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Pab6ouas mporpamma o yueOHoMy mp eamety «Pusnkay (yriyOJIeHHBIN yp OBEHb)
(mpenmetHast 06s1acTh « ECTeCTBEHHO-HAYYHBIE TIP €IMETHI») (71ajiee COOTBETCTBEHHO —
nporpamma mo (usuke, ¢u3nuka) BKIOYAET MOSCHUTEIbHYIO 3aMHCKY, COJEp KaHNe
00y4eHus1, TUTAaHUPYEMBIE P e3YJIBTaThl OCBOCHHUS TP OTPAMMBbI IO (PU3UKE, TEMATHIECKOE
IJIAHUP OBaHUE, MepedcHb (Koau(pUKaTop) MpOBEpsIeMbIX TpeOOBaHUI K pe3yJIbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MP OrpaMMBI Cp €HEr0 00IIero oop a3oBaHus U
AJIEMEHTOB COJIEpKaHUA MO (PU3UKE.

[TosicHuTeNnbHAS 3aMKCKa OTpaXkaeT OOIIKME ETU U 3312491 (PU3UKH, XapaKTEPUCTUKY
MICUXOJIOTUYECKUX TP €IMOCHUIOK K €€ M3yYEHHIO 00YyUarolIUMHKCS, MECTO B CTPYKType
y4eOHOTO IUIaHa, a TaKkKe MOAXOIbl K OTOOPY COJepKaHUs, K OIIp CISICHUIO
IUTAHUP YEMBIX Pe3yIbTaTOB.

ConepkaHne OOydYEHHS pacKpbIBaeT COJEpIKATEIbHBIC JIMHUH, KOTOPHIC
P €J1aTAr0TCS ISl 00S3aTEIBHOTO U3YUYEHHS B KaXKJIOM KJIacCe Ha YPOBHE CpPEIIHEro
ob1ero oopa3zoBaHus.

[InaampyeMble pe3yiabTaThl OCBOCHHS TNPOTPaMMbl 10 (PH3WMKE BKIIOYAIOT
JUIHOCTHBIE, METAIlpeIMETHBIC PE3yJIbTaThl 32 BeCh IEpHOJ OOYUYCHHS Ha YpOBHE
CpeaHero o01Iero oopa3oBaHusl, a TAKXKE TP EAMETHBIC TOCTKEHUS 00yJaroIerocs 3a
KKl TOJ1 OOyUeHUS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o pusuke Ha yp OBHE Cp €HEro 00111ero 00pazoBanus pazpadoraHa Ha
OCHOBE TOJIOKEHHUI U TP €00BaHUM K p €3yJIbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTEIILHOM
nporpammsl, ripeacrapiieHHbIX B PI'OC COO, a takxe ¢ yuerom deaep anbHoi padoyeit
p orpamMMbl BoctiuTanus u KoHrenmu mp ernojaBanus yaeoHoro mp eqMera « Du3nkay B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peannu3yolmMX OCHOBHbIE
00pa3oBaTeNbHBIC TP OTPAMMBI.

[Iporpamma mo ¢u3uke ompenenser 00s3aTeNbHOE MPEAMETHOE COJIepIKaHMUE,
YCTaHABIIMBAET PEKOMEHIYEMYIO MOCIEAOBATEIbHOCTh U3YyUYEHHS TEM M Pa3/eiioB
y4e0HOTO TMp eaMeTa C Y4eTOM MEXIIP €IMETHBIX M BHY TP UITPEAMETHBIX CBSI3€H, TOTHKA
y4e0OHOTO Ip ol1ecca, BO3pacTHBIX 0coOeHHocTel ooyuarommuxcs. [IporpamMmma mo pusnke
JaeT Ip €ACTaBICHUE O LEIISIX, COJIep )KaHUH, OOIIIEeH cTp aTeruu 00y4eHHsl, BOCITUTAHUS U
pa3BUTHUS 00YyUaIOIIUXCS CpeACTBaMU yueOHOTo npenmera « Dusuka» Ha yriyOJIeHHOM
ypOBHE.

N3yuenue kypca Gpusznku yriryOJIEHHOTO YpOBHS MO3BOJIAET PeaM30BaTh 3a/1auu
np opeccCHOHaTBLHON Op MEHTAIIMK, HATIP aBJICHO HAa CO3/1aHUE yCIOBUHM JJIsl TP OSIBJICHUS
CBOMX HHTEIJIEKTYyaJbHBIX M TBOPYECKMX CHOCOOHOCTEM Ka)AbIM OO0YyYaroIIMMCH,
KOTOpbIe HEOOXOAUMBI JJIsi MPOJOJDKEHHS 0O0pa3oBaHMs B OpTraHU3ALMAX
npodeCCHOHAIBHOrO0  00pa3oBaHMsI 1O  PA3JIMYHBIM  (PU3UKO-TEXHUYECKUM U
VH)KEHEP HbIM CIIEUATIbHOCTSIM.



B mporpamme mo ¢usuke ompeaensroTcs MIaHUpYyeMble pe3ybTaThl OCBOCHUS
Kypca (u3uku Ha ypOBHE CpeaHero ooOmero o0pa3oBaHUSA: JUYHOCTHEHIC,
MeTarp eAMETHBIE, P €AMETHBIE (Ha YTIIYOJIeHHOM ypoBHE). HayuHO-MeTO 10710 n4ecKoit
OCHOBOM JJ1s p a3pab0TKH TpeOOBaHM K IMUHOCTHBIM, METATIPEAMETHBIM U TIP €IMETHBIM
pe3yabTaTaM 00y4JaronmXxcsi, OCBOMBIINX MIPOrpaMMy 1o (PU3MKe Ha yPOBHE CP €THETO
o01ero oopa3zoBaHus Ha YriayOJEHHOM ypPOBHE, SIBIISICTCS CHUCTEMHO -/ICSITEITbHO CTHBIH
MOAXOI.

[IporpaMma 1o (pu3HMKe BKITIOYACT:

IUTAaHUPYEMBIE pe3yJIbTaThl 0CBOCHUA Kypca (PU3UKHU HA yTITYOJICHHOM YPOBHE, B TOM
YUCIIE NP €IMETHBIE Pe3yJIbTaThl 10 TOJaM OOyUYEHUS;

coJiepKaHue yueOHOoro np eqMera « DU3uKay 1Mo rogam 00y ueHNS;

TEMAaTHYECKOE IIAHUP OBAHKE T10 TOJaM O0y4CHHS;

nepevyeHb (KoaAupUKaTop) NpoBepseMbIX TpeOOBAHUN K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00p a30BaTENIHLHOM TP OTPaMMBI Cp €THET0 00111eT0 00pa30BaHUs U 3JIEMEHTOB
coJiep KaHus 1o (PU3uKe.

[Tporpamma o pu3rke UMeeT Mp UMEp HBIM XapaKTep ¥ MOXKET ObITh HCITOJIb30BaHa
YIUTEISIMU (DPU3UKH IS COCTABJICHHS CBOMX PabOUYMX IMPOTPaMM.

[Tporpamma o puzHKe mp e10CTaBIIET BOSMOKHOCTH JIJIS P €aIM3aIMU P a3JIMYHBIX
METOJIMUYECKUX IOJIXOJ0B K TMpernojaBaHui0 (U3WKH Ha YIIyOJICHHOM YpOBHE PHU
YCIIOBUHU COXPaHEHHUs 003aTeTbHOM YacTh COIep KaHUs Kypca

du3nka Kak HayKa 0 HauboJiee 00X 3aKOHAX TP UPOJIBI, BEICTYTAsI B KAUECTBE
y4eOHOTO TpeaMeTa B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ B CHUCTEMYy 3HaHHIA 00
okpyxatomeM wmupe. IllIkonbHBI Kypc OGU3MKH — cUCTeMOOOpasyromui s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIeKAT B
OCHOBE TMPOIECCOB M SBICHUN, HW3YYaeMbIX XHMHEH, OuWosiorueH, (Pu3ndecKoit
reorpadueii u actpoHoMuei. Vicorb30BaHne U aKTUBHOE TP UMCHEHHE (DH3UYECKHX
3HAHWUH OTIP €ACITHIIO XapaKTep ¥ OypHOE p a3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHil B chepe
DHEPTETUKH, TPAHCIIOPTA, OCBOCHHSA KOCMOCA, TOJYUYEHHS HOBBIX MaTepHUaJiOB
C 3aJTaHHBIMH CBOMCTBaMU. V3ydeHne hu3uKku BHOCUT OCHOBHOM BKJIa/1 B (DOPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaromerocs, B (pOpMHUPOBAHUE yMEHHI
P UMEHATH HAYYHBI METO/1 IO3HAHUS TP ¥ BBITIOJTHEHUY UMW yUEOHBIX HMCCIIETOBAHUI.

B ocHOBY kypca ¢hu3uku Ha ypOBHE CpEIHETO 00IIero 00pa3oBaHus TOJTOKEH PSiI
UJICH, KOTOPBIC MOJKHO paccMaTpUBaTh KaK TP MHIIMITBI €TI0 ITOCTP OCHUSI.

Hoea wyenocmnocmu. B COOTBETCTBMM € HEUW KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COJIEPIKUT MaTepUall U3 BCEX pas3enoB (U3MKH, BKIIOYAET Kak
BOTIP OChI KJTACCHYECKOM, TaK M COBP EMEHHOM (DHU3UKH.

Hoen zenepanuzayuu. B COOTBETCTBUY ¢ HEN MaTep HaJl Kyp ca PU3UKU 00OBbEIUHEH
BOKpYyTr ¢u3uueckux Teopuil. Beaymum B Kypce sBuserca (GopMHpOBaHUE
P €JICTaBJICHUH O CTPYKTYPHBIX yPOBHSIX MaTep MM, BEIIESCTBE M IOJIC.

Hoes zymanumapuszayuu. Peanuszanus uneun mpeanosaraeT HUCHOJb30BaHUE
I'YMaHUTapHOTO IMOTEHIHAIa (PU3UIECKOM HAYKH, OCMBICIICHHE CBSI3U P a3BUTHS (DU3UKH



C pa3BuTHeM oOOIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH, HPaBCTBEHHBIMU
Y DKOJIOTUYECKUMU TP 00JIeMaMu.

Hoes npuknaonoii nanpaenennocmu. Kypc ¢uzuku yriayOGneHHOro ypoBHA
[P €II0JaraeT 3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKHMX W TEXHOJIOTHYECKHX
TP WJIOKEHUM U3YYEHHBIX TEOP UM M 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCS HA yp OBHE
OOIMX TP EeACTABICHUA U COBP EMEHHBIE TEXHUYECKUE YCTPOMCTBA, M TEXHOJIOTHH.

Hoesn rkono2uzayuu peanusyercs NocpeCTBOM BBEACHHS 3JIEMEHTOB COAEPKAHMS,
MOCBSIIIIEHHBIX 9KOJIOTHUECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpHIE CBS3aHbBI C
pa3BUTUEM TEXHUKH U TEXHOJOTHUH, a Takke OOCYKIEHHUS MpOOIeM palrOHAIBHOTO
P UP OA0TI0JIL30BAHUS U SKOJIOTUYECKON O€30MaCHOCTH.

OcBoeHue cojiepkaHusi MNOporpaMmbl MO  (QU3UKE  JOJKHO  CTPOMICA
Ha MPUHIUINAX CUCTEMHO-JIEATEIbHOCTHOrO Noaxoaa. s Gu3uku peanusaius dThX
NPUHLUIOB 0a3upyercs Ha HCHOJIb30BAaHUM CaAMOCTOSITENIBHOI'O 3KCIEPHUMEHTa Kak
MOCTOSIHHO AeCTBYOIIEro Gakropa yueOHoro npouecca. J[jist yriy0aeHHOro yp OBHS —
3TO CHCTEMA CaMOCTOATEIBHOIO YYEHUYECKOTO HSKCIEPUMEHTA, BKIFOUYAIOLIErO
({p OHTaJIbHBIE YUYEHUUECKHUE OTBITHI P U U3YUYEHUH HOBOTO MaTepuaJja, 1abopaTopHbIe
pabotel U paboThl mpakTtukyma. IIpu 3ToM BO3MOXHBI J1Ba cnoco0a peanu3alyn
¢u3nyeckoro npakTukyma. B mnepBoM ciydae mpakTHKyM MPOBOJUTCS JIMOO B KOHIIE
10 u 11 xknaccos, 1100 nociae NepBOro U BTOP Oro MOJIYTrOAHM B KaXKI0M U3 3TUX KJI1aCCOB.
Bropoii cnoco6 — 3To uHTErp arus padoT np akTUKyMa B CUCTEMY J1a00paTOPHBIX padoT,
KOTOp b€ P OBOJIATCA B MpoLiecce u3yueHus paszzena (temsl). [Ipu atom nox padoramu
NPAaKTUKyMa MOHUMAETCSI CAMOCTOSITEIbHOE UCCIEN0BAaHUE, KOTOPOE P OBOAUTCS IO
PYKOBOJICTBY CBEpHYTOI'0, 0000IIEHHOTO BH1a 0€3 MOIaroBoi NHCTP YKIIUH.

B nporpamme o ¢uszmke cucrteMa y4eHHMUECKOTO IKCIep UMEHTa, JIaO0PaTOPHBIX
paboT M MpaKTUKyMa T eCTaBIeHa eUHBIM TepeuHeM. BrIOOp TeMaTUKH IS 3THUX
BUJIOB  YUYEHHYECKHMX TMPAKTHUECKUX pPabOT OCYIIECTBIACTCS  y4aCTHUKAMHU
00pazoBaTeNIBLHOrO MPOIIecca UCXOIsI U3 0COOEHHOCTEH MOYpOYHOrO IUIAHUPOBAHUS U
ocHareHus kabuHeta ¢usukn. [Ipu 3ToM obecieunBaeTcst OBIaICHHE 00y YarOITUMHUCS
YMEHUSIMHU TP OBOJIUTH IP SIMbIE U KOCBEHHBIE U3MEP CHHUS, UCCTIESA0BAHMS 3aBUCUMOCTEN
(bu3NUeCcKUX BETUYMH U TTOCTAHOBKY OIBITOB IO TP OBEPKE MP €II0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yIEs€TCs p CHISHUIO pAaCUETHBIX M KaueCTBEHHBIX 3a7a4. [Ipu
TOM JJIsl PAcCUETHBIX 3ajJay MPHUOPUTETOM SIBJISIIOTCS 3aJa4yd C SBHO 3aJaHHOU H
HESIBHO 3aJJaHHOM (PU3UUECKOM MO/1€Mb10, TO3BOJISIIOIINE TPUMEHSITh U3y YEHHBIE 3aKOHBI
¥ 3aKOHOMEpPHOCTU KaK M3 OJHOTrO paszjiefia Kypca, TaKk U UHTErpHUpYysl P UMEHEHHE
3HAHUW M3 pas3HbIX paszfenoB. JJIsi KauecTBEHHBIX 3aJay MPHUOPUTETOM SIBISIOTCS
3aJjlaHdg Ha OOBSCHEHHE/TpelCcKa3aHue MNPOTEKaHUs (QUINYECKUX SBICHUN H
MPOLIECCOB B OKpYXarollel KU3HU, TpeOyrouue BbiOOpa GU3NUECKOW MOJIENH JUis
CUTYyallMH NP aKTUKO-OP UEHTUP OBAHHOT'O Xapakrepa.

B cootBerctBun ¢ tpeboBanusimu ®I'OC COO k maTepnajibHO-TEXHUYECKOMY
obecreueHnio y4eOHoro npoiuecca Kypc (PU3UKU YriayOJ€HHOTO YPOBHS Ha ypOBHE
cpeaHero o6miero o0pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBUSAX P €IMETHOTO KaOWHETA.



B kabunere ¢u3mkum MOKHO OBITH HEOOXOAMMOE JabopaTopHOE O0OOpYHAOBaHHE
JUIS BBITIOJTHEHUS yKa3aHHBIX B TMporpamMme mo (u3uMke YUYEHHYECKHUX OTIBITOB,
JabopaTopHbIX pabOT M paboT Mp aKTHKYMa, a TAK)KE JEMOHCTPAIMOHHOE 000pyI0BaHHE.

JlemoHCTparmoHHoe 000opyaoBaHrue GOPMHUPYETCS B COOTBETCTBUM C TP MHIIUIIOM
MUHUMAJIbHOM JOCTATOYHOCTH W OOECHeurBaeT TIOCTAHOBKY I€pEeUMCICHHBIX
B MporpaMme Mo (Hr3uKe KIIOUEBBIX AEMOHCTpALMi ISl UCCIETOBAHUS H3YYaeMBbIX
SIBJICHUM U TIP OLIECCOB, SMITUP MUECKUX U (yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
TP UMEHECHHU.

JlaboparopHoe oOOpydoBaHWE ISl YYCHHUYECKHUX MPAKTHYCCKUX pabdoT
dbopMHpyeTcs B BHJIE TEMAaTHICCKIX KOMIUICKTOB U 00ECIIEYMBACTCS B pacyeTe OTHOTO
KOMIUIEKTa Ha JBYX OOydJaronmxcs. TeMaThdyeckne KOMIUIEKTHI J1a00paTopHOro
000p y10oBaHUS IOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUIEKCHOM MCITOJIb30BAaHUN aHAJIOTOBBIX
U 1UPPOBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX U3MEPHUTEIBbHBIX CHCTEM B BHJIC
U pOBBIX J1abopaTop uil.

OCHOBHBIMHU LENISIMA U3Y4U€HUs (PU3UKH B 0OIIEeM O0Opa30BaHUU SIBISIOTCH:

dbopMHpOBaHUE UHTEpPECA M CTPEMIICHUS 00yJalOMUXCsl K HAYYHOMY H3Y4CHHUIO
TP UP OJIBI, PA3BUTHE UX UHTEIICKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJe TNO3HaHuiA U (HOPMHPOBaHUE
UCCIIEIOBATEIbCKOTO OTHOIICHHS K OKP Y)KAIOITUM SIBIICHHSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa H3y4YeHHUS OCHOB
CTpOCHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopmMHupoBaHUE YMEHUN OOBSICHATH SIBICHUS C HCIHOJIb30BaHUEM (HU3UUCCKHX
3HAHUHW ¥ HAyYHBIX I0Ka3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUNA O POJM (PU3UKK [ Pa3BUTHS JAPYTUX
€CTECTBCHHBIX HayK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE TPEACTaBICHUN O BO3MOXHBIX chepax Oymymien mpodeccnoHATLHON
JeSTEIIbHOCTH, CBSI3aHHBIX ¢ (PM3UKOM, TOATOTOBKA K AaJbHEUIIEMY 00yUYEHHUIO B 3TOM
HAIp aBJICHUH.

JlocTiokeHne STUX 1enedl oOecreumBaeTcsl peHIeHHeM CIEAYIONMX 3a1ad B
np oliecce U3y4eHus Kypca GU3NKU Ha yPOBHE CPEIHEro 001Iero 00pa3oBaHus:

NpHUOOpPETEeHNE CHUCTEMBbI 3HaHMKM 00 O0O0MUX (U3UYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIIOUYAsi MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOAUHAMUKY,
KBAaHTOBYIO (DH3UKY W DJIIEMEHTHI acTp O(PU3HKH;

dbopMHpOBaHUE YMEHUW MPHUMEHITh TEOPETHUECKWE 3HAHMS JUISI OOBSICHCHHS
GU3NYEeCKUX SBICHHA B TPHPOJC M JUIS MPHUHATHS IPAKTHISCKUX P CIICHHI
B NOBCEIHEBHOM YKU3HHU;

OCBOEHHUE CHOCOOOB pEIICHHS Pa3IMYHBIX 33/1a4 C SIBHO 3aJlaHHOW (U3UYECKON
MOJIeTIbIO, 3a]1a4, TI0IPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3aHue PU3NIECKON MOIENH,
COOTBETCTBYIOIIEH YCIOBUSAM 33a1a4H, B TOM YHUCIIE 3a1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMAaHWE GU3NYECKUX OCHOB M TP HHIIUITOB JICHCTBUS TEX HIIYECKUX YCTP OMCTB U
TEXHOJIOTHYECKHUX TP OIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;



OBJAJICHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHMWSI M NP OBEICHUS
(bU3UYECKUX IKCIEPUMEHTOB, aHAJIN3a U MHTEP P eTalui UHOOP MAIMH, OTIp €CTICHNUS
JIOCTOBEP HOCTH MOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHUE YCIOBHM JUII PAa3BUTHUS YMEHHM P OCKTHO-MCCIIEI0BATEbCKOM,
TBOP YECKOU JIETEIILHOCTH;

pa3Butue uHTepeca K cepam mpodeccHOHATBLHON NesITeNbHOCTH, CBSI3aHHOM C
bu3nKON.

B cootBerctBuu ¢ tpedoBanusiMu @I'OC COQO yrinyOnaeHHbIN yp OBEHb U3YUEHUS
yuebHoro npeamera «dusrka» Ha ypOBHE CpeaHero o011ero oopa3soBaHus BBIOMpaeTCs
00y4YaroUMMUCS, TUIAHUP YIOIMMHU TP OJJOJKEHHE 00pa3oBaHUs MO CIEHUAIbHOCTIM
(bUBUKO-TEXHUYECKOTO TP OIS,

OO6uiee yncno 4acoB, pEeKOMEHJOBAHHBIX MJIsI U3y4YeHUs (QU3UKHU (yII1yOJICHHbIHI
ypoBeHb), — 340 yacoB: B 10 knacce — 170 yacos (5 yacoB B Hezento), B 11 kimacce — 170
4acoB (5 4acoB B HENEIIO).

[Tpennaraemslii B ip orpamme 1o (u3HKe rnep e4eHb 1a00paTOPHBIX U MP AKTUYECKHIX
padoT SIBISAETCS pEKOMENOBAHHBIM, YUUTENb JEIaeT BEIOOP Mp OBEIEHNUS J1a00paTOPHBIX
paboT 1 OTMBITOB C YUYETOM MHIUBUAYATbHBIX 0COOCHHOCTEH 00yYarOIIUXCS.

B mporpamme mo ¢usuke KakIoro kiacca Mpeayiaraercss pe3epB BpEMEHH,
OTBOJMMBIN HA Bap MATUBHYIO YaCTh P OTPaMMBI, COJIep KaHUE KOTOP 0il (hop MUpyeTcs
y4acTHUKaMH oOpazoBareinbHOro mpoiiecca. Jlrobass pabouas mporpamMma IOJDKHA
MOJTHOCTHIO BKJIFOYATh B €05 COJEpKaHUE JAHHOW P OTPaMMBbI IO (PU3UKE.



COAEPKXAHUME OBYYEHUA

10 KJIACC

Paznen 1. Hayunblii MeTO1 NO3HAHUS TPUPO/IBI

dusuka — GyHIAMEHTaIbHAS Hayka O Tpupojae. HaydHbli MeTon MO3HAHUS
Y METOJIbl UCCIIeIOBAHUS (DU3UUECKUX SIBJICHUI.

OKCepuMEHT W Teopust B Ipollecce IMO3HaHUsA Mpupojasl. Habnrogenue
Y DKCIIEPUMEHT B (PUBHKE.

CnocoObl  u3MmepeHus: (U3UYECKUMX BEIWYUH (aHAJOrOBbIE M LIM(POBbIC
U3MEp UTENIbHBIE P UOOP bl, KOMITbIOTEP HBIE IATYUKOBBIE CUCTEMBI).

[TorpemHocTy u3Mep eHnit PU3ndecKux BEIMUHH (a0COJIIOTHAS U OTHOCUTEIbHAS).

MopenupoBanue (U3NMUECKUX SBJICHUH M MPOLECCOB (MaTepualibHas TOYKA,
a0COJIFOTHO TBEP0€ TENO, UACATbHAS )KUIKOCTh, UACAIbHBIN T'a3, TOUEUHBIN 3apsin).
['mnore3za. ®u3nyeckuil 3aK0H, TPAHULBI €0 TP UMEHUMOCTH. DHU3NUECKast TEOP Usl.

Pons m MecTo m3uku B pop MUPOBAHUN COBP EMEHHOM HAyYHOH Kap THHBI MUpa,
B IP AKTUYECKOM NEATENbHOCTH JTFOAEH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi, NPAKMUKYM

W3mepeHne CUITbl TOKA U HAMpPSKEHUS B IEMH MOCTOSHHOTO TOKa MPU MOMOIIH
aHAJIOTOBBIX U (P OBBIX U3MEPUTETBHBIX MPUOOPOB.

3HakoMcTBO ¢ uuppoBoi nabopartopuei no ¢uszuke. Ilpumepsl u3MepeHus
(bU3UYECKUX BETUYHMH NP U MOMOIIU KOMIIBIOTEP HBIX JATYUKOB.

Paszgea 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHHS. CucTeMa
oTcYeTa.

[Ipsimast u oOpaTHast 3a1a4M MEXaHUKH.

Pannyc-BekTop MaTep HaTbHOM TOYKH, €r0 MPOEKIUHA HA OCH CUCTEMBI KOOP JUHAT.
Tpaexkropus.

[1ep emernenue, CKOp OCTb (Cp €THSSI CKOP OCTh, MTHOBEHHAsI CKOP OCTh ) M1 yCKOP €HHE
MaTepHUaJIbHOM TOYKM, MX MPOEKUWH HAa OCH CHCTeMBbl KoopauHar. CroxeHue
IIep EMELIEHUN U CII0KEHUE CKOP OCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IpSMOJIMHEWHOE IBH)KEHHE. 3aBUCUMOCTbH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEpPHUATBbHOM TOUYKM OT BPEMEHU U MX
rpaduku.

CBoOonHOe majaeHue. YCKOpeHHe CBOOOJHOro majaeHus. JIBukeHue Tena,
Op OIIEHHOTO IO YTJI0M K TOP U30HTY . 3aBUCUMOCTb KOOPIMHAT, CKOP OCTU U Y CKOP €HHS
MaTep MajJbHON TOYKU OT BpEMEHH U UX TpauKu.

KpuBonuHelHOe nBMXEHUE. [[BH)KEHHE MAaTepHalbHOM TOYKHU MO OKPYKHOCTH.
VYrnosas u nuHeHas ckopocTh. [leproa nyacrora o6pamenus. LleHTp octpeMurenpHoe
(HOpManbHOE), KacaTelnbHOE (TAaHT€HUMAIbHOE) U MOJHOE YCKOpEHUE MaTep MaJbHOU
TOYKH.



TexHuueckue YCTp OMCTBaA U TEXHOJIOTMYECKUE IMpOoUCCChbl: CIMAOMCTP, ABUXKCHHUC
CHapsAd0B, LCITHBIC, IICCTCP CHYATHIC U P CMCHHBLIC IICP CAa4H, CKOP OCTHBIC J'II/Iq)TI)I.

Jlemoncmpayuu

Mojenbp cHCTEMBl OTCUETa, WIIOCTpALHs KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CnoocoOrnl ucciieIOBaHUS IBUKEHUM.

Nitroctp anust p eAeNbHOTO Mep €X0/1a U U3MEP €eHHE MTHOBEHHOM CKOP OCTH.

[IpeoO6pazoBanue ABWKEHUHN C UCIIOIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yX€E U B pa3pEKEHHOM MP OCTP AaHCTBE.

HabGnronenue JnBWXEHHS Tena, OPOIIEHHOTO TOJA yIJIOM K TOPHU30HTY
Y TOP U3OHTAJILHO.

