBO O
cTaTyce MpeI0KEHHON THIIOTE3bI;



ONMCHIBATh METO/bI OJYUEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOmogaTe  MpaBuja  0Oe30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEOBAHUA B paMKax y4eOHOIro S3KCIEpUMEHTa, MPaKTUKyMa |
y4eOHO-UCCIEOBATENbCKOM M TPOEKTHOM  JESATENBHOCTH  C
UCIIOJIb30BAHUEM  W3MEPUTEIBHBIX YCTPOMCTB U  J1TaOOPAaTOPHOTO
000py10BaHMUS;

pelarb pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(¢u3nueckoll MOJENbI0: Ha OCHOBAaHWM aHalM3a YCJIOBHS BbIOMpaTh
¢u3znueckre MoJIeau, OTBEUaIOIIUe TPEOOBaHUSAM 3a/Jaud, MPUMEHSTh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYNATHI (PU3UUECKUX TEOPUI
OpU UCIOJIB30BAHUM MATEMATHYECKUX METOJOB PEUIEHUs 3ajad,
OPOBOJUTH  Pacy€Tbl HA  OCHOBAaHMM  MMEIOIIMXCS  JAHHBIX,
AHAJM3UPOBATh PE3YJbTAThl U KOPPEKTHPOBATH METOJbI PELICHHS C
Y4ETOM MOJTYYEHHBIX PE3YIBTATOB;

peniath KauecTBEHHbIEC 3aJadyM, TpeOyrolue NPUMEHEHHUs 3HAHUU W3
pa3HbIX pa3lenoB Kypca (pU3MKHM, a TakKe WHTErpallid 3HAaHUW U3
OPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LENOYKY PacCyKICHHUH C ONOPON Ha M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS,

UCMOJIb30BaTh TEOPETUUECKUE 3HAHUA 11 OOBSCHEHUS OCHOBHBIX
OPUHIUIOB  pabOThl  U3MEPUTENBHBIX HPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB;

OPUBOAMTH MPHUMEPHl BKIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UpOBaTh U OLIGHUWBAaTh  TOCIHEACTBUA  OBITOBOW U
IIPOU3BOJACTBEHHOM  NEATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOW €
(Gu3nYeCKUMH MpoILecCaM, ¢ MO3ULIUN IKOJIOTUYECKOM 6€30MacHOCTH,
IPEACTABICHUNA O PAalMOHAIBHOM IPUPOAOIOIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUM JOCTHKEHHM HAYKM WU TEXHOJIOTMM IS
JaJIbHEHIIIETO Pa3BUTHS YEJIOBEUECKOro OOIIECTBa;

OPUMEHSATh Pa3InYHbIe CIOCOOBI paboThl ¢ HH(pOpManKel GU3NIECKOro
COJIEp’KaHUSI C MCMOJIb30BAaHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJOTUHU ISl TOUCKA, MEepPEepadOTKU M NPEAbSBICHUS Y4EeOHOW W
HAy4HO-TIOIYJISIPHOU uHpOpMaIuH, CTPYKTYpHpPOBaHUS "
UHTEpHpeTaund  WH(pOpMalMM,  IMOJIYYEHHOM M3  pa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH AHAJIM3UPOBATH IMOJIYYaeMyH0 HH(POPMALHMIO



U OLIEHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSA 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMAIINY;

OpOSIBIISAITh  OpraHU3alMOHHbIE W TO3HaBaTeNbHBIE  YMEHUS
CaMOCTOSITEIFHOTO ~MPUOOPETEHUsT HOBBIX 3HAHWKH B  Mpolecce
BBITIOJIHEHHUS TPOEKTHBIX U YU4eOHO-MCCIEA0BATENBCKUX PaboT;
paboTaTh B TPyNNE C WUCIOJHEHHEM pAa3IWYHBIX COLUATBHBIX POJICH,
IUIaHUpOBaTh  paboTy  TpyNmObl,  palMOHAIBHO  PACIPEAEIsiTh
JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OIEHWUBATh
BKJIa/I KXJIOTO M3 YYACTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBaeMOM
npo0JIeMBbl;

NPOSIBIISITH MOTUBAIIMIO K Oyaymiel npodeccHoHanbHON eI TeTbHOCTH
10 CIEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.
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Hroro mo pazgeny 16
bu6mmoreka [JOK
Peseparoe Bpens 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170 16



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uucgpoBbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. QJIEKTPO/IMHAMUKA
bubmmoreka [{OK
11 Marnmuthoe niose 14 https://m.edsoo.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
SIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6moreka [IOK
21 Mexamiieckne konedannus 10 https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.2 C) 0 15
JICKTPOMATHHUTHDIC KOIICOAHHA https://m.edso00.ru/39859¢f1
53 MexaHW4ecKue U JIEKTPOMArHuTHbHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢ef1
bubmuoreka [JOK
2.4 25 1
Onrika https://m.edso00.ru/39859¢f1
Utoro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJIBbHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1
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Hroro no pazgeny 5)

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckymsipHO-BOJTHOBOH Ayain3m 15 bubamorexa [OK
' PIyCKyIAp ad https://m.edso0.ru/39859ef1
bubmmoreka [{OK
4.2 )
H3HKa atoMa ° https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOTO SApa U AIEMEHTaPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.eds00.ru/39859ef1
Hroro mo pazueny 25
Pazpen 5. 9JJIEMEHTBI ACTPOHOMUWU U ACTPO®PU3UKHU
bu6moreka [IOK
51 C) 12
JIEMEHTBI ACTPOHOMHUH U aCTPOPUIUKU httos://m.edsoo.ru/39859ef1
Hroro mo pazgeny 12

Pasnen 6. PU3HUECKUHA MPAKTUKYM

bu6mmoreka [JOK

6.1 (0] 7 16 16
HBHHECCKUHI HPAKTHIYM https://m.edso0.ru/39859¢f1

Hroro mo pazgeny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremarusanusa 1 00001eHne
MPEIMETHOTO COJIEPKaHMsI U OIbITA 15 bubnuorexa LIOK
NeATeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edso0.ru/39859ef1

n3yueHuu kypca ¢usuku 10 — 11 kimaccos

7.1

Hroro no paszneny 15



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

10

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

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoububie | IIpakTHyeckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®duznka — pyHIaMeHTaJIbHas HaykKa 1 bubnuorexa [JOK
0 MpUpoJe https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIEeIOBaHUS PU3NYECKUX SBICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hauug npupoasl. HaOmronenue u 1 bubmmorexa LOK
PHPOZBL. https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (DU3HUKE
4 Crioco06s1 m3mMepeHust GU3NIECKUX 1 bubnuoreka [IOK
BEJIMYHH https://m.edsoo.ru/ca2def03
AOCOI0THAS U OTHOCHUTEIIbHAS
5 IIOTPEITHOCTH U3MEPCHUM 1 bubmorera [JOK
P P https://m.edsoo.ru/7f18fda3
(DMBUYECKUX BEITMYHUH
MopenupoBanue B pusuke. Ponb u
MecTO (U3UKH B (DOPMUPOBAHUH
6 COB qu::HHoﬁ Ha(:Jp 111)0171 Ea THHBI 1 bubmorera [JOK
p i . p https://m.edsoo.ru/eabbdedl
MHpPA, B TPAKTUUYECKON
NeSATeIbHOCTH JTH0JIeH
7 Mexanndeckoe apmwkeHne. Cucrema 1 bu6mmoreka [JOK
otcyeTa. OTHOCUTEIILHOCTh https://m.edso0.ru/e9a52f02



https://m.edsoo.ru/1beef346
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MEXaHUYCCKOT'O IBUKCHUA. HpSIMaSI
1 oOpaTHas 3a/1a4i MEXaHUKU

Pannyc-BexTop maTrepuanbHON
TOYKH, €ro NNPOEKLUHUH HA OCU

8 KoopauHaT. TpaeKTopus. bubmorexa HOK
https://m.edsoo.ru/30a108a5
[Tepememienue. Cxkopocts. Mx
MIPOCKIIMH HA OCH KOOPMHAT
PaBHOMEpPHOE IPsAMOJIMHENHOE

9 nsuxkenue. ['paduyeckoe onrcanue bubnuoreka [JOK
PAaBHOMEPHOTO MPSMOJIMHEUHOTO https://m.edsoo0.ru/89ba7190
JIBUKCHHUS

10 CroxxeHue nepeMeneHnii u bubnuorexa [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBHKEHUE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubnuoreka [JOK
[IpsmonnHeHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSMOJIMHEHHOTO ABMKEHUS C Eubmrorexa HOK

https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoOoiHOE mageHue. Y cKopeHue

13 cBOOOIHOTO MajeHusl. 3aBUCUMOCTh bu6mmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX Tpaduku

14 JIBukeHue Tena, OpoIIeHHOTO MO/ bubmuoreka [JOK

YIJI0M K TOPU30HTY

https://m.edsoo.ru/71cbb4f5



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
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KpuBoismmHeliHOE nBUXKEHUE.
JIBMKEHHE IO OKPYKHOCTH. YTJOBast

15 U JTUHEHHAs CKOPOCTh. Ilepuon u bubmorexa HOK
p - iepro https://m.edsoo.ru/33196fbe
yactoTa. LleHTpocTpemMuTensHoe n
MOJIHOE YCKOPEHHUE
16 KonTposnbHas paboTa no teme bubnuorexa [JOK
"KnnemaTtuka" https://m.edso00.ru/1242f32¢
IIepBbiii 3ak0H HproTOHA.
NHeprmanpHbIE CHCTEMBI OTCUETA.
bu6moreka [IOK
17 [IpyHIHAIT OTHOCUTENBHOCTH
https://m.edsoo.ru/5a%e4a64
lNanunes. HennepumanbsHele
CHCTEMBI OTCUETa
18 Cua. PaBHOA€MCTBYIOIIAS CUIIa. bubnuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
B3aumopeiictue Ten. Tpetuii 3akoH bu6moreka [IOK
19
HrroTona https://m.edsoo.ru/57dba505
[IpuHLMIT CYIIEPIO3UIIUH CHII.
20 Pepmell{lne 3aflrzlqua I HI/IMCHCHI/IC bubmotera [JOK
s P https://m.edsoo.ru/bdf997fb
3akoHOB HrproToHA
3aKOH BCEMHPHOTO TATOTCHHUSI.
21 OKBHBaJICHTHOCTbH I'PaBUTAIIMOHHOM bubmorera [JOK
. p H https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MaccChl
29 Cuna TAXKecTu U yCKOpeHue bubnunoreka [JOK
CcBOOOHOTO IaJICHHS https://m.eds00.ru/22757f26
23 JIB>KeHHe HeOECHBIX TEI U MX bubmuoreka [JOK

HCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ

https://m.edsoo.ru/11abfa0a
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KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec

bu6mmorexa [IOK

24
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIBI CHIT
P PP bu6mmoreka [{OK
TpeHus. J[BUKEHHE B KUIKOCTH U
25 a3 ¢ VIETOM CHLIEL COMDOTHEISHI https://m.edsoo.ru/1fa86499
ya P https://m.edso0.ru/2cb29676
Cpenbl
26 Jasnenue. ['napocrarnueckoe bubnuoreka [JOK
nasnenue. Cuna ApxumMena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEJIO. bu6mmoreka [IOK
27 [TocTymarensHOE U BpamaTeIbHOE bu6moreka [IOK
JBH>KEHUE TBEPIOTO Teja https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbI OTHOCHTEIBHO OCH bubnuorexa [JOK
BpaieHus. [lnevo cumbl https://m.edso0.ru/653d3459
CrnoxxeHue CuI, TPUIOKEHHBIX K
29 TBepAomy Teny. LleHTp TsxecTn bubnuorexa [JOK
Tela. Y CIOBUSl PaBHOBECHUS TBEPIOTO https://m.edsoo.ru/9aa79a7d
Tena. Bunel paBHOBECHS
bubnuoreka [JOK
30 P
clieHie satat https://m.edsoo.ru/dclcaacO
KonTtponbHas paboTa o teme
31 "Ilunamuka. CtaTuka TBEpAOTO bubmorexa HOK
| ' P https://m.edsoo.ru/9f5a574c
Tena
39 Nmmynsc MmaTepuanbHOU TOUKH, bubnuoreka [IOK

CHUCTCMbI MATCPHUAJIbHBIX TOYCK.

https://m.edsoo.ru/4bb8294b
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HCHTp MacCC CUCTCMbI MaTCPHUAJIBHBIX
Touek. TeopeMa 0 IBMKEHUM LICHTPA
Macc

I/IMHYJII)C CHJIBI 1 UBMCHCHUC

bu6mmorexa [IOK

33 UMITyJIbCa Tella. 3aKOH COXPaHCHUs httos://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTuBHOE NIBHKEHHE
MoMeHT nMItysibca MaTepUATILHON
34 touku. [IpeacraBnenue o bubnuorexa [JOK
COXpPaHEHNN MOMEHTAa NMITYJIbCA B https://m.edsoo.ru/d6532eb9
IIEHTPATBHBIX TOJISAX
bu6moreka [IOK
3 Pemterme saza https://m.edso0.ru/f7706d63
PaGora cuibl Ha ManoM U Ha
36 KOHEYHOM TEPEMEILICHUH. bubnuoreka [IOK
I'paduueckoe npencraBieHue https://m.edso0.ru/913974c7
paboThl cuiibl. MOITHOCTD CHIIBI
Kuneruueckas sneprus. Teopema 00
37 W3MEHEHUU KHHETHYECKOW SHEPTHH bubmorexa HOK
. https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHON TOUKH
IloTennmanepHEIEe U
38 HEMOTEeHIIUAJIbHbIE CUJIBI. bubnuoreka [JOK
[TorenumansHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMUYecKasi CKOPOCTb
TpeTbsi KOCMUYECKASI CKOPOCTb.
39 CBs13b pabOTHI HEMOTEHIIUAIBHBIX bubnmoreka [JOK

CHJI C U3BMEHEHHEM MEXaHUYECKOU
OHEPTHUU CUCTEMBI TCJI. 3akoH

https://m.edsoo.ru/f57b4e01
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COXpPaHCHUA MEXaHHYeCKOM SHEPruu

Yipyrue u Heynpyrue

bu6mmoreka [IOK

40 CTOJIKHOBEHHS. Y paBHEHUE
TOJTKHOBCHILA. ¥ paBH Hil https://m.edso0.ru/f30f43b6
Bepuymmm utst uiearbHOM KHUIKOCTH
41 KonTtponsHas pabora o Teme bubmmorexa [IOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTure npencraBieHuii o Mpupoie
42 Tetu1oThl. OCHOBHBIC TIOJIOKEHUS bu6mmoreka [{OK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBHKCHHE
Crpoenue ra3000pa3HbIX, )KUJKUX U
43 TBEPABIX TeJ. XapaKTep JBUKCHHS H brbmorexa [OK
P . AApAKTED https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pazmepbl MOJIEKYIT
bu6moreka [IOK
44 (atomoB). KonnyecTBo BemecTBa.
https://m.edsoo.ru/c5b72ab7
[Toctrosinnas ABoraapo
45 Temnepartypa. TemioBoe bubnuorexa [JOK
paBHoBecue. [lkana Llenbcust https://m.edso0.ru/0070d493
bu6mmoreka [JOK
46 Pemenue
HHCHHE salat https://m.edsoo.ru/1531aba5
47 Wneanpuslii ras. ['a3oBble 3aKOHBI Eubmorexa HOK
https://m.edsoo.ru/1deb2367
48 YpaBHenue Menneneena- bubnuoreka [JOK
Kunaneiipona. Pemenue 3amau https://m.edso0.ru/8d12c328
49 AbcoumoTHas TeMieparypa. 3akoH bubnuoreka [IOK

JlanbTOoHa

https://m.edsoo.ru/14e02d1f
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I/Isonpoueccm B NACAJIbHOM ra3€ C

bu6mmoreka [{OK

50 HOCTOSHHBIM KOMITCCTEOM https://m.edso0.ru/68878d51
BEIlIECTBA
I'padmueckoe npeacraBieHne
ol Hfofpoueccom EsoTepMa, H30X0pa, bubmorexa HOK
https://m.edso0.ru/1344327b
n3obapa
bubmmoreka [{OK
52 Ocuosroe ypasrenne MKT https://m.edso0.ru/c8094721
bu6moreka [IOK
53 Pemterme saza https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TeMIepaTyphbl
TEPMOJUHAMUYECKON CUCTEMBI CO
54 CpenHel KHHETHYECKON dHEepruei https://m.edsoo.ru/c38af875
MOCTYIMATEILHOTO TEIJIOBOTO
JIBYDKEHUS €€ YaCTHII
55 O06o001IeHNEe U CHCTEMAaTH3aIIH bubnuorexa [JOK
3HaHui no teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbHas padoTa o teme bubnuoreka [JOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmonnHaMudeckas CUCTEMa.
3ananue BHeIHUX ycsoBuit ais T /1
cUCTeMbl. BHelHNe u BHYTpeHHUE
57 napametpsl. [Tapamerpsr T/] bubmorexa HOK
https://m.edsoo.ru/5f8d38a3
CUCTEMBI KaK CpETHUE 3HAYCHHS
BEJIMYMH, OMMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE
58 Hynesoe Havano TepMoaMHAMUKH. bubnuorexa [IOK
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CamonpousBosibHas penakcanus T[]
CHUCTEMBEI K TEINIOBOMY PaBHOBECHIO

https://m.edsoo.ru/8ec512f0

Moens naeaasLHOTO ra3a B

bu6mmoreka [IOK

59 TepMOJUHAMUKE. Y CJIOBUS
phioz N https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOU MOJIEIIH
YpaBHenue Menpeneena-
60 KanelipoHa u BeIpaxeHue It bubnmorexa LOK
P . P https://m.edsoo.ru/bal1178d0
BHYTPEHHEH YHEPrUuu
Bripaxkenue 111 BHyTpeHHEU
61 SHEPrUU OJJTHOATOMHOTO MIEAIBHOTO bubnuorexa [JOK
raza. KBasucratuueckue u https://m.edsoo.ru/ac5cacl5
HECTAaTUYECKUE MPOTECCHI
DneMeHTapHas padoTa B
62 TepMoJArHaMUKe. Boruncnenue bu6moreka [IOK
paboThl 1o rpaduKy mporiecca Ha https://m.edsoo.ru/741d5738
pV-nuarpamme
Tennonepenaya kak croco6
63 W3MCEHECHUS BHyTpeHHEH sHepruun T /] bubmorera [JOK
yIP p https://m.edso0.ru/3d734561
CUCTEMBI 0€3 COBEpIICHUS PaOOThI
64 KonBekuus, TEmIonpoBOIHOCTb, bubnuoreka [JOK
U3IIy4eHHE https://m.edsoo.ru/157b54cd
KonndecTBo TEMIOTHI.
TennoéMKocCTh TeIa. Y aenbHasa U
" bubmuoreka [JOK
65 MOJISIpHAs TEIUIOEMKOCTH BEILIECTBA.

YaenpHasa TemiuoTa CropaHus
TOIIJINBA

https://m.edsoo.ru/7ba67355
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66 Pacuér xonuuecTBa TEIOTHI ITPU bubnuorexa [JOK
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 amuabaTHOM Tporecce. bubnuotexa [JOK
IIepBblit 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonuuecTBo TemioTs u paboTa Kak
68 Mepbl I3MEHEHUS! BHYTPEHHEN bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTtopoii 3akoH TepMOIUHAMUKY IS
69 PAaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [JOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOIIECCOB
70 [TpuHIUITBEI AEHCTBUS TEMIOBBIX bu6moreka [IOK
maruH. KT https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITJI. bubnuorexa [JOK
uxn Kapno https://m.edsoo.ru/fe3857b9
bu6moreka [IOK
72 Petuterne sazas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTIEKThI
73 HCII0JIb30BAHUS TEINIOBBIX bubnuoreka [JOK
nsurareneil. TenoBoe 3arps3HeHue https://m.edsoo.ru/9867aaa7
OKpY’KaIoIlel cpe/bl
bubmuoreka [JOK
4 Pemenme sana- https://m.edsoo.ru/c8c70432
O06o001eHne u cucTeMaTu3amus
. " bu6mmorexa LIOK
75 3HaHMUU 110 TeMe "TepmMoauHaMHKa.

TenmoBsie MaIIMHEBL"

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

bu6mmoreka [{OK

76 "TepmoauHamuka. TernaoBbie
P H" https://m.edsoo.ru/1b6e26c5
MaIllMHbI
[TapooOpa3zoBanue v KOHICHCAIIHSL.
77 Ucmapenue u xkumnenue. Y aenpHas bubnmorexa LOK
P ' https://m.eds00.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
HaceimeHHbIe 1 HEHACHIIIICHHBIC
napel. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS
78 HACBIILIEHHOTO TTapa OT bubnuorexa [JOK
TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT https://m.edsoo.ru/f5c17d02
00BbEMa HACHIIIIEHHOTO TIapa.
3aBUCUMOCTD TEMIIEPATypPhbl KATICHHSI
OT JIaBJICHUS B )KHJIKOCTH
79 Brnaxxnocts Bo3myxa. AGCOMIOTHAS U bubnuoreka [IOK
OTHOCHUTEJIbHAS BIAXHOCTb https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenue 3amau
A https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucramimyeckue u
81 amopdHbIe Tea. AHU30TPOIHUS bubmmorexa [IOK
P ’ p https://m.edso0.ru/20a88a03
CBOMCTB KPHCTAJIJIOB
[TnaBneHne U KpUCTAIU3AIHA.
bubmuoreka [JOK
82 V nenpHasg TEIUIOTa IJIaBJIEHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarnus
edopmaruu TBEPAOTO Tea.
Aedop P bubmuoreka [JOK
83 Pactsikenue u cxxatue. CaBur.

Mopnyns FOnra. Ilpenen ynpyrux

https://m.edsoo.ru/dalaabl0
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nedopmaruit

TermoBoe paclimpeHue KUAKOCTEN U
TBEPABIX T€1. AHFAPMOHU3M

bu6mmorexa [IOK

84 TEIUIOBBIX KOJIEOAHUI YaCTHIL https://m.edsoo.ru/7ba5edf2
BEIIECTBA
85 [IpeoGpa3oBanue s3HEPrUuu B bubnuorexa [JOK
(ha30BBIX TIEpexoax https://m.edsoo0.ru/97a0672f
bu6mmoreka [{OK
86 YPABHEHHE TEILIOBOIO dananca https://m.edsoo.ru/ab1521fb
bu6moreka [IOK
87 Penterre sazas https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATsKEHUE.
88 Kanunnspuelie spnenus. [laBienue bubnuorexa [JOK
MOJT UCKPUBJIEHHOU MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. @opmyna Jlannaca
O0001IeHne U cUCTEMaTU3AIIH
89 3HaHUM Mo Teme "ArperaTHbie bubnuorexa [JOK
cocTosgHus BemiecTBa. Pa3oBrIe https://m.edso0.ru/0b52575c¢
nepexonl"
KonTtponbHas padoTa o teme
90 "ArperatHble COCTOSIHHS BEILIECTBA. Eubmorexa HOK
https://m.edsoo.ru/7dc2a739
®dazoBkle Iepexo bl
DneKkTpu3arus Tel U e€ MPOosIBICHUSI.
Dnektpuueckuid 3apsia. /[Ba Buna Bu6morexa [IOK
91 ANEKTPUYECKUX 3apsiI0B.

HpOBOI[HI/IKI/I, AUIJICKTPUKA U
MOJIYITPOBOAHUKHU

https://m.edsoo.ru/laff445f
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DneMEHTapHBIN AIEKTPUUECKUM

bu6mmoreka [{OK

92 38pAL. SAKOH COXPAHCHI https://m.edsoo.ru/f49afd24
ANEKTPUUECKOTO 3apsiaa
93 B3anmoperictBue 3apsioB. bubnuoreka [JOK
Toueunsie 3apsiapl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6mmoreka [{OK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 DnekTpuyeckoe noJie. Ero neiictue bubnuorexa [JOK
Ha JJIEKTPUYECKHUE 3apsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB JIEKTPUYECKOTO
noJist. [IpoGubiit 3apsia. Jlunuu
96 HaIpPsHKEHHOCTH AJIEKTPUUECKOTO Bubamorexa [JOK
https://m.edsoo.ru/3dac6957
noJist. OHOPOTHOE AIIEKTPUUECKOE
mnosie
IToTeHmmansHOCTE
97 3JIEKTPOCTATUYECKOTO TOJISI. bubnuoreka [JOK
Pa3zHocth noTeHIMANIOB U https://m.edso00.ru/80021447
HanpsDKEHUe
[ToTennmanpHas 3HEprus 3apsia B
08 AIIEKTPOCTATUYECKOM TIOJIE. bubnuoreka [JOK
[ToTreHman 3J1eKTPOCTaTUUECKOTO https://m.edsoo.ru/af5fa389
oJIs
CBs13b HANPSHKEHHOCTHU TOJIS U
99 Pa3HOCTU MOTEHIUAIOB JIIs bubmmorexa [JOK
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS
100 [TpuHuMn cynepno3unuu bubnuorexa [IOK
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BIEKTPUYECKUX TOJIEN

https://m.edsoo.ru/Ocfe4abc

bu6mmoreka [{OK
101 Pemmerme 3872 https://m.edso0.ru/5a582263
102 [Toste Toueunoro 3apsaa. Ilose bubnuotexa [JOK
PaBHOMEPHO 3apsKEHHOU Cephl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO 1O
103 00Bvémy mapa. Ilone paBHOMEpHO bubnuorexa [JOK
3apsHKEHHON OECKOHEYHOM https://m.edsoo.ru/f7a665ee
TIJIOCKOCTH
104 [IpoBOAHMKH B 3MEKTPOCTATHYECKOM bubnuoreka [JOK
noJie. YCjaoBHU€e paBHOBECHS 3apsJIOB https://m.edsoo.ru/32405eab
JIMDIIEKTPUKYU U TIOJIYIIPOBOJHUKH B bubnuoreka [JOK
105
3IEKTPOCTATHYECKOM IOJIE https://m.edsoo.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTD
106 KOHJIEHCATOPa. DIEKTPOEMKOCTD Bubamorexa [JOK
https://m.edso0.ru/845b4173
IJI0CKOT0 KOHAEHCAaTOpa
107 [TapannensHO€ coeMHEHNE bubnuoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTenbHOE COEMUHEHNE bu6mmoreka [JOK
KOHJEHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsKEHHOTO bubnuoreka [JOK
KOHJIEHCAaTOopa https://m.edsoo.ru/73a34f18
bubnuoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrKeHME 3apsKEHHON 4acTULBI B bubnuorexa [IOK
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OHOPOJHOM JJICKTPUYICCKOM I10JIC

https://m.edsoo.ru/8341d6ac

112 Pemenue 3amau
O06001IeHNe U CUCTEMATH3AIIHS
113 3HaHHHf: o Teme "ONeKT HqZICKOG bubmorera [JOK
" P https://m.eds00.ru/5752603f
roJjie
114 KonTponbHas pabora no teme bubnuorexa [JOK
"DnexTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
Cuna toka. [IocTOSTHHBIN TOK.
115 VCIIOBHS CYIIECTBOBAHUS bubmiorexa HOK
T https://m.edso00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUYECKOTO TOKA
116 Hcrounuku Toka. Hanpspkenue u bubnuorexa [JOK
OJIC https://m.edso00.ru/0839a115
117 3akoH OMa 1S ydacTKa Lenu. bubnuoreka [IOK
DIJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD CONTPOTHBIICHUS
118 OJHOPOJTHOTO MPOBOJIHUKA OT €TI0 bubnuoreka [JOK
JUTMHBI Y TJIOMIAIA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHUS
119 VY enpHOo€ CONpOTUBIICHUE bu6mmoreka [JOK
BellecTBa. Pelenune 3amay https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapauIeIbHOE,
120 CMEIIIAHHOE COCIMHCHUE bubmorexa HOK
g https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
N bubmuoreka [JOK
121 anekTpudeckux ueneil. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuoreka [IOK

122 P
CHietme saat https://m.eds00.ru/3881b469
123 PaboTa 31eKTprudeckoro Toxa. 3aKoH bubnuorexa [JOK
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢c
bu6mmoreka [{OK
124 Pemerue sazas https://m.eds00.ru/6761bfOf
MonTHOCTE dJi1e €CKOI'o TOKa.
125 TeHIJIII(})IBaﬂT I;Ion EZI::I;I: 3:1 renﬂTel\I/(Iaﬂ bubmmorexa [TOK
m » BRI https://m.eds00.ru/99750a6f
Ha Pe3UCTOPE
bu6moreka [IOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 O/JIC u BHyTpEeHHEE CONTPOTHUBIICHHE bubnuotexa [JOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa Jy1st TOJTHOM (3aMKHYTOM ) bubnuoreka [JOK
AIEKTPUYECKOH LIeTH https://m.edsoo.ru/221f40fb
bu6moreka [IOK
129 Pelenne 3azas https://m.edso0.ru/3580b679
bu6mmoreka [JOK
130 MoIHOCTE HCTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
K
131 OPOTHOE SaMBIRARHE https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu NoCTOSIHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
bu6mmoreka [JOK
133 P
CHICHHE sa/at https://m.edso0.ru/4410cef0
134 Pemenne 3agay mo teme bu6mmoreka [JOK
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"TIOCTOSIHHBIN 2JEKTPUUECKUHN TOK'

https://m.edsoo.ru/a7340a29

135 Pemenue 3agau mo reme bu6mmoreka [IOK
"IIoCTOSIHHBIN 27eKTpUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme bu6mmoreka [{OK
"TIoCTOSIHHBIN 7eKTpUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0600611eHre U cucTeMaTu3anus
137 3HaHu# 1o TeMe "TlocTosTHHBIN bubmorexa HOK
N " https://m.edsoo.ru/bfd7a050
IEKTPUICCKHUI TOK
138 KonTpossnas pabora no teme bubnuoreka [JOK
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyecKas MpoBOJUMOCTh
139 pPa3IMYHBIX BEIIECTB. bubnuorexa [JOK
DJIEKTPUYECKHUI TOK B METaJIax. https://m.edsoo.ru/da794295
CBepXnpoBOAMMOCTh
DJIEKTPUYECKHUI TOK B pacCTBOpax u
140 pacriaBax 3JeKTPOJMTOB. 3aKOHbI bubmorexa [TOK
https://m.edsoo.ru/4b423491
Dapagest U1 IEKTPOIU3a
. bu6mmoreka [JOK
141 DNeKTpUYECKUid TOK B razax. [lmazma httos://m.edsoo.ru/92d92f76
142 DIEeKTPUYECKUN TOK B BAKyyMe. bubnuoreka [JOK
Bakyymubie npuOopbl https://m.edsoo.ru/2E+160
143 DNEeKTPpUYECKUI TOK B bubnunoreka [JOK
MOJIYITPOBOJHHUKAX https://m.edsoo.ru/abh61c660
bu6mmoreka [JOK
144 [TomympoBOAHUKOBBIE TPUOOPHI https://m.edso0.ru/83622200
145 Du3nYeCKUil MPAKTUKYM 110 TEME bubnuorexa [IOK
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"N3mepenue cuiibl TOKa U
HaNPsHKEHHS B TIETIH IOCTOSTHHOTO
TOKA TPH MIOMOIIIX aHAJIOTOBBIX U
U(POBBIX H3MEPUTEIBHBIX
npubopoB" miH "3HAKOMCTBO C
uupooit 1abopaTopueit no
¢uzuke. [Ipumepsl U3MepeHUs
(GU3NIECKUX BETTMYUH TPU TIOMOIIH
KOMITBIOTEPHBIX JTATYUKOB"

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

146

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHHUSI C LIETIBIO OIIPEAEIICHUS
MTHOBEHHOM ckopocTh”

bu6moreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune ycKkopeHus mpu
MPSIMOJIUHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
mwiockoctu" win "Uccinenosanue
3aBUCHUMOCTH IYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBMOKEHUU"

bu6moreka [IOK
https://m.edsoo.ru/6960b6ef

148

Ou3nyecKuii MPakTUKyM 1O TEME
"N3mepenue yCKOpeHHs CBOOOIHOTO
najgenus" win "U3ydenue aBuxkeHus
TeJa, OpOIICHHOTO TOPU30HTAIBHO"

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

149

Du3HYEeCKUN PAKTUKYM I10 TEME
"N3yueHue IBUKEHUS TeJa MO0
OKPY’KHOCTH C IIOCTOSIHHOM 110

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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MO/IYJII0 CKOPOCTBIO" MJTH
"UccnenoBanue 3aBUCUMOCTH
nepro/ia 00pameHus KOHHIECKOTO
MasiTHUKA OT €ro napameTpon”

150

Pu3NYEeCKU IPAKTUKYM 110 TEME
"U3mepeHue paBHOACHUCTBYIOMIEH
CHWJIBI IIPU JABMKEHUU OpycKa 1o
HAaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MACChI"

bu6mmoreka [{OK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHye 3aBUCUMOCTH CUJI
YIPYrOCTH, BOSHUKAIOMINX B
MpYyXUHE U PE3UHOBOM 00pa3slie, OT
ux nepopmanun" unum "Nsyuenue
JIBUKEHUS CUCTEMBI T, CBA3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKuil
0J10K"

bu6moreka [IOK
https://m.edsoo.ru/b55b81al

152

®du3nyuecKuil MPakKTHKYM 110 TEMe
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YIIIOBOTO

ko3 duimenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHs OpyCcKa M0 HaKIIOHHOU
MJIOCKOCTH C IEPEMEHHBIM

bubnuoreka [JOK
https://m.edsoo.ru/b83b1607
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KO3 PUIIMEHTOM TpeHHs" WU
"N3yueHue IBUKEHUS Tpy3a HA BaTy
¢ Tperuem"

153

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHus" Uin
"KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cui1 ynpyroctu" uiu
"N3yueHne yCTOMYUBOCTH TBEPIOTO
TeJla, UMEIOIIETo TIOMaab OMOPhI"

bu6mmoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

Pu3NYEeCKU NPAKTUKYM 10 TEME
"U3mepenune uMmmysbca Tesa mno
TopMO3HOMY nyTu" unu "U3mepenue
CWJIBI TATH, CKOPOCTH MOJEIN
AIIEKTPOMOOUIISI U MOIITHOCTH CHJIBI
Tsru" win "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue COXpaHeHUs
HMITYJIbCA PU YIPYTOM
B3aumoieicteun" unu "M3mepenue
KUHETUYECKOM SHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

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

155

dusnuecKuil MpakTUKYM 10 TEMe
"N3y4ueHne n30TepMUUECKOTO
npotecca (peKOMEHI0BaHO
UCMOJb30BaHue U(PPOBOI

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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naboparopun)" wiu "U3ydeHue
M30XOPHOTO Tporiecca" uin
"N3yuenue uzobapuoro npouecca"
niu "[IpoBepka ypaBHEHUS
cocTostHUS"

156

PuU3NYECKU IPAKTUKYM I10 TEME
"Usmepenue ynenpHOM
Termoémkoctr'" min "HccienoBanne
TpoI1iecca OCTHIBAHUSI BEIIECTBA" UITH
"HUccnenoBanne agnadaTHOTO
npouecca" unu "M3yuenue
B3aWMOCBSI3U SHEPTUU
MEKMOJIEKYISIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS XUIKOCTEN"

bu6moreka [IOK
https://m.edsoo.ru/2f2faa6l

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune 3aKOHOMEPHOCTEI
HCTapeHus KUJIKOCTER" nim
"M3mepeHue yaeabHON TErI0ThI
miaByieHus apaa" win "M3ydenue
CBOMCTB HACBIIIEHHBIX TApPOB' WU
"U3mepenue abCcoMOTHOM
BIIQYKHOCTH BO3/yXa U OLIEHKA MaCChI
napoB B nomenieHun". Usmepenue
K03 uUIMeHTa TOBEPXHOCTHOTO
HATSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5

158

Pu3NYEeCKUN MPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/2f2faa61
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"HabimroieHue npeBparieHust
SHEPTUU 3apsDKEHHOTO KOHJEHCAaTopa
B SHEPTUIO U3YYEHUs CBETOqHOaa"
niu "M3ydyeHne npoTeKkaHus TOKa B
Leny, coJepxailei konaencarop"”
unu "Pacnipenenenue pa3HOCTH
MOTEHIIUAJIOB (HANPSDKEHUs) IpU
MOCIIEIOBATEIILHOM COSTMHEHUN
KOHJIeHCaTopoB"

https://m.edsoo.ru/ec424377

159

Pu3NYEeCKU IPAKTUKYM IO TEME
"HccnenoBanne CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" WIIH
"U3mepenne yneabHoro
COIPOTHUBIICHHS TPOBOJHUKOB" WIIH
"HccneqoBaHye 3aBUCUMOCTU CHIIEI
TOKA OT HaIPSLKEHUS IS JIaMITbI
HakajauBaHuA"

bu6moreka [IOK
https://m.edsoo.ru/2b179d98

160

DuU3NYECKUH PAKTUKYM 10 TEME
"Habnronenue annekTpoausa" uim
"U3mepenue 3apsia
OJIHOBAJICHTHOT'O MOHA'" MJIN
"UccneqoBaHue 3aBUCUMOCTU
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMmrieparypbl” uinn "CHsATHE BOJIBT-
aMIIepHOM XapakTEepUCTUKU auoaa"

bubnuoreka [JOK
https://m.edsoo.ru/64b6e901

161

PesepBHrlit ypok. O6001IeHNE 1
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

"Kuuemaruka"

Pesepubriit ypok. O60011eHNE 1

162 CHCTEMATHU3ALNA 3HAHUN 10 TEME bubnmorexa [TOK

" " https://m.edso0.ru/3149956b
Junnamuka

PesepBubIit ypok. O6001mIeHNE 1

163 CHCTEMaTmZEHs[ 3HAHWH 10 TEME bubnmorexa LHOK
" " https://m.edso0.ru/0f9752ac

Crartuka TBEpAOTO Tea

PesepBubiit ypok. O600mIeHe 1

164 CI/ICTEM'&TI/ISZEI/ISI 3HaHI/II;IH 10 TEME bubnmorexa LHOK

https://m.edsoo.ru/6c0dfocc

"3aKOHBI COXpaHEHUsSI B MEXaHUKe"
Peseprubriit ypok. O6001eHNE 1

165 CHCTEeMaTH3alMs 3HaHUH 10 TeMe bu6moreka [IOK
"OCHOBBI https://m.edsoo.ru/de148976
MOJIEKYJISPHOKUHETUYECKOM Teopun"
PeseprubIit ypok. O6001meHre n

166 CHCTEMAaTH3alMs 3HaHUH 10 TeMe bubnuorexa [JOK
"Tepmoannamuka. TenoBbie https://m.edsoo.ru/Obcc77cl
MaIIuHbI"
PesepBubrit ypok. O600meHNE 1

167 CHCTEMAaTHU3alMsl 3HaHUH 110 TeMe bubnuoreka [JOK
"ArperatHbi€ COCTOSIHUS BEIIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBkle Iepexo bl
PesepBubiii ypok. O0001IeHNE 1

168 CHCTI;MaTmZEHH 3HaHPII>I'IH 10 TEME bubmorexa [IOK

https://m.edso0.ru/f2381c0c

"Onexrpuueckoe noie"

169 PezepBHblit ypok. O0oO1IeHNE U bubmorexa LIOK

https://m.edsoo.ru/3cae6dal



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
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https://m.edsoo.ru/de148976
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CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"TIoCTOSIHHBIN 37eKTpUYECKUM TOK"

PesepBubriit ypok. O60011eHNE 1

170 N Ve 1 bu6mmoreka [IOK
CHCTEMATHIALITE SHATHI 1O T https://m.edsoo.ru/cc7681d4
"Toku B pa3nuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME



https://m.edsoo.ru/cc7681d4

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka KonTposbubie | IIpakTnueckue Aara i ppossIe
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoTsbI pecypest
B3anmonericTBre MOCTOSTHHBIX

1 MAarHuTOB U IPOBOJHUKOB C TOKOM. 1 bubnuorexa [JOK
MarnutHoe noJje. I'unoresa https://m.edso0.ru/487a8593
Awmnepa
BexTtop MarHUTHON MHIYKIIWH.

9 [IpuHnun cyneprno3unun 1 bubnuoreka [JOK
MAarHUTHBIX nojen. JInann https://m.edsoo.ru/4clabccb
MarHUTHON UHAYKIIUH

3 MarauTHO€ 1oJie MPOBOIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, €€ HanpaBJECHUE U 1 bubnuoreka [JOK
MO1yJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

> Pemmerme s L https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Amrepa. 1 bubmuoreka [JOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U

7 MOAYJIb. [IBUKEHME 3apsKEHHON 1 bubnuoreka [IOK
YaCTHUILIbI B OJTHOPOJHOM https://m.edsoo.ru/c97afaal
MAarHuTHOM TIOJIE



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
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https://m.edsoo.ru/c97afaa1

bubmuoreka [IOK

8 P
CHICHHE 3a]1ad https://m.eds00.ru/504e98c7
bu6mmoreka [IOK
9 Pa6 JI
abota CIbt Jopertia https://m.edsoo.ru/d518be4b
bu6mmoreka [{OK
1 P
0 CHICHHE 3a]ad https://m.eds00.ru/93617bd9
MarHuTHOE I10JI€ B BEMIECTBE.
11 deppomarueTuky, napa- u bubnmorexa LOK
pp - T1ap https://m.edso0.ru/30ff9608
IMaMarHeTHKA
OCHOBHBIE CBOICTBA
12 ¢beppomaruetukos. [Ipumenenue bubmmorera LOK
pp P https://m.edso0.ru/0b58190a
(heppoMarHeTHKOB
13 Pemenne 3agay mo teme bubnuorexa [JOK
"MaruuTtHOE€ 1oJe" https://m.edso0.ru/5b55¢307
Pemenne 3agay mo teme bubnuorexa [JOK
14
"MaruutHOE€ 1moJie" https://m.edsoo.ru/41c4ae8a
SIBiIeHME AIEKTPOMArHUTHOU
15 HH nn. [ToTox BekTOpa bubmorexa [IOK
AYKH N p https://m.edsoo.ru/b3efalcl
MAarHUTHOW MHIYKIIUH
bu6mmoreka [JOK
16
IAC unnyKm https://m.edsoo.ru/48150bd8
17 3aKOH AJEKTPOMArHUTHOMN bubnunoreka [JOK
unaykuuu Papanest https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpuieckoe moie. bubnuoreka [IOK
Toxu ®dyko https://m.edsoo.ru/15abe140
19 O/1C MHAYKUINH B ABMKYIIMXCS bu6mmoreka [JOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140

MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [{OK
20 P
CHICHHE 3a]1ad https://m.edsoo.ru/4dfda618
bu6mmoreka [{OK
21 I1 JI
DaBIIo JieHta https://m.edsoo.ru/bbc22726
WanyktusHocTts. Karyika
22 WH HYKTI/IBHOCTI/I B erillflII bubnmorexa LOK
YK H https://m.edsoo.ru/621eae9d
MMOCTOSIHHOTO TOKa
93 Asnenune camounaykiuu. J/(C bu6moreka [IOK
CaMOMHIYKIIMHI https://m.edsoo.ru/7ee60ca8
DHeprusi MarHuTHOTO TIOJIS
24 KaTyIIIKA ¢ TOKOM bubmorera [JOK
ym ) https://m.edsoo.ru/b3c0ad1l
DJIEKTPOMArHuTHOE MOJie
bu6moreka [IOK
25 P
CHICHHE 3a]1ad https://m.edso0.ru/88f69d2b
O0001IeHne U cUCTEMaTU3aIIH
26 3HAHWH 10 TEME bubmmorexa [IOK
" " https://m.edso0.ru/76484025
DneKTpoAuHAMHUKA
97 KonTtponbHas padoTa o teme bubnuoreka [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarensHas cucrema. Eu OK
28 CB0o0OOgHbBIE KOJIEOAHUS. nbnnotexa 11
https://m.edsoo.ru/7c1db385
I"apmoHnueckue KosieOaHus
Kunematnueckoe u TMHAMHUYECKOE
bu6mmoreka [JOK
29 OITHCAaHUE KOJIEOATEIHLHBIX

JIIBUKEHUH

https://m.edso0.ru/87ce9498



https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
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https://m.edsoo.ru/87ce9498

DHepreTudeckoe onvucanue. BoiBos
JIUHAMHUYCCKOT O OITMCAaHUA

30 FapMOHHYECKUX KOJICOaHUU U3 UX bubmaorexa [IOK
P https://m.edso0.ru/e3¢99692
SHEPreTHIECKOTO U
KWHEMAaTUYECKOT'0 OIIUCAHU
bubmmoreka [{OK
31 A OaHui
MILTHTY 1 1 (pasa KoneOammii https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoJIeOaHUH.
[Tepuoa manbrx cBOOOAHBIX
. bubnuorexa [JOK
32 KoJIe0aHUIT MATEMAaTHYECKOTO
https://m.edsoo.ru/e0399319
MasTHUKA. [lepros cBOOOTHBIX
KoJIeOaHU TPY>)KHHHOTO MasTHUKA
3aryxaroue KojaeOanus.
33 BBII}-IIX :iIHBIe KOJIeOaHUs bubmmorexa LOK
YA ) https://m.edsoo.ru/72e93d09
Pe3onanc
bu6moreka [IOK
34 A §)
BTOKOJIChaHHA https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Ypok-xoHpEepeHIIUs
" P eperiu bubnuoreka [JOK
36 MexaHuueckue KoyieOaHus B
. https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTAX
O00011IeHNE U CUCTEMATH3AL[USI
37 3HAaHUHU 110 TeMe "MexaHnyeCcKue bubmorexa [IOK
" https://m.edsoo.ru/eb84182f
KOJICOaHUsA
38 DNeKTpOMarHUTHbIE KOJIeOaHusl. bubnuorexa [IOK



https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
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

KonebarenbHbIi KOHTYD

https://m.edsoo.ru/d4adabde

®opmyna Tomcona. CBs3b
aMIUTUTY/BI 3apsija KOHACHCATOPA C

bu6mmorexa [IOK

39
aMILIUTYI0OM CUJIBI TOKA B https://m.edsoo0.ru/093f9afl
KoJ1e0aTeIbHOM KOHTYpPE
3aKOH COXpaHEHUs SHEPTUH B
40 HJIeaILHOM K0JIe0aTEILHOM bubmiorexa HOK
https://m.edsoo.ru/d1e2d543
KOHTYpE
3aryxarnue 3IeKTPOMAarHiuTHEIE
41 KOJ‘I}:éaHI/ISI Bea peHHLIe bubmmorexa TIOK
) yrA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHUS
[Iepemennslit TOk. Pesucrop n
42 KOHICHCATOP B LIEITH IICPEMEHHOTO bubmorera [JOK
A pEl p https://m.eds00.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIETIH bubnuoreka [IOK
MEePEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akoH OMa 15 AIEKTPUUYECKOM bubnuorexa [JOK
44
LIeY TIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOoITHOCTh IEPEMEHHOTO TOKA.
45 AMIIINTYIHOE U IEHCTBYIOIIEE bubmmotera [JOK
a A yom https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHJIBI TOKA M HANPSDKESHUS
46 Pe3oHaHC B 2€KTPHUUYECKON LIEH bubmorexa LOK
P H https://m.edso00.ru/087506df
bu6mmoreka [JOK
47 P
CHICHHE sa]1ad https://m.edso0.ru/a16836a4
48 WneanbHblif TpanchopmaTop. bubnuorexa [IOK



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
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4

[IpousBoacTBO, nepenaya u
noTpebIeHNE YIEKTPUIECKONH
JHEPrUH

https://m.edsoo.ru/f97418ae

DKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

bu6mmoreka [{OK

49 K
YARTYPa HCMOALSOBAMHA . https://m.edsoo.ru/a6f74d93
DJIEKTPOIHEPTUHU B MIOBCEAHEBHOM
KHU3HU
bu6moreka [IOK
P
50 CILICHHE 3a%ad https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
clietme saat https://m.edsoo.ru/7cab59f8
O0001IeHne U cUCTEMaTU3aIIHS
. bu6moreka [IOK
52 3HAHUU 110 TEME
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHBIE KoieOanus"
MexaHnueckue BOJIHEL.
53 XapaKTepuCTUKU MEXaHUYECKIUX bubmmorexa [IOK
P p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHNYECKUX BOJH Eubmorexa HOK
https://m.edsoo.ru/d9ae1000
bubmuoreka [JOK
55 3ByK. XapaKTepucTHKH 3ByKa https://m.edsoo0.ru/138h6f09
Nudpa3Byk U yabTpa3ByK.
56 11 (blz)BozI;ar y}I3H§HI/IGYK Eubmorexa HOK
m vp https://m.edso0.ru/7380038f
OKpYXarollen cpebl
57 Pemenue 3amau bubmmorexa [JOK

https://m.edsoo.ru/cfd918bf
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QHCKTpOMaFHHTHBIC BOJIHBI.

bu6mmoreka [{OK

58 Wzny4yenue snexTpoma
AIYHCHHE SICKIPOMATHITTHBIX https://m.edsoo.ru/714e5db1
BOJIH
59 DHeprus MEKTPOMATHUTHBIX BOJIH. bubnuoreka [JOK
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxana smeKTpOMarHUTHBIX BOJIH.
60 [TpruMeHeHHE AIEKTPOMArHUTHBIX bubmorexa HOK
p P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[TpuHIIUTIB paTnOCBS3U U
61 TeneBuaenus. Paguosmokamnus. bu6moreka [IOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpYKarolEenl Cpeibl
62 KonTtponbHas padoTa o teme bubnuoreka [IOK
"Konebanus u BoJHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubnuoreka [IOK
pacnpoCcTpaHeHus CBETa https://m.edso0.ru/f9566406
Pemenue 3a1ay Ha mpuMeHeHHE
64 3aKOHA MPSIMOJIMHEHHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBETa
65 Otpaxenue cera. [1nockoe bubnuoreka [JOK
3epkaio. Cdepuueckoe 3epkajio https://m.edso0.ru/a005d2bb
[Ipenomiienne cBeta. AOCOJFOTHBIN
Y OTHOCUTEIIbHBIN MMOKa3aTesb
bubnuoreka [JOK
66 npenomieHud. [lonHoe BHyTpeHHee

oTpaxkeHue. IIpenenbHbIil yron
IIOJIHOT'O BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/714e5db1
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Pemenue 3agau Ha npUMEHEHUE

bu6mmoreka [{OK

67
SAKOHOB OTPLREHHA 1 https://m.edso0.ru/49d830a9
MPEJIOMJICHHUS CBETA
Xox ryded B mpusme. ucrepcust
e pv A P bu6mmorexa [IOK
68 cBera. CI0KHBII cocTaB 0eJIoro
https://m.edsoo.ru/d8elc3be
ceera. L{Ber
69 JInna3pl. @OKYCHOE PACCTOSHUE U bubnuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
[TocTpoenue n3odpaxeHuit B
70 JIMH3aX U UX CUCTEMAaX bubmmorexa LOK
) https://m.edsoo.ru/bb53b1d5
VBenn4eHne JTUH3EI
Pemenune 3agau Ha nocTpoeHue
71 N300paKEeHUI, OJIYYaEMBIX C bubmorexa LOK
P ’ i https://m.edsoo.ru/5a868f09
IIOMOIIBIO JINH3
72 I';ma3 xak onTuyeckas cucremMa bubmmorexa IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaenst
73 IPUMEHUMOCTH F'€OMETPUYECKON Eubmorexa HOK
p p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKOpOCTh CBETa U METOIbI €€ bubnuoreka [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bubmuoreka [JOK
75
Jlucniepens cera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [JOK
76 )51
HTEp(epenius creTa https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKU. Y CIIOBUS bubnuorexa [IOK
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HaOJI0IeHUS] MAKCUMYMOB U

https://m.edsoo.ru/c6416d48

MHUHHUMYMOB
bu6mmoreka [IOK
7 P
8 CHietme saat https://m.edso0.ru/3061de2b
bu6mmoreka [{OK
” Hpuvenenue unrepdepenium https://m.edsoo.ru/668edbc8
bubmmoreka [{OK
80 Jlndpaxuus ceera https://m.edsoo.ru/12ed04b5
ndppakImoHHas PEMIETKA.
81 iIICJ?:BI/I: HaO0JIr0 le)HI/Iﬂ TJIaBHBIX bubmorexa LOK
a https://m.edsoo.ru/f998d964
MaKCUMYMOB
bu6moreka [IOK
82 P
CHICHHE 3a]1ad https://m.edsoo.ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapuzanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Pemenne sanaq https://m.edsoo0.ru/c56¢8158
85 CBeTOBbIE SIBIICHUS B IIPUPOJIE Eubmorexa HOK
PHpOA https://m.edsoo.ru/0b36363d
86 O06001IeHNE U CHCTEMATH3aIIHs bubnuoreka [JOK
3gagui mo treme "Ontuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas paboTa o Teme bubnunoreka [JOK
«Onrtuka» https://m.edso0.ru/82315dd4
I'paHUIBEI IPUMEHUMOCTH
PAHHHBL TP N bubmuoreka [JOK
88 KJIACCUYECKON MEXaHUKU. 3aKOHEI

QJICKTPOAVMHAMUKU U TPUHIHAIL

https://m.edsoo.ru/c9bd77ch
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OTHOCUTCIBHOCTHU

89 [TocTynaTel cienuanbHOM TEOPUU bubnuorexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBal. [IpeobpazoBanus

90 JlopeHna. YcioBue Nnpu4MHHOCTH. bubnuotexa [JOK
OTHOCHUTENHHOCTD https://m.edsoo.ru/d83742bb
OJITHOBPEMEHHOCTH. 3aMe/IJIeHre
BPEMEHH U COKpAI[CHUE JTTHHBI

o1 DHEPrusi 1 UMITYJIbC bubnuorexa [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SJHEPTHEN U

92 HUMITYJIbCOM PEISTUBUCTCKOM brbmorexa [OK

https://m.edsoo.ru/b6258ffa
YacTULIBI. DHEPrus MOKOs
93 PaBHOBecHOE TETUIOBOE M3TyUEHNE Bubmmorexa [JOK
https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK

94 Jaxon cMemerrs Buka https://m.edsoo.ru/1c5ff752

95 I'mnotesa M. [limanka o kBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubnuoreka [JOK

% DHEPIHS i HMIYIILC POTOHA https://m.edsoo.ru/7fb307ec
®otorddext. OnbiTh A. T bubnuoreka [JOK

97
CronetoBa. 3akoHsl poTorddexTa https://m.edsoo.ru/8c68e5b9

08 VYpaBHeHue DiHIITEHA 17151 bubnmoreka [JOK

dotorddexra. "KpacHas rpanuma"

https://m.edso0.ru/01ef4556



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

doTorddekra

99 JHasnenue ceera. Onbrtsl [1. H. bubnuorexa [JOK
JleGeneBa https://m.edsoo.ru/64b4f966
. bubnuotexa [JOK
100 B
OJIHOBBIC CBOHCTEA HACTHI https://m.edsoo.ru/f59cfcec
Bounnsl e bpoiins. JInuHa BOJTHBI
101 ne bpoiins u pasmepsl o0nactu bubnuorexa [JOK
JIOKQJIM3ALMK ABKYILECHCS https://m.edsoo.ru/5df8bafl
JaCTHIIBI
102 KopnyckynsipHo-BogHOBOM bubnuoreka [JOK
JTyaJInu3M https://m.edsoo.ru/8ccab62a
103 Judpakuust 37eKTPOHOB Ha bubnuoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnenuduka namepeHuii B
104 MI/IKHOSI)I/I e COOTPHomeHHﬂ Bubmmorexa [JOK
POMHUP N https://m.edso0.ru/65783dec
HeonpenenénHocrei ['elizendepra
bu6mmoreka [JOK
105 P
CIICHHE rpaQUHeCKiX saja https://m.edsoo.ru/e70195bd
N bu6mmoreka [JOK
106 P
Slticiiie pacietibne 3akad https://m.edsoo.ru/ee9b3182
KonTponsHas paboTta no Temam: Eu 10K
noImoTexa
107 "O CTO", "K -
CHOBHU ’ ,,OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaliu3Mm
OnBITHI 1O MCCIEA0BAHUIO
bu6mmoreka [JOK
108 cTpoeHus aroma. [lnanerapnas

Mozenb atoma Pesepdopna

https://m.edso0.ru/312b750a
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bubmuoreka [IOK

109 Hoctynaret bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubnuoteka [JOK
SHEPIruM aToMa BOJAOPOAA https://m.edsoo.ru/cf74blla
111 CroHTaHHOE U BBIHYXICHHOE bubnuorexa [JOK
M3JIy4eHHE CBETA https://m.edsoo.ru/f945d85c
bu6mmoreka [{OK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxknonnast Mogens siiapa
113 I'eiizenbepra-MBanenko. 3apsina u bubnuoreka [JOK
MaccoBO€ YUCIIO sapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTH
3aKoH paJMOaKTUBHOTO pacmaja.
CBoiicTBa HOHM3HU ero
114 W3JTyYCHHS. BJ‘II/IH}I:I/}II;O B bubmorexa [OK
https://m.edsoo.ru/aab98bef
PaZMOaKTUBHOCTH HA KUBBIC
opranu3msl. Jlo3uMeTpus
DHeprus CBA3M HYKJIOHOB B siJIpe.
SAnepubie cunbl. Jlepekt Macchl
spa. SAmepHble peakuu. SnepHrie
115 pezKTOpLI?Hpoé)ﬂeMbI ’ bubmorexa HOK
https://m.edsoo.ru/ff1758d0
yIPaBJISEMOTO TEPMOSIIEPHOTO
CHUHTE3a. DKOJOTUYECKUE aCTIeKThI
Pa3BUTHUS ACPHON SHEPTETUKH
MeTtoapl perucTpauuu u Bu6morexa [IOK
116 HCCIIE0BaHUS IIEMEHTAPHBIX

YaCTHII. (DYH,[[aMeHTaJ'ILHHC

https://m.edsoo.ru/lac08a5b
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B3auMOJeCTBUA. baprnonsl,
ME30HBI U JIENTOHBI.
[Ipencrasnenne o CtanaapTHOU
Mozenu. KBapk-riitooHHass MoJieNb
aJIpOHOB

®du3uKa 3a npeaeaaMmu
CrannaptHoit monenu. TémHas

117 MaTepusa U TEMHAS YHEPT U bubnmorexa LOK
P up ) https://m.edso0.ru/c026fd37
EnuHCTBO (hM3HuecKoil KapTHHBI
MHUpa
118 Oransl pa3BUTHS ACTPOHOMMUH. bubnuoreka [JOK
3HavYeHNE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTD 3aKOHOB (DU3HKHU
119 TSt OOBSICHEHUSI TIPUPOTBI bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB. MeTo bl https://m.edso0.ru/39c44028
ACTPOHOMUYECKHUX UCCIICTOBAHUI
CoBpeMeHHbBIC ONITHYECKUE
bu6mmoreka [JOK
120 TEJIECKOIIBI, PaTHOTEIICCKOTIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heba. Co3Besnus,
121 SIpKHE 3BE3/IbI, IUIAHETHL, UX Eubmorexa HOK
p ’ ’ https://m.edsoo.ru/aac588eb
BUIUMOE JBIDKEHNE
Coineunast cucrtema. CoJIHIIE.
bubmuoreka [JOK
122 CoJiHe4Hast aKTUBHOCTb. MICTOUYHHK
. https://m.edso0.ru/22748eb4
sHepruu ColHIA U 3BE3]T
123 3BE3/1bI, UX OCHOBHBIE bubmuoreka [JOK

XapakTepuCcTUKU. Jlnarpamma

https://m.edso0.ru/42169944
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"creKTpajbHbII Ki1ace —
CBETUMOCTB"

3Be31bI TJIABHOM

bu6mmorexa [IOK

124
MOCJIEIOBATEIIBHOCTH https://m.edsoo.ru/b3cb766¢
Bnyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTaBIECHUS O
125 MPOUCXO0KACHUHU U SBOJIFOIIUN bubnmorexa LOK
. https://m.edsoo.ru/d09da494
CoJHna ¥ 3BE31. DTalbl )KU3HU
3BE3]]
Mneunsiii [Iyre — Hama
bu6mmoreka [IOK
126 lNanaxtrka. THIBI TaJaKTHK.
B https://m.edsoo.ru/7cd10a0a
UEpHbIe IBIPBI B APAX TaTaKTHK
Bcenennas. Pacmiupenue
127 Bcenennoii. 3akon Xab60ma. Teopus bubnuorexa [IOK
Bosbmioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHue
128 MacmrabHas CTpyKTypa bubnuorexa [JOK
Bcenennoii. Meraranaktuka https://m.edsoo.ru/ce234633
Hepeménnsie mpoo6ieMbl bubnuoreka [JOK
129
aCTpOHOMUU https://m.edsoo.ru/d37d9ffe
Ou3nyecKuii MPakTUKyM 1O TEME
"UccneqoBanue MarHUTHOT'O I10JIS
MOCTOSIHHBIX MAarHUTOB" WJIH
" . bubnuoreka [JOK
130 UccnenoBanue cBONCTB

(dbeppomMarHeTUKOB" UITU
"HccnenoBanue NEHCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy ¢

https://m.edsoo.ru/67361aef
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TOKOM"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" wiu
"N3yueHne 3aBUCMOCTHU CHJIBI

131 Amnepa oT cuiibl TOKa" WK brbamorexa [OK
" . https://m.edsoo.ru/fcae91e9
Ornpenenenre MarHUTHOM
MHIYKIIUYA Ha OCHOBE U3MEPEHUS
cuibl Ammnepa"
Pu3NYEeCKU IPAKTUKYM 10 TEME
"UccnenoBanue sSBICHUS
132 AJIEKTPOMArHUTHOM MHIYKIHUU" WK https://m.edsoo.ru/c36658da
"Onpenenenvie THAYKIUU
BUXPEBOIO0 MarHUTHOrO NoJs"
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
133 camouuayknuu" uiu "Coopka bubmorexa [OK
https://m.edsoo.ru/b8fb6391
MOJEINH JIEKTPOMAarHUTHOTO
reseparopa"
DuU3NYECKUH TPAKTUKYM 10 TEME
134 "U3mepeHue neproia CBOOOTHBIX bubnuoreka [JOK
KoJieOaHUN HUTSHOTO U https://m.edsoo.ru/5d159d35
MPY>KUHHOTO MAasiTHUKOB"
Ou3nyecKuii MPakTUKyM MO0 TEME
135 "[IpeoOpazoBanue PHEPTUU B bubmmorexa [JOK
| https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
136 DuU3NYECKUIl MPAKTUKYM 110 TEME bubnuorexa [IOK

"HccnenoBanue NepeMeHHOro TOKa

https://m.edso0.ru/89dc2d90
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4epes MOoCIe0BATENBHO
COEIUHEHHBIE KOHACHCATOD,
KaTyILIKY U pe3UCTOp" WK
"HUccnenoBanue pabOThI
MCTOYHHUKOB CBETA B IIETIH
MepeMEeHHOTO ToKa"

PuU3NYECKU IPAKTUKYM I10 TEME

137 "N3ydyeHne napameTpoB 3ByKOBOM brbmmorexa [OK
B https://m.edsoo.ru/b100661a

BOJIHBI
Pu3NYEeCKU NPAKTUKYM IO TEME
"N3mepenune nokasarens

138 MPENOMIIEHHUS CTEeKIA" NN bubnuoreka [JOK
"[Tomyuenue n3o0pakxeHus B https://m.edsoo0.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKaja U’
JUH3BI"
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU

139 (hOKYCHOTO PacCTOSIHUS OT bubnuoreka [JOK
BelllecTBa (Ha MPUMEPE KUIKHX https://m.edsoo.ru/b879fb3f
muH3)" un "M3mepenne GoKycHOTo
paccTOSIHUS PACcCEUBAIOIINX TUH3"
Ou3nyecKuii MPakTUKyM MO0 TEME

140 "Habmronenue nudpakuuu, bubnuoreka [JOK
HHTEep(hEPEHIINU U TIOJIIPU3ATIT https://m.edsoo.ru/8b7ac737
cBeta"

141 DuU3NYECKUIl MPAKTUKYM 110 TEME bubnuorexa [IOK

"OnpeneneHne NMITyJIbCa U

https://m.edso0.ru/63756¢47
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SHEPTUU PEISATUBUCTCKUX YACTHIL
(o poTorpadusim TpekoB
3apsDKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka
Ha OCHOBE MCCIIEIOBAHMS
dotorddexra" wnn "UccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOJIMO]T OT HaNpsKeHUs "

bu6mmoreka [{OK
https://m.edsoo.ru/eb916f82

143

Pu3NYEeCKU NPAKTUKYM IO TEME
"HccnenoBanue ciekTpa
Pa3pex)EHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEPEHUE
nocrosiHHOM Punbepra"

bu6moreka [IOK
https://m.edsoo.ru/ec651eb8

144

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ UCTIOJIb30BAaHUEM
no3zumerpa" win "M3ydenue
MOTJIOIIEHHS OeTa-4yaCTHIL
aJlfoMUHuEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

®duznyuecKuil MPakKTHKYM 110 TEME
"HabOnroneuus 38€30H0r0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUHN IJIs1 OTIpeIeNIeHuUs
MMOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha

bubmuoreka [JOK
https://m.edso0.ru/1072021e
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KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro Mnostymapus
U sipKue 3BE3/1b1" WK
"Habnronenus B Teneckorn JIyHBI,
IJIAHET, TYMAHHOCTEN U 3BE3JHBIX
CKOIUIEHUI"

146

O06001IeHre 1 cucTeMaTU3aIus
3HaHul. Posib pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM 1
ATUYECKOH chepax IesiTeTbHOCTH
YeJIoBeKa

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

147

O0001IeHne U cUCTEMaTU3 AL
3HaHu#. Posib 1 MecTo QU3HKHU 1
ACTPOHOMHUHU B COBPEMEHHOMU
HAy4YHOW KapTHUHE MHUpaA

bu6moreka [IOK
https://m.edsoo.ru/18f19f7c

148

O0001IeHne U cuCcTEMaTU3ALIH
3HaHu#. Posib pusnyeckoit Teopun
B (popMHpOBaHUM MIPEACTABICHUI O
(buznueckoi KapTUHE MUPaA, MECTO
(buznueckoil KapTUHBI MUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIPEJICTaBICHUI O IPUPOIE

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4

149

O000I11IeHNE U CUCTEMATH3ALISI
3gagui mo treMe "Kunematuka"

bu6mmoreka [JOK
https://m.edsoo.ru/b032fc4b

150

O0001IeHNE U cCUCTEMATU3 AU

bu6mmoreka [JOK
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3ganui mo reme "Kunemaruka"

https://m.edsoo.ru/4e31b507

O06001IeHUE U CUCTEMATU3ALIUS

bu6mmoreka [IOK

151
3HaHuM no Teme "J[mHamMuka" https://m.edsoo.ru/2dfbafch
O0001IenrEe U CHCTEMATU3ALHUS
152 3gaHui 1o teme "CraTtuka TBEpIOrO bubnmorexa LOK
" P https://m.edsoo.ru/3cca482e
Tena
O000611IeHNE U CHCTEMATH3AIHS
153 3HAHUH 10 TeMe "3aKOHBI bubmmorexa [IOK
\ https://m.edsoo.ru/32a4d1a0
COXPaHEHUS B MEXaHHKE
O00011IeHNE U CHCTEMATH3ALUS
154 3HaHui 1Mo Teme "OCHOBBI bu6mmoreka [IOK
MOJIEKYJIIPHO-KMHETHYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHne U cUCTEMaTU3AIIH
155 3gaHu 1o teme "TepmoauHaMUKa bubmorexa LIOK
P ' https://m.eds00.ru/c63f7c10
TermoBsIe MaTHHEI
O0001IeHne U cuCcTEMaTU3ALIH
156 3HaHUM Mo Teme "ArperaTHbie bubnuoreka [JOK
cocTosgHus BeniecTBa. Pa3oBrle https://m.edsoo.ru/1d36b5b1
nepexonl"
O00011IeHNE U CUCTEMATH3ALIUSI
157 3HAHUU 110 TeMe "DIEKTPUUIECKOE Brbmaorexa IJOK
" P https://m.edsoo.ru/3bf0def9
moJje
O000I11IeHNE U CUCTEMATH3ALIIS
o " o bu6mmoreka [JOK
158 3HaHUH 110 TeMe "TlocTOsTHHBIN

ANEKTPUYECKUH TOK"

https://m.edso0.ru/71453ee6
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O0001IeHUE U CUCTEMATU3ALIUS

bu6mmoreka [{OK

159 3Hanuii o reme "To
HAHHITO e " e https://m.edsoo.ru/3d40077a
Pa3IUYHBIX Cpeliax
160 O06o01IeHre U cCHCTeMaTH3aIus bubmmoreka [JOK
3HaHUU 110 Teme "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
Pesepsusblii ypok. O000IIIEHNE U
161 CHCTEMaTmZEHs[ 3HaHI/H;1H 10 TEME bubnmorexa LOK
" " https://m.edso0.ru/053e2248
DNEKTPOMAarHUTHASI HHTyKITHSI
Pesepsusblil ypok. O000IIIEHNE U
162 CI/ICTEM’&TI/ISZEI/ISI 3HaHI/II;IH 10 TEME bubmmorexa LOK
https://m.edsoo.ru/d6310bfd
"Mexaan4geckue Kosaeoanus"”
Pesepsusblil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/BZp s 3HaHI/II;IH 10 TEME bubmorexa LOK
" B | https://m.edsoo.ru/5e2bb83d
DneKTpOMarHuTHBIC KoJIeOaHus
Peseprubrit ypok. O6001eHNE 1
164 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bubnuorexa [JOK
"MexaHN4ecKue 1 https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepsHsliil ypok. O000IIIEHHE U
P P EH bu6mmoreka [JOK
165 CUCTEMATHU3ALNA 3HAHUN I10 TEME
" " https://m.edsoo.ru/52ad1603
OnTuka
PesepsHslil ypok. O0001IIEHHE U
P P EH bubmuoreka [JOK
166 CUCTEMATH3AalNA 3HAHUN I10 TEME
https://m.edsoo.ru/5beclc65
"Ocuosel CTO"
167 PesepBHrlit ypok. O6001IeHNE 1 bubnmoreka [JOK

CHCTeMaTHu3alus 3HaHUH 10 TeMe

https://m.edsoo.ru/f7¢59d38
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"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

Pesepubrit ypok. O60011eHUE 1

bu6mmoreka [IOK

168 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" " https://m.edsoo.ru/1f511654
®dusuka aToma
PesepBubiit ypok. O60011eHNE 1
169 cHCTeMaTH3alMs 3HAaHUH 10 TeMe 1 bu6mmoreka [{OK
"®u3uka aTOMHOTO sijipa u https://m.edso00.ru/905¢c5ce0
AJIEMEHTAPHBIX YACTHIL"
PesepBurrii ypok. O00011I€HIE 1
P P N bubnuorexa [JOK
170 CHCTEeMaTH3alMs 3HAHUH 10 TeMe 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHl acTpPOPU3UKH
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

10.1

JleMOHCTpHpOBaT, Ha MpPUMEpPax poOdb ©W MeCTO (U3UKH B
(hopMUPOBaHNM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpaA, B Pa3BUTHH
COBPEMEHHOM TE€XHUKH W TE€XHOJOTHH, B MPAKTUUYECKOW NEATEIBHOCTH
JIFOJICH

10.2

Y4uThIBaTh I'PAaHULIBI TPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJIEJIEH:
MarepuaibHas TOYKa, HWHEPIMAJIbHAs CHCTeMa OTCuY€Ta, abCOIIOTHO
TBEPAOE TENO, WUIICATBbHBIA T'a3; MOJEIN CTPOCHUS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3aps] — INpPH PEIIECHUU
(buznueckux 3aaa4y

10.3

PacnioznaBath (¢usnueckue sBICHUS (IIPOLECCHI) U OOBSCHITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISIPHO-KHHETHIECKOH TEOpUu
CTpOEHHUS  BellecTBa U AJIEKTPOAMHAMUKH:  pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKEHHIE, CBOOOIHOE Ma/IeHUE Tell,
JBUKEHHE 10 OKPYXHOCTH, UHEpIUs, B3auMoieicTBUe Tel; auddysus,
OpOYHOBCKOE JBI)KCHHE, CTPOCHHE JKUIKOCTeW U TBEPABIX Te,
n3MeHeHne oO0BEMa Ten MpH HarpeBaHWW (OXJIAKIEHWUU), TETUIOBOE
paBHOBecHe, HCHapeHue, KOHACHCAlus, IJIaBJCHUEe, KPHUCTaJUIM3allus,
KUIIEHUE, BIJIAXHOCTh BO3/yXa, IMOBBHIIICHHWE JABJIEHUS raza MpU €ro
HarpeBaHuU B 3aKPBITOM COCY/IE, CBA3b MEX/y MapaMeTpaMU COCTOSIHUS
ra3a B U30MpoIleccax; dJIEKTpU3aIMs Tell, B3aUMOACHCTBUE 3apsI0B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBWKCHUC, HCIIOJIb3Ys (bHSH‘ICCKI/IC
BCJIIMYMHBI: KOOpJAWHATa, IIyTh, INEPEMCHICHUE, CKOPOCTb, YCKOPCHHUCE,
Macca TCIa, CHJia, HUMITYJIBC TCIa, KHHCTHYCCKAasA OHCPI'us,
IIOTCHIIMAJIbHAA  SHCPIrusd, MCEXaHUYCCKasA pa60Ta, MCXaHHNYCCKast
MOIIHOCTb; IIpHU OINHCAHUHN IIPABUJIBHO TPAKTOBATbH (1)I/ISI/I‘IGCKI/II‘/‘I CMBICJI
HCIIOJIb3YEMbIX BCJIWYHUH, HX 0003HAYEHUS H CAWHHNIBI, HaAXOAUTb
(I)OpMy.]'ILI, CBA3bIBAOIIUC JAHHYIO q)HSI/I‘leCKy'IO BCIIMYHHY C OPYIrUMHU
BCINYHNHaAMUN

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBLIC CBOIMCTBA TE€JI M TEIJIOBBIE SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYUHBL: OABJICHUC Ta3a, TCEMIICPATypa,
CpCaHsAsl KHHCTHUYCCKAss ODHCPIrus XaOTHUYCCKOTO JABWIKCHHUA MOJICKYI,
CpCAHCKBaApaThUIHass CKOPOCTbL  MOJICKYJ, KOJIMYECTBO  TCIIJIOTHI,
BHYTPCHHSAS 3HCPIrusd, pa60Ta rasa, KO3(I)(I)I/II_II/IGHT MOJIC3HOI'O0 ACHCTBUS
TCIJIOBOI'O  ABUTATCIIA; IIPU  ONMMCAHUKU  MPABUJIIBHO  TPAKTOBATH




(GU3NYEeCKU CMBICIT HCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAYCHHS U
€IMHUIIBI, HAaXOJUTh (OPMYIIbI, CBS3BIBAIOIIUE JNAHHYIO (DU3MUYECKYIO
BEJIMYMHY C IPYIrUMHU BEIIMYNHAM

10.6

OnuceiBaThb U3YyYEHHBIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U
JJIEKTPUYECKHE  sIBICHHA  (IPOIECChl), HCIOJB3yS  (pU3HUecKue
BEJINYUHBI: EKTPUYECKUI 3apsn, AIEKTPUIECKOE 1oJIe,
HaIPSOKEHHOCTh  NOJIA, IOTEHIMAJ, pa3HOCTb IOTCHUUAIOB; IPH
ONMCAHUU TPABWJIBHO TPAKTOBATH (PU3UUECKUM CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, HX OOO3HAYeHMs] U EAWHHUIIbI; yKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOILINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMU

10.7

aHAIM3UPOBATh (U3MUECKHE TMPOIECCHl U  SBJICHUS, HCIOJIb3YS
(u3nyuecKkue 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO Tarotenus, I, I u
III 3axoHbI HBEIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPIUH, 3aKOH
COXPAaHEHHS HMITYJIbCa, MPHUHIMI CYNEPHO3ULIUU CHJI, [PUHIIMI
paBHOMpaBUsl  MHEPUHUAIBHBIX  CHUCTEM  OTCYETa;  MOJEKYJISPHO-
KMHETUYECKYIO TEOPHIO CTPOEHHS BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBA3b
CpeqHell KUHETHMYECKOM OHHEpPrUU TEIIOBOTO JIBUXKEHUS MOJIEKYd C
a0COIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJWHAMHUKHU; 3aKOH
COXpaHEHUsl DJIIEKTPUYECKOro 3apsnaa, 3akoH Kymnona; mnpu 3tom
pa3nuyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpaKEHUE U YCIOBUS (TPaHUIIBI, 001aCTH ) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPUHIMMBI ACWCTBUA MAIllUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YyCIOBHS UX 0€3011acHOro
HCIOJIb30BaHUS B MOBCEIHEBHOM JKU3HU

10.9

BBINONHATE SKCHEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3UYCCKUX SIBICHUH U
IPOIIECCOB C MCIOJB30BAHUEM NPSMBIX U KOCBEHHBIX M3MEPCHHU; MPH
aToM (opmyaupoBaTh MpobiseMy (3amady) W THNOTE3y Y4eOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHHS,
IIPOBOJIUTH OTIBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

OCYH.[GCTBJ'ISITL IIpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘IeCKI/IX BCIINYMH,
IIpHU 3TOM BH6I/IpaTB ONTUMAJIBHEIN CIOCO0 HU3MCPCHUS U UCIIOJIB30BATb
HN3BCCTHBIC MCTOJbI OLICHKHA HOFpGH.IHOCTGﬁ I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIy (U3MYECKMMM BEIMYMHAMU C
UCMOJb30BAHUEM MPSIMBIX HM3MEpPEHH; HpU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (UKCHUPOBaTh pe3yJbTaThl IOJIYYEHHOW 3aBHCUMOCTH
(¢u3nYecKuX BEJIWYMH B BUJAE TaOMUI U IpadMKOB, JeNaTh BHIBOJBI IO
pe3yapTaTaM MCCIEN0BAHUS

10.12

CoGmromate  mpaBuia  Oe3omacHOro  Tpyda TpU  MPOBEAECHHUH
UCCIeIOBaHUM B paMKax  y4yeOHOTO  OSKCHEpUMEHTa, y4eOHO-
HCCIIEIOBATEIbCKOW M IPOEKTHON JAEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOTO 00OPYAOBAHUS




10.13

Pemate pacuérHble 3amaud C SBHO 3aJaHHON (PU3MUECKON MOJEINBIO,
UCTONB3ysl (pU3MUecKre 3aKOHBI W MPUHIUIBI; HAa OCHOBE AaHaJH3a
YCIIOBUS 33/1a4¥ BBIOUPATh (PU3UMUECKYIO MOJEIh, BBIICIATh (PU3NICCKHEC
BEJIMYMHBI M (OPMYIIBI, HEOOXOAUMBIE [UIA €€ pPeUIeHHs, MPOBOIUTH
pacy€Thl M OLIEHUBATh PEATBHOCTD MOIY4YEHHOTO 3HAUYEHUS (PU3MUECKOM
BEJIMYMHBI

10.14

Pemats KA4eCTBEHHBIC 3a1a4u: BBICTPAMBaTh JIOTUYECKU
HEIIPOTUBOPEUYUBYIO LEIIOYKY PACCYXKJIEHUW C OINOpPOM HAa W3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

10.15

Wcnonb3oBarh 1pu  pelmieHUM  y4yeOHBIX 3aJad  COBPEMEHHBIE
nH(OpPMAllMOHHBIE TEXHOJOTUM JJIsi TIOUCKA, CTPYKTYPHUPOBaHUSA,
WHTEpIpeTallii W MpEeACTaBICHUS Y4eOHONH U Hay4YHO-NOMYJISIPHOMN
nH(popMalUY, TOITYYEHHONM M3 Pa3INYHbIX HCTOYHMKOB; KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMYyI0 HH()OPMAIUIO

10.16

[IpuBoauTE HpUMEpHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pPa3BUTHE HAyKHU, OOBSICHEHHE IPOLECCOB OKPYKAIOLIEro
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBath TeopeTHyecKUE 3HAHMUS MO (QU3MKE B MOBCEIHEBHOI
YKU3HU 7151 0OecTieueHusi 0€30MMacHOCTH MPU OOpaIieHn ¢ IpudopaMu u
TEXHUYECKUMHU  YCTPOMCTBaMH, JJIi COXpaHEHUS  3J0pPOBbs U
coOII0ACHNSI HOPM SKOJIOTMUYECKOT0 TIOBEIEHUs B OKpY»Karolleil cpeze

10.18

PaGorate B rpynme ¢ BBINOJIHEHHEM pA3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUPOBaTh ~ pabOTy  TPYIIbl,  PAaLHUOHAIBHO  PACIpeneisaTh
00S3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTh B  HECTaHJAPTHBIX
CUTyallusiX, aJ€KBaTHO OILIGHWBATh BKJIAJ KaXJOr0 U3 Y4YaCTHUKOB
TPYIIIbI B pellieHUue paccMaTprUBaeMoi MpooOIeMbl

11 KIJACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro o01ero o0pa3oBaHusi

111

JleMOHCTpHpOBaTh Ha IpUMepax pojib M MecTo (HU3UKH B
(OopMUpPOBaHUM COBPEMEHHOW HayyHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHMKU M TEXHOJIOTHH, B NPAKTUYECKON IESITEIBbHOCTH
Jro/ieH, IeJ0CTHOCTh U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA

11.2

YYUTHIBATh I'paHULbl MIPUMCHCHUSA U3YUCHHBIX (I)I/I3I/I"ICCKI/IX MOJETIeH:
TOYCYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, AAaepHas MOACIb aTOMAdA, HYKJIIOHHAd
MOJECJIb aTOMHOI'O dApa IpH pCICHUN (I)I/ISI/I‘-ICCKI/IX 3aaa4




11.3

Pacnio3naBate ¢usnueckue siBieHHUs (Ipouecchl) U OOBICHATH MX Ha
OCHOBE  3aKOHOB  3JICKTPOJMHAMHMKH W  KBAaHTOBOM  (DM3HKH:
JJIEKTPUYECKas IPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XHMMYECKOE,
MarHMTHOE NercTBUS TOKa, B3alMO/IeCTBHE MarHuroB,
JIEKTPOMArHUTHasE MHIAYKUMS, JEWCTBUE MArHUTHOIO TMOJs  Ha
OPOBOJAHMK C TOKOM M JABWXKYILMWCA 3apsf, 3JIEKTPOMAarHUTHBIE
Koje0aHusT U BOJHBI, MPSAMOJIMHENHOE pacHpOCTPaHEHUE CBETa,
OTpakeHHe, peJoMIICHUE, NHTephEpEeHIUS, TUPPAKITUSI U TTOISAPU3AIHS
cBeTa, Aucrepcus cBera, (portoanextpuueckuil 3¢dext (Ppororpdexr),
CBETOBOE JaBJICHHE, BO3HUKHOBEHHUE JIMHEHYAaTOro CIEKTpa aroma
BOJIOPO/JIa, €CTECTBEHHAs! M UCKYCCTBEHHAs PaIMOaKTUBHOCTD

11.4

OnuceiBaTh ~ M3y4y€HHBIE  CBOIICTBAa  BellecTBa  (JIEKTPUUECKHE,
MarHuTHbIE, ONTHUYECKHE, DJIEKTPUUECKYIO0 MPOBOJUMOCTb PA3IUYHBIX
Cpel) M DIEKTPOMAarHUTHbIE sABIEHUS (TMPOIECCHI), HCIOJIb3YS
(¢u3znueckue  BENIWYUHBL:  AJIEKTPUYECKHM  3apsa, Ccuila  TOKa,
ANEKTPUYECKOE HAIpPsHKEHUE, DJIEKTPUUECKOe CONPOTUBIICHHUE, Pa3HOCTh
nortennuanos, J/IC, paboTa Toka, WHIYKIIMS MArHUTHOTO TOJs, CHJa
Awmnepa, cuna JlopeHla, HHIYKTUBHOCTb  KaTYIIKH, JHEPIus
ANIEKTPUYECKOTO M MarHUTHOTO TOJIeH, MeproJl U YyacToTa KojeOaHuil B
KonebaTeIbHOM  KOHType, 3aps] M CHila ToKa B Ipolecce
TFapMOHHUYECKHUX IEKTPOMArHUTHBIX KoJIeOaHUH, (POKYCHOE PacCTOSIHUE
U ONTHYECKas CWJIA JIMH3bI; NPU ONHCAHUU TNPABWIBHO TPAKTOBAaTh
(Gu3n4eckuil CMBICI HCMOJIB3YEMBIX BEJIWYMH, HMX OO0O3HAa4YeHUA WU
€IMHUIIBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (DPU3HUECKYIO
BEJIMYMHY C APYTMMH BEITMUYUHAMU

115

OnuceiBaTh U3y4y€HHBbIE KBAHTOBBIC SBICHUS M MPOIECCHI, HCIONb3Ys
(u3nuecKkue BEIUYUHBL: CKOPOCTb JJIEKTPOMArHUTHBIX BOJH, JIJIMHA
BOJIHBI W 4YacToTa CBETa, JHEpPrus U UMIOYIbC (OTOHA, MEPHUOL
noJiypacrnajia, SHEeprus CBsI3U aTOMHBIX SiJiep; MPU OMUCAHUH TPABUILHO
TpakTOBaThb (DU3MUECKUH CMBICI  HUCHOJb3YeMbIX BEJIMYMH, UX
0003HaYEeHHS ¥ €AMHMUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(u3MYECKYI0 BEMYUHY C JIPYTMMH BEIHMYMHAMU, BBIUUCIATH 3HAYCHHE
(bu3nuecKo BEIUMYUHBI

11.6

Ananmu3upoBath (pu3MUYECKME HPOLECCHl U SIBJICHUS, HCIOJb3Ys
¢u3nyeckue  3aKOHBl M NPUHOUOBL  3akoH  OMa,  3aKOHBI
NIOCJIEZI0BATEIBHOIO U NAPAJUIEIBHOTO COEAUMHEHNS TPOBOAHHUKOB, 3aKOH
Jbxoyns — JleHnma, 3akOH 2JIEKTPOMAarHUTHOM WHIYKLHH, 3aKOH
IPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXXCHHs CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA, ypaBHeHUe DifHITelHa 115 poTospdexra,
3aKOH COXPAaHEHHUs DSHEPIUH, 3aKOH COXPaHEHUs WMILYJIbCa, 3aKOH
COXPAaHEHHUsl DJIEKTPUUYECKOTO 3apsfa, 3aKOH COXPAHEHUS MacCOBOTO




yuciia, NOoCTynarbl bopa, 3akOH pagMOaKTUBHOIO paclaja; MpU 3TOM
pa3nuyath CIOBECHYIO (DOPMYTUpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHUE U YCIOBUS (TPAHHMIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

Onpenenary HampaBiCHHE BEKTOpAa WHAYKIMU MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

11.8

Crpouthb U ONUCHIBATh N300paxKeHHUE, CO3AaBAEMOE TUIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30H1

11.9

Brimomaare OKCIICPUMCHTBI 110 UCCIICAOBAHUIO (1)PI31/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB € MCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHM; IIPU
sToM (opmynupoBaTh MpobieMy (3amady) W THUMNOTE3y Y4eOHOTO
HKCTIIEPUMEHTa, COOMpATh YCTAHOBKY U3 MPEIUIOKEHHOTO 000pyI0BaHHUS,
MIPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUSI PU3NUECKUX BEITUYNH;
IIPH 3TOM BBIOMPATh ONTUMAIBHBIN CIOCOO U3MEPEHUs U HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNN

11.11

HccnenoBath 3aBUCUMOCTH (DM3UYECKUX BEIMYMH C HCTOJIb30BAaHHEM
NPSIMBIX ~ U3MEPEHHUH; TPH ITOM  KOHCTPYHPOBATh  YCTaHOBKY,
(bUKCUpOBaTh PE3yJAbTATHl TOJYYCHHOW 3aBHCHUMOCTH (U3HUYECKHUX
BEJIMYMH B BUJE TaONHIl U TpauKOB, AEaTh BHIBOJABI MO pPe3yibTaTaM
HCCIICI0BaHUS

11.12

CoOmogath  mpaBwiia  0e30macHOTO  TpyAa TNpPU  TPOBEICHUH
WCCIeOBAaHUNW B paMKax ydeOHOTO  OKCIIEpUMEHTa, y4eOHO-
WCCIIEIOBATEIILCKOM M TPOEKTHON MEATEILHOCTH C HCIOJIh30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBAHHS

11.13

Pemarp pacuérHble 3amaud ¢ SBHO 3aJaHHON (HU3WYECKOM MOJENbIO,
UCHOJNIB3Ysl (pU3MYecKre 3aKOHbl U MPHUHIMIIBI; Ha OCHOBE aHAIM3a
yCIIOBUS 3a/1a4M BBIOUPATh (PU3MUECKYIO0 MOJEIb, BBIICIATh (PU3NUECKHE
BEJIMYMHBI U (OPMYJbl, HEOOXOAUMBIE il €€ pellleHus, MPOBOIUTH
pacuéThl U OLIEHUBATh PEATbHOCTH MOJTYUYEHHOTO 3HAUYCHUS (PU3NYECKON
BEJIMYMHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDh JJOTHUYCCKH
HCIIPOTHUBOPCUNUBYIO HLCIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha H3YUCHHBIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh npu peUIeHUN y‘Ie6HBIX 3aaaq COBPECMCHHBIC
I/IH(I)OpMaI_[I/IOHHHC TCXHOJIOTUN AJId TIOHUCKA, CTPYKTYpUPOBAHUA,
HUHTCpIIpETAllUl W IPECACTABJIICHUA yqe6H0171 151 HaquO'HOHYHHpHOﬁ
I/IH(I)OpMaI_[I/II/I, HOJ'Iy‘ICHHOfI N3 PA3JIMYHBIX HCTOYHUKOB; KPUTHYCCKHU
AHAJIU3UPOBATD MOJIY4aCMYHO I/IH(l)OpMaLII/II-O

11.16

OOBSACHATH IIPUHIUIIBI JIEeNCTBUS MalllvH, HpI/IGOpOB N TCXHHYCCKHX
YCTpOﬁCTB; pas3jinuaTtb YCJIOBHUA HUX 0€30I1aCHOr0 HCIIOJIb30BaHUS B




HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh TpHUMEpPHl BKJIAJa POCCHUUCKUX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB OKPY)KAIOLIETO
MHpa, B PA3BUTHE TEXHUKU U TEXHOJOTUN

11.18

Hcnonp3oBaTh TeopeTHdYecKHe 3HAHUSA MO (HU3MKE B IOBCETHEBHOM
KHU3HU [T 00ecrieueHust 0€301MacHOCTH NP OOpaIeHHH ¢ IPUOOPaMH 1
TEXHUYECKUMHU  YCTPONCTBAMH, Uil COXPAaHEHUS  310pPOBbs U
COOJIIOICHHSI HOPM 2KOJIOTHYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH cpefe

11.19

PaGorate B rpynmne ¢ BBINOJHEHHEM DA3JIMYHBIX COLIMAIBHBIX pOJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYIIbI,  pPalMOHAIBHO  PACHpPENeysTh
00s3aHHOCTM U IUIAHUPOBATh JIEATENBHOCTh B  HECTaHJAPTHBIX
CUTyallMsIX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB
IPYIIbI B pellIeHUuEe paccMaTprUBaeMoi IpooOIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasaena

Konx nposepsiemoro

3JJEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYUHOI'O [IO3HAHUA

1.1

®usnka — Hayka o npupoiae. HaydHbie MeTo[sl
MTO3HAHMS OKpPYXKaIOIIEro MHpa. Ponb
JKCIIEPUMEHTA M TEOpUU B IIpoliecce IMO3HAHUS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MogpenupoBanue  (GU3HYECKUX  SBIEHUUA U
npoueccoB. Hayunble runores3sl. dusnueckue
3aKOHBl W TeOpUH. ['paHUIBI TPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpUHIMI COOTBETCTBUS.
Ponp u wmecto ¢usuku B opmHupoBaHHU
COBPEMEHHOM HAyyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHHKA

2.1

#H#HPar###KUHEMATHUKA

211

Mexagnueckoe aBHKeHHE. OTHOCHUTEIBLHOCTE
MexaHndyeckoro mBmkeHus. Cucrema orcuéra.
Tpaektopus

2.1.2

[lepemenienue, CKOPOCTh (CpelHsisi CKOPOCTD,
MT'HOBEHHas CKOPOCTbD) u yCKOpeHue
MaTepUaIbHOM TOYKHM, HX TMPOEKIUH Ha OCH
cuctembl KoopauHat. Clio)keHue rnepemMenieHui u
CIIOEHHE CKOpocTeit

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IpsIMOJIMHEITHOE JIBUDKCHHE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
NyTH U TepeMelleHus MaTepuaIbHOW TOYKU OT
BpEMEHU

214

CBoOoHOE masieHne. Y CKOpeHne cBOOOTHOTO
naJIcHus

2.15

Kpuponmneiinoe JIBIDKCHUE. PaBHOMepHOE
JBUKEHUE MAaTEPUAIBHOW TOYKHU MO OKPYKHOCTH.
YrnoBas CKOpOCTh, JIMHENMHAs CKOPOCTh. [lepuon
1 yacrora. LleHTpocTpeMUTENBHOE YCKOPEHNE




2.1.6

TexHru4eckue ycTpouCTBa: CIIUAOMETD, IBUKCHHUE
CHapsZ0B, LICIIHBIE U PEMEHHBIE IIEpeJaun

2.1.7

[Ipaktuyeckue paboTsl. Mi3MepeHue MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOIIEHUS MEXIY
yTAMH, PO ACHHBIMU TEJIOM 3a
HI0CJIEI0BATEIbHBIC paBHBIE IPOMEKYTKU
BPEMEHU IpU PABHOYCKOPEHHOM [BUXKEHHM C
Ha4aJIbHOW CKOPOCTBIO, paBHOM Hymr0. M3yueHune
JIBUKEHUS] IIapuKa B BA3KOM  JKMJKOCTH.
WN3ydyenne  nBwxeHus  Tena,  OpPOILIEHHOTO
TOPU30HTAJIBHO

2.2

H#Par## JMHAMUKA

221

IIpuanun otHocuTenbHOCcTH [anunes. I[lepBbriid
3akoH HbroroHa. HHepumanbHble  CUCTEMBI
oTcuyéra

2.2.2

Macca Tena. Cuna. [IpuHImn cynepnosunum cui

2.2.3

Bropoit 3akoH HproTOHa g MarepuanbHON
TOYKM B MHEpHHanbHOU cucteme orcuéra (MCO).
Tpernit 3akoH HproToHa I MaTepUaIbHBIX
TOYEK

2.2.4

3aKOH BCEMHUPHOro TAroTeHus. Cuiia TSHKECTH.
[TepBast kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHUST M CWla  TPEHHUS  TOKOS.
Koaddunuent tpenus. Cuna conpoTUBIICHUS TPU
JBUKEHHUH TeJa B )KUAKOCTU WM ra3e

2.2.7

HOCTYHaTeJ'IBHOG U BpallaTCJIbHOC OBHXKCHHEC
a0COJIFOTHO TBép,Z[Ol"O TCI1a

2.2.8

MOMEHT CWibl OTHOCHUTEJIIBHO OCH BpalllCHUS.
IInedo cunbl. YClOBHS pPaBHOBECUSI TBEPJIOTO
tenna B UCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ IO AIINITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnyeckue paboTel. M3yueHue ABHIKEHUS
OpycKa [0 HaKJIOHHOM MJIOCKOCTH MOJ IeHiCTBHEM
HECKOJIbKUX cui. McciienoBaHue 3aBHCHMOCTH
cul YIIPYTOCTH, BO3HUKAIOIINX B
nepopmMupyeMoil  NpyXKHHE M PE3UHOBOM
oOpasie, OT BeIMYUHBI UX JAedopMaIH.




HccnenoBanue ycioBHM paBHOBECUS TBEPIOTO
TeJla, UIMEIOLIETO OCh BPAILLCHUS

#HPar#H#3AKOHBI COXPAHEHN A B MEXAHUKE

NmMmnynsc  marepuanbHOM  TOYKHM,  CHUCTEMBI

23.1 MaTepuaiabHbIX Todyek. Mmmynbc cunsl u
W3MCHCHUE UMITYJIbCa Tea
3.2 3akoH  coxpaHeHus umnyisca B HCO.
h PeakTHBHOE JBIKEHHUE
2.3.3 PaboTa cumbl
2.3.4 MOoOUTHOCTH CHJITBI
535 Kunernueckas sHeprus MaTepuaibHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenumanbHas SHEPTHUS. [TorenmmansHas
236 SHEpPrus ymnpyro AeGOPMUPOBAHHON TMPYKUHBI.
2.3 o IMoTeHimanbHass ~ SHEPruUs  Teda  BONM3M
MMOBEPXHOCTH 3eMJIU
[ToTeHnMampHble W HEMOTCHIUATBHBIC CHIIBL.
937 CBsi3b  pabOThl  HEMOTCHIMAIBHBIX CHII  C
o W3MEHEHUEM MEXAHUUYECKOM DHEPIUM CUCTEMEI
TeJl. 3aKOH COXPaHEHUs] MEXaHUYECKON YHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue yCTpOWCTBA: JABWIKEHHE PAaKeT,
o BOJOMET, KOIIED, IPYKMHHBIA MHCTOJIET
[Ipaktnueckne  pabGoTel.  M3yueHue  cBs3M
2310 CKOpOCTEl  Tenm TOpH  HEYyNmpyrom  yaape.
o UccnenoBanne  cBs3M  pabOTBl  CHJIBI €
M3MEHEHHUEM MEXaHW4YeCKOU SHEepruu Tena
3 MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM
OcHoBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
311 KUHETHYecKo Teopuu. BpoyHOBCKOE IBHXKEHHE.
o Huddysus. Xapakrep JBHKEHMS u
B3aMMO/ICHCTBUS YACTHI] BEIIECTBA
3.1 Mogenu CTpoeHHs ra3oB, KUIKOCTEW U TBEPABIX
3.1.2 Ten ¥ OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN
313 Macca  monekyn.  KomuuecTBo — BemecTBa.
o IMocrostnHas ABOTaapo
3.1.4 TennoBoe paBHOoBecue. Temmepatypa u €€




n3mepenue. [llkana remneparyp Llenscus

3.1.5

Mopens uneansHoro raza. OCHOBHOE ypaBHEHHE
MOHGKYHSIpHO'KI/IHeTI/I‘-IeCKOﬁ TCOpHUU UACATIBHOTO
rasa

3.1.6

AOcomioTHas TemrmepaTypa Kak Mepa CpeaHen
KUHETUYECKOM DSHEPruM TEIUIOBOTO JBHXKEHMUS
yactul rasa. lllkana remneparyp KenbsBuna

3.1.7

VpaBuenne Knaneiipona — MenneneeBa. 3akoH
HansroHa

3.18

l'azoBwie 3akoHBI. M3omporecchl B UaeaTbHOM
rase C IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
M30TepMa, U30X0pa, u300apa

3.1.9

TexHuueckne ycTpoicTBa: TepMOMETp, GapoMeTp

3.1.10

[IpakTnueckue pabGoTsl. M3mepeHue Macchl
BO3/lyXa B KJIacCHOM KkoMmHare. MccnenoBanue
3aBUCHUMOCTU MCEXKAY MDapaMETpaMH COCTOSHUSA
Pa3peKEHHOTO Ta3a

3.2

OCHOBbBI TEPMOJIMHAMUKH

3.2.1

TepMonuHamuyeckass  cucremMa.  BHyTpeHHss
SHEprusi  TEPMOJUHAMHUYECKOH  CHUCTEMBI H
CHocoObI €€ U3MEHEHHS

3.2.2

KonnyectBo Temmotel m paborta. BHyTpeHHss
SHEPrusi OTHOATOMHOTO UJEAIbHOTO ra3a

3.2.3

Bunpl  Temonepenauu:  TEIUIONPOBOIHOCT,
KOHBEKIIMs, Wu3TydeHue. TemioéMKocTh Tena.
VoioenpHas TeEIIOEMKOCTH  BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEILJIONepeIave

3.2.4

[lepBriii 3akoH TepMoAMHAMUKU. [IpuMeHeHHe
1570):10y0) 3aKOHa TEPMOIUHAMUKHU K
usomnponeccaMm. ['padudeckas HHTEpIpETALUS
paboTHI Ta3a

3.2.5

TemoBble  MamuHbl.  [lpuHUMNBL  ACHCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHus SHEPruu B
TerioBbIX MammHax. Kosddunuent mnomesznoro
nevictBust (manee — KII) TeroBoit MaliwHEL.
ukn Kapno u ero KII1/|

3.2.6

Bropoii 3akon TepmoauHamuku. HeoOpatumocTth
IIPOLIECCOB B IpUpoae. TermnoBble IBHUraTENH.
DKosornyeckre mpoOaeMbl TeIIOHEPTETHKH

3.2.7

Texauueckue YCTpOﬁCTBaZ JABHUI'aTCJIb




BHYTPEHHETO CTrOpaHusi, OBITOBOW XOJIOJWJIBHUK,
KOHJIULIUOHED

3.2.8

[Ipaktuyeckue paboTel. M3mepeHnue ynenbHOU
TEMJI0EMKOCTH

##Par#H## A PEIATHBIE COCTOAHNWA BEILIECBA. ®A30BbBIE

[EPEXO/bI

[Tapoo6OpazoBanue u kKoHjaeHcaus. VMcnapenue u
KUIEHUE. YJienbHas TEIuloTa MapooOpa30BaHMUS.

331 3aBHCHMOCTh  TEMIEPATypbl ~ KHUIEHUS  OT
JTaBJICHUS
332 AOcoroTHAasT W OTHOCUTENbHAs  BJIAXXHOCTh
o BO31yXa. HackieHHbIil map
TBépnoe Teno. Kpucramnmueckue um amopgHbie
3.3.3 Tena.  AHHM30TPONHSI  CBOWMCTB  KpPHCTaJUIOB.
3.3 Kunakune kpucrtamibl. COBpEMEHHBIE MaTEpUAITbI
334 [lnaBnenrie W  KpucTauM3anmus. Y AeIbHAs
o Terutora miasienus. CyonmuManus
3.35 YpaBHeHUE TEIUIOBOTO OanaHca
TexHuueckue  yCTpOWCTBA:  TUTPOMETp U
336 TICHXPOMETP, KaJOpHUMETD, TEXHOJIOTHH
o IOJIy4eHHs COBPEMEHHBLIX MAaTepHajoB, B TOM
YrcIie HAHOMATEPUAIOB, H HAHOTEXHOJIOT U
337 [Ipaktnueckue paboTel. M3MmepeHne BIaKHOCTH
e BO31yXa
4 DJIEKTPOAMMHAMUKA
##HPart### O JIEKTPOCTATUKA
411 DlekTpu3anusa Tell. DIeKTpudeckuid 3apsa. JIpa
o BUJIA DIICKTPUYECKHX 3aPAI0B
4.1.2 [IpoBoIHUKH, AUATEKTPUKH U TIOTYIIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aumoneiictue 3apsnoB. 3akoH Kynona
41 DJIEKTPUYECKOE noJe. Hanpspk€HHOCTB
4.1.5 aJeKTpudecKkoro mnoiis. IlpuHnun cynepnosunum.
JIuHNM HANPSHKEHHOCTH DTEKTPUUECKOTO TOJIS
416 PaGora cum  2MEKTPOCTATUYECKOTO  TOJS.
o IMoreniman. PasHOCTD MOTEHIINATIOB
[IpoBOMHUKKM ¥ JUAIEKTPUKH B TOCTOSHHOM
4.1.7 JNEKTPUIECKOM T0JIE. JsnexTpuueckas

IMPOHUITACMOCTDb




DIIEKTPOEMKOCTb. Konpnencarop.

4.1.8 ONeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCaTopa.
DHeprus 3aps>KeHHOT0 KOHJIEHCAaTopa
Texunuueckue yCTpoiicTBa: AJIEKTPOCKOTI,
419 JJIEKTPOMETP,  BJEKTpPOCTaTHuYecKas  3alluTa,
o 3a3eMJIEHHE  3JIEKTPOIPHOOPOB,  KOHIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTrueckue paboTHI. H3smepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPar###TIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

YcnoBus CYIIIECTBOBAHUS MTOCTOSIHHOTO
ANEKTpUYEeCcKoTo Toka. Mcrounuku Ttoka. Cuna
Toka. [TocTosiTHHBIN TOK

4.2.2

Hanpsxenne. 3akon OMa Juist ydacTka 1enu

4.2.3

DIJIEKTPUYECKOE  COMPOTHUBJIEHUE. Y IEIbHOE
COMPOTHBIICHUE BEIIeCTBa

4.2.4

[TocnenoBarenbHOe, MapauieNbHOE, CMEIIAHHOE
COCTMHEHHUE MPOBOJHUKOB

4.2.5

PaGoTa anextpuueckoro Toka. 3akoH Jlkoymsa —
Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwxkymas cuna (manee — DIJIC) wm
BHYTPEHHEEC CONPOTHBIICHHE HWCTOYHHKA TOKA.
3akon Oma g TOJIHOM  (3aMKHYTOM)
aneKkTpuueckoil nenu. KopoTkoe 3ampIikaHue

4.2.8

DNEeKTpOHHAs MPOBOJIUMOCTb TBEPABIX METAIIIOB.
3aBUCHUMOCTh  CONPOTHUBIIEHUS METAJIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

Onexrpuueckuii TOK B Bakyyme. (BolicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[TomynpoBoanuku. CoOGCTBEHHass M HpUMECHas
IPOBOJUMOCTH IOJIYIIPOBOAHUKOB. CBOMicTBa p-N
nepexoa. [ToaynpoBoTHUKOBBIE TPUOOPEI

4211

3HCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJINTAXx.
QHGKTpOHI/ITI/I‘IeCKaH JUcConuanusi. 3JICKTpOJ'IPI3

4.2.12

QHGKTpI/I‘leCKI/II\/'I TOK B razax. CaMOCTOSTEIbHBIN
1 HECAaMOCTOSTEIIbHBIN paspsna. Paznuunpie THIBI
CaMOCTOATCIIbHOTO pa3psja. Moanus. [1nazma




4.2.13

TexHuueckue YCTpOMCTBA: aMIIepMeETp,
BOJIBTMETD, peocrar, UCTOYHUKHU TOKa,
3JIEKTPOHArpeBaTENIbHbIE pudOpHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
COIIPOTHUBIICHHUS], BAKYYMHBIH JTHOJ, TEPMHUCTOPBI
U (OTOPE3UCTOPHI, MOITYIPOBOIHHUKOBBIA JTHO,
raJIbBaHHUKa

4.2.14

[IpakTnueckue paboTel. M3ydeHue cMelmaHHOTO
COCIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTtouHuka TOKa M €ro
BHYTpeHHero  comnpotuieHus. HaOmionenue

ANIEKTPOJIH3a

11 KJIACC

Kox
pasnena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

4

OJIEKTPOJJMHAMUKA

4.3

##HPar##HH#MATHUTHOE I10OJIE. DJIEKTPOMATHUTHAS MHAYKIWA

43.1

ITocTosunkIE MAarHUTEL. BsaumoneiictBue
MMOCTOSIHHBIX MAarHUTOB

4.3.2

MaruutHoe  moJsie.  Bektop — MarHuTHOM
uHaykuu. [lpuHnun cynepriosunuu. JIuaum
MarHuTHOM  uWHAYKHMW. KaptuHa  guHMI
MarHuTHOM WMHAYKIMHM TIOJS  TIOCTOSIHHBIX
MarHyuToB

4.3.3

MaruutHoe moie IIpOBOAJHHKAa C  TOKOM.
KapTI/IHa JIMHAR  TIOJIA JJIMHHOI'O  IIPsAMOI'0
IMPpOBOAHHKA n 3aMKHYTOT'O KOJBbLOECBOI'O
IMPOBOAHUKA, KATYIIKH C TOKOM. OnpIT BpCTeI[a.
BSaHMO,ﬂeﬁCTBHC IIPOBOJHHUKOB C TOKOM

43.4

Cuna Amnepa, €€ MOAYJIb U HaIIPAaBJICHUE

4.3.5

Cuna JlopeHua, e€ MoAynb W HampaBJICHHE.
JIBr>KEeHHUE 3apsHKEHHOU YaCTHUIIBI B
OJIHOPOJHOM MarHuTHOM Tone. PaGorta cuiel
Jlopenna

4.3.6

SIBnenue BHeKTpOMaFHHTHOﬁ HHIAYKIIUU

4.3.7

ITotok BCKTOpPa MarHuTHOM HHIAYKIUU




OJC wuHaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM

4.3.8
nHaykuu Papanes
BuxpeBoe  anmekrpuueckoe — mose.  IJC
43.9 UHAYKUMM B IPOBOJHMKE,  JABIDKYILEMCS
o MOCTYATeIbHO B OJHOPOJHOM MAarHUTHOM
noJie
4.3.10 [IpaBusio Jlenma
4311 NuaykTuBHOCTE.  SIBIE€HHME  CaAaMOMHIYKLHH.
e OJ1C camouHayKIIUM
4.3.12 DHeprust MarHUTHOTO TOJIsl KaTYLIKU C TOKOM
4.3.13 DIIeKTPOMAarHUTHOE T0JIe
TexHnueckue yCTpOMCTBA: IIOCTOSIHHBIE
43.14 MarHuThl, AIEKTPOMATrHUTHI, 3JIEKTPOABUTATEb,
o YCKOPHUTEIH dIIEMEHTAPHBIX YaCTHII,
UHAYKLIMOHHAs TeyYb
[IpakTnueckue pabotsl. M3yueHne MarHUTHOTO
moJisl Karyllku ¢ TokoM. lccnenoBanue
4.3.15 JIEWCTBUS TOCTOSHHOTO MarHuTa Ha pPamKy C

TOKOM. Uccnenosauue SIBJICHUS
AJICKTPOMArHUTHOW WHYKITUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HHPar#H#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUW A

5.1.1

KoneoOarensHas cucTeMa. CBoOo1HEIE
KoJieOaHMsI. l"apmonnueckue KoJIcOaHMSI.
[lepwon, 4wacrora, ammuryna u  (asa
KoJIeOaHu it

5.1.2

[IpyxuHHBIA ~ MasTHUK.  MareMaTU4eCcKuil
MasiTHUK

5.1.3

YpaBHeHue TapMOHHYECKUX KoJieOaHUH.
Kunematnueckoen JgUHAMHYECKOE OIMUCAHHE
K0J1e0aTeIbHOTO JIBHKEHUS

5.1.4

[IpeBpamienue sHEpruvM NpU TapMOHUYECKUX
kosnebanusax. CBA3b aMIUIMTYAbI KoJeOaHM
UCXOJHOM  BEIMYUHBI C  aMIUIMTyJaMu
K0JIeOaHUH €€ CKOPOCTU M YCKOPEHUs

5.1.5

KoneGarenbHblit KOHTYD. CBoboiHBIE
JIEKTPOMArHuTHbIE KOJeOaHHs B UACATBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEX]Iy
MEXaHUYECKUMHU u JIEKTPOMAarHUTHBIMU
kosebanusmu. @opmyna Tomcona




5.1.6

3aKkoH COXpaHCHUA OSHEPrUU B HUACAIBHOM
K0JIe0AaTEIbHOM KOHTYpE

5.1.7

BoiHyXIIeHHBIE ~ MeXaHWYecKue  KoJeOaHws.
Pe3onanc. Pesonancnas KpHuBasl.
BbiHy)KI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMsI.

5.1.8

[IepemenHbII TOK. CuHycouanpHbIi
IIEPEMEHHBIN TOK.

5.1.9

MOoOWHOCTh MEPEMEHHOIO TOKA. AMIUIUTYAHOE
M JICUCTBYIOLIEEC 3HAYECHHE CHJIBI TOKAa U
HaIpsHKEHUS

5.1.10

Tpanchopmatop. [IpousBonacTBo, mepemada u
notpebieHue ANEKTPUYECKON SHEPTHH.
DKOJIOTHYECKHE PHUCKA TPU TPOU3BOJICTBE
JIEKTPUYECKOMN SHEPTHH. Kynbrypa
UCIIOJIb30BaHUS AJIIEKTPOIHEPTHHI B
IIOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceifcmorpad,
3HeKTqueCKHﬁ 3BOHOK, JIMHWUH SJICKTpOIIEepEaaqd

5.1.12

[IpakTnueckue paboTEHI. HccnenoBanue
3aBHCHMOCTH MEpHOJa MalbIX KoJieOaHui rpysa
HAa HUTH OT JUIMHBI HUTH M MaccChl Tpy3a.
HccnenoBanne mepeMEeHHOrO0 TOKa B ILIETH U3
MOCJIEZIOBATEIBHO COSAMHEHHBIX KOHIEHCATOPAa,
KaTYILIKU U Pe3UcTopa

5.2

#HH#HPart##MEX AHUYE

CKHUE U OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacrpocTpaHeHHUS. [Tepuon. CkopocTthb
pacnpocTpaHeHus u JUIMHA BOJIHBI.
[Tonepeunsie U MPOAOIBHBIE BOJIHBI

5.2.2

#H##Par###  Mnartepdepennus u  audpakimms
MEXaHHUYECKUX BOJIH

5.2.3

3Byk. Ckopocts 3Byka. ['poMKocTh 3ByKa.
BricoTa Tona. Tem0p 3Byka

5.2.4

ONEeKTPOMarHUTHbIE BOJIHBI. Ycnosus
U3JIy4CHUS JJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenranus BektopoB E, B u v B
JJIEKTPOMArHUTHOU BOJIHE B BaKyyMe

5.2.5

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH:
OTpPaAKCHUC, MpCIOMJIICHHUC, noJrsipusanusi,

Tdpaxius, uHTepEepeHIIHs. CkopocThb




SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana >neKTpOMarHuTHLIX BOJH. [IpuMenenue
3IIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpyHuuMnsl  paguocBsi3n U TEJIEBUICHMUSL.
Pannonoxanusi. DNeKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

5.2.8

TexHu4eckue  yCTpPOMCTBA:  MY3BIKAJIbHBIC
WHCTPYMEHTHI, YIbTPA3BYKOBAs JWAarHOCTHKA B
TEXHUKE U MEIUIMHE, pajap, paauolpUEMHUK,
TEJeBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

H##HPar#H#OIITUKA

531

[IpssmonMHENHOE pacnpoCTpaHEHUE CBETa B
oxHOpoIHOM cpene. JIyd cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHMS CBETA.
[TocTpoenne n3o0pakeHu B MIIOCKOM 3€pKaie

5.3.3

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeb MpeIoMIICHHS

5.3.4

[TonHnoe BHyTpeHHee oTpaxenue. lIpenenpHbIi
YT'OJI TIOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcust cBera. CloxHBIH cocTaB 0ejoro
cBeta. LBeT

5.3.6

Colwuparonue u paccenBaronyie JUH3bl. TOHKast
auH3a. DOKYCHOE pacCTOSIHME M ONTHYecKas
cuia TOHKOM JIMH3BI. [Toctpoenue
M300pakKeHH B COOMPAIOIINX U PACCEHUBAIOIINX
nuH3ax. opMyia TOHKOU JIMH3BI. Y BEIMYCHUE,
IaBaeMoe€ JIMH30U

5.3.7

[Ipenensl  OPUMEHUMOCTH  T'€OMETPUYECKOM
ONTHKHU

5.3.8

WNurepdepennus CBeTa. KorepenTusie
HCTOYHUKHU. YcnoBus HAOIIOICHUS
MaKCHMYMOB u MUHHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTUHE  OT  JIBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus ceera. [udpakiuonHas pemérka.
VYcnoBue HaOMIOAECHUS TIaBHBIX MaKCHMYMOB
IIpU NaJeHUU MOHOXPOMAaTHUYECKOIO CBETa Ha
TU(QPaKIUOHHYIO PEHIETKY

5.3.10

Honapmam/m CBCTa




TexHuueckue  yCTpOMCTBA:  OYKM,  JIyIla,

5311 ¢doroanmapar, MPOCKIIMOHHBIT armapar,

h MHKPOCKOII, TEJECKOI, BOJOKOHHAs OITHKA,
T(pakMOHHAs PEIIETKa, TTOJISIPOUT

[IpakTnueckue padotsl. 3mMepenue nokasarens

5312 IPETOMIICHUSI. UccnenoBanue CBOWCTB

n300pakeHnid B JMH3ax.  HaOmromeHue
JUCTIEPCUU CBETA

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'pannisl MIPUMEHUMOCTH KIJIACCUYECKON
MEXAHUKU. [Tocrynatet TEOPUH
6.1 OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTb  MOJYJIS

CKOpOCTH CB€Ta B  BaKyyme, NPUHLHI
OTHOCHUTEJILHOCTH DHUHIIITEHHA

6 6.2 OTHOCHTETHHOCTh OJTHOBPEMECHHOCTH.
3ame IeHHe BpEMEHHU B COKpAIleHUE JITHHBI
6.3 DHeprus ¥ UMITYIILC CBOOOTHOW YaCTHIIBI
CBsi3b Maccbl C DHEPrued W UMITYJIbCOM
6.4 CBOOOIHOM YaCTHULIBL. DHeprus IIOKOS
CBOOOIHOM YaCTUIIBI
7 KBAHTOBAS ®U3MKA
HiH#Par###3JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. @opmyna Ilnanka cBsI3M SHEPrUn
7.1.1 $boTOHA C €ro 4acTOTOW. DHEPrusi U HMITYJIbC
dboToHa
OtkpbiTHe ® wuccienoBanue (orodrddekra.
7.1.2
Omnpiter A.I'. CrosteroBa. 3akoHsl poTodddexra
7.1 o -
713 VYpaBuenue OitHmTeHa i (horodddekra.
«Kpacnas rpanuma» porosddekra
7.1.4 HaBnenue ceera. Onbitel I1.H. JIeOenena
7.1.5 XHUMHUYECKOE JEIUCTBUE CBETA
716 Texuudyeckne  ycTpoiicTBa:  (POTODIEMEHT,
doTomaTuuk, comHeuHas 0aTapesi, CBETOIHO/]
CTPOEHUME ATOMA
Monens atoma Tomcona. OnbiTsl Pesepdopaa
79 7.2.1 110 MCCIIEIOBAHUIO CTPOEHUS aTOMa.
[TnanerapHas Moaenb atoma
799 ITocrynatel bopa. M3nydenue u mnorusomieHue
($hOTOHOB IIpHU MEepexo0/ie aToMa C OJHOTO YPOBHS




sHepruu Ha Jpyroil. Buner cnektpos. Crextp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BomnoBele cBoiictBa dactun. BoiHbl g€
bpoiinsa. KopnyckynssipHO-BOJIHOBOH JIyallu3M.
Judpakius 37eKTPOHOB Ha KPUCTALIAX

7.2.4

CronraHHoe U BBIHYXXJCHHOC H3JIYUCHHUC.
YCTpoicTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHu4eckue  yCTpOMCTBA:  CHEKTPaJIbHBIN
aHaIM3  (CHEKTPOCKON), Jia3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonanl HaOJIrOIEHUS Hu perucTpainumn
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTKpbITHE PaaroOaKTUBHOCTH. OnbIThI
Pesepdpopna mo  ompenenenuro  cocrtaBa
paaroakTUBHOrO M3inydeHus. CpolicTBa anbda-,
Oera-, raMMa-u3JIy4eHHUs. Biusiaue
PaaOaKTUBHOCTH HA )KUBBIE OPTaHU3MBbI

7.3.3

OTkpeITHE TIPOTOHA M HeWTpoHa. HykimonHas
Monenb snapa ['eitzenOepra — MBanenko. 3apsiy
sanapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anbba-pacnaz. DIEKTPOHHBIA M TMO3UTPOHHBIN
OeTa-pacria. I'amMmma-uznydenue. 3akoH
paZioaKkTUBHOTO pacraja

7.3.5

DOHeprusi CBSI3W HYKJIOHOB B sjpe. SnepHbie
cuibl. Jledext macchl sapa

7.3.6

SnepHble peakiuu. Jlenenre u CMHTE3 SAep

7.3.7

Snepubiit  peaktop. TepMosiiepHBI CHHTE3.
[TpoGaemsl u NEPCIEKTUBBI SIIEPHOMN
SHEPIreTUKU. DKOJOTMYECKUE ACIEKThI SACPHOMN
SHEPIreTHKU

7.3.8

3HeMeHTapHHC YaCTHIIbI. OTKpLITI/Ie
MMO3UTpPOHA. (DYH,Z[aMeHTaJ'ILHLIC
B3aHMMOJICHCTBUS

7.3.9

TexHudyeckue ycTpolcTBa: IO3MMETP, Kamepa
Bunbcona, saepHbiii peakTop, aroMHas 6bom0a

7.3.10

HpaKTI/I‘-ICCKI/IC pa6OTLI. HccnegoBanue TPEKOB




gacTull (1o rOTOBBIM (GoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3BémHoro Heba. Cospe3gms, SpKHE

3Bé3I[I>I, IIJTAHEThI, UX BUAUMOC IBUKCHUC

Conneunas cuctema. [lmaneTsl 3eMHOM TpYIIIBL.
8.2 [InaneThI-rUranThl ¥ UX CIIYTHUKH, KaPIHUKOBBIE
wiageTsl. Masbie Terna COoTHEYHOH CHCTEMBI

Comnrne, dorochepa u armochepa. ConmHeqHAs
AKTUBHOCTH

8.3

8.4 Hcrounuk sueprun CoJiHIla U 3BE3NT

3BE3/1bI, UX OCHOBHBIE XaPAaKTEPUCTHUKH: Macca,
CBETUMOCTb,  PaaWyC,  TEMIleparypa, HX
B3aUMOCBs3b.  JlMarpaMMa  «CHEKTpajbHBII
8.5 KJacC — CBETUMOCTBY». 3BE3NBI TJIABHOM
MIOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3 TJIABHOM
IIOCJIEI0BATEIILHOCTH

HiHPar##BuyTpeHHee CTPOCHHE 3BE3 L.
8.6 CoBpeMeHHbIE IIPEICTaBICHUS 0
' IPOMCXOXKAEHUHU U 3BoJiroluu CoHLa U 3BE3N.

OTanbl )KU3HHU 3BE3T

Mneunsii  Ilyrp  —  Hama  ['amakTuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
8.7 pacnpeneneHue  3BE34, Traza U IBUIM.
' IMTonoxenue u nBuxenue ConHia B ['amakTuke.
[lnockass u  cdepuyeckas  MOACUCTEMBI

I'anakTuku

8.8 Tunel ramaktuk. PaguoramakTMku M KBas3apsbl.
' UépHbie ABIPHI B SIIpax ralakTUK

Bcenennas. Pacuimpenue Bceenennoil. 3akoH
Xab0Oma. Pazberanme ramaktuk. Bospact u
8.9 paauyc Bcenennoii, Teopust bonbiioro B3psiBa.
Mognens «ropsiueit Bcenennoit». PenukToBoe
U3JIyYEHUE

MacutaGHast CTPYKTYypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménnele  mpoOieMsl
aCTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

CpopMHpPOBAHHOCTh YMEHUW pacro3HaBaTh (U3MUECKHE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenune ocHoBomonararonuMu  (GU3HMYECKUMU TIOHATHUSMU U

BEJIMYMHAMH, XapaKTEPU3YyIOIUMHU (U3NYECKUE TPOLECCH

CpopMHpPOBAaHHOCT, YMEHUN TNPUMEHSITh 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJEKYJSIpHOW  (QU3UKH U TEPMOJMHAMHKH,
AJIEKTPOIMHAMUKHY, KBAHTOBOW (DM3HKHU JJIsl aHAIHM3a U OOBSICHEHUS
SBJICHM MUKPOMHpPA, MAaKpOMHpPa U METaMHpa, pa3indyaTh YCIOBH
(rpaHuibl, 007aCTH) NPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHUMAaTh BCeOOMM XapakTep (yHAaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB;
aHAIM3UPOBATh (PU3MYECKHE MPOLECChl, HCMOIb3yd OCHOBHbBIE

IMOJIOKCHHS, 3aKOHBI 1 3aKOHOMCPHOCTH

ChopmMupoBaHHOCTh YMEHHUS pa3inyaTh YCJIOBHS MPUMEHUMOCTHU

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUN )

CdopMHpOBAHHOCTH YMEHHS pellaTh pacuy€THBIE 3aJauyd C SIBHO
33JIaHHOM W HESIBHO 3aJaHHOM (PU3WYECKOW MOJEIbI0: Ha
OCHOBAaHUHW aHAllM3a YCIOBHUS BbIOMpaTh (PU3MUECKHE MOJEINH,
OTBeuarolue TpeOOBaHUAM 3a/1a4H, IPUMEHSITh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥  MOCTyNaThl  (U3MYECKUX TEOpUHl mpH
WCIIOJIb30BAHUM  MaTEeMaTHYCCKUX METOJOB PEIICHHs  3ajad,
IPOBOJIUTH PACUETBl HAa OCHOBAaHMM HMEKOIIMXCSA JIaHHBIX,
aHAJIM3UPOBATh PE3YIbTAaThl U KOPPEKTUPOBATh METObl PELICHUS C

y‘IéTOM TMOJIYYCHHBIX PE3YJIbTATOB

Pemate kauecTBEHHEIE 3agaydu, Tpe6y101111/Ie IMPUMCHCHU 3HAHMI
N3 Ppa3HblX pas3aciioB MKOJIBHOTO Kypca (1)I/ISI/IKI/I, a TaKXKe
HUHTCTpalun 3HAaHUM U3 Apyrux npeaMeToB €CTCCTBCHHOHAYYHOTO

IUKJIA: BBICTPANBATDh JIOTUYCCKYIO ICIIOYUKY paCCY)KIlCHI/Iﬁ C OHOpOfI




Ha M3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

Bnagenue  OCHOBHBIMM ~ METOJAAMM  HAY4YHOIO  IIO3HAHUA,
UCIOJIb3YEMbIMU B (PU3UKE: NPOBOJUTH MPSMbIE U KOCBEHHBIE
u3MepeHus: GU3NIECKUX BEIMUYMH, BHIOMPAst ONTHMAIBHBIN CIIOCO0
U3MEpPEHUs] U HCHOJb3ysd  M3BECTHBIE  METOJbl  OLIEHKHU
MOIPEITHOCTEN HW3MEPEHUI, MPOBOJIUTH HCCIIENOBAHUE
3aBHCUMOCTEH (PU3UYECKUX BEIUYMH C WCIOJIb30BAHUEM IPSMBIX
U3MepeHul, OOBSACHATh IMOJIyYEHHBIE pEe3yNbTaThl, HCHOJb3Ys
¢u3znueckue TEOpUH, 3aKOHbl W TMOHSTHUS, M JIeNaTh BBIBObL;
coOnrofaTh mpaBwiia O€30MacHOr0 TpyAa MpH  IMPOBEIECHUU
HCCIIEIOBAaHUN B paMKax Y4eOHOTO OHKCHEpUMEHTa U Y4ueOHO-
HCCIIEIOBATENIbCKON JIEATENBHOCTH C UCHOJIb30BaHUEM IU(PPOBBIX

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

ChopMHpOBAaHHOCT, YMEHHUHM aHAJIU3UPOBATH M  OIEHUBATh
MOCTEACTBUSL  OBITOBOM W  MPOW3BOJCTBEHHON JIEATEITHLHOCTH
YEJIOBEKa, CBA3aHHOM C (PU3WYECKUMH TMpOIECCaMH, C TO3HUIUH
9KOJIOTUYECKOW OE€30MMacHOCTH; TMPEACTABICHUN O pPaMOHAILHOM
MPUPOJIOTIONIL30BAHUHM, a TakKKe pPasyMHOM  HCIOJIb30BaHUHU
JOCTMKEHUM HAyKu W TEXHOJOTUM Il JAJIbHEWIIEro pa3BUTHS

4eJI0BEYECKOr0 00IIecTsa

OBnageHue pazIWYHBIMH Ccrioco0aMu paboTel ¢ HWHOpMaIHUEH
(U3NYECKOTO COJEP)KAHHsSI C HCIOJH30BAaHHEM COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJOTHIA; pPa3BUTHUE YMEHHH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I

10

ChopmupoBaHHOCTh YMEHHMIl MPUMEHSATH OCHOBOIOJAraollne
ACTPOHOMUYECKUE TOHSTHUS, TEOPUHM U 3aKOHBI JJIsl aHaIM3a |
00BsicHEHUS (PU3MUYECKUX MPOIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B
3BE3MHBIX CHUCTEMaX, B MEXIallaKTUYeCKOW cpefe; JBHXKECHHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O PU3UKE

K
on Kona

pasnena/ IIpoBepsieMbli 3JIeMEHT COAEPKAHUS
3J1eMeHTa
TeMblI

1 MEXAHUKA

1.1 KMHEMATHUKA

MexaHu4deckoe JBHKCHUC. OTHOCUTENBHOCTD

111

MEXaHHUYCCKOT' O JIBUKCHHA. Cucrema otcuéra

MarepuanbHas TOUKA.

Eé pammyc-sekTop:
Fle)=(xle ) e ) =(2)),

TpaeKTopII,

HepeMelIeHIIe:
AF =F(t))—F(t) =T, — T, =
= (Ax, Av,Az),

1.1.2

IyTb.

CroxeHIe HE[JEMEII[EHIIfI:

Ay =0, +40,

CkopocTh MaTepuagbHON TOUKHU:

__AF
L= —-
At

—7=(0,0,.0.),

Ar—0

1.1.3 m—L
U:; = —_
r—0

X =X,. aHAJIOIIYHO v, =YV,, U.=Z,.
; )

-t

CrnozxeHHe cKopocTell: o, =0, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ




TOYKHU ITPU HpSIMOJIHHGfIHOM JBHUXXCHUH BAOJIb OCH X I1O

rpaduky 3aBECUMOCTH Vx(t)

. _ Avu -
Ve KOpeHHe MaTePIAIEHOII TOTKIL a = —L =
r—0

At
114
Au R .
a, =—2- =(uv,)’". aHanoOTM4HO a, =(v, |’, a.=(
LA, o ' B
PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHE:
x(t) = xg + Vout

X(t)

0
1.1.5 +

(028

U (t) — vgy = const




(t)

0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHUE:

at
x(t)=x,+u,t +——

e

v(r)=uv, +at

1.1.6 a, = const
U;.T - U.l‘.'r = zﬂr ['1'_2 _xl]
U
HPII JBILRCHINI B OTHOM HAIIPABICHHI ITVTh S =4
CBoOoaHOE MmajieHre. Y CKOpeHUue CBOOOTHOTO TaACHHMS.
Vi o ﬂo
1.1.7 l
Vo a
(0] Xo {-

JIBuxkeHue Tena, OpOIIEHHOTO MO YTJIOM 0. K TOPU30HTY:




".ﬁ.‘(r) =x; +U, f=x,+U,cosa-f
g.r . !
vy =y, +u, f+ 1T =1, +U,sina- r—%

v.(t)=v,, +gt=p,5mna— gt

{ux(r] = U, =, oS0

1.1.8

KpuBonuHueiitHoe nBuxkeHue. [[BrkeHne MatepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEPHOM JABMKEHUU TOYKHU IO OKPY>KHOCTH

=—=2
w T v

2




2o
. LleHTpOCTpEeMUTEIILHOE YCKOPEHUE TOUKH:

Ay :F: w?R

nc

R
. [lonHOE ycKOpEHNE MaTEepUAIbHOW TOUKH

TBépnoe teno. [loctynarenbHOE U BpanaTenbHOE

1.1.9 )
ABUIKCHUC TBCPAOTO TCIIa




1.2

JANMHAMUKA
191 HNuepumaneubie  cucrembl otcu€ra. IlepBblil  3aKkoH
o Herorona. [Ipuanmn otHocuTensHOCTH ["anmnes
Macca tena. IInoTHOCTE BemecTna:
m
p= v
p
1.2.2
\Y
m
Cuna. [TpuHUMn cyneprno3uuyun CUI:
FpaBHerFICTB = Fl + F2+- -
F
1.2.3

paBHOIEHCTB




Bropoii 3akon HproToHa: 1711 MaTepUaIbHON TOYKH B

nco

-
-

Fl = ma,

1.2.4




At
npu

Ap = FAt

F = const




const

1.2.5

—

—

‘FlE FEI

Tperuit 3akoH HproTOHA [1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fp

12

21

1.2.6

3aKOH BCEMHPHOTO TATOTEHUS: CHJIbl TNPUTSHKEHUS
MEXY TOYCYHBIMHA MacCaMy paBHBI
mim;
R2

F=G




Cuna tsioxectu. LlenTp Tsxectu Tenna. 3aBUCUMOCTD CHIIBI
TSOKECTH OT BBICOTHI h HajJ IMOBEPXHOCTHIO ILIAHETHI
paauycoMm RO:

GMm

M9 = R + h)?

mg

(R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

1.2.7 X

—kx

Cuna tpenus. Cyxoe TpeHHe.
Cuiia TpeHUsl CKOJIbKEHUS:

Fp = uN

1.2.8

P




UN

Cuiia TpeHust OKOS:

Tp

AN

UN

Koaddumment tpenus

Ep, < uN

1.2.9

JlaBnenwue:




1.3

CTATUKA

—

F
MOMEHT CHJIIBI OTHOCHTEIIFHO OCH BpaliCHUA:

M| = FL, rae 1 — nmnedo cuibt

>

F
1.31
F
OTHOCUTEIIBHO  OCH, TMpoxondmer uepe3 Touky O
MEPIEHIUKYIISIPHO PUCYHKY
LlenTp macc tena. LleHTp Macc cucTeMbl MaTEpUAIbHBIX
TOYEK:
- myr; + myry+...
r].l.M. =
my; +my+...
r
1.3.2







B oaHOpOIHOM TT0JI€ TSKECTH

(g = const)

const)
LOEHTP MacC T€jia COBIIAAACT C €ro HEHTPOM TAXKECTU

VYcnous paBHoBecus TBEpaoro tena B UCO:

[M,+M,+...=0

1.3.3 .
|+ Fy+...=0

HHPar##

3akoH [lackans
#1.3.4
JaBnenue B xxuakoctu, nokosmeiics B UCO:
= po + pgh
HHHPark P=Pomhg

#1.3.5




pgh

H#HPar##
#1.3.6

3akoH Apxumena:

-

Apx

BBITCCH

FApX -

FApx =

-

_PBBITeCH

€CJIN TCJIO U ) KUAKOCTD IOKOATCA B I/ICO, TO

pg ‘/BbITeCH




Apx

pgVv

BBITCCH

VYcnoBue 1iaBaHus TEN

1.4

3AKOHbBI COXPAHEHIN A B MEXAHUKE

NMnynsc MmaTepralbHOM TOUYKHU:

p=mv

p
#H#Partt
#1.4.1
m
Vv
I/IMHyJ'ILC CHUCTCMBI TCII:
#HHPar##

#1.4.2

p=pt+p+..




3aKOH U3MEHEHHUS U COXPaHEHUS UMITYIIbCa:
#HHHPar## B ICO

#1.4.3 - - e : .
Ap = A(pl + p2t.. ) = FlBHeLLIHAt + FZBHeLUHAt+' "







A(

1BHEITH

At

2BHEIIH

At

B UCO , ecnmu

Ap = A(py + po+...




, €CITH

1BHEIIH

-

FlBHeLLIH + FZBHeLLIH +...

-

0




2BHEIIH

PeakTnBHOE IBIDKEHIE

F
ﬁ(;(x‘

H#iHPar##

#1.4.4 Pabota cuibl Ha MaJIOM ITEpPEeMEICHUH:
A =|1f'| |.-i'-.f|-c05 a=F, - Ax
{;

)
MOIIHOCTH CHIIBL:
1.4.5 €CITH 3a BpeMs
At
At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIMHOCTH CUJIBI




1.4.6

Kunerndeckast sHEpryust MaTepUAIILHON TOYKHU:

mu?  p2
Eun =

2 2m

KHH

mv

2m




3aKOH M3MECHCHUS KHUHETUYCCKOM SHEPTUU CUCTEMbI

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

1.4.7

[TorenumanpHas FHEPTHS:
JUIA ITIOTEHIIMAIBLHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

12

InoreHIy

210TeHII

AE

MOTCHI]




[ToreHnnanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHI]
mgh
[TorenuumansHas sHepTrUst ynpyro nepopMupoBaHHOTO
Tena:
kx?
EHOTeHu = 2
E
IOTCHIL
2




1.4.8

3aKOH U3MEHEHHUSI U COXPAaHEHUSI MEXaHUYECKOU

3HepFI/II/I:
Euex = By + Emmmn
B IICO AE,ex = Agcex HEMOTEHIL CHI
B IICO AE,;x = 0, eCII Agcex renoresm cuz = 0

1.5

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

15.1

l'apmonmnueckue koneOaHus MaTepUAIbHONW  TOYKH.

Ammumutyna u (daza  konebanuit. Kunemartuueckoe

OTIMCaHUE:

x(f) = Asin( @t +o,),

v =2/,

a(n=(v ), =—ox)=a +a'x=0,
T7I€ X - CMEIICHUE U3 PABHOBECHSI.
JmHaMuyeckoe OnMucaHue:

ma, = —kx,
X

ma

—kx,

rIe

ma




. OTO 3HAYHT, YTO

—kx.

DHepreTuyeckoe  OMHCAHHE  (3aKOH  COXpaHEHMUs

MEXaHUYECKON DHEPTUHN):

-

f’ﬁ+£_f’i§m_m _

2 2 2 2

CBs13b aMIUTUTY Il KOJICOAHUHN CMEIIEHUSI MaTEePHUATbHON
TOYKA C aMIUTUTyJaMHd KoJieOaHUW €€ CKOpPOCTH H

YCKOPEHUSI:

Upee =04, @ =04

[Tepnoa u yacToTa KoJieOaHMI:

2 1
-T[
T —_— —— —
@ v
[Tepuon MaJbIX CBOOOIHBIX KOJIe0aHui

MAaTEMATHYCCKOI'O MasiTHHKA.

1.5.2 i
T'=2m |—
g
[Tepron cBoOOAHBIX KOJeOaHUH MPY>KUHHOTO MasITHUKA!
m
=2 |—
k
1.5.3 Boinyknennsle koneOanus. Pesonanc. Pe3onanchas




KpHBast

154

[lonepeunsle ¥  1poAoibHbIE BOJHBL  CKOPOCTh

pacIpOCTPaHEHMs U JIJIMHA BOJIHBL:

v
A=vT =—
v

WNurtepdepenius u nudpakius BOJH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

211

Mogenu cTpoeHHS Ta30B, KHJAKOCTEH W TBEPIBIX TElL.
[Tycte TepmoanHaMuyeckasi cuctema (Telo) COCTOUT U3

N oanHakoBbIX MOJIEKYJ. Toraa KoJIM4eCTBO BELIECTBA
N m
vV=—=—
Ny




rIe

— 4HcI0 ABOTAIpo, m — Macca CUCTEMHI (Tena),
U




u
— MOJISIpHAs Macca BellecTBa

21.2 TennoBoe IBMKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 B3anmMoeiicTBre yacTuil BemecTra
214 Huddysus. BpoyHoBCcKOE ABIKEHHE
215 Mogenb uneansnoro raza B MKT
CBsi3pb MeXay [aBJICHUEM M CpeAHEW KHUHETUYECKOU
9HEpPrHel MOCTYNaTeIbHOTO  TEIUIOBOTO  JBMKECHUS
MOJIEKYJ UaeaIbHOTO Tra3a (ocHoBHOE ypaBHeHne MKT):
p=-mnuv’ zn{m““w lnz
= - o = — - = — - mocs
3 300 2 3
rae m0 — macca 0OTHOM MOJIEKYJIbI,
N
n=-—
%4
n
2.1.6 -
\
N
- KOHIIEHTPALIKS MOJIEKYIT
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBs3b TeMIlepaTypbl Ta3a cO CpeiHell KHHEeTHYeCKOMH
2.1.8 SHEepruel MOCTYNaTeNbHOrO TEIUIOBOIO JIBUXKEHHUS €ro

MOJIEKYJI:




‘E
ka

n
M
L

]
[l
[
H—i
™~

2.19

VYpaBuenue p = nkT

2.1.10

Mogenp naeaabHOIO Ta3a B TCPMOJUHAMUKE:

| Vpaprerse Merrereera — Kiareipora
| BBIpevkeHHe V14 BHYTPeHHEH 3HEpIHH
VpaBHeHHNe MeHueneeBa — KiameiipoHa (Impim
3AMIICI):

pRT

pV = %RT =VvRT =NkT, p= "

BripakeHIle 114 BHYTpPeHHell 3HepTHI 0IHOaTOM

rasa (ImprMeHIMble QOpMET 3amIIcH):

L'=%vRT =%NkT=iﬂRT =ve, T= %pV

2L

2111

3aKoH I[aJ'IBTOHa Mg OaBJICHHUA CMECH Pa3pCKCHHBIX

I'a30B:

p=p+tpt..




p
2
+
N3ompormeccsl B pa3pe)KeHHOM Tra3e C TOCTOSHHBIM
quciaoM MoJIeKyl N (C TOCTOSSHHBIM —KOJHUYECTBOM
BEII[ECTBA V):
nzorepma (T = const): pV = const ,
uzoxopa (V = const):
p
— = const
T
T
2.1.12
p
const

u3o0apa (p = const):

= const

N <




const

I'padmdaeckoe npencraBieHne W30MPOIECCOB HA pV-, PT- 1
VT- nuarpammax.

OOBEeIMHEHHBII Ta30BbIi 3aK0H:

pV .
T = cons

pVv

const

JJI ITIOCTOSHHOT'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Haceimmennple 1 HEHACHIICHHBIE Mapel. KauecTtBennas

3aBUCHUMOCTh IINIOTHOCTH H JaBJICHUSA HACBIIICHHOI'O




mapa OT TEMIIEpaTypbl, UX HE3aBHUCUMOCTh OT 00BEMa

HaCBILIEHHOI'O Mapa

2.1.14

BuiaxxHOCTB BO311YXA.
OTHOCHUTENbHAS BIaXKHOCTD:

¢ _ Prapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

p
HachIIIapa
M
p
napa
M
p

HachlIIapa

M




M

napa

N3menenune arperaTHbIX COCTOSTHUU BEIIlEeCTBA:

2115 WCTIapEHHUE U KOHACHCAIUS, KATICHUE KUKOCTH
9116 N3menenune arperaTHbIX COCTOSTHUN BEIIleCTBA:
o IJIABJICHUE U KPUCTAJUTH3AIHS
2.1.17 [IpeobpazoBanue 3HEprUH B (ha30BBIX MEPEX0aaX
2.2 TEPMOJNHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 Brayrpennss sueprus
Termonepenauya Kak crnoco® HM3MEHEHHUS BHYTpPEHHEM
2.2.3 sHepruM 0e3  coBepuieHuss paboTel.  KoHBekuus,
TEIUIONPOBOJHOCTh, U3Ty4EeHUE
KonnuecTBo TEMmIoTHI.
VY aenpHas TEMIOEMKOCTh BEIIECTBA C:
Q = cmAT
224 0
CMAT
VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.25 VenpHas TemaoTa miaBieHus A: Q = Am.

VY aenpHas TemioTa CropaHus TOIUIMBA (: Q =gm




OnemenTapHas paboTa B TEpMOIMHAMHUKE:
A =pAV

A
2.2.6 =
pAV
Borunicnenue pabotbl mo rpaduky mporecca Ha pPV-
auarpamme
[IepBblii 3aKOH TEPMOJUHAMUKH
Q12 = AUsz + A1 = (U2 = Uy) + App
Q
12
AU
12
2.2.7
+
A

12

(U




+
12
Anmna0ara:
Q12 =0= Ay, = (U, — Uz) = AUy,
12
0

12




()

AU

12

Bropoit  3akon  TepMmomuHamuku.  HeoOparmmbie

2.2.8
MPOIIECCHI
[Tpunnumne! gefictBus TernoBbix mamuH. KIT:
_AEJ.:D;HII'I: _QHBI‘P_|QXM|_1 |Q}H:LTI:|
2.2.9 0 Om O
o -HATD LCHATD L HaTQ
MakcumansHoe 3Hauenue KI1/I. [ukn Kapho:
I . —T T
2.2.10 maxnN="m._  —_=p "W _q_Txm
1 e T marp T Barp
YpaBHeH#He TEIJIOBOTO OanaHca:
2.2.11

Q1+Q2+Q3+: 0




+
3
+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

OnekTpu3anusi Tea U €€ MPOSIBICHUSA. DJIEKTPUUYECKUI

311 3aps. JBa Buaa 3apsna. JlIeMEHTapHbIN IEKTPUYECKUM
3apsi. 3aKOH COXpaHEHUS JIEKTPUYECKOro 3apsaaa
Bsaumopnelicteue 3apsanoB. Toueunsle 3apspl. 3aKOH
Kynona:

3.1.2 B OJIHOPOJHOM BEULIECTBE C AUIIEKTPUUECKON

IMPOHUITAaCMOCTBIO




| I
Foplallel 1 lalle
Er” 4meg, 17

313 Onexrpuueckoe nose. Ero aelictBue Ha 31MeKTpUYECKUE

3apsbl

Hanpspk€HHOCTB 3II€KTPUUECKOro MOJIs:

) F
qnpoﬁmﬂﬁ
E
q

3.14 §

MpOOHBII

F

ITone ToueuHoro 3apsaa:




q
E.=k—
T rz
E
.
k
r
2
q
)
OJTHOPOJTHOE TTOJIE:
E = const.
E
const.
KapTuns! nuHMi HaNTpsSHKEHHOCTH 3TUX MTOJIEN
3.15 [ToTeH1IManbHOCTh 3NIEKTPOCTATUYECKOTO TOJIS.




Pa3zHoCTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(p1 — ¢2) = —qAp = qU.

12

q(¢

ITorenumanpHas OHCPIuA 3apsaa B SJICKTPOCTATHYCCKOM

I10JIC:
W =q¢

Q¢




A
—-AW
IToTeHnman 31eKTPOCTaTUYECKOTO MOJIA:
b= w
q
¢
q
w

CBs13b HaprI)KéHHOCTI/I IoJI1 1 PasHOCTH IIOTCHIIMAJIOB

JJIs1 OAHOPOAHOI'O SJICKTPOCTATHYCCKOT'O ITOJIA: U=Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3UIHNHU SJICKTPUUCCKUX MTOJICH

E :E1+E2+...,¢ :(1)1 +¢2+...







[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHS 3aps10B: BHYTPU ITPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPU U Ha IIOBEPXHOCTH IIPOBOTHUKA ( = const
318 JudnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BELIECTBA €
Konpaencarop. 21eKTpoEMKOCTh KOHACHCATOPA!
q
C=—=
U
C
U
3.1.9
q

9HCKTpOéMKOCTL IIJIOCKOI'O KOHACHCATOpA:

€08

_dzgo




&€

S

eC
0
HapaJ'IJ'IeJ'ILHoe COCAMHCHHUEC KOHACHCATOPOB:

q=1q1 +q2+...,U1 = Uz :---'Cnapam] - C]_ + C2+...
q
3.1.10
q




napaui




IlocnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

1 1 1
U=Up+Up @1 =Gz = z— =+ +-
nmocn 1 2




mocsx




3.1.11

DHeprus 3apsHKEHHOr0 KOHIEHCATOPa:
qu _CU?  q?

W=7 =2 "

qu




Cu

2C

3.2

3AKOHBI I[TOCTOAHHOI'O TOKA

Cuna Toka:
1=
3.2.1 AL |50
ITocrosiHHbIN TOK: I = const
s moctostHHOrO TOKa q = It
3.2.2 VYcnoBus CylecTBOBaHUS AIIEKTPUUECKOTO TOKA.




Hanpsokenne U u OZIC E

3akoH OMa 11 yyacTKa LeNH:

/ U
"R
I
3.2.3
R
U
DIIEKTPUYECKOE COIIPOTHUBJICHHE. 3aBHCHUMOCTh
COMPOTHBIIEHUS OJHOPOJHOTO TPOBOJHUKA OT €ro
JUIMHBI ¥ ceYeHUsl. Y AeTbHOE COMTPOTUBIICHNE BEIIECTBA.
R !
R
3.2.4
p




Ucrounuku toka. 9JIC ucTouHmka ToKa:

ACTOpOHHMXC]/UI

q

E =

q
3.25
A
CTOPOHHHUXCHIT
BnyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA
3akon Oma 11 MOJHOM (3aMKHYTOM) 3JIEKTPUUYECKOMN
unenu: E = IR + Ir, oTkyna
/ E
" Rr
|
3.2.6

Rr




3.2.7

[TapannenbsHoe coeTMHEHNE TPOBOHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+.
I?Hapaﬂﬂ Ry R,

napaui




HOCHeHOBaTeHBHOC COCAUMHCHUC IIPOBOJIHUKOB!
U=Ul+U2+..,11=12=.,
RHOCJ'[ = Rl + R2+. -

moca




3.2.8

+
R
2
+
Pa6ora snexrpuyeckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q = I°Rt
Q
|
2
Rt

Ha pe3ucrope

UZ
R:Q:A:IZRt:IUt:Ft




3.2.9

MOH_[HOCTB OJICKTPUYECKOT'O TOKa:

A4
P=—0 =IU

At Ar =l
TerioBasi MOIITHOCTh, BBIJEISIEMAas HA PE3UCTOPE:

p=rr=L -
R

[2¥]

MonHOCTh UCTOUYHUKA TOKA:

p ===l _F]
At a0

3.2.10

CBO6OI[HLIC HOCUTCIIM  JJICKTPUUCCKUX  3apsAsJ0B B
IMPOBOAHUKAX. MexaHu3MBI MpoOBOANMOCTU TBép,I[BIX

MCTAJIJIOB, PAaCTBOPOB U PACIIABOB JJICKTPOJIUTOB, I'a30B.




[TonynpoBoanuku. 11orynpoBOJHUKOBBIN MO

3.3

MATI'HUTHOE IT1OJIE

3.3.1

Mexanndeckoe B3auMoOAelicTBHE MarHUTOB. MarauTHoe
none. Bekrop wmarmutHOM —uMHAyKuuU. [IpumHnmn

CYIIEPIIO3UIMY MAarHUTHBIX MOJICH:

B = Bl +Bz+

JInaun HHAYKIIUK MAr"tuTHOI'O IIOJIA. KapTI/IHa JIMHUH




WHIAYKIIMHU Mar"dmuTHOTI'O 0JIA I10JIOCOBOI'O u

HOI[KOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOB

3.3.2

OmneiT DpcTena. MarHuTHOE 10JI€ MPOBOJAHUKA C TOKOM.
KapTI/IHa JIMHUH HHAYKOHUUW MAarHuTHOrO 1oJisd JJIMHHOTO
OpsIMOrO  TMPOBOJHUKA H  3aMKHYTOTO  KOJIbLIEBOTO

IMPOBOAHMKA, KAaTYIIKH C TOKOM

3.3.3

Cuna Amnepa, e€ HallpaBJIeHUE U BEJIMYUHA!

F, = IBlsina

IBlsinao.
, TJIE 0 — YTOJI MEX /Iy HalpaBJICHUEM IPOBOTHUKA U
BEKTOPOM

3.34

Cuna JlopeHua, e€ HarpaBJIeHUE U BEIUYUHA!

Fnop =1 q | vBsina

Jlop




| gl vBsina

IZI€ 0 — YTOJI MEXAY BEKTOpaMHU

>

v

+

JIBrokeHue  3apsHKEHHOM 4YacTUIBl B
MarHUTHOM IIOJIE

OJIHOPOTHOM

3.4

OJIEKTPOMAT'HUTHA S MHAY KW A

34.1

[ToTok BEKTOpa MAarHUTHON UHYKIUU:
® =B, S = BScosa

BScosa




B

Z
4
G2

34.2 SBnenue anexrpomMaruutHOM nHAYKIKMU. D/]C nHayKIMN

3aKOH 3JEKTpOMarHuTHOM nHayKkuun Papanes:

3.4.3 E :_EJ

Af—0

i

\u
\d v,

OJIC uHAYKIIMH B IPSIMOM MPOBOJHUKE UTHHOM 1,

JBIDKYIIIEMCSI CO CKOPOCTBIO

-

v

3.4.4

)




)

B OJTHOPOJIHOM MarHuTHOM IoJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yroJl MeXxay BeKTopoM B 1 HopMasbio

+

K IINIOCKOCTHU, B KOTOpOfI JIC)KAT BEKTOPBL

-
-

lnv

; €CIIn




TO
| E; |= Blv




Blv

345

[IpaBuiio Jlenna

3.4.6

NHAYyKTUBHOCTB:

, umm @ = LI.
Camounnykuus. 3/1C caMOMHAYKIIWU:

A
E, =—L—L —-11,
Arly o

3.4.7

3Hepr1/1>1 MardivuTHOI'O II0JIA KaTYHIKHU C TOKOM:

W_LI2
L=




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI

351

2

KonebarensHbIi KOHTYP. CBoOogubie
JJIEKTPOMArHUTHBIC KOoJIEOaHUS B HAIEATEHOM

K0Jie0aTeTbHOM KOHTYpPE:
[4() = Gumesin( o+

11[?:] =g, =, cos( ot +@,) =1 cos( et +p)
®opmyna Tomcona:

T =2nVLC

LC




, OTKyZ1a

2T 1
wn=—=—
T +LC
w
T
2

LC

CBs13b AMINIMTYBI 3apsa/ia KOHACHCATOpa C aMHHHTYHOﬁ

CHIJIbI TOKa TIIpH CBO6OI[HI>IX SJICKTPOMATHUTHBIX

KOJIcOAHMSX B nACaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:




Qoo = —_

L)

3aKkoH COXpaHCHHA OHEPIrun B nacajbHOM

KoJieOaTeIbHOM KOHTYpE:

3.5.2
BoinyxneHHbIe JJIEKTPOMarHUTHHIE KoJe0aHusl.
3.5.3
Pe3onanc
Ilepemennbiii  TOK. IIpomsBoxacTBOo, 1mepenada W
noTpediieHne EKTPUUECKON IHEPTUU
o cu’ LI’ cu’ LI’
+ = = X = const.
2 2 2 2
CBolicTBa  JJEKTPOMArHUTHBIX  BOJIH.  B3ammuas
OpHMEHTalMsl BEKTOPOB B JJIEKTPOMArHUTHOW BOJIHE B
BaKyyMe:
ElBlc
E
1
3.5.5
B
1




356 [llkasa  2JIEKTPOMArHUTHBIX  BOJH.  IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpsimonurHENHOE pacIpOCTPAHEHUE CBETA B OJTHOPOIHOU
cpene. Todyeunsiit ucTouHuK. Jlyuy cBera
3aKOHBI OTPa’KEHHUS CBETA.
a=p
a
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKajie
3aKOHBI IPEJIOMIICHHS CBETA.
[Ipenomnenue cera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinf.




AOCOIOTHBIN 1T0Ka3aTelb NPEIOMICHHUS:

Cc
Nage = ;

abc

OTHOCUTENBHBIN MTOKA3aTelb MPETOMIICHHUS:
np, 1

1 U2

nOTH

OTH




Xon mydel B IpU3Me.




\"1 = \'2 - .”1}.1 = .”2}.2
COOTHOIIIEHNE YaCTOT U COOTHOIIEHUE JJIMH BOJIH IIPpU
Nnepexo € MOHOXpPOMATHUYCCKOI'0 CBETAa 4YCpPC3 TIpaHULly

pazzesna AByX ONTUYECKUX CPEel:

3.6.5

Hny<mn )

ny

unp

[losnHOE BHYTpEHHEE OTpaXKEHHUE.

[IpenenbHbIi yroi NOJHOrO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
nOTH n

Sino.

mp

OTH




Colwuparorue U pacceuBaronue JMH3bI. TOHKAs JTUH3A.

@OKYCHOE pAaCCTOSIHUE M OINTHYECKas cuila TOHKOU

JIMH3BbI.
D - 1
" F
D
3.6.6
F




3.6.7

®opmyJia TOHKOM JIMH3BI:

Ly
d

|
T -




VYBenuueHue, JapacMoe JIMH30M:

h |f1
r=0="a

| fl




d #Tw

AN

F\ h
f

e

B cnyuae paccenBaromiei JuH3bI:

3.6.8

1
DO0=F =—0,
DO




h 1f1
F=g=a!
I
H
h
d

| fl

Xon my4a, MOPOLIEALIEr0 JHMH3Y IO IPOU3BOJIBHBIM
yrioM K e€ riaBHOM onrtudeckod ocu. Iloctpoenue
N300paKEeHUI TOUKU M OTpe3Ka MpsIMON B COOMparoIux

" paCCCUBAIOIHNX JIMH3aX U UX CUCTEMAX

3.6.9

doroanmnapaT Kak onTuueckuil mnpubop. Ima3 kax

OIITHYECCKasa CUCTEMA




Wntepdepennust  cBera. KorepeHTHble HCTOYHUKU.
VYcnoBuss HaOMIOACHUS MAaKCUMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHONH KapTHHE OT JBYX CHH(pa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. .
2.
MAKCIIMYMBI — A=2m > M= 0,£1,£2,+3, ...
-y i
MIHIMYMEI — it.={2m+l.]:, m=0,+£1,+2 +7
Hudpaxuus ceera. {udpakiuonHas pemérka. YcaoBue
HaOJIOJIEHUs] TJIaBHBIX MAKCMMYMOB IpU HOPMAaJIbHOM
mMaaACHUH MOHOXPOMATUYCECKOI'o CBCTA C HHHHOﬁ BOJIHEI A
Ha pewéTKy ¢ nepuoaom d:
dsing,, =miA,m=0,+/-1,+/-2,+/-3,..
dsing
m
3.6.11 _
ml,
m
0,
+/
1,




3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOWU Y AJIU3M
411 I'mnore3a M. Ilinanka o kBantax. @opmyna Ilnanka: E =
o hv
®oT1oHbl. DHeprus HoToHa:
E=hv= he _
= hv = T pc
E
hv
4.1.2 A
hc

pc

Nmnynse ¢potona:




hv




413 ®oroadpdexr. Ombitet  A.I.  CroneroBa. 3aKOHBI
o doTorddekra
VYpaBuenue Ditairerina st GoTorddexra:
Ecl)OTOHa = ABbixoaa + Eyuumax,
¢dorona
ABBIXOIa
+
KHHMax
4.1.4
rie,
E L hc
=nv=—
doToHa 1
(dorona




hc
hc
ABbeoga = thp = )l_
Kp
A
BBIXOJIA
hv
Kp
A
Kp

hc




Euumax =

KHHMax

mv

max

eU

3an

= eUzy




4.15

[laBiieHue cpera.
JlaBneHue cBeta Ha  IMOJHOCTBIO  OTPAXKAIOLLYIO
IOBEPXHOCTh M  HA MOJHOCTHK  IOTJIOLIAIOLIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

42.1

[Inmanerapnas Mozaesb aToMa

4.2.2

[Mocrynatet bopa. Uznydyenue u mornomenne (HOTOHOB
IpU TIEPEX0Jie aToMa C OJHOTO YPOBHS JHEPrUU Ha

JIPYrou:

hv _ e _ [E, —E

MR n

™m
“mn

4.2.3

JIuHelyaTele CIEKTPBHI.

CnekTp ypoBHEM 3HEPrUuM aTomMa BOJOPOIa:

~13,63B
E,-——

"

, n=1,23 _.
n*

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas moxens sigpa [eitzenOepra — HBaneHko.

3apsn sapa. MaccoBoe uuncio siapa. Mzorornsl

4.3.2

P AAMOAaKTHBHOCTD.

Anba-pacnan:
A, A4 4
7 X—>> Y+ ,He

bera-pacnan.

DNeKTPOHHBIN B-pacnan:

A A 0 =
X —7,Y + je+v,
[To3utponHslii B-pacnan:
A A 0= .,
XY + JE+V,

I'amma-usinyuenue




4.3.3

3aKkoH PAAUOAKTHUBHOI'O pacliiaga:

—t
N(t) = Ny % 2T

N(®)

HYCTL m — MaccCa paIluOaKTUBHOI'O BCIICCTBA. Torna

-t
m(t) =mgy*2T

m(t)




4.3.4 SnepHble peakuuu. Jlenenve u CUHTE3 SAep




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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