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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE CpeaHEero oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUW W TpeOOBAHMI K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pazoBarenbHON mporpammsbl, npenacraBieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueit mporpaMmbl BociuTanus U Konneniuu
npenogaBaHus  yuyeOHoro mpenMera «®Puszmkay B 00pazoBaTEIbHBIX
opranuzanusax  Poccuiickori ~— @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0paszoBaTebHbIE IPOTrPAMMEBI.

[Iporpamma 1o ¢usuke ompeaessieT 00s3aTebHOEC  MPEAMETHOE
COJIep’KaHKEe, YCTAHABIMBACT PEKOMEHIYEMYIO TMOCJIEA0BATEILHOCTh U3YUCHUS
TEM M pa3lelioB y4YeOHOro mpeaMeTra ¢ Y4E€TOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Yy4eOHOTO TMpolecca, BO3PACTHBIX
ocoOeHHocTel oOyuarommuxcs. [Iporpamma o ¢usuke Ha€T mpencTaBiIeHUE O
HEesAX, COJAepKaHuM, OOIIel cTparerun OOy4deHHWs, BOCIUTAHUS U Pa3BUTHUSA
oOydJaromuxcs cpeAcTBaMHu y4eOHoro mpenmera «Pusumka» Ha yriayOJéHHOM
YPOBHE.

N3yuyenue kypca Qusuku yriayOJa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3a/1auu nMpo¢ecCuOHAIBHON OPUEHTAIINH, HAIIPABJICHO HAa CO3/IaHUE YCIIOBUH JIJIs
NPOSIBIIEHUS CBOMX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH Ka)IbIM
oOydJaromumcsi, KOTOpbIe HEOOXOIMMBI JJIS MPOJOJDKEHHUs oOpa3oBaHUS B
OopraHu3aIuax MpodhecCHOHAIIBHOTO 00pa30BaHUsS IO PA3IUYHBIM (DHU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEHUATIBHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensroTcs IUIAHUPYEMbIE pe3yiIbTaThl
OCBOCHHUSI Kypca (U3HMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMeTHbIe, NpeaMeTHbIe (Ha YriayOJEHHOM YpOBHE).
Hay4Ho-MeTOMONMOTrH4YeCKOl  OCHOBOM  uisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3yJabTaTaM 00ydJarouiuxcs,
OCBOUBIIIHMX MPOrpaMMy Mo (PU3MKE HA YPOBHE CPEIHETO OOIIETro 00pa3oBaHUs
Ha yTiyOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-ACSATEIbHOCTHBIN MOAXO/.

[Iporpamma no gpu3uKe BKIIOYAET:

TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJaM O0yUEHHS;

conepkanue yaeOHoro npeamera «Pu3nkay» mo rogam o0ydeHusI.

[Iporpamma mo ¢u3nke HMEET MNPUMEPHBIM XapaKTep U MOXKET ObITh
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH 1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma 1o (u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEIECH
U TPEAOCTABISIET BO3MOXKHOCTH JJII peau3aluu Pa3IuyHbIX METOJIMYECKUX



MOAXOJ0B K MPENojiaBaHuI0 (PU3UKKU HA YIUIYOJIEHHOM YpOBHE MPHU YCIOBUM
COXpaHEHUs 00A3aTENbHON YaCTH COAEPKAHUS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMas B
KaueCcTBE YU4eOHOTO MPeIMETa B IIIKOJIC, BHOCUT CYIIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHMM 00  okpyxatomeM  mupe. llkoneHbli  Kypc  Quzukm  —
CUCTEMOOOpA3yIOMiA ISl  €CTECTBEHHO-HAYYHBIX YyYE€OHBIX MPEIMETOB,
MOCKOJIbBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHHIH,
U3y4aeMbIX XUMHUEH, Ouoyorueit, usznueckoil reorpadueil U acTpOHOMUEH.
Hcnonp3oBanue W akTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHUU OINpeaeusio
XapakTep u OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B chepe IHepreTuKH,
TPaHCIOPTA, OCBOCHUSI KOCMOCA, MOJIYyYEHHS] HOBBIX MATEPUAJIOB C 3aJaHHBIMU
cBoiictBamu. M3ydeHue (pU3MKU BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHHE
€CTEeCTBCHHO-HAYyUYHOW KapTUHBI MHpa oOy4aromierocs, B (HOpMUpPOBAHUE
YMEHUN MPUMEHSTh HAYYHBIH METOJ] IO3HAHUS MPU BBIMOJTHEHUH UMU YIEOHBIX
HUCCJICJOBAHU.

B ocHOBy kypca ¢u3nku Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUS
NOJIOKEH pAN HACH, KOTOpblE MOXKHO paccMaTpuBaTh KaK MNPUHIUIIBI €ro
OCTPOEHHSI.

Hoea uenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTEpHall U3 BCEX pa3eioB (PU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIIACCMYECKOM, TaK ¥ COBPEMEHHOMN (hU3UKH.

Hoesa zenepanuzayuu. B cOOTBETCTBUU C HEW maTepuan Kypca (U3UKH
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMuUpoBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peannzanys MpeanoaracT UCIoJib30BaHUE
T'YMaHUTApHOTO MOTEHIIHaNa (GU3NUECKOW HAYKU, OCMBICICHUE CBSI3M PA3BUTHS
¢u3uku Cc pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PECHUYCCKUMU,
HPABCTBEHHBIMU M SKOJIOTHUYECKUMH MPOOIeMaMH.

Hoea npuknaonoun wnanpasnennocmu. Kypc o(umsuku yrioyOoaéHHOTO
YPOBHS MPEANONATAET 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHX H
TEXHOJOTHYECKUX NPUIOKEHUN H3YUYECHHBIX TEOpUM W 3aKOHOB. [Ipm 3TOM
paccMaTpWBAIOTCS HA YPOBHE OOIMMX TIPEICTABICHUH ¥ COBPEMEHHBIC
TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konocuszayuu peanusyeTcsi IMOCPEACTBOM BBEICHHS DJIEMEHTOB
COJIepKaHMsI, TMOCBSIIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBA3AHbI C PA3BUTUEM TEXHHKU M TEXHOJOTHH, a TakKe 00CYKICHUS



npo0ieM  pauUMOHATIBHOIO  MPUPOJAONOJIB30BAHUS M HKOJIOTMYECKOM
0€30MacHOCTH.

OcBoenue cosiep>kaHusi IPOrpaMMbl IO (PU3KKE TOJKHO OBITH TTOCTPOECHO
Ha MPUHILNINAX CUCTEMHO-AEATEIbHOCTHOrO noaxonaa. s Gusuku peanusamus
ATUX NPHUHIMIOB Oa3upyeTcss Ha HUCHOJb30BAHUM  CAMOCTOSITEIIBHOTO
AKCTIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa y4eOHOro mpolecca.
Jlist yrityOGJI€HHOTO YpOBHSI — 3TO CHUCTEMA CaMOCTOATENBHOTO YYEHHYECKOIO
HKCIIEPUMEHTA, BKJIOYAIOIIET0 (pOHTANbHBIE YYEHUYECKHUE OMbITHl IPHU
U3Y4YeHHH HOBOTO MaTepuala, JJabopaTopHble padOThl U pabOThl MPaKTUKyMa.
[Ipu >TOM BO3MOXHBI J[Ba criocoba peanuzanuu (pU3MYecKoro mnpakTukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcs nubo B koHie 10 u 11 xnaccos, nubo
nocjie TIEPBOr0 M BTOPOrO TMOJYTOJUNA B KaXJAOM M3 ATHX KiaccoB. Bropoii
CIoco0 — 3TO MHTETpalus paboT MPAKTUKyMa B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpBIE TPOBOSATCS B IMpollecce M3ydeHus paszziena (temsl). I[lpu stom mon
paboTaMu MpakTUKyMa IMOHUMAETCSl CAMOCTOATENIbHOE HCCIIEI0BAHHUE, KOTOPOE
IPOBOAMUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BHUIa O€3 MOIIAroBOn
UHCTPYKIIHH.

B nporpamvme mno ¢usnke cucreMa YYEHHYECKOTO SKCIEPUMEHTA,
1ab0paTOpPHBIX padOT U MPAKTUKyMa IMpeICcTaBlieHa eIMHbIM MepeuyHeM. Bridop
TEMATUKU JJIs1 3TUX BUJIOB YUEHUUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISACTCS
y4aCTHUKaMu  00pa3oBaTENILHOrO IMpoIlecca MCXOAs M3  0COOEHHOCTEU
MOYPOYHOTO IIJIAHUPOBAaHMS W OCHalleHus kabunera ¢usuku. [lpu 3TOM
oOecrieuynBaeTcsl OBIaJeHUE OOYUAOMIMMUCS YMEHUSIMU MIPOBOJIUTH MPSAMbBIE U
KOCBEHHBIE U3MEpPEHHUs, UCCIECIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH U
MIOCTAaHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbpioe BHMMaHUE yAENSIETCS PEUICHUIO PACUETHBIX UM KAau€CTBEHHBIX
3amad. [Ipu 3TOM 17151 pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 33J1a4U C SIBHO
3aJIaHHOM M HESBHO 3aJJaHHON (PU3UYECKOI MOJIENBIO, TO3BOJISIONINE TPUMEHSTh
M3YUYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjena Kypca, Tak U
UHTETpUpYysd NPUMEHEHHE 3HAHWN W3 pa3HbIX pas3fenoB. JlJisi KaueCTBEHHBIX
3alad  TPUOPHUTETOM SIBIISIOTCS 3a7aHusi Ha OOBsSICHEHWE/TIPEACKa3aHue
MpoTeKaHusT (U3NYECKUX SIBJICHUM M TPOLIECCOB B OKPYXKAIOMIEH KU3HM,
TpeOyromue BbIOOpa (HU3WYSCKOW MOACHM JUIS CHTyalldd TPAKTHUKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY O0ECIeUeHUI0 yueOHOro nporecca Kypc U3k yriiyOiaEéHHOro
YPOBHS Ha YPOBHE CpeJHEro oOuiero o0pa3oBaHUS [OJDKEH HU3Yy4aThCsl B
YCIOBUSIX TMpeaMeTHOro kabuwHera. B kaOuHere GU3MKKW JOHKHO OBITH



HeoOXoauMoe J1labopaTtopHOe O0OpYAOBaHUE JJISI BBIMOJHEHHS YKa3aHHBIX B
nporpaMme no (pU3MKEe YYEHHMYECKHX ONBITOB, Ja0OpaTOpPHBIX paboOT U padoT
MPaKTUKYMa, a TakKKe JEMOHCTPAIIMOHHOE 000pYI0BaHNUE.

JleMoHcTpanmoHHOe 000Opy/oBaHue (QOpMHUPYETCS B COOTBETCTBUHU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M O00ECIEYMBAECT IOCTAHOBKY
MEPEUNCIICHHBIX B TIporpaMMe M0 (HU3UKE KIIOUEBBIX JIEMOHCTPALMHA IS
UCCJICIOBAHMUS HW3YYaeMbIX SIBICHHA W  TIPOIECCOB, OMIUPUYCCKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHOe 00OpyIOBaHHE I YYEHUYCCKUX TPAKTHYCCKHX pPadoT
dbopMHpYyETCSI B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUnBaeTCs B pacuére
OJIHOTO KOMIUIGKTAa Ha JBYX OOYYarOIIMXCSA. TeMaTHYeCKue KOMIUICKTHI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITUPPOBBIX J1a0OPaTOPHiA.

OCHOBHBIMH IIEJIIMH U3yYCHHUS (PU3NUKH B 00IIIeM 00pa30BaHUHU SIBIISTFOTCS

dbopMHupOBaHUE WHTEpeca W CTPEMJICHUS OOYYArOIIMXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PpPa3BUTUE UX HWHTEJUIEKTYyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEIA;

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

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUsI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

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

dbopMuUpOBaHUE TPENCTABICHUNA O PONM (PUUKHU I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

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

JlocTkeHune ITUX 1enield 00ecrieunBaeTCs PEIICHUEM CIIeIYIONINX 3a71a4 B
mpoliecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPETHETO 0OIIeTo 00pa3oBaHUsI:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs  MEXaHUKY, MOJICKYISIPHYIO  (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsiCHeHHS (DM3WYCCKHUX SIBJICHUN B MPUPOJIC W IS MPUHATUS MPAKTHYECKUX
pEIICHUI B MOBCETHEBHOW KU3HU;



OCBOCHHUE CIIOCOOOB PEIICHUS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
dbu3nUecKor Mojenblo, 3a1a4, Mopa3yMeBaOIINX CAMOCTOSTEILHOE CO31aHue
dbu3ndeckod Mojenu, aJAeKBaTHOM YCJIOBHUSIM 3ajlaud, B TOM YHCJE 3a/ad
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 HKCIEPUMEHTOB, aHajdu3a | HHTEeprnperanuu HuHGOpPMAIUH,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJibTaTa;

CO3/IJaHHUE YCIIOBUN NJIsI pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JEATCIbHOCTH,

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 BHIOMpaeTCs OO0YyYaIOUUMUCS, TUIAHUPYIOMUMH IPOJIOJKEHHE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MTPOPHIIAL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpOBEHb) Ha YpPOBHE CPEIHEro
obmero o6paszoBanust orBoauTcs 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B
Henento), B 11 kmacce — 170 yacoB (5 yacoB B HEJZIEIIO).

[Ipenmaraemeiii B mporpamMme 1o ¢GU3MKE TEpPeUYeHb JIAOOPATOPHBIX U
NPAKTHYECKUX PaOOT SBISETCS PEKOMEHJIOBAHHBIM, YUWUTENh JNIETAET BBHIOOP
NPOBEJICHUsT JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBHUAYAIBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®uszrka — pyHIaMeHTalbHas HayKa o pupoje. Hayunsiii MeTos1 mo3HaHus
Y METOJIbI UCCIIe0BaHUs (PU3UUECKUX SIBICHUM.

DKCIEpUMEHT M Teopusl B Mpolecce mo3Hanusi mpupoasl. Habmronenue u
AKCTIIEPUMEHT B (Pu3HKe.

CnocoObl u3MepeHus: (pu3nueckux BeIUYUH (aHAJOTOBBIE U IHU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

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

MopenupoBanue (GU3HMYECKUX SIBICHUM W TPOIECCOB (MaTepuabHas
TOYKa, a0COJIIOTHO TBEPAOE TENO, HAcaNbHAs >KUIKOCTh, HACAIbHBIA Tas,
To4euHbIN 3apsin). ['unoreza. dusznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
duznueckas Teopusi.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3mepenue cuiabl TOKAa U HAINpSHKEHUS B LEMNH IMMOCTOSIHHOTO TOKa IpHU
MOMOIITY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1 poBoi 1abopaTopueit o ¢pusuke. [Ipumepsr nzmMepenus
(bu3MUecKrX BETUYNH MPU MOMOIINA KOMITBIOTEPHBIX JAaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKECHHUSI.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHHUKH.

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

[Tepemerienne, CKOPOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHAsT CKOPOCTh) U
YCKOPEHUE MATEPUAJIBbHOW TOYKHM, UX MPOEKIMU HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIleHnii ¥ CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE HW  PaBHOYCKOPEHHOE  NPSMOJUHEHMHOE  JIBUYKCHHUE.
3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEPUATIBHOM TOYKH OT
BPEMEHH U UX rpaduKu.



CBoOoaHoe majeHue. YckopeHue cBoOOHOTO majaeHus. J[Buxenue Tena,
OpOIIEHHOTO TOJ| YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHUS MaTepUAIbHOM TOYKH OT BPEMEHU U UX TPaPuUKH.

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

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKUE TMPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApsJOB, IIEMHBIE, IIECTEepEHYAThIE W PEMEHHBIE MEepenayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mojienb cucTeMbl OTCUETA, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK
JIBIKEHUSI.

Cnioco0sbI uccae10BaHuUs IBHKCHUH.

NnnarocTpanust npeAenbHOro MepexojJa W M3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeoGpazoBanue IBUKEHUHN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienre ckopocTH IpHU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHuEe YIIIOBOW CKOPOCTH B PEIYKTOPE.

CpaBHeHME MMYyTeH, TPACKTOPUM, CKOPOCTEH JIBHXKEHHUSI OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrie HepaBHOMEPHOTO JIBU>KEHUS C 1IEJIbIO ONPEEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHMsT TMpU  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
TUNOTE3bl O MPSIMON MPONOPUUOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydenne nBMXKEHUS Tela MO OKPYXKHOCTU C MOCTOSIHHOM MO MOJYJIO
CKOPOCTBIO.



UccnenoBanue 3aBUCUMOCTH Tiepuoaa oOpalieHruss KOHUYECKOro MasiTHUKA
OT €r0 MapameTpoB.

Tema 2. /lunamuxa.

ITepseiit 3akoH Hprotona. MuepumaneHble cucteMsl orcuéra. [Ipuniun
otHocuTtenbHOCTH ["anunes. HenHepnanbHbie cUCTEMBI OTCUETA (OTIpeieTieHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3uuuu CHil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUANIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
UHEPTHOU MacCCBHI.

Cuta TsixecTd. 3aBUCUMOCTD YCKOPEHHsI CBOOOTHOTO MaJCHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Teorpaduueckol MmMpoThl. JIBUXKeHUE
HEeOeCHbIX Tel W WX chnyTHUKOB. 3akoHbl Kemepa. Ilepas kocmuueckas
CKOpOCTb.

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

Cuna tpenusi. Cyxoe TpeHnue. Cuina TpeHUsI CKOIBKEHHUS M CUjia TPEHUs
nokosi. Koaddurment tpenus. Cuna CONPOTUBIEHUS TPU JBIXKCHUU Tella B
KUJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumesna.

TexHU4YecKne yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne naBvkeHHWsT Tel B HMHEPIUAIBHBIX M HEHWHEPIHUAIBHBIX
CHUCTEMAX OTCUETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

Kauenue naByX IWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHON CUCTEMBI OTCUYETA.

CpaBHeHUE paBHOJACHUCTBYIOLIEH MNPWIOKEHHBIX K Tely CHI C
MPOU3BEJCHUEM MAaCChl TE€Ja HA €ro YCKOPEHHWE B HHEPUUAIBHOM CHCTEME
OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKNX B PE3YJIbTATE B3aUMOICHUCTBUS TEI.

HN3mepenne Mace no B3auMOoAEUCTBUIO.

HesecoMocTs.

Bec tena npu yCKOpeHHOM NOABEME U TTAJICHUU.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAU€HUS U CKOJIbKECHUS.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CHUJT TPU JIBUKEHUU OpyCKa 10 HAKIIOHHON
IIJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JIBIDKCHHUSI Opycka IO
HAKJIOHHOU ITOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3ydenne ABUXKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU yepes
nErkuii OJIOK.

N3mepenue kordduiinerTa TpeHus 1o BeIUuuruHe yriaoBoro koddduireHra
3aBUCUMOCTH Frp(N).

UccnenoBanne nBMXKEHUST Opycka 1O HAKJIOHHOM IJIOCKOCTH C
NePEMEHHBIM KO3 (HUITMEHTOM TPEHUSI.

N3ydenue nBuxkeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBusi paBHOBECHUS TBEPIOTO TENA.

YcroitunBoe, HEyCTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.

TexHU4YeCKHe YCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, pelIETYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJa, HMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBL.

Tema 4. 3akonvt coxpanenus 6 mexaHuke.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbI MAaT€pHalIbHBIX TOYEK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIbHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITbl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaktnBHOE IBHXKEHUE.

MomMmeHT nMmnyiibca MaTepuaibHOl TOuku. [IpencraBieHue o COXpaHEeHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.



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

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi matepuaibHO TOuku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUHU MATEPUAIBHOU TOUKH.

[ToreHnmanbHble W HEMOTCHUUAIbHBIE CHIbL. llOTEHIIManbHAs SHEPrHUsl.
[TorennumanbHas SHEprug yIpyro nedopMupoBaHHON MPY>KUHBI.
[TorenmanbHasi »SHEprust Teida B OJHOPOJAHOM T'PaBUTAIMOHHOM TOJIE.
[TorenmanbHasi SHEpPrus Tella B IPABUTAIIMOHHOM IOJI€ OJHOPOJHOIO IIapa
(BHyTpHM M BHe miapa). Btopas xocmuueckas CKOpoOCTb. TpeTbs KOCMUYECKas
CKOpOCTb.

CBsi3bp pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuu i UACaTbHOM XUIAKOCTH KakK CJIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUHU.

TexHuueckue yCTPOMCTBA UM TEXHOJOIMYECKUE IIPOLIECCHI: JBHKEHUE
paker, BOJOMET, KONEP, NPY>KUHHBINA MUCTOJIET, THPOCKOT, (PUTypHOE KaTaHUE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

HN3mepeHnne MOIIHOCTH CHJIBL.

W3meHeHne sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumuble mpeBpanieHuss KHHETUYECKOW U MOTEHIHATBHON SHEPIUU IPH
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cumbl TITH, CKOPOCTU MOJEIU JIEKTPOMOOUIISE U MOUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICMCTBUMU.

N3Mepenne KUHETHYECKOW SHEPTUM TEJA 110 TOPMO3HOMY ITYTH.

CpaBHeHUE HM3MEHEHUSI MOTEHIIMAJIBLHON SHEPrUU MPYXKUHBI C paboTOM
CHUJIbI TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MPU JABUKEHUU Teja MO0 HAKIOHHOMN
IJTOCKOCTH.



Paspnen 3. MouiekyisipHasi pU3NKa ¥ TEPMOJIMHAMHMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OcCHOBHBIE TOJOXKEHUA MOJEKYISIpHO-KHMHeTHUecko Teopun (MKT), ux
onbiTHOEe oOocHOBaHue. Jluddys3us. BbpoyHoBckoe JBUWXKEHHE. XapaKTep
JIBUKECHUS WU B3aUMOJICMCTBUS YACTHUL BelIECTBA. MOJENM CTPOEHHs Ta30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneii. Macca u pasmepsl Moiiekynl (atomoB). KommuecTBo BelecTsa.
[Toctostnnast ABorajipo.

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

Mojienb ueanbHOro ra3a B MOJICKYJISIPHO-KUHETUYECKOM TEOPUH: YACTHUIIBI
raza JBWKYTCSI XaOTUYECKHU U HE B3AaUMOJCUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AGcomtoTHas
TeMrieparypa (mkaia temneparyp Kensuna). 3akon JlanpTona. M3omporieccsl B
UjealbHOM Ta3e C TIOCTOSTHHBIM KOJWUYECTBOM BemiecTBa. [ 'paduyeckoe
IpeCTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MeXAy [JaBJICHHMEM M CpPEIHEHl KHUHETHUYECKON HSHEprueu
NOCTYTMATENBHOTO TEIUIOBOTO ABMKEHHSI MOJEKYJ HMIEaIbHOIO Ira3za (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs3p aOCONIOTHOM TeMmepaTrypbl TEPMOIUHAMUYECKON CHUCTEMBI CO
CpElIHEM KWHETUYECKOM HHEPrHel MOCTYIMATEIbHOTO TEIUIOBOTO JBHUXKEHHS €€
YacTHll.

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

Jemoncmpauuu.

Mojenu 1BUXKEHHS YaCTHUIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita IITepHa.

[IputsixeHne MONEKyJI.

Mojenu KpuCcTalsInueCKUX PEIETOK.

HabGmronenne n ruccneqoBaHue N30IPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

UccnenoBanne mnpolecca yCTaHOBJIEHHS TEIJIOBOIO PAaBHOBECUS IMPH
TEII000MEHE MEXKy TOpsiYeil M XOJ0IHOU BOJIOM.

N3ydenne mzorepMuueckoro mpoiuecca (peKOMEHJAOBAHO HMCIOJIb30BaHUE
uudpoBoi 1abopatopun).



N3yyeHune n30XopHOro rmporuecca.

N3yuenne nzobapHoro mpoiiecca.

[TIpoBepka ypaBHEHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cuctema. 3ajgaHue BHEIIHUX YCIOBUM Jis
TEPMOJUHAMUYECKOW CHUCTEMbl. BHENIHWME W BHYTPEHHUE MapaMETphl.
[TapameTpbl TEpMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHUE 3HAUYCHUS! BEJIUYUH,
OMNUCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

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

Mojenbp uIEaNIbHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMa YpPaBHEHUIA:
ypaBHeHue MenneneeBa—KnaneiipoHa v BeIpakeHUE I BHYTPEHHEH dHEPTUM.
VYcnoBusi IPpUMEHUMOCTH 3TOM MOJIEIIN : HU3Kask KOHIEHTPAIUs YaCTHUII, BBICOKUE
TeMmrnepaTypbl. BblpaxkeHue i BHYTPEHHEW HHEPrud  OJHOATOMHOIO
UJICAJIbHOTO Ta3a.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

OnemenTapHas pabora B TepMoAMHAMHUKe. Bpramcienue paboTsl 1O
rpaduky nporecca Ha pV-auarpaMmme.

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

KomnuectBo Ttemmnotrel. TemmoéMmkocTe Tena. YAenpHas W MOJApHas
TEINIOEMKOCTH BEIIECTBAa. YpaBHEHHE Maliepa. YaenbHas TEIoTa CropaHus
TorinBa. Pacu€r konmuyecTBa TEIUIOTHI mpu Teruonepenadye. [lonarue 06
aauabaTHOM IIpoliecce.

IlepBeii1 3aKk0OH TepMOaAMHAMHUKHU. BHyTpeHHss sHeprus. Koamuectso
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSl BHYTPEHHEH HSHepruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMMKM JUIsI PABHOBECHBIX IIPOLIECCOB: 4YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKOW CUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCONIOTHAA TeMIepaTypa.

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

[TpuHumne! aectBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn KapHo.

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



TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOILECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, JU3EIbHBIA U KapOIOpaTOpHBIA JBUTATENIH, MapoBas TypOUHA,
MOJYYEHUE CBEPXHUBKHX TEMIEpATyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJIOB C
WCIIOJIb30BaHUEM TEIUIOBOTO HAacoca, YTHIM3alUs OMOOPTraHUYeCKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne remnepaTypbl Ipu aiuadaTUYECKOM PACIIUPEHUH.

Bo3saymiHoe orauso.

CpaBHeHME YAECTBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mporecca.

KomrnbroTepHbie MOJIEIH TEMJIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3U 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJAECHCTBUS U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexooul.

[TapoobOpazoBanue u kouaeHcanus. Mcmapenwe u kumenue. Y aenbHas
TEIJIOTa MapooOpa30BaHMS.

HachilieHHble ¥ HEHAchILIEHHbIE Mapbl. KadecTBEHHas 3aBHCUMOCTh
IJIOTHOCTHU M JJABJICHHSI HACBILIEHHOIO MTapa OT TEMIEPaTypbl, UX HE3aBUCUMOCTh
oT 00b€Ma HACHIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPAaTyphl KHUIEHUS OT
JABIICHUS B )KUJIKOCTH.

BnaxxHocth Bo3gyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

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

Hedopmanmu TBEpHOrO Tena. Pactskenme m cxkarme. Caur. Moayib
HOnra. [Ipenen ynpyrux negopmanui.

TennoBoe pacuMpeHne KUIKOCTeN U TBEPBIX Te, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCTHI] BEIIECTBA Kak
MpUYMHA TENJIOBOT0O PaclIMpeHus Te (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B PazoBbIX MEPEXoax.

VYpaBHeHHE TENIOBOTO OanaHca.



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

TexHuuecknue YCTpPOWCTBA W TEXHOJOTMYECKUE TMPOLECCHI: KHUIKHE
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 KHUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIapEHUS AKUJIKOCTEM.

N3mepenne yaenbHON TEIIOTHI TJIaBICHUS JIbA.

N3yueHue cBOMCTB HACHIILIEHHBIX MTAPOB.

N3mepenre aOCOMOTHON BIAXXHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
NOMEUICHUU.

N3mepenune kodpduirieHTa TOBEPXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOHra.

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

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

DnekTpu3auus Tea U e€ MpOosiBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsifaoB. [IpOBOIHMKH, AUAAEKTPUKH W TOJIYNPOBOJIHUKH.
DONEeMEHTApHBIA SJEKTPUUECKUN 3aps]. 3aKOH COXPAHEHUS! BJIEKTPUUYECKOTO
3apsa.

B3aumopericrBue 3apsanoB. Toueunsie 3apsansl. 3akoH Kyiona.

DnekTpruyeckoe nojie. Ero neicTeue Ha 3IeKTpUUYECKUE 3apsi/ibl.

Hanpsbxéunocts  anektpudeckoro mnods. I[IpoOGuwiit  3apsa.  Jlunuum
HaNpsHKEHHOCTH AJIEKTPUUECKOTr0 Nouisi. OTHOPOAHOE 3IEKTPUUECKOE MOJIE.



[ToTeHIMaNMBHOCTH JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB U
HanpspbkeHue. [loTeHnmManbHas »HEpPrus 3apsia B JIEKTPOCTATHYECKOM IIOJIE.
[loreHunan »smekTpocTathdeckoro noisis. CBsA3b HANPSHKEHHOCTH MO U
Pa3HOCTH MOTEHLUATIOB JJIS 3JIEKTPOCTATHYECKOTO MO (KaK OJJHOPOIHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpyHIMD CyNIEpIO3ULUHA SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lone paBHOMEepHO 3apsbkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTo Mo o0bEMy mapa. [lone paBHOMEPHO 3apsKEHHOMN
OecKOHeYHOM TUIOCKOCTU. KapTuHbl JUHUN HAnpsLDKEHHOCTH ITHX TMOJIEH U
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

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

JIpNeKTpuKu B DJIEKTpOCTaTHYECKOM  moiie.  [[udnextpuueckas
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop.  DNeKTpOEMKOCTh  KOHAEHCATOpa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.

[TapamnenbHoe  coenuHeHue  KoHAeHcatopoB.  [locnepoBaTenbHOE
COEMHEHUE KOHJEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTULBI B OJJHOPOJHOM DJIEKTPUYECKOM IT0JIE.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE IMPOLIECCHI: IIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE OJIIEKTPONpPHOOpPOB,
KOHJIeHCaTOphI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHIUIT JEUCTBHS AIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3apSKEHHBIX IJIACTUH.

Mogaenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B JIEKTPUUYECKOM II0JIE.

DneKkTpocTaTuyecKasl 3aluTa.

YCTpolCTBO M JEWCTBHE KOHAEHCATOPA IIOCTOSHHOM M TNEPEMEHHOMN
EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOIIAIH
IJIJACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKONW MPOHUIIAEMOCTH.

DHeprust 3JEeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika 1 pa3psAakKa KOHJIECHCATOpa 4epes3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

OueHka cui B3aMMOJIEVCTBUS 3apSKEHHBIX TEIL.



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

N3ydenune nporekanus TOKa B LIEMH, COAEPKAIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTHU MOTEHIINAJIOB (HampsKEHUs ) npu
MOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

UccnenoBanue pa3psana KOHJIEHCATOpa YEPE3 PE3UCTOP.

Tema 2. Illocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcoBus CyniecTBOBaHUS MOCTOSHHOTO 3JIEKTPUUECKOTO TOKa. ICTOUHUKH
toka. Hanpsoxkenne U u DJ1C &.

3akon OMa [ yyacTKa LenH.

DIIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD COTIPOTHUBJICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIMHBI U TUIOMIAJAN MONEPEYHOTO CEUCHUS.
VY 1enpHOE CONPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenbHOE, napajieabHoe, CMEIIaHHOE COEJIMHEHUE
NpOBOAHUKOB. PacyéT pa3BeTBIEHHBIX »dJeKTpuueckux 1enei. I[IpaBuia
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

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

OJC u BHyTpeHHEE CONpPOTHUBICHUE UCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) JJICKTPUUECKOM I1ienmu. MOIIHOCTh HMCTOYHHUKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: aMIEpPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK IIIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

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

3aBUCUMOCTb COTPOTUBIICHUS UIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT CONPOTUBICHUS TIPHU
MTOCTOSTHHOM HaIpPsI)KEHHH.

[Ipssmoe wm3mepenne IJIC. KopoTkoe 3aMblKaHUE TajJbBaHHYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBRIICHUS.

Cnoco0sbI coenrHeHus: UICTOYHUKOB Toka, DJC OGaTapei.



HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXK/1y MTOIOCAMHA UCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HccnenoBanne CMENIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS MPOBOAHUKOB.

UccnenoBanne 3aBUCMMOCTH CWIBI TOKa OT HANPSDKEHUS 711 JIAMIIbI
HaKaJMBaHUSI.

VYBenuuenue npeaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

NccnenoBanue 3aBucumocty /{C ralbBaHUYECKOr0 3JIEMEHTA OT BpEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXKy MTOI0OCAMU UCTOYHMKA TOKA
OT CHJIBI TOKA B IICTIH.

UccnenoBanne 3aBUCHMOCTH TOJIE3HOW MOIIHOCTH HCTOYHHKA TOKa OT
CHJIBI TOKA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DNeKTpuYecKass MPOBOJUMOCTb PA3JIWYHBIX BELIECTB. IJIEKTPOHHAs
IPOBOJIUMOCTb TBEPJIBIX METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIIOB OT
TemMriepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOCTBeHHass W TpPUMECHass  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JJIEKTPOJIUTAX. DIECKTPOIUTAYECKAS TUCCOLUALIMS.
DnexkTponus. 3akoHbl Dapajies A1 AIEKTPOIn3a.

DJIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pa3psa. PaznuuHble TUIBI CAaMOCTOATENIBHOTO paspsaaa. Monnus. [Ltazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPYyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKa, padUHUpPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUS, SJI€KTPOHHAS MUKPOCKOIIHUSI.

Jemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHbI 5ekTpoiusa Dapanes.

HckpoBoii pa3psil U NPpOBOJIUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.



HaGmonenue snexktpomnusa.

N3mepenue 3apsina 0OJHOBAIIEHTHOI'O MOHA.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIICHUS TEPMOPE3UCTOpa  OT
TEMIIEPaTYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYeCKUN NPAKTHKYM.

CnocoObl  u3MepeHus (PU3NUYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LHU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUM
buzndeckux BenuurH. OlieHKa TpaHull TOTPEITHOCTEH.

[IpoBeneHMEe KOCBEHHBIX UW3MEPEHHM, WCCIECIOBAHUN 3aBUCUMOCTEU
bU3UYEeCKUX BETWYWH, MPOBEPKa MPEMJIOKEHHBIX TUIMOTE3 (BbIOOp U3 pador,
OMHMCAHHBIX B TEMaTUYECKUX pazjenax «YUCHHUECKUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS. € YYETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHaAmus, C6A3AHHBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, HAy4HbIH (QakT, THUmore3a, Qu3nyecKas
BEJIMYMHA, 3aKOH, TeOopHs, HaOI0IeHNe, OKCIEPUMEHT, MOJICTUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEITHOCTH HW3MEPEHUM, H3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pelIeHWE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIUS,
napabojyia, rumnepOona, uX TpaduKu W CBOWCTBA. TPUTOHOMETPUYECKUE
byHKIUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPJAHHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexaHuueckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJIO0OMEH KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKaIOIIei
Cpeabl, yTUIN3alusi OMOOPTraHUYECKOrO TOIUIMBA JJIs1 BRIPAOOTKH «TEIIOBOW U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KANWUIAPHBIE SIBICHUS B
MIPUPOJIE, PJIEKTPUUECKUE SIBIICHUS B ’KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEIECTBA, MOJISIpHAs Macca, IMOJyYeHHE HaHOMAaTepUasoB, TEIUIOBBIC
CBOMCTBaA TBEPBIX TEJ, )KUAKOCTEN U ra30B, )KUJAKHUE KPUCTAIUIbI, DJIEKTPUUECKUE
CBOMCTBAa  META/NIOB,  BJEKTPOJIUTUYECKAsh  JUCCOLMALIUS, TrallbBaHUKA,
AIIEKTPOHHAS MUKPOCKOIIHSI.



TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE IBHXKEHU C UCTIONIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M KHUAKOIO TPEHHS B TEXHHKE, CTATHUYECKUE KOHCTPYKLUHU
(KpOHIITENH, peméTyaTble KOHCTPYKIIMH ), UCIIOJIb30BAaHUE 3aKOHOB COXPaHEHUs
MEXaHUKU B TEXHUKE (TUPOCKOI, BOAOMET U JIPYTHUE), IBUTaTENb BHYTPEHHETO
cropaHusi, napoBas TypOuHa, OBITOBOM XOJIOJWIbHUK, KOHIUIMOHED,
TEXHOJIOTMM  TOJy4eHUS COBPEMEHHBIX MAaTe€puajoB, B TOM  YHUCIE
HAaHOMAaTepHUaIoB, U HAHOTEXHOJIOTHH, AIEKTPOCTATUUECKAS 3AIUTA, 3a3€MJICHHE
ANEKTPONPUOOPOB, Trazopa3psAHble JaMIlbl, MOJYIPOBOAHUKOBBIE MPUOOPHI,
rajibBaHUKa.

11 KJIACC

Paznen 4. JnekTrpoauHaMuKa.

Tema 4. Macnumnoe nose.

B3aumopelicTBue MNOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MarnutHoe nojse. BekTtop marHuTHOM uMHAYKUWU. [IpuHIMN cynepno3uuuu
MArHUTHBIX MOJIEH. JIMNHUKM MarHUTHOW UHIYKIIHAH.

MarsuTtHoOE 10Jjie IPOBOIHUKA C TOKOM (IIPSIMOTO MTPOBOIHHMKA, KATYIIKU U
KpyroBoro BuTka). OnsIiT Ipcrena.

Cuiia AMmnepa, e€ HanpaBJI€HUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBi€HHE U MOIYIb. JIBUXKEHHE 3aps>KEHHOMU
YaCTHIIBI B OJTHOPOJTHOM MarHuTHOM mose. Pabota cunbl Jlopenria.

MaruutHoe nose B BeuecTBe. @eppoMarHeTuky, napa- u JuaMarHeTUKy.

TexHuueckne ycTpoWCTBa M TEXHOJOTHYECKHE MPOIECCHl: MPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TEeCTEP-MYIBTUMETD,
AICKTPOABUTATENh SIKOOH, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpauuu.

KaptuHa nuHMM WMHOIYKOMM  MarHUTHOTO  TOJISL  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KaptnHa uHWA MarHUTHOWM WHAYKIWW TMOJISI JUIMHHOTO IPSAMOIO
MMPOBOJHUKA M 3aMKHYTOI'0 KOJIBLIEBOI'O MIPOBOAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JelictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

HalnroneHnue nBuxkeHUs My4yka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuaIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CHCTEMBI.



Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

HccnenoBanue MarHMTHOTO MOJISA ITOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB (peppOMArHeTUKOB.

HccnenoBanne AelCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuibpl Amiepa.

N3ydenne 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM UHAYKIIUA HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SIBneHne 3nEeKTpOMAarHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM
uHaykiuu. DC uHayKnuu. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMM Dapases.
Buxpesoe anexkrpuyeckoe nosie. Toxku Dyko.

OJIC uHAYKIHUM B TIPOBOJHUKE, ABUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM
ToJIC.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHIYKTUBHOCTH B UENH MOCTOSHHOTO TOKA.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuyecKkue yCTpOUCTBA U TEXHOJIOTUUYECKHUE MPOILIECCHl: NMHAYKIIMOHHAS
MeYyb, COJICHOW/I, 3allUTa OT BJCKTPU3AIMU TEJl MPU JBUKEHUM B MATHUTHOM
110Jie 3eMIIH.

Jemoncmpauuu.

HaGmronenue siBjeHUs 3JI€KTPOMAarHUTHOW MHIYKITHH.

UccnenoBanue 3aBucuMoct IJIC MHIYKIMA OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O ITOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJIOMHHHUEBOM (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIIHH.

Uccnenoranue 3aBucumoct 3JIC caMOMHIYKIIUK OT CKOPOCTH U3MEHEHUS
CHJIBI TOKA B LICIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Ornpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue BICHUS CAaMOUHIYKIIUH.

Coopka Mojieny 3JIEKTPOMAarHuTHOTO Te€HepaTopa.

Pa3znen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

KomnebarensHas cuctema. CBOOOIHBIC KOJIcOaHM.



IMapmonundeckue konedbanusi. Kunematnyeckoe U TUHAMUYECKOE OMUCAHUE.
DHepreTuyeckoe oOmnucaHue (3aKOH COXPaHEHUS MEXaHUYECKOW SHEprum).
BriBol AuMHAMHUYECKOTO OMHMCAHUST TApPMOHMYECKUX KOJeOaHUN U3 UX
SHEPreTUYECKOr0 U KHNHEMATUYECKOTO OMKUCAHHUS.

Amrmutyna u ¢asza xonebanuid. CBsI3b aMIUIUTY/bI KOJIeOaHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u yactora koneOanuii. [lepuoa Manbix CBOOOJHBIX KOJeOaHUM
MaTreMaTu4eckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHMI MPYKHUHHOTO
MasTHUKA.

[lonsiTue o 3aryxaromux KojeOaHusX. BbpIHYXJAeHHBIE KOJIeOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BnusHue 3aTyxaHusi Ha BHUJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOAaHHUS.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECChl: METPOHOM,
4achkl, Ka4eJll, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck KoJaebaTeIbHOTO JIBHKCHUS.

HaGmronenre He3aBUCUMOCTH MEPHOJIa MaJIbIX KOJeOaHUN Ipy3a Ha HUTHU
OT AMIUTUTYIBI.

HccnenoBanne 3aryxarommx KojieOaHUW M 3aBUCUMOCTH  IE€pPHOJIA
CBOOOJIHBIX KOJI€OAHUI OT COMPOTUBICHHUS.

HccnenoBanne kojebaHWi Trpy3a HAa MACCHBHOM TIPY)XKHHE C IICJIBIO
dbopMupoBaHUs IPEICTaBICHUN 00 UIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHH MPHU KOJEOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHUH.

Ha6monenue peonanca.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3mepenne mepuoma CBOOOJHBIX KOJIEOAHWW HUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JIBIKEHHUS Tella B XOJ€ KOJIEOAHWN Ha YOPyroMm
IOoZBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHMS aMIUTUTYIbl 3aTYXAIOMINX KOJIEOaHHIA.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Tema 2. Inekmpomaznummnuple Ko1edanus.

Konebarenpubiii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B
ujeanbHoM KoJjiebarenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTYbI
3apsiia KOHAEHCATOpa C aMIUTUTYI0M CUJIbI TOKa B KoJie0aTeTbHOM KOHTYpE.



3aKOH COXpaHEHHUS SHEPTUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMAarHUTHbIC KoJeOaHus. BrinyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUEHUE CHJIbl TOKAa W HAIpPSHKEHUS TpPH pa3inyHON ¢opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHAEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LIEMU CUHYCOUJAIBHOIO IIEPEMEHHOrO TOKa. PE30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Nneanbusiii Tpancopmarop. [IpousBoacTBo, nepepada u morpedlieHue
AJIEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKHE PUCKU TPH IMPOU3BOJICTBE JJIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTporcTBa U TEXHOJIOTUYECKUE MPOLECCHI: IIEKTPUUECKHI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPONEpeIay.

Jemoncmpayuu.

CB0OOHBIE IIEKTPOMATHUTHBIE KOJICOaHUSI.

3aBUCHMOCTh YacTOThl CBOOOJHBIX KOJIEOAHUI OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpaA.

OcuiorpaMMBbl 3JI€KTPOMAarHUTHBIX KOeOaHui.

I'enepaTop He3aTyXarMIUX JIEKTPOMArHUTHBIX KOJIEOaAHUH.

Mogenb 3JIEKTpPOMarHuTHOrO TeHepaTopa.

BbIHyX1eHHbIE CHHYCOUJAJIbHbBIE KOJICOAHMUS.

Pesucrop, karymka MHIYKTUBHOCTHA U KOHJIEHCATOP B LIETIH IIEPEMEHHOTO
TOKA.

Pe3onanc npu mocinenoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH ¥ KOHJEHCATOPA.

VY cTpoicTBO M MPUHIIKT IeWCTBHS TpaHchopmaTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npAKMUKYM.

N3yuenne Tpancpopmaropa.

NccenenoBanne nepeMEHHOTO TOKA 4epes3 MOCIE0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBIE 60IHDL.

MexaHnueckue BOJHBI, YCIOBHS UX pacupocTtpaHeHus. [lonmepeuynsie u
IIPONOJBHBIE BOJHBL. Ilepuon, CKOpOCTh pacHpOCTpaHEHHs W JJIMHA BOJIHBI.



CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)X€HUE, MpesioMiieHne, uHTephepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

[IIlymoBOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHHUS DJIECKTPOMArHUTHBIX
BOJIH. B3auMHas opueHTalusi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBolicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:  OTpPaXEHUE, MPEIOMIICHHUE,
noJisipu3anus, “HTepPepeHIus u Tudpaxius.

[IIxana 3MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUMIBI paguoCBs3U U TeaeBUIeHUs. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuveckne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, pajuonpuéMHUK, TEeIeBU30p, aHTeHHa, TenedoH, CBY-
neyb, yAbTPa3BYKOBas JUATHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiiud MEXaHUMIECKUX BOJIH.

AKYyCTHYECKUMN pe30HaHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYJION U
4acTOTOM KoJieOaHuH.

UccienoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KCHHUE,
MpeJIOMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6napyxeHue nHPPaKpacHOTo U YIbTPa(hUOIETOBOTO U3TYyUECHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKmMUKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonrHEHOE pacpOCTpaHEHNE CBETA B OJJTHOPOAHOM cpene. JIyd cBeTa.
To4euHBIN UCTOYHUK CBETA.

OTtpaxenue cBeta. 3aKkoHbI oTpakeHus cBeTa. [locTpoeHue nzoopaxkeHuit B
m1ockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI MPEJIOMIICHUSI CBeTa. AOCOJIOTHBIN
nokazateiab mnpejaomsieHUs. OTHOCHUTENbHBIA  [MOKa3aTellb  IPEJIOMIICHUS.



IIOoCTOSSHCTBO 4YacTOTBI CBETA M COOTHOLIEHHWE [JIMH BOJH IPH IEPEXONE
MOHOXPOMAaTHYECKOT0 CBETA Yepe3 IPaHUIly pa3fesa JByX ONTHYECKUX CPEN.

Xon nyuent B npusme. Jucnepcus cBeta. CloxHbI cocTaB 0€Ioro cBeTa.
[Ber.

ITonHoe BHyTpeHHEe oTpakeHue. IIpenenbHplil yroil II0JIHOIO BHYTPEHHET O
OTpPaKEHHUS.

ColOuparomue W paccewBaromue JIuUH3bl. ToHkas JnuH3a. DOKycHOe
paccTOsIHME M ONTHYECKas Cujia TOHKOM JHMH3bL. 3aBHUCHUMOCTb (POKYCHOIO
PAcCTOSIHUSI TOHKOM cpepruecKor JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOIO
NIOKAa3aTesl IPEIIOMIICHHUS.

dopmysia TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xop dyda, MPOMIEANIETO JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuyeckor ocu. [locTpoenue wH300pakeHHl TOYKM M OTpe3Ka MpsMOil B
coOMparoUIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMaXx.

OnTuueckue npudopsl. Pazpemiaromnias cnocoOHOCTh. ['71a3 Kak onTuyeckas
cucTema.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB MU MHUHHUMYMOB B HHTEp(hEpEHIIMOHHOU
KapTUHE OT [JBYX KOTE€pEHTHBIX MCTOYHHMKOB. I[Ipumepsl Kiaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. Qudpakimonnas pemérka. YcCIoBHE HAOIIOACHUS
[JIABHBIX MAaKCMMYMOB I@pU TAJE€HUU MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TUOPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHnueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: OYKH, JIyIa,
nepuckomn, ¢oToanmapaTt, MUKPOCKOII, MMPOEKIIMOHHBIN anmapar, MpoCBETICHHE
OTITHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

NccenenoBanne npesomMieHus CBETa.

Habmronenme nomHOro BHyTpEHHETo oTpakeHus. Mojienb cBeToBoa.

HccnenoBanne Xxo/a CBETOBBIX IIYYKOB YEpeE3 ILIOCKOMApalIeNbHYIO
IJJACTUHY U IPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHium ceeTa.

HaGmroneHre iBEeTOB TOHKUX TUIEHOK.



HaGmonenue nudpakuuu ceera.

N3yuyenue nuppakunoOHHON pEIETKY.

HaGmonenue nudpakiinOHHOTO CHIEKTpa.

HaGmonenue nucnepcun cBera.

HaGmronenue noisipu3anuu cBeTa.

[IpumeHeHue NOISIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue nokasarenst NpeIOMIICHUS CTEKJIA.

UccnenoBanue 3aBucuMoctu (OKYCHOTO PACCTOSIHUS OT BellecTBa (Ha
mpuMepe KUIKUX JTUH3).

N3mepenue GokycHOro pacCTOSIHUS PACCEUBAIOIIUX JIMH3.

[TonyueHnne n300pa’keHMS B CUCTEME U3 IUIOCKOTO 3€pKaJia v JIMH3BI.

[TonyueHnne n300pa’keHHS B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nuaTepdepeHInd U TOJIIpU3aIlui CBETA.

N3yyenne monsipu3aluv  CBETA, OTPAXEHHOTO OT IOBEPXHOCTH
IUAJIEKTPUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIENsX.

HaGmronenne nucnepcum.

HaGmronenue u uccnegoBanue 1UPpakmOHHOTO CIIEKTPA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYEeHHs  CBETOAMOAA  MpPU  IOMOIIU
TU(PaKITMOHHON PEIIETKY.

Paznen 6. OcHOBBI clieMAJILHON TEOPUU OTHOCUTEIbHOCTH.

['paHubl TPUMEHHMMOCTH  KJIACCMYECKOM  MexaHuku. llocryiartsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBai. IIpeoOpazoBanus JlopeHa.
VYcnoBue npudnMHHOCTH. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKPAIICHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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

TexHuueckre ycTpoWCTBAa U TEXHOJOTHUYECKUE MPOLECCH: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3aPSIKEHHBIX YACTHLL.

VYyeHnueckuil SKCepPUMEHT, 1a00OpaTOpHbIE pabOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa UM SHEPIUU  PEISITUBUCTCKUX vacTull (IO
doTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.



Tema 1. KopnyckyaapHno-6011060i1i oyanusm.

PaBHOBecHOE TemoBoe U3ayueHue (M31yuyeHre abCOoI0THO YEPHOTO TENa).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CronetoBa. 3akonsl poTodrPdexra. YpaBHeHUE
OiiHmreitna aig goroaddexra. «KpacHas rpanuna» Gorodaddexra.

JlaBneHue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha aOCOIIOTHO
NOTJIOMIAOIIYI0 M a0COJIIOTHO OTpaXkarollyro noBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BousiHoBBIE cBolicTBa yacTull. BoaHbl ne bponna. JiinHa BosHbI 1e bpons
U pa3Mepbl 00JacTH JIOKaIu3alluu JBIKYIIEHCcs dacTtuilbl. KopmyckyisipHO-
BOJIHOBOU ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIax.

Crneunduka nzmepenuit B Mukpomupe. CoOOTHOIIIEHUS HEOTIPEAEIEHHOCTEN
I'eiizenbepra.

TexHu4eckne ycTpoOHCTBAa M TEXHOJOTHYECKHE IMPOIECCHI: CIIEKTPOMETP,
dboToseMeHT, (GOoToJATUYMK, TYHHEIBHBIH MHMKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(peKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHelHero ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH CONPOTHUBJIEHUS MOJYIPOBOJHHKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3nucTopa.

N3mepenue nmocrosauol [Imanka Ha ocHOBe HccnenoBanus ¢hoTodddekxra.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOUO OT HAIPSKEHUS.

Tema 2. Duzuxka amoma.

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

[Toctynatet bopa. M3myuenue m moryomnieHue (HOTOHOB TPU TIEPEXOJIe
aToma C OJIHOTO YPOBHS SHEPTUU Ha JIPYTou.

Bunsl ciektpoB. CriekTp ypOBHEU 3HEpruu aToMa BOJAOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3iyueHue ceta. Jlazep.

TexHnueckne yCTpOMCTBAa U TEXHOJIOTMUYECKHUE MPOLECCHI: CIEKTPAIbHbINI
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.



Mognens onbita Pezepdopaa.

HaGmronenue nuHelyaThiX CIEKTPOB.

YCTpONCTBO U JIEUCTBUE CYETYMKA HOHU3UPYIOIIUX YAaCTHLL.

Ornpenenenue IIMHBI BOJHBI JTA3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HaGmtonenue nuHevaToro cekrpa.

UccnenoBanne crekTpa pa3peKeHHOrO AaTOMapHOro BOAOpPOJA H
u3MepeHue noctossHHon Punbepra.

Tema 3. Du3zuxka amomHo20 A0pa u 371eMEHMAPHBHIX YACHUY,.

Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucno sapa. M30Tomsl.

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

3aKkOH paJMOaKTUBHOTO pacmnana. PaguoakTUBHBIE U30TOIBI B MPUPOJIE.
CgolicTBa MOHU3UPYIOIIETO U3IyUYeHUsl. BiusiHre painoakTUBHOCTU Ha >KUBbIC
opranu3msbl. EctrecTBeHHbIl poH u3nyuenus. Jlozumerpus.

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

Anepnsle peakuuu. J[leneHne u cuHTE3 sAAEp. SIEpHBIE PEAKTOPBHI.
[IpoGiembl ympaBisieMoro TepMOSIAEPHOIO0 CUHTE3a. DKOJIOTMYECKHE ACTIEKTHI
Pa3BUTHUSA SIACPHOU SHEPTETUKH.

Mertozsl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHaaMEHTaJIbHbIE B3aWUMOJACUCTBUA. bapHOHBI, ME30HBI W JICOTOHHBI.
IIpencraBnenne o CranaapTHOM Moaenu. KBapk-riitooHHas MOIeNb aJpOHOB.

®usuka 3a npenenamu CtaHgapTHor Mojenu. TéMHas MaTepus U TEMHas
SHEPTHUsl.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JTO3UMETD,
Kamepa BunbcoHa, siiepHbIi peakTop, TEPMOSAEPHBINA peakTop, aToMHast 6oM0a,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normiomieHus: 0eTa-4acTul aTlOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanel pa3BuUTHS acTpoHOMHM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HaYeHUE acTpOHOMUU. [IprMEeHMMOCTh 3aKOHOB (PU3UKU MJi1 OOBSICHEHUS
MPUPOJIBI KOCMHUUYECKHUX OOBEKTOB.



MeTonbl aCTpPOHOMHUYECKUX HCCIeN0BaHUNA. COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTh. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH. [lnarpamMmmMa «CIeKTpaIbHbIN KJIacc
— CBETHUMOCTbY. 3BE3/1bl TJIaBHOW MOCIEI0BATEILHOCTH. 3ABUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEAOBATEIbHOCTH. BHYTpEHHEE CTPOEHUE
3BE3/1. COBpEMEHHBIE MPEICTABICHUS O TPOUCXO0XKACHUHU 1 3BoJIIoINKU COHIIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mueunsiii [IyTe — Hama [Nanaktuka. [Tonoxxenue u auxkenue CoJiHIAa B
lNanaktuke. Tumnbl raakTuk. PaguoranakTuku U kBazapbl. YEpHbBIE AbIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3axkon Xa060na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmonenus 38€31HOT0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHHEM
KOMIIBIOTEPHBIX ~MPUJIOKEHUW JUIsl  OMpEACNICHUs TOJOKEeHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBepHOro MoNyIapus u
SIPKUE 3BE3/BL.

HaGmonenust B Teneckon JlyHBI, IIaHeT, TyMaHHOCTEH W 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CnocoObl  m3MepeHus  (PU3NYECKHMX BEIWYMH C  HCIOJb30BAaHHUEM
AaHAJOTOBBIX M WU(GPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOIOTHBIE M OTHOCUTEIbHBIE MMOTPEITHOCTH U3MEPEHUI
¢usnuecknx BenuyunH. OTIeHKA TPAHUIL TOTPEITHOCTEH.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUM, MCCIECIOBAaHUNA 3aBUCHUMOCTEN
¢u3nUecKnX BEIWYMH, MPOBEPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B TEMAaTHYECKUX pa3fenax «YUYEeHUYECKUU OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

O06o0maomee MOBTOPEHUE.

O060011eH1E U cUCTEMATU3aIUs COIEpKaHUsI pa3liesioB Kypca «MexaHukay,
«MonekynapHass  ¢u3Mka W TEPMOJMHAMUKA»,  «DIJIEKTPOJIUHAMUKAY,



«Konebanuss 1 BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHTEIBHOCTH,
«KBanToBas pusuka», «AneMeHTbl aCTPOHOMHUHU U ACTPOPUIUKI.

Ponp ¢u3ukum u acTpoHOMHUHM B HSKOHOMHUYECKOW, TEXHOJOTMYECKOH,
COLIMAJILHOM M 3TUYECKOM cdepax AesATENbHOCTH YeJOBEKa, POJb M MECTO
($U3MKM W aCTPOHOMHUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HaYeHUe
OmHUCaTeIbHON, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBLHON M MPOTHOCTHYECKOU
GyHKuMi (Gu3nUecKol TeopuH, poiib (U3HUECKOW Teopuu B (HOPMHUPOBAHUU
npeicTaBieHui o0 (pu3nyecKkod KapTHHE MHUpPA, MECTO (PU3UYECKOW KapTHUHBI
MUpa B O0ILEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O
OPUPOJE.

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 11 kmacce
OCYHIECTBIIIETCS C YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBS3EH C
KypcamH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

MescnpeOomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO008
HAYYHO020 NO3HAHUA: SBICHUE, HAy4HbId (QakT, TrUnore3a, Qu3nyecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaOII0IeHHe, SKCIEPUMEHT, MOJEIUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUH, H3MEPUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: peunieHUE CUCTEMBl YpaBHEHUH. TpHUrOHOMETpUYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPAHUHAT,
CIIOKeHHE BEKTOpoB. I[Ipow3BojHble sieMeHTapHBIX QyHKUMA. [IpusHaku
101001S TPEYTOJIbHUKOB, ONIPEICIICHUE IUIOIIAAH INTOCKUX (GUTYp U 00BEMA Tel.

buonozusa: >nextpuyeckue SBICHHS B JKUBOW MPUPOJE, KoJeOaTelbHbIe
IBWKEHHUSI B JKMBOM MPUPOJAE, HKOJOTHUYECKUE PHUCKU TpPU MPOU3BOICTBE
JIEKTPOIHEPTUH, IJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEW Cpensl,
yIbTPa3BYKOBasi JUArHOCTHMKAa B MEIUIIMHE, ONTUYECKUE SIBJICHUS B >KHUBOU
IIPUPOJIE.

Xumun: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKAs CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJIEKHM MATrHUTHBIX PV,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoABUTaTENb SIKOOU, reHepaTop MEPEMEHHOI0 TOKAa, UHIYKIIMOHHAS T1€Ub,
JUHUAU  DJIEKTpoIiepesiad, dAJEKTPOABUraTeNb, pajap, PaguoNpUEMHUK,
TENeBU30p, aHTeHHa, TenePoH, CBY-neub, ynbTpa3ByKoBasi JUArHOCTHKA B



TEXHHUKE, MPOEKI[MOHHBIA ammapaTt, BOJIOKOHHAsl ONTHKA, COJIHEYHas Oartapes,
CIIyTHUKOBBIE IPUEMHHUKH, AEPHAS] SHEPTETHKA M DKOJIOTUYECKHUE ACIIEKTHI €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS Yy4yeOHOro mnpenmera «Duznkay
JTIOJDKHBI OTpakaTh TOTOBHOCTD U CIIOCOOHOCTD oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIIecTBa,
pacuIpeHrue JKMU3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIIPaBJICHUM BOCTUTATEIBHON NESATEIBLHOCTH, B TOM
YHCJIE B YACTH:
rpa’KJIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOYYAIOMIErocss Kak

AKTHUBHOTO Y OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIECYCIOBEUECKUX TYMAHUCTHYECKUX M
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTh BECTM COBMECTHYI JEATEIBHOCTH B  HHTEpecax
IPaXIAaHCKOTO  OOIIECTBa, YYacTBOBaTh B CaMOYIPABJICHUH B
o0pa3oBaTeIbHOM OpraHU3allluH;

e YMCHHE B3aUMOJICCTBOBaTh C COLMAJIBHBIMU HMHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOUN U BOJOHTEPCKOMN JESITEIBLHOCTH.

NATPHOTUYECKOT 0 BOCITUTAHUS:

e CcPOPMHUPOBAHHOCTh  POCCHUHCKOM  TPaXKTAHCKOW  HJISHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIIEHHE K TOCY/IApCTBEHHBIM CUMBOJIaM, JOCTHKEHUSM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

e c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUCCKOTO MOBEACHUS;

e CIOCOOHOCTH OIICHWBATh CHUTyalldI0 W TPHHUMATh OCO3HAHHBIC
pellIeHUsl, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH, B TOM YHCJIE€ B JICSITEILHOCTH YUYEHOTO;

e OCO3HAaHHME JUYHOTO BKJIaJIa B MOCTPOECHUE YCTOMYMBOrO OYYIIETO.

ICTETHYECKOI0 BOCIIMTAHMS:



e OCTETUYECKOE OTHONIEHHE K MHpPY, BKIIOYAs JCTETHUKY HAY4YHOIO
TBOPYECTBA, MIPUCYIIETO (HU3NUYECKOUN HayKe.
TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpPEC K pas3luyHbIM cdepaM MnpodhecCHOHATBHONU AEATETLHOCTH, B
TOM YHCII€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIA  BbIOOp Oynymiedl mnpodeccun W peasu30BbIBaTh
cOOCTBEHHBIC JKU3HECHHBIC TUIAHEBI,

e TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

KO0JIOIrHYeCKOro BOCIUTAHUS:

e cpOpMHUPOBAHHOCTH 9KOJIOTHUECKOM KYJBTYpHI, OCO3HaHUE
I00aJBLHOTO XapaKTepa IKOJOTHUECKUX MPodIIeM;

e IUIAHUPOBAHUE U OCYUIECTBIICHUE JACUCTBUUM B OKPYKAKOUIEH cpele Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

e PpACHIMPEHHUE OMbITA JCITEIBHOCTUA YKOJOTUYECKON HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI' 0 MO3HAHMS

e chOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS (PU3HUUECKON HAYKH,

e OCO3HAHME LIEHHOCTU HAYYHOW AEATEIIbHOCTU, TOTOBHOCThH B IPOIECCE
U3y4YeHUs (PUBMKHA OCYIICCTBIIATH MPOCKTHYIO M HCCIIECIOBATEIIBCKYIO
JESATEIbHOCTh UHANBUIYAJILHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIe JeiicTBUSA
ba3oBble Jornueckue AecTBUA:
e CaMOCTOSITENIbHO (POpMYyIUpOBaTh W aKTyaJU3UpPOBATh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATH LENU AEATENBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTVKECHUS;
e BBIBJSITh 3aKOHOMEPHOCTM M MPOTHBOPEYUS B PaccMaTpUBAEMBbIX
(bU3HUECKUX SIBICHUSX;
e paspabaTpiBaTh IUIAH pEIICHUS TPoONeMbl ¢ Yy4€TOM aHaIm3a
MMEIOIINXCS MATEPUATIBbHBIX U HEMATEPUAIBHBIX PECYPCOB;
e BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKHU MOCIEICTBUI AESITEIbHOCTH;



KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBILIUICHHUE [IPU PEUICHUU KU3HEHHBIX POOIIEM.

ba3oBbIe ucciiea0BaTeIbLCKHE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMHUHOJOTHCH, KIFOUCBBIMH TIOHATUAMH U
MeToiaMu (PU3NYECKON HAYKHU;

BIAJIETh HABBIKAMH  y4eOHO-MCCIEAOBATEIBCKOM M  MPOCKTHON
JESTeLHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TOMCKY METOJOB peHIeHHs 3adad (PU3HMUEcKOTo
coJiep KaHus, IPUMECHCHHIO Pa3JIMYHbBIX METOOB ITO3HAHUS;

BJIAJIETh BUJAAMH JCSATCILHOCTH MO TMOJYYEHHUI0O HOBOTO 3HAHUSA, €Tr0
UHTEPIIPETAIlMN, TPEeOOpPa30BaHMI0 M TPUMCHCHUIO B Pa3IMYHBIX
y4EOHBIX CHTYaIUsAX, B TOM YHCJIC TIPH CO3JaHUHU YYeOHBIX TIPOEKTOB B
o0nacTu GU3HKY;

BBISIBJISATh IPUYNHHO-CIICJICTBCHHBIC CBSA3M M aKTyaJIM3UpPOBATh 3aJ1ady,
BBIIBUTATh THIIOTE3y €€ pCeIICHUs, HaXOIUTh apryMEHTBI IS
JI0Ka3aTeNIbCTBA CBOMX yYTBEP)KIICHUH, 3a71aBaTh MapaMeTphl U KPUTEPUHU
peleHus;

aHAJIM3UPOBATh ITOJIYICHHBIE B XOJ€ PEIICHHS 3aJadll Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNE
B HOBBIX YCIIOBUSX;

CTaBUTHh M (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4M B 0Opa30BaTEIIbHOU
JESATENLHOCTH, B TOM YHCJIC IPU U3YYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTHh 3HAaHUS 10 (U3MKE B NPAKTUYECKYHO 00JacTh
KU3HEIEATECITLHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;
BBIIBUTaTh HOBBIC WJIEH, NpENjaratb OPHUTMHAJIbHBIC TMOAXOABl U
pEIICHMS;

CTaBUTh TMPOOJEMbI W 3aJa4d, JOIMYCKAIOIIHE aIbTePHATHBHBIC
peleHusl.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HABBIKAMHM MOJIYYCHUS HHPOpMAIUU (PU3UIECKOTO COACPKAHUS
Y3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH NOUCK,
aHaJu3, CUCTEMATU3aIMI0 U UHTEPIIPETAlNI0 HHPOPMALIMU PA3TUYHBIX
BUJIOB U (DOpPM MpeICTaBICHHUS;

OILICHUBATh JIOCTOBEPHOCTb UH(POPMAIIUH;



UCIIOJIB30BaTh CpeAcTBa MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B PEIICHMHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jau ¢ coOJoJeHneM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOr0 COJIEpKaHUs B pa3IMUHbIX (hopmaTax ¢
y4€TOM Ha3HauyeHHs WMH(OpMauu U IEJeBOW ayIuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBJIATh OOIICHWE Ha Ypokax (HU3MKM W BO BHEYPOYHOUH
JeSTeNbHOCTH;

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

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PCHHUS C UCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMaTh W  WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATBHON paboThI;

BBIOMpATH TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUHN C YU4ETOM OOIINX
MHTEPECOB U BOBMOXKHOCTEH Ka)KI0T0 WieHa KOJIJIEKTUBA;

OPUHUMATh [EIM COBMECTHOM JEsSTENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTABIATH IIJIaH
NEUCTBUH, paCHpeAcTiATh pOJd € YYETOM MHEHHM YYaCTHHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHHKA KOMaH/bl B
oOIIMiA pe3yabTat 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjgaratb HOBBIE MPOEKTHI, OIEHWBATHh WJEH C TO3HWIIMH HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3TUYHBIX
CUTyallusX, TMPOSBIATH TBOPYECTBO U  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PeryjJsiTUBHbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEILHO OCYIIIECTBIATh TO3HABATEIBHYIO JESITEILHOCTh B
obmacth (GU3UMKH W aCTPOHOMHH, BBIABISTH IMPOOJEMBI, CTaBUTh W
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO  COCTABJISATh  IJIAH  PEIICHUS  PacdyETHBIX |
Ka4eCTBEHHBIX 3ajiay, IUIaH BBITIOJHEHHUS IPAKTHYECKON pabOThI

(@)



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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSABICHUIO IPYIUIMU B 00J1acTU
(u3HKY, TOCTOSTHHO MOBBIILIATH CBOM 00pa30BaTeNbHbINA U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OILIEHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHUBBHI B
NESATEbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB LEIISAM;

BJIAJICTh HAaBBIKAMHM TIO3HABATEIBLHOW pedieKcHuu Kak OCO3HAHUS
COBEpIIAEMBIX JEHCTBUN U MBICIUTEIbHBIX MPOILIECCOB, UX PE3YIHTATOB
1 OCHOBAHMU;

UCIIOJIB30BaTh MNPHUEMBI pedieKCuM i1 OIEHKH CHUTyalluu, BblIOOpa
BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HX
CHHIKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTBHI JPYTUX MpPU aHAJIU3€ PE3yIbTAaTOB
JIeSITEIILHOCTH;

PUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;
MPUHUMATh MOTHUBBI M APryMEHTBHI JIPYTUX MpPU aHAJIU3€ PE3yIbTAaTOB
JIEATSIILHOCTH;

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  AMOIIMOHAIBHBIM  HMHTEIUICKT,  TPEANOJararoini
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHWMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJETh  HAMPABICHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETYJIUPOBAHMS,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEIEHWE, CIOCOOHOCTH
aIanTHPOBATHCA K OMOIMOHAIBHBIM HW3MEHEHUSIM ¥ TPOSBIATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALMU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHKECHUIO
LEJIA U yCHexy, ONTUMHU3M, UHULMATUBHOCTb, YMEHHUE ICHCTBOBATD,
VICXO/Isl U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IOHMMATh SMOLMOHAIBHOE
COCTOSIHUE JAPYIHX, YUYUTBIBaTh €ro MpH OCYIIECTBICHUU OOLIEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAMBaTh
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,
AKOJIOTHYECKOM, COIMAIbHOW W ATHYECKOM cdepax AesiTeIbHOCTH
YeJioBeKa, poJib U MeCTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTuHE
MUpa, 3HaYeHUe OTHCATETHHOM, CUCTEMaTU3UPYIOIIEH,
OOBSICHUTETLHON M MPOTHOCTHYECKON (QDYHKIIUN (HU3NIECKON TEOpUH —
MEXaHWKH, MOJEKYJIIpHOH (UMK W  TEPMOJIMHAMUKH, POJb
buzudeckoi Teopur B (GOPMHUPOBAHUHN MPEICTABICHUN O (HU3NUECKOU
KapTUHE MUPA;

paznuyaTh YCIOBHUS TMPUMEHUMOCTH MoOJene (U3MYecKux Tel u
IIPOIIECCOB (SIBJICHWH): HMHEpPLHMAIbHAS CHUCTEMa OTCcuéra, aOCOJIOTHO
TBEPIOE TENO, MaTephalbHasi TOYKA, PABHOYCKOPEHHOE JABUKEHUE,
cBOOOHOE TajzeHue, aObCOMOTHO ympyras nedopmarus, aOCOIOTHO
yapyroe u aOCOJIIOTHO HEYNpyroe CTOJKHOBEHHS, MOJENU rasa,
KUJKOCTH U TBEPAOro (KPUCTALNIMYECKOTO) Tela, WACaIbHBIN ras,
TOYEUHBIN 3apsifl, OTHOPOIHOE 3JIEKTPUUYECKOE MOJIE;

paznuyath yciaoBusl (TpaHHIbl, 001acTH) NPUMEHUMOCTH (DU3NUYECKUX
3aKOHOB, IOHUMATh BCEOOITUI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBAThL M OOBSCHATH MEXaHUYECKHE IMPOLIECChl U SIBJICHUA,
UCIOJb3ysd  OCHOBHBIE  TIOJIOXKEHHUSI M 3aKOHBl  MEXaHUKH
(OTHOCHUTENBHOCTh MEXAHUUYECKOTO JABUKEHUS, POPMYIbl KUHEMATUKU
PaBHOYCKOPEHHOTI'O JIBH>KEHUs, TpeoOpazoBanus ["anues nis CKopocTu
U TepeMelleHus, 3aKoHbl HbIOTOHA, NPUHLUKUI OTHOCUTEIBHOCTH



lManunes, 3aKkOH BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAaHEHUSI UMITYJIbCA
U MEXaHUYECKOM DHEpPruu, CBsA3b padOThl CUJIbI C H3MEHEHUEM
MEXaHUYECKOU PHEPTUH, YCITOBUSI PABHOBECHS TBEPIOTO TEJIA), PU STOM
UCIIOJIb30BaTh MATEMAaTHUUYECKOE BBIPAKECHHE 3aKOHOB, YKa3bIBaTh
YCJIOBUS TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpa3oBaHUA
lManunes, BTOpOro m TpeThero 3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHHUS
UMITYJIbCa U MEXaHUYECKON IHEPTUHU, 3aKOHA BCEMUPHOTO TATOTEHHUS;
aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl U SIBJICHMUS,
UCIIONB3ysl OCHOBHbIE mnoJiokeHUsT MKT u 3akOHBI MOJEKYJISIPHOM
bU3UKM YW TEPMOJAMHAMUKH (CBSI3b JIaBJICHUS HJCAIBHOTO Tras3a co
CpEeIHEM  KMHETHUYECKOM  DHEPrUed  TEIUIOBOTO  JBWKEHHUS U
KOHIECHTpPAMEN €ro MOJIEKYJ, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpeHeW KMHETHYECKOW SHEpPrueu TEIUIOBOTO JABMXKEHHUS €ro YacTHII,
CBSI3b JIABJIEHMS WJICAJBHOTO Ta3a C KOHLEHTPALMEW MOJIEKYJ U €ro
TeMIIepaTypou, ypaBHeHue MenneneeBa—Kianelpona, nepBblii 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI DHEPTUH B TEIIOBBIX MPOIECcax),
IIpU  3TOM HCIOJB30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh YCIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
KnanenpoHna;

aHAIM3UPOBATh W OOBSICHATH DIEKTPUUYECKUE SIBIICHUS, HCIOIb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXpPaHEHUS
JJIEKTPUYECKOro  3apsana, 3akoH  KyloHa,  NOTEHUMAIBbHOCTH
3JIEKTPOCTATUYECKOTO TOJISI, MPUHLHUI CYIEPIIO3ULUMN DJIEKTPUUECKUX
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 @apazaes A dIEKTPOIN3a);

ONMHCHIBaTh (DU3UUECKUE MPOIECCHI W SBJICHUS, MCIOIb3Ysl BEIUYUHBI:
IIEPEMELIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEI,
CUJIa, MOMEHT CWJIbI, IABJICHHE, IOTCHIMAJIbHAS SHEPTUsl, KHHETHYECKAs
SHEPTHUs, MEXaHWYECKast YHEPTusi, padoTa CHIIbI, IIEHTPOCTPEMHUTEIIHBHOES
YCKOpPEHME, CHIIA TSKECTH, CHJIa YIPYTOCTH, CUJIAa TPEHHS, MOIIHOCTD,
SHEPTUs B3aUMOJICUCTBHUS Tena ¢ 3emiéd BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroi negopMmainuu MOPYKUHBI, KOJIUYECTBO TEIUIOTHI,
a0CoJII0THAsl TeMIIepaTypa Tena, paboTa B TEPMOIMHAMUKE, BHYTPEHHSIS
SHEPrusl UJICAIbHOTO OJIHOATOMHOIO rasza, paboTa HAealbHOro rasa,
OTHOCUTEJIbHAs BIAXHOCTh Bo3ayxa, KIIJ wupeanbHOro TemmoBoro
JNBUTATENS; JJIEKTPUYECKOE II0JIE, HAMPSIKEHHOCTh SJIEKTPUUYECKOTO



OJIs, HAMIPSHKEHHOCTD MOJISI TOYEYHOTO 3apsiaa WK 3apsHKEHHOTO Mapa
B BAKYyM€ U B JIMAJIEKTPUKE, MOTEHIMAN JIEKTPOCTATHYECKOrO OIS,
pPa3HOCTh MOTEHUMAJIOB, AJEKTPOJIBUXKYyIIas Cujila, CHJIA TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKA, JJEKTpUYECcKas €EMKOCTh IUIOCKOIO
KOHJICHCATOpa, COMPOTUBIIEHUE y4acTKa LIEMHU C MOCIEI0BATEIbHBIM U
napajieabHbIM COCIMHEHUEM PE3UCTOPOB, DHEPTUS AJIEKTPUUECKOIrO
MOJIsl KOHJAEHCATOPa;

OOBSICHSTH ~ OCOOCHHOCTHM  TPOTEKaHWs  (DU3WYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBU)KCHHE, TEIUIOBOE JBH)KCHHUE 4YAaCTHUIl BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBIKECHUE, MU Dy3Usl, UCTTapEHHE,
KUIIEHWE W  KOHJEHCalMs, IUIABJIEHUE U KPUCTAIUIM3ALHUS,
HaIpaBJIC€HHOCTh TeIionepeaayu, ANEKTpU3ALIUS Teq,
AKBUIMOTCHIUAIIBHOCTbH MOBEPXHOCTH 3aPS’>KEHHOTO MPOBOIHUKA;
IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHON (PM3UYECKON BEITUUMHBI
OT JApPYrol ¢ HCHOJIL30BAHUEM TIPSMBIX H3MEPEHUN, MPU ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUPOBATh PE3YJIbTAThl IMOTYyYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYHUH B BHUAE TpadUKOB C Yy4ETOM
aOCOJIFOTHBIX ~ TOTPEITHOCTe W3MEPEeHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM UCCIIeI0BaHuUS;

MPOBOJIUTh KOCBEHHBIC HM3MEPCHHS (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OIICHUBATh A0COJIFOTHBIC U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOAUTH  OMNBITHI IO MPOBEPKE MNPEATOKEHHONW  TMIIOTE3BI:
IJIAHUPOBATH IKCIIEPUMEHT, COOUPATh AKCIICPUMEHTAIBHYIO YCTAaHOBKY,
aQHAJIM3UPOBATH TMOJYYEHHBIC PE3YJbTaThl U JI€JIaTh BBIBOJ O CTaTyCE
MPEIOKEHHOW TUIIOTE3bI;

coOmomaTh MmpaBwia  0€30MacHOro  Tpyda MpH  IPOBEIACHUHU
UCCICOBAaHNNM B paMKaxX y4eOHOro SKCIIEpUMEHTa, IMpPaKTUKyMa H
yu4eOHO-UCCIEIOBATEIbCKO M TPOEKTHOW  JEATEIBHOCTH  C
UCITOJIb30BAaHUEM  HM3MEPHUTEIIBHBIX YCTPOHCTB U  JIaOOpaTOPHOTO
000pyT0BaHMS;

peuiaTe pacy€THhIE 3aJla4d C SIBHO 3aJlaHHOW W HEABHO 3aJaHHOM
(bH3UIECKON MOJICITbIO: Ha OCHOBAaHUH aHAIN3a YCIOBHUS 00OCHOBHIBATH
BBIOOp (PU3HUECKOH MOJeau, OTBEUArIIeH TpeOOBaHUAM 3aJadH,
MPUMEHATh (OPMYJNBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThI
bU3NUECKUX TEOPHUH MPH HCIOJb30BAaHMHM MATEMaTHYECKHX METOJIOB
pelieHus 3ajaad, MPOBOJAUTH PAcU€Thl HAa OCHOBAHWUU HWMEIOIIUXCS



JTAHHBIX, AaHAJU3UPOBATH PE3YJAbTATHl U KOPPEKTUPOBATH METOBI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pelaTh KauyeCTBEHHBIE 3aJaud, TpeOyrollne NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3leioB Kypca (PU3MKH, a TakkKe HWHTErpald 3HAHUNA U3
JIPYTUX TMPEIMETOB €CTeCTBEHHO-HAYyYHOTO IMKJA: BBICTpauWBaTh
JIOTUYECKYIO LETIOYKY PacCykJACHUN C OMOpOoN Ha W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh TEOPETUUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  U3MEPUTENIBHBIX MNPUOOPOB, TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUYECKUX MTPOIIECCOB;

IPUBOAUTL TPUMEPHl BKJIaJla POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHCHHE IMPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHH;

aHaJTM3MpPOBaTh W OLIGHMBAaTh  TOCJIEJACTBUS ~ OBITOBOM U
POU3BOJCTBECHHON  JICATEIBHOCTH  YEJIOBEKA,  CBSI3aHHOM ¢
(Gu3MYECKUMH MPOIECCaMU, C TO3UIUN IKOJIOrMYecKoi 0e30MacHOCTH,
NpPECTaBIEHUH O palMOHAIBLHOM MPUPOJIONOJIB30BAaHIM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUM HAyKH W TEXHOJIOTWH s
JaNbHEUIIIEero pa3BUTHUS YEJIOBEYECKOT0 00IECTBA;

NPUMEHSTH Pa3IMUHbIe CIOCOOBI pabOThI ¢ HHpOpMaLuel PU3nIecKoro
COJIepKaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, MIPU ITOM HMCTIOJIH30BaTh COBPEMEHHbBIE HH(DOPMAITMOHHBIC
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU M TMPEabsIBICHUS Y4EOHOU U
HAYYHO-TIOMYJISIPHON uH(pOpMaIIH, CTPYKTYpHUpPOBAHUS u
UHTEpIpEeTauy HHPOPMAILIUH, TTOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB,
KPUTHUYECKH aHATTM3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO U OTICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAIIUU;

OPOSIBJISATh  OpPraHU3allMOHHBIE W IO3HABATEJIbHBIE  yYMEHUS
CaMOCTOSITEJILHOTO  NPUOOpPETEHUs] HOBBIX 3HAHUW B  Mpolecce
BBINIOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIE0BATENbCKUX paldoT;
paboTaTh B TPyNIEe C WCIOJHEHHWEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IIaHUpoBaTh  pabOTy  TIpynmbl,  palUMOHAIBHO  paclpeneisiTh
NEATeNIbHOCTh B HECTAHJAPTHBIX CUTyallUsX, aJICKBAaTHO OlLICHUBATh
BKJIaJl KaXJOT0 W3 YYaCTHUKOB T'PYNIbI B PELICHUE paccMaTpUBaeMOM
poOJIeMbl;

MPOSIBISATh MOTHBALIUIO K OyaylIel mpodecCuOHaNbHON JIESITEIbHOCTH
[0 CHEUUAIBHOCTAM (PU3UKO-TEXHUUYECKOTO PO UIIS.



K xonmy oOyuenust B 11 knacce npeIMeTHbIC pe3yJabTaThbl Ha YrIyOJIEHHOM
YPOBHE JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y OOYYAIONTUXCS YMEHUM:

NOHUMATh POJb (PU3MKK B DSKOHOMUYECKOM, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax NeATeIbHOCTH YeJOBEKa, pojib U
MECTO (U3MKM B COBPEMEHHOM HAy4yHOM KapTUHE MHpa, pPOJb
aCTPOHOMHH B MPAKTUYECKOUN AESATEIBHOCTU YEJIOBEKa U JaJIbHEHIIEeM
HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HaYEHUE OMKCATENbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTENBHOW U MPOTHOCTUYECKON PYHKIUN
¢uznuecko TeopurM — JIEKTPOJMHAMUKH, CIEHHATIBHON TEOpUU
OTHOCUTEIBHOCTH, KBAHTOBON (U3MKU, pOJIb (PU3NYECKOW TEOpUH B
(GbopMHUpOBaHUHU TPENICTABICHUN O (PU3NYECKON KapTUHE MHUpPA, MECTO
(du3nuecKoi KapTUHBI MUPa B 00IIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJACTABICHUIN O IPUPOJIE;

pasznuyaTth YCIOBHUS TMPUMEHUMOCTH MoJenel (U3MYecKkux Ten u
IPOLIECCOB (SIBICHUI): OJHOPOJHOE DJIEKTPUUYECKOE M OIHOPOJHOE
MarHUTHOE TIOJiA, TapMOHUYECKHE KoJieOaHUsl, MaTeMaTUYECKUI
MasATHUK, UACANbHBIM MPYKUHHBII MAasTHUK, TAPMOHUYECKHUE BOJIHBI,
UJCAIbHBIN KoJieOaTeNbHbI KOHTYpP, TOHKas JIMH3a, MOJENEeH aToMa,
aTOMHOTO $1/Ipa U KBAHTOBOM MOJIEJIH CBETA;

pas3nuyarh yCJIOBHs (TPaHHIIBI, 00JIACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, IOHUMATh BCEOOTUI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHITH JIEKTPOMArHUTHBIE MPOIIECCHI U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIEC IIOJOKEHUS W 3aKOHBl 3JIEKTPOAUHAMUKU U
CHEUUAIbHOW  TEOPHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHs
ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cuina JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAyKuMH, mnpaBwio Jlenna, cBsa3p JJIC
CAMOMHAYKIIMM B 3JEMEHTE JJIEKTPUYECKOH LEMU CO CKOPOCTBIO
U3MEHEHMsSI  CWJIbl  TOKAa, IOCTYyJaThl  CHEUUAIbHOW  TEOpPUU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJU3UPOBATh M OOBACHATH KBAHTOBBIE TMIPOLIECCHI W  SIBJICHUA,
UCIIOJIb3Y$ TIOJIOKEHUSI KBAHTOBOW (DU3UKH (ypaBHEHHUE DWHIITEIHA 1Jis
dotorddexra, mepBeIi W BTOpoW moctymartel bopa, mpuHIUI
COOTHOUIEHHUS HeomnpeneacHHoctel ['eiizenOepra, 3aKOHbI COXPAHEH Ust
3apsI0BOr0 ¥ MacCOBOT'O YKCEJl U SHEPTHH B SAEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOTO pacnaja);



OMHKCHIBATh (DU3UYECKUE TPOIECCHI U SBJICHUS, WCIOIL3YS BEIMYUHEI:
HaIMPsHKEHHOCTH AIEKTPUIECKOTO TIOJIA, TIOTCHITHAT
AIEKTPOCTATUICCKOTO TIOJIA, pPa3HOCTh MOTCHITHAJIOB,
ANEKTPOABIKYINAS CHJIA, WHIAYKIUS MArHUTHOTO TIIOJIsl, MarHUTHBIN
NOTOK, cwia Awmrmepa, HHIYKTUBHOCTB, SJEKTPOJBIDKYIAsS CHja
CAaMOWHIYKIIMHM, JHEPTUs MAarHUTHOTO TIOJII TPOBOJAHUKA C TOKOM,
PEISITHBUCTCKAN UMITYJTbC, TIOJTHAS DHEPTHUS, YHEPTHUS MTOKOS CBOOOTHOM
YaCTHIIBI, DHEPTUSA U UMITYJILC (DOTOHA, MACCOBOE YHCIIO M 3apsij sJipa,
DHEPTHUS CBSI3U SAIPa;

OOBSCHATH  OCOOCHHOCTHM  TPOTCKAaHHWsSI  (PU3MYECKHX  SBJICHUI:
AIIEKTPOMAarHUTHas WHIYKITUS, CaMOWH Ty KIIHS, pEe30HaHC,
uHTepPepeHIusS BOJIH, IU(paKIusa, AUCIEPCHUS, TMOJHOEC BHYTpPECHHEE
otpaxxenue, Goroanexkrpuueckuii ddpdext (pororddekr), anpda- u
OcTa-pacnajpl sjIep, raMMa-u3aydeHue sjep, GU3UYeCKUe MPUHITUIIBI
CIIEKTPaAJIbHOT'O aHAJIM3a U PabOThI Jla3epa;

ONpeeNsITh HAIIPABJICHUE WHAYKIIMH MAarHUTHOTO TIOJIS IMPOBOJHUKA C
TOKOM, CUJIbI AMIiepa U cujibl JIopeHIa;

CTPOUTHh H300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOM
JIMH30MU, U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIOIINE AaCTPOHOMHYECKNE TTOHATHS, TEOPUH U
3aKOHBI JIJI1 aHajdu3a W OOBACHEHUS (PU3MYECKHUX IPOIIECCOB,
IPOUCXOAIINX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTHICCKON
cpene; ABMKEHUsI HEOSCHBIX TeJl, DBOIFOIINY 3BE3/] U BeeneHHoi;
IPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHUH C
UCITOJIb30BAHUEM TMPSAMBIX HM3MEPEHHUM, TpPH ITOM KOHCTPYHPOBATh
YCTAaHOBKY, (DMKCHPOBATh PE3yIbTaThl IMOJYYEHHOW 3aBUCHMOCTH
¢u3nuecknX BENMYUH B BHUAEC TPaPUKOB C y4€TOM aOCONIOTHBIX
MOTPENTHOCTEH  HM3MEpPEHMH, JeiaTh BBIBOABI 110  pe3yibTaTaM
WCCJICIOBAHNS,

IIPOBOJINTh KOCBEHHBIC M3MEPCHHS (DH3WYSCKUX BEIMYHMH, MPH 3TOM
BBIOMPATh ONTHMAJIBHBIA METOJ U3MEPEHUS, OIICHUBATh A0COJIFOTHBIC U
OTHOCHTEIIbHBIC TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPCHHM;
IPOBOJIUTh  ONBITBI IO  IMPOBEPKE  MPEIJIOKCHHON  THITOTE3bI:
IJIAHUPOBATH IKCIIEPUMEHT, COOMPATh AKCIICPHUMEHTAIBLHYIO YCTaHOBKY,
aHAJU3MPOBATh IOJYUYCHHBIC PE3yJbTaThl M JeiaTh BBIBOJ O CTaTycCe
NPEIIOKEHHOW TUITOTE3bI;

OTHMCBHIBATh METOIbI TIOJYUCHUS HAYYHBIX aCTPOHOMUYSCKUX 3HAHHH;,



coOmogaTe  mpaBuja  0Oe30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEIOBAHUM B paMKax y4eOHOIro S3KCIEpUMEHTa, MPaKTUKyMa |
y4eOHO-UCCIEOBATENbCKOM M TPOEKTHOM  AESATENBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTEIBHBIX YCTPOMCTB W  J1TAOOPAaTOPHOTO
000py10BaHMUS;

pelarb pacy€THbIC 3aJauyd C sSBHO 3aJaHHOM M HESABHO 3aJaHHOU
(¢u3nueckoll MOJENbI0: Ha OCHOBAaHWM aHAlM3a YCJIOBHS BbIOMpaATh
¢u3znueckre MoJea, OTBEYalollue TPeOOBAHUAM 3aJlay, MPUMEHSTh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJATHI (PU3UUECKUX TEOPUI
OpU UCIIOJIB30BAHUM MATEMATHYECKUX METOJOB pELICHUs 3ajad,
OPOBOJUTH  Pacy€Tbl HAa  OCHOBAaHMM  WMEIOIIMXCS  JAHHBIX,
aHAJM3UPOBATH PE3YJbTAThl U KOPPEKTHUPOBATH METOJbI PELICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIBTATOB;

pemiath KauecTBEHHbIEC 3aJadyM, TpeOyrolue NpUMEHEHHUs 3HAaHUU M3
pa3HbIX pa3feoB Kypca (pU3MKHM, a TakKe WHTErpalu 3HAHUN U3
OPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LENOYKY PacCy>KICHHUH C ONOPON Ha M3Y4YECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

UCNOJIb30BaTh TEOPETUUECKUE 3HAHUA 11 OOBSCHEHUS OCHOBHBIX
OPUHLIUIOB  pabOThl  M3MEPUTENbHBIX MPUOOPOB, TEXHUYECKHX
YCTPOMCTB ¥ TEXHOJIOTUYECKUX MPOLECCOB;

IOPUBOAMUTH MPHUMEPHl BKIaJa POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UpPOBaThb W OLIEHUBAaTh  TOCIEACTBUS  OBITOBOM U
IIPOU3BOJACTBEHHOM  NEATEIBHOCTH  4YEJIOBEKA,  CBSI3aHHOW €
(U3NYECKUMH MPOIIECCaMU, C MO3ULUN 3KOJIOTUYECKONH OE30MacHOCTH,
IPEACTABICHUNA O PAalMOHAIBHOM IPUPOAOIOIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUM JOCTHKEHHM HAYKM WU TEXHOJIOTMM IS
JaNbHEUILIEro pa3BUTHUS YEJIOBEYECKOTO OOIIECTBA;

OPUMEHSATH Pa3InYHbIE CIOCOOBI paboThl ¢ nH(pOpManuel GU3NIECKOro
COJEpKaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJOTUHU IS TOUCKA, NMEepPepadOTKU M MPEAbSIBICHUS y4eOHOU U
Hay4YHO-TIOITYJISIPHOMN uH(popmaruu, CTPYKTYpHpPOBaHUS U
MHTEpHIpeTauny NHPOPMALIMH, TOJTYYEHHOU U3 PA3IMYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJTM3UPOBATH I1OIYyYaeMYyI0 HHPOPMALIHIO U OLICHUBATH €€



JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCA 3HAHUW, TaK U HA OCHOBE
aHaiIM3a UCTOYHUKA HHPOpMaALIUU;

OpOSIBIIATH ~ OPraHU3allMOHHBIE M TO3HABaTENlbHbIE  YMEHUS
CaMOCTOATEILHOTO MPUOOPETEeHUs HOBBIX 3HAaHUW B  Mpolecce
BBIMIOJTHEHUS IPOECKTHBIX U y4€OHO-UCCIEA0BATENIbCKUX padoT;
paboTaTh B IpylNIe C UCHOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh  paboTy  TPYIIbI,  PalMOHAIBHO  pacHpelnemsiTh
JEeSTENbHOCTh B HECTaHAAPTHBIX CHUTyalUsX, aJEKBATHO OLICHUBATh
BKJIAJ] K&KJOTO U3 YYAaCTHUKOB IPYIIbI B PEIICHHE pacCMaTpUBAEMOM
npo0JIeMBbl;

NPOSBIIATh MOTUBALMIO K Oyayuiell mpodeccuoHanbHOM AesITeIbHOCTH
0 CTIEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOuUIIs.
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4.3 Toku B pa3nu4HBIX cpenax 6 https://m.edsoo.ru/C8E3USNON
Hroro no pazgeny 54
Paznen 5. ®DUSHUECKHWI MPAKTUKYM
5.1 Ou3NUeCKuil MPaKTHKYM 16 16 https://m.edso0.ru/COT5G3P6X
Wroro mo pazmeny 16
PesepBHOE BpeMs 10 https://m.edsoo.ru/U9A7GON8D
OBLIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/S6C0Y3C3D
https://m.edsoo.ru/F9D7M7W3L
https://m.edsoo.ru/C8E3U5N0N
https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

11 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (PPOBbBIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Paznea 1. QJIEKTPOJANHAMUKA
11 MarnuTHO€ noJe 14 https://m.edso0.ru/A900X4T2V
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1 https://m.edsoo.ru/UON2POT6H
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnuecKkre KoJaeOaHus 10 https://m.edso0.ru/K1L1D0L8J
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 https://m.edsoo.ru/H6D3K8D8E
M
2.3 CHAMHHBCKIE H JCKIPOMATHHITHRI 10 1 https://m.edsoo.ru/N209RIH7X
BOJIHBI
24 Onruka 25 1 https://m.edsoo.ru/DOC7Q9W3B
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1 https://m.edso0.ru/F127S2G2K
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15 https://m.edso0.ru/X1M5H5Z4T
4.2 ®uznka aToma 5 https://m.edsoo.ru/F4K2T423Z



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z

)
43 VISHIEA GTONHOTO A1pa 1 5 https://m.eds00.ru/C2GEWEKAA
AJIEMEHTAPHBIX YaCTHII
Wroro mo pazueny 25
Paznea 5. 9JIEMEHTbI ACTPOHOMHUU U ACTPO®U3UKHN
3
5.1 FICMCHTTBT ACTPOHOMUI 1 12 https://m.edsoo.ru/B3T9D4TIN
acTpo(u3UKI
Hroro no pazgeny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 Ou3nUecKuil MPaKTHKYM 16 16 https://m.edsoo.ru/E9X2G8K5N
Hroro mo pazueny 16
Paznen 7. OBOBIAIOUIEE IOBTOPEHUE
CucreMmaruzanys 1 00o01eHne
MPEIMETHOTO COJICP)KAHUS U OITBITa
7.1 NEeSATEBHOCTH, MPUOOPETEHHOTO TIPU 15 https://m.edsoo.ru/B4AEOGIF8D
n3ydeHuu kypca ¢uszuku 10 — 11
KJIacCOB
Hroro mo pazgeny 15
PesepBHOE Bpems 10 https://m.edsoo.ru/U9B9H4J1E
OBIIEE KOJIMYECTBO YACOB I1O0 170 16
[MPOI'PAMME



https://m.edsoo.ru/C2G6W6K4A
https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®uznka — pyHaaMeHTaIbHas
HayKa O IPHpoJIe

https://m.edsoo.ru/I0S1E3Q7I

Hayunsbrit MeTo1 mO3HAHUS U
METO/Ibl UCCIIEIOBAHUS
(bMBUYECKUX SIBJICHUHN

https://m.edsoo.ru/Y7B1P2J7J

OKCIEPUMEHT U TEOPHS B
rpolLecce MO3HaHUSI TPUPOIBIL.
Ha6nronenune n sKcriepuMeHT B
¢busuke

https://m.edsoo.ru/X1B7G702U

CriocoOb1 U3MepeHust
(bu3MYECKUX BETMYHH

https://m.edsoo0.ru/P7V3L7TOY

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUI
(bu3MYECKUX BETUYHH

https://m.edsoo.ru/N2N7U7W7K

MopenupoBanue B (pu3uKe.
Ponb u mecTo ¢usuku B
(hopMUPOBaHUHU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpPa, B
MPAKTUYECKOU JIeATETbHOCTH
moaei

https://m.edsoo.ru/D8F5NOUOL



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L

Mexanndueckoe JBIKCHHE.
Cucrema orcuerTa.
OTHOCHUTENHLHOCTD
MEXaHHYECKOIO JABYIKECHMSI.
[Ipsimast u oOpaTHast 3a1a9n
MEXaHUKA

https://m.edso0.ru/G4T8G0V6M

Pannyc-Bexkrop marepuanbHOU
TOYKH, €ro MPOEKIUHA HA OCU
KoopauHat. TpaekTopusi.
[Tepememienue. Cxkopocts. Mx
MIPOEKIIUY HA OCH KOOPJAUHAT

https://m.edsoo.ru/P2N80O8G3F

PaBHOMEpHOE ITpsIMONIMHEHOE
newkenue. ['paduueckoe
ONKCaHHE PABHOMEPHOTO
MPSIMOJIMHENHOTO IBUKEHUS

https://m.edsoo.ru/Q1P5M4L7E

10

CroxxeHue nepeMereHnii u
ckopocrteid. Pemenue 3agau

https://m.edsoo.ru/D2V5X0UOW

11

HepaBHoMepHOE nBUKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

https://m.edsoo.ru/C213U10O0N

12

I'padmyeckoe onucanue
MPSMOJIMHENHOTO ABUKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/W708J0F8U

13

CBo0OoHOE MaIeHHE.
Yckopenue cBOOOIHOTO

https://m.edsoo.ru/K5H8X3Z8N



https://m.edsoo.ru/G4T8G0V6M
https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N

nmagcHus. 3aBUCHMOCTD
KOOPAMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHH M HX
rpaduKu

14

JIBuKeHHE Tena, OpOIIEHHOTO
IOJT YIJIOM K TOPH30HTY

https://m.edsoo0.ru/P6B6V2M6S

15

KpuBonuHeiitHOE IBUKEHHE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas v IMHEWHAs! CKOPOCTb.
[Iepnon n wacrora.
[leHTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHUE

https://m.edso0.ru/O7B9G5C5V

16

KonTtponsHas padoTa o Teme
"Kunemaruka"

https://m.edsoo.ru/P9D8U7B5H

17

[TepBriif 3akoH HproTOHA.
HNueprmanbHble CUCTEMBI
otcuéta. [Ipunuun
OTHOCHTEIbHOCTH I ammiies.
HeunepuuanbHubie cUCTEMBI
oTcuéra

https://m.edsoo.ru/R7TH8K7K9T

18

Cuna. PaBHOzelcTBYIOIIAS
cuna. Bropoii 3akon HprotoHa.
Macca

https://m.edsoo.ru/W9H405J1M

19

Bszanmopeiicteue ten. Tperuit
3aKkoH HproTOHa

https://m.edsoo.ru/Y9A4K9I2V



https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V
https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V

20

[IpuHIHMI cynepno3unuu CUl.
Pemenue 3anay Ha
IIpUMEHEHHE 3aKOHOB HproTOHA

https://m.edsoo0.ru/B2A9S1G2Y

21

3aKOH BCEMHPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTh
IPaBUTALlMOHHOW U HHEPTHOMN
Macchl

https://m.edsoo.ru/K1Z1L0Z1R

22

Cuna TsKEeCTH M YCKOpEeHHe
cBOOOIHOTO MaeHUs

https://m.edsoo.ru/G4U505J5N

23

JIBukeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB.
[IepBas kocmuueckas
cKkopocTh. 3akoHbl Kertepa

https://m.edsoo.ru/B908S2X5U

24

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/W4M4L0E2U

25

Cuna tpenus. [Ipupoaa u BUbI
cu1 TpeHusl. [IBikenue B
KUJKOCTHU U Taze ¢ y4eToM
CHJIBI CONTPOTUBIICHUS CPEIbl

https://m.edsoo.ru/DOWOM4NOP

26

Hasnenne. ['mapocraruyeckoe
nasienue. Cuia Apxumena

https://m.edsoo.ru/O9TOE7L7P

27

AOGCOJIFOTHO TBEPJIOE TEIIO.
[ToctynarensHoe u
BpallaTeIbHOE IBHKEHHUE
TBEPJOTO Tena

https://m.edsoo.ru/L2Y2V6M9IN

28

MOMEHT CHJIBI OTHOCHUTEIIFHO
OCH BpallCHUA. IIneyo cuibl

https://m.edsoo.ru/M702D3B4Q



https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q

29

CrnosxeHune cuil, IPUI0KEHHBIX
K TBepaomy teiy. Llentp
TSHKECTH TeJa. Y CJI0BUS
paBHOBECHS TBEPJIOTO TeJa.
Bunel paBHOBECHS

https://m.edso0.ru/B4N7S6Q8V

30

Pemenne 3amau

https://m.eds00.ru/G1W9X9R5K

31

KonTponsnas pabora no teme
"NMunamuka. CTaTuka TBEPIOTO
Tena"

https://m.edsoo0.ru/K7X4D2Z9A

32

NMnynsc maTeprabHOM
TOYKHU, CHCTEMBI
MaTepuagbHbIX Touek. [leHTp
MAacc CUCTEMbI MaTE€PUATbHBIX
Touek. Teopema 0 IBH>KEHUU
LIEHTpa Macc

https://m.edsoo.ru/X2M8A4D1V

33

I/IMHy.]'IBC CHUJIbI 1 UBMCHCHHC
HUMITyJbCa TCJIa. 3aKoH
COXpaHCHUA UMITYJIbCA.
PeaxtuBHOEC JABHXCHHC

https://m.edsoo.ru/H4V2Y1S1IN

34

MoMeHT uMIyibca
MaTepHUaTbHOU TOUKH.
[IpencraBieHue o COXpaHEHUU
MOMEHTA UMITYJIbCa B
LEHTPaIbHBIX MOJISIX

https://m.edsoo.ru/NOYOC5X8F

35

Pemenue 3amau

https://m.edsoo.ru/K8E4E7T8C

36

PaGora cunbl Ha MaJoM M Ha
KOHCYHOM IICPCMCUICHUU.

https://m.edso0.ru/J6Y7G1P6U



https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F
https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U

I'paduueckoe npeacraBieHue
paboThl criTbl. MOIITHOCTH
CHIJIBI

37

Kunernueckas sneprus.
Teopema 00 u3MeHEHUH
KMHETUYECKON YHEPTUHU
MaTepUaIbHON TOUKH

https://m.edso0.ru/S4J0G3F7F

38

[TorenumanbHbIe U
HEIMOTEHIINAJIbHBIE CHUIIBI.
[TorenumansHas 3HEPTHUSL.
Bropas kocMuueckas CKOpoCTb

https://m.edsoo.ru/V6DOK4X1K

39

Tperbst KoCMHUYECKAs] CKOPOCTb.
CBs13b pabOTHI
HEMOTEHINAJIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI T€J. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIruu

https://m.edsoo.ru/0O4W7V2Q7F

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. YpaBHEHUE

bepuynnu st uneansHon
JKUJIKOCTH

https://m.edso0.ru/Q7M5M104X

41

KonTposnpHas paboTa 1o teme
"3aKOHBI COXPAHEHHUS B
MeXaHuke"

https://m.edsoo.ru/V5A0M7VOM

42

Pa3Butue npenacraBieHui o
npupojie TermioTel. OCHOBHBIE

https://m.edsoo.ru/Z2Z1K6Q9l



https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I

nonoxenust MKT. JTuddysus.

bpoyHOBCKOE ABUXKEHUE

43

Crpoenue ra3o00pa3HbIX,
KUJKUX U TBEPJBIX TEJl.
Xapakrep JBUKEHHUS U
B3aUMOJECHCTBHS YaCTHI]
BEIECTBA

https://m.edso0.ru/B9B2G7L9X

44

Macca u pazmepbl MOJIEKYJT
(atomoB). KonmnuecTBo
BemiectBa. [locrosHHas
ABoraapo

https://m.edsoo.ru/E5SO5UIW7T

45

Temmnepatypa. Tennosoe
paBHoBecue. [kana [{enbcust

https://m.edsoo.ru/A4X5T6H2F

46

Pemenue 3agau

https://m.edsoo.ru/C4K6R9L3P

47

Wneansupiii ras. 'a3oBbie
3aKOHBI

https://m.edsoo.ru/B507R9S5X

48

YpaBHenue Menpeneena-
Knaneiipona. Pemienue 3amau

https://m.edsoo.ru/KOB8I1O7F

49

AOcoroTHas TeMIiepaTypa.
3akoH JlanbTOHA

https://m.edso0.ru/J8U0O3U0Q

50

I/Isonpoueccm B HCAJIbHOM
ra3c ¢ IOCTOAHHBIM
KOJIMYCCTBOM BCIIICCTBA

https://m.edsoo.ru/U2Z5G1F6C

51

I'paduueckoe npeacrapieHue
U30IIPOLIECCOB: U30TEPMA,
nu3oxopa, u3obapa

https://m.edsoo.ru/U6J2Y4N1Z



https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z

52

OcHoBHoe ypaBHenne MKT

https://m.edso0.ru/T4X8T217K

53

Pemenue 3amau

https://m.edsoo.ru/U4E8L2Z7L

54

CBs13b a0COJIIOTHOM
TeMIEepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI
CO CpeaHEN KUHETUYECKOMN
SHEpPruen MoCcTynaTeaIbHOro
TEIIJIOBOT'O ABMKCHUS €€
JaCTHI]

https://m.edsoo.ru/Y2D7V8V5G

55

O00011IeHNEe U CUCTEMATU3 AL
3HaHui 1Mo teme "OCHOBBI
MKT"

https://m.edsoo.ru/D8P4F8V2U

56

KonTtponpHas padoTa o Teme
"OcHoBbl MKT"

https://m.edsoo.ru/AGRSM1N4A

57

TepMoauHaMuyeckasi cuctema.
3ajaHre BHEIIHUX YCIOBUM
nis Tl cuctemel. Buemnue u
BHYTPCHHHUE TTapaMETPHI.
[Tapametpsl T/l cuctemsbl Kak
CpeHHE 3HAYCHUS BEJIUYMH,
OIMCBLIBAIOIIMX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE

https://m.edsoo.ru/YOC1H8J7N

58

Hynesoe nauano
TEPMOIMHAMUKH.
Camonpou3BojbHas
penakcanusa T/l cucrteMsl k
TEILUIOBOMY PaBHOBECHIO

https://m.edso0.ru/J219X6K4F



https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G
https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F

59

Mogeins ueanpHOTO ra3a B
TEPMOJAVHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH ITOU MOJIENH

https://m.edsoo.ru/J2W1R8U2X

60

YpaBHenue Menpaeneena-
KnaneiipoHa u BelpakeHHe I
BHYTPEHHEHN SHEPrun

https://m.edsoo.ru/Y9K7T909E

61

Bripaskenue 11 BHyTpeHHEH
SHEPrUU OJJHOATOMHOTO
WJICATTbHOTO Ta3a.
KBazucrarnueckue u
HECTAaTUYECKHE MTPOIECCHI

https://m.edsoo.ru/Z5E1E3H6Q

62

DOnemeHTapHas paboTa B
TepMOAMHAMHUKe. Berauciienue
paboTsl o rpaduKy mporecca
Ha pV-auarpamme

https://m.edsoo.ru/L8B7V8S9F

63

Tennonepenaya kak croco6
W3MEHEHUs BHYTPEHHEH
sneprum TJ] cucremsr 6e3
COBEPIICHHS pabOTHI

https://m.edsoo.ru/P4V7B5Z7C

64

Konsexkius,
TEIUIONPOBOAHOCTD, U3TyUYEHUE

https://m.edso0.ru/L4G9S4Y3Q

65

KonmuecTBO TEIUIOTHI.
TenmoéMKkocTh TeIa. Y aenbHas
Y MOJISIpHAs TEIJIOEMKOCTH
BeIeCTBA. Y IenbHas TEIIoTa
CrOpaHus TOIUIMBA

https://m.edso0.ru/O5L706K8X



https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F
https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X

66

PacuéT xommuecTBa TEIIOTHI
MIpH TeIUIonepeaaye

https://m.edsoo.ru/KOW3S4V8H

67

IMousarue 06 aguadbaTtHOM
npouecce. [lepBblit 3akoH
TepMOl[I/IHaMI/IKI/I

https://m.edsoo.ru/K313S5V5I

68

KonuuecTBo TemoTe! u pabota
KaK Mepbl H3MEHEHHUSI
BHYyTpeHHeM sHeprumn T/]
CUCTEMBI

https://m.edsoo.ru/T8W2L9F8W

69

BTopoii 3ak0H TepMOAMHAMUKN
IUTs PAaBHOBECHBIX U
HEPaBHOBECHBIX ITPOIIECCOB.
Heo6parumocTh mpupoaHBIX
MPOLIECCOB

https://m.edsoo.ru/SOU9K1D3R

70

[TpunHIUIIBI NEHCTBUSA
TermioBbIX MarmuH. KIT/]

https://m.edsoo.ru/C2N3T4D6W

71

MakcumanbHOE 3HAYCHHE
KIIA. Huxn Kapuo

https://m.edsoo.ru/F6VV1L5M3S

72

Pemrenue 3agau

https://m.edsoo.ru/X315X3I5P

73

DKOJIOTHYECKHE aCIIEKThI
HCII0JIb30BaHUS TEIIOBBIX
nsurareineit. TemioBoe
3arpsi3HEHUE OKpY Karolei
cpenbl

https://m.edsoo.ru/U2W6I0Y7Z

74

Pemenue 3amau

https://m.edsoo.ru/Z8HOD1U1I



https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P
https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I

75

O000111IeHNE U CHCTEMATH3aIHS
3HAHHH 10 TEME
"TepmoauHamuka. TernaoBbie
MaIIHHbB"

https://m.edsoo.ru/W3N1Z4060

76

KonTtposneHas paboTa o teme
"TepmoauHamuka. TernaoBbie
MaluHb!"

https://m.edsoo.ru/R3A4N3V9I

77

[TapooOpazoBanue u
KoHAeHcauus. Mcrapenne u
KHTIeHne. Y ienbHas TEIIoTa
nmapooOpa3oBaHUs

https://m.edsoo.ru/U8J6E6W6EN

78

Hacwimennsie n
HEHACBIIICHHBIE TIAPHI.
KadgecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH M JJaBJICHUS
HACBIIIEHHOTO T1apa OT
TeMIepaTyphbl, UX
HE3aBHCUMOCTE OT 00bEMa
HACBIILIEHHOTO Tapa.
3aBUCUMOCTb TeMIIEpaTyphl
KUIICHHUS OT JaBJICHHUS B
JKHJIKOCTH

https://m.edsoo.ru/C7E1VOP2V

79

Bnaxnocts BO3yXa.
AOCOIIOTHAS U OTHOCHUTEILHAS
BJIa’)XHOCTb

https://m.edsoo.ru/H2R4A4B0OR

80

Pemenue 3amau

https://m.edsoo.ru/R2A2TINSH



https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H

81

TBépnoe Teno.
Kpucranmuaeckue u amopHbIe
Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJIIOB

https://m.edsoo0.ru/T9T5B3X8V

82

[liaBnenue U KpUCTATUIU3 AU
VY enpHas TENI0TA MJIaBICHHUS.
Cyo6numariust

https://m.edsoo.ru/Z005N4E4N

83

Hedbopmaruu TBEpAOTO TENA.
Pacrsxenue u cxatue. CBur.
Monyns FOnra. Ilpenen

yrapyrux nedopmaruii

https://m.edso00.ru/K3E401P7T

84

TennoBoe pacmmpeHne
KUJKOCTEH U TBEPABIX TEJl.
AHTapMOHU3M TEIJIOBBIX
KOJIEOaHUIT YacTHI] BEIIECTBA

https://m.edsoo.ru/X5S8L0D9R

85

[IpeoOpazoBaHue >HEPTUU B
(ha30BBIX Mepexoax

https://m.edsoo.ru/D2C1W2TO0T

86

ypaBHeHI/Ie TEIJI0BOro OajgaHca

https://m.edsoo.ru/H3B3X1C3Z

87

Pemrenue 3agau

https://m.edsoo.ru/L5X2J4N7N

88

IloBepXHOCTHOE HATSKEHUE.
KanumnsipHele sBieHus.
JlaBjieHHE 1IOJ1 UCKPUBIICHHON
MIOBEPXHOCTBHIO JKUIKOCTH.
®opmyna Jlamnaca

https://m.edso0.ru/G3L1G1K7P

89

O06o00611eHNe U cUCcTeMaTH3aIUs
3HaHMMU 110 TeMe "ArperaTHble

https://m.edsoo.ru/E2S6F6H4M



https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M

cocTosIHUsA BelecTBa. Pa3oBble
nepexopl"

90

KonTtposnsHas paboTa o teme
"ArperaTHble COCTOSTHUS
BemecTa. das3oBble
nepexonr"

https://m.edsoo.ru/X2N4L7H40Q

91

DneKkTpu3aIus Ten u eé
MPOSIBJIEHUS. DIEKTPUUECKUI
3apsn. JBa Buma
AMEKTPUICCKUX 3aPS/IOB.
HpOBO)IHI/IKI/I, JUDJICKTPUKHU U
MOJIYIPOBOJHUKU

https://m.edso00.ru/G8K0OD9IK2K

92

DJIeMEeHTapHbIN
AJIEKTPUYECKUU 3apsil. 3aKOH
COXPAHEHHUS ANEKTPUYECKOTO
3apsaa

https://m.edsoo.ru/X5N5T8120Q

93

B3aumoperictBue 3apsiios.
Toueunsie 3apsiibl. 3aKOH
Kynona

https://m.edsoo.ru/A7C8A3B1A

94

Pemrenue 3agau

https://m.edsoo.ru/Z5N4C2D9W

95

Dnektpuueckoe nojue. Ero
JeCTBHE HA IEKTPUUECKUE
3apsibl

https://m.edso0.ru/G7S6V7S0T

96

HanpsxéHnocTts
JJIEKTPUYECKOTO ITOJIA.
[Ipo6uslit 3apsa. JIlunuu
HaIpsHKEHHOCTH

https://m.edsoo.ru/L3B8L4U7S



https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S

AIIEKTPUYECKOTO MOJISL.
OIHOPOIHOE AIEKTPUIECKOE
noJie

97

IToTeHnMaIbHOCTH
3IEKTPOCTATUYECKOTO TOJISL.
Pa3HoCTh TOTEHITHAIIOB B
HaIpsDKEHNE

https://m.edso00.ru/P2S97Z3R2X

98

[ToreHnmanpHas dHEpPIrUst
3aps/ia B 2JEKTPOCTAaTUYECKOM
noje. IloTernmman
ANEKTPOCTATHYECKOTO OIS

https://m.edsoo.ru/N2C1X5X8H

99

CBs13b HAaPSHKEHHOCTH TTOJISL U
Pa3HOCTH MMOTEHIUAIOB IS
JJIEKTPOCTATUYECKOTO OIS

https://m.edsoo.ru/VOA4F8L7L

100

[TpunIMIT Cynepno3uiuu
AIEKTPUUYECKUX TOJIEH

https://m.edso0.ru/Q900B0OA5SX

101

Pemrenue 3agau

https://m.edsoo.ru/14N4C3B3K

102

[Tosie Toueuynoro 3apsiga. [lone
PaBHOMEPHO 3apsiKEHHOM

chepsl

https://m.edsoo.ru/X9D6D2A10

103

ITosre paBHOMEPHO
3apsHKEHHOTO 0 00BEMY I1apa.
IToste paBHOMEPHO 3apsHKCHHOM
OECKOHEUYHOH IIOCKOCTH

https://m.edsoo.ru/B5M8D6D8V

104

[IpoBoHMKM B
3NEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBeCHUs 3apsI0B

https://m.edso0.ru/R3G3V20Q5V



https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X
https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V

JIMDIIeKTpUKY U

105 MIOJTYIIPOBOTHUKH B https://m.edsoo.ru/E2H2J8B2N
AIEKTPOCTATUYECKOM II0JIC
Konpencarop.
DNeKTPOEMKOCTh

106 KOHJICHCATOPA. https://m.edsoo.ru/X6P8W7EOR
DNEeKTPOEMKOCTD IIIOCKOTO
KOHJICHCATOpa

107 Hapanensiioe coeauenie https://m.edso00.ru/B5X6R7V3Z
KOHJICHCAaTOPOB

108 Hocneniopatensroe https://m.eds00.ru/S8G7N8D8SK
COCIMHEHUE KOHJICHCATOPOB

109 DHEpIHA 3APSKCHHOTO https://m.edsoo.ru/W1M2B0Q6G
KOHJICHCAaTOopa

110 Pemtenue 3amay https://m.edso0.ru/Q8K272602D
JBr>keHue 3apsiKEeHHON

111 YaCTHIIbI B OJTHOPOTHOM https://m.edsoo.ru/R7S5J7N3R
ANEKTPUIECKOM TI0JIe

112 Pemtenue 3amay https://m.edsoo.ru/FSL4AD4AAT
O00011IeHNE U CUCTEMATH3AL[MSI

113 3HAHHUH 110 TEeME https://m.edso0.ru/I0T3J313U
"Dnexrpuueckoe noie"

114 Komrposeras pabora o reme https://m.edsoo.ru/E902C915]
"OnexTpuueckoe noie"”

115 Ca ToKa. HOCTOAHHBIH TOK. https://m.eds00.ru/C9P3V4X1Q

YcnoBus CYIIECTBOBAHUSA



https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U
https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q

IOCTOSIHHOT'O 3JICKTPHYCCKOI'O
TOKa

Hcrounuku Toka. Hanpsokenue

116 ite https://m.edsoo.ru/X2W9F5Q1A
3axon Oma Juid yyacTKa L.

117 DnexTpuyeckoe https://m.eds00.ru/P6GIMIT5X
COTIPOTHUBIICHUE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OAHOPOAHOTO HPOBOFHIE OT https://m.eds00.ru/M8S501T4Y
€ro JUTMHBI U THIOIIAI!
TIOTIEPEYHOTO CEUCHUS

119 Y ACIIbHOE CONpOTHBICHIE https://m.edsoo.ru/R5L1EOD5G
BellecTBa. Pemenune 3amay
IlocnenoBarenpHOE,

120 napajieIbHOe, CMEIIAaHHOE https://m.edso0.ru/I6T2S002K
COEJIMHEHHNE TTPOBOJHUKOB
Pacu€t pa3zBeTBIEHHBIX

121 ANEKTPUYECKUX IICTICH. https://m.edso0.ru/D9P9Z8L6Y
[TpaBuna Kupxroda

122 Pemtenue 3amay https://m.eds00.ru/T308R7G7V

123 Paora sxexTputeckoro Toka. https://m.edsoo.ru/G2B9Y0DIK
3akoH Jlxoyns —Jlenua

124 Pemenue 3amay https://m.edso0.ru/B6Q0A3R7S
MOoOUIHOCTB 3JEKTPUUYECKOTO

125 Toka. TennoBast MOIITHOCTb, https://m.edsoo.ru/E3V4R2Z1N

BbLICIIAEMAd Ha PE3UCTOPEC



https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N

126

Pemenue 3amau

https://m.edsoo.ru/A7Y7X9E5T

O/1C u BHyTpEeHHEE

127 COIIPOTHBIICHHE NCTOYHUKA https://m.edso0.ru/ROK4Y6Q3X
TOKa
3akoH OMa 1S TTOTHOM

128 (3aMKHYTOM) 3JIEKTPUYECKON https://m.edso0.ru/S9H7C2Q3V
LIETTH

129 Pemenue 3amau https://m.edso00.ru/O5E7N7X7M

130 MOoOIIHOCTh UICTOYHHKA TOKA https://m.edsoo.ru/F7Z7V5E2Z

131 KopoTkoe 3ambikanme https://m.edso00.ru/O9B3P4D4R

132 Kornexcarop s uemu https://m.edso0.ru/G5A4E2A5S
ITOCTOSTHHOTO TOKa

133 Pemtenue 3amay https://m.edso0.ru/P6X4G9E9I
Pemrenue 3agad mo reme

134 "[TocTOSIHHBIN ANTEKTPUUECKUMA https://m.edsoo.ru/FOW619G6K
TOK"
Pemrenue 3agau mo reme

135 "[TocTOSIHHBIN AIIEKTPUUCCKHI https://m.edsoo.ru/X0Q4F9C0Z
TOK"
Pemenue 3agau mo reme

136 "[TocTOSIHHBIN TEKTPUYECKUMA https://m.edsoo.ru/U5Z2H9W2J
TOK"
O06o01IeHre 1 cucTeMaTHU3aIus

137 3HaHui mo Teme "[locTosHHBIN https://m.edsoo.ru/FAK6G3W3I

ANEKTPUYECKUH TOK"



https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I

138

KonTtposneHas paboTa o teme

"[1OCTOSIHHBIN 27EKTPUUYECKUI

TOK"

https://m.edso00.ru/KOX60Q4X7X

139

DneKTpuyYecKas MPOBOIUMOCTh
Pa3IUYHBIX BEIIECTB.
DNEeKTPUUYECKUM TOK B
MeTaJuIax.
CBepXmpoBOIUMOCTh

https://m.edsoo.ru/USHIF6V30

140

DNEeKTPUUIECKUA TOK B
pacTBopax U paciuiaBax
ANEKTPOJIUTOB. 3aKOHBI
®dapages 1S AIEKTPOIn3a

https://m.edso0.ru/C7T7U0B3T

141

DIIEKTPUYECKHUI TOK B ra3ax.
[Inazma

https://m.edsoo.ru/O403R6E3A

142

DIJIEKTPUYECKUI TOK B
Bakyyme. Bakyymubie
PpUOOPHI

https://m.edsoo.ru/BSE3FOW1A

143

DIJIEKTPUYECKUI TOK B
MOJIYIPOBOIHUKAX

https://m.edsoo.ru/C1K708F1P

144

[TomynpoBoIHUKOBBIC
MPUOOPHI

https://m.edsoo.ru/HOY2P3Y5Z

145

Ou3nyecKuil MPakTUKyM 10
teme "V3MepeHue Cuiibl TOKa 1
HaIpsHKEHUS B LIETIH
MOCTOSTHHOTO TOKa MpH
MTOMOIIIN AHAJIOTOBBIX U

U (POBBIX U3MEPUTETHHBIX

https://m.edsoo.ru/ASN5C5X7Z



https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O
https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z

npubopoB" uiH "3HAKOMCTBO C
udpoBoii 1abopatopueit mo
¢usuke. [Ipumepsr n3mMepenus
(bU3MUECKUX BEITMYMH TIPU
MOMOIIM KOMITBIOTEPHBIX
JTATYUKOB"

146

@u3NYEeCKU NPAKTUKYM 110
teme "U3ydyeHue
HEPaBHOMEPHOTO JIBHKEHHUS C
LENbI0 ONPENCTICHUS
MTHOBEHHOM cKkopocTh"

https://m.edso0.ru/Z1D4AN717Y

147

Pu3nYeCcKUil NPAKTUKYM IO
teme "M3MepeHue yckopeHust
MpU MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM)KECHUHU
10 HAKJIOHHOM IJIOCKOCTH" WJTN
"UccneqoBanue 3aBUCUMOCTU
IIYTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBMOKEHUU"

https://m.edso0.ru/Z8Q1J8D3K

148

DU3NYECKUH TPAKTUKYM I10
teMe "M3MepeHne yCKkopeHus
CBOOOIHOTO ITafieHus" Win
"N3yueHue IBUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/G1TOK9D60O

149

Pu3NYeCKU MPAKTUKYM 10
teMe "M3ydueHue ABUKEHUs
Teja M0 OKPY>KHOCTH €

https://m.edso0.ru/P4Q4M9V70



https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K
https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O

MMOCTOSTHHOM MO MOJTYJIIO
CKOPOCTHIO" WU
"UccnenoBanue 3aBUCUMOCTH
reprojia 0OparieHus
KOHUYECKOTO MasITHHUKA OT €r0
napameTpos"

150

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI TIPU
JBIDKEHUH OpycKa 1Mo
HAKJIOHHOM MJIOCKOCTH" WMIIN
"[IpoBepka runoTe3sl 0
HE3aBUCHMOCTH BPEMEHHU
JBIKEHUS OpycKa 1mo
HAaKJIOHHOM IUIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro
Mmacchl"

https://m.edsoo.ru/T9O8A9P5B

151

DU3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
3aBUCHMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIIMX B MIPYXKUHE U
PE3UHOBOM 00paslie, OT UX
nepopmaruu” unn "M3yuenue
JBUKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO,
IEPEKUHYTOM Yepes3 JIETKUM
6mox"

https://m.edsoo.ru/ROWOKOP8Y



https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y

152

@u3NYECKU NPAKTUKYM 110
teme "U3mepenue
Kod(dureHTa TpeHus 1o
BEJIMYMHE YIII0BOTO
Koa(duIMeHTa 3aBUCUMOCTH
Frp(N)" wnu "Uccnenosanue
JBIKEHUS OpycKa 1mo
HAaKJIOHHOM IIJIOCKOCTH €
IepEMEHHBIM K03(ppULIIeHTOM
Tpenus" win "H3yuenue
JBUKEHUS Tpy3a Ha Bally C
TpeHueM"

https://m.edsoo.ru/Q2N1Z9F5F

153

DuU3NYECKUH TPAKTUKYM I10
teme "MccnenoBaHue yciuoBuUid
paBHOBECHS TBEPAOTO Tea,
HMMEIOIETO OCh BpallleHHs" WIH
"KoncrpyupoBanue
KPOHILITEHHOB U PacuéT CHUJl
ynpyroctu" unu "N3yuenue
YCTOHYMBOCTHU TBEPJIOTO Tea,
HUMEIOIIETO IJI0MIaab ONophI"

https://m.edsoo.ru/O5M1B2R0OV

154

dusnuecKuil MpakTUKyM 110
teMe "M3mepeHne uMmiynbca
Teja 10 TOPMO3HOMY ITyTH"
iy "M3MepeHue CUibl TATH,
CKOPOCTH MOJEIN
3JIEKTPOMOOMIIS U MOIIIHOCTH

https://m.edso0.ru/S3J0X3N8H



https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H

cuibl Tsru'" uim "CpaBHeHue
W3MEHEHHUS UMITYJIbCa TeJla C
HUMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coxpaHeHus
HMITyJIbCa IPU YIIPYTOM
B3aUMOJICHCTBUM" WU
"N3mepenune KuHeTH4eCKOn

SHEPIUH Tella 110 TOPMO3HOMY
n

IIyTH

155

®u3nYeCcKUil NPAKTUKYM I10
teme "M3ydyenue
M30TEPMHUECKOTO Mpoliecca
(pexomMeH0BaHO
HCIIOJIb30BaHKUE MU(PPOBOH
naboparopun)" win "N3ydeHue
M30XOPHOTO Mmpolecca” Win
"U3yueHnne n306apHOTO
npouecca" unu "[IpoBepka
YpaBHEHUS COCTOSHUS"

https://m.edsoo.ru/I6C5P7G6C

156

DuU3NYECKUH TPAKTUKYM I10
teMe "M3MmepeHne ynenpHou
TEINIOEMKOCTHU" MIIN
"HccnenoBanue npoiiecca
OCTBLIBaHHMS BEIIeCTBA" MM
"UccnenoBanne annadaTHOTo
npouecca” niu "M3ydenune
B3aMMOCBSI3U SHEPTUU

https://m.edsoo.ru/J8C7B2W8D



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D

MEXKMOJIEKYJISIPHOTO
B3anMMOJICHCTBUS U
TEMIIepaTyphbl KATICHUSI
JKUIKocTen"

157

@u3NYEeCKU NPAKTUKYM 110
teme "U3ydyeHune
3aKOHOMEPHOCTEH UCIIapEeHUs
x)uakocren" wim "M3mepenne
YAETBHOM TEIJIOTHI MJIaBJICHUS
npaa" unum "M3yueHne CBOMCTB
HACBIIIEHHBIX MMapOB" WIH
"N3mepenue abconoTHON
BJI&YKHOCTH BO3/lyXa U OLICHKA
Macchl TapoB B MOMEIICHUN".
N3mepenue koadunmrenta
ITOBEPXHOCTHOIO HATSKEHUS

https://m.edsoo.ru/K2E2N1C3N

158

DuU3NYECKUH TPAKTUKYM I10
teMme "HaOmronenue
MIpEeBpPALIECHUS SHEPTUU
3apsHKEHHOTO KOHEHCATOpa B
SHEPTHUI0 U3ITyYCHHS
ceroauona" wiu "Uzyuenue
MPOTEKAHUS TOKA B IICTIH,
cojaeprkaiier KonjaeHcaTop"
iy "Pacnipenenenue pasHocTu
MOTEHIIMAIOB (HAMPSDKEHUS)

https://m.edsoo.ru/D0Z5T3X7H



https://m.edsoo.ru/K2E2N1C3N
https://m.edsoo.ru/D0Z5T3X7H

IIPU [OCIIEI0BATEIBHOM
COEIMHEHUH KOHJIEHCAaTOPOB"

159

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
CMEIIaHHOTO COEIMHEHUS
pesuctopoB" wiu "M3mepenue
YACIBHOTO COMPOTUBIICHUS
MIPOBOJHUKOB" MM
"HccnenqoBanre 3aBUCUMOCTH
CHUJIBI TOKA OT HANIPSDKCHUS IS
JIaMIIbl HAaKaJTMBaHUs "

https://m.edsoo0.ru/Y607B2K7N

160

Pu3nYeCcKUil NPAKTUKYM IO
teMme "HaOmronenue
anektpoausa" win "N3mepenne
3apsiga OJHOBAJIEHTHOIO HOHA"
nin "Uccnenosanue
3aBUCHMOCTHU CONPOTUBIICHUS
TEPMOPE3UCTOPA OT
temnepatypbl” win "CHaTtue
BOJIbT-aMIIEPHO U
XapaKTepUCTUKH Aroaa"

https://m.edsoo.ru/K8C6S1K4R

161

PesepBHblit ypok. O600mIeHe
U cUCTeMaTH3alysl 3HaHHUH 110
teme "Kunematuka"

https://m.edsoo.ru/C901M5N6L

162

PesepBHrlit ypok. O600IeHE
Y CUCTeMaTu3alysl 3HaHHUH 110
teme "JIlunamuka"

https://m.edso0.ru/J3X7B7Z27Z



https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R
https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z

163

PesepBHeiii ypok. O600IIeHNE
U cucreMarui3anusi 3HAHWUH 110
teme "Cratuka TBepaoro tena'

https://m.edsoo.ru/W9Z2G3L5U

164

PesepBHrIit ypok. O000IICHNE
Y CHCTEMaTH3alus 3HaHUH 10
TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

https://m.edsoo.ru/Y8Z0W2N9C

165

Pesepubriit ypok. O600meHne
Y CHCTEeMAaTH3allus 3HAaHUH 110
teMe "OCHOBBI
MOJIEKYJISIPHOKUHETHYECKOM
Teopun"

https://m.edsoo.ru/D7Q5Y9Y9E

166

PesepBubIit ypok. O600meHNe
M CUCTEMAaTH3alis 3HAHWH 110
teme "TepmonnHamMuka.
TemnmoBsIie MaIIMHEBL"

https://m.edsoo.ru/I9N3R20Q4D

167

PesepBHbIil ypok. O600meHIE
U CUCTeMaTu3alusl 3HaHHUH 110
Teme "ArperaTHble COCTOSIHUS
BeniectBa. Da3zoBbie
nepexonl"

https://m.edsoo.ru/B5P110S9H

168

PesepBHbiit ypok. O600mIeHEe
Y CHCTEMaTH3allus 3HAHUH 110
Teme "OiekTpudeckoe nose"

https://m.edsoo.ru/H8H5W3K5X

169

PesepBHrlit ypok. O600IeHE
Y CHCTEMaTH3allusl 3HAHHUH 1O

https://m.edsoo.ru/X8K1U9C2B



https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H
https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B

teme "[locTosHHBII
ANIEKTPUYECKHM TOK"

PesepBHrIit ypok. O000IICHNE
U cucreMarui3anusia 3HAHWUH 110

170 " 1 https://m.edsoo.ru/O2E1T1H4Z
TeMe ""TOKM B pa3iInyHbIX
cpenax"
OBIIEE KOJIMYECTBO YACOB
- 170 16

10 [TPOT'PAMME



https://m.edsoo.ru/O2E1T1H4Z

11 KJIACC

KoaunuyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl
padoThI padoTsbI
B3anmonericTBre MOCTOSTHHBIX
a 0 0BO OB C

1 MATIHITOB 1 HPOBOTHIOB 1 https://m.edso0.ru/G5G8C2G9D
TOKOM. MarHuTHoe 1oze.
I'unoreza Ammnepa
Bekrop marHuTHON
nHAyKuuy. [TpuHnmn

2 CYNEPIO3UIIUNA MATHUTHBIX 1 https://m.edso0.ru/P4Q2U9F4X
nosei. JIMHuM MarHuTHOM
WHIYKIUN
Ma 0€ 1oJie IPOBO a

3 PHHTHOE TOJIC TIPOBOJIHHUK 1 https://m.edso0.ru/X4C5V6P3G
¢ TokoM. OnbIT DpcTeaa
Cua A N

4 11a AMHepd, e 1 https://m.eds00.ru/Q0M4X1X6J
HaIpaBJICHUE U MOYJb

5 Pemtenue 3amay 1 https://m.edso0.ru/P3Z0L00O0R
[Ipumenenue 3akoHa Ammepa.

6 DNEeKTPOU3MEPUTEIIbHBIE 1 https://m.edsoo.ru/D812U2U00
MPUOOPHI
Cuina Jlopeniia, e€

7 HaIPaBJIEHUE U MOIYJIb. 1 https://m.edso0.ru/X604U7R8A

JIBr>KEeHME 3apsyKEHHOU



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A

YaCTHUILIbI B OJTHOPOJHOM
MAarHUTHOM II0JIE

Pemenue 3amau

https://m.edso0.ru/K910C6Q3C

Pa6ora cunbl Jlopenia

https://m.edsoo.ru/P7F8TOC8S

10 Pemenne 3amau https://m.edsoo0.ru/D8SM2R618Q
MarsauTHOE 110JI€ B BEMIECTBE.

11 deppoMarHeTuky, napa- u https://m.edso00.ru/PAM60O3R7X
InaMarHCTuKu
OCHOBHBIE CBOIiCTBa

12 (beppomarseTKos. https://m.edso0.ru/Q3Y8U3H5C
[IpumeHeHne
(heppoMarHeTHKOB
P

13 " CLICHIE 3aa4 HO”TCMG https://m.edsoo.ru/M400W8B2A

MarauTtHoe noJjie

P

14 " CLICHIE 3aa4 HO”TCMG https://m.edsoo.ru/R5N210V4X

MaruuTtHoe 110J1e

SIBIIeHME AIEKTPOMArHUTHOM

15 nHaykiuy. [ToTok BekTopa https://m.edso0.ru/V9X7S809H
MarHUTHOW MHIYKIIHH

16 OJC unnykuuu https://m.edso0.ru/C7Y3Q5D1F
3 -

17 AKOH STCKTPOMATHHTHOH https://m.edso0.ru/E9O6Q0S4L
unaykuuu Papanes
B

18 MXPEBOE STCKTPHHACCKOC https://m.edso00.ru/L9Z2D704J
noJie. Toku dyko
9J1C

19 JAC mHyKuwi B https://m.edsoo.ru/W2J812Z4G

ABUIXKXKYHIUXCA ITPOBOAHUKAX



https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X
https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G

20

Pemenue 3amau

https://m.edsoo0.ru/J1Q9J0B6A

21

[IpaBuio Jlenna

https://m.edso0.ru/K3G3Z5X5D

22

NupyktuBHOCTB. Karymka
WHAYKTUBHOCTH B LEIH
MHOCTOSIHHOT'O TOKA

https://m.edsoo.ru/D6M2P8B2M

23

SIBrieHNE CAaMOMHIYKIINH.
O1C caMOMHIYKITNHI

https://m.edsoo.ru/H711C9E5J

24

SHCpFI/IfI MAar"HmMTHOTI'O I10JIA
KaTylIKu C TOKOM.
DNeKTPOMarHuTHOE TOJIe

https://m.edso0.ru/C5L8W1D8Q

25

Pemenue 3agau

https://m.edsoo0.ru/B8§G2R3W3M

26

O0600meHne nu
cUCTEMAaTU3aIys 3HaHUH 110
Teme "DNeKTpoauHaMuKa"

https://m.edsoo.ru/F5F1V2D7C

27

KonTtponsHas padoTa o reme
"DnexkTpoauHaMuka"

https://m.edsoo.ru/KOT5M2Y1S

28

KonebarensHas cucreMa.
CBo0Ooaubie KoJIeOaHus.
I'apmonmnyeckre KojaeOaHus

https://m.edsoo.ru/S8E5HOK6F

29

Kunemarnueckoe u
JNHaAMHUYCCKOC OITMCAaHUC
KO1e0aTeNbHbBIX I[BI/I)KGHI/Iﬁ

https://m.edso0.ru/A6S901V40Q

30

DHEPreTUIECKOE ONMUCAHUE.
BrIBO TMHAMHYECKOTO
OTIMCaHUS TAPMOHUYECKHUX
KoneOaHui U3 uX

https://m.edso00.ru/O4S4H7T5X



https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q
https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X

OHEPICTUYCCKOI'O U
KHMHEMATHYCCKOT'O OITMCaHUA

31

Ammutyna u ¢asza
KOJIeOaHUH

https://m.edsoo0.ru/T0ISC1Y1I

32

ITepuon n yacrora
kosnebanuil. [lepuon manbix
CBOOOJIHBIX KOJIEOAHUH
MaTeMaTHIEeCKOTO MasTHHKA.
[Tepuoa cBOGOAHBIX
KoJiebaHuil IPYyKMHHOTO
MasTHUKA

https://m.edsoo.ru/U7S4U5V2L

33

3aTyxaromue KojieOaHusl.
Boinyxaennbie koneOaHusl.
Pe3onanc

https://m.edsoo.ru/I5D3X5G2P

34

ABTOKOJIEOaHNA

https://m.edsoo.ru/Z3A8VOM2T

35

Pemenue 3agau

https://m.edsoo.ru/JIW1A1F4P

36

Ypok-koH(bepeHIus
"MexaHuyeckue koneOaHus B
MY3BIKaJIbHBIX
HHCTpyMeHTax"

https://m.edsoo.ru/HOH4S6K4A

37

O06o0011IEHNE U
CHCTEMAaTH3aLMs 3HaHUH 110
TeMe "MexaHndecKue
Konebanus"

https://m.edsoo.ru/LOO0OD1X9R

38

DNeKTPOMarHUTHbIE
kosie0anusa. KonebarenpHbIN
KOHTYD

https://m.edsoo.ru/B7D6D5C1R



https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T
https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R

39

®opmyna Tomcona. CBs3b
aMIUIUTYIBI 3apsiiaa
KOHJIEHCATOpa C aMILUINTY 101
CHWJIBI TOKA B KOJICOATEITbHOM
KOHTYpE

https://m.edsoo.ru/K2F8R9L3D

40

3aKOH COXpaHEHMsI SHEPTUU B
HIeaIbHOM KOJIe0aTeIbHOM
KOHTYypE

https://m.edso0.ru/O4A0N20Q7R

41

3aTyxarommue
AIIEKTPOMArHUTHBIE
KoseOaHus. BeiHyX/1eHHBIE
AIIEKTPOMATrHUTHBIE
Kosie0aHus

https://m.edso00.ru/T4TOM5U9D

42

[Tepemennsbiii TOK. Pesuctop u
KOHJICHCATOP B LIETIH
MEPEMEHHOTO TOKa

https://m.edsoo.ru/E1IE4R7V5Y

43

KaTYH_IKa HUHAYKTHBHOCTH B
ey NEpEMEHHOTO TOKA

https://m.edsoo.ru/X6Z015P10

44

3axoH Oma g
ANEKTPUIECKOM TN
MePEMEHHOTO TOKa

https://m.edsoo.ru/Y618M8K3U

45

MoHOCTh IIEPEMECHHOI'O
TOKa. AMHJ'II/ITYIIHOC u
ﬂeﬁCTBYIOHlee 3HA4YCHHUEC CUJIbI
TOKa U HAITPSKCHU A

https://m.edsoo.ru/A7TM2G9T4J

46

Pe3oHaHC B anekTpuuecKkoi
enu

https://m.edsoo.ru/T1W3T2P9B



https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J
https://m.edsoo.ru/T1W3T2P9B

47

Pemenue 3amau

https://m.edsoo.ru/F0Y4J4Z4P

48

WneansHbiif TpanchopmaTop.
[IpounsBoacTBo, nepenaya u
noTpedIeHne MEKTPUIECKONR
SHEPrUH

https://m.edsoo.ru/Y201A4U8R

49

DKOJIOTUYECKHE PUCKU TTPU
IIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BAHUS
JJEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HU

https://m.edso0.ru/0O6L3K0D0OL

50

Pemenue 3agau

https://m.edsoo.ru/A4X6R4Q4F

51

Pemenue 3agau

https://m.edsoo.ru/l4E9R7F2G

52

O0o00menue u
cUCTeEMAaTU3aIys 3HaHUHU 110
TeMe "DIeKTpOMarHUTHbIE
Konebanus"

https://m.edsoo.ru/R9Y4Q4B2V

53

MexaHn4ecKue BOJIHBI.
XapakTepuCTUKHU
MEXaHUYECKUX BOJH

https://m.edso0.ru/Q618R0OI7G

54

CBoJiCTBa MEXaHNYECKUX
BOJIH

https://m.edsoo.ru/V3Y3L1K7I

55

3ByK. XapaKTepUCTUKH 3BYyKa

https://m.edsoo.ru/B9L416H3L

56

Nnudpa3Byk u yabTpa3ByK.
[lTlymoBoOe€ 3arpsi3HEHHE
OKpYKaroIen CpeJibl

https://m.edsoo.ru/F8G8O0CION



https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N

57

Pemenue 3amau

https://m.edsoo.ru/0O2D5B1L0H

58

ONEeKTPOMarHUTHbIE BOJIHBI.
N3nyyenune
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/Z21J4J3U2M

59

SHCpFI/IfI BJIGKTpOMaFHI/ITHI)IX
BoytH. CBoiicTBa
3J'ICKTpOMaFHI/ITHI)IX BOJIH

https://m.edsoo.ru/A5VOF4E7T

60

[IIxayia 31eKTpOMarHUTHBIX
BOJIH. [Ipumenenune
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/L4L.9D8C2P

61

[IpuHIHIIBI pagnOCBA3U U
TeneBuaeHus. Pagnonokanus.
DJIEKTPOMArHuTHOE
3arpsiI3HEHUE OKPYKarolen
Cpenbl

https://m.edsoo.ru/R4T3L4Z6R

62

KonTtponpHas padoTa o teme
"Kosebanus u BOJIHBL"

https://m.edsoo.ru/I6 T7C3N9G

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpoCcTpaHeHus CBETa

https://m.edsoo.ru/DOI3C5N8P

64

Pemenue 3amau Ha
IIPUMCHCHHUC 3aKOHa
HpHMOHHHeﬁHOFO
PacipoCTpaHCHHUA CBECTA

https://m.edsoo.ru/O9N8Y4X4R

65

Ortpaxenue csera. [Inockoe
3epkano. Chepuueckoe
3epKaJIo

https://m.edso00.ru/G3P8G0T2Y



https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M
https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y

66

[Ipenomiienue ceera.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN NIOKA3aTellb
npenomiienus. [lonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKEHUS

https://m.edso0.ru/Q91503F2]

67

Pemenne 3amau Ha
MPUMEHEHHE 3aKOHOB
0Tpa>1<eH1/m 158 HpeJ'IOMJ'IeHI/Iﬂ
CBeTa

https://m.edsoo.ru/A6DOF409A

68

XoJ ydel B IpU3Me.
Hucnepcus cBeta. CoxXHBII
cocraB Oenoro cera. Llser

https://m.edsoo.ru/Q2P002F4H

69

JIunzel. okycHoe
paccTosiHUE U ONITHYecKast
CHJIa JIMH3BI

https://m.edsoo.ru/A2B2A5X1H

70

[TocTpoenne n3obpaxkeHuii B
JUH3aX U UX CUCTEMax.
YBenu4yeHue JUH3bI

https://m.edsoo.ru/W5Y6A8H3F

71

Pemenue 3agay Ha
MIOCTPOCHHE U300paKEHUH,
MOJIy4aEMBIX C IIOMOIIIBIO
JUH3

https://m.edsoo.ru/C4S1H1Y4A

72

I'ma3 kak onTU4Yeckas cucTeMa

https://m.edsoo.ru/M8L4Q8H2D



https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A
https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D

Pewrenue 3anau. Ilpeneinst

73 MIPUMEHUMOCTHU https://m.edsoo.ru/1527R114B
TCOMETPHUUICCKOUN OIITUKH

74 | CKOPOCTE CBETa M METOLb e https://m.edsoo.r/E3YBUBDON
HU3MEPEHUs

75 Jucnepcus cBera https://m.edsoo.ru/V4I18Z3L5R

76 HNurepdepentius creta https://m.edso0.ru/01S4W8X9K
KOFepCHTHBIC NCTOYHUKU.

77 VYcnoBus HaOMIOAEHNA https://m.edsoo0.ru/K2Z0K9S3U
MaKCUMYMOB 1 MUHUMYMOB

78 Pemienne 3amau https://m.eds00.ru/R2C2G9L9S

79 [Ipumenenne natephepeHIun https://m.edsoo.ru/B7N6R7PIR

80 Judpakuus cBeTa https://m.edsoo.ru/02Q3C4Z8U
JudpakuronHas pemérka.

81 VYcnoBue HaOIIOAEHUS https://m.edsoo.ru/Y5X5D1W8P
IJTABHBIX MAKCHMYMOB

82 Pemtenue 3amay https://m.edso0.ru/G8U0S3X8C

83 Honepeurocts cBeTOBHIX https://m.edsoo.ru/L1A1Y8I8I
BoJH. [Tosisspu3zanus cBeta

84 Pemtenue 3amay https://m.edsoo.ru/I7U2E3M7K

85 CBeTOBBIE SIBICHUS B IPUPOJEC https://m.edsoo.ru/K2T9L 2Z0F
O06o0011IEHNE U

86 cUCTEMATHU3aIHsA 3HAaHUH T10 https://m.edso0.ru/C6Y8K3D3D
teme "OnTuka"

87 Kontposeras pabora o Teme https://m.edsoo.ru/POF9V1I2P

«OnTuka



https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P
https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P

88

I'panu1Ibl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
3aKOHBI JIEKTPOIMHAMUKY U
MPUHIUT OTHOCUTEIBHOCTH

https://m.edso0.ru/G6M2L6T2I

89

[ToctynaTel cnennaibHOM
TEOPUHU OTHOCUTEIHHOCTH

https://m.edso0.ru/P6 A3C4W2K

90

[IpocTpancTBeHHO-
BPEMEHHOW MHTEPBAIL.
[Ipeob6pazosanus Jlopenia.
YcnoBue NnpUYUHHOCTH.
OTHOCHUTENHHOCTH
OJIHOBPEMEHHOCTH.
3aMenyeHne BpEMEHU U
COKpAI[EHUE JITTUHbI

https://m.edso0.ru/I0C7P4P0Y

91

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKON YaCTHULIBI

https://m.edsoo.ru/E2W3L5P4N

92

CBs3b Macchl C PHEPTUEH U
HUMITYJIECOM PEISITUBUCTCKOM
YacTULIbI. DHEPrusl MOKOs

https://m.edsoo.ru/D5Z0N7F8G

93

PaBHOBecHOE TeILIOBOE
HU3JIy4YCHUC

https://m.edsoo.ru/B616RIH6E

94

3axoH cMelneHus Buna

https://m.edsoo.ru/E1IMOB2A0N

95

I'unmoreza M. Il:1anka o
KkBaHTaX. POTOHEI

https://m.edsoo.ru/P1I5H6J3F

96

DHeprus ¥ UMIyJIbC GOTOHA

https://m.edsoo.ru/R6M9POROV



https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G
https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V

®otosdpdext. OnpiThr A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/G2P8C3J8Z
doTorddekra
VYpaBHeHnue DUHIITEIHA 1151

98 dotorddekra. "Kpachas https://m.edsoo.ru/C4C3P5U8K
rpanuna” gorosddexra

.0 II.

99 Jlapierue caera. OnbiTh! https://m.edsoo.ru/AQE9M7X3N
H. JleGeneBa

100 BoJsiHOBBIE CBOIICTBA YaCTHIL https://m.edsoo.ru/Y8X4J4A9M
Bouns! ne bpoiins. lnmuHa

Enoi

101 BOJHBI 1€ HPOHITL 1 PasMepEt https://m.edso0.ru/E1Y1B5Z7G
00J1aCTH JTIOKAITU3aLUU
JBOKYIIEHCS] YaCTHUIIbI
K ) o

102 OPHYCKYIAPHOTBOHOBOH https://m.edso0.ru/N4B0X9Y8Z
Tyalii3M

103 Jlupaiiust S1EKTPOROB Ha https://m.edsoo.ru/LOK8H4E7W
KpHUCTaJIax
Crnennduka usmepeHuii B

.C

104 MHKpOMHp? OOTH? HeHHA https://m.edsoo0.ru/I0Z9S9A0W
HeoIpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3aaa4u https://m.edsoo.ru/P2D8Y5T3M

106 Pemenne pacu€THbIX 3a1a4 https://m.edsoo.ru/ROF6H2Z2I
K o

107 OHTPOIIBHAA pabOTA TO https://m.edsoo.ru/O5W1R8T8J

temam: "OcHoBel CTO",



https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J

"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

108

OTMBITHI 110 UCCIIEIOBAHUIO
CTpOEHUS aToMa.
[InanerapHas Moaenb aroma
Pezepdopna

https://m.eds00.ru/N2S2T204T

109

[Tocrynater bopa

https://m.edsoo.ru/\V9D9IK7GOM

110

Buner ciekrpos. Criextp
YPOBHEH DHEPTUU aToMa
BOJOpOJA

https://m.edso0.ru/S6H905N3V

111

CnoHTaHHOE U BBIHYKJICHHOC
HU3JTy4CHUC CBETA

https://m.edsoo0.ru/P4C1J804M

112

Jlazep

https://m.edsoo.ru/D9P9J8B1K

113

Hyxknonnas Mmonens gapa
I'eitzenbepra-lBaneHko.
3aps 1 MaccoBOE YHCIIO
siapa. M30Tomebl.
PaguoakTHBHOCTE

https://m.edsoo.ru/I8J6K7E5N

114

3aK0H PaIMOAKTUBHOTO
pacnaaa. CBoiicTBa
MOHHU3UPYIOIIETO U3ITY4CHHUS.
BiusiHue panmnoakTUBHOCTH
Ha YKUBBIC OPraHU3MBbI.
Jo3umerpus

https://m.edsoo.ru/U2W1K6N5N

115

OHeprus cBA3U HyKJIOHOB B
anpe. Snepusie cuibl. Jledext
Macchl sapa. SAnepHeie

https://m.edsoo.ru/14021100J



https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J

peakuuu. SnepHble peakTOpHlI.
[TpoGnemsbl ynpaBisieMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKThI
pa3BUTHUSA AAEPHOU
SHEPTeTUKU

116

Meronas! perucTpanuy u
HCCIIEA0BaHUS DIEMEHTAPHBIX
yactull. OyHameHTaIbHbIe
B3auMoJeiicTBHs. baprnonsl,
ME30HBI U JIENTOHBI.
[IpencraBnenue o
CrangaptHoit mogenu. KBapk-
TJIFOOHHAsI MOJIENb aIJPOHOB

https://m.edsoo.ru/H7W512M8U

117

®du3uKa 3a npeaeaaMu
CrangapTHON MOJEINH.
Témnas Mmatepusi u TEMHas
sHeprud. EnuHcTBO
(hbM3UYECKO KapTUHBI MUPa

https://m.edsoo.ru/Z2Q9U3C6Y

118

OTansl Pa3BUTHA ACTPOHOMMHU.
3HayeHHe ACTPOHOMUH

https://m.edsoo.ru/NOR8ILG1M

119

[IpuMEHMMOCTD 3aKOHOB
(bu3ukn 11 00BICHEHUS
MPUPOIBI KOCMHYECKUX
00BEKTOB. MeTo bl
ACTPOHOMUYECKUX
HCCIeI0BaHUN

https://m.edsoo.ru/17Q8F6Q6Y



https://m.edsoo.ru/H7W5I2M8U
https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y

120

CoBpeMeHHbIE ONTHYECKUE
TEJICCKOIIBI, PAIUOTEICCKOTIBI,
BHEAaTMOC(EepHast aCTPOHOMHS

https://m.eds00.ru/C4X006YOW

121

Bun 3Bé3qH0TO HEOA.
Co3Bes3aus, spkue 3BE31pbl,
IIJIAHETHhI, UX BUJIUMOC
JIBUOKCHHE

https://m.edso0.ru/N1Z1T9VIK

122

Conneunas cucrema. CoJHIE.
CoJtHeyHast aKTUBHOCTb.
Wcrtounuk sueprun ConHua u
3BE3/]

https://m.edsoo.ru/D6X4E3L1E

123

3BE31bI, KX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
"creKTpaIbHbIA KIace —
CBETUMOCTB"

https://m.edsoo.ru/E2H6U8SP20

124

3Be3 bl TIIaBHOM
MOCJIEN0BATEILHOCTH

https://m.edsoo.ru/S5HOM6S0V

125

Buyrpennee ctpoenue 3BE31.
CoBpeMeHHBIC TTPEICTABIICHUS
0 MPOUCXOKJICHUHU U
sporonun ConHIa U 3BE31.
OTallbl )KU3HHU 3BE3]1

https://m.edsoo.ru/M3M5Y0C8W

126

Mneunsiii [Iyre — Hama
lNanakTuka. TUIIBI raJakTHK.
Uépuble ObIpBI B AApAX
raJJakTUK

https://m.edsoo.ru/E5D0C5F6B



https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O
https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06ma.
Teopus bosbmoro B3peIBa.
PenukroBoe n3nydeHue

https://m.edsoo.ru/O9R8WIY1Y

128

MacuitaGHast CTpyKTypa
Bcenennoii. MeraramakTuka

https://m.edsoo.ru/Q4F3H3L4K

129

Hepeménnpie npoOiembl
aCTPOHOMUHU

https://m.edso0.ru/O6N5D0OX7M

130

®u3nYeCcKUil NPAKTUKYM IO
teme "UccienoBanue
MAardUTHOTO IOJIS
MOCTOSHHBIX MarHUTOB" HITH
"UccneqoBaHue CBOMCTB
(heppoMarHeTUKoB" WK
"UccneqoBanue OeHCTBUS
MMOCTOSHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

https://m.edsoo.ru/E6E5G3VIW

131

DU3NYECKUH TPAKTUKYM I10
teme "M3MmepeHue cuiibl
Awmnepa" wim "U3ydyeHue
3aBUCHUMOCTH CHJIBI AMIIepa
OT CHJIbI TOKA" WU
"OnpeneneHne MarHUTHOM
WHIYKIIUA Ha OCHOBE
n3MepeHus cuiibl AMrepa"

https://m.edsoo.ru/V7S7N9F2P

132

Pu3n4eCKU NPAKTUKYM 10
teme "HccnenoBanue sBIEHUS

https://m.edsoo.ru/P2L3A0D3N



https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W
https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N

3JIEKTPOMAarHUTHOU
WHIYKIIUU" WK
"OnpeneneHue HHIYKIUH
BUXPEBOT'O MarHUTHOTO MOJIs"

133

@u3NYEeCKU NPAKTUKYM 110
teMe "VccnenoBanue sSiBICHUS
camouHaykuun" win "Coopka
MOJEINH 3JIEKTPOMArHUTHOTO
reseparopa"

https://m.edsoo.ru/VVAN3VOD9A

134

®u3nYecKuil NPaKTUKYM IO
teMe "M3mepeHne nepuoaa
CBOOOJHBIX KOJICOaHU
HUTSHOTO U NMPY>KUHHOTO
MAasITHUKOB"

https://m.edsoo.ru/T8U7R4X6L

135

®uU3NYECKUH TPAKTUKYM I10
teme "l[IpeoOpazoBanue
SHEPrUu B NPY>KUHHOM
MasiTHUKE"

https://m.edsoo.ru/G6J5Z1B2E

136

DuU3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
MIEPEeMEHHOTO TOKa Yepes
MOCJIEIOBATEIHLHO
coeTMHEHHBIE KOH/IEHCATOP,
KaTYyIIKy ¥ pe3ucTop" win
"UccnenoBanue paboThI
HWCTOYHUKOB CBETA B LIETIH
MepEMEHHOTO ToKa"

https://m.edsoo.ru/D3PSA0X6N



https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N

137

@u3NYEeCKU NPAKTUKYM 110
teme "M3ydyeHue napameTpon
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/D8F2\VV279S

138

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenune nokazareins
MPpEeTOMIICHHUS CTeKIA" UITH
"[Tonydenne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia
Y JIUH3bI"

https://m.edsoo.ru/H4K414MOK

139

®u3nYecKuil NPaKTUKYM IO
teme "UccienoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosHUS OT BelecTBa (Ha
pUMepe KUAKUX JTUH3)" WiH
"U3mepenue hoKycHOTO
PacCTOSIHUS PACCEUBAIOIINX
nuH3"

https://m.edsoo.ru/H4C3S0K5V

140

DuU3NYECKUH TPAKTUKYM I10
teMme "HaOmronenue
mudpakuun, HHTEpPEpeHITHI
U moJispu3anuu csera"”

https://m.edsoo.ru/N3M1B5H4B

141

®dusnuecKuil MpakTUKyM 110
teme "OnpenerneHue
UMITYJIbCA U SHEPTUU
PENATUBUCTCKUX YacTuUll (110
¢dororpadusM TpekoB

https://m.edsoo.ru/F9D5M5H2E



https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E

3apsHKEHHBIX YACTHII B
MarHuTHOM moJie)"

142

@u3NYEeCKU NPAKTUKYM 110
teme "U3mepenune
nocrosiHHOM 1lnanka Ha
OCHOBE MCCIIEIOBAHUS
dboTorddexra" nnm
"HUccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA YEPE3 CBETOAMO]T
OT HANPSHKEHUS "

https://m.edsoo0.ru/B6Y1T9C2U

143

®u3nYeCcKUil NPAKTUKYM IO
teme "MccnenoBanue cekTpa
Pa3peKEHHOTO ATOMAapHOTO
BOJIOPOJIa U UBMEPEHUE
nocrosiHHOM Punbepra"

https://m.edsoo.ru/T5N0J9D6N

144

DU3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
paaroakTUBHOTO (oHA ¢
HCIOJIb30BAHUEM J03UMETpaA"
uiu "M3ydeHne norioneHus
OeTa-gyacTul] aJIFOMUHUEM"

https://m.edsoo.ru/Q2D701P3J

145

du3nyuecKuil MPaKTUKYM 10
teMme "HaOmroneHus
3BE31HOrO Heba
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHHEM
KOMITBIOTEPHBIX MPUITOKEHHUH

https://m.edsoo.ru/NOX0OMOW1P



https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

JUTS OTIPEICIICHUS TIOJI0KECHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOTro
MOJTyIIapusi ¥ ipKue 3BE3bI"
unu "HaGmronenus B
Teneckon JIyHbl, IUIaHET,
TYMAaHHOCTEN U 3BE3HBIX
CKOTLIEHU "

146

O06o0menne u
CHCTEeMaTH3aI1s 3HAHUHN.
Ponb ¢usuku u actpoHOMUHU B
SKOHOMMYECKOH,
TEXHOJIOTHYCSCKOH,
COLIMAJILHON U dTHYECKOU
cdhepax nesTeIbHOCTH
YyeaoBeKa

https://m.edsoo.ru/T7S7U5A9F

147

O06o001enue u
CHUCTEMaTH3aIMs] 3HAHWH.
Posb 1 MecTo pu3uku u
ACTPOHOMHHU B COBPEMEHHOM
HAyYHOU KapTUHE MUpa

https://m.edsoo.ru/D3X0E9J8F

148

O06o0011IEHNE U
CUCTEMAaTH3alMsl 3HAaHUH.
Pounb ¢puznyeckoit Teopun B
(dbopMupoBaHUU
npeacTaBiIeHu o puzndeckoi

https://m.edso0.ru/09Z3W6E2M



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M

KapTHHE MHUPa, MECTO
(buU3NIEeCKON KapTHHBI MHpa B
00II1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE

149

O0001eHne
CUCTEMAaTHU3alUs 3HaHWUH 110
Tteme "Kunemaruka"

https://m.edso0.ru/S0X9P3D3B

150

O0600mIeHne n
CHUCTEMATH3alUs 3HAHWH 110
teme "Kunemaruka"

https://m.edso00.ru/A3P8X2K5G

151

O06o00611IEHNE U
cUCTEMAaTU3als 3HAHUHN I10
teme "Jlunamuka"

https://m.edsoo.ru/X2C7H4U4X

152

O0o00menue u
cUCTEMAaTU3aIys 3HaHUH 110
teme "CTaTuka TBEpJI0ro
Tena"

https://m.edsoo.ru/T7D1M4U7C

153

O60061menue u
CUCTEeMaTH3alMsl 3HAaHUH 110
TeMe "3aKOHBI COXpAaHEHUS B
MeXaHuke"

https://m.edso0.ru/W1J3TOD8O

154

O06o0011IEHNE U
CHUCTEMAaTH3alMsl 3HAaHUH 110
Teme "OCHOBBI MOJIEKYIISIPHO-
KMHETUYECKOU Teopun”

https://m.edsoo.ru/F3F6A8Q5I



https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C
https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I

155

O0o0061IeHNE U
CHCTEeMAaTH3aIHs 3HAaHUH 110
teme "TepmoauHaMuka.
TemnmoBsle MaIHBL"

https://m.edso0.ru/T1C9Z26Y9J

156

O0o00611eHNE U
CHCTeMaTH3aIs 3HaHUH 110
Teme "ArperaTHble COCTOSIHUS
pemecTBa. Pa3oBbie
nepexonr”

https://m.edso0.ru/Y9J8J3B9G

157

O0600mIeHne
cUcTeMaTU3anys 3HaHUH 110
Teme "DnekTpuueckoe mnojie"

https://m.edsoo0.ru/P3V2N4G70Q

158

O0o00menue u
cUCTEMAaTU3alys 3HaHUH 110
teMe "IlocTosSHHBII
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/R1IE6M5LOT

159

O60061enue u
CUCTEeMaTH3alMsl 3HAaHUH 110
Teme "TOKHM B pa3IM4HbIX
cpenax"

https://m.edsoo.ru/H1K3Q20Q4W

160

O06o0011IEHNE U
cucTeMaTu3alus 3HaHui 110
TeMme "MaruutHoe noJe"

https://m.edsoo.ru/W5D2V6S7W

161

PesepBHrlit ypok. O600mIeHEe
U cucTeMaTH3alus 3HaHUH 1o
Teme "DJIeKTpOMarHuTHast
UHIyKIus"

https://m.edsoo.ru/B3F70O5C1F



https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F

162

PesepBHeiii ypok. O600IIeHNE
M CHCTEMAaTH3allMsl 3HAHUH 110
TeMe "MexaHn4yecKue
KoJyie0anus"

https://m.edsoo.ru/E1Y1A2HIL

163

PesepBHrIit ypok. O000IICHNE
Y CHCTeMaTH3alus 3HaHUH 110
TeMe "DIEeKTpOMarHuTHbIE
KojebaHus"

https://m.edsoo0.ru/F8S9P7F8V

164

PeseprubIit ypok. O600meHNe
Y CUCTEMATH3alMs 3HAHUU 110
teme "MexaHndeckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/I7R6C5M4A

165

PeseprubIit ypok. O600meHNe
U CUCTeMaTH3alusl 3HaHHUH 110
teme "OnTuka"

https://m.edsoo.ru/M4W5I5R8V

166

PeseprubIit ypok. O600meHNe
U CUCTeMaTu3alusl 3HaHH 110
teme "OcHoBbl CTO"

https://m.edsoo.ru/V9Z5U6PIN

167

PesepBHbIil ypok. O600meHIE
U cCUCTeMaTH3alusl 3HaHH 110
teMe "KopnyckymnsipHo-
BOJIHOBOH nyanu3m"

https://m.edso0.ru/0O2U5X7K40Q

168

PesepBHbiit ypok. O600mIeHEe
Y CUCTeMaTH3alysl 3HaHHH 110
teMe "@u3nka atoma"

https://m.edsoo.ru/U1Q9R3S8P

169

PesepBHriit ypok. O600IeHEe
Y CHCTEMaTH3allus 3HAHUH 0

https://m.edso0.ru/BOY1C2P3Q
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TeMe "®u3nKa aTOMHOTO s/ipa
U DJIEMEHTapHbIX yacTull"

PesepBHrIit ypok. O000IICHNE
U cucreMarui3anusia 3HAHWUH 110

170 " 1 https://m.eds00.ru/SSR2W9F7G
Teme "DIeMEeHThI
acTpo¢puzuxu”
OBIIEE KOJIMYECTBO YACOB 170 16

10 [TPOT'PAMME



https://m.edsoo.ru/S5R2W9F7G




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TpPUMEPAX pojb W MecTo (U3UKA B
(hopMUPOBaHUHU COBPEMEHHOM HAYYHOW KapTHUHBI MHpA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTHYECKOM JIEATEIIBHOCTH
JIFOJICH

10.2

Y4uThIBaTh IPAHULIBI TPUMEHEHUS NU3YUYEHHBIX (PU3UUECKUX MOJEINeH:
MarepuaigbHas TOYKAa, WHEPIHAIbHAs CHCTeMa OTCUéTa, aOCOJIFOTHO
TBEPAOE TEJO, UACATBHBIN Ta3; MOJEIN CTPOCHUS ra30B, KUJIKOCTEH U
TBEPABIX TEJI, TOYEYHBIM AIIEKTPUYECKUN 3apsii — MpPHU PELICHHUH
(buznueckux 3aaa4y

10.3

Pacnio3znaBath ¢usnueckue sBIEHUS (IIPOIECCh) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHUECKON Teopuu
CTpOEHHUS BEIIeCTBA U  DIIEKTPOJMHAMUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJMHEWHOE NBH)KEHHE, CBOOOTHOE MajieHUe
TN, JABIKEHUE IO OKPYKHOCTH, HHEpIHs, B3aUMOJCHCTBHE Tell;
muddy3usi, OpOYHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH U TBEPIBIX
TeJ, U3MeHeHue 00bEMa TeJ MPU HarpeBaHUU (OXJIaXKICHUH ), TEILNIOBOE
paBHOBECHE, UCTIApEHUEe, KOHACHCAIus, IUIaBJIeHHe, KPUCTaUIU3allHs,
KUIEHUE, BIKHOCTh BO3/yXa, MOBBIIICHUE JABJICHHS Ta3a MpU €ro
HarpeBaHWU B 3aKPbITOM COCyZA€, CBA3b MEXIYy IapamMeTpaMu
COCTOSIHUS Ta3a B U30IPOLIeccax; dJICKTpU3aIHs Tel, B3auMOIeHCTBUE
3apsIoB

10.4

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, HCIONb3ys (U3NYecKue
BEJIMYMHBI: KOOPJAUHATA, IIyTh, EPEMEIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, UMIYJIbC Tela, KUHETUYeCKas SHeprus,
NOTEHIMAJIbHAsL SHEpPrus, MexaHuuyeckas paboTa, MexaHHYecKas
MOIITHOCTb; ITPU OMTUCAHUU NPABUIILHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTOJIb3YeMbIX BEJIMYUH, UX OOO3HAYEHHS M EAMHUIBI, HAXOIUTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMHY C APYTHUMHU
BEIMYMHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€N U TEIJIOBBIS SABJICHUA,
HCIIOJIb3YA (pI/IBI/I‘-ICCKI/IC BCJIIMYHHBIL: JAaBJICHUC TIas3a, TEMIICpartypa,
CpCaHsAsl KMHCTHYCCKAd SHCPIrUsd XaOTHUYCCKOI'O ABUKCHHUA MOJICKYII,
CpCAHCKBaApaTUIHass CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIUJIOTHI,
BHYTPCHHSAA SHCPIusd, pa60Ta rasa, KOB(I)(I)I/ILII/ICHT MOJIC3HOT'O IEHCTBUS




TEIJIOBOTO  JABUIAaTENsl; IPU OIMCAHUM IIPABUIBHO TPAaKTOBATh
(GU3NYEeCKUi CMBICT HCIOJB3yEeMBIX BEIUYMH, MX OOO3HAYCHUS U
€IMHUIIBI, HAXOIUTHh (POPMYIIBI, CBSI3BIBAIOLINE TAHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTMMU BEJIMYUHAM

10.6

OnuceiBaTh U3y4EHHBIE DJJIEKTPUUYECKHE CBOMCTBa BeUIeCTBA U
QIIEKTPUYECKHE  SIBJICHUS  (IPOIIECCHI), HCIONB3YS  (hU3HYEecKHe
BEIIMYUHBL:  DJIEKTPUYECKHM  3apsf,  DIEKTpUYECKOe  IIOJIE,
HaIpsDKEHHOCTh  IOJIA, IMOTEHIMAJ, Pa3HOCTh NOTEHIUAIOB; IpH
OTIMCAHUU MTPABUJIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCIOJIB3YEMBIX
BEJIMYMH, HMX OO0O3HauY€HUs M €AUHMLBI; YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYyrUMU
BEJINYNHAMH

10.7

aHAJIM3UPOBaTh (U3MUECKHE TPOILeCChl U SABIEHUS, HCHOJB3Ys
(u3nyeckre 3aKOHbI M MPUHIUIIBL: 3aKOH BCEeMUPHOTO Tsrotenus, I, 11
n III 3akonbl HBIOTOHA, 3aKOH COXpAaHEHMS] MEXaHWYECKOW SHEPIHH,
3aKOH COXpPAHEHHUs UMITYJbCa, IPUHLNI CYNEPIO3ULUN CHJI, IPUHIINII
PaBHOIIpAaBHsI HHEPLUUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJISIPHO-
KHHETUYECKYIO TCOPUIO CTPOCHHUS BEIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpPEIHEH KUHETHMYECKOW DJHEPruM TEILUIOBOIO JBUKCHHUS MOJIEKYI C
aOCOJIIOTHOW TeMIIepaTypoM, MEPBBI 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXPAaHEHHs DIEKTPUYECKOro 3apsna, 3akoH Kynona; mpu 3ToM
pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe
BBIP)XEHUE U YCIIOBHUS (TPAHULIBI, 00JACTH) IPUMEHUMOCTH

10.8

OOBIACHATE OCHOBHEIC MMPpUHOUIIBL ,I[CﬁCTBHH MalluH, HpI/I60pOB U
TECXHHYCCKHUX YCTpOﬁCTB; pas3jiniyatb YCJIOBHA HX 0e301macHoro
HCIIOJIb30BaHHUs B HOBCCI[HCBHOI‘/'I KHU3HHU

10.9

BBINOIHATE 3KCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOIIECCOB C UCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPU
3ToM (GOpMyIUpOBaTh MpobiemMy (3amady) U TUIOTE3y Yy4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TPEIJIONKCHHOTO
000pyI0BaHUs, IPOBOIUTH OMBIT ¥ (POPMYITHPOBATH BHIBOIbI

10.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHBLIC HN3MCPCHUA (bHSPI‘-ICCKPIX
BCJIIMYHH, IIPpU 3TOM BBI6I/IpaTB OINTHMANIbHEIN CII0CO0 HU3MECPCHHUA U
HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKHU HOFpeHlHOCTeﬁ HBMepeHI/Iﬁ

10.11

HccnegoBaTh 3aBHCHMOCTH MCIKAY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHAMH C
HCIIOJIb30BAHUECM TIPSAMBIX I/I3MepeHI/II>'I; IIpu 3TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (bHKCHpOBaTB PE3YJIbTAThI nonyquHoﬁ 3aBUCUMOCTH
(I)I/I3I/I‘-ICCKI/IX BCJIMYMH B BUAC Ta6J'II/II_I ur pa(I)I/IKOB, J€JIaThb BbIBOABI I10
pe3yibTaTaM HCCICIOBAHUA

10.12

Cobmronate mpaBuia 0e€30MacHOro  TpyAa TMpH  MPOBEIECHHUH
UCCIIeIOBaHUII B paMKax y4yeOHOTro OSKCHEpUMEHTa, y4eOHO-




HCCIIEIOBATENBCKOM U MPOEKTHOM AESATEIBHOCTH C UCIIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PyIOBaHUS

10.13

Pemrate pacu€rHble 3a1a4M ¢ SBHO 33aHHON (PU3MUECKON MOJEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIUIBI; Ha OCHOBE aHAIIN3a
yCcIoBUSL  3ajaud  BBIOMpATh  (U3UYECKYIO MOJEIb, BBIICIATH
¢u3nveckre BeMMYUHBI U (HOPMYIBI, HEOOXOAUMBIE IS €€ pelIeHus,
IPOBOAUTDH Pacu€Thl U OLICHUBATh PEATbHOCTh MOJYYEHHOIO 3HAUCHUS
(hbU3UYECKON BETUYHHBI

10.14

Pemrare  KauecTBeHHBIE ~ 3aJauu:  BBICTPaMBaTh  JIOTMYECKHU
HENIPOTUBOPEUYMBYIO LIETIOUYKY PACCYXKICHUN C ONIOPON HA U3y4EHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

10.15

Wcnonb3oBarh mpu pemieHUH Yy4eOHbIX 3a/Jady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMH JUIsl TOWCKa, CTPYKTypUPOBaHMS,
WHTEpIpEeTali U MpeAcTaBiIeHHs] y4eOHON M HaydyHO-TIOMYJSPHOU
nH(pOopMalUHY, TOTYYEHHON U3 Pa3IMYHBIX WCTOYHUKOB; KPUTHUUYECKU
aHAIM3UPOBATH MOJy4aeMYyI0 HH(YOPMAIUIO

10.16

[IpuBouTE mpuMeEpbl BKJIAaJa POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-
(GU3UKOB B pa3sBUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIErO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpEeTHUECKUE 3HAHUS MO (U3UKE B TOBCEIHEBHOM
YKU3HU U1 oOecrieueHust 0e30TacCHOCTH MPU OOpaIIeHUH ¢ MPUOopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHHUS 3II0POBbS H
COOJIIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHHUS B OKPY)KAIOIIEH cpelie

10.18

PaGortatp B rpynme ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TIPYHIbl, palUOHAIBHO  pacIpeneisaTh
00S3aHHOCTM U IUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAAPTHBIX
CUTYyallusiX, aJIeKBaTHO OIEHUBATh BKJIAJ KaXIOr0 W3 YYaCTHHKOB
TPYIIIBI B PellIeHUe paccMaTpUBaeMOi MpoOIeMBbl

11 KIIACC

Kox
NpoBEPsSIEMOro
pe3yabTaTa

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero 00pa3oBaHusd

JleMOHCTpHpOBaTh Ha TMpUMEpax pojidb M MecTo (U3UKU B
(OopMUpPOBAaHUM COBPEMEHHOW HAy4YHOH KapTHUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B IPAKTUUECKOU NEATEIbHOCTH
Jro/ieH, IeJT0CTHOCTh U €IMHCTBO (PM3UYECKOM KapTHUHBI MUpa




11.2

Y4uTHIBaTh IPaHULIBI IPUMEHEHUS N3YUYCHHBIX (PU3MUECKUX MOJAECTICH:
TOYEYHBIN JIEKTPUYECKUN 3apsfl, AlepHas MOJEIb aTOMa, HYKJIOHHAs
MO/I€TIb ATOMHOTO si/ipa MPHU PEeLIeHUH (PU3NUECKUX 33134

11.3

Pacnio3naBate usnyeckue siBieHust (poueccsl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMHUKM W  KBAaHTOBOW  (hW3HKH:
JJIEKTpUYECKasl IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHOE€  JEWCTBHUSI ~ TOKa,  B3aUMOJICHCTBHE  MAarHMTOB,
JNIEKTPOMArHUTHasE MHAYKLHMSA, JIeACTBME MAarHMTHOTO II0JI1 Ha
MPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsjl, 3JIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, MPSAMOJUHEIHOE pacnpoCTpaHEHHE CBETa,
OTpaX€HHe, IMpeJloMJIeHue, uHTepdepeHuus, audpakuus u
MOJISIpU3aliis CBETa, TUCHEepPCUsi CBeTa, (POTO3NEKTpUUECKUN IPPEeKT
(boToapdexT), cBeTOBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEMYATOTO
CIEKTpa aromMa BOJIOPOJA, €CTECTBEHHas M  HCKYCCTBEHHas
Paavo0aKTUBHOCTh

114

OnuceiBaTh M3yYEHHBIE CBOWMCTBA BEIIECTBA  (DJICKTPUYECKUE,
MarduTHBIC, ONITUYCCKHUEC, DJICKTPUICCKYIO IMTPOBOAMMOCTL Pa3JIMYHBIX
Cpemn) W DIIEKTPOMAarHWTHBIC SIBJIEHUSA (MPOIECCHI), HCIOJIB3Ys
¢u3nueckue BENIUYUHBL: DJIEKTPUUYECKHM  3apsi, CHila  TOKa,
ANEKTPUYECKOE  HAINpSOKEHHE,  JJEKTPUUYECKOE  COIMPOTUBIICHHE,
pasHocTh moteHnuanoB, DJIC, pabora Toka, MHIYKIUS MArHUTHOTO
nosst, cuna Ammepa, cuia JlopeHIa, HHIYKTUBHOCTb KaTYIIKH,
SHEpPrusl 3JEKTPUUYECKOTO U MArHUTHOTO TOJIeH, MEepHoJ U 4YacToTa
Kosie0aHuil B Koje0aTeIbHOM KOHTYpE, 3aps/l U CUiia TOKa B Ipoliecce
FapMOHUYECKHX  DJIGKTPOMArHUTHBIX  KOJIEOaHMIA, doxycHoe
paccTosiHMe W ONTUYecKas CUia JIMH3BI, MPU OMHCAHUM MPABHIBHO
TPakTOBaThb (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIWYMH, UX
0003HaYeHHs] M EIUHUIBI, YKa3biBaTh (OPMYJbI, CBS3BIBAIOIINE
JaHHYIO (PM3UUYECKYIO BEIHUMHY C JPYTUMH BEIMYMHAMHU

115

OnuceiBaTh HU3YYCHHBIC KBAHTOBBLIC ABJICHUS U IIPOUECCCHI, NUCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IG BCIIMYHHBI: CKOPOCTb 3JJICKTPOMAIHUTHBIX BOJIH, IJIMHA
BOJIHBI MW YaCTOTa CBCTA, SJHCPruss MU UMIIYIIbC (I)OTOHa, nepuona
nojrypacmnaja, OSHEprusa CBA3M ATOMHBIX AACP, IIPU OINMCAHUU
IIPAaBUJIBHO TPAKTOBATb (1)H3H‘ICCKHﬁ CMBICJI UCIIOJIB3YEMbIX BCIIMYHH,
ux 0003HAUYCHUS H CAWHUIBI; YKa3bIBATb (I)OpMy.]'ILI, CBA3BIBAIOIIHEC
JaHHYIO (pI/IBI/ILIeCKyIO BCIIMYNHY C APYTUMH BCIIMYUHAMU, BBIYUCIIATH
3HA4YCHUC (1)H3H‘-ICCKOI>1 BCJIIMYHHBI

11.6

AHaJ'II/I3I/IpOBaTB (I)I/I3I/I‘-ICCKI/IC nmpouccCol MW ABJICHUSA, HCIIOJIb3YsA
(I)I/I3I/I‘-ICCKI/IG 3aKOHbI u MMPUHIUIIBI: 3aKOH OMa, 3aKOHBbI
OCJICAOBATCIIBHOTO W MApPaJUICJIIBHOI'O COCAUHCHUSA TIPOBOJHUKOB,
3aKOH I[)KOYJBI - HeHua, 3aKOH BHCKTpOMaFHHTHOﬁ HHAYKIUU, 3aKOH




MPSIMOJIMHENHOIO PacIIPOCTPAHEHUS CBETA, 3aKOHbI OTPAXEHUSI CBETA,
3aKOHBl  IIPEJIOMJIEHMSI  CBETa, ypaBHEHME OWHINTEHHA A
doTorddekra, 3aKOH COXpaHEHUS DHEPIHH, 3aKOH COXpPaHCHUS
UMITyJbCa, 3aKOH COXpPAHEHHUS DJEKTPUUECKOro 3apsiaa, 3aKOH
COXpPAaHEHHS  MaccoBOrO  yucia, MocTynarsl  bopa,  3akoH
pPaAMOaKTHBHOIO pacmaja; IMpud d3TOM  pa3ivyaTh CJIOBECHYIO
(OopMYITHPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKCHHUE U YCIOBUS
(rpaHuIBl, 00J1aCTH) MPUMEHUMOCTH

11.7

Onpenenath HampaBiICHUE BEKTOpa HWHIYKIIMA MAarHUTHOTO TIOJIS
MMPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopeniia

11.8

CtpouTh ¥ OINHKCHIBATh H300paXeHHE, CO3/IaBaeMOE€ IUIOCKUM
3€pKajJoM, TOHKOM JINH301

11.9

Brimomaare OKCIICPUMCHTEI 110 UCCIICAOBAHUTIO q)HSI/I‘IeCKI/IX SIBJICHUH U
MIPOLIECCOB C MCIOJIBb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM; IIpH
sToM (QOopMyIHpoBaTh TpoOieMy (3aady) U THIOTE3y y4eOHOTO
OKCMIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIIOKEHHOTO
000py10BaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIbI

11.10

OcymiecTBidATh MpsIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NUECKUX
BEJIMYMH; MPU STOM BBIOMpPATh ONTHUMAJBHBIA CrIOCO0 M3MEpeHus U
WCIOJIb30BaTh U3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEN U3MepeHuit

11.11

HccnenoBaTh 3aBUCHMOCTH (DU3MUECKUX BEIMYUH C UCIIOJIB30BAHUEM
NpSIMBIX ~M3MEPEHH; TMpPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bukcupoBaTh pe3yibTaThl IMOJIYYEHHON 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIE TaOIUI] ¥ TpaduKOB, A€TIaTh BHIBOABI [0 PE3yIbTaTaM
UCCIICJIOBAHUS

11.12

CobOmomaTh mpaBmiia  0e30MacHOro Tpyda TMpu  MPOBEACHUU
UCCIIEJIOBAaHUM B paMKax y4eOHOro OJKCHEepHMEHTa, Y4eOHO-
UCCIIEJIOBATENILCKOM M MPOEKTHOW JESTeNbHOCTH C HCIHOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a00PATOPHOTO 000PYAOBAHUS

11.13

Pemats pacu€rHble 3a1a4ul ¢ SBHO 33aJaHHOM (PU3UYECKON MOJIEINbIO,
UCTIOJNIB3YSl (pU3WYECKHE 3aKOHBI M TMPHUHIIMIIBI; HA OCHOBE aHaIM3a
yCIOBUSL 3aJaud  BBIOMpAaTh (U3UYECKYIO MOJENb, BBIICIATH
(u3nueckrue BeTMYUHBI U (HOPMYIBI, HEOOXOAUMBIE ATl €€ pelIeHus,
MPOBOJIUTH PACUYETHl U OLIEHUBATH PEAJTLHOCTh MOJYYEHHOTO 3HAUEHUS
(bu3MUecKo BEIUMYUHBI

11.14

Pemate Ka4CCTBCHHBIC 3agadyun: BBICTPAaNBATb JOTNYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYUKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha N3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/IBI/I‘ICCKI/IC SABJICHUA

11.15

Hcnons30BaTh Inpu pCIICHUU y‘{e6HBIX 3aa4 COBPCMCHHBIC
I/IH(bOpMaI_II/IOHHLIC TCXHOJIOTUM JIsI TIOUCKA, CTPYKTYPHUPOBAHMHA,




UHTEPIpPETAllMM U IPEACTaBICHUs Y4eOHON M HaydyHO-IOMYJSPHOU
nH(pOpMAIINHY, TOTYYSHHON U3 pa3iMYHBIX MCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJIY4aeMYI0 HH(OPMALIHIO

11.16

OOBSCHATh TPHUHIUIBI JCHCTBHUS MAIIWH, MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3iMyaTh YCJIOBHUS UX 0€30MacHOr0 HCMOJb30BaHUS B
MOBCEIHEBHOU KU3HU

11.17

[IpuBoUTE mpuMeEpbl BKJIAaJa POCCUNUCKUX U 3apyOEkKHBIX YUEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUC TCXHUKH U TEXHOJIOTUH

11.18

Hcnonb3oBaTth TeOpeTHUECKHUE 3HAHUS MO (U3UKE B MOBCEAHEBHOMN
YKW3HU JU1s1 oOecrieueHust 0€30acHOCTH MPU OOpalleHUH ¢ MpuoopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHEHHUS 3JI0POBBS H
coOII0ACHNS HOPM 9KOJIOTMUYECKOTO TIOBEIEHUS B OKpYXKaIolIei cpene

11.19

PaGotatp B rpynme ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYIIbI, PAalMOHAIBHO  paclpeaessiTh
00s3aHHOCTM U IUJIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTYyallusiX, a/leKBaTHO OLEHMBATh BKJIAJ KaXIOr0 W3 YYaCTHHKOB
TPYIIBI B pellIeHne paccMaTpuBaeMoi IPoOIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

Konx nposepsiemoro
pasjena  JJIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOBI HAYUHOI'O [IO3HAHUA

11

®usnka — Hayka o npupoje. Haydansle MeTopl
IIO3HAHMUS  OKPYKAOULIETO MHpa. Ponp
JKCIIEPUMEHTA U TEOPUU B IIPOLIECCE MO3HAHUS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MopaenupoBanue  (PU3NYECKUX  SBICHUH W
nporeccoB. Hayunsle rumotesbl. dusnyeckue
3aKOHBI U Teopud. ['paHUIBl TPUMEHUMOCTH
bu3ndecKkux 3aKOHOB. [IpHHIMI COOTBETCTBHUSL.
Ponrs u wmecto ¢usuku B dopmupoBaHUH
COBPEMEHHOM HAy4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU ESITEIbHOCTH JIOJICH

MEXAHHUKA

KNMHEMATHKA

211

Mexagnueckoe nBmkeHue. OTHOCUTEILHOCTE
MexaHnyeckoro nBmxeHusa. Cucrema orcuéra.
Tpaektopus

2.1.2

[lepemenienue, CKOpOCTh (CpedHsisi CKOPOCTb,
MT'HOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepuaIbHOW TOYKH, HUX MPOEKIHUH Ha OCHU
cuctembl koopauHat. CrloxeHue nepeMernieHui
U CJIO)KEHHE CKOPOCTEi

2.1

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
IpsIMOJIMHEITHOE JBUOKCHHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHSI,
NYyTH U MEPEMELICHUs] MaTEPUAIbHOW TOYKU OT
BPEMEHHU

214

CBoOoHOE majieHne. Y CKOpeHne cB0OOTHOTO
naJIcHus

2.15

KpuBonuneiiHoe  nBuxeHue.  PaBHOMepHOe
JBUKECHHE MaTepuaabHOU TOYKHU 1o
OKPY)KHOCTU. YTJIOBAasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. [lepuon u 4acToTa.
LleHTpOCTPEMUTENIBHOE YCKOPEHUE




2.1.6

Texauueckue yCTpOMCTBA: CIIUJIOMETD,
JBUKCHHE CHaApsAOB, LEIHBIE W PEMEHHBIC
nepenadu

2.1.7

[IpakTrueckue paboTHI. N3mepenue
MT'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKIYy IYTAMH, INPONIACHHBIMU
TEJIOM  3a  IIOCIENOBAaTEIIbHBIE  PaBHbIE
IPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM
JB)KEHUHM C HAYaJlbHOM CKOpPOCTBIO, PaBHOM
Hym0. M3ydeHue NBUKEHHS IIapuKa B BSI3KOM
KHUJIKOCTH. N3yuenne JIBYKCHUSI Tena,
OpOIIEHHOTO TOPU30HTATBHO

2.2

JMUHAMUKA

221

[Tpunnun otHocutensHOoCTH [Manmunes. Ilepserit
3akoH Hprorona. HHepuuanbHblE CHCTEMBI
oTcyéra

2.2.2

Macca rena. Cuna. [IpuHIHI Cyniepno3uiuy CUil

2.2.3

Bropoii 3akoH HproToHa s MaTepuanibHOM
TOYKHU B HHEpIHaNbHOU cucteme oTcuéra (MCO).
Tperunii 3akoH HploTOHa mJI1 MaTepUaIbHBIX
TOYEK

2.2.4

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TIKECTH.
[TepBas kocmu4deckast CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe tpenue. Cuiia TpeHHs
CKOJIbKEHHUST W CWJIa  TPEHUS  IOKOS.
Kosddunument tpenus. Cuna conmpoTHUBICHHUS
IPU IBIKEHUH TeJa B )KUIKOCTH WJIH rase

2.2.7

HOCTYHaTCJ'IBHOC Hn BpaliaTCJIbHOC AIBHXCHHC
a0COJIFOTHO TBépI[Ol"O TCI1a

2.2.8

MOMEHT cujibl OTHOCUTEIBHO OCH BpAIICHUS.
[lneyo cunel. YcnoBus paBHOBECHUS TBEPAOTO
tenna B UCO

2.2.9

Texauueckue YCTpOﬁCTBaZ TIOAIIHUITHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue paboThl. l3ydeHune ABMKEHUS
Opycka 1O HaKJIOHHOW TMJIOCKOCTH  TOJ
JNEUCTBUEM HecKoJibkux cui. HcciaenoBanue
3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIONIUX B
nepopMupyeMoil  MPYXHHE U PE3UHOBOM




oOpaszme, OT BeNMYMHBI UX jAedopMaruu.
HccnenoBanue ycnoBuil paBHOBECUs TBEPIOTO
TeJla, UIMEIOLIET0 OCh BPAILCHUS

3AKOHbBI COXPAHEHIN A B MEXAHUKE

NMmnynsc  MarepuanbHOM  TOYKH, CHUCTEMBI

2.3.1 MaTepUaIbHBIX TOYeK. Mmnynsc cuibl u
W3MCHCHUE UMITYJIbCa Tea
3.9 3akoH coxpaneHuss umnyiasca B HCO.
e PeakTHBHOE JBIKEHHUE
2.3.3 PaboTa cumbl
2.3.4 MOUTHOCTH CHUJITBI
935 Kunernueckas sHeprusi MarepualibHOW TOYKH.
o TeopemMao KMHETHUYECKOM SHEPTUH
[TorenumanbHas  sHeprus.  lloTeHumanbHas
SHEpPrus ynpyro Je)OpMHPOBAHHON TPYKUHBI.
2.3 236 IMoTeHiManbHass  SHEpPrus  Teja  BOMM3H
MOBEPXHOCTU 3eMJIU
[ToTenuuanbHble M HEMOTEHLHAJIbHBIE CHIIBI.
937 Csi3b  pabOTHl HEMOTEHUMATBHBIX CHUJ C
o U3MEHEHUEM MEXaHMYECKOW DHEPIMU CHCTEMBI
TeJl. 3aKOH COXPaHEHUs] MEXaHUYECKOW SHEPTUU
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
239 Texnuyeckue yCTpOWCTBa: ABM)KCHHUE DaKeT,
o BOJOMET, KOIIED, IPYKMHHBIHA IHCTOJIET
[Ipaktuueckne paboTel. M3ydeHwe  CBS3H
2310 CKOpPOCTEl TeJl TMpu  HEYINpyroMm  yaape.
o UccnenoBanue  cBsi3u  paboThl  CHJIBL  C
M3MEHEHHUEM MEXaHWYEeCKOUW SHEpruu Temna
3 MOJIEKVJISIPHASA ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN
OcHoBHBIE MOJIOKECHUS MOJIEKYIISIPHO-
311 KMHETUYECKOU TeOpUH. bpOyHOBCKOE IBUIKEHHUE.
o Huddysust. Xapaktep JIBUKCHUSI u
31 B3aMMO/ICHCTBUS YACTHI] BEIIECTBA
. Mojenu cTpoeHus ra30oB, )KUIAKOCTEU U TBEPABIX
3.1.2 TeN ¥ 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJENEN
313 Macca ™onekyn. KonudectBo — BemiecTa.

[Tocrosinnas ABoraapo




3.14

TemmoBoe paBHOBecue. Temmeparypa U €€
n3mepenue. [llkana remneparyp Llenscus

3.15

Monenb uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKO I TEeopun
UJICAIBHOTO Ta3a

3.1.6

AOcosroTHas TeMmreparypa Kak Mepa CpeaHeu
KUHETUYECKOM HSHEPruu TEIJIOBOIO JBMXKECHUS
yactul rasza. [llkama remneparyp KenbBuna

3.1.7

Vpasuenue Knaneiipona — MenzaeneeBa. 3akoH
HanbroHa

3.18

lazoBwie 3akoHBI. M30mporieccsl B UACATHLHOM
ra3e¢ C IOCTOSHHBIM KOJUYECTBOM BEIICCTBA:
U30TEepMa, U30X0pa, n300apa

3.1.9

Texnnueckue YCTpOWCTBA: TEPMOMETD,
OGapomeTp

3.1.10

[IpakTnueckue pabotel. M3Mepenue Macchl
BO3/lyXa B KJIAacCHOM KoMmHate. MccnenoBanue
3aBHCHMOCTH MEXKIY MapaMeTpaMH COCTOSHUSA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMMKNU

3.2.1

TepMoauHamuyeckass cucrema. BHyTpeHHsS
SHEprusi TEPMOJUHAMHUYECKONW CHUCTEMBI U
CrocoObl €€ U3MEHEHHS

3.2.2

KonnuectBo TemnoTel U paborta. BuyrpeHHss
SHEPrusi 0JTHOATOMHOTO HUJICAILHOTO ra3a

3.2.3

Buapsl  Temonepenauu:  TEMJIONPOBOIAHOCTD,
KOHBEKLHUS, H3Iy4eHHe. TermnoéMKOCTh Tea.
VYnenrHasgd TeINIOEMKOCTh BelllecTBa. Pacyér
KOJINYECTBA TEIJIOTHI MPH TEIUIONEpeiaue

3.2.4

[lepBbIit 3aKOH TepMOaMHAMUKHU. [IpuMeHeHue
HIEPBOTO 3aKOHa TEPMOIMHAMHUKH K
uzomnporneccam. ['paduyeckas uHTepHperanus
paboThI raza

3.2.5

TeruoBsle  MammHbl. [IpuHOMIOBL  IEWCTBUS
TeIUIOBbIX MamuH. [IpeoOpazoBanus sHEpruu B
TeIUIoBbIX MamurHax. Koaddumuent monesHoro
nevicteust (manmee — KIIJ]) TermmoBoii MarlvHBIL
[ukn Kapno u ero KI1/|

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKHU.
HeobGpatumocts  mporieccoB B HpUPOJIE.




TenmoBeie JIBUTATEIH. DKOJIOTUYECKHE
POOJIEMBI TEeTIOIHEPTeTUKH

Texanueckue YCTPOMCTBA: JBUI'aTelIb
3.2.7 BHYTPEHHETO CrOpaHuUs, OBITOBOW XOJIOMIIbHUK,
KOHIUIIOHED
398 [IpakTnueckue pabotel. M3Mepenue yaenbHOU

TEIUIOEMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILIECBA. ®A30BbIE

[EPEXO/bI

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue u
KUIEHUE. Y IelibHas TeIIoTa napooOpa3oBaHMsL.

331 3aBHCHMOCTh  TEMIIEPATYPbl ~ KHIICHUS  OT
JTaBJICHUS
3.3 AOcComOTHAasT U OTHOCUTEJIbHAs BJIAXKHOCTD
o BO31yXa. HackIeHHsblii map
TBépnoe teno. Kpucrannmmyeckue u amopgHsbie
3.3.3 Tena. AHU3OTPONHS CBOWCTB  KPUCTAJUIOB.
3.3 Kunkue kpucrtamibl. COBpEMEHHbIE MaTEpUAIIbI
334 [InaBnenne W KpucTaIM3alusa. Y JeiabHas
e TemnoTa miasienus. CyomuManys
3.3.5 YpaBHEeHHE TEIIOBOTO OaslaHca
TexHndeckue  yCTpOHCTBA:  THIPOMETp |
336 HICUXPOMETP, KaJIOpUMETD, TEXHOJIOTUH
A HOJYYCHHs COBPEMEHHBIX MAaTepHaliOB, B TOM
YHCIIe HAHOMAaTEePHaIoB, U HAHOTEXHOJIOTUH
337 [IpakTryeckue padothl. Vi3MepeHne BiaXHOCTH
e BO3/IyXa
4 SJIEKTPOAMMHAMUKA
SJIEKTPOCTATUKA
411 Onektpusanus Ten. DIeKTpuueckuil 3apsaa. [Isa
o BUJIA DIICKTPUYECKHX 3aPAI0B
41.2 [IpoBoIHUKH, AUINEKTPUKH U MOJTYITPOBOIHUKA
4.1.3 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
4.1 4.1.4 B3aumoneiictue 3apsiioB. 3akoH Kynona
DneKTpuIecKoe ToJIe. HanpsoxéanocTs
4.1.5 aneKTpudeckoro nos. [IpuHuun cynepnosunun.
JIuHUN HANIPSHKEHHOCTH IEKTPHUUECKOTO TMOJIS
416 PaGora cun  3JEKTPOCTATUUECKOTO  IMOJIS.

ITorennuman. Pa3HOCTEH MOTEHIINAIOB




HpOBOI[HI/IKI/I n JUDJICKTPUKHM B IIOCTOSIHHOM

4.1.7 NIEKTPUYECKOM ToJIE. JusnekTpuueckas
IPOHUIIAEMOCTh
DNEeKTPOEMKOCTD. Kongencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOTO  KOHJIeHcaTopa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
Texuuueckue yCTpoiicTBa: AJIEKTPOCKOIL,
419 JNIEKTPOMETP,  ANNEKTpOCTaTUYECKass  3alluTa,
o 3a3eMJIEHHE DIIEKTPOIIPUOOPOB, KOHIEHCATOD,
KCEpPOKC, CTPYHMHBIN IPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

42.1

VYcnosus CYIIECTBOBAHUS MTOCTOSTHHOTO
AIEKTpUIECKOTO ToKa. McTtounuku Toka. Cuma
Toka. [TocTosiHHBIN TOK

4.2.2

Hanpspkenue. 3akon OMma [ij1s ydacTka 1enu

4.2.3

DJIEKTPUYECKOE  CONMPOTHUBIICHUE. Y IEIbHOE
COTPOTHBIICHUE BEIIeCTBa

4.2.4

HOCHGHOB&TGHBHOG, mapajijiCJIbHOC, CMCIIaHHOC
COCANMHEHUEC ITPOBOIHUKOB

4.2.5

PaGoTa snekrpuyeckoro toka. 3akoH J[xoyms —
Jlenna

4.2.6

MOH_[HOCTB OJICKTPHUYCCKOI'O TOKaA

4.2.7

anekTpoaBmwkymmas cuia (manee — DJC) m
BHYTPEHHEE COTPOTUBJICHUE HMCTOYHHKA TOKA.
3akon Oma I8  TONHOM  (3aMKHYTOI)
anieKkTpuueckoii nenu. KopoTkoe 3ampikaHue

4.2.8

DneKTpoHHas IPOBOJAUMOCTh TBEPIBIX
METaJIJIOB. 3aBHCUMOCTh COTMPOTUBIICHUS
METaJJIOB oT TEMIIepaTypHI.
CBepXpoBOIUMOCTh

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

HO.HyTIpOBOJIHI/IKI/I. CoOcTBeHHas H npuMecHas
MMPOBOAMMOCTDH HOJYIIPOBOAHHUKOB. CsoiicTBa p-
n rnepexoaa. HOHYHpOBO,Z[HI/IKOBBIC HpI/I60pBI

4.2.11

SHCKTpI/ILICCKI/II\/'I TOK B QJICKTPOJIATAX.
SHCKTpO.HI/ITI/I‘-IeCKaSI JUucconuanusi. 3J'IeKTp0J'IH3




4.2.12

DneKTpuyeckuil Tok B razax. CaMoCTOsITebHBIN
Y HECAMOCTOSATEIbHBIN pa3psi. PasinuHble TUIIBI
CaMOCTOSITENBHOTO pa3psaa. Moisnus. [1nazma

4.2.13

Texanueckue yYCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP,  peocTaT, HUCTOYHHKU  TOKa,
3JIEKTPOHArpeBaTeIbHbIE puOOpHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
CONPOTHBIIEHUS], BAKYYMHBIN JTO]I, TEPMUCTOPBI
U (QOTOpPE3UCTOPHI, MOTYITPOBOIHUKOBBIM AUO,
rajbBaHHKa

4.2.14

[IpakTnueckue padoTsl. M3yuenune cMmemaHHOro
COCIMHEHUS PE3UCTOPOB.

Nsmepenne 3JIC wncrouHnka TOKa M €O
BHYTpeHHero comnpoTtusieHus. HaOmronenue

ANIEKTPOJIH3a

11 KIJACC

Kox
pasnena
4

Koanposepsiemoro

3JIEMEHTAa

IIpoBepsieMble 3J1eMEHTBI COIEPKAHUS

SJIEKTPOAMHAMUMKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAY KW A

43.1

IToctosaunrle MarHuTel. B3auMmonencTsue
[IOCTOSIHHBIX MAarHUTOB

4.3.2

MarautHoe  mone. Bekrtop — MarHuTHOM
uHaykuu. [lpuHnun cynepno3uuuu. JluHum
MarHuTHOM uHAykuuu. KapTuHa nuHuMiMA
MarHUTHOM MHAYKIMM TOJISI TMOCTOSHHBIX
MarHyuToB

4.3.3

MarautHoe TmoJ€ NPOBOAHMKA C TOKOM.
Kaptuna nuHMHA 1oJIs JUIMHHOTO MPSIMOTO
IPOBOJHMKA U  3aMKHYTOTO  KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKd € TOKOM. OmnbIT
Opcrena. B3aumoneicTBUE INPOBOJHUKOB C
TOKOM

43.4

Cuna Amnepa, €€ MOAYJIb U HaIIPaBJICHUE

4.3.5

Cuna JlopeHua, €€ MoAy/lnb M HampaBJICHHE.
JIBHO>KEeHHUE 3apsKEHHOU YaCTUIIBI B




OJIHOPOJHOM MarHUTHOM moje. Pabora cuiiel

Jlopenua
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN
437 IToTok BekTOpa MarHUTHOM MHAYKLIMU
438 OJC wunaykuuu. 3aKoH 3JIEKTPOMArHUTHOU
e uHyKin Papajest
BuxpeBoe  anextpuueckoe moine. IC
43.9 WHAYKIIMA B  TPOBOJHHUKE, JIBWKYIIEMCS
o MOCTYAaTeIbHO B OJHOPOJIHOM MAarHUTHOM
moJie
4.3.10 [IpaBusio Jlenma
4311 NHayKTUBHOCTE. SIBIE€HHME CaMOMHIYKIIHH.
e OJIC camonHAyKIIMH
4.3.12 DHeprusi MarHUTHOTO MOJISl KaTYLIKU C TOKOM
4.3.13 DIIeKTPOMarHUTHOE TT0JIe
TexHuueckue  yCTpOWCTBAa:  IMOCTOSIHHBIE
4314 MarHMThl, AJIEKTPOMArHHUTHI,
o DIIEKTPOABUTATED, YCKOPUTENH
3JIEMEHTapHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[IpakTuueckue paboTHI. Nzydyenune
MarHUTHOTO TMOJS  KaTyIMIKM C  TOKOM.
4.3.15 Hccnenosanue TIeCTBUS IIOCTOSIHHOTO

MarouTa Ha paMKy C TOKOM. HCCJ’ICI{OB&HI/IC
SABJICHUSA 3H€KTpOMaFHHTHOﬁ HHAYKIUH

KOJIEBAHM A 1 BOJIHBI

5.1

MEXAHUYECKHUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

KonebarenpHas CHCTEMA. CBo0OoIHBIE
kojeOanusa.  ['apMOHMYECKHE  KOJIeOaHHS.
[lepuon, wyacrora, amrumtyga u  ¢asa
KoJIe0aHuH

5.1.2

IIpyxuHHblli  MadATHUK. MareMaTHu4ecKuii
MasiTHUK

5.1.3

YPaBHeHI/Ie TapMOHHUYCCKUX KOJICOaHUH.
Kunemarnueckoen JAUHAMHUYCCKOC OIIMCaHUC
K0JIe0aTeIIbHOTO JABHXXCHUA

5.1.4

[IpeBpamienue >HEprum Mpu rapMOHUYECKUX
kosiebanusx. CBsi3b aMIUIUTYAbI KoJieOaHUi
UCXOJHOM  BEJIMYMHBI C  aMIUIUTyJaMu
KOJIeOaHUH €€ CKOPOCTU M YCKOPEHUs




5.1.5

KoneGarenbHbIit KOHTYP. CBobomaHbIe
AIIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
K0J1€0aTEeJIbHOM KOHTYpE. AHAJIOTUS MEXIy
MEXaHHYECKUMH M AJIEKTPOMAarHUTHBIMHU
konebanusmu. @opmyna TomcoHa

5.1.6

3akoH COXpaHCHHUA OHCPruM B MHACAIBHOM
K0J1€0aTEeIbHOM KOHTYpE

°.1.7

BolHyXJIeHHBIE MEXaHMYeCKue KojeOaHusl.
Pe3onanc. Pe3onancuas KpuBasl.
BI)IHY)KIIGHHI)IG OJICKTPOMArHuTHBLIC
KoJ1e0aHusl.

5.1.8

[IepemenHbII TOK. CuHycouaanbHbIM
IIEPEMEHHBIN TOK.

5.1.9

MOoOIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYIHOE
W JEHCTBYIOIIEE 3HAYECHHE CHJIBI TOKa |
HanpsHKEHUS

5.1.10

Tpanchopmatop. IIpousBocTBo, nepenaya u
noTpediieHne  3JEKTPUYECKON  SHEprum.
DKOJIOTUYECKHE PHUCKH TpPH MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynerypa
HCIIOJIb30BaHUS AIIEKTPOIHEPTUN B
IIOBCEIHEBHOMN KU3HU

5.1.11

TexHudeckue  ycTpolcTBa:  celicMorpad,
ANEKTPUYECKUI 3BOHOK, JTUHUT
aNeKTponepenay

5.1.12

[IpakTuueckue paboTHI. Uccnenosanue
3aBUCUMOCTH TIEpUOJAa MaJbIX KOJICOaHH
rpy3a Ha HUTH OT JUIMHBI HUTU U MaccChl Tpy3a.
HccnenoBanue nepeMeHHOTO TOKa B LIETIH W3
MOCIIeZI0BATEIHHO COCTMHEHHBIX
KOHJICHCATOPa, KaTyIIKU U Pe3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJIHBI, yCIIOBUS
591 pacrpoCcTpaHeHHUs. [epuon. CkopocTb
o pacnpocTpaHeHHs M JUIMHA  BOJIHBI.
[Tonepeunsle ¥ MPOAOIbHbIE BOJHBI
599 WnTepdepenius u mdpaxus
o MEXaHUYECKHX BOJH
593 3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricora Tona. TemOp 3Byka




5.2.4

ONEeKTPOMarHUTHbHIE BOJIHBIL. Ycnosus
U3JIy4CHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenrtanusa BektopoB E, B u v B
NIEKTPOMATHUTHOM BOJIHE B BAKyyMe

5.2.5

CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH:
OTpak€HHE, MPEIOMIICHHE, MOJSpHU3aLus,
mudpaknus,  uHTepdepeHmus.  CKOpOCTh
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

[xana JIEKTPOMATrHUTHBIX BOJIH.
[IppuMeHeHre DIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pagruoCBiA3M W TCICBUIACHUA.
Pagnonoxarus. DNeKTPOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH CPeJIbl

5.2.8

TexHuueckue  YCTpPOWCTBA:  MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas IUArHOCTUKA
B TEXHHUKE u MEJIMLIIHE, panap,
paauoNpUEMHIK, TEJICBU30D, aHTCHHA,
tenedon, CBU-nieun

5.3

OIITHUKA

5.3.1

[IpsamonnHeiHOE pacIpoOCTpaHEHUE CBETa B
onxHOpoiHOM cpene. JIyd cBeTa

5.3.2

Otpaxkenue cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue n300paskeHu B IIIOCKOM 3e€pKajie

5.3.3

[Ipenomiienne cBeta. 3aKOHBI TMPEIOMIICHHS
CBETA. AOCOIIOTHBIA IOKa3aTeib
MIPEIIOMIICHUS

5.3.4

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIit
YrOJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcust cBera. CloXHBIH cOCTaB Oeoro
cBera. LlBer

5.3.6

CoOuparoriue M pacceMBarollUe  JUH3BI.
Tonkass nuH3a. DOKycHOE paccTOsIHME U
ONTUYECKasi Cuila TOHKOM JMH3bI. [locTpoenue
n300paXkeHui B coOMparomux "
pacceuBaromiux JuH3aX. Dopmyna TOHKON
JMH3BL. YBEIHUYEHHE, 1aBaeMOe JIMH30M

5.3.7

HpeIlCJ'IBI IMPUMCHUMOCTHU FCOMCTqueCKOﬁ
OIITUKHU




5.3.8

WnTepdepentus CBETAa. KorepenThsie
UCTOYHHUKH. YcnoBus HaOII0IeHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHONH  KapTUHE OT  JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxmus ceeta. Audpakinuonnas pemérka.
YcnoBue HaOMIONEHHS TIaBHBIX MaKCUMYMOB
NpY TIaJICHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPAKIMOHHYIO PEHIETKY

5.3.10

[Tonsipu3zanus cera

5.3.11

TexHuueckue  yCTpOWCTBA: O4YKHM, JIyIa,
¢doroanmnapar, MPOEKIUOHHBII  ammapar,
MHUKPOCKOII, TEJIECKOIN, BOJOKOHHAs OITHKAa,
TUpaKkIMOHHAs PeIETKa, TOISIPOU

5.3.12

[IpakTnueckue paboTHI. Nsmepenune
nokazatenst  mpenomsieHus.  VccnenoBanue
CBOMCTB M300pakeHuit B inH3aXx. Habmonenne
JUCTIEPCUU CBETa

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

I'panunibl  TPUMEHUMOCTH  KJIACCHYECKOM
MEXaHUKHU. [TocTynaTs TEOPHUH
OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTH MOJIYJIS
CKOPOCTH CBETa B BaKyyme, IPHUHIIHII
OTHOCHTEIBHOCTH DHUHINTEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMEHHOCTH.

3aMCI[J'ICHI/Ie BPEMCHHU U COKpalll€CHUC NJIWHBL

6.3

DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

6.4

CBsi3pb Macchl C DSHEpPrueil M HUMITYJIbCOM
CBOOOJIHOM  4YacTHIBl.  DHEPTrHs  IOKOS
CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®oronbl. Dopmyna Ilnanka cBsa3u dHEpPruu
(GoTOHA ¢ €ro 4acToTOW. DHEPrust U UMITYIIbC
dotoHa

7.1.2

OTtkpeiTHe M uccinenoBaHue ¢orodrddekra.
OneIThI AlT. CrouneroBa. 3aKOHBI

dororpdexra

7.1.3

VYpaBHenue OiHmTeHa 118 (orodrddexra.
«Kpacnas rpanuna» Gortoadpdexra




7.1.4

Hasnenue cera. OnbiTel [1L.H. Jlebenena

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texuuueckue  ycrpoiictBa:  (HOTOIICMEHT,
doToaTuuK, CoTHEUHAsT OaTapes, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogens aroma Tomcona. Omnbitel Pezepdopna
10 MCCJICIOBAHUIO CTPOCHUS aToMa.
ILnanerapnast MoJienp aToMa

7.2.2

[Toctynatel bopa. M3nydeHue u moriomieHue
(OTOHOB Ipu mepexoAe aromMa € OJHOTO
YPOBHS SHEPIrUM HA Ipyrod. Buiel cnexkTpos.
CrexTp ypoBHEH SHEpPIruu aToMa BOJAOPOJa

7.2.3

BomnoBele cBoiicTBa 4actui. BoiHEBI e
bpoinsa. KopnyckynsipHO-BOJHOBON Jyaau3M.
Judpakums 31eKTpOHOB Ha KpUCTaIax

7.2.4

CnodragHoe H# BBIHY)KICHHOC M3JIYYCHHC.
YeTpoicTBO ¥ MpUHIUTT paboTHI J1a3zepa

7.2.5

TexHuueckue yCTPOWCTBA:  CHEKTPAIbHBIN
aHainu3 (CIEKTPOCKOT), Jia3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenue
JMHEWYATOro CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl  HaOMIOACHUS W PETHCTPALUH
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTKpbITHE PaIMOaKTHBHOCTH. OIBITHI
Pesepdopna 1o  ompenencHuo  cocTaBa
pPaZMOaKTUBHOTO  HM3JIy4EHUS. CaoiicTBa
anbda-, Oera-, ramma-m3inydeHus. BrusHue
pPaJiMOaKTUBHOCTH Ha )KMBBIC OPraHU3MbI

7.3.3

OtkpeiTHE pPOTOHA M HeWTpoHa. HykinoHHas
mozensb sapa eitzendepra — ViBanenko. 3apsin
anpa. MaccoBoe uucio sapa. M3orornst

7.3.4

Anbda-pacna. DNEeKTPOHHBIN U
MTO3UTPOHHBIN Oera-pacma. I"'amMma-
U3JIy4eHHe. 3aKOH PaJMOAKTUBHOTO pacnaaa

7.3.5

OHeprust CBA3M HYKIIOHOB B sA1pe. SnepHbie
cuiel. Jledext macchl siipa

7.3.6

ﬂIleHBIC pCaKkIuu. I[eJ'ICHI/Ie " CUHTC3 ACPp




7.3.7

SnepHbiii peakrop. TepMOsSIEpHBIA CHUHTES.
[IpoGmemMbl M TEpPCHEKTUBBI  SACPHOU
SHEPIrETHUKHU. DKOJI0rHuecKre ACIIEKTHI
AIEPHOMN YHEPrEeTUKH

7.3.8

DneMeHTapHbIe YaCTHULBI. OTtkpbiTHE
IIO3UTPOHA. @yH/1aMEHTAIIbHBIE
B3aUMOJCUCTBUSA

7.3.9

TexHn4eckue ycTpoucTBa: JIO3UMETP, Kamepa
Bunbcona, sinepHsbIif peakTop, arToMmHas bomba

7.3.10

[IpakTunueckue pabotsl. MccienoBanue TpekoB
yacTull (10 roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro Heba. Co3Be3mgus, spKHe
SBéSJII)I, IJIaHETHI, X BUANMOC ABUKCHUC

8.2

ComHeynast cucreMa. llmaHeTsl  3eMHOM
prHHBI. HHaHeTBI-FHFaHTBI n ux CHYTHI/IKI/I,
KapJ'II/IKOBI)Ie IIJIAHCTHI. MZU'II)IG TeJia
CoJTHEYHOM CHCTEMBI

8.3

Comnre, porochepa u armochepa. ConHeunas
AKTUBHOCTh

8.4

Nctounnk sHeprun CoJiHIla U 3BE31T

8.5

3BE3MbI, WX OCHOBHBIE XapaKTCPUCTUKH:
Macca, CBETUMOCTh, paauyc, TeMIiepaTypa, ux
B3aUMOCBsI3b. JlmarpamMma «CHEKTpaJbHBIN
KJIacC — CBETUMOCTBY. 3BE3NbI IJIABHOM
MOCJIEAOBATENLHOCTH. 3aBUCHMOCTD «Macca —
CBETUMOCTDY IS 3BE3 ] IJ1aBHOM
MOCJIEAOBATENHHOCTH

8.6

Buyrpennee CTPOCHHUE 3BE3 .
CoBpemMeHHbIE IIPEICTABICHUS 0
MPOUCXO0KACHUH U 3Bostonuu CosHLAa U 3BE3N.
DTanbl KU3HU 3BE3]]

8.7

Mneunsiii  Ilyre — Hama  ['amaktuka.
CrnnpanbHas CTPYKTypa lNanakTuky,
pacupeneneHue  3BE34, rasa M IBLIN.
[Tonoxenue u neuxenue Connua B ['anakTuke.
IInockas wu  chepuueckas  MOJACHCTEMBI
lNanakTuku

8.8

Tunsl ramakTuk. PaguoranakTuku U KBa3aphl.
UYépuble ObIpHI B sApax rajJakTHK




Bcenennas. Pacmmpenne Bceenennoi. 3akoH
Xab6sa. Paszberanue ramaktuk. Bospact u

8.9 pamuyc Bcemennoi#t, Teopus  Bombimoro
B3pbIBa. Mogens «ropsue BceneHHON».
PenukroBoe uznyuenue
Macmtabnas CTPYKTYypa Bcenennoii.
8.10 Meraranaktuka. Hepeménnasle mpoOiemsbl

ACTPOHOMUH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kox
MpoBEePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

CdopMHPOBAHHOCTH YMEHHI pacro3HaBaTh PU3UUECKUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YUEHHBIX 3aKOHOB

Brnanenne ocHoBomomaralomuMu (U3HIECKUMU TIOHITHSIMU |

BEJIMYMHAMH, XapaKTePU3yIOIUMHU (U3NYECKUE TPOIECCH

CdopMHUpPOBAaHHOCT YMEHUM MPUMEHSTh 3aKOHBI KJIACCHYECKOM
MEXaHHKH, MOJICKYJISAPHOW  (U3UKH W  TEPMOIUHAMHUKH,
JJIEKTPOIMHAMUKH, KBAHTOBOW (U3WKH I aHaIM3a |
OOBsICHEHUS SBJICHUM MHKpPOMHUpPA, MakpoMHpa M Meramupa,
pasnmuuath  ycloBUS (TpaHMIBI, O00JIACTH) TNPUMEHHUMOCTH
(U3UYECKUX ~ 3aKOHOB, TIOHMMAaTh  BCEOOIIMI  XapakTep
(yHIaMEHTaIbHBIX 3aKOHOB U OTPAHMYEHHOCTb HCIIOJIb30BaHUS
YACTHBIX 3aKOHOB; aHAIM3UPOBATh (DU3UYECKUE TPOIIECCHI,

HCIT0JIB3Ysd OCHOBHBIC ITIOJIOKCHMS, 3aKOHBI 1 3aKOHOMEPHOCTHU

ChopmupoBaHHOCTh YMEHHS pa3inyaTh YCIOBUS MPUMEHUMOCTHU

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh YMEHHS pelIaTh pacdETHHIE 3a/1a4H C SBHO
3alaHHOM W HEsIBHO 3aJaHHOW (U3UYECKOM MOJENbIo: Ha
OCHOBAaHUM aHaIU3a YCJIOBHS BbIOMpaTh (PU3MUECKHE MOJENH,
OTBeyarolue TpeOOBaHUSIM 3a/ayd, MPUMEHSITH (OPMYIIbL,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl GU3NYECKUX TEOPU MpHU
UCIIOb30BAHUM MAaTEMAaTHUYECKUX METOJOB pelIeHUs 3ajad,
OPOBOAUTH PACYETHl HAa OCHOBAaHHM HMEIOMIUXCS JaHHBIX,
aQHATM3UPOBATH PE3YIBTATH U KOPPEKTUPOBATH METOIbI PEIICHUS

C Y4ETOM IOJIy4YEHHBIX PE3YyJIbTaTOB

Pemrate kauecTBEHHEIE 3aJga4u, Tpe6y10H_II/IC MMPUMCHCHUA 3HaHMUH
U3 Pa3HbIX Pa3naciioB MMKOJBHOIO KypcCa (I)I/I3I/IKI/I, a TaKXceE
HUHTCTpalun 3HAHUM U3 Apyrux npeaAMeToB CCTCCTBCHHOHAYYHOT' O

HUKJIA: BBICTPAUBATh JIOTHYCCKYIO MLCIIOYKY paCCY)KI[eHI/Iﬁ C




OHOpOfI Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IC

SABJICHHUA

BnageHnue  OCHOBHBIMHM ~ METOJAaMU  HAY4YHOI'O  IIO3HAHUS,
UCIOJIb3YEMbIMU B (PU3UKE: MPOBOJUTH IPSAMBbIE U KOCBEHHBIE
U3MepeHus: (PU3MUECKUX BEIWYHMH, BBIOMpas ONTUMAJIbHBINA
cnoco0 W3MEpEeHHsI W HCIOJb3ys W3BECTHBIE METOJBI OLICHKU
MOIPEITHOCTEN W3MEPEHHUI, MPOBOJIUTH HCCIIENOBAHUE
3aBUCHUMOCTEN (PU3MUECKUX BEIMYMH C UCIOJIB30BAaHUEM IMPSIMBIX
U3MEpEHUH, OOBSCHATh MOJIYYEHHBIE pEe3YylbTaThl, HCIOIb3YS
(¢u3nueckue TEOpPUH, 3aKOHbI W TOHATUSA, W JENaTh BBIBOJBI;
coOnroAaTh IMpaBwiia O€30MAaCHOTO Tpyda MpU MPOBEICHUU
UCCIIEIOBaHUN B paMKax y4eOHOTO HSKCIepuMeHTa U ydeOHOo-
HCCIIEIOBATENIbCKON JASITEIbHOCTH € UCTIOIb30BaHUEM U (PPOBBIX

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHUS

ChopMHpOBAaHHOCT, yMEHHI aHaJU3WpPOBATh H OIICHWBATh
MOCJEACTBUSL OBITOBOM W TPOM3BOJACTBEHHON JCSATEIHHOCTH
YeJIOBEKa, CBS3aHHOW C (PU3MYECKUMH TPOILIECCaMU, C TTO3UIUI
9KOJIOTUYECKOW O€30TaCHOCTH; TIPEJICTABIICHUH O PalliOHAIIBHOM
MPUPOJIOTIONIL30BAHUH, a TaKkkKe pPa3yMHOM MCIOJIb30BAaHUU
JOCTMKEHUN HAyKW W TEXHOJIOTUW IJIs AJbHEUIIEro pa3BUTHS

YCI0BCYCCKOI'O 06H_[eCTBa

OBnaseHue pa3iauuHbIMH criocobamMu paboThl ¢ HHOpMalHeit
(bu3nUecKoro coiepkKaHusl C HCIOJB30BAHUEM COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTHUYECKOTO

aHalln3a U OUCHKH JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaLII/II/I

10

ChopmupoBaHHOCTh YMEHH NPUMEHATH OCHOBOIOJArarolue
ACTPOHOMMYECKUE TOHATUSA, TEOPHUH W 3aKOHBI Ui aHAIU3a U
00BsICHEHUS PU3NYECKUX MTPOLIECCOB, MPOUCXOAIINX Ha 3BE3IAX,
B 3BE3HBIX CHUCTEMAX, B MEXIaJIAKTUUYECKOW CpeJie; IBMKEHUS

HeOECHBIX TeJI, DBOIIOLMUH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA
EI'D I1O PU3UKE

Kon
pasaena/t
eMblI

Kona
3jeMe
HTa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

MEXAHUKA

1.1

KMHEMATHUKA

111

MexaHu4deckoe JBHXKXCHUC. OTHOCUTENIFHOCTh

MEXaHHUYCCKOT'O JIBUXKCHHA. Cucrema otcuéra

1.1.2

MarepuanbHas TOUKa.

TpasKTOpHA

E& pamrye-BekTop:
7(r)=(xlr) y(r)=(r)),
TpaeKTopII,
IepeMelIeHIe:

o 5 [ /\
Ar=r(t))-1r(t)=r,-n=
= (Ax, Ay, A2),

et

Iy TE.
CroxeHHe MepeMeTneHHii:

Ny =0 +47

1.1.3

CkopocTh MaTepuagbHON TOUKHU:
AT
At

b= =}_‘;'=[U1..U1..U__].

Ar—{

Ax ,
v o=— =X, AHANOTIYHO v =YV, u.= I,
At o :

CroeHHe CKopocTell: 0, =0, + 0, -
Brruncnenue nepeMenieHus U MyTu MaTepuaabHON TOUKH
pY IPSIMOJUHEHHOM JBM>KEHUH BJIOJIb OCH X T10 Tpaduky

3aBHCUMOCTH Vx(t)




“ _ Ap .,
YCKD[JEHIIE MaTepPHAaIBEHOI TOYKIL a = ﬂ_ =U 7
I
1.14 =t
Au . ,
a =—2= =(uv,),". amanormyHo a, = (v, ', a.=(v,
A |y g ’
PaBHOMEpPHOE TPAMOIMHENHOE IBUKECHHUE:
xX(t) = Xo + Vot
1.15
Ve (t) — vy = const
PaBHOYCKOpEHHOE MPSIMOTMHENHOE TBUKEHUE:
at’
x(t)=x,+u,t +—
v (t)=v, +at
1.16 a, = const
U;I - Lﬁ‘.‘f = EHI ["“'—2 _"“'-1]
v
ITpn ABIDKEHNII B OHOM HANPABIEHHH OVIE S = _L
CBobosaHOe najzeHue. Y ckopeHue cBOOOIHOTO MaieHHs.
Vi l; ﬂo
1.1.7
Yo a
9] Xo ‘(—-
JIBm>xeHue tena, OpOIIeHHOTO MO YTIIOM 0, K TOPU3O0HTY:




[.r{r} =X t Uyt =X tUycosa-f
g.r . 2
vty =y, v, t +JT =1y, + Uysina- r—g{T

v.(t)=v,, +g1r=v,sine— gt

{U;- (t)=u, =u,cosu

1.1.8

KpuBonuHueiitHoe nBuxkeHue. [[BrkeHne MaTtepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v TMHEHHAS] CKOPOCTh TOUKH:

v = wR

[Tpu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPY>KHOCTH

_27r_2
w= = U

. HeHnTpocTpeMuTenbHOE YCKOPEHHE TOUKH:

ye = 5 = w?R

. ITonnoe YCKOPCHUC MaTepHaHBHOﬁ TOYKH

1.1.9

TBépnoe Teno. [locTynarensHoe U BpalareabHoe

JABUXKCHUC TBépI[OFO TCl1a

1.2

JTMHAMUKA

1.2.1

HNuepumaneusle  cucremsl  orcuéra. IlepBbld  3aKkoH

Herorona. [Ipunnun otHocuTensHOCTH [ anunes

1.2.2

Macca tena. IIlmoTHOCTE BeliecTsa:

m

P=7

1.2.3

Cuna. [IpuHIMD Cyneprno3uLny CUIL:




-

FpaBHOLLeﬁCTB =F +F+..

1.2.4

Bropoii 3akon Hetotona: st MarepuanbHoil Touku B MICO

>
>

F, = ma,

Ap = FAt
npu

F = const

1.2.5

—{——t=

‘FIE FEI

Tperuit 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX TOYEK:

-

Fip; = —Fy

1.2.6

3aKOH BCEMUPHOTO TATOTECHMS: CHJIbI MPUTSHKEHUS MEKIY
TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,
R2

F=G

Cuna Tsoxectu. LleHTp TsKecTH Tena. 3aBUCMMOCTb CHJIbI
TSOKECTH OT BBICOTBI h Haa IMOBEPXHOCTHIO ILIAHETHI
paauycoMm RO:

GMm

9= Ry + )2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




1.2.8

Cuna tpenus. Cyxoe TpeHHUE.
Cuiia TpeHUs: CKOJIbKEHUS:
Frp = uN

Cuiia TpeHus MOKOS:

Koadpunuent tpenus

1.2.9

[aBnenue:

1.3

CTATHUKA

13.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

M| = F1, rae 1 — miedo cums

-

F

OTHOCUTEIIbHO  OCH, mpoxojsmei dvepe3 Touky O
HEPIEeHIUKYISIPHO PUCYHKY

1.3.2

]_[eHTp Macce TJ1a. HCHTp MacCC CUCTCMbI MAaTCPHAJIbHBIX

TOYCK:

- -

myr, + myry+...

T
e my +my+...

B oaHOpOIHOM 11071€ TSDKECTH
(g = const)

HOCHTP MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTU

1.3.3

VYcnosust paBHoBecus TBEpaoro tena B UCO:




[M;+M,+...=0
\[}:"1+F2+...=I]

3akoH [lackang

JaBnenue B xuakoctu, nokosieiics 8 UCO:

p =po+pgh

3akoH Apxumena:

-
>

FApx = _PBbITeCH

€CJIH TEJO U KUIAKOCTh mokosTes B MCO, To

FApx = ngBbITeCH

VYcnoBue miaBaHus Tl

3AKOHbI COXPAHEHUS B MEXAHUKE

HNmnynbc maTepuasbHON TOUYKH:

- -

p=mv

I/IMHYHBC CHUCTEMBI TCII:

p=p+p+..

3aKOH U3MCHCHUS M COXPAaHCHHS UMITYJIbCA:
B UCO

- -

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

B UCO , ecnin
Ap = A(p; +p+...) =0
, €CITH

- -

FlBHeLLIH + FZBHeLLIH+- ..=0




PeakTuBHOE NBMKEHHNE

F

Ar X
Pabora cuibl Ha MasIoOM MepeMeleHIH:

;l:|.f'|-|.-j.f'|-c05 a=F,-Ax

MOoIHOCTE CHIIEL:

€CIIH 32 Bpemsi
1.4.5 At

pa60Ta CHJIbI UBMCHACTCA HAa , TO MOIITHOCTH CHIJIbI

Ad
P=— =F-p-cosa
ﬂf Ar—

Kunernueckas QHCPIuAa MaTepHaHbHOﬁ TOYKH:

2 2

mv p
EKHH = =
2 2m
1.4.6
3aKOH U3MEHEHHSI KHHETUYECKOW SHEPTUU CUCTEMBI
MatepuanbHblx Todek: B MCO AExkun = Al + A2 + ...
[ToTenumaneHas sHEPrus:
JUI TIOTEHIIMAIIBHBIX CHJI
1.4.7

Ay = E1n0TeHu - EZHOTeHu_= AEI‘IOTeHLl




[ToreHnmanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

[TorenuuansHas sHeprust ynpyro aepopMupoBaHHOTO
Tela:

kx?
EHOTeHu = T

3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKOUN SHEPTHU:

Euex = Esum + Emre:—m-

1.4.8 B IICO AE,ex = Agcex senoresn. cans
B IICO AE,.x = 0, eCII Agcex penorenm cax = 0
1.5 MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
["apMoHnueckne  KojieOaHUS  MaTEepUATBHOW  TOYKH.
Avmutyna u  dasza konebanuii. KuHemaTmdeckoe
OTIMCaHUE:
x(f) = Asin| @t +o, ).
v,()=x/,
a(d=(v,), =—o'xf) =a +a'x=0,
/i€ X - CMEIICHUE U3 PAaBHOBECHS.
JluHamudeckoe onucaHue:
151 ma, = —kx,
rae
k = mw?
. OTO 3HAYHT, YTO
F, = —kx

9HCpTGTI/I‘-ICCKOe OIIMCaHHC (BaKOH COXpPAaHCHUSA

MEXaHHU4YeCKOI BHCPFI/II/I) .




j— Lo p— j—

nmerFa; mt_ kA

2 2 2 2

CBs13b aMIUTUTY/BI KOJICOAHUH CMEIIEHHs] MaTepHaIbHON
TOYKA C AaMIUTUTyaMH KoJieOaHUi e€ CKOpoCTH U

YCKOPEHUSL:

Upee =04, a_ =04

1.5.2

[lepuon u yactora KosieGaHMii:
2n 1
T = =
(O
[Tepron manbix cBOOOIHBIX KOJeOaHUI MaTeMaTUYECKOTo

MasgTHHKA:

T=2IJI
g

[Teproa cBOOOAHBIX KOJIEOAHUN TTPYKUHHOTO MasSTHHKA!

m
T=2m|—

k

1.5.3

Brinyxnennsie  koneOanus. Pesonanc. Pe3onaHcHas

KpUBas

154

[lonepeunsle u  mpoAodbHbIe  BOJHBL.  CKOpPOCTH

pacpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
v

WnTepdepenuyst u qudpaxiys BOJIH

1.5.5

3Byk. CKOpOCTh 3BYyKa

MOJIEKVYJISAPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISPHAS OU3NKA

211

Mogenu CTpoeHUsl Tra30B, JKUAKOCTEH M TBEPABIX TeEIL
[Iycts TepMoauHamMuueckas cucrema (Tesno) coctouT uz N

OJIMHAKOBbBIX MOJICKYIIL. Torpa KoIHU4eCcTBO BElIeCTBa




rac

— 9uciIo ABOrajipo, m — Macca CUCTEMBI (Tena),
u

— MOJsIpHasd Macca BCIICCTBA

2.1.2 TennoBoe NIBIKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanMmopeiicTBue YyacTHI] BEIECTBA
214 Hudody3us. bpoyHoBckoe ABukKeHHE
2.1.5 Mogens naeanbaoro raza B MKT
CBsA3b MEXKIYy JaBJICHUEM U CPEeAHEH KHUHETUYECKOM
JHEPrUeH MOCTYIMAaTEeIFHOTO TEIUIOBOTO JABYKCHUS MOJICKYIT
uaeabHOTO ra3a (ocHoBHOE ypaBHeHHe MKT):
p Lo’ znirm"“”‘ iz
= — ", = — - = — - o
3 3 L 2 3
2.1.6 -
rae m0 — Macca 0JIHOM MOJIEKYJIbI,
N
n=—
V
- KOHIICHTPAIHS MOJIEKYIT
217 AbcomotHas Temnepatypa: T =t +273K
Ces3p TemmepaTypbl Tra3a CcO CpeaHedl KHHETHYEeCKOM
SHEprueil MOCTYMaTeNbHOTO TEIUIOBOTO JBUKEHUS €ro
MOJIEKYII:
2.1.8 (m.o? 3
Epor =| —— | =2 kT
L2 2
2.1.9 VYpaBuenue p = nkT
211

Mojens uaeaabHOIO ra3a B TCPMOJUHAMUKE:




(Vpaprerme Merrereesa — Kiareipora
| BeIpazkeHHe /U1 BHYTPeHHEH SHEPIHH
VpaeHeHne MeHzeneera — KianelipoHa (mpHme
3allici):

pRT

pV=%RT = vRT = NkT, p=E=.

BrIpaskeHHe U4 BHYTPeHHell 3Hepri OIHOATOMH

raza (IIplIIMeHIIMEBIe (JOPMEI 2aIIICH):

L‘=%vRT =%_w 3 MR =ve T = %pV

2

3akoH [lanbTOHA AJIs TaBICHUS CMECH Pa3PEKEHHBIX ra30B:

211
p=ps+tp+..
1
N3omnporieccrl B pa3pekeHHOM Ta3e ¢ MOCTOSTHHBIM YHCIIOM
MoJieKys1 N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,
nzoxopa (V = const):
p
— = const
T
21.1
2 u3o6apa (p = const):
%4
— = const

I'padugeckoe mpeacTaBIeHne U30MPOIIECCOB HA pV-, PT- 1
VT- nuarpammax.

OOBEIMHEHHDIN Ta30BbIi 3aK0H:




4
P const

JJI1 ITIOCTOSHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIIIICHHI)IC W HCHACBIILICHHBIC IIaphbI. KauectBennas

21.1 3aBHCUMOCTD IIJIOTHOCTH M JIaBJICHUSI HACBIIMIEHHOTO Iapa
3 OT TeMmepaTypbl, HX HE3aBUCHMOCTb OT 00bEMa
HACBIIIEHHOTO Mapa
BrnaxunocTs Bo3ayxa.
OTHOCHTETbHAS BIIAYKHOCTD:
2.1.1 ¢ _ pnapa(T) _ pnapa(T)
4 B pHacmLunapa (T) Bl pHacmLunapa (T)
2.1.1 W3meHeHne arperaTHbIX COCTOSIHMM BEIIECTBA: UCIIApCHUE
5 U KOH/ICHCAIUsl, KUIIEHUE KUJKOCTH
2.1.1 W3meHenne arperaTHbIX COCTOSIHUM BEIIECTBA: TUIABJICHHUE
6 Y KpUCTaJUTH3AIUS
211
. [Tpeo6pazoBanue sHEeprun B Pa3oBbIX MEpexoaax
2.2 TEPMOJINHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 Buytpennss sueprus
Teronepenaua kak cHnoco0 W3MEHEHHs BHYTpPEHHEH
2.2.3 sHepruM  0e3  coBepmieHus — pabotel.  KoHBekius,
TEIUIONPOBOJHOCTD, U3Ty4YCHUE
KonudecTBo TemmoThI.
Y nenpbHas TEI0EMKOCTh BEIIECTBA C:
2.2.4
Q = cmAT
VY nenbHas Temnora napoodpazosanus L: Q = Lm.
2.25 YaenwHas TeTuioTa miaBieHus A: Q = Am.

VY aenpHas TeminoTa CropaHus TOIUIMBA (: Q =gm




OnemenTapHas paboTa B TEpMOIUHAMHUKE:

A =pAV
2.2.6
Beruncnenue paboTel mo rpaduKy mporecca Ha pV-
TuarpaMmme
[IepBblii 3aKOH TEPMOJUHAMUKH:
Q12 = AUiz + A1z = (Uz —Uy) + A
2.2.7
Anmabara:
Qiz = 0= Aqp = (U = Up) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpaTtumble npoiiecchbl
[Tpuniumne! geiicTBus TenmnoBbix MamuH. KIT/:
2.2.9 n= - =0
MakcumanbHoe 3Hauenue KIT. [{ukn Kapho:
2.2.1 T, .. -T.
MAX M = Nygey = — mzl_rm
0 Taars Ty
901 YpaBHEHHE TEILIOBOTO OajlaHca:
3 SJIEKTPOAUHAMUKA
3.1 SOJIEKTPUYECKOE ITIOJIE
OnekTpu3anusi Tel U €€ MPOSBICHUS. DIEKTPUUYECKUU
3.1.1 3apsn. JlBa Buaa 3apsga. DJIeMEHTapHbIA 3JIEKTPUUYECKUM

3apsna. 3aKkoH COXpaHCHUS JJICKTPHUICCKOI'0 3apdaa




3.1.2

B3aumopneiictBue 3apsan0B. Toueunsle 3aps/ibl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUIIAaCMOCTBIO

F=ﬁ.'|q1|-|?:: 1 _|‘?1|"§":

£ dneg, 17

3.1.3

Onekrpuueckoe moisie. Ero paelicTBue Ha AJIEKTpUYECKHE

3apsbl

3.14

Hanpsok€HHOCTB 3II€KTPHUUECKOro MOJIs:

>

o F

QHpOGHmﬁ

[Tone ToueuyHoro 3apsiaa:

OJIHOPOJHOEC II0JIE:

E = const.

KapTunbl nuHui HanpsHKEHHOCTH ATUX TOJICH

3.15

IToTeHumanbHOCTh QJICKTPOCTATUYCCKOI'O I10JIA.

PazHOCTh MOTEHIIMATIOB U HAMPSIAKECHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.

IloTenumnanbHas OHEpTUsA 3apsaa B JJICKTPOCTATUYCCKOM

I10JIC:
W =q¢




Ilorenuman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
q

CBs13b HaNPSHKEHHOCTH TOJISL U PA3HOCTU MOTEHIIUAJIOB JUISI

OJHOPOJIHOTO AMekTpocTatnueckoro moisi: U = Ed

[IpyHIHN cyneprno3uIuy JIEKTPUYECKUX TTOJIEH:

- - -

E :E1+E2+,¢ :¢1+¢2+

3.1.6
HpOBO)IHI/IKI/I B SHeKTPOCTaTquCKOM I10JI€C.
YCHOBI/IG paBHOBeCI/ISI 3ap$I)10B: BHyTpI/I HpOBO}IHI/IKa
3.1.7 .
E-=0
. BHyTpI/I 1 Ha HOBerHOCTI/I HpOBO,I[HI/IKa (P = const
3 1 8 ,Z[I/IBJ‘IeKTpI/IKI/I B BJIeKTpOCTaTI/IIIeCKOM I10JIC.
,Z[I/IBJ‘IeKTpI/IIIeCKaSI HpOHI/IHaeMOCTB BCIICCTBA €
KOH,Z[eHcaTop. 9J‘I€KTpOéMKOCTI> KOHHCHCﬂTOpa:
q
C=—
U
3.1.9 )
:-)J'IeKTpoeMKOCTL INIOCKOI'O KOHACHCATOpaA:
€S
= =&
d 0
HapaJ'IJ'IeJ'IBHOC COCANHCHUC KOHHCHC&TOPOB:
q = ql +q2+...,U1 = UZ =---'Cnapaﬂn - C]_ + Cz+
3.1.1
0

IlocnenoBaTenpHOE COSIMHEHNE KOHACHCATOPOB:




OHeprus 3aps>KEHHOr0 KOHAEHCAaTopa:

3.11 qu CcU? ¢?
1 ‘=2 72 "
3.2 3AKOHBI TTOCTOSAHHOI'O TOKA
Cuna Toka:
=29
3.2.1 At |50
IToctostaHbIN TOK: | = const
Jnst mocrosHHOrO TOKA q = It
392 YCIIoBHSI CYIIECTBOBAHUS DIIEKTPUIESCKOTO TOKA.
o Hanpsoxenne U u DJIC E
3akoH OMa Jy1s ydacTKa LEenu:
3.2.3 I = v
. . - R
DneKTpuuecKoe COIPOTHUBIICHUE. 3aBUCUMOCTh
COMPOTHBIICHUS OJJTHOPOTHOTO MTPOBOJAHUKA OT €0 JUTHHBI U
324 ceueHus. YAeIbHOE COMPOTHUBIICHUE BEIIECTBRA.
2. l
R=p=
s
Ncrounuku Toka. 3/1C uCTOYHMKA TOKA:
E — ACTOpOHHHXCH}I
3.2.5 q
BuyTpenHee conpoTuBiieHHE UICTOYHHUKA TOKA
3.2.6 3axon OMa [Tt TOJTHOM (3aMKHYTOM ) AJIEKTPUYECKOM IIeTIH:

E =1IR + Ir, oTkyna




3.2.7

[TapannenbHoe coeMHEHNE TPOBOHUKOB!
I=11+12+..,Ul=U2=,
1 1 1

=—4—+.
RnapaJIJI Ry R,

HOCJ‘IeJIOBaTeJ'IBHOG COCIUHCHUC HpOBO}IHI/IKOB:
U=Ul+U2+..,11=12=.,,
Rl‘lOCJl = Rl + R2+. -

3.2.8

Pabota anextpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenna:
Q = I*Rt

Ha pesucrope
UZ
R:Q=A =12Rt=IUt=?t

3.2.9

MouiHocTh QJICKTPHUYCCKOI'0O TOKaA:

TemmoBas MOIIHOCTD, BbIACIIACMAA Ha PE3UCTOPC:

. P
P=IR=—=1U
R

MoOIIHOCTh HCTOYHHUKA TOKA:




CBoOOAHBIE  HOCHTENM  DJIEKTPUYECKHX  3aps/iOB B

3.2.1 MPOBOJHUKAX. MexaHu3mMbpl TPOBOAUMOCTH  TBEPIBIX
0 METAJUIOB, PACTBOPOB U PACILIABOB JJIEKTPOJIUTOB, Ia30B.
[TonynpoBoanuku. I1oynpoBOTHUKOBBIN U0
3.3 MAT'HUTHOE I10JIE
MexaHndeckoe B3aMMOACHCTBHME MarHUTOB. MarHuTHOE
noie. Bekrop marmuTHOM — MHAYKUMH.  [IpuHDMN
CYNEPHO3UIMNA MATHUTHBIX MOJIEH:
331 B =B, + By+...
JIluHMM WHAOYKOMM MarHuTHoro mnoJsis. KapThHa JMHUN
WHTYKITUU MarHUTHOTO TOJIS I0JIOCOBOTO u
MTOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
OnbiT Dpcrena. MarHuTHOE MOJIE TPOBOJAHUKA C TOKOM.
332 KaptrHa nuHUNA MHAYKIMU MArHATHOTO MOJIS JTMHHOTO
o NpsSMOTO  MNPOBOJHMKA W 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYMHA:
F, = IBlsina
3.3.3 |, rue o — yroj Mexay HampaBjI€HUEM POBOJHUKA U BEKTOPOM
B
Cuna JlopeHiia, €€ HanpaBJICHUE U BEJIUYUHA:
Fnop =1 q | vBsina
TJE 0 — YIOJI MEXAY BEKTOPaMH
v
3.34
n
B

. I[BI/I)KGHI/IC 38.p$[)KCHHOI71 YaCTUILIbI B OATHOPOAHOM MAarHuTHOM
ITOJIC




3.4

OJIEKTPOMAT'HUTHAA MHAYKOUA

IToToX BEKTOpa MarHUTHOM UHAYKLIUHU:
® = B,,S = BScosa

34.1
34.2 SBnenue anekrpomaruuTHOM nHAYKIMU. DJ]C nHayKIMN
3aKOH 3JeKTpOMarHuTHOM nHaykunn Papanes:
AD
Ar M=
\j\}\%rf
/.
( - <)
OJIC uHAYKIIMK B IPAMOM MPOBOJHUKE UTHHOM I,
JBUXKYIIEMCS CO CKOPOCTBIO
v
3.4.4 wLll)

B OJIHOPOJTHOM MAarHUTHOM TioJe B:
| E; |= Blvcosa

, TIe 0. — yroJI MeXAy BEKTOpoM B 1 HopMaibio

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BCKTOPBI

>
>

luv

; €CIIn




B
, 1
v
TO
| E; |= Blv
3.45 [IpaBuiio Jlenma
NHIyKTUBHOCTH:
L= ()
T
346 |>um®=LIL
Camounnykuus. /1C caMOMHAYKIIUU:
AT
e EL —H
)
DHeprus MarHUTHOTO TIOJIS KaTYIIKU ¢ TOKOM:
LI?
3.4.7 W, =—
2
3.5 SJIEKTPOMATI'HUTHBIE KOJIEBAHM S Y1 BOJIHBI
351

Konebarenbublit koHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE

KoJIeOaHHS B NACAJIbHOM K0JIe0aTeIbHOM KOHTYpC:




[0(1) =Guasin( 00+ 0,)

11['{] =g, = g, cos(t +q,) =1, cos(at +))

®opmyna TomcoHa:

T =2nVvLC
, OTKyJIa
_ 2T _ 1
T VIC

CBs13p aMIUIUTY[Bl 3apsja KOHJIEHcaTopa € aMIUTUTYIO0U
CWJIBI TOKa TpU  CBOOOJHBIX  BJIEKTPOMArHUTHBIX

KOJe0aHUAX B nacaJIbHOM KoJie0aTeIbHOM KOHTYpC€:

gm:—

LC)]

3aKOH COXpaHEHHUS SHEPTUU B UICAIHOM KoJieOaTeIbHOM

3.5.9 KOHTYpE:

3.5.3 BriHyXI€HHBIC 2JICKTPOMAarHUTHBIE KoJieOanus. Pe3onanc
[lepemennbii  TOK.  IIpomsBojcTtBO, mepemaya U
noTpediieHne EeKTPUUECKON SHEPTUU

3.5.4 S 5 r 5

CcU +LI :C‘L M=Hm=cms’[.

2 2 2 2
CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH. Bzaumnas
OpUEHTAIMsl BEKTOPOB B JJIGKTPOMArHUTHOW BOJIHE B

355 BaKyyMe:

E1lBlc

356 [Mlkama  2MEKTPOMATrHUTHBIX  BOJIH. [Tpumenenue
o ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA

36.1 [IpsmonmHetHOE pacnpoCTpaHEHHWE CBETa B OJHOPOJIHOM

cpene. Todyeunsiit uctouHuk. Jlyu cBera




3.6.2

3aKOHBI OTPa’KEHHUS CBETA.

a=p

alP

LSS

3.6.3

[TocTpoenne n3o0pakeHUM B MIIOCKOM 3€pKaie

3.6.4

3aKOHbI IPEJTOMIICHUS CBETA.

[Ipenomuenue cBera:

nysina = n,sing.

AOCOIOTHBIN MMOKa3aTeab NPEIOMICHHUS:

c
Nagec = ;

OTHOCUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:
n, 1M

1 U2

nOTH

XoJ nydei B mpu3Me.
1"1 = 1"2 . H]}.] = H:}.J
CoOOTHOIIIEHHE YacTOT U COOTHOIIEHHWE JUIMH BOJIH TPH

nepexoae MOHOXPOMATHYECKOI'O CBCTa 4YEpPE3 TI'pPaHUIY

pa3aciia ABYX OINTHYCCKUX CPECO:

3.6.5

n,<m ",




ITostHOE BHYTpEHHEE OTpaKEHHUE.

[IpenenbHbIii yroil oJIHOI0 BHYTPEHHETO OTPAKEHUS:
1 n,

Sinay, = =
P nOTH Tl1

Colwuparoriue W paccewBarollue JIMH3bL. TOHKas JIWH3A.

DOKYCHOE paCCTOSHUE U ONITHYECKAs CHUJIa TOHKOW JIMH3BI:

3.6.6 D= 1
. . -_ F
®opmysia TOHKOH JIMH3BI:
1 N 1 1
d f F
VBenuueHue, JaBacMoe JIMH30M:
h |fl
F = —= —
H d
3.6.7
d T
1
H F
F\ h
S
B cnyuae pacceunBaromiei JuH3bI:
DO=F = 1 0
=50,
3.6.8




Xoa syda, MPOLIEAIEro JUH3Y M0/ IPOU3BOJIBHBIM YTJIOM
K €€ riaBHOM ontudeckoi ocu. Iloctpoenue n3odpaxenuit
TOYKH M OTPE3Ka MPSMON B COOMPAIOIINX U PACCENBAIOIINX

JIMH3aX U UX CUCTEMAx

®dotoanmapar Kak ontuueckuit npubop. I[maz kak

3.6.9
ONTUYECKasi CUCTEMA
WNurepdepennuss cBera.  KorepeHTHble  HMCTOYHHUKHU.
VYcnoBusi HaOmrONeHWsT MakCHMyMOB M MHHHMYMOB B
UHTEp()EPEHIIMOHHON KapTUHE OT JABYX CHH(Da3HBIX
KOT€PEHTHBIX HCTOYHUKOB:
3.6.
.
MAKCIIMYMEI — A=2m—, m=0,£1.£2,£3 .,
v
MITHIIMYMBI — A=(2m+1)—, m=0,£1,+2,+3,
2
Hudpakums ceta. udpakumonnas pemérka. YciaoBue
HaOIOIEHUs] TJIaBHBIX MAaKCUMyMOB IIpH HOPMalbHOM
naIeHUM MOHOXPOMATHYECKOI'0 CBETA C JUTMHOM BOJIHBI A HA
3.6.1 peméTky ¢ nepuoiom d:
1
dsingg,, =miA,m=0,+/-1,+/-2,+/-3,..
3.6.1
) Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
41.1 I'unote3a M. [1nanka o kBantax. @opmyna [Inanka: E = hv
®oToHbl. DHeprus GoToHa:
hc
4.1.2 E=hv=—=pc

A




Nmnynbe dpotona:

| o
>
<

4.1.3

®oroadpdexr. Ompitet  A.I.  CronmetoBa.  3aKOHBI

dhoTorddekra

414

VYpaBHenue DitHiTeitHa 115 poTtoddpdexrTa:

Eporona = ABbxosa + Euuman

rac,

E(l)OTOHa =hv =

ABbIXOﬂa = hUKp = A

Kp

2
mv max

E KruHmax 2 e Usan

4.1.5

JlaBneHue cpera.
JlaBneHnne cBera  Ha  MOJIHOCTBIO  OTPAKAIOIIYIO
MOBEPXHOCTh M HA  MOJIHOCTHIO  MOTJIOUIAIONIYIO

IOBCPXHOCTD

4.2

OU3NKA ATOMA

421

HnaHeTapHaﬂ MOJCJIb aTOMa

4.2.2

IToctynatsl bopa. U3nydenue u nornomnieHue GOTOHOB MPU
NIEPEX0/JIE aTOMa C OJJHOTO YPOBHS DHEPIMU HA JPYroil:

hv =h_c=

TR n

E,—E

™

“mn




JIuHenyaTele CIEKTPBIL.

CnexTp ypoBHEH SHEPTUU aTOMa BOJOPOJA:

4.2.3
—-1363B
E =——F— n=123 _
n*
4.3 OU3NKA ATOMHOI'O AJIPA
131 Hyxnonnas mozaens sapa ['eitzen6epra — MiBanenko. 3apsn
o anpa. MaccoBoe uucio sapa. M3oTonsl
PagnoakTuBHOCTE.
Anba-pacnam:
A A4 4
7X—'75,Y + ,He
bera-pacnan.
DNeKTpOHHBIN B-pacna:
4.3.2 N N 0
X Y+ je+v,
[TosurponHsIii B-pacnan:
A A 0=
sX—75Y + JE TV,
["'amma-uznydenue
3aKOH paJIMOaKTUBHOTO pachaja:
-t
N(t) = Ny * 2T
4.3.3
[Tycth m — Macca paguoakTUBHOTO BelecTBa. Toraa
-t
m(t) =mgy* 2T
43.4 SAnepnsle peakuuu. [lenenue u cuHTes suep