Harmp aBiienne CkopoCTu Ip M ABM>)KEHUU MO OKP Yy KHOCTH.

[IpeoOpaszoBanue yrioBoi CKOPOCTU B pEAYKTOpE.

CpaBHeHue MyTeH, TPaeKTOPHUIA, CKOPOCTEN ABUKEHUS OJTHOTO U TOTO KE Tesa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul, NpaAKMUKYM

N3ydyeHne HepaBHOMEPHOTO IBIKEHUS C IEJIbI0 ONpEAENCHUs MIHOBEHHOM
CKOPOCTH.

N3mepenue yCcKopeHus: Ipu TP IMOJTMHEHHOM PaBHOYCKOPEHHOM JIBMXKCHHH 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MY TH OT BP EMEHU NP U PABHOYCKOP EHHOM JBU>KEHUMU.

N3mepenue yckopeHusi CBOOOJHOro majeHusi (pEeKOMEHI0BAaHO HMCMOJIb30BaHUE
dp 0BOH 1abopaTopun).

W3ydeHne ABMXKEHHs Tena, OpOIIEHHOro ropu3oHTalbHO. [IpoBepka TUMOTE3BI
O TP AMOM MP OOPIMOHATBHO M 3aBUCUMOCTH MEKTY 1aJIbHOCTBIO MOJI€Ta U HAYAJIbHOM
CKOPOCTBIO TeJa.

N3yueHne ABMKEHUSI Tella TI0 OKPY>KHOCTHU C TIOCTOSIHHOM 10 MOJIYJIIO CKOP OCTBIO.

HccnenoBanue 3aBUCUMOCTH MEp MO1a 00p allleHHsI KOHWYECKOTO MasiTHUKA OT €ro
I1ap aMeTP OB.

Tema 2. lunamuka

ITepBbrii 3akoH Hprorona. HMHepumanbHblie cuctembl otTcyera. [IpuHimn
oTHocuTenbHOCTH ['anwies. HeuHepuumanbHble CHUCTEMBI OTCYeTa (OIp EACIICHHE,
P UMEP bl).

Macca tena. Cuna. [IpuHIMn cynepno3unuu CHll.

Bropoii 3akon HproTOHA 11151 MaTep MaibHOM TOYKH.

Tpernit 3akoH HproToHa /11 MaTep HaJIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHSI. DKBUBAJIEHTHOCTh I'DAaBUTALIMOHHON U WHEP THOM
MACCBlI.

Cuna TsKecTH. 3aBHCMMOCTh YCKOPEHHUS CBOOOJHOTO TAJICHUs] OT BBICOTHI HAJl
MOBEP XHOCTHIO IJTIAHETHI M OT reorpaduueckoi mupoThl. J|BrkeHre HEOECHBIX TeT U UX
cny THUKOB. 3akoHbl Kemepa. [lepBast kocMuyeckast CKOp OCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, ABHKyIerocs ¢ yCKOp €eHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHsI CKOJIBXKEHUS U CUJIa TP €HUS MOKOSI.
Koaddumment tp enust. Cuita COnpoTUBICHUS TP U IBMKCHUU TeJla B )KUIKOCTU WIIH Ta3e,
€€ 3aBUCUMOCTb OT CKOP OCTH OTHOCUTEIILHOTO JIBUXKCHHSI.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHu4deckue yCcTp OMCTBA M TEXHOJIOTHIECKHUE TP OIIECCHI: TIOAIITUITHUKH, TBIKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaOnronenne NBWOKCHHUS Tel B MHEPIMAIBHBIX W HEWHEPIMAIBHBIX CHCTEMaX
OoTCYeTA.

[Ip vHIUIT OTHOCUTENIBHOCTH.

KaueHue 1By X HWJIMHP OB UJIX IIAP OB P a3HOM MACChI C OJIMHAKOBBIM yCKOP EHUEM
OTHOCUTEIbHO HEMHEP IUAJTbHOM CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJCHUCTBYIOIIECH MPWIOKEHHBIX K TEIy CUJ C IPOU3BEIECHUEM
MACChI TeJIa Ha €ro YCKOP€HUE B MHEP IMAJIbHOM CUCTEME OTCUETA.

PaBeHCTBO cril, BOBHUKAIOUIHUX B PE3YJIbTATE B3AUMOJCUCTBUS TEIL.

N3mep eHre macc no B3auMO/ICUCTBUIO.

HesecomocTs.

Bec Tena npu yCkOp €HHOM MOIbEME U TIAJICHUMU.

[{enTp 00€XHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TP EHUA MTOKOS, KAUEHUS U CKOJIbXKECHHUS.

Yuenuueckuii sxcnepumenm, rabopamopHuvle padomvi, NpaAKMUKYM

W3Mepenrne paBHOACHCTBYIOMIEH CUJI MPU ABMKEHHMM OpycCKa IO HAaKIOHHOM
IIOCKOCTH.

[IpoBepkarumnore3sl 0 HE3ABUCUMOCTH Bp EMEHU ABMKEHHS OpyCKa MO HAKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCHMOCTA CWJI  YIPYTOCTH, BO3HHUKAKOIIUX B P YKHMHE
U pE3MHOBOM 00pa3slie, OT ux aedopmaium.

N3yuyeHne NBMKEHUS CUCTEMBI TEJI, CB3aHHBIX HUTHIO, IIEP EKUHY TOM Y€p €3 JIErKU
OJIOK.

N3mepenne koddduimeHTa TpeHHUS MO BEIHYMHE YIJI0BOro KodddummenTta
3aBUCUMOCTH Frp(N).

HccnenoBanue ABMKEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTU C IE€PEMEHHBIM

KO3 PHUIMeHTOM Tp CHUS.
W3ydeHne NBUKEHUS Tpy3a Ha Baly C TP CHUEM.

Tema 3. Cmamuka meepoozo mena
AOcomroTHO TBep o€ Teno. [locTtynaTenbHOE U Bp alllaTelIbHOE IBUKEHUE TBEP I0TO
Tena. MOMEHT CHIIbl OTHOCUTENbHO ocu BpauieHus. [lneuo cunbl. CrnoxxeHue cui,

[P UJII0KEHHBIX K TBEP IOMY Teny. LleHTp Tsxectu tena.
YcnoBust paBHOBECHS TBEP IOTO TENA.



YcroitunBoe, HEyCTOHUMBOE, O€3pa3IUIHOE PaBHOBECHE.
TexHUYEeCKne yCTPOMCTBA H  TEXHOJOTMYECKHE TMPOLECCHI:  Kp OHIITEWH,
CTPOUTENBHBINA KPaH, PELIeTYaThle KOHCTP yKIUHU.

Jlemoncmpayuu
YcnoBus paBHOBECHSL.
Bunsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul, NpaKmMuKym
HccnenoBanue ycioBuid paBHOBECHS TBEP IOTO TeIa, UMEIOIIET0 OCh BP AILLICHUS.
KoHCTpynpoBaHHE Kp OHIITEWHOB M PACUET CUJI YIIP YTOCTH.
N3y4yeHre ycTOHYMBOCTH TBEPAOTO TENA, HUMEIOUIETO IUTOMIAAb OTOPbI.

Tema 4. 3aKkoHbl COXpaAHEHUA 6 MeXAHUKeE

NmiynbC MaTepUanbHOM TOYKH, CHCTEMBI MAaTEpHUANBHBIX TOYeK. L[eHTp macc
CUCTEMbI MaTEP HUAIBHBIX TOYEK. TeopeMa O ABUKEHUHU LIEHTPa Macc.

NMnyibc CUiTbl 1 K3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpPAaHEHUsI UMITYJIbCa.

PeaxTuBHOE ABMKEHUE.

MomMmeHT uMItyibca MaTep MaibHOM TOUKHU. [IpecraBiienre o coxp aHeHMH MOMEHTa
MMITYJIbCa B LIEHTP &JIbHBIX MOJAX.

Pabora cunbl Ha MajloM W Ha KOHEYHOM mepemeuieHuu. ['paduueckoe
p eCTaBlIeHUue pabOThl CHIIBI.

MOUIHOCTD CUJIBI.

Kunernueckass »sHeprusi MaTepHanibHOM TOuku. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUHU MaTep HaJbHOM TOUKH.

[loTeHupanbHBIE W  HENOTEHIMAJbHbIE CHIbl. lloTeHnManbHAs SHEpIUs.
[ToTeHumanpHast sHeprust ynpyro aepopmupoBaHHONW mNpyx uHbl. [loTeHIManbHas
DHEPTHUA Tella B OJJTHOPOJHOM I'paBUTALMOHHOM MoJie. [loTeHmanpHas sHeprus Teia B
I'paBUTALIMOHHOM I10JIE OJHOPOJHOIO 11apa (BHYTpH U BHE mapa). Bropas kocMuyeckast
CKOPOCTb. TpeThsi KOCMUYECKasi CKOP OCTb.

CBsi3p padOThl HEMOTEHUUATIBHBIX CHJI C M3MEHEHHMEM MEXAHUYECKOM SHEpTHU
CUCTEMBI Tel. 3aKOH COXPaHEHUsI MEXaHUYECKOW SHEP TUM.

Yrpyrue u Heynp yrue CTOJIKHOBEHHS.

VYpaBHeHue bepHynam s WACAIBHOM XKUJKOCTH KAaK CIEICTBHE 3aKOHA
COXPaHEHUS] MEXaHUYECKON YHEPTUN.

TexHnyeckue yCTpOWCTBA M TEXHOJOTMYECKHE INPOLIECCHI: JIBUKCHUE PAKET,
BOJIOMET, KOIIEp, NP YKUHHBIN MHUCTOJIET, TUP OCKOII, (PUTYpHOE KaTaHHE HAa KOHbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE OBIDKEHHE.
N3mep eHre MOIHOCTY CUITBI.
W3MeHeHue sHepTHH Tella P U COBEP IIIEHUU PabOoTHI.



B3anmHbIe ITp €BpalllCHUS] KWHETUYECKOW U MTOTEHIHUAIBHOM YHEP TUN TIPU IEVICTBUU
Ha TEJIO CUJIbI TSXKECTH U CUJIbI YIIP YTOCTH.
CoxpaHeHue SHEPTUH NP U CBOOOTHOM TaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul, NpaKmMuKym

W3mMep enue uMityibca Tena no TOpMO3HOMY Iy TH.

W3Mep eHre CHITBI TSITH, CKOPOCTH MOJEITH AJIEKTP OMOOHIIST ¥ MOIITHOCTH CHJTBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA Tea C UMITYyJIbCOM CHJIBI.

HccnenoBanue coxpaHeHUs UMITYJIbCA TPU YIIPYTOM B3aUMO/IEHCTBUU.

N3Mep eHne KUHETUYECKOM SHEPTHH TeJla IO TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHMS TOTEHIMAJIbHOW SHEPTUM MPYXXUHBI C PabOTONW CHIIBI
Tp €HUS.

Omnp enenenue pabOThI CUITBI TPSHHMSI TP ABIKEHUHN Teja 10 HAKIIOHHOM TUTOCKOCTH.

Pa3znea 3. Moaekyasipas ¢pusuka u TepMOIMHAMHUKA
Tema 1. Ocno6vt MONEKYNAPHO-KUHEMUYECKOU MeopUl

OCHOBHBIE MOJIOKEHUS MOJIEKYJIsIpHO-KuHeTnYeckoi Teopun (MKT), ux omnbiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe ABWKEHHE.  XapaKTep  JBWKCHUS
Y B3aMMOJIEMCTBUS YaCTHUL BellecTBa. MOJEIM CTP OCHHSI Ta30B, )KUIKOCTEN U TBEPIbIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u pa3mepsl
MoJiekyl (atomoB). KonnuectBo BemectBa. [locrosinnass ABoraapo.

TemoBoe paBHOBecue. Temmepartypa U cnocoObl ee wusMepenus. lllkana
temneparyp Llenbcus.

Mozenb uaeanbHOTO ra3a B MOJIEKYJISIPHO -KHHETUYECKOM TEOP UM: YaCTULbI Ta3a
JBHXKYTCS XaOTUYECKH U HE B3AaUMOJICHCTBYIOT AP YT C APYTOM.

['azoBeie  3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AGcostoTHas
temnepatypa (wmkana temneparyp KenbBuna). 3akoH JlanpToHa. M3ompoueccs B
uiealIbHOM T'a3€ C MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe np eacranieHne
M30MP OLIECCOB: U30TEPMA, H30X0pa, n3obapa.

CBsA3b MEXY JABJICHUEM U CpEIHEUW KMHETUYECKOM DHEPTHEN NMOCTYNATEIBHOIO
TEIIOBOTO ABMKEHHSI MOJIEKYJI HI€aIbHOTO Ta3a (OCHOBHOE yp aBHEHUE MOJIEKYJISIPHO -
KWHETUYECKOW TEOp UM WIEATIbHOTO Tra3a).

CBsi3p aOCOJIFOTHOM TemmepaTypbl TEPMOJUHAMUYECKON CHUCTEMBI CO CpeaHed
KMHETUYECKOU SHEPTUEN MOCTYIATENIbHOTO TEIIOBOTO JBUKECHUS €€ YACTHLI.

TexHuyeckre ycTponucTBa U TEXHOJOTHUECKHUE TP OLIECChI: TEP MOMETP, OapoMeTp,
[I0JIy4€HHE HAHOMATEP HaJIOB.

Jlemoncmpayuu
Moenu ABWKEHUS YaCTHUIT BEIIECTBA.
Moienb 6p OYHOBCKOTO JBM)KCHHSI.
Buneoponuk ¢ 3anuceo peaabHOTO Op OyHOBCKOTO JIBHYKCHHS.
Juddy3us KuaKocTeu.
Mopens onsbita IlITepHa.



[IpuTsxeHne MOJIEeKy .
Monenn KPUCTAJJINYECKUX  PEIICTOK.
Habuntonenue u rcciieioBaHNE H30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol, NPAKMUKYM

HccaeqoBanue mporecca yCTaHOBIICHHUS TEIZIOBOTO PaBHOBECHS P U TETUIO0OMEHE
MEXAY TOpsiYed U XOJIOJHON BOJAOM.

N3ydeHue M30TEpMHUECKOTO Tipoliecca (PEKOMEHAOBAHO MCHOJIb30BaHUE
1idp oBOM 1abopaTOpUM).

N3ydeHne n30xX0pHOTO mp orecca.

N3yuenne n3006apHOTo mp o1iecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunl

Tepmonunamuyeckass (TJl) cucrema. 3amaHue BHEIIHUX — YCIOBUW IS
TEPMOJIMHAMMUYECKON CHUCTEMbl. BHemHue W BHyTpeHHuE napamerpsl. [lapamerpsl
TEP MOJMHAMHUYECKOW CHCTEMBI KAK CpEIHUE 3HAYEHUS BEJIWYMH, OINMCBHIBAIOUIUX €€
COCTOSIHUE HAa MUKP OCKOITMYECKOM YP OBHE.

HyneBoe  Hawanmo  TepmoauHaMuku.  CaMoOmnpoW3BOJIbHAS P eJaKcanys
TEP MOJMHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Monenp uIeanbHOrO ra3a B TEpMOJUHAMUKE — CUCTEMA yPaBHEHMI: Yp aBHECHHE
MenneneeBa—KitaneipoHa W BBIpa)K€HUE JUISI BHYTPEHHEM DJHEPIUM. YCIOBHSA
TP UMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHLUEHTP AU YaCTULl, BBICOKME TEMIIEP aTyphl.
Bripaxxenue u1si BHYTp €HHEN SJHEPTUM OJJHOATOMHOTO HJI€AJIbLHOTO rasa.

KBazucratnueckue u HECTaTHIECKHUE TP OLIECCHI.

OneMeHTapHas paborta B TepMoAuHamuKe. Brruncinenue paloTsl 1o rpaduky
npoiecca Ha p V-quarpamme.

Temnonepenaya kak cnoco0 U3MEHEHUs BHY TPEHHEN SHEP TUH TP MOIMHAMUYECKOM
cucteMbl 6e3 coBepIeHus: padoTsl. KOHBEKIIMS, TEMIONP OBOTHOCTD, U3JIyUEHHE.

KonnyecTtBo TemnoTel. TermoeMKoCTs Tena. Y AenbHas U MOJISIpHas TEIII0EMKOCTH
BellleCTBA. YpaBHeHHe Maliepa. YaenbHass TeioTa CropaHusi ToIuimBa. Pacuer
KOJIMYECTBA TEIUIOTHI p U Teruionepenayde. [lonstue 06 anrnadaTHOM TIp O1IeCCE.

[lepBbIli 3aKOH TEpMOAMHAMUKHA. BHyTpeHHAA 3Heprus. KosmdecTBo TEIuIoTsl
1 paboTa KaK MEp bl U3BMEHEHUSI BHY TP EHHEW dHEPTUN TEP MOJMHAMHYECKON CUCTEMBI.

BTOpoii 3aKOH T€pMOJAMHAMUKH JJISI PABHOBECHBIX ITPOIECCOB: YEpE3 3aJaHHOE
PABHOBECHOE COCTOSIHME€ TEPMOJMHAMHUYECKOW CUCTEMbI MPOXOAUT €IWHCTBEHHAS
anuabarta. AOGCOIOTHAs TeMIiepaTypa.

BTOopoii 3aKOH TEpMOAMHAMMKH JUUISI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTy OT 0o0Jiee XOJOJHOrO Tella K 0osee HarperomMy 0e3 KOMIIEHCAI|U
(Knay3uyc). HeoOpaTumMoCTh IIp Mp OJTHBIX MP OLIECCOB.

[Tp unIMTIBI AeficTBUS Ter1oBbIX MamuH. KT/

MakcumansHoe 3Hauenue KITJI. [{ukn Kapho.



DKOJOTUYECKUE AaCHEKThl HCIIOJIb30BAaHUS TEIUIOBBIX JABUratenen. TersoBoe
3arp A3HEHUE OKPYIKaIOIEH Cp ebl.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: XOJIOJMWIIBHUK,
KOHJUIMOHED , NU3EbHBINA U Kap O0paTOpHbIN JBUTaTENH, IApOBasi TypOrHA, OJTYYECHHE
CBEpXHU3KUX TEMIEpaTyp, YTHIH3ALUA «TEIUIOBBIX» OTXOJOB C MHCIIOJIb30BAHUEM
TEIJIOBOIO HAcoca, YTUIM3alus OHOOPraHWYeCKOTO TOIUIMBA JJIsl  BbIpaOOTKU
«TEIJIOBOW» U DJIEKTP O3HEPTHH.

Jlemoncmpayuu
M3MeHeHne TeMrepaTypbl Ip U aqnadbaTHIECKOM P acIIup CHUM.
Bo3nymHoe orHuBo.
CpaBHeHUE yICIbHBIX TEIJIOEMKOCTEN BEILIECTB.
CnocoObl M3MEHEHMSI BHY TP €HHEH YHEPTHH.
UccnenoBanue aqnadaTHOTO TpoIlecca.
KoMmnbroTep Hbl€ MOJIENIN TEIUIOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomul, NPaAKMUKYM
N3mepenue yaenbHON TEI0EMKOCTH.
HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.
HccnenoBanue aguabaTHOro mp oLecca.

N3ydyeHne B3auMMOCBA3M JHEPTUM  MEXKMOJIEKYJIIPHOIO  B3aWMOJCUCTBUSA
Y TEMIIEPATYyP bl KUIIEHUS KUJIKOCTEN.

Tema 3. Acpecamnsie cocmoanusn geuyecmea. Dazoevie nepexoowt

[TapooOpazoBanue u KoHjeHcalus. VcrapeHue u KurneHue. YjenbHas Teriora
napooOpa3oBaHusl.

Haceiennble 1 HeHachIlIEHHbIE TTapbl. KauecTBeHHAs: 3aBUCUMOCTD TUIOTHOCTU
Y JIaBJICHHUS HACBIIIEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 0ObeMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYP bl KUNIEHUS OT JABJICHHUS B )KUIAKOCTH.

BnakxHocTs Bo31yxa. AOCOJIIOTHASI U OTHOCUTENIbHAS BIIAKHOCTbD.

TBepmoe teno. Kpucrammmueckue u amop pHbie Tena. AHU30TPOMHS CBOWCTB
KpucrayioB. IlmaBneHue © KpuUCTanau3alus. YJIE€JIbHAs TEIUIOTA IUIABJICHHUS.
CyOnumarysi.

Hedbopmanum tBepaoro tena. Pacrsokenne m coxatuwe. Cnur. Moaynp FOnra.
[Ipenen ynpyrux nedopMaruii.

TemnoBoe pacmIMpeHHre >XKUJIKOCTEH M TBEPABIX Tel, 0OBEMHOE W JIMHEHHOE
pacmupenne. AHTapMOHHM3M TEIUIOBBIX KOJicOaHWH YacTHIl BEIIECTBA KaK IIp MUMHA
TEIIOBOTO pacIIup eHus Tel (Ha Ka4eCTBEHHOM yYpOBHE).

[IpeoOpazoBanue sHepTHH B (ha30BBIX MEP EXOAX.

YpaBHEHHE TEIII0OBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(pPUIMEeHT MOBEPXHOCTHOTO HATSKECHUS.
Kanunnspueie siBneHus. JlaBiieHWE MOJ WMCKPHUBIEHHOW MOBEPXHOCTHIO KUJKOCTH.
®opmyna Jlamnaca.



Texauueckue YCTPOﬁCTBa N TCXHOJOTHYCCKHUC IIPOLCCChI: XKUAKHUC KpPHCTAJIIbI,
COBP CMCHHBIC MATCP UAJIbI.

Jlemoncmpayuu
TemnoBoe pacumup eHue.
CBoiiCTBa HACBIIIIEHHBIX AP OB.
Kunenue. Kunenue npm HOHW>KEHHOM J1aBJICHUM.
N3mep eHure CHilbl TIOBEP XHOCTHOT'O HATSYKEHHUS.
OIIBITEI C MBUILHBIMH IDICHKAMH.
CmaunBaHUE.
KanunispHble aBICHUSI.
Mo e HEeHbIOTOHOBCKOM JKHKOCTH.
CniocoObI m3Mep eHUs BIaKHOCTH.
HccnenoBanue HarpeBaHusl U IJ1aBJICHUS KPUCTAJJIMYECKOTO BEIIECTRA.
Bunsr nedopmanmii.
Habmronenne manpix gedop Maruii.

Yuenuueckuii sxcnepumenm, rabopamopHvle padomsi, NpaAKMUKYM

N3ydeHune 3aKOHOMEP HOCTEN UCTIap EHUs )KUIKOCTEN.

N3mep enne yaenbHOM TEII0ThI IUIABJICHUS JIbJA.

N3yuyeHre CBOMCTB HACBIIIEHHBIX 1ap OB.

N3mepenne aOCOMIOTHOM BIAXHOCTH BO3JyXa M OLEHKAa Macchl IapoB
B IIOMEILICHHH.

N3Mmep enne ko3P uirieHTa HoOBEp XHOCTHOTO HATSAKEHUSL.

N3mepenune monynsa HOnra.

HccnenoBaHue 3aBUCUMOCTH AeQOp MaLMU p €3MHOBOI'0 00pasiia OT Mp WIOKEHHOU
K HEMY CHJIBI.

Paznen 4. diekTpoauHaMuKa
Tema 1. Inekmpuuecxkoe none

DJekTpu3anus Tel W €€ MNpOsIBICHUS. OJeKTpudeckuil 3apsia. JlBa Buma
ANEKTPUYECKUX  3apsaoB. IIpOBOOHWKM, JUANEKTPUKA H  IOJYINP OBOJAHUKU.
DJieMeHTap HbIM 3JIEKTP UUECKUM 3apsif. 3aKOH COXPaHEHUs SJIEKTP MUECKOTo 3apsija.

B3aumoneiictBue 3apa10B. Toueunblie 3apsaabl. 3akoH Kyona.

DnekTpudeckoe noJie. Ero neiicTBre Ha 3J1EKTp MY €CKHUE 3aPsiJibl.

Hamp sxeHHOCTD 251eKTp mueckoro moJist. [IpoOHblii 3apsia. JInanm HaTIp SHKEHHOCTH
AIEKTPUUECKOTO MoJisi. OTHOP OJTHOE IEKTP MUECKOE TTOJIE.

[ToTeHIHAIBHOCTD  ANEKTPOCTATUYECKOTO  MMOJisl. Pa3HOCTh  MOTEHIMAIOB
u HanpspbkeHue. [loTeHumanbHas SHEpPTHs 3apsja B BJIEKTPOCTATUYECKOM MOJIE.
[ToTeHunan 31eKTpOoCTaTUYECKOTo MoJisi. CBsI3b HAMNPSHXKEHHOCTU MOJISI U Pa3HOCTU
MOTEHIMAJIOB ISl DJIEKTPOCTaTUYECKOTO ToJisi (KaK  OJHOPOJHOTO, TaK U
HEOJHOP OJTHOTO).

[TpuHIMI Cynep MO3UIUHY JIEKTP MUECKUX MOJIEH.



[Tone ToueuHoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOM cdeprl. I[lome
PaBHOMEPHO 3apsHKEHHOro Mo oO0wsemy 1mapa. I[lome paBHOMEPHO 3apsiKEHHOMN
OCCKOHEYHOW  IIOCKOCTH. KapTuHbl JMHWA  HANPSDKEHHOCTH JOTHX  TOJIeH
Y SKBUIIOTEHIMATIbHBIX TOBEPXHOCTEM.

[1p OBOIHUKY B 3JIEKTP OCTATUYECKOM TOJIE. Y CIIOBUE paBHOBECHS 3ap SA10B.

JIMBNEeKTpUKA B 3JIEKTP OCTATUYECKOM ToJie. J(M3JeKTpruyeckass MpOHUIAEMOCTb
BEILIECTBA.

KonzaencaTtop. OJIEKTpOEMKOCTh KOHAEHCATOPA. OJIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coeauHeHue KOHIEHcaTopoB. llocimenoBaTenbHOE COEIUHEHHE
KOHJICHCATOP OB.

DHeprud 3ap HKEHHOTO KOHJIEHCATOPa.

JIBm>keHue 3ap AKEHHOW YaCTULBI B OJHOP OJTHOM DJIEKTP MYECKOM IIOJIE.

TexHUUEeCKne YCTPOMCTBA M  TEXHOJOTHYECKHME TMPOLECCHI:  JIIEKTP OCKOIL,
AIIEKTPOMETP, IJIEKTPOCTaTHUECKash  3alluTa, 3a3eMJICHHE  DJIEKTp onprOopoB,
KOHJICHCAaTOpbI, TeHepaTop Ban ne I'paada.

Jlemoncmpayuu

YCTpOMCTBO U IIP UHLIUIL JEUCTBUS JIEKTP OMETPa.

DIIEKTP HUECKOE MOJIE 3ap SHKCHHBIX IIAP UKOB.

DJIEKTp MUECKOE TOJIE ABYX 3ap SYKEHHBIX TIACTHH.

Monaens anekTpocraTuueckoro reneparopa (Ban ne ['paada).

[IpOoBOJHUKY B 3JIEKTP UUECKOM IIOJIE.

DJeKTpOocTaTUYECKas 3alluTa.

YCTpOUCTBO M AEUCTBHE KOHJIEHCATOPA MMOCTOSIHHOUW U TIEP EMEHHOW €MKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcaTopa OT IUIONIAJM IUIACTHH,
PaCCTOSIHUSL MEXKAY HUMU U IUAJIEKTP MUE€CKOU NP OHUIIAEMOCTH.

DHEP U 3IEKTP UUECKOTO MOJIS 3aP SHKEHHOTO KOHAEHCATOpa.

3apska U pa3psijika KOHIAEHcCaTopa Yepe3 pe3UcTop.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol, NPAKMUKYM

O1ieHKa CHJT B3aUMOICUCTBUSA 3ap SIAKEHHBIX TEI.

Habnronenrne npeBpalieHusi SHEPTUU 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
W3JyYEHHS CBETONNOMA.

N3yueHne np oTeKaHus TOKA B LENHU, COACP KAl KOHAECHCATOP .

Pacrnipenenenue pa3HOCTH MOTEHUMAIOB (HAIpPSHKEHUS) MPHU TMOCIEI0BaTEIbHOM
COEIMHEHUH KOHJICHCATOP OB.

HccnenoBanue pa3psija KOHIEHCATOpa Yep €3 PE3UCTOP.

Tema 2. Ilocmoannwlii 31eKMpUUEeCKuil MoK

Cuna toka. [TocTossHHBIN TOK.

VYcnoBus CyIIeCTBOBAHUS MOCTOSIHHOTO 3JIEKTPUUECKOTO TOKa. VICTOUHUKM TOKa.
Hanpsxenue U u 9JIC E.

3akoH Oma [y y4yacTka Lenu.



DIIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb COIIPOTHUBJICHHS OJHOPOJHOTO
IIPOBOJHUKA OT €ro JUIMHbl W IUIOUIAJM TONEPEYHOrO0 CEYCHUsS. Y ENbHOE
COIIP OTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, apAIIEIBHOE, CMELIAHHOE COESIMHEHNE ITP OBOIHUKOB. Pacyer
pa3BeTBIEHHBIX dekTpuueckux ueneil. [Ipasuna Kupxroda.

Pa6oTa snexrpuueckoro Toka. 3akon Jxoyns—Jlenma.

MOWHOCTh 3NEKTPUYECKOTO TOKa. TemioBass MONIHOCTb, BBbIAEIsEMAasl HA
pe3ucTope.

OJIC 1 BHYTpEHHEE CONpOTUBJICHUE UCTOYHUKA TOKa. 3akOoH Oma sl OJHOU
(3aMKHYTO) 5IeKTp MYEeCKO 1len. MOUTHOCTh UICTOYHHUKA TOKa. KOpOoTKOE 3aMbIKaHHUE.

KonzaencaTop B 1Ieny NOCTOSIHHOTO TOKA.

TexHrnyeckne yCcTpOucTBa M TEXHOJIOTHYECKUE TP OLIECCHI: aMIIEP METP, BOJIBTMETD,
PEOCTaT, CYETYHK IEKTP UIECKOU IHEPTUH.

Jlemoncmpayuu

N3mep eHue cuiibl TOKa W HAIp SHKEHUS.

WccnenoBanue 3aBUCIMOCTH CHITBI TOKa OT HAMpPSDKEHUS JJIS PE3UCTOPa, JaMIIBI
HaKaJIMBAaHUS M CBETOAUO/A.

3aBUCUMOCTh COTTPOTHUBIICHUS IUJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TJIOIIA TN
MOTIEP €UHOTO CEUEHUS M MaTepHaa.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBIICHUS TPU MOCTOSHHOM
HaMp sSHKCHUH.

[Ipssmoe mamepenne D/IC. KopoTkoe 3aMblKaHHME TaJibBAHUYECKOT'O 3JIEMEHTa
Y OLIEHKA BHYTPEHHEr0 COMpP OTUBIICHUS.

CnocoObI coemuHeHUsT KICTOYHUKOB Toka, DJ[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/TY TTOJIFOCAMHU UCTOYHHKA TOKA OT CHUJIbI
TOKa B IIEIH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul, NpaAKMuUKyM

HccnenoBanue cMEIaHHOTO COEAMHEHUS P €3UCTOP OB.

N3mep eHue y1eIbHOTO COTIP OTUBJICHUS TP OBOTHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIP SKEHUS JIJIST JTAMITbl HaKaJIMBaHMUS.

YBenuueHue npenenaa u3Mep eHus amnepMerpa (BoJbTMETPa).

N3mepenue D J]C u BHYTp €HHErO CONP OTUBIICHUS] UICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu IJIC ranbBaHUYECKOTO 3JIEMEHTAa OT BpP €MEHH MPHU
KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHITMATOB MEXKTY TTOJIFOCAMHU HCTOYHUKA TOKA OT CHJTBI
TOKa B IICTH.

HccnenoBanue 3aBUCUMOCTH MTOJIE3HONM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pazntuunsix cpeoax

DIIEKTp MuecKasi Ip OBOIUMOCTD P a3JIMUHBIX BEILIECTB. DJICKTP OHHAS P OBOAUMOCTh
TBEPAbIX METAII0B. 3aBUCUMOCTh COMNPOTUBJICHHS METAJUIOB OT TEMIIEpaTyphl.
CBepXnp 0BOAUMOCT.



DJeKkTpudeckuii TOK B BakyyMe. (CBOHCTBa  JJIGKTPOHHBIX  ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHAs U P UMECHAS TP OBOAUMOCTb MOy POBOAHUKOB.
CaoiictBa p—n-nepexoja. [Tosynp oBogHUKOBBIE IP UOOPBI.

DJIEKTPUYECKUI TOK B AJEKTPOJUTAX. OJEKTPOJIUTUYECKAS JUCCOIUALIMS.
DunekTponu3. 3akoHsl Papanes 115 JIEKTP 0Ju3a.

DJeKTpudecKkuil TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENbHBIN pa3psii.
Pa3znuuHbie TUIBI CAMOCTOSATEILHOTO pa3paaa. Moauus. [1mazma.

TexHnyeckne yCTpOKCTBA U MPaKTUUECKOE TP UMEHEHHUE: ra30pa3psiAHbIE JIaMIIbI,
AIIEKTP OHHO-JTy4eBasi TpyOKa, MOJYMPOBOJHUKOBBIE MPHUOOPHL MO, TpPaH3UCTOP,
dboTOIMO, CBETOAMO/, TalbBaHUKA, pa(pUHUPOBAHUE MEJM, BbIIUIABKA AJTIOMUHMS,
AIIEKTP OHHAS MUKP OCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTh CONP OTUBIIEHHS] METAIIIOB OT TEMIIEP ATy Pbl.
IIp 0BOOAUMOCTB DJIEKTP OJIUTOB.
3akoHsbl anekrponusa Papanes.
HckpoBoM paspsa U IIp OBOAUMOCTb BO3yXa.
CpaBHEHHE P OBOJUMOCTH METAJIOB U MOJIYIIP OBOTHUKOB.
OaHOCTOP OHHSAA P OBOAUMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, rabopamopHvle padomvi, NpaAKMUKYM
HaOnronenue anextp onusa.
M3mepeHune 3apsiia OJHOBAJIEHTHOTO HOHA.
HccnenoBanue 3aBUCMMOCTHY COTIP OTUBIIEHUS TEPMOP E3UCTOPA OT TEMIIEPATYPBbI.
CHsTHE BOJIBT-aMIIEPHOMN XapaKTEp UCTUKU THOA.

Pu3n4ecKM NPAKTUKYM

CnocoObl n3mMepeHus: PU3NIECKUX BEITUYUH C HCIOJIBb30BAHUEM aHAIOTOBBIX H
U(GPOBBIX HU3MEPUTEITBHBIX NPHOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOTIOTHBIE W OTHOCHTEIBHBIE TIOTPEIIHOCTH W3MEPEHUN (PU3UUECKUX BEIIMUMH.
O1ueHKa IrpaHull MOrp EIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEp EHUM, UCCIeIOBAaHUN 3aBUCUMOCTEN (DHU3UIECKIX
BEJIMYWH, MPOBEpKa MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 paboT, OIMUCaHHBIX
B TEMaTHYECKHX paszfenax «YUeHHUYECKHH HDKCIepHUMEHT, J1abopaTropHbie paboThl,
P aKTHKy M ).

MexnpeaMeTHbIe CBA3H

N3yuenne Kypca ¢husuku yriay0aeHHOTo ypoBHS B 10 Kacce OCYIIECTBIISIETCS C
Y4ETOM COJIep KATEIBbHBIX MEXKITP €IMETHBIX CBSI3EH ¢ Kyp CaMH MaTEMAaTHUKH, OUOJIOTHH,
XHAMHH, Teorpadun ¥ TEXHOJOTHH.

MescnpeomemHuole NOHAMUSA, CEA3AHHbIE C U3YUCHUEM MEMO0008 HAYUHO20
no3nanuAa: SIBIICHUE, HAYYHBIN (aKT, TurmoTe3a, (Gu3ndeckasi BeIMIMHA, 3aKOH, TEOPUS,
HaOJIFOZIeHNe, DKCIIEPpUMEHT, MOJCIIUPOBAHUE, MOJEIh, HW3MEpEHHUE, TOTPEITHOCTH
HU3Mep CHUM, 3MEp UTENbHBIC TP HOOP b, IIU(P OBast TabopaTop usl.



Mamemamuxa: Pemienue cucrembl ypaBHeHui. JInHeiHas (yHkmms, mapadona,
rurnep 0oa, ux rpaduku u cBoiictsa. Tpuronomerpudeckue GyHKIUN: CHHYC, KOCUHYC,
TAHT'€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BeKTopbl M ux
P OEKIIUM Ha OCU KOOP IUHAT, CJI0KEHHUE BEKTOP OB.

Buonozua: Mexannyeckoe ABIWKEHHWE B KUBOW mpupoxae, auddysus, ocMmoc,
TEIMJIOOOMEH JKUMBBIX OPTaHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKpYyXKaloleh Cpenpl,
yTHIU3alUsl ~ OMOOPTaHMYECKOro  TOIUIMBA  JUIi  BBIPAOOTKH  «TETUTOBOID)
U 3JIEKTP OPHEPTUH, TIOBEP XHOCTHOE HATSHKEHUE U KANWJUISIPHBIC SBICHUS B TP UPOJIE,
AIIEKTP MUECKUE SIBIICHUS B )KUBOU TIPUP OJIC.

Xumusa: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIIPHAsi Macca, OJy4eHUEe HAHOMAaTePUAJIOB, TEIJIOBbIE CBOMCTBA TBEPIBIX
TEJN, JKUIAKOCTEH U Ta30B, JKUJKHAE KPHUCTAJUIBI, DIIEKTP MUECKUE CBONCTBA METAJLIOB,
AIIEKTP OJIUTHUECKAs TUCCOLMALINS, TaJbBaHUKA, JIEKTP OHHAS MUK OCKOTIHS.

T'eozpaghus: BNaxxHOCTh BO3AyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozusa: nipeodpa3oBaHe NBUKEHUN C MCIOJIb30BAaHUEM MEXaHU3MOB, yUET
CYyXOTO MU >KMJIKOTO TPEHUS B TEXHHUKE, CTATUUYECKUE KOHCTPYKUMHU (KpOHIITEHH,
peleTyaThie KOHCTP YKIUH ), UCTIOTb30BAHHUE 3aKOHOB COXPAaHEHHS MEXAHUKU B TEXHUKE
(rMpockoI, BOJOMET U IpYTHe), ABUrATENb BHY TP €HHETO CrOp aHus, ap oBas TypOuHa,
OBITOBON XOJOJWIBHHUK, KOHIWIIMOHEP, TEXHOJIOTUU TIOJYYEHHS COBPEMEHHBIX
MaTepHuajoB, B TOM YHCJIE HAHOMATEP MAJIOB, I HAHOTEXHOJIOTUH, HJIEKTP OCTaTUIECKast
3alIKTa, 3a3eMJICHHE AIIEKTP ONPUOOPOB, ra30paspsAHbIC TaAMIIbI, IOJIYIPOBOAHHKOBbIC
npuOOpbl, rAIbBAHUKA.

11 KJIACC

Paznen 4. JiekTpoauHaMmuka
Tema 4. Maznummnoe none

B3auMoaencTBiue OCTOSIHHBIX MAarHUTOB U NP OBOJHUKOB C TOKOM. MarHuTHoe
nojie. Bekrop MarHutHOW MHAYKUMHU. [[puHIMNO Cynepno3unuyM MarHUTHBIX MOJIEH.
JIMHMA MarHUTHOW MHIYKIUU.

MarnuTtHoe 10jie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH
U KpYTroBoro BuTka). OneIT Dpcresa.

Cuna Amniepa, ee HarpaBJICHUE U MOYJIb.

Cuna JlopeHiia, ee HampaBjeHHE U MOAYJb. J[BH)KeHHE 3apsKeHHON YaCTHUIIBI
B OJIHOP OJTHOM MarHutHoM mnoJjie. Pabora cwisr Jlopenta.

MarnuTHOE€ 110J1€ B BelecTBe. deppOMarHeTuKy, rnapa- u JuaMarHeTUKH.

TexHUYeCKHEe YCTpPOWCTBA M  TEXHOJOTHYECKHE TMPOLIECCHI: IMPHUMEHEHUE
MMOCTOSTHHBIX MAarHUTOB, JJIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP, 3JEKTP OJIBUTaATEb
SAxobu, yCKOpUTENH 3JIEMEHTAP HBIX YaCTHII.

Jlemoncmpayuu
KapTuHa TuHui MHAYKIMK MAarHUTHOTO TOJISl IOJIOCOBOTO U TMOJKOBOOOPa3HOIO
MOCTOSTHHBIX MarHUTOB.



KapTrHa nuHWl MarHUTHOM MHAYKIHMH TOJIS JUIMHHOTO MPSIMOTO TP OBOJIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO P OBOJHUKA, KATYIIKHA C TOKOM.

B3anmoperncTBue 1ByX P OBOJTHUKOB C TOKOM.

Cuna Amrnepa.

JeiictBrue cuibl JIopeHIIa Ha MOHBI JIEKTP OJIUTA.

HaOnronenue ABMKEHHS TTyYKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMO IEUCTBUSL AJIEKTPOU3MEPUTEIBHOTO MPUOOpa MArHUTORJIEKTP MUECKOM
CUCTEMBI.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomsi, NpaAKMUKYM
HccnenoBaHne MAarHUTHOTO MOJISL TOCTOSIHHBIX MArHUTOB.
HccnenoBaHue CBOMCTB (pepp OMArHETUKOB.
HccnenoBanue A€CTBUS NOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.
N3mep enne cunnbl Amrepa.
N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.
Onpenenenye MarHUTHOM MHIYKIIMK HA OCHOBE M3MEp €HUs CUiIbl AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUs

SIBieHME AIIEKTP OMAarHUTHOM MHAYKIMU. [I0TOK BEKTOpa MAarHUTHOW MHAYKIWH.
OJC wHaykuuu. 3akoH 3iekTpoMmarHuTHOW wuHAykumu Dapanes. Buxpesoe
anekTpuyeckoe noie. Toxku Pyko.

OJ1C uHayKIMKY B TP OBOIHUKE, ABMXKYIIEMCS B OJTHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NupyktnBHOCTh. KaTyllika MHAYKTUBHOCTH B LIEMIH MOCTOSIHHOTO TOKa. fIBIICHUE
camouHnykiuu. 9JIC caMOUHTyKIUH.

DHepTHUsl MArHUTHOTO TTOJISI KATY KU C TOKOM.

DJIEKTP OMarHUTHOE TOJIE.

TexHUYEeCKHe yCTpONCTBA M TEXHOJIOTUYECKUE TP OLECChl: UHAYKIIMOHHAS TIEYb,
COJICHOU/I, 3aIIIUTA OT AJIEKTP U3AIUHU TE NMPHU JIBUKEHUU B MATHUTHOM T0JI€ 3€MJIH.

Jlemoncmpayuu

HaOntoaeHue iBieHus 3JIeKTp OMarHUTHOM UHTY KIIUU.

Hccnenosanue 3aBucumocty 3 /1C MHAYKIUHA OT CKOP OCTH H3MEHEHHSI MAarHUTHOTO
MOTOKA.

[IpaBuno JleHna.

[Tagenne MarauTa B aJFOMUHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CAaMOMHIYKIIUH.

Hccnenoanue 3aBucumoctd D1C caMOMHIYKIMHU OT CKOP OCTA U3MEHEHHSI CUJIIbI
TOKAa B LEMH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul, NpaAKmMuKym
HccnenoBanue sBICHUS AJIEKTP OMar HUITHOM MHAY KIUMW.
Omnpenenenrie MHIYKIUA BUXPEBOrO MArHUTHOTO TOJISL.

HccnenoBanue sSIBIEHUS CAMOUHAY KLIHH.
COopka MOJ€NH 3JIEKTP OMAarHUTHOTO Te€HEepaTopa.



Pa3znen 5. KojieOaHusi ¥ BOJIHBI
Tema 1. Mexanuueckue Konedoanus

KomnebarennHas cucrema. CBOOOHBIE KOJIEOAHHS.

I'apMonudeckue koseOanusa. KuHemaTtnueckoe M JUHAMHYECKOE OIHMCAHHUE.
DHEpPTreTHYEeCKoe OMHMCaHUuEe (3aKOH COXPaHCHHMS MEXaHWMYECKOW sHeprum). BrBox
JTUHAMUYECKOTO OIHMCAaHHUS TapMOHUYECKHX KOJIeOaHMH W3 HMX DSHEPTETUYECKOrO
1 KHHEMAaTHYECKOI'O OIMMCAHUS.

Ammmutyna u ¢asza konebanuit. CBs3b aMIUIUTYIbl KOJICOAQHUN HCXOHOU
BEJIMYMHBI C aMIUTUTYJaMH KOJI€OaHHUM €€ CKOPOCTH U yCKOP EHUS.

[lepuon u wyactora konebanuil. Ilepwon ManbiX CBOOOJHBIX KOJEOAHMIA
MaTeMaTU4YeCKOTro MasiTHUKA. [lep o cBOOOIHBIX KOJI€0aHUI NP Y>)KUHHOTO MasiTHUKA.

[Tonatne o 3aTyxarommx KojeOaHusX. BrIHyxIeHHble KoJieOaHus. Pe3oHaHC.
Pezonancnas kpuBasd. BnusHue 3aryxaHus Ha BHJ PE30HAHCHOW KpPUBOW.
ABTOKOJICOaHUS.

TexHuyeckne yCTpPOWCTBA W TEXHOJOTHUYECKHE IPOIECCHl: METPOHOM, Yachl,
Ka4elTu, My3bIKaJIbHbIE HHCTP YMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuce K0i1edaTeIbHOTO JBUKEHHUS.

HaOntoneHre HE3aBUCMMOCTH MEpPHOJIa MallblX KoJieOaHMM TIpy3a Ha HHUTHU
OT aMILUTHTY JIbL.

HccnenoBanue 3aTyXarolmux KoJeOaHWH M 3aBHCHUMOCTH NepuoAa CBOOOHBIX
KOJI€OaHU OT CONP OTUBJICHMUS.

HccnenoBanue kosie0aHUM Ipy3a HA MACCUBHOM TP YKUHE € LENbio (OopMUP OBaHUS
P €ACTaBIECHUHN 00 UI€aIbHON MOJENH NP y>KUHHOTO MasITHHKA.

3aKOH COXpaHEeHHs HEPTUU NP KOJIeOaHUIX Tpy3a Ha TP yKHUHE.

WccnenoBanue BRIHYKIEHHBIX KOJIEOAHUIA.

Habmnronenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol, NPAKMUKYM
N3mep enue nep uojia CBOOOIHBIX KOJI€OAHUN HUTSHOTO U TP Y>KUHHOTO MasiTHUKOB.
N3yueHre 3aKOHOB JIBUKEHUS Tella B X0J1€ KOJIeOaHH Ha yIIpyTroM MojBece.
N3yueHue NBUKEHUSI HUTSHOTO MasiTHUKA.
[IpeoOpa3oBaHue SHEPTUH B TP YKUHHOM MasiTHUKE.
NccnenoBanue yObIBaHUS aMIUIATY bl 32Ty XalOMINX KOJIEOaHUH.
WccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Tema 2. InekmpomazHummnule KoJjiedanus

Kone6atenpubiii KOHTYp. CBOOOIHBIE 3JIEKTP OMAar HUTHBIE KOJICOaHHSI B UCATHHOM
KoJsebaTenbHOM KOHTYpe. @Dopmyna Tomcona. CBsi3b aMIUTUTY IbI 3apsia KOHAEHCATOpa
C aMIUTUTY IO CHJIBI TOKa B KOJICOATEILHOM KOHTYPE.

3aKOH COXpaHEHHUs PHEPTHUH B UICATLHOM KOJIeOaTEIbHOM KOHTYPE.

3aTyXaroIue AICKTp OMarHUTHBIE KoJieOaHUs. BhIHY X IE€HHBIE DJICKTP OMarHUTHBIC
KoJieOaHusl.



ITepemeHHbI TOK. MOIIIHOCTB IIEP EMEHHOTO TOKA. AMIUIMTYIHOE U IEUCTBYIOLIEE
3HAYEHHUE CUJIBI TOKA U HATIP SKEHUS TP U P a3IudHON (hOp Me 3aBUCIMOCTH IIEp EMEHHOTO
TOKa OT Bp EMEHU.

CunycoumanbHblii TEepeMEHHbI TOK. Pe3uncrop, KoHAEHCATOp W KaTylIKa
MHIYKTUBHOCTH B LEMNHA CHHYCOHWJAJIbHOIO IEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3zonaHc Hamp soKeHUM.

WUneanbublii  Tpanchopmatop. IIpousBoactBo, mnepemaya U NOTpeOJieHUe
AIIEKTP NYECKOM IHEPTHUHU.

OKOJIOTMYECKUE PHUCKM MNpPHU NPOU3BOACTBE 3ieKTpoldHepruu. Kyibrypa
VCIIOJIb30BaHUs 3JIEKTP O9HEPTHUM B ITIOBCETHEBHOM KU3HU.

TexHnyeckne ycTpOoucTBa U TEXHOJIOTHUECKUE P OLIECCHI: AIEKTP MUECKUNA 3BOHOK,
reHEpaTop NEePEMEHHOTO TOKA, IMHUM JIEKTp Ollep enay.

Jlemoncmpayuu

CB0OOIHBIC 3JIEKTP OMarHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUI OT MHAYKTUBHOCTH M €MKOCTU
KOHTYpa.

OciunaorpaMMbl 3JIEKTPp OMAarHUTHBIX KOJICOaHHI.

['enepaTop He3aTyXarOIIMX IEKTP OMAarHUTHBIX KOJICOAHHI.

Moenb 371eKTp OMarHuTHOTO TeHepaTopa.

BriHyX/1€HHBIE CUHY COMIaIbHBIE KOJIEOAHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH U KOHAEHCATOP B MU NEP EMEHHOTO TOKA.

Pe3oHaHC nmnpu  MOCIEAOBATEILHOM COEAUWHEHUHM  PE3UCTOpa, KaTyLIKd
WHAYKTUBHOCTH M KOHJICHCATOPA.

YCTp oiCTBO M P MHITUT IEHCTBUS TpaHchopmaTopa.

Mopens TUHUM JIEKTP OTIep eAaUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol, NPAKMUKYM

N3yuenue Tpanchopmartopa.

HccnenoBanne TMEpEMEHHOTO TOKa 4Yepe3 TOCIeAOBATENIbHO COCIUHEHHBIS
KOHJICHCATOP, KaTyIIKy U Pe3HUCTOp.

HaOlmntoenne 351eKTp OMarHuTHOTO pEe30HaHCa.

HccnenoBanue pab0OThl HICTOYHUKOB CBETA B IIETIH TIEP EMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUmMHbLE 60JIHbL

MexaHu4decKue BOJIHBI, YCI0BUA UX pacnpoctpanenus. [lonepeyunsie u np 001bHbIE
BOJIHBL. [Iepro1, CKOp OCTh pacipoOCTpaHEHUs U JJIMHA BOJTHBI. CBOKWCTBA MEXaHUY €CKHX
BOJIH: OTp a)K€HHUE, Tp elToMiIeHne, uHTep pep eHIus u 1udp akIus.

3ByK. CxopocTh 3ByKa. ' pomMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBOE€ 3arp I3HEHHUE OKP Y>KAIOILIEH CP EbI.

DIJIEKTPp OMarHUTHBIE BOJIHBI. YCIOBHSI M3JYUYECHUS DJIEKTPOMATHUTHBIX BOJIH.

B3aumHast opueHTanus BEKTOPOB F= f- 1» B NIEKTPOMATrHUTHON BOITHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, NpEeITOMIICHHE, MOJISIPpHU3anus,



uHTep Pep eHIrs u Tudp aKIus.



[kana 37eKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 31eKTpOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHUIMTIBI paTuOCBA3M U TeNeBUAeHUA. Pannoaokarmsi.

DIIeKTp OMarHUTHOE 3arPSI3HEHUE OKP YIKAIOIIEH Cp eIbl.

TexHudeckue yCTpOWCTBA W TNPAKTHUECKOE MPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, pajaap, paauoTlpHEeMHIK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
yJIBTPa3BYKOBasl TUArHOCTUKA B TEXHHUKE U MEIHIINHE.

Jlemoncmpayuu

OO6pa3zoBaHue U pacHpOCTPaHEHUE MOTEP EYHBIX U TP OJ0JIbHBIX BOJIH.

Konebnromeecs Te0 Kak MICTOUHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHUIA.

HaOntonenue oTp akeHus U Mp eIOMJICHHUS MEXaHUYECKUX BOJIH.

Hao0ntonenue nnrtep hepeHumu u q1udp akiiui MEXaHUYECKUX BOJIH.

AKyCTUYECKUI PE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro np MMEHEHHE.

HaOntoaeHue cBI31U rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY 0N U 4acCTOTOM
KOJIeOaHuH.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HHUE, IpeIOMIICHHUE,
noJyisipu3anys, Audp akuus, uaTep pep eHuus.

OOGHapy>xeHue HHPpPaKpacHOTO U yJIbTPa(UOJIETOBOTO U3y UYEHUI.

Yuenuueckuii sxcnepumenm, rabopamopHuvle padomvi, NpaAKMUKYM
N3yuyeHne napaMeTp OB 3ByKOBOM BOJIHBI.
N3yueHne pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM IIP OCTP aHCTBE.

Tema 4. Onmuka

[IpsAsMoNMHEWHOE pPAacCHpOCTPAaHEHUE CBETa B OJHOPOJMHOW cpexe. Jlyd cBera.
To4euyHbI! HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKoHbl OTpakeHusi cBera. [locrpoeHue wn300pakeHuUil B

wiockoM 3epkaie. Cdepuueckue 3epkana.
[Ipenomnenne cBera. 3akoHBI TpeIOMIIEHHUS CBeTa. AOCOIIOTHBIN TOKAa3aTelb

np enomieHnss. OTHOCHUTENBHBIN TOKa3aTenb npenoMieHus. [IocTosiHCTBO 4acTOTHI CBETa
Y COOTHOILIEHHE JUTUH BOJIH NP U MIEP €X0J1€ MOHOXPOMATUYECKOTO CBETA YEp €3 I'P AHUILY
paszaena IByX ONTUYECKUX CPEl.
Xon nyuent B npusme. Jucnepcus ceera. CoxHbIN cocTaB 6enoro ceera. L{ger.
ITonnoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbIl Yyroa NOJHOTO BHYTPEHHETO

OTp a)KEHUS.
CoOuparonue 1 pacceuBaroniye JuH3bl. ToHKas TuH3a. POKYyCHOE pacCTOsTHUE U

ONTUYECKasl Cuia TOHKOW JIMH3BI. 3aBUCUMOCTh (HOKYCHOTO PaCCTOSIHUS TOHKOM
cepHruecKoil IMH3bI OT €€ TEOMETPUU U OTHOCUTEJIBHOTO TIOKa3aTeNs Ip eIOMIICHHUS.
dopMyJia TOHKOU JTUH3bI. YBEIUYEHHUE, 1aBAEMOE JINH30U.



Xoxa Jyda, MNPOLIECANIEr0 JHWH3Y MOJ MNPOU3BOIBHBIM YIJIOM K €€ TJIAaBHOU
ontuyeckoi ocu. [TocTp oenne n300paxeHuii TOUKH U OTP €3Ka TP IMOK B COOMP ArOIINX U
paccenBarOUINX JIMH3aX U UX CUCTEMAX.

Onrtuueckue mnpubopsl. Paspemaronias crnocoOHocTh. ['71a3 Kak omnTUYecKas
CUCTEMA.

[Ipenenbl mp UMEHUMOCTH TEOMETP HUECKOM OTITHUKH.

BonnoBas ontuka. MuaTep depenmus cBera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUSA
HAOJI0/IEHNsT MAaKCHMYMOB U MHUHHMYMOB B HHTEp )ep CHIIMOHHON KapTUHE OT JBYX
KOT'ep EHTHBIX UCTOYHHUKOB. [IpuMep bl kitaccuueckux uHTEp hep CHIMOHHBIX CXEM.

Hudpakmus ceeta. JudpakiunoHHas pemierka. YCiaoBHe HAOMIOACHUS T1aBHBIX
MaKCUMYMOB TP ¥ TaJI€HUH MOHOX POMATHYECKOTO CBETa Ha AU(DP aKITMOHHYIO P CIIETKY.

[Tongapuzamnus cera.

TexHUYEeCKHUe yCTpONCTBA U TEXHOJIOTUYECKHE TP OLIECChI: OUKH, JIyTIa, TIEp UCKOII,
dboToammapar, MHKPOCKOI, MPOEKIMOHHBIM amnmapar, MPOCBETICHHE ONTHKH,
BOJIOKOHHAsI OTITUKA, JU(PaKIIMOHHAS P eIlIeTKa.

Jlemoncmpayuu

3aKOHBI OTP A)KEHUS CBETA.

WccnenoBanue mnp e10MJICHUS CBETA.

Habro1eHre noTHOTo BHYTP €HHEr0 OTp akeHusi. MoJiesb CBETOBO/IA.

WccnenoBanue xo/1a CBETOBBIX MyYKOB Yep €3 MI0CKONapaUIebHYIO TUIACTHHY
U TIpU3MY.

HccnenoBanue CBOMCTB U300p aXKEHUI B JIMH3AX.

Moenu MUKpP OCKOTIa, TEIECKOTa.

Habnronenue untep hep €HIIMM CBETA.

Habnro1eHre BETOB TOHKUX TUIEHOK.

HabOmronenne nudpakiuu cBera.

N3yuenne nudp akImmOHHON P EIISTKH.

Habmronenne nudp akiimOHHOTO CIIEKTpa.

Habmronenne nucriep cuu CBeTa.

Habnroaenue noisip u3ammu cBeTa.

[IpumeHeHne mosap Oua0B AJIsl U3YUEHUS] MEXaHUUECKUX HAIIp SIKCHHH.

Yuenuueckuii sxcnepumenm, rabopamopHusle pabomsi, NpaAKMUKYM
W3Mmep eHre mokazaTesnst mMp elOMIICHUS CTeKIIa.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BEIIecTBa (Ha Mpumepe
KUTKUX JIUH3).
N3Mmep enre (oKyCHOTO pacCTOSIHUSI PacCeUBAIOIIUX JIMH3.
[Tonyuyenune n300paxeHusi B CUCTEME U3 TUIOCKOTO 3epKaJia U JTUH3bI.
[Tonyuyenue u300paxxeHus B CUCTEME U3 JIBYX JIMH3.
KoHcTpynp oBaHHE TENTECKOMUYECKUX CUCTEM.
HaoOntonenue nudp akiuu, uHTEp Pep SHIMU U OIS U3aI1UHU CBETA.



W3ydenue noyisipu3aluu CBeTa, OTP aXKEHHOTO OT MOBEPXHOCTU AUDJIEKTP UKA.

N3yuenue untep hep eHIMU Ja3epHOTO U3IIYUYEHHUs Ha ABYX IIEAX.

Habnronenne gucmep cum.

HaGmnronenue u ucciaenoBanue AUQPp aKIIMOHHOTO CIIEKTPa.

N3mep eHne niuHbI CBETOBOM BOJIHBI.

[lonydyenue cmekTpa W3NMYy4YEHHs CBETOAMOJA MPHU MOMOIIU IUDPaKIMOHHON
P ELIETKH.

Paznen 6. OcHOBBI CieUAJIBLHOM TEOPUH OTHOCUTEIHLHOCTH

['paHUIIBI TPUMEHUMOCTH KJIaCCHYECKOM MeXxaHWKH. [locTymaTel cnenmnanbHOU
TEOP UM OTHOCUTEIbHOCTH.

[IpocTpancrBeHHO-BpeMeHHOW uHTepBaj. [IpeoOpasoanus Jlopenma. Yciosue
NPUYUHHOCTH. OTHOCUTEIBHOCTh  OJIHOBPEMEHHOCTU. 3aMEJIEHUE BpPEMEHU U
COKpallleHUE JJIUHBI.

DHeprus U UMITYJIbC P EAATUBUCTCKON YaCTHUIIBI.

CBsI3b MacCChI C HEPTUEU U UMITYJIBCOM P €JISITUBUCTCKOM YaCTHUIIbI. DHEPTUSI IOKOS.

TexHUYEeCKHe YCTpOWCTBA M TEXHOJOTHYECKUE TPOIECCHl: CITyTHUKOBBIC
[P UEMHUKH, YCKOPUTENU 3aP SIPKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvle padomvi, NpaAKMUKYM
OrnpeneneHre UMITYJIbCa U SHEPTUU PEISTUBUCTCKUX YacTull (mo Qororpadusm
TP EKOB 3apsSHKEHHBIX YaCTHUI] B MATHUTHOM TIOJIE).

Paszgea 7. KBantoBasi pusuka
Tema 1. KopnycKynapHo-801H0801L 0yanum

PaBHOBecHOE TEI0BOE U3JTyUeHUE (MU31ydeHHE a0COIIOTHO YEP HOT'O Tela). 3aKOH
cmenienusa Buna. ['nnoresa Ilinanka o kBaHTax.

®oToHBI. DHEPTHS U UMITYJIbC POTOHA.

®otodpdekr. Onbitel A.I'. CroneroBa. 3akoHsl (ororddekra. YpaBHEHUE
Oiinmrerina s Gotoaddekra. «KpacHas rpanuna» hotosddexra.

JlaBneHue cBera (B 4aCTHOCTH, JIaBJICHHWE CBETa Ha a0COJIIOTHO MOTJIOIIAOIIYIO
1 a0COTIOTHO OTpakarorryro moBepxHocth). OnwiTel [1.H. JleGenena.

BonnoBble cBoucTBa yactul. BomHel ne bpouns. [Invnaa BonHbel ae bpoiis u
pa3mepbl 00J1acTh JIOKaJIW3aluy JABIKYIIEHCS dacTuilpl. KopmycKyspHO -BOTHOBOM
nyanu3M. Jludpakims 37eKTp OHOB Ha KpUCTaJIax.

Cneunduka wusmepeHnii B MHKpomupe. COOTHOIIEHUS HEOTp eAeIeHHOCTEN
['eitzenbepra.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOIECCHl: CHEKTPOMEIp,
dhoTorIEeMEHT, POTONATIUK, Ty HHEITbHBIM MUK OCKOTI, COJTHEUHAst 0aTapesi, CBeTO U0,

Jlemoncmpayuu
®oTo3¢deKT Ha YCTAHOBKE C IIMHKOBOM TUTACTHHOM.
HccnenoBanue 3akoHOB BHeIHEro ¢poTtodddekra.
HccnenoBanne 3aBUCMMOCTH COTIPOTUBIICHUS MO IIP OBOJHUKOB OT OCBEILIEHHOCTH.



Cseroaunon.
Conneuynas 6arapes.

Yuenuuecxuii sxcnepumenm, 1abopamopHvle padbomol, NPaAKMuKym
Hccnenoanue ¢hoTope3ucropa.
N3mep enne noctosiuuoi [limanka Ha ocHOBe uccinenoBanus GoTodddekra.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA Yep €3 CBETOAHMO/] OT HATIP SUKSHHS.

Tema 2. Qusuxka amoma

OneITel 1O HCCIEIOBAaHUIO CTpOEHUs atoMa. llmanerapHas Monenb atoma
Pesep dopna.

[Tocrynatel bopa. M3nydenne u mornomienne GOTOHOB MPH TMEPEX0Je aToMa
C OJTHOTO YpOBHS SHEPTHH Ha JPYTOM.

Bunbl cnektpoB. CriekTp ypOBHEM SHEPTUH aTOMa BOJOPO/Ia.

CrnoHTaHHOE M BBIHYKJIEHHOE U3J1y4yeHue cBeta. Jlazep.

TexHuueckrne yCcTpOUCTBA U TEXHOJOTUYECKHUE MP OLIECCHI: CIEKTP aJbHbIM aHAJIU3
(crIeKTp OCKOIT), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Monenb onbita Pesep dop na.
HaOntoneHue TMHeHYaThIX CIIEKTP OB.
YCTpONCTBO U IEUCTBUE CUETYMKA HOHU3UP YIOIIUX YaCTHLL.
Onpenenenye UIMHBI BOJHBI JIa3€PHOTO U3JTY4YEHHUS.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomsi, NpaAKmMuKym

HaOmntonenue IMHEHIaTOrO CIIeKTpa.

HccnenoBanue CHekTpa pas3peXEHHOT0 aTOMapHOTO BOJAOPOJa W HM3MEp CHHE
nocrosinHou Punoepra.

Tema 3. Qusuka amomHo20 A0pa u I1EMEHMAPHBIX YACMUY,

Hyxnonnas monens snpa ['eitzenoepra—lBanenko. 3apsa sapa. MaccoBoe 4ucio
aapa. MU3oTonsl.

PannoaktuBHOCTh. Anbda-pacnaa. DJIEKTPOHHbINH U MO3UTPOHHBIA OeTa-pacmal.
['amMmma-uznyuenue.

3aKOH paJMOaKTUBHOIO pacnaja. PagnoakTuBHbIe H30TOIBI B ITpUp ozte. CBolCTBA
MOHU3UPYIOLIETO M3JIy4YeHUs. BiusHME paanoakTMBHOCTM Ha JKUBBIE OpPTaHU3MBL
EcrectBennsriii pon m3nyuenus. Jlozumerpus.

DHepTHs CBA3U HYKIOHOB B siape. AaepHbie cumbl. JlepekT macchl sapa.

Anepusie peakmuu. Jlenenne u cuHTE3 sAaep. SAmepHbie peakTopsl [IpobmeMsr
YIPaBJIIEMOr0 TEPMOSIEPHOIO CUHTE3a. DKOJIOTHYECKHE aCIEKThl Pa3BUTHS SJIEPHOU
DHEPTETHUKHU.

Merto1bl p €erucTpanny U UCCIEeI0BAHUSA dJIEMEHTAPHBIX YyacTull. OyHAaMeHTaIbHbIE

B3aUMOJCUCTBUSI.  bapuoHBI, ME30HBI W  JICNTOHBI.
[Ipencrasnenne o Ctangap THOM Moaenu. KBapk-riirtooHHasi MOJI€Nb aJip OHOB.



®dusuka 3a np egenamu CtanaapTHON Moienu. TemMHas MaTep usl U TEMHAs SHEPTHSL.

EnuncTBO pm3nueckoit Kap THHBI MUpa.

TexHrnyeckne yCTpOMCTBA M TEXHOJIOTMYECKME IPOLECCHI: JTO3UMETP, Kamepa
BunbscoHa, saepHBIA peakTop, TEPMOSICPHBIN pPeakTop, aTOMHass OoM0a, MarHUTHO -
pe3oHaHcHast Tomorpadus.

Yuenuueckuii skcnepumenm, nabopamopHule pabomsl, NPaKmMuKym
HccnenoBanue TpekoB yacTull (0 TOTOBBIM (hoToTrpadusim).
HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIb30BAHNUEM JO3UMETPA.
N3y4enue nornouieHust 0era-4yacTull alTlFlOMUHUEM.

Paszgea 8. D1eMeHTHI aCTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTUS acTpOHOMHUHU. [IpuKiIanHOE M MUPOBO33PEHUYECKOE 3HAUEHHE
acTp oHOMHUU. [IpMeHUMOCTB 3aKOHOB (PU3UKH JJ151 0OBSICHEHUS TIP UPOIbl KOCMHUYECKUX
O0OBEKTOB.

MeTo 161 aCTpOHOMUYECKHX UCCen0BaHuil. COBPEMEHHBIE ONITUY €CKUE TEIECKOIBI,

paarOTEIECKOITbI, BHEaTMOChEp HAsT aCTP OHOMHS.
Bup 3Be3nHoro He6a. Co3Be3aus, sip KUe 3BE3/1bl, IJTAHETHI, UX BUIUMOE TBUKEHUE.

CosHeuHas cucrema.

Connue. ConHeuyHas akTUBHOCTh. MicTouHuk sHepTun COJIHIIA U 3BE3I.

3Be3/1bl, X OCHOBHBIC XapaKTEPUCTUKH. J[MarpamMMa «CIEKTpajbHBIA KlacCc —
CBETUMOCTb». 3B€3JIbl TJIaBHOW MOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJISI 3B€3]1 TJIaBHOW MOCIEA0BATEIbHOCTA. BHYTp €eHHEE CTp O€HHE 3BE3/I.
CoBp eMEHHBIE P €/ICTABIIEHUS O P OUCXOKIACHUU U 3BOJIFOINH COJTHIA U 3BE3[. DTAIIbI
JKA3HU 3BE3]1.

Muneunsiii [yt — Hama ["anaktuka. [Tonoxenue u apmxenue CosiHna B ['amakTuke.
Tunbl ranaktuk. PagroranakTiky U KkBazapbl. Yep HbIE ABIPBI B A/IpaX rajlaKTUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa0O6ma. PasOeranme raakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe n3nydeHue.

MacitaOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennbie np 06eMbl aCTp OHOMHMH.

Vyenuuecxue nabnrooenus
Habnronenust 3Be3THOT0 HeOA HEBOOPYIKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEP HBIX TPUIOKEHUHN JJI OMpPEeIeNIeHUs MOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIEC cO3Be3/1us CEeBEpHOT0 MOJYIIAPUS U AP KUE 3BE3/IbI.
Habmronenns B Teneckon JIyHbI, TIaHET, TYMaHHOCTEH M 3BE3THBIX CKOTUICHHM.

DU3HYECKUH TPAKTUKYM

CnocoObl n3mepenus GU3NYECKUX BEJIWYHMH C HMCIOJIb30BAaHUEM aHAJIOTOBBIX U
IU(PPOBBIX HM3MEPUTEIbHBIX MNPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCHUTEIbHBIE TOTPEIIHOCTH HM3MEPEHUN (U3MUECKUX BEITUYMH.
O1ieHKa T'p aHUIl MOTP EHIHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEpEHUM, UCCIIeI0BAaHUN 3aBUCUMOCTEN (DPU3UUECKHX
BEJIMYUH, MPOBEpPKA MNPEAIOKEHHbIX TuUnoTe3 (BbIOOp u3 paboT, ONUCAHHBIX



B TEMAaTHUYECKUX paszfenax «YUeHHWUeCKUH OKCIEpUMEHT, JabopaTopHbIe pPaboThI,
P aKTUKYM» ).

O0600maroee NOBTOpPeHUe

OO6oO1IeHne U cucTeMaTu3alus CcoJep X aHus pas3lenoB Kypca «MexaHukay,
«MonekynspHas pu3NKa U TepMOJAMHAMHKA», « DJIEKTpoauHaMuKa», «KoaebaHus u
BOJIHBD, «OCHOBBI ClleUaIbHON TEOpUN OTHOCUTENbHOCTH», «KBaHTOBast pusukar,
«JE€MEHTBI aCTP OHOMHUHU U aCTP O(PU3UKIY.

Ponb ¢pu3uku u acTpOHOMHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIIMAILHOM
U 3TUYECKOH cepax MesTeIbHOCTH YelOBEKa, pOjb U MECTO (U3UKU U aCTP OHOMHUHU
B COBPEMEHHOM  HAay4YyHOW KapTUHE MHPA, 3HAYEHUE  OINKCATEIBHOM,
CHUCTEMATU3UP YIOLIEH, OOBICHUTEILHON U TMPOTHOCTUYECKON (PYHKIMI (pu3anyeckoin
TEOpHUH, pOab Pu3ndeckoil Teopuu B (HopMUPOBAHUM NP EACTaBICHUN 0 (U3NUECKOn
KapTUHE MHUpa, MECTO (PU3UYECKON KapTHUHBI MHpa B OOLIEM PSIAY COBPEMEHHBIX
€CTECTBEHHO-HAaYUYHBIX NP EACTaBICHUI O TP U OJI€E.

MexnpeaMerHbie CBA3H

N3yuenue kypca u3uku yriayOseHHOTO ypoBHA B 11 kitacce ocyIliecTBisercs ¢
YYETOM COJIep KATEIIbHBIX MEXKIP EAMETHBIX CBA3EH C KypcaMu MaTEMaTUKU, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOIOTUHU.

Mesxxcnpeomemnvie nonamus, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20
no3nanuA: IBICHUE, HAYUYHbIN (pakT, runoresa, pusnyeckas BeIUUUHA, 3aKOH, TEOPUS,
HAOJI0JIEHNE, PKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHE, IOIrpPEUIHOCTU
U3MeEp EHU, U3MEp UTeNbHbIE TP UOOPbI, LUPpOBas Ta0OpaATOP US.

Mamemamuxa: Pemienue cucremsl ypaBHeHH. TpuroHomerpudeckue QyHKINN:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE€ TpPHUTOHOMETPHUYECKOE TOKIECTBO.
BekTopbl 1 MX MNPOEKIMH Ha OCH KOOpIMHAT, CI0XEHHE BEKTOpoOB. IIpou3BomHbie
aneMeHTap HeIX pyHkuui. [Ipu3Haku mono0us Tp €yrobHUKOB, OTIP €/1eJICHUE TUTOIIAAN
IIOCKUX (UTYp U 00beMa TeEll.

Buonozua: >nextpudeckue IBJIEHUS B KUBOM P UPoJie, KOJIeOaTENbHbIE JBUKCHUS
B JKMBOM NPHUPOJE, SKOJOTMYECKUE PUCKM NPU NPOU3BOJCTBE DJIEKTPOIHEPIUH,
AJIEKTP OMArHUTHOE 3arpsi3HEHUE OKpyXKaIoLel cpellbl, yIbTPa3ByKOBasi JUArHOCTUKA
B MEAMIIMHE, ONITUYECKUE SIBJIEHUS B KUBOU MPUPOJIE.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, Kp UCTAJUTMUECKas CTP YKTypa TBEP IbIX TEll,
MEXaHNU3MBbI 00pa30BaHUS KPUCTAIUIMUECKON P EIIeTKH, CIIEKTpP AIbHBIN aHaJU3.

T'eozpaghua: MarauTHbIE TOTIOCA 3€MIIH, 3QJIEKH MAarHUTHBIX pyJA, (OTOChEMKA
3E€MHOM MTOBEPXHOCTH, cericmorpad.

Texnonocus: TPUMEHEHHWE  TIOCTOSHHBIX  MAarHUTOB,  BJEKTP OMATrHUTOB,
AIIEKTp OABUTATENb SIKOOU, TeHEep aTOp Mep EMEHHOTO TOKA, MHAYKIMOHHAS M€4b, TUHUU
AIIEKTp OTepeiay, JIEKTPOABUTATENb, pajiap, paJAHONPUEMHHK, TEIEBU30pP, AHTECHHA,
tenedon, CBYU-neub, yabTpa3ByKoBasi JUarHOCTUKA B TEXHUKE, [P OCKIIMOHHBIM allapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas OaTapes, CIYTHUKOBbIE NPHUEMHUKH, SepHas
HHEPTETHKA U IKOJOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO mpeamera «®Pu3uka» Ha YpOBHE CpETHEro OOIIero
o0pazoBanus (yri1yOJIeHHBIA YPOBEHB) JOJKHO 00ECICUUTh JOCTHXKCHHUE CIIETYFOIINIX
JUIHOCTHBIX, METAIIP €IMETHBIX M TP EIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUS y4eOHOro mpeaMera «Du3nKay TOJIKHBI
OTpa)kaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOyuaroOUMXcs PYKOBOACTBOBATHCS
chOpMUPOBAHHON BHYTPCHHEW TMO3UIUEH JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
Op MEHTAINH, TO3UTUBHBIX BHY TPEHHUX yOEXKIECHUH, COOTBETCTBY IOIIMX TPaUITHOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBA, pPAaCIIUpPEHUE KU3HEHHOTO ONbITA W  OIIbITA
JIESITEIBHOCTH B TPOLECCE pealr3allMi OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOU
JESITEIbHOCTH, B TOM YMUCJIE B YaCTH:

1) rpaxaaHcKoOro BOCIMTAHMSA:

cOpMUPOBAHHOCTh TPaKAAHCKOW MO3ZUIMH OO0Y4YalolIErocsi KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA P OCCUHCKOTO OOIIECTBA;

P UHSTHE TP aAULIUOHHBIX 00111eueT10BEYECKUX I'yMaHHCTHYECKUX
Y IEMOKPATUYECKHUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpECax IPa)KIaHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYIIpaBIE€HUH B 00pa30BaTeIbHON Op raHU3AINH;

YMEHHUE B3aUMOJEHCTBOBATh C COLMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIUSIMU 1 Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAp HOM 1 BOJIOHTEP CKOW JIEATEINBHOCTH;

2) MaTpUOTHYECKOT0 BOCTIUTAHUSA:
chopMUP OBAHHOCTD P OCCUHUCKOM I'p aKIaHCKON WICHTUIHOCTH, TATP MOTHU3MA;
IEHHOCTHOE OTHOIIEHHE K TOCYyJapCTBEHHbIM CHUMBOJIAM, JOCTHKEHHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (M3UKHA M TEXHHUKE,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIUTAHMSL:

copMHUP OBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMI0O W TPHUHUMATh OCO3HAHHBIC P EIICHMUS,
OpPHUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4YHCIIE
B JIEATEIBHOCTH YYEHOTO;

OCO3HAaHME JIMYHOTO BKJIa/1a B IOCTP OEHUE YCTOWYUBOTO OYAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMUS:
ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYash ICTETHMKY HAay4yHOTO TBOPYECTBA,
NP UCYIIET0 (PU3NUECKON HAYKE;



S) TpyA0BOr0 BOCIIUTAHUA:

WHTEpPEC K pa3aUuHbIM cepam mp ohecCUOHATBHON AEITENHHOCTH, B TOM YHCTIC
CBSI3aHHBIM ¢ (PU3UKOMN M TEXHUKOH, yMEHHE COBEPIIaTh OCO3HAHHBIN BEIOOP Oy my1iieit
npodeccuu U peaan30BbIBATh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTB ¥ CIIOCOOHOCTH K 00 a30BaHMIO M CAMOOOPa30BaHMIO B 00JIaCTH (PU3HKI
Ha TP OTSIKEHUU BCEN KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIUTAHUSA:

c(hop MUPOBAHHOCTb IKOJIOTHUECKOM KYJIBTYPbI, 0CO3HAHUE TNI00AJILHOTO XapakKTepa
AKOJIOTUYECKUX TP 00JIeEM;

IUIAHUPOBAHUE U OCYIIECTBICHHUE JICWCTBUU B OKPYIKAIOLIEW Cpelle HA OCHOBE
3HAHUSA LEJIEN YCTOMYUBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciupeHue omnbiTa ASSITENbHOCTA 3KOJOTMYECKON HAIpaBJIE€HHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

cop MUPOBAHHOCTH MHUP OBO33P €HUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YD OBHIO
pa3BuTHs PU3UIECKON HAYKU;

OCO3HAHHE 1IEHHOCTH HAYYHOU JIEITEIbHOCTH, TOTOBHOCT B IPOLIECCE M3YUEHUsT (DU3UKU
OCYILIECTBIISITh MIPOEKTHYIO U UCCIIENIOBATEIBbCKYIO JIEITEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

B mpouecce HOCTHKEHUS JTMYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS IPOTPaMMBI IO
busuKe 17151 yp OBHA CpeAHET0 00111ero 0opazoBaHus y 00yJaroImx cs COBEPIICHCTBYETCS
AYMOIMOHATBHBIN UHTEIIEKT, TP €ATO0Iaralouid cop MUP OBAHHOCTH:

CaMOCO3HaHMsI, BKJIIOYAIONIET0 CIIOCOOHOCTh TMOHUMATh CBOE 3MOIIMOHAJBLHOE
COCTOSIHHE, BUJIETh HAIIP aBJICHUSI p a3BUTHS COOCTBEHHOM SMOILIMOHATIBHOM Cep bI, ObITh
yYBEp EHHBIM B ce0¢;

CaMOpEryJIMpOBaHMsl, BKIIOYAIONIEIO0 CaMOKOHTPOJb, YMEHHE TP UHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIOCOOHOCTH a/IallTUPOBATHCS K SMOIIMOHAILHBIM
U3MEHEHHSIM U TP OSIBJISATH THOKOCTh, OBITH OTKP BITHIM HOBOMY;

BHYTpEHHEH MOTHMBAIMM, BKJIIOYAIOIIEH CTpEMIICHHE K JOCTIKCHHUIO LIEIH
¥ yCHexy, ONTHUMH3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOJS W3 CBOHX
BO3MOXKHOCTEH;

OIMIATHH, BKIIOYAIOIIEH CIMOCOOHOCTh IMOHUMATh AMOIMOHAJIBEHOE COCTOSTHHC
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUNA OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO
U COTIEp CXKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIOUYAIOIINX CIOCOOHOCTh BBICTpAMBaTh OTHOIICHUS C
TP YTUMHU JIIOIbMU, 3a00TUTHCS, TP OSIBISATH HHTEPEC U pa3periaTh KOHMIUKTHL.

METAIIPEIMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTeibHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHS
ba3oBble JJoruueckue aelcTBUs:

CaMOCTOSITETbHO (POPMYITMPOBATh U aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTp MBaTh
€€ BCECTOP OHHE;



OIIP €AENATH LIETH IESITENTbHOCTH, 33/1aBaTh [TAPAMETPbI U KP UTEPUH UX JOCTHKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH Y TPOTHBOPEUUS B PACCMATPUBAEMBIX (PU3UIECKUX
SABJICHUSX

pa3pabaTeiBaTh MJIaH pEIICHUS MNPOOJEMBI C YYETOM aHaJIN3a HMMEIOIINXCI
MaTep MaJIbHbIX U HEMATEP HAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESITEIIBHOCTh, OLICHMBATH COOTBETCTBUE PE3YJIbTATOB
LENSIM, OLICHUBATh PHUCKHU MOCIENCTBUI AEATENBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH pabOTy B YCIOBUSIX P€EaIbHOTO, BUPTYaJIbHOTO
Y KOMOWHHP OBAaHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh Kp €ATHBHOE MBIIIJICHUE MTPH P CIICHUH KU3HEHHBIX TP 00JIEeM.

Bba3oBble ncciieqoBaTebCcKHe 1€ CTBUS:

BJaJ€Th HAYYHOW TEPMHHOJIOIMEH, KIIOYEBHIMU TMOHATUSIMU U METOJaMU
busnyueckon HayKH;

BJIAJICTh HABBIKAMH Y4YEOHO-HCCIIEIOBATEIBCKON M TIPOSKTHOW NEATEIIbHOCTH B
obJiacTu pU3MKU, CHOCOOHOCTHIO K TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
pemieHust 3aAa4  (PU3NYECKOTO COJCpIKaHMS, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB
MO3HAHUS,

OCYIIECTBIISATh Pa3IUYHbIC BUJIbI ICATEIHLHOCTH IO MOJTYYEHUIO0 HOBOTO 3HAHMUSL, €r0
UHTEP [P €TALINH, TPE0OPa30BAHUIO U ITP IMEHEHHIO B P a3JIMYHBIX Y4EOHBIX CUTYaIHSIX, B
TOM YHUCIIE IPH CO3JJaHUN YIEOHBIX MPOEKTOB B 0071aCTH (DU3HKHY;

BBISIBJIATD NP MUMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJIM3UpOBAaTh 33/1a4y, BbIABUIATh
TUIIOTE3Y €€ P eleHHs], HAXOIUTh ap TYMEHTHI JJIs1 10Ka3aTelIbCTBA CBOUX YTBEP JKICHUM,
3a/1aBaTh MapaMeTpbl ¥ KPUTEPUH P CIICHUS;

aHAJM3UPOBATH MMOJTYYCHHBIC B XOJI€ PEIICHHS 3a/1add Pe3yIbTaThl, KP UTHIECKU
OIICHUBATh UX JOCTOBEPHOCTD, NP OTHO3HP OBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTb U POP MYITUPOBATH COOCTBEHHBIE 3a/1a491 B 00pa30BaATEIILHOM 1€ TEIIBHOCTH,
B TOM YHCJIE P U3yYCHUN (DU3HKH,

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH TP UOOP €TCHHBIH OTIBIT;

yMEeThb TEPEHOCUTh 3HaHWS 10 (U3NKEe B MPAKTUYECKyI0 00JacTb
KHU3HEICATEIbHOCTH;

yMETb MHTErPUPOBATh 3HAHUS U3 Pa3HBIX NP EAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, P €IJIaraTh Op UTMHAJIbHBIC MIOXO/IbI U P CIICHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JAOIYCKAIOIINE aJbTEep HATUBHBIC P CIIICHUS.

Padora ¢ nnpopmanueii:

BJAJeTh HAaBBIKAMHM TMOJyuyeHUs HHPopManmuu (PUINIECKOTO  COJEp KaHUs
U3 HCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh IOUCK, AaHAJM3,
CUCTEeMATHU3alMI0 M UHTEepHpeTanuio HHQOpMaluu pa3iuuHbIX BUAOB U (opm
P €ICTaBJICHUS;

OLICHUBATH JJOCTOBEP HOCTh HH(POP MaLIUH;

UCTIOJIB30BaTh CpeACTBa MH(GOPMAIIMOHHBIX 1 KOMMYHHUKALMOHHBIX TEXHOJOIHUM
B pCIICHUMH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX W OpPraHU3alMOHHBIX 33Ja4



c coOmwojeHueM TpeOOBaHWA 3PTOHOMHUKH, TCXHUKH O€30TMAaCHOCTH, THUTHMCHBI,
pecypcocOepeKeHus, MPaBOBBIX W OTHYECKUX HOPM, HOPM HWH(OPMAIIMOHHON
0e30I1acHOCTH;

CO3/71aBaTh TEKCThl (PU3UYECKOTO COJICPIKAHUSA B Pa3IMIHBIX (hOpMaTax C yIETOM

Ha3Ha4YeHUs MH(POpMAIMHM U LEIEBOM ayIuUTOpUH, BHIOMpAs ONTUMAJbHYIO (opMy
NP €CTaBJIECHUS U BU3YaJIU3aLIHH.

KoMMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIE YUeOHbIe HeiiCTBUS

OOmenue:
OCYIIIECTBIIATh OOIICHNE Ha yPOKaxX (PM3UKHA U BO BHEYP OUHOM JAEATCIbHOCTH;
pacno3HaBaTh MPeANOCHUIKA KOHPIMKTHBIX CUTYaIlui U CMSATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTUYHO U3J1araTh CBOIO TOUKY 3P €HHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX

Cp €/ICTB.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U UCIIOJIL30BATh P EMMYIIIECTBA KOMAHTHOW M MHAUBUTY AJTbHOU P a0O0THI;

BBIOUP aTh TEMATUKY U METO]Ibl COBMECTHBIX ICUCTBUI C y4€TOM OOIIMX UHTEPECOB,
Y BO3MOKHOCTEW KaX0T0 4I€HA KOJUIEKTUBA;

[P UTHUMATh LIEJIU COBMECTHOM JIESITENbHOCTH, OP TAHU30BBIBATH U KOOP IMHUPOBATH
JIEUCTBUS 110 €€ TOCTU>KEHUIO: COCTABIIATH IUIAH ICUCTBUI, P aCOPEAEATh POJIH C yUETOM
MHEHHUI YYaCTHUKOB, 0OCYKJaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBAaTh Ka4ECTBO CBOETO BKJIaJa M KaXXAOTO y4aCTHHUKA KOMaHJbI B OO
pe3yabTat 1o pa3paboTaHHBIM Kp UTEP UsM;

npemjiaraTb HOBbIE TMPOEKThI, OLEHUBATh WJEM C TO3UIUU HOBU3HBI,
Op UITMHAJILHOCTH, NP aKTUYECKON 3HAUYUMOCTH;

OCYIIIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TTOBEJCHUE B PA3IUYHBIX CUTYAIIMSIX,
NP OSIBISATH TBOPYECTBO M BOOOp a’keHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble YHHBepcaJibHbIe YUeOHbIE TelCTBHS
Camoopranusanus:

CaMOCTOSITETTBHO OCYIIIECTBIISTh O3HABATENbHY O IS TEIBHOCTh B 00J1aCTH (DU3UKA
Y aCTp OHOMHUH, BBISIBJISTH P 00JIEMBI, CTABUTH U (JOP MYJIHMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIICHHS] pACUE€THBIX U KaYEeCTBEHHBIX 3a]1ay,
IUTAaH BBIMOJHEHUS TPAKTHUYECKOW pabOThl C y4YeTOM UMEIONIUXCSI PecypcoB,
COOCTBEHHBIX BO3MOIKHOCTEH M TIP €IMIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CHTYaIHsIM;

pacmupsITh paMKH Y4eOHOTO Mp eAMETa Ha OCHOBE JTUYHBIX TP €AMTOYTCHHUIA;

Jie7aTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peIICHHE;

OIICHUBATH MPUOOP ETCHHBIN OTIBIT;



CIOocOOCTBOBATh (DOPMHUPOBAHHUIO M TPOSBICHUIO 3PYAUIMHA B 00JacTu (DU3HUKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA P OBEHb.

CaMOKOHTPOJIBb:

JIaBaTh OLCHKY HOBBIM CHUTyalUsiM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE P E3yJIbTATOB LIETSAM;

BIaJICTh HAaBBIKAMH IMO3HABATENBHOW peIeKCHH KaK OCO3HAHHWS COBEpPIIAEMBIX
JICICTBUM Y MBICIUTEIILHBIX TP OLIECCOB, UX PE3YJIbTATOB U OCHOBAHHUM;

UCMOJIb30BaTh MPHUEMBI peIEKCUU ISl OIECHKH CHUTyallH, BhIOOpa BEPHOTO
pelIeHus;

OLIEHUBATh PUCKU U CBOEBP EMEHHO NP UHUMATh P EIIEHUS 110 UX CHUKEHUIO;

[P MTHUMATh MOTHBBI M apTYMEHTBI JIPYTUX IIPU AaHATU3E P €3YJIbTATOB JAEATEIbHOCTH.

IIpunsaTue ceds1 M APyrux:
MpUHUMATH ceOs1, TOHMMAasi CBOU HEIOCTATKH U JJOCTOMHCTBA;
IIp MTHUMAaTh MOTHUBBI K AP TYMEHTHI APYTUX IPU AHATU3E P €3YJIbTATOB AEATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIIHOKY.

HPEJMETHBIE PE3YJIbTATDI

B npouecce u3yuenus kypca kypca Qusuku yriyosieHHoro ypoBHsa B 10 kiacce
00yUarouMics HAyYUTCA

NOHUMATh POJIb GU3UKU B SKOHOMHUYECKOM, TEXHOJOTUYECKOM, IKOJIOTUUECKOM,
COLIMAJIBHOM U 3THUYECKOW cdepax IesTEIIbHOCTH YEIOBEKa, pOJb U MECTO (PU3MKU
B COBPEMEHHOM HAayyHOM KapTHUHE  MHUpPA, 3HAYEHUE  OIHUCATEIbHOM,
CHCTEMATU3UP YIOLIEH, OOBICHUTEIBHON U MPOTHOCTUYECKON (yHKUMN (HU3UUECKON
TEOPUU — MEXAHUKHU, MOJIEKYJIAPHON (PU3MKU U TEpMOIAUHAMUKH, POJIb (PU3NUECKON
TEOpHUH B (POPMUP OBAHUU TP €ACTABICHUN O (PU3NUECKO M Kap TUHE MHUPa;

pa3nuyuarh yCIOBHUS NPUMEHHMMOCTH Mojeliel (PU3MuecKkux Tel M IPOILIEeCCoB
(aBJIEHUH): MHEpIMAJIbHAA CHCTEMa OTCYeTa, a0COIIOTHO TBEP I0€ TEJI0, MaTep UaIbHAs
TOYKAa, PaBHOYCKOPEHHOE IBIKEHHE, CBOOOJHOE MajJeHHe, aOCOJIOTHO yHpyras
nepopmarnus, aOCOJIOTHO yIpyroe U abCOMIOTHO HEYNpPyroe CTOJKHOBEHUS, MOJIEIN
rasa, KHUJIKOCTH U TBEP 10T 0 (Kp UCTAIIIMYECKOTO ) TEA, UAealbHbIN a3, TOUECYHbIN 3aps,
OJTHOP OJJHOE 3JIEKTP MUECKOE ITOJIE;

pasnuyarh yciaoBus (IpaHulbl, 00J1aCTH) NP UMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (PyHIAMEHTAJIbHBIX 3aKOHOB U OIpPaHUYEHHOCTH
UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBICHITH MEXAHUYECKHUE IMPOLIECChl U SIBJIEHUS, UCHOJIb3Ys
OCHOBHBIE€ TOJIOKEHUSI U 3aKOHbl MEXAaHUKU (OTHOCHUTEIBHOCTh MEXAHUYECKOrO
JBIDKEHUS, (OPMYJIbI KHHEMATUKUA PaBHOYCKOPEHHOTO JIBMKEHUS, MpeoOpa30BaHUs
["anuuiest 1Jist CKOP OCTH U TIEp eMEIIeHHMs, 3aKOHBI HBI0TOHA, P MHITUI OTHOCUTENbHOCTU
[anunes, 3akOH BCEMHUPHOTO TATOTEHHs, 3aKOHbI COXPAHEHUS HMMITYJIbCA
Y MEXaHUYECKOM SHEPTHUH, CBSA3b PA0OThI CUIIbI C U3MEHEHHEM MEXaHUYECKON SHEpTHUH,



YCIOBUSL PAaBHOBECHS TBEPJAOrO Tela), MPU 3TOM HCHOJb30BaTh MATEMATUUYECKOE
BbIp@)KEHHE 3aKOHOB, yKa3blBaTh YCJIOBUS MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
np eoOpazoBanuii ['anmies, BTOpOro u Tp erbero 3akoHoB Hpi0TOHA, 3aKOHOB COXpaHEHHs
UMITYJIbCA U MEXaHUYECKON PHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHMUS;

aHAJIU3UPOBATH U OOBSACHSTH TETJIOBBIE ITP OLIECCHI U SIBJIEHUS, HCIIOJIb3YsI OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISPHO-KMHETHUECKOM TEOPUH U 3aKOHBI MOJIEKYJISIPHON (PU3UKU U
TEp MOJAMHAMUKHU (CBSA3b JABJICHUS UI€AIBHOT0 I'a3a CO Cp €IHEN KUHETUYECKO M SHEP T'Hei
TEIUIOBOTO JBW)KEHHSI M KOHLICHTP alIUEN €0 MOJIEKYJI, CBSI3b TEMIIEP ATyphI BEIIECTBA CO
CpeaHEN KMHETUYECKOW SHEPTHEU TEIUIOBOTO JABMKEHUS €r0 YaCTHUIL, CBSA3b JAaBJICHUA
UJCAJIbHOTO Ta3a C KOHIEHTpalMeW MOJIEKYJ M €ro TEeMIIEpaTypoH, ypaBHEHHE
Menneneesa—KitaneipoHna, nep Bbli 3aKOH TEP MOJMHAMUKH, 3aKOH COXPAaHEHMS DHEPTUN
B TEIJIOBBIX MIPOLECCAX), IPY AITOM UCIIOJIB30BaTh MATEMATHYE€CKOE BEIPAXKEHNE 3 KOHOB,
yKa3bpIBaTh yCIOBHs IPUMEHUMOCTH ypaBHeHus MenaeneeBa—KnanelpoHa,

aHaJIU3UPOBaTh U OOBSACHATH DJIEKTPHUUECKUE SIBJICHUS, HCIOJb3ys OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI 3JIEKTP OJIMHAMUKH (3aKOH COXPaHEHHUs AJIEKTP MUECKOTO 3apsifa,
3aKkoH KyJI0Ha, MOTEHIMAIBHOCTD 3JIEKTP OCTATHYECKOTO TTOJISI, IPUHIIUII CYTIEP ITO3ULIAN
AIEKTP UIECKUX TTOJIEH, IIPU 3TOM YyKa3bIBas yCIOBHS NP UMEHUMOCTH 3aKkoHa KynoHa,
a TaKKe NPAKTUYECKH Ba)XHbIE COOTHOIIEHHUS: 3aKOHbI OMa s ydacTka LenH
U JUUISL 3aMKHYTOM 3JIEKTp uuecKou nemnu, 3akoH Jxoynsa—Jlenna, npasuna Kupxroda,
3akoHbl Papajes s 3JIEKTP 0JIU3a);

ONHUCHIBATh (PU3MYECKHME MPOLECCHl U SBJIEHUS, UCHOJb3ysl BEJIMYMHBL
TIEp EMEILIEHHUE, CKOP OCTh, Y CKOPEHHUE, UMITYJIbC TENIA U CHCTEMBI TEJT, CHJ1A, MOMEHT CHJIBI,
JlaBJICHUE, OTCHIUAIbHAS SHEPTHSI, KHHETUYECKAsl SHEPTHUS, MEXaHUYECKasl SHEP U,
paboTa CIIbl, LIGHTP OCTPEMUTEIILHOE YCKOPEHHE, CUJIa TSAKECTH, CHUJIa YIIP YTOCTH, CUlla
TP €HHUs1, MOIITHOCTb, SHEP TS B3AUMOACHUCTBUS Tena ¢ 3emMiieil BOJIM3U €€ MOBEP XHOCTH,
SHEpTHUsl ynpyro aepopmMainvu NPYKUHBI, KOJIWYECTBO TEIJIOTHI, aOCOJIOTHAs
Temneparypa Tena, pabora B TepMOJMHAMHUKE, BHYTPEHHSS SHEPTUsS HIEAJIbHOTO
OJIHOATOMHOI'0 ra3a, padoTa uJeajbHOr0O ra3a, OTHOCUTEIbHAS BIaKHOCTh BO3/AyXa,
K03((PULIMEHT MOJE3HOTO ASHCTBUS U€aIbHOTO TEIMJIOBOTO ABUTATEINS; SJIEKTP HUECKOEe
0JI€, HAIP SHKEHHOCTD 3JIEKTP MYECKOTO TOJIS, HAIIP SDKEHHOCTD I0JI TOYEYHOTO 3apsiia
VI 3ap SDKEHHOTO I1apa B BAKYYME U B JUAJIEKTP UKE, OTEHIIMA JIEKTP OCTaTHYECKOTO
MOJIsI, Pa3HOCTh IMOTEHUMAJIOB, 3JEKTPOABIKYIIAS CWJa, CWIAa TOKa, HAIPSIKEHUE,
MOIIHOCTh TOKa, 3JIEKTPHUYECKASl EMKOCTh IIOCKOTO KOHJEHCATOPa, CONP OTHUBJIECHHUE
yyacTKa LENUd C MOCIEI0BATEIbHBIM M MapasuleIbHbIM COECIWHEHUEM P E3UCTOPOB,
DHEPTHUA JIEKTP HYECKOTO IMOJIsI KOHJIEHCATOpa;

OOBSICHATh OCOOCHHOCTH TNPOTEKaHUS (U3MUECKUX SIBICHUN: MEXaHUYECKOE
JIBIKEHUE, TEIJIOBOE IBM)KEHUE YaCTHUL BEIIECTBA, TEIUIOBOE PaBHOBECHE, OP O YHOBCKOE
nBwkenue, Auddy3us, UcCNapeHwe, KUIEHHWE W KOHJEHCAllMs, IUIaBJICHUE
M KpHCTAJUIM3alUsl, HANpaBJIEHHOCTh  TEIUIONEpPENaud, dJIEKTpu3auus  Tel,
AKBUIIOTEHIIMATBHOCTh TOBEP XHOCTH 3aP SIKEHHOTO MNP OBOJHUKA;



P OBOJUTH HCCIIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3UUECKON BETUYUHBI OT IPYTOi
C HCMOJIb30BAaHUEM MPSAMBIX HU3MEPEHHUM, MPHU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
(buUKCUpOBaTH PE3YyJILTAThI MOJYUYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEITUYMH B BUJC
rpauKoB ¢ y4eToM aOCOJIOTHBIX MOTPENIHOCTEH M3MEpEeHUM, JeaaTh BBIBOJIbI IO
pe3yabTaTaM UCCIEAOBaHHUS;

MPOBOJUTH KOCBEHHBIC U3MEPEHUs (PU3UUECKUX BEJIIMYMH, TPU 3TOM BbIOUpATh
ONTUMAJIbHBI METOJ H3MEpPEHHS, OIICHUBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MIOTP ENTHOCTHU NP IMBIX W KOCBEHHBIX W3MEpP CHHUI;

MPOBOJUTHh OMNBITBI MO MPOBEPKE MPEATI0KEHHOW THUIOTE3bl: IJIAHUPOBATH
AKCIIEP UMEHT, COOMPaTh IKCIIEP UMEHTAJIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJyYCHHBIC
pPE3yNbTATHI U JE€TATh BBIBOJ O CTATYCE NP €IJI0KECHHON TUIIOTE3bI;

coOJr01aTh TP aBIJIa 0€30MacHOTO TP YA MPHU TP OBEICHUH UCCIETOBAHNIN B paMKax
y4e0HOTO IKCIEpUMEHTa, MPAKTUKyMa U y4eOHO-UCCIeq0BaTEeIhCKON U TP OCKTHON
NESTEIbHOCTH C WCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB M J1aOOpPaTOPHOTO
000pyIOBaHUS;

pemaTth pacyeTHbIC 3aJJauM ¢ SIBHO 3aJIaHHOW M HESIBHO 3aJaHHOM (pu3HUecKon
MO/IEeTIbIO: HA OCHOBAHHMH aHAJTN3a YCIOBHUS 000CHOBBIBATH BBIOOP (PM3MUECKOI MOICIH,
OTBEYAIOIIEH TpeOOBAHUSAM 3aJjauu, TP UMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TIOCTYJIaThl (PU3UYECKUX TEOPUM MPU HCIOJIB30BAaHUU MATEMAaTUYECKUX METOJIOB
pemeHds 3ajady, MPOBOJAUTh pPACYEThl HA OCHOBAHWU HUMEIONIUXCS JIaHHBIX,
AHAJW3UPOBATH PE3YJIbTATHI U KOPPEKTUPOBATh METOIbI PELICHHUS C YUETOM IOJTYY €HHBIX
pE3yNbTATOB;

pelaTh Ka4eCTBEHHBIE 3aJaud, TPeOyIolne MpUMEHEHHUs] 3HAHUM W3 Pa3HbIX
pasaenoB Kypca (HU3MKH, a TakKKe HHTErpalud 3HAHUN W3 APYTUX IIPEIMETOB
€CTECTBEHHO-HAY4YHOI'0 IMKJIA: BBICTPAMBATh JIOTUYECKYIO LEMOYKY PacCyKICHHUH C
MCII0JIb30BaHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEP HOCTEH M (PM3UIECKUX SBICHUM;

MCIOJIb30BaTh TEOPETHUUYCCKUE 3HAHMS JJISI OOBSICHEHHS OCHOBHBIX TP UHIIMIIOB
paboThl M3MEPUTEILHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
IIP OLIECCOB;

MPUBOJUTH MPUMEPHI BKIIaJa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, B 00BSICHEHUE TP OLIECCOB OKP YKAIOIIETr0 MUP a, B Ppa3BUTHE TEXHUKU U
TEXHOJIOTHi;

aHAJIM3UPOBAaTh M OIEHUBATH TIOCIEACTBUS OBITOBOM W IPOMU3BOJCTBEHHON
JESTEIbHOCTH YeNIOBEeKa, CBSI3aHHOM ¢ (U3MUECKUMH TIPOIIECCaMH, C TO3MIMA
HKOJIOTHYECKOM 0€30MaCHOCTH, IPEICTABICHH O P allHOHAIBHOM MPHP 00O b30 BAaHUH,
a TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTUKEHUN HAY KU U TEXHOJIOT UM JJ151 1AL HEMIIIETO
Pa3BUTHSI YEIOBEYECKOTO OOIECTBA;

MPUMEHSATh pa3inyHble CcrnocoObl padoTrhl ¢ wuHboOpMauen (HU3NIECKOro
COJIEpKaHMS C HMCMOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHUM, TIPU
ATOM HCHOJb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTUHU JJisi TIOUCKA,
nepepabOTKM M TPEAbSABICHUS Yy4YeOHOW W HAy4YHO-NOMYJSpHOW HH(OP Malmy,
CTPYKTYPHUPOBAHUSI M MHTEpIpeTanuu UHGOpMAIMK, MOJYUYEHHOW U3 Pa3IMYHBIX



VCTOYHUKOB, Kp UTHYECKH aHAITM3UPOBATH [10yYaeMY0 HHPOP MAIIMIO U OLICHUBATh €€
JIOCTOBEP HOCTh KaK Ha OCHOBE UMEIOLIMXCS 3HAHUM, TAK U HA OCHOBE aHAJIN3a NCTOYHHUKA
uH(pOPMaInY;

NP OSIBJISITH OPTaHU3ALMOHHBIE U TO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIbHOIO
NpUOOpEeTeHHsT HOBBIX 3HAHMM B TPOIECCE BBHIMOJHEHUS MPOEKTHBIX W y4eOHO-
HCCIICIOBATEIbCKUX PadoT;

paboTaTh B IpyIIe C UCIIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX P OJIEH, IIaHUPOBATh
paboTy TIpymmbl, palUOHAIBHO paclpenensiTh AeATElNbHOCTh B HECTaHJApTHHIX
CUTyalusiX, OLIEHMBATh BKJIAJ KaXXIOTO U3 YYAaCTHUKOB TIPYIIbl B peIICHHUE
paccMaTpUBaeMOM Mp 00JIEMBI;

OpOSIBISITH MOTHBAIMIO K Oynymied mpodecCHOHaIbHON AesITeNbHOCTH IO
CHEUUATIBHOCTAM (QU3UKO-TEXHUIECKOTO Mp OuIIs.

B nponecce m3zydenus kypca ¢u3Mku yriayOsieHHoro ypoBHsS B 11 kiacce
00yuarouuicss HayYUuTCs:

NOHUMATh POJib (PU3UKK B SKOHOMHYECKOM, TEXHOJOTHYECKOM, COIMaIbHOU U
ATUUYECKON cdepax NeAaTeIbHOCTH YEIOBEKa, POJib U MECTO (DU3UKU B COBPEMEHHOM
HAay4YHOU Kap THHE MUpPa, POJIb ACTPOHOMUU B IIPAKTHUYECKOU JAESATEIBHOCTH YEI0OBEKA
M JAIbHEHIIEM HAayYHO-TEXHHMYECKOM PAa3BUTHHM, 3HAYECHHUE ONMUCATEIIbHOM,
CHCTEMATU3UP YIOLIEH, OOBSICHUTENIBHON U TP OTrHOCTUYECKON (PyHKIMIA (pu3nyeckon
TEOPUM — DJIEKTPOJUHAMUKH, CHELUATIBHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
bu3nkyu, poib GU3NUECKOr Teopuu B (HOPMHUPOBAHHUHU TP €ACTABICHUNA O (PU3UUECKON
KapTHHE MHUpa, MECTO (PU3MYECKON KapTUHBI MHUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAaYUYHBIX P €JCTaBJICHUN O TP UP OLE;

paziMyaTh yCIOBUS NMPUMEHUMOCTH MOJENEH (U3UUECKHMX TEI U IPOIECCOB
(ABIEHMIT): OJHOPOMHOE DIIEKTPUYECKOE UM  OJHOPOJHOE MArHUTHOE  IOJI,
rapMOHHUYECKHE KOJICOaHMs, MAaTeMAaTHUECKU MAasTHUK, HWCAJbHBIA TP Y>KUHHBINA
MasTHUK, Tap MOHUYECKUE BOJIHBI, HACAIbHBIN KOJIEOATENbHBIA KOHTYP, TOHKAs JIMH3A,
MOJIEIEH aTOMa, aTOMHOTO Siipa U KBAHTOBOM MOJIEIIN CBETA;

pasnuuarhk yciaoBus (TpaHullbl, 00JacTH) MNP UMEHUMOCTU (DPU3MUYECKUX 3aKOHOB,
NOHMMATh BCeOOIIMHA XapakTep (PyHIAMEHTATbHBIX 3aKOHOB U OIpaHUYEHHOCTH
VCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

aHAJIU3UPOBATH U OOBSICHATH AJIEKTP OMAarHUTHBIE TP OLIECCHI U SIBJICHUS, UCTIOJB3YsI
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl JJEKTPOJWHAMHUKM W CHELHUATBHON TEOpuH
OTHOCUTENILHOCTU (3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsjia, cuiia Ammepa, cuia
JlopeHna, 3aKOH »AJIEKTpOMAarHUTHOM HWHAYKuMH, npaBwio Jlenna, cBa3p I /C
CAaMOMHIYKIMH B 3JIEMEHTE 3JIEKTP MUECKOH LEMU CO CKOP OCThIO U3MEHEHUS CHJIBI TOKA,
MOCTYJIAThI CHEIUAIbHON TEOP UM OTHOCUTEIILHOCTH DUHIITEIHA);

aHaJIM3UPOBaTh W OOBSACHATH KBAHTOBBIE MPOIECCHI U SABJICHUS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOW (u3HKu (ypaBHeHUE DWHIITEHHA 1t (oTodPdeKTa, nepBbiit
Y BTOP O mocTyJiaThl bopa, mp MHIMI COOTHOIIIEHUS HeoTp efiesieHHocTel [ eitzendepra,



3aKOHBI COXPaHEHHsI 3aPSAJ0BOI0 U MACCOBOTO YHCEN U SHEPTHUH B SACPHBIX P CaKIMSIX,
3aKOH paJIN0AaKTUBHOTO pacnaja);

ONMUCHIBaTh (PU3MUECKWe TMPOIECChl U  SIBJACHHUS, HWCHOJb3ys BEIHUYMHBL
HAMPSHDKEHHOCTh  DJIEKTPUYECKOTO TMOJIS,, MOTEHIUAN SJIEKTPOCTATUYECKOTO TOJIs,
pPa3HOCTh TOTEHIIMATIOB, 3JEKTPOABWKYINAS CHIa, WHAYKIWS MarHUTHOTO TIOJIS,
MAarHuTHBIM TOTOK, cHJIa Amrmepa, HHIYKTHBHOCTb, JJIEKTPOJBIXKYIAs CHIIA
CaMOWMHJyKIIMU, YHEPTUS MArHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, P eISTHBUCTCKUN
UMITYJIBC, TTOJTHASI SHEPTHSL, SHEPTHSI TIOKOSI CBOOOTHOM YaCTHUIIBI, SHEPTHS Ml UIMITYJIbC
¢dboTOHA, MAaCCOBOE YKCIIO U 3apsij sAapa, SHEPTHS CBA3U A1Ipa;

OOBSICHATh OCOOEHHOCTH MPOTEKAHUS (PUIUUECKUX SIBICHUI: AJIEKTPOMarHUTHas
WHIYKIHS, CAMOUHAYKIUS, pE30HaHC, UHTEp dep eHIHs BOJIH, TUdp aKIHsl, JUCTIEP CH,
MIOJTHOE BHY TP €eHHEE OTp @KEeHUE, PoTodeKTprudecKuil 3P ekt (poToaddekr), anbda- u
Oera-pacnajpl sep, raMMa-u3JIy4eHue aep, pu3ndeckue MmpMHIUIBI CIEKTP aTbHOTO
aHajau3a ¥ paboThl Ja3epa;

OTIp €/1€M1S1Th HANPaBJICHNE MHY KLU MATHUTHOT O T1OJI51 TP OBOJTHUKA C TOKOM, CHIIBI
Awmrnepa u cuisl JlopeHna,;

CTpOUTh HU300pa)K€HHe, CO3JaBaeMOE IJIOCKUM 3€pKajOM, TOHKOW JIMH30M,
U PACCUYMTHIBATE €r0 XapaKTep UCTUKH;

[P UMEHATH OCHOBOTIOJIATAIOUIME aCTPOHOMUYECKHUE TOHSATHUS, TEOP UM U 3aKOHBI JJIs
aHanu3a M OOBsICHEHUA (U3UYECKMX TMPOILECCOB, MPOUCXOMSIIMX B 3Be3/ax, B
3BE3/IHBIX CHCTEMAaX, B MEXKIalaKTHUECKOM Cp eJie; NBHKEHUSI HEOECHBIX TeJl, IBOTIOLIUU
3Be3 U BceneHHol;

P OBOJUTH UCCIIEA0OBAHUE 3aBUCUMOCTEN (PM3UYECKUX BETUYMH C UCIIOJIb30BAHUEM
I AIMBIX U3MEPEHU, TP U 3TOM KOHCTP YUPOBAThH YCTAHOBKY, (DUKCHP OBATh P €3yJIbTAThI
MOJIYYEHHOM 3aBHCUMOCTH (PU3MYECKHMX BEIWYMH B BHUAE TpaUKOB C YUETOM
a0COJIIOTHBIX TIOTPENIHOCTe W3MEpPEHUH, JenaTh BBIBOJIBI 10  pe3yJbraram
WCCIIeIOBAHMSI;

P OBOJIMTh KOCBEHHBIE M3MeEpeHUsl (PU3NYECKUX BEIMYMH, MPHU STOM BBIOUPATH
ONTUMAJIBHBI METOJT HW3MEpPEHUs, OILEHUBATH AaOCOJIIOTHbIE M OTHOCHTEIbHBIC
MOTP CITHOCTH TP SIMBIX U KOCBEHHBIX U3MEp CHUM;

NPOBOJUTH OIBITHI IO TPOBEPKE MPEAJIOKEHHOW TUIMOTE3bl: IUIAHUPOBATH
HKCIEP UMEHT, COOMP aTh SKCIEP UMEHTAJIbHYIO YCTAHOBKY, aHATU3UPOBATH MOJTy YEHHBIE
pe3yJIbTAaThl U A€TaTh BHIBOJ O CTATyCe P €10KEHHOM TUIIOTE3bI;

OMUCBHIBATh METO/IbI MOJTYYEHHUS HAYYHBIX aCTP OHOMUYECKUX 3HAHMIA;

coOJr0IaTh P aBHJIa 6€30MaCHOrO TP YA P ¥ TP OBEICHUH MCCIET0BAHUMN B paMKax
y4eOHOT0 SKCIEpUMEHTa, MPaKTUKyMa U Y4eOHO-HUCCIIeI0OBATEIbCKON U TP OCKTHOU
NESTEIbHOCTH C WCIOJb30BAaHUEM M3MEPUTEIbHBIX YCTPOWCTB U J1a0OpaTOPHOrO
000pyIOBaHUS;

pemaTth pacyeTHbIC 3aJlauM C SIBHO 3aJIaHHOW M HESIBHO 3aJaHHOM (Pu3HuecKon
MOJIENIbIO: Ha OCHOBAHMU aHAJIN3a yCIOBUS BBIOUPATH (PU3NUECKUE MO 1T, OTBEUALOIIHE
TpeOOBaHUAM 3a/1a4H, P UMEHATh POPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTU U TIOCTYJIaThl
(bu3nYECKUX TEOPHid MPH UCIOIb30BAaHIUH MATEMATHYECKUX METOAO0B PEIICHUS 3aj1ad,



P OBOJIUTH Pac4eThl HA OCHOBAHUH UMEIOIIHX CS TAHHBIX , aHAJTM3UPOBATH P €3yJIbTAThl U
KOPP €KTUP OBATh METOBI PEIICHHSI C YU€TOM TOJYUYCHHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBEHHBIE 3ajaud, TPeOyIolne MpUMEHEHHs] 3HAHUM W3 Pa3HbIX
pasaenoB Kypca (U3MKH, a TakKKe HHTErpalud 3HAHUN W3 APYTUX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTpAWBATh JIOTUYECKYIO IIETIOYKY PacCy KICHUM C
UCIIOJIb30BAHNUEM M3YUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PM3MUYECKUX SIBIICHUN;

UCIIOJIb30BaTh TEOPCTUUCCKUE 3HAHUS I OOBSCHCHHS OCHOBHBIX ITpMHITUIIOB
paboThl M3MEPUTEIBHBIX MPHOOPOB, TEXHUYECKHX YCTPOMCTB M TEXHOJOTHUYCCKHX
TP OLIECCOB;

NPHUBOJNTh MPUMEPHI BKJIaJa POCCHHCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHUE P OTIECCOB OKP YXKAFOIIEr0 MUP a, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHii;

aHAJIM3UPOBAaTh M OICHUBATH TIOCIEJACTBUS OBITOBOW H TP OU3BOJCTBEHHON
NESTEIbHOCTH YeJIOBeKa, CBSI3aHHOW ¢ (U3MUECKUMH TIPOIeCCaMH, C TO3MIIHI
AKOJIOTHYECKOM 0€30MTaCHOCTH, TIP €JICTABJICHHUH O P alliOHATIBHOM MPHUPOA0IIOIb30BAHHH,
a TaK)Ke pa3yMHOM UCTIOJIb30BAHNUH JIOCTIKEHUH HAy KU U TEXHOJIOT UM JJ151 Ta b HEHIIIero
pPAa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHATh pa3indHble CHocoObl paboTel ¢ wuHpOpMarmeldn QGU3UIECKOrO
COJIep KaHMUs C HCIIOJIb30BAHNEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJOTHMA, TIPU
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(MOPMAIMOHHBIE TEXHOJOTHH I TIOWCKA,
nepepabOTKM M TIPEAbSABICHUS YYeOHOM W HAYYHO-TIOMYJISIpHOW WHMOpMaImm,
CTPYKTYpPUPOBaHUS U HMHTEPHpeETaluu HHPOpMALUU, TOJYUYEHHOW M3 Pa3UIHBIX
WCTOYHUKOB, KPUTUYECKHA aHATM3UPOBATH MOJTyUaeMyto HH(OPMAIIMIO U OIICHUBATH €€
JIOCTOBEP HOCTh KaK Ha OCHOBE MMEIOIIIUX CSl 3HAHUM, TAaK ¥ HA OCHOBE aHAJIN3a HICTOYHUKA
uH(pOpMaIuy;

NP OSBISITh OPTAaHU3AIIMOHHBIE M TIO3HABATEIBHBIC YMEHUS CaMOCTOSITEIBLHOTO
NPHOOPETCHUSI HOBBIX 3HAHWI B MPOIECCE BBINOJHEHUS IPOEKTHBIX M y4eOHO-
HCCIIEIOBATEIbCKUX PadOT;

paboTaTh B TpyIIE C UCIIOJHEHUEM P a3JIMYHBIX COIMAIIBHBIX P OJICH, IITAHUPOBATH
paboTy TpyNMbl, palUoOHAJIBHO PAaCIPEACATh ACSITEILHOCTh B HECTAHIAPTHBIX
CHUTyalMsIX, OIICHWBATh BKJIAJ KaXJIOTO M3 YYACTHHKOB TPYIINIBI B P eIICHHES
paccMaTpuBaeMou Mp 00JIEMBI;

OpOSIBISITH MOTHBaLMIO K Oynaymied npodecCHOHaIbHON AesITeNbHOCTH IO
CIIEUATBHOCTAM (PU3UKO-TEXHUUECKOTO TP OPHIIA.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue
No KomuaectBo OcCHOBHEBIE BUJIBI A€SITSILHOCTH
pasJeroB U TeEM IIporpamMHoOE coaepxaHue
/o 4acoB oOyuarouumxcs

y4eOHOTO Ip eAMeTa

Paszgea 1. Hay4yHblii MeTOA MO3HAHUSA NPUPOABI

1.1

Hayunsb1it MmeTon
MIO3HAHUS IPUPOJIBI

6

®dusuka — PyHIaMeHTalbHas HayKa

o mpupoje. Hayunsiit MeTO 1 MO3HAHUS
Y METOJIbI UCCIIeIOBaHUS (PU3UYECKUX
SIBIICHUM.

DKCIEp UMEHT U TEOP UsI B TP OLIECCE
no3HaHus np up oapl. Habmronenue

Y DKCTIEP UMEHT B (PU3UKE.

Croco6w1 m3Mep eHrs GU3NIECKUX
BEJIMYUH (aHATOTOBBIC U IU(P OBBIE
U3MEp UTENbHBIE TP UOOPBI,
KOMIIBIOTEP HbIE TaTYUKOBBIE CUCTEMBI).
[TorpemmHocTy n3Mep CHUM HU3UIECKUX
BeTUYHH (a0COTOTHAS U
OTHOCHUTEJIbHAS).

Mo nenupoBanue GU3NICSCKHUX SIBJICHUN
Y IIPOLIECCOB (MaTep MaIbHASl TOYKA,
a0OCOJIFOTHO TBEpJ0€ TETO0, UcaIbHas
JKUJIKOCTb, UcaJIbHBIN T'a3, TOUYCUHBIN
3apsina). ['unoreza. ®U3NYECKUil 3aKOH,

Yyactre B TUCKYCCUM O P OJIH
(duznueckoi Teopuu B Gop MUP OBAHUH
np €ACTaBIICHUH O (PU3NUECKON KapTHHE
MUpa, MecTe (PU3MUECKOI Kap TUHBI
MHUpa B 00LIEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX I1p €1CTABJICHUN
0 IPUPOJE.

N3yuyeHne NOHATUN «TUIIOTE3a,
«(pu3NUECcKUl 3aKOH», « PU3NYECKast
TEOP UsI».

PaccmoTp eHne rp aHuL p MMEHUMOCTH
bu3HIEeCKUX 3aKOHOB.

CpaBHeHHe u3MepeHuii pru3nueckux
BEJIMYUH P ¥ IOMOIIIM aHAJIOTOBBIX

U 1P OBBIX U3MEP UTETbHBIX

p uOOPOB, HATIP UMEP , ITP U U3MEP EHUU
CWJIBI TOKA W HATIP SPKEHUS B LIETIN
IOCTOSTHHOTO TOKAa MP U MOMOIIU
aHAJOTOBBIX U LU(POBBIX




IrpaHUIIB] €r0 TP UMEHUMOCTH.
duznueckas Teopus.

Posb n MmecTo puzuku B Gop MUPOBaHUH
COBp EMEHHOM Hay4YHOU Kap THHBI MU,
B [P AKTUYECKOM AEATEIbHOCTH JIFOAEH

U3MEPUTENBHBIX MPHUOOPOB.

OcBoeHne cnoco0OB OLIEHKU

HOTP ETHOCTEN U3MEP EHUIA.

OcBoeHUE OCHOBHBIX MPUEMOB PabOThI
¢ uudpoBoii nabopaTopueit o Gpusuke,
HaTp UMep, MPU U3MEPEHUH (PU3UIECKIX
BEJIMYMH P ¥ TOMOIIIA KOMITBIOTEP HBIX
JTATYUKOB

Hroro no pasneny 6
Pa3zgea 2. MexaHuka
2.1 | Kunematuka 10 MexaHn4deckoe JBUKEHUE. [IpoBeneHne KOCBEHHBIX U3MEP EHUM

OTHOCHUTEIILHOCTh MEXAHUYECKOTO
nBkenus. Cucrema oTcuera.
[Ipsamasiu o6paTHas 3a1a41 MEXaHUKH.
Pannyc-BekTop maTtep MaibHOM TOYKH,
€ro NP OEKIHNHU HA OCH CUCTEMBI

Koop nuHaT. Tpaekropus.
[lepemelenue, CKOpoCThb (Cp enHsist
CKOPOCTh, MTHOBEHHAsI CKOP OCTb)

Y YCKOPEHUE MAaTEp HaJIbHOW TOUYKH, UX
TP OEKIIMU HA OCH CUCTEMBI KOOP INHAT.
CioxeHue nep eMEIeHUN U CI10KEHHE
CKOp OCTEH.

PaBHOMEpHOE 1 paBHOYCKOP EHHOE

P IMOJIMHEWUHOE IBUKCHUE.
3aBUCUMOCTh KOOP AUHAT, CKOP OCTH,

YCKOPCHUSA U IIYTU MATCP HaJIbHOM TOUKH

MTHOBEHHOM CKOPOCTH U YCKOP CHHUSI
TEeNa, B TOM YHUCIE YCKOP CHUS
CBOOOJIHOTO MaJeHUs, P OBEJCHUE
UCCIICIOBAHMSI 3aBUCHMOCTEH MEXITY
(bU3UYECKUMHU BEIMYMHAMM (ITyTH

OT BpEMEHU MIPU PaBHOYCKOP CHHOM
JBW>KCHUH, TIEpU0Jia 0Op allieHus
KOHMYECKOTO MasTHUKA OT €ro
napaMeTpOB) M OTIBITOB IO P OBEPKeE
P €AJI0KEHHOW TUIIOTE3bI

pH U3yYEHUH P aBHOYCKOP EHHOTO

P IMOJTUHEHHOT'O IBM)KCHUS, JBUKCHHSI
Tena, Op ONIEHHOTO TOPU30HTAIbHO,
JBIDKEHUS Tella TI0 OKP Y>KHOCTH

C MOCTOSIHHOM IO MOJIYJIFO CKOP OCThIO.
Onpenenenrie aOCOTIOTHBIX




OT BPEMEHU U UX I'pa(uKu.
CBoOoHOE najieHue. Y CKOp eHUe
CcBOOOAHOTO NaJieHus. JBI>KeHue Tena,
Op OLIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBHCUMOCTb KOOP AUHAT, CKOP OCTH

Y YCKOp €HUSI MaTep MaJIbHOU TOUKU

OT BPEMEHU U UX I'pa(uKH.
KpuBonuHenHoe nBuxeHne. /Buxenne
MaTep MaJIbHOM TOUYKHU MO OKP Y>KHOCTH.
YrnoBas u nuHeWHas CKOpocTh. [lepuon
¥ 9acToTa 0Op aIeHusl.

LleHTp oCTp EMUTENIBHOE (HOP MAIBHOE),
KacaTelbHOE (TaHT€HI[MATIbHOE)

Y [IOJIHOE YCKOP €HUE MaTep MaJIbHOU
TOYKH.

TexHuueckne yCcTp OncTBa

Y TEXHOJIOTUYECKHUE TP OLIECCHI:
CHHUJIOMETP, IBUKEHHUE CHAP SIOB,
LEMHbIE, LIECTEP EHUYAThIE U PEMEHHBIE
niep eaur, CKOP OCTHBIE THU(THI

Y OTHOCHUTEJIbHBIX TIOTP €UTHOCTEMN
u3Mep eHUM (PU3UYECKUX BEJTUYMH.
O1ieHKa I'p aHUII OTP EITHOCTEM.
N3yueHne MoieNIu CUCTEMBI OTCUETA,
CpaBHEHHUE ITyTEH, TP AEKTOP UM,
CKOPOCTEU JBUKEHUS OJTHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMaX OTCUETa.
AHalIn3 pa3HbIX CrIOCOO0B
HCCIICIOBAHMS IBIKCHUM.

PaccMoTp eHue npeienbHOro nepexoa
Y U3MEP €HHE MTHOBEHHOM CKOP OCTH.
Mo nenup oBaHue mp eodp a3zoBaHUsg
JIBIDKCHHUH C HCII0JIb30BaHUEM
MEXaHU3MOB, U3yUYEHUE
npeoOpa3oBaHusl yIIIOBOW CKOP OCTH
B PEAYKTOPE.

AHanu3 HaMpaBJICHUS CKOP OCTH

MPU JBUKEHUU 10 OKPY>KHOCTH.
Pernienue pacueTHbIX 3a/1a4 € SBHO
3aJaHHOM U HESIBHO 3aJaHHOU
(bU3UIECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HGOpMyJT KHHEMATHKH.

Pernienne kaueCTBEHHBIX 3a/1a4,

Tp €OYIOIUX TP IMCHCHHMS 3HAHUHT

110 KUHEMAaTHKE.

OOBsCHEHHE yCTp OMCTBA M P MHITHTIA




JEUCTBUS CIIUJIOMETPA, ICTHbIX,
IIECTep EHYAThIX U PEMEHHBIX Mepeiay,
CKOPOCTHBIX JIU(PTOB.

OOBbsCHEHHE IBUKEHUS CHAP 51J10B.
Ornpenenenye ycaoBUi p UMEHUMOCTH
Mo ieniel PU3NYECKHUX TeN U MP O1IECCOB
(siBNEHUIA): MaTep MaJibHasI TOYKA,
PaBHOYCKOp EHHOE JIBUKEHUE,
CBOOOJHOE MaJICHHUE.

Brinosnenue yueOHbIX 3aJaHUMA

Ha aHAJIU3 MEXaHUYECKUX TP OIIECCOB
(SIBJIEHUI) C UCHOJIb30BAHUEM
OCHOBHBIX IOJIOKEHUW U 3aKOHOB
KHMHEMATUKH: OTHOCUTEIbHOCTh
MEXaHUYECKOTO JABWKEHUS, POPMYIIBI
KMHEMATUKUA PaBHOYCKOP EHHOTO
JBIDKEHUS, Tp eoOpa3zoBanus ['anunes
JJ1 CKOPOCTHU U TI€p EMENICHUS.
Hcnonws3oBanue IT-texnonorui

npu paboTe ¢ TOTMOTHUTEILHBIMU
UCTOYHHMKAMHU UH(DOP MaAIIUU IO TEME,
WX KpUTUYECKUN aHAJIU3 U OLIEHKA
JIOCTOBEP HOCTH

2.2

JlmHaMuka

10

[IepBb1ii 3ak0H HproTOHA.
WMHepuumanbHbIe CUCTEMBI OTCUETA.

[IpuHUIMO OTHOCUTENBHOCTH [ anuies.

HCI/IHep OHUaJbHBIC CUCTEMBI OTCUETA

[TpoBenenne KOCBEHHBIX U3MEP CHUI
PaBHOJECUCTBYIOILIIEH CHJTI

1 K03 duimenTa Tp CHUS CKOJIbKCHHUS,
P OBEICHUE UCCIICTOBAHUS




(ompeneneHue, NpuUMeEpPbI).

Macca tena. Cuna. [puHuun
CyHepO3UILIMU CUII.

Bropoi 3akon HproToHa

JJ1 MaTep MaJIbHOM TOUKHU.

Tpernit 3akoH HproTOHA

JJ1 MaTep MAJIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS.
DKBUBaJIEHTHOCTb I'P AaBUTAITUOHHOM

Y NHEP THOW MacCCHI.

Cuna TsKecTd. 3aBUCUMOCTb YCKOP EHUS
CBOOOJHOTO MaJIeHUsI OT BBICOTHI

Ha/Jl TOBEPXHOCTBIO TUIAHETHI U

OT reorp auIecKOM MHpP OTHI.
JIBrkeHre HEOECHBIX TENl U UX
CIyTHHUKOB. 3akoHbI Kemepa.

[TepBast kocMu4ecKasi CKOPOCTb.

Cuia ynipyrocrtu. 3akoH ['yka. Bec tena,
Bec tena, qeuxKynierocs ¢ yckop eHUEM.
Cuna tpenus. Cyxoe tpenue. Cuna

TP EHUS CKOJIBXEHHUS U CUJIa TP CHUS
nokosi. Koadpuuuent tpenns. Cuna
CONPOTHUBJIEHUS MIPHU JIBIXKEHUU Tela

B JKHJIKOCTHU MJIU T'a3€, €€ 3aBUCUMOCTD
OT CKOPOCTH OTHOCUTENBHOTO
JBVDKCHHS.

Hasnenue. ['mapocratnueckoe
nasnenue. Cuita Apxumena.

3aBUCUMOCTEN (PU3NUECKUX BEITUUHNH
(cuJ1 yrpyrocTtu, BO3HUKAIOIIUX

B IIP Y’KHMHE U p €3MHOBOM 00pa3slie,

OT UX AepopMalum) U OTBITOB

10 TIP OBEPKE MPEIJIOKEHHOU THUITOTE3bI
pU U3y4EHUH IBIXKCHUS OpyCKa

M0 HAKJIOHHOM TUTOCKOCTH, JIBHKEHUS
CHCTEMBI CBSI3aHHBIX Tell, JAe(opMaruu
Tell.

Omnpenenenre aOCOTIOTHBIX

Y OTHOCHUTEJIBHBIX MOTP EIIHOCTEeN
U3Mep eHUH (PU3NUECKUX BETUYUH.
OneHKa IpaHull IOrp EIIHOCTEN.
HccnenoBanue NBUKEHHS CUCTEMBI TeT,
CBSI3aHHBIX HUTHIO, [IEP EKUHYTOMN uepes
JIerKui OJIOK, ABIKECHUS OpycKa

10 HAKJIOHHOM TIIIOCKOCTH

C 1ep eMEHHBIM K02 (D (PUIIMEHTOM TpEHuS,
JIBUKCHUS TPy3a Ha Bally C TP CHHUEM.
HaOnronenue nBrxeHus Tel

B MHEP IUATBHBIX U HEMHEP IMATTbHBIX
CHCTEMaXxX OTCYETa, HAIIP UMEP, KaueHHUSI
JBYX IIMJIMHIP OB WU MIapOB pPa3HOU
MaccChl C OJIMHAKOBBIM YCKOP €HUEM
OTHOCHUTEIBHO HEHHEp IUATIbHOMN
CHCTEMBI OTCUETA.

N3ydenne eHTp 00€KHBIX MEXAHU3MOB.
CpaBHEHHE CWJI TP EHUsI TIOKOSI, KayeHHSI




TexHnyeckue yCcTp orucTBa

N TCXHOJIOIMYCCKHUC IIP OUCCChI:

MO JIITHUITHUKH, ABUKCHHUC
HNCKYCCTBCHHBIX CIIYTHHKOB

U CKOJIb)KCHHSI.

Pemienrie pacdyeTHbIX 3aj1a4 C IBHO
3aJaHHOU U HESIBHO 3aJaHHOU
(bU3UIECKON MOJIETIBIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJT KHHEMATHUKU U JTUHAMUKH.
Pemienne xauecTBEeHHBIX 3a/a4,
TpeOYIOIUX NP UMEHEHUST 3HAaHUH

10 KUHEMAaTUKE U TUHAMUKE.
OOBsCHEHHE YCTP OMCTBA U TP UHIIUIIA
JeUCTBUS TIOAITUITHUKOB.

OOBsCHEHME JBUKEHUS UCKY CCTBEHHBIX
CIIy THUKOB.

Ornpenenenre ycaoBUi p UMEHUMOCTH
Moennel PU3NIECKUX TEI U MP OI[ECCOB
(stBJICHUI): MHEp IIMAJIbHAS CUCTEMa
oTcueTra, MaTepHalbHas TOUKa,
a0coM0THO yrpyras AedopMarws.
Brinmonenue yueOHbIX 3aJaHAN

Ha aHaJIU3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHMIT) C UCTIOJIB30BAHUEM
OCHOBHBIX IMOJIOKEHUN U 3aKOHOB
JMHAMUKH: TpU 3akoHa HbroTOHa,

P UHITUTT OTHOCUTEIbHOCTH

["anwiies;, 3aKOH BCEMUPHOTO
TATOTCHUS.

PaGora B rpynmax npu oOCyXaeHun
BOTIP 0COB MEXITP €IMETHOTO XapaKTepa




(Hanpumep, no Teme «/[BuxkeHue
B [IPUP OJIE»)

2.3

CraTuka TBEp 10TO
Tena

AOCOJIFOTHO TBEP10€ TETO.
[ToctynatenbHOE M BpalaTebHOE
JBW>KEHHE TBEpA0Tro Tena. MoMeHT
CWJIbI OTHOCUTEIILHO OCH Bp alllCHUS.
IIneqo cuibl. CaosKeHHe CUil,

P WJIOKEHHBIX K TBEPAOMY TENy.
I{eHTp Ts>KECTH TENA.

VYcnoBus PpaBHOBCCHUA TBEP A0TO TCIA.

YcronunBoe, HEY CTOMYUBOE,
0e3pa3IMIHOe paBHOBECHE.
TexHuueckne yCcTp OncTBa

Y TEXHOJIOTUYECKHUE TP OLIECCHI:

Kp OHILITENH, CTP OUTEIbHBIN KP aH,
pelnieTyaTbie KOHCTP YKIIUU

[IpoBenenue nccnenoBaHus yCiaOBUM
paBHOBECHS TBEPAOTO TeNa, UMEIOLIErO
OChb BpalIEHUs; KOHCTP YUP OBaHHE

KP OHILTEHHOB U paCyeT CUJI yIIPYTOCTH]
U3Y4YEHHE YCTOMUYMBOCTH TBEP OTO TENa,
MMEIOLIEro IJI0Aa/lb OTIOPbI.

Pemienue pacdeTHpIX 3aJ1a4 C IBHO
3aJaHHOM W HESIBHO 3aJaHHOU
bu3HIecKoi MOICTBIO

C UCNOJIb30BaHUEM OCHOBHBIX 3aKOHOB

U GOpMYJT CTATUKH.

Pemenune kauecTBEHHbBIX 3a/a4,

Tp €0y IOIUX TP UMEHEHUS 3HAHUI

10 CTaTHKE.

OOBsCHEHHE yCTp OMCTBA

Y TIP MHLIUIIOB JICHCTBUS KP OHILTENHA,
CTPOUTENBHOTO KpaHa, peneTdaThiX
KOHCTP YKIIWH.

Omnpenenenre ycaoBUil Ip MIMEHUMOCTU
Moene PU3nIecKux Ten: abCoTIOTHO
TBEP 10€ TEJIO.

Brinonnenue yueOHbIX 3aaHUN

Ha aHAJIU3 MEXaHUYECKUX MP OI[ECCOB
(sIBJIEHMIT) C UCTIOJIB30BAHUEM
OCHOBHBIX TIOJIO’KEHUH 1 3aKOHOB




CTaTHUKU: YCIOBHA PaBHOBCCHUA TBCP AOTI'Q
TCIa

2.4

3aKOHBI COXpPaHEHUS B
MEXaHUKe

10

HNmnynbse MaTep nanbHOM TOYKY,
CUCTEMBI MaTep MaJIbHBIX TOUEK. LleHTp
Macc CUCTEMBbI MaTep HAJIbHBIX TOYECK.
Teopema 0 IBHKEHUM LIEHTPaA Macc.
Nmnynbec cuitbl 1 ”3MEHEHHE UMITYJIbCA
Telna.

3aKOH COXpaHEHHS UMITYJIbCA.
PeaktuBHOE NBMXKEHUE.

MoMeHT uMIyJibca MaTep HaTbHOU
ToukH. [IpencraBiienre o COXpaHeHUH
MOMEHTAa UMITYJIbCa B LIEHTP aJIbHBIX
MOJISAX.

PaboTa cuibl Ha MaJOM U Ha KOHEYHOM
nep emenenuu. ['paduueckoe

Ip €CTaBJIeHUE pabOThI CHIIBIL.
MOIIHOCTD CHITBI.

Kunetnueckas sHeprust MaTep HAIbHOU
Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPTUN MaTep HaJIbHON
TOYKH.

[IoTeHnnanbHBIE U HENOTEHIUAIbHBIE
cwibl. [loTeHIIManpHas SHEPTUs.
[ToTeHnanpHas 3HEpPTU yIPyro
nepopMUp OBAHHOU TP YKUHBI.
[ToTreHnmanpHast SHEprUs Tena

[IpoBenenue KOCBEHHBIX U3MEP CHUI
HMIIYyJIbCa TCila, KUHETHYECKOU

Y TIOTEHIIMAJIbHOW SHEPTHUH TeNa,
MOIIIHOCTH CHJIBIL; ITP OBEJICHHE OTIBITOB
TIO TP OBEPKE MPEITI0KEHHOM THITOTE3bI
NP U U3Y4YEHUH PaBHOYCKOP EHHOTO

P AMOJIMHEHHOTO JIBYKEHHUSI

Y B3aUMOJICHCTBUS TEI.

Onpenenenrie aOCOTIOTHBIX

Y OTHOCHUTEJIBHBIX MOTP EIIHOCTEeN
U3Mep eHUH (PU3NUECKUX BETUYUH.
OueHka rpaHul IOTp EMIHOCTEN.
[IpoBenenue 3xkcnep UMEHTa

10 Cp aBHEHUIO U3MEHEHUS UMITYJIbCA
TeJa ¢ UMITYJ1bCOM CUJIbI, U3MEHEHUS
HNOTEHIMAIBHON SHEPTHUH TP Y>KUHBI

¢ paboTOM CHIIBI TP CHHUS.
HccnenoBanue coXpaHeHHUs UMITYJIbCa
npu yOpyroM B3auMO/JIEHCTBUH,
COXpaHEHUS SHEPTHUH NMPHU CBOOOTHOM
najeHUN.

Omnpenenenue padoThl CUIIBI TP CHUS
NP U IBIKEHUH TeJla 0 HAKJIIOHHOU
IUIOCKOCTH.

HaGnronenve u o0bsicHeHne




B OJJTHOP OJTHOM I'PaBUTALIMOHHOM IIOJIE.
[loTeHunanbpHas 3HEPTUSA TENIA

B I'PaBUTALIMOHHOM I10JIE OJHOP OJTHOTO
mapa (BHyTpHU U BHE 11apa).

Bropas kocmuyeckas CKOp OCTb.
Tperbst KocMHUUYECKask CKOP OCTb.

CBs13b pa0OThI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHNEM MEXaHUYECKOW JHEP TN
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXAHUYECKON SHEPTHUHU.

Yrpyrue u HeyIp yrue CTOJIKHOBEHUS.
YpaBHeHne bep HyJUIH TS ACAIBHOU
KUJKOCTU KaK CIIEICTBUE 3aKOHA
COXPAaHEHUSI MEXAHUYECKON JHEPTHH.
TexHnyeckne yCTp OrucTBa

Y TEXHOJIOTUYECKHUE TIP OLIECCHI:
JIBWKCHHE P AKET, BOJOMET, KOIIEp,

IIP Y>KMHHBIM ITUCTOJIET, TP OCKOIIL,
¢urypHoe KaTaHue Ha KOHbKax

PEaKTUBHOTO JBUXKEHUS.

Perienuie pacueTHbIX 3aj1a4 € IBHO
3aJaHHOU U HESIBHO 3aJaHHOU
bu3nIecKoil MOJENbIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u HopMyJT MEXaHUKHU.

PelieHne kaueCcTBEHHBIX 3a]1a4,

Tp €0yIOIUX TP UMEHEHUS 3HAHUI

0 MEXaHUKE.

OOBsCHEHME TP UHITUTIOB JACHCTBUS
BOJIOMETA, KOTepa, MpyKUHHOTO
MUCTOJIETa, TUP OCKOTIA.

OOBsicHEeHHE IBIKCHUS PaKeT,
burypHOTO KaTaHUs Ha KOHbKaX.
Onpenenenre ycaoBUi P UMEHUMOCTH
Moennel PU3NIECKUX TeI U MP OT[ECCOB
(sBIEHUI): aOCOTIOTHO YIPYTroe

1 aOCOIOTHO HEYTIP yTO€ CTOJIKHOBECHMS
BrinmonHenue yueOHbIX 3aJaHAN

Ha aHAJIU3 MEXaHUYECKUX TP OIECCOB
(sIBJIEHMIT) C UCTIOJIB30BAaHUEM 3aKOHOB
COXpaHEHUSI B MEXaHHKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUIECKOI
SHEPTHUH, CBSI3b PAOOTHI CUJIBI C
U3MEHEHHUEM MEXaHUYECKOM SHepTUU
Tena.

HUcnons3oBanue IT-rexHomoruu




npu paboTe ¢ JONOTHUTENbHBIMU
UCTOYHHMKAMU UH(OPMALIUU IO TEME,
UX KpUTUYECKUN aHAJN3 U OLIEHKA
JOCTOBEP HOCTH

Hroro no pasneny
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Paszgea 3. MoaekyasipHas ¢pusuka 1 TepMOJIUHAMUKA

3.1

OCHOBBI
MOJIEKY JISIPHO-
KUHETUYECKOH
TEOp Un

15

OCHOBHBIE MTOJ0KEHUS MOJIEKY ISP HO-
kuHernueckout reopuu (MKT), ux
omnbITHOE obocHOBaHue. Juddyzus.
bpoyHoBckoe nBmkeHue. Xapakrtep
JBYDKCHUSI U B3aUMOSHCTBUS YaCTHIL
BenecTBa. Mojenu crpoeHus ra3os,
KUJKOCTEH 1 TBEP ABIX Tel

1 00bICHEHUE CBOMCTB BEIECTBA

Ha OCHOBE 3TUX MoJjeiner. Macca

U pa3Mepbl MOJIEKYJI (ATOMOB).
KonunuectBo BemecTna.

[TocrosinHas ABoraapo.

TemnoBoe paBHoBecue. TemnepaTtypa

U cioco0sbl ee u3mep enus. 1lkana
temneparyp Llenbcus.

Moenb uaeanbHOTo ra3za

B MOJIEKYJISIPp HO-KUHETUUECKO U TEOP UH:
YaCTHUIIbI Fa3a ABUKYTCS XaOTHUECKU

U HE B3aUMO/JICUCTBYIOT APYT C IPYTOM.
['a30BbIE 3aKOHBI. YpaBHEHUE

MenneneeBa—Knaneiipona. AGcoroTHas

[IpoBenenne nusmep eHu nap aMeTpoB
rasa, p OBEJICHUE UCCIEI0BaHNUN
3aBHUCUMOCTEN (PU3NUECKUX BETUUUH

Y OMBITOB IO NP OBEPKE I E1JI0KEHHON
TUITOTE3bI TP U U3y UYEHUU YCTaHOBJICHUA
TEIUIOBOT'O PaBHOBECHS U U30TIP OLIECCOB
B razax.

Onpenenenre aOCOTIOTHBIX

Y OTHOCHUTEJIBHBIX NOTP ELIHOCTEN
u3Mep eHUi (PU3NUECKUX BETUYHH.
OneHKa IpaHull ITOrP EIIHOCTEN.
DKCnep UMEHTAJIBbHAS [P OBEPKa
YPaBHEHMS COCTOSIHUSA UIECAIBHOTO ra3a
N3yuenne Moienen: 1BUKEHHS YaCTULL
BEIIECTBA, OP OYHOBCKOTO JIBUYKCHHUSI.
onbITa IIITepHA, Kp UCTATITMYECKUX
pELIETOK.

Pemenne pacueTHsIx 3a71a4 C IBHO
3aJIaHHOM M HESBHO 3aJJaHHOM
bu3HIEeCcKOl MOICTBIO

C ACIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB




Temrieparypa (Ikajia TeMreparyp
KenbBuHa). 3akon [lanbToHa.
M3onporecch B HieadTbHOM Tra3e

C IOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe mpeacraBieHne

U30IP OLIECCOB: U30TEPMa, U30X0pa,
nzobapa.

CBsi3b MEXIy IaBICHUEM U CpeIHEN
KUHETUYECKOW SHEP TUEN
NOCTYHAaTEIbHOTO TEIMIOBOTO JIBUKCHUS
MOJIEKYJT UCaTLHOTO ra3a

(0CHOBHOE ypaBHEHHE MOJIEKYJISIP HO-
KUHETUYECKOM TEOp UM UJ1€aTTbHOTO
rasza).

CBs13b a0COJIIOTHOU TEMIIEpaTyp bl
TEpMOAMHAMHYECKOM CUCTEMBI

CO CpeJHEN KMHETUYECKOU SHEpTUEN
NOCTYHAaTEIbHOTO TEIMIOBOTO JIBUKCHUS
€€ YacCTHIL.

TexHuueckne yCcTp OlcTBa

Y TEXHOJIOTUYECKHE TP OTIECCHI:

TEp MOMETP , 6apOMeTp, MOJTyIECHUE
HaHOMaTep HaJIoB

U (popMys1 MOJIEKY AP HOM (PUBUKHU.
Pemrenne kauecTBEeHHBIX 3a/a4,
TpEeOYIOIIUX [P UMEHEHUSI 3HAHUHN

110 MOJIEKYJISIPHOU (PU3HUKE.
OOBsicHEHHE yCTp OIiCTBa

Y NP MHIIUIIA JIEUCTBUS TEP MOMETP A,
O6apomerpa.

OOBsiICHEHHE MOy YEHUSI

HaHOMAaTep HaJIOB.

OmnpeneneHue ycinoBUil P UMEHUMOCTH
MoJenen pU3NIECcCKuX TeI U Mp OLECCOB
(ssBIICHMI): MOJIeJIeH ra3a, >KUAKOCTH U
TBEPAOTO (KPHUCTAILIMYECKOTO) TeNa,
UJEATBHOIO Ta3a.

Brinmonnenue y4eOHbBIX 3aJaHHI

Ha aHaJIN3 TETJIOBBIX ITPOLIECCOB
(SIBJIEHUI) C UCMOJIb30BAHUEM
0CHOBHBbIX noJioxkeHnd MKT u 3akoHOB
MOJIEKYJIIpHOM (DU3UKH: CBSI3b IABIICHUS]
UJICAJILHOTO Ta3a CO Cp eIHEN
KMHETUYECKOU SHEPTHUEN TEIIIOBOTO
JBUKEHUS U KOHLIEHTP allel ero
MOJIEKYJI, CBSI3b TEMIIEpaTyp bl BEIIECTBA]
CO CpEIHEN KMHETUYECKOW SHEp THEH
TEIIOBOTO JIBMXKEHUS €0 YacCTHII,
CBSI3b JABJICHUS UACAIBHOIO ra3a

C KOHIIEHTp alluel MOJIEKYJ U €ro




TEMIIEpaTypOU, yp aBHEHHE
Menneneesa—Knamnernpona

3.2

TepMoauHamuka.
TeruroBbIe MAIIHBI

20

Tepmoaunamuueckas (T/[]) cucrema.
3aJlaHue BHEIIHUX YCIIOBUMI

JJ1. TEPMOIUHAMUYECKOU CHUCTEMBI.
BHeninue u BHyTp eHHUE Tap aMETP bl.
[TapameTrp sl TEp MOAMHAMUYECKON
CUCTEMBI KaK Cp €/IHAE 3HAYCHHUS
BEJIMYHH, OITMCBIBAIOIIUX €€ COCTOSIHUE
Ha MHUKP OCKOIIMYECKOM yp OBHE.
HyneBoe Hauano Tep MOIMHAMUKH.
Camonpou3BOJIbHAS peElaKcanus

TEP MOJAUHAMUYECKON CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Moens uneajlbHOro ra3a

B TP MOJIMHAMHUKE — CHCTEMA
ypaBHEHUM: ypaBHeHHEe MeHeneeBa—
Knanelipona

Y BBIP A)KCHUE 17151 BHY TP EHHEN DHEPTHUH.
YcnoBust np MMEHUMOCTH 3TOW MOJEIH:
HU3Kasi KOHLIEHTP alys YaCTHLL, BBICOKHUE
TeMIiepaTypbl. Boip axeHue

JJIs. BHY TP €HHEW SHEP TUU
OJJHOATOMHOTO MJICAJILHOTO rasa.
KBa3ucratnueckue 1 HECTaTHYECKUE

IIP OLIECCHI.

DneMmeHTapHas paboTa

N3mepenue yienbHOM TEMI0EMKOCTH
pa3HbIX BEIIECTB, UX CPaBHEHUE,

TP OBEJICHUE UCCIIEA0BAHUM
3aBHCUMOCTEH (PU3UUECKUX BETUINH
Y OTIBITOB IO MPOBEPKE M eAJT0KEHHO N
TUIIOTE3bI NP U U3YUYEHUU TP OIIECCOB
Ter1ooOMeHa 1 auadbaTHOTO Mp olecca.
Onpenenenrie aOCOTIOTHBIX

Y OTHOCHUTEJIbHBIX TIOTP EITHOCTEH
u3Mep eHUi (PU3UIECKIX BETTUYHH.
O1LieHKa T'paHuIl TOTP EIIHOCTEH.
N3yueHre B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS
Y TEMIIEP ATy P bl KUTICHUS KUJIKOCTEH.
N3ydeHue TeIoBbIX JBUTATENEH

C UCTIOJIb30BAHUEM KOMITbIOTEP HBIX
MOJIETIEN.

HccnenoBanue pa3HbiX ciocoO0B
WU3MEHEHUS! BHY TP €HHEN SHEpP TUU.
PelieHne pacyeTHbIX 3a71a4 C IBHO
3aJJaHHOU U HEABHO 3aJaHHOU
bu3HUecKoi MOICTBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT MOJIEKYJISIp HOU (DU3UKH

Y TEp MOJIMHAMHUKH.




B TEp MOJMHAMUKE. Bpruucnenue
paboTel no rpaduky mnpouecca

Ha p V-Iuarpamme.

Temnonepenaya kak cnoco0 U3MEHEHUs
BHYTp EHHEHN JHEPTUU

TEP MOJAMHAMHYECKON CUCTEMBI

0e3 coBeplIeHUsI pabOThI.

KonBekuus, Tennonp oBOIHOCTb,

U3y YEHHE.

KonnyecTBo TennoTsl.

TermnoeMKoCTb Tena. Y aenbHas

Y MOJIIpHasl TEIUIOEMKOCTH BEILIECTBA.
YpaBHeHnne Maiiepa. Y nenbHas TEmoTa
cropaHus ToIuiuBa. Pacuer konudecTsa
TEIUIOTHI P U TEIUIONEP ENAYE.
[Tonsatue 06 aguabaTHOM TIp O1IeCCE.
[IepBBIli 3aKOH TEP MOIMHAMHUKH.
BHyTp eHHsAs dHEpTHA.

KonuyectBo TemnoTsl 1 padbora

KaK MEp bl U3MEHEHUS BHY TPEHHEN
SHEPTUH TEP MOANHAMUYECKON
CUCTEMBI.

BTopoi 3aKk0H TEp MOIMHAMHUKHA

JUIS1 paBHOBECHBIX IIP OLIECCOB: Yep €3
3aJJaHHO€ PABHOBECHOE COCTOSTHUE

TEP MOJANHAMHYECKON CUCTEMBI

P OXOJIUT €AMHCTBEHHAs afguabara.

Pemenue kauecTBEHHBIX 3a/a4,
TpeOYIONIMX NP UMEHEHUS 3HAHU I

10 MOJIEKYJISIpHOU (PU3HKE

U Tep MOJUHAMUKE.

OOBsicHEHHE yCTP OMCTBA U NP UHLIMIIA
JIEHCTBYSI XOJIONWIIbHUKA,
KOHIHUITMOHEPa, TU3EITHLHOTO

¥ Kap OI0paTOPHOTO JIBUTaTENEH,
napoBOM Typ OUHBI.

OOBsiCHEHHE MTOTYUYEHUS CBEP XHU3KUX
TEeMIEpaTyp, YTUIN3AIUN «TETTOBBIX)»
OTXOJI0B C HCIIOJIb30BaHUEM TEINIOBOTO
Hacoca, yTHIH3aIui OMO0OP TAHUYECKOTO
TOTUTMBA I BBIPAOOTKH «TETIOBOI
Y DJIEKTP O9HEP THH.

BrimosraeHne yaeOHBIX 3a0aHui

Ha aHAJIN3 TETUIOBBIX TPOIIECCOB
(SIBJIEHUI) C UCMOJIb30BAHUEM
ocHOBHBIX nonoxkeHnd MKT u3akoHOB
MOJIEKY ISP HOM HUBHKHU U
TEpMOJMHAMHUKH: TIEp BBIN 3aKOH

TEp MOJMHAMHUKH, 3aKOH COXP aHEHUS
SHEPTHH B TEIJIOBBIX IpOIIECcaXx.
Hcnonws3oBanue IT-texnonorunii

npu paboTe ¢ TOTMOTHUTETLHBIMHU
UCTOYHHUKAMHU WH(OPMAIUH 110 TEME,
UX KpUTHYECKUIM aHAJIU3 U OIICHKA




AOconroTHas TeMIepaTypa.

BTopoii 3aKk0H Tep MOAMHAMUKH

JIJ1s. HEp aBHOBECHBIX TP OIIECCOB:
HEBO3MOJKHO IEpeaaTh TeIJIOTy

OT 0oJiee XOI0JHOr O TeNa K OoJiee
HarpeToMy 0e3 KOMIIEHCAIU
(Knay3suyc). Heobpatumocts

P UP OJTHBIX TP OLIECCOB.

[Ip uHIMIIBI IENCTBUS TEILUIOBBIX MAIIIUH.
KII.

MakcumanpHoe 3HaueHue K111,

[Hukn KapHo.

DKOJOTUYECKUE ACTIEKThI
MCIOJIb30BaHUA TEIUIOBBIX JBUTATENEH.
TeroBoe 3arp A3HEHUE OKP YKAOIIEN
Cp €IIbl.

TexHuueckne yCcTp OlcTBa

Y TEXHOJIOTUYECKHUE TP OLIECCHI:
XOJIOIUJIbHUK, KOHAUIIMOHED,
TW3ENbHBIA U Kap OI0p aTOp HBII
JBUTATENH, TapoBasi TypOuHa,
MOJTyYEHUE CBEP XHU3KUX TEMIIEPATyp,
YTUIN3ALHS «TEMIOBBIX» OTXOJ0B

C UCIIOJIb30BAaHUEM TEIJIOBOTO Hacoca,
YTHIN3AIHs] OMOOP TAHUYECKOTO
TOTUTMBA 711 BBIPAOOTKH «TETIOBOI
Y BJIEKTP OHEP T

JIOCTOBEP HOCTH.

AHanu3 1 OlICHKAa MOCIECICTBUI
UCIOJIb30BaHUA TEIUIOBBIX JBUTATENEH
Y TEIIOBOTO 3arPsI3HEHUS OKP Y KatoIIeh
Cpenbl C MO3ULMM SKOJOTHYECKON
0€30MaCHOCTH; TP €CTABICHHMA

0 paIMOHATBHOM TP UP OJI0TI0JIb30BAHUN
(B mpo1iecce MOATOTOBKHU COOOIIECHUH,
BBITIOJIHEHUI TP yIITIOBBIX MP OEKTOB)




3.3

ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbIE IIEP EXObI
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[TapooOpa3zoBaHue U KOHAEHCAIIMSL.
Hcnapenue u kuneHue. Y ienbHas
TEIJI0Ta Map 000pa30BaHUA.
HacplleHHble 1 HEHACBIIIEHHBIE MTAPhL
KauecTBeHHas 3aBUCUMOCTb INIOTHOCTU
Y JJaBJICHUS HACBILIEHHOTO Mapa

OT TEMIIEP ATYPbl, UX HE3ABUCUMOCTh

0T 00bE€Ma HACBHILLIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEP ATYP bl KUTICHUS
OT J1aBJICHUS B KUJKOCTH.

Bnaxnocts Bo3ayxa. AOGcostoTHas

Y OTHOCHUTEIIbHAS BIAYKHOCTb.
TBepnoe Teno. Kpucrammyeckue

U amop (pHbIe Tena. AHU3OTP OIS
CBOMCTB Kp UcTaJUIOB. [InaBnenue

U KpUCTajIu3anus. Y 1eJIbHas TerioTa
wiaBiaeHus. Cyonumanus.
Hedopmanuu TBEp 10T0 TENA.
Pacrsaxxenue u cxatne. Casur. Moy nb
FOwnra. [Ipenen ynpyrux aegopmanuii.
TemnoBoe pacmup €eHUe KUJIKOCTEN

Y TBEP IbIX T€J, 00HEMHOE U JTUHEHHOE
pacmupenue. AHrapMOHHU3M TEIMIOBBIX
KOJIEOAHUN YaCTHI[ BEIIECTBA KaK

IIp M4HMHA TEIUIOBOTO P acCIINp €HUSI TEI
(Ha Ka4ECTBEHHOM yPOBHE).
[Ipeobpa3zoBanue s3HEpTHH B (ha30BBIX

HabmroneHue cCBONCTB HACHITIICHHBIX
napoB, MaJibIx JedopManuii,

P OBEJICHNE KOCBEHHBIX MU3MEp CHUI
yIEIBHOM TEIUTOTHI TUTABIICHUS JIBA,
a0COJIFOTHOM BJIQXKHOCTU BO3yXa,
K03 duIeHTa ToBEP XHOCTHOTO
HaTsDKeHus, Moays FOura.
N3y4eHne 3aKOHOMEPHOCTEN ncrapeHus
Y KUATICHUS KUJIKOCTEH, B TOM YHCIIE
KUTICHUS TIPH MOHIKEHHOM JIaBJICHHUH,
HarpeBaHUS U TUIABICHUSA

KP UCTAJJIMYECKOT'O BEIIECTBA,
KanWwUISP HBIX SIBIICHUN, CMAaYBaHUS.
[IpoBeneHne ONBITOB C MBUTLHBIMHU
TUTCHKAMU.

HUccnenoBanue Mmouenn
HEHBIOTOHOBCKOMW KUIKOCTH.
Pemenue pacdeTHsIxX 3a7a4 C IBHO
3aJJaHHOU U HEABHO 3aJaHHOU
bu3HUecKOi MOICTBIO

C UCTOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJT MOJIEKYJISIpHOU (DU3UKU

U TP MOJUHAMHUKH.

Pemrenue xauecTBEeHHBIX 3a/a4,

Tp €0y IOIIUX TP UMEHEHUS 3HAHUN

0 MOJICKYJIIpHOM (hHU3HKE

U Tep MOJUHAMUKE.




nep exo1ax.
YpaBHeHHE TEIIOBOro OanaHca.

[ToBep XHOCTHOE HATSIKEHUE.
Koaddumment noBep XHOCTHOTO
HaTsOKeHMs. Kanuiisip Hble sIBICHUS.
JlaBneHne noa MCKp UBJIEHHOU

IIOBEP XHOCTBIO JKUJIKOCTH.

dopmyna Jlannaca.

TexHnyeckne yCTp OrucTBa

Y TEXHOJIOTUYECKHE TP OLIECCHI: JKUJIKUE
KpUCTaJJIbl, COBP EMEHHBIE MaTEP UaJIbI

OOBsCHEHNE OCHOBHBIX TP UHIIUIIOB
CTp OCHUS KUJIKUX KpPHUCTAJJIOB,

MOy YEHUSI COBPEMEHHBIX MAaTEPUAIOB.
Ornpenenenre ycaoBUi P UMEHUMOCTH
Mo ieniel PU3NYECKHUX TeN U MP O1IECCOB
(siBIIEHUI): MOJIeIeH Ta3a, >KUIKOCTH
Y TBEPI0TO (Kp UCTATIIMYECKOT0) Tena,
UjIeajbHOTO Ta3a.

Brinosinenue yueOHbIX 3a/1aHui

Ha aHAJIU3 TEIJIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCMOJIb30BAHUEM
ocHOBHBIX nonoxkeHnd MKT u3akoHOB
MOJICKYJISIPpHOM (DU3UKH U

TE€P MOJMHAMUKU: CBSI3b JaBICHUS
UJ€aJIbHOTO Ir'a3a ¢ KOHIIEHTpP allken
MOJIEKYJI U €T0 TEMIIEP ATYP OH,
ypaBHeHne MenaeneeBa—Kianelp ona,
1P BbI 3aKOH T€P MOIUHAMUKH.
Pa6oTa B rpymmax mpu oOCyXICHHH
BOIIP 0COB MEXIPEIMETHOIO XapakTepa
(Hampumep, mo Teme « Temrooomen

B )KMBOU IIPUP OJIE»)
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4.1 | DmeKkTpuyecKoe mnoJie 24 DJIEKTpU3aLMs TEJl U €€ P OSIBJICHUS. [IpoBeneHne KOCBEHHBIX U3MEP CHUN U

Dnekrpudueckuu 3apsi. IBa Buna
AIEKTP UUECKUX 3apsia0B. [Ip oBOIHUKHY,

OIIBITOB IO TP OBEP K€ NP €JI0KEHHO U
TUIIOTE3BI IPU U3yYEHUU




JURJEKTP UKW U TTOJTY TP OBOTHUKHU.
DJieMeHTap HbIM KT NUECKUU 3ap sA.
3aKOH COXPAaHEHUS AJIEKTP UIECKOTO
3apsna.

BzaumopeiictBue 3apaa0B.

Toueunsie 3apsabl. 3akoH KynoHna.
DnekTpudeckoe noJie. Ero nencreue

Ha DJIEKTP NYECKUE 3aP SA/IbI.

Harp sskeHHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpoOuslii 3apsaa. Jluauu

HaIp SIKEHHOCTH JIEKTP HYECKOTO TOJIS.
OIHOPOTHOE AIIEKTP NYECKOE MOJIE.
[ToTeHIMAIBHOCTD

AJIEKTP OCTaTUYECKOTO MOJis. Pa3HOCTD
MOTEHI[MAJIOB U HAIp S>KEHUE.
[ToTeHuuanbHas 3HEprus 3apsiia

B DJIEKTP OCTATUYECKOM IIOJIE.
[ToTeHuunan 3J1eKTp 0CTATUY€CKOTO TIOJIS.
CBs13b HAIIP IYKEHHOCTH IOJIS K Pa3HOCTU
MOTEHIHUAIOB A5 3JEKTP OCTATUYECKOTO
1oJjist (KaKk 0JTHOP OJHOTO, TaK

1 HEOJTHOP OJTHOTO).

[Tp UMD CyTIep MO3UIMH

BJIEKTP NUECKUX MOJIECH.

[Tone Toueunoro 3apsna. [lone
paBHOMEpHO 3apspkeHHOU chepsl. [Toe
PaBHOMEPHO 3ap sIKEHHOTO 10 00BEMY

B3aMMOJICMCTBUS 3aP IKEHHBIX TEN,
3apsga KOHJIEHcaTopa,
MOCJIEI0BATENIBHOTO COCTMHEHUS
KOHJICHCATOP OB.

Onpenenenrie aOCOTIOTHBIX

Y OTHOCHUTEIIBHBIX IMOTP EIIHOCTEN
u3Mep eHUi (PU3UIECKIX BETTUIHH.
OneHka rpaHul NOTp EMIHOCTEN.
Haobnroienue nip eBp aneHus 3Hep TUu
3ap SKEHHOTO KOHJIEHCATOPa B DHEP THIO
W3JyYEHHS CBETOINOA, UCCIIENOBAHNE
paspsaa KOHIEHCATOpa Yep €3 p €3UCTOpP .
N3yyeHne 3aBUCUMOCTH

IIEKTP OEMKOCTH IUIOCKOTO
KOHJEHCATOpa OT IUIOLIAIN TUIACTHH,
PaCCTOSIHUSI MEXIAY HUMH

U JUAJIEKTP MUECKOM TP OHUIIAEMOCTH.
N3yueHne kap THH JIMHUN

HAIp SHKEHHOCTH AJIEKTP MUECKOTO TOJIs
TOYEYHOTO 3apsa, paBHOMEPHO
3apsHKEHHOU cepbl, paBHOMEP HO

3ap sHKEHHOTO 110 00beMy ImIapa,
PaBHOMEPHO 3ap sSHKCHHOM 0€CKOHEUHOM
IJIOCKOCTH Y SKBUIIOTEHIIMATIbHBIX
ITOBEP XHOCTEM.

PelieHne pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHON M HEIBHO 3aJIaHHOU




mapa. [losie paBHOMEPHO 3ap SIKEHHOM
O0eckoHeuHOH T1ocKoCTH. Kap THHBI
JVMHUMN HAIp SHKEHHOCTH 3TUX MOJIEH

Y SKBUIIOTEHIMAJIbHBIX TIOBEP XHOCTEM.
[IpOBOAHUKY B 3JEKTP OCTATUYECKOM
nosie. YCIOBUE PaBHOBECHUS 3apsI0B.
JIN3IIEeKTP KU B 3JIEKTP OCTATUYECKOM
nose. Jluanekrp nueckas

IIP OHULIAEMOCTh BEIIECTBA.
Konnencatop. D1€KTp 0eMKOCTh
KOHJIEHCATOP a. DJIEKTPOEMKOCTh
IUIOCKOTO KOHAEHCATOpa.

[Tap annensHOE COEAMHEHNE
KOHJICHCATOP OB.

[TocnenoBaTenbHOE COETUHEHUE
KOHJICHCATOP OB.

DHeprus 3ap HKEHHOT0 KOHJIEHCATOPA.
JIBM>KEHME 3ap SHKEHHOW YaCTHUIIBI

B OJJTHOP OJTHOM 3JIEKTP MUECKOM TIOJIE.
TexHuueckne yCcTp OlcTBa

Y TEXHOJIOTHYECKUE MNP OLIECCHI:

AIEKTP OCKOII, 3IEKTP OMETP,

AIEKTP OCTATUYECKAs 3alUTa,
3a3EMJICHHE JIEKTP OTPHUOOP OB,
KOHJIEHCATOP b, TEHEP ATOP

Ban ne I'paada

(bu3nUEecKo MOAEIbIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI DJIEKTP OCTATUKH.

PellieHre kaueCcTBEHHBIX 3aj1ady,

Tp €0yIOIUX TP UMEHEHUS 3HAHUI

O AJIEKTP OCTATHKE.

OOBsicHEHHE yCTp OliCTBa

Y NP MHIIUIIA JIEUCTBUS AJIEKTP OCKOIIA,
AIIEKTPOMETPa, KOHJEHCATOP OB,
renepatopa Ban ne ['paada.
OOBsicHeHne pabOTHI

BJIEKTP OCTATUYECKOM 3AIIUTHI,
3a3EMJICHHSI DJIEKTP OTIP UOOP OB.
Ornpenenenre ycaoBUi TP UMEHUMOCTH
MoJieael (GU3NIEeCKUX Tel: TOUYCUHBIN
3ap i, OJTHOP OJTHOE BIEKTP HUECKOE
noJie.

BrimoraeHne yueOHbIX 3aJaHAN

HA aHAJIU3 AJIEKTP MUECKUX TP OLECCOB
(SIBJIEHMIT) C UCTIOJIB30BAHUEM
OCHOBHBIX ITOJIO’KCHUI W 3aKOHOB
3IEKTP OJUHAMMKH: 3aKOH COXP aHEHUS
3IEKTP MUECKOTO 3apsiia, 3akoH KynoHa,
MOTEHIUAJIbHOCTh

AIEKTP OCTATUYECKOTO TOJIS, TP MHIIUIT
CyNEP MO3ULIMH SJTEKTP NYECKUX TOJICH.
Hcnons3oanue IT-rexnomoruu




npu paboTe ¢ JONOTHUTENbHBIMU
UCTOYHHMKAMU UH(OPMALIUU IO TEME,
UX KpUTUYECKUN aHAJN3 U OLIEHKA
JOCTOBEP HOCTH

4.2

IlocTosaHHBIN
AIEKTP NUECKUI TOK
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Cwina Toka. [1oCTOsTHHEBIN TOK.
YcnoBus CylecTBOBaHUS MOCTOSIHHOTO

QJICKTP MYCCKOT'O TOKA. HMcTouHuKHU TOKA.

Hamnpsixenue U u DJIC E.

3akon OMa 171 y4yacTka 1enu.

DJIEKTP UIECKOE COTIP OTUBJICHHUE.
3aBHCUMOCTh COTIP OTUBJICHUS
OJHOPOJHOTO NP OBOJHUKA OT €ro
JUTMHBI U IJTIOLAIH OTIEP EYHOTO
CEUEHUs. Y IETbHOE CONP OTUBJICHUE
BEILECTBA.

[TocnenoBaTtenbHOE, Map AJIIENBHOE,
CMEIIAHHOE COEIMHEHUE TP OBOJHUKOB.
Pacuer pa3BeTBIIEHHBIX JIEKTP HUECKUX
neneit. [Ipasuna Kupxroda.

PaboTa snexkrpuueckoro Toka.

3axoH /[xoyns-Jlenna.

MOIIHOCTB 3JIEKTP NYECKOTO TOKA.
TeroBas MOIIHOCTb, BbLAEIIEMAs

Ha pe3ucTope.

OJ1C u BHYTp €HHEE COTIP OTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JJ1 TIOJTHOM (3aMKHYTOM)

[IpoBenenue np AMbIX U3MEP CHUM CUJIbI
TOKA W HAIp sXKEHUSI, KOCBEHHBIX
U3MEpP CHUM yIeTbHOTO COTIP OTUBJICHMUS,
OJ1C ¥ BHYTpEHHETO COIP OTUBIIEHUS
HUCTOYHUKA TOKA, NP OBEICHUE
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMUUH U OTIBITOB

IO TIP OBEPKE MPEJI0KEHHO U TUIOTE3bI
P U3YUYECHHUH IeTeH MOCTOSIHHOTO
TOKA.

Omnpenenenre aOCOTIOTHBIX

U OTHOCHUTEJIbHBIX TIOTP €THOCTEMN
u3Mep eHUi (PU3UIECKIX BETUIHH.
OneHka rpaHul IOTp EHIHOCTEN.
N3yueHne KOpOTKOTO 3aMbIKaHUS
rajibBAHUYECKOTO 2JIEMEHTA U OIICHKA
BHYTP EHHETO CONP OTUBJICHHUSI.
PelieHne pacyeTHbIX 3a71a4 C IBHO
3aJJaHHON U HEABHO 3aJaHHOU
(bU3UIECKON MOJIEITTBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOPMyJI IOCTOSTHHOTO TOKA.
Pemrenne kauecTBEHHBIX 3a/1a4,




AIEKTP UUECKOM 1iend. MOIHOCTh
UCTOYHHUKA TOKa. KopoTKOE 3aMbIKaHueE.
KonzaencaTop B 1enu ocTOsSSHHOTO
TOKA.

TexHn4yecknue yCTp OrucTBa

Y TEXHOJIOTUYECKHUE TP OLIECCHI:

aMIiep MeTp, BOJIbTMETP, PEOCTaT,
CUETUMK DJIEKTP NYECKOU DHEP TUU

Tp €0y IOLIUX NP UMEHEHUS 3HAHUN

Y 3aKOHOB TOCTOSIHHOTO TOKA.
OOBsicHEeHHE yCTp OMCTBA U NP UHLIMIIA
JENCTBUS aMIIep METpa, BOJbTMETPA,
peocraTta, CYETUMKA AJIEKTP UUECKON
SHEPTHM.

Brinosnenue yueOHbIX 3aJaHUIMA

Ha aHaJINU3 dJIEKTP MUECKUX TP OLIECCOB
(SIBJIEHUI) C UCMOJIb30BAHUEM
OCHOBHBIX IOJIOKEHUIN U 3aKOHOB
AIIEKTP OAUHAMUKH: 3aKOHBI OMa

JUIs1 y4acTKa LEeTH U U151 3aMKHY TOM
AIEKTP NIECKOM LeNH, 3aKOH [Koyis—
Jlenna.

Pabora B rpynmnax npu o0Cy>KaeHun
BOIIP OCOB MEXIPEIMETHOIO XapaKkTepa
(HanmpuMmep, 1Mo TeMe « DTEKTP HUECKHE
SIBJICHUSI B IIPUP OJIE»)

4.3

Toku B pa3anvHbIX
cpenax

DJeKTpudecKas Ip 0BOAUMOCTh
pa3JIMYHBIX BELIECTB. DJIEKTP OHHAS

IIP OBOJAMMOCTB TBEP IBIX METAJIIOB.
3aBHCHMOCTb COIIP OTUBJIEHHSI METAJIJIOB
oT TemnepaTtypsl. CBEp XITP OBOAUMOCTb.
DIIEKTp NUECKUI TOK B BAKyyMeE.
CBONCTBA 3IEKTP OHHBIX ITYyUYKOB.
[TonympoBoaauku. CoOCTBEeHHAS

Y IIpUMECHas Ip OBOJUMOCTb

[IpoBeneHne KOCBEHHBIX U3MEP EHUN U
HCCIIC0OBAaHUN 3aBUCUMOCTEMN

MEXIy PU3NIECKUMU BeTUINHAMU
P U U3Y4YECHHUH MPOLIECCOB MPOTEKAHUS
ANEKTP UUECKOTO TOKA B METaJlJIax,
AIIEKTP OJIUTAX U MOJIYIP OBOTHUKAX.
Ompenenenre aOCOTIOTHBIX

1 OTHOCHUTEJIBHBIX MOTP CHTHOCTEH
U3Mep CHUH (PU3UYECKUX BEJTMUHH.




oJynp OBOAHUKOB. CBOMCTBA
p-n-niepexoaa. [TosymnpoBoJHUKOBEIE
npUOOPHI.

DJEKTp UIECKUM TOK B JIEKTP OJIUTAX.
DJIEKTP OJIMTUYECKAs TUCCOLMAIINSA.
Onekrposn3. 3akoHbl Dapanes

JUIS DJIEKTP 0J113a.

DJIEKTPUYECKUI TOK B ra3ax.
CaMocTosTeNnbHbIM

Y HECAMOCTOSATEIbHBIN pa3ps.
Pa3nuyHbIe TUITBI CAMOCTOSITETBHOTO
paspsana. Monuus. [lnazma.
TexHnyeckne yCTp OrucTBa

U MIPaKTUYECKOE NP UMEHEHUE:
ra3zopaspsHbIe JaMIIbl, JIEKTP OHHO-
JTydeBasi TpyOKa, MOy Tp OBOTHUKOBBIC
MpHUOOPBI: THOJI, TPAH3UCTOP,
dboTOIMO I, CBETOANO I, TaJIbBAHHKA,
padunup oBaHUE MEH, BHITUIABKA
aJIFOMUHUS, 3JIEKTPOHHASI MUKPOCKOITHS

OneHKa IpaHull TOrp EIIHOCTEN.
Habnronenue anektposmsa, U3yyeHue
U 00BSICHEHHE TP OBOJAUMOCTHU

AIIEKTP OJTUTOB, IKCIIEP UMEHTAIBHOE
U3YUYEHUE 3aKOHOB 3JIEKTP OJIN3a
dapajes.

CHsTHE BOJBT-aMIIEPHON

XapaKTep UCTUKU TUOJA.

CpaBHeHHE TPOBOJUMOCTH METAJIIIOB
Y TIOJIYTIPp OBOJTHUKOB.

W3yueHne uckp oBoro paspsaa

Y TIp OBOJIMMOCTH BO3/yXa.

Pemenue pacueTHpIxX 3aJ1a4 C IBHO
3aJaHHOM W HESIBHO 3aJaHHOU
bu3HUecKoi MOIETBIO

C UCMOJIb30BAHUEM 3aKOHOMEP HOCTEN
MOCTOSTHHOT'O TOKA B Pa3JIMYHbBIX Cp eaxX|
PelieHne kauecTBEHHBIX 3a]1ad4,

TP eOYIOITUX TP UMECHEHUS

3aKOHOMEP HOCTEW MOCTOSIHHOTO TOKa

B Pa3JUYHBIX CpEAax.

OOBsicHEHHE YCTP OMCTBA U NP UHITUTIA
JEUCTBUA ra30p a3p AAHBIX JIAMII,
3JIEKTP OHHO-TY4EBOU TP yOKH,

MOy TIPOBOJTHUKOBBIX MPUOOPOB: IO/,
TpaH3ucTopa, poroauoaa, CBETOINOIA.




OOBsCHEHHE CYyTH TP OIIECCOB:
rajbBaHUKH, pa(UHUP OBAHUS MENH,
BBITUIABKY AJIFOMUHUS, 3JIEKTP OHHOM
MUKP OCKOTIUU
Hroro no pazneny 54
Paszgea 5. ®usnyeckuil NPaKTHKYM
5.1 | ®Ousnueckwuii 16 Cnoco0Osl n3mep eHust GU3NUECKUX [IpoBeneHrne KOCBEHHBIX U3MEP CHUN,
P AKTUKYM BEJIMYHUH C UCIIOIb30BaAHUEM UCCIIEJOBaHUM 3aBUCUMOCTEN
aHaJIOTOBBIX U IU(P OBBIX (u3NUECKUX BETUYUH, TP OBEpKa
U3MEp UTENbHBIX MPHUOOP OB P €JI0KEHHBIX TUIIOTE3
Y KOMIIBIOTEP HBIX JATYUKOBBIX CUCTEM. | (BBIOOP M3 pabOT, ONTMCAHHBIX
AOCOIIOTHBIE U OTHOCUTENbHbBIE B TEMATUYECKUX pa3jenax
TIOTP EIIHOCTH U3MEP EHUM (PU3NYECKUX | «YUEHUUECKHI DKCIIEP UMEHT,
BenIKH. OLCHKA rpaHHuLL nabopaTopHbIE PaOOTHI, TP AKTUKY M)
0T EIIHOCTEN
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO 170
YACOB IIO [TPOTPAMME
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Paszgea 1. DiiekTpoaMHaAMHKAa

1.1

MarautsoE€ 110J1e

14

B3anmoneiictBue NOCTOSTHHBIX
MAarHMTOB U IIP OBOJHUKOB C TOKOM.
MarnautHo€ noJsie. BEKTop MarHUTHOU
uHAYyKIUK. [IpuHnun cynep nozuumu
MAarHMTHBIX NIOJIeH. JINHUM MarHUTHOU
WUHAY KUY,

MarauTHoe€ o€ p OBOJHUKA C TOKOM
(mpsIMOTO TP OBOJAHMKA, KATYILIKU

U KpYTroBOro Butka). OnsIT Dpcrena.
Cuna Amriepa, ee HaIp aBJICHUE

U MOJYJIb.

Cuna JlopeHia, ee Hanp aBJIeHUE

Y MOIyJib. JIBMKEHUE 3ap SIKEHHO N
YaCTULBI B OJTHOP OJTHOM MarHuTHOM
noJie. PaGora cuer Jlopena.
MarauTHoOE€ o€ B BEILIECTBE.
deppOoMarHeTuku, napa-

Y IMaMarHETUKU.

TexHnyeckne ycTpoucTsa u
TEXHOJIOTUYECKHUE ITP OLIECCHI:

IIP UMEHEHUE ITOCTOSTHHBIX MarHUTOB,

[IpoBeneHne KOCBEHHbIX U3MEP EHUM
cuiibl AMIiepa, Ip OBEICHHE
UCCIIEIOBAHUS 3aBUCUMOCTEN MEXIY
($U3NYECKIMH BETUIMHAMH U OTBITOB
0 P OBEPKE MPEAJIOKEHHON TUIIOTE3BI
NP Y U3YUYEHUH JIEHCTBUS MTOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS TP OBOTHUKA

C MarHUTHBIM TIOJIEM.

Onpenenenne abCOMIOTHBIX

Y OTHOCHUTENIBHBIX MOTP EIIHOCTEN
U3Mep eHUH (PU3NUEeCKUX BETUYUH.
OneHKa IpaHull ITOrP EIIHOCTEN.
WccnenoBanne MarHUTHOTO TOJIS
MOCTOSTHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTUKoB.

Omnpenenenue ycinoBUil MIPUMEHUMOCTH
MOJIENIN OJTHOP OJJHOTO MarHUTHOTO
HOJISL.

Omnpenenenye HaNp aBJICHUS UHTYKIIUU
MarHUTHOTO TMOJISI TIP OBOJHHUKA C TOKOM,|




AJIEKTP OMArHUTOB, TECTEP -My JIBTUMETD,
AIIEKTP OABUTATENb SIKOOU, yCKOp UTENH
AIIEMEHTAP HBIX YaCTHUI]

cuiiel AMnepa u cuisl JIopeHna.
N3yuyeHne kap THHBI JIMHUM UHYKIIUU
MAarHMTHOTO I0JIsl TOJIOCOBOTO

Y TIOJIKOBOOOPa3HOTO MOCTOSIHHBIX
MAarHuTOB, JJIMHHOTO IIP IMOTO

IIP OBOJJHUKA, 3AMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KATYIIKH C TOKOM.
OOBsicHEHHE B3aUMOICUCTBUSA IBYX
IIP OBOJJHUKOB C TOKOM, J€UCTBUS CHUIIBI
JlopeHua Ha MOHBI DJIEKTP OJINUTA.
Habntonenue nBuxeHus mydka
AJIEKTP OHOB B MAarHUTHOM IIOJIE.
N3yuyeHne nmpuHIuMNa JIeUCTBUS
AIIEKTP OU3MEP UTENIBHOTO ITpHbdopa
MAarHMTO3JIEKTP NYECKOU CUCTEMBI.
Pemenne pacueTHsIx 3a71a4 C IBHO
3aJaHHOU U HESIBHO 3aJaHHOU
bu3nYecKoil MOJIENbIO

C ACIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (JOpMYJI 10 TEME
«MarnaurtHoe noJse».

Pemrenne kauecTBEHHBIX 3a/a4,

Tp €OYIOIIMX NP UMEHEHUS 3HAHUN

110 Teme «MarautHoe nosuey.
OO®bsicHeHUE yCTpOMCTBA U P MHIIMIIA
JENCTBUS 2JIEKTP OMATHUTOB, TECTEP A-
MYJIBTUMETP &, SJIEKTP OJIBUTATEIIS




Axobu, yckoputenei d3eMeHTap HbIX
YaCTHLI.

OOBsCHEHHE TP UMEHEHUS MTOCTOSTHHBIX
MarHuToB

1.2

DJEKTp OMarHuTHAS
WHIY KW
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SIBNeHUE 3IEKTP OMATHUTHOM UHTYKITUH.
[ToTok BEKTOpa MAarHUTHOW MHAYKLHUU.
OJ1C uHaykunn. 3aKOH

AIIEKTP OMAarHuTHOM nHAyKuuu dapanes.
Buxpeoe anekrpuueckoe noiie. Toku
dDyxo.

OJ1C nHAYKIMY B P OBOTHHKE,
JBHKYIIEMCSI B OJJHOP OJTHOM
MarHuTHOM TIOJIE.

[IpaBuno Jlenua.

NunykruBHOCTh. KaTyika
VUHAYKTUBHOCTH B LIENH IOCTOSIHHOTO
ToKa. SIBnenue camounaykuuu. JJ1C
CaMOMHIYKLIUU.

DHepTUsi MArHUTHOI'O MOJISI KATy KU

C TOKOM.

DJIEKTp OMarHUTHOE MOJIE.
TexHnyeckne yCTp OrucTBa

Y TEXHOJIOTUYECKHUE TP OLIECCHI:
WUHAYKIMOHHAs NI€4b, COJIEHOU I, 3aluTa
OT 3JIEKTP U3ALUH TEN IPHU JIBUKEHUU

B MAarHUTHOM I10J1€ 3EMIJIH

[IpoBenenue nccnenoBanus
3aBUCUMOCTEN (PU3UYECKUX BETUUUH

Y OTIBITOB MO MP OBEPKE P €1JI0KEHHOU
TUIIOTE3bI NP U U3YUYEHUU SBJICHUS
AJIEKTP OMAarHUTHOW WHJYKIUH.
Ornpenenenre uHAYKIIMU BUXP €BOTO
MarHMTHOTO TOJIS.

Onpenenenrie aOCOTIOTHBIX

Y OTHOCHUTENIbHBIX TOTP €HIHOCTEN
u3Mep eHUi (PU3UIECKUX BETTUYHH.
OueHka rpaHul IOTp EMIHOCTEN.
DKCIep UMEHTaIbHOE U3yYEHUE P aBUII4
Jlenna.

WccnenoBanue siBICHUS CAMOUHIY KU,
3aBucumoct DJ1C camoumHayKImn

OT CKOPOCTU U3MEHEHUS CUJIbI TOKA

B IICTIH.

N3yueHue najeHust Maruura

B aJTIOMUHHEBOM (MeqHOM) TpyOe.
COopka MOJEITH IEKTP OMarHUTHOTO
reHeparopa.

PelieHne pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHON M HEIBHO 3aJIaHHOU




(bu3nUEecKo MOAEIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (pop My 110 TeMe « DJIEKTPOMArHUTHAs
VHAY KIS .

Pelrenne kauecTBEeHHBIX 3a/a4,
TpeOYIOIIUX NP UMEHEHUS 3HAHU I

10 TeME «DJIEKTP OMarHUTHAS

VUHAY KIS .

OOBsicCHEHNE OCHOBHBIX TP UHLIUIIOB
JEUCTBUS TEXHUYECKUX YCTP OMCTB

Y TEXHOJIOTUYECKUX TP OLIECCOB, TAKUX
KaK: MUHAYKIMOHHAs 11€4Yb, COJIECHOU,
3aluTa OT JIEKTP U3aLUu Tel

NP U ABMKEHUH B MATHUTHOM I10J1€

3emun.
Pa6ota B rpynmax mpu o0CyKaeHUN

BOIIP OCOB MEKIPEIMETHOTO XapaKTepa
(HampuMmep, Mo TemMe

«DNEeKTp OMarHUTHBIE SIBJICHUS

B MPUPOJICH)

Hroro no pasneny 27

Paznen 2. KosieOanusi u BOJIHBI

2.1 MexaHu4uecKue 10 KonebartensHas cucrema. [IpoBeneHrne KOCBEHHBIX W3MEp CHUI,
KOJ1e0aHUs CBoOoaHbIE KOIEOAHMS. UCCIIEIOBAHUS 3aBUCUMOCTEH MEXIY

["apMoHMYecKre KOoIeOaHusl.
KunemaTtnueckoe v JUHAMHYECKOE
ONMCAaHUE. DHEPTETUYECKOE OMUCAHUE

(U3NUECKUMH BEIMUMHAMHU U ONBITOB
IO IIP OBEPKE ITP €IJI0KEHHOU TUTIOTE3bI
NP U U3YUYEHUHU KOJIEOAHUI HUTSHOTO




(3aKOH COXpaHEHUs] MEXaHUYECKON
3HEpTHUH). BpIBOA TMHAMUYECKOTO
ONMCAHUS rap MOHUYECKUX KOJIEOaHUI
U3 UX DHEPTETUYECKOTO

Y KNHEMATUYECKOTO ONUCAHUSA.
Awmritutyna u asza xonebanuit. CBs3b
aAMIUTUTY bl KOJIEOAHUN UCXOIHOM
BEJIMUMHBI C aMIUTUTY 1aMH KOJIeOaHU
€€ CKOPOCTU U YCKOP EHU.

[lepuona u yacrota KojeOaHUI.
[Tepuoa MabIx cBOOOHBIX KOJICOAHUIA
MaTeMaTU4YecKOoTo MasiTHUKa. [lepron
CBOOOJIHBIX KOJI€OAHUH MNP y>KUHHOTO
MasiTHUKA.

[TonsiTHe 0 3aTyXarOMMX KOJEOAHUSIX.
Beiaysxnennasie konebanus. PesoHaHc.
PesonanchHas kpusas. Bnusiaue

3aTyXaHUs Ha BUJ pE€30HAHCHOU KpUBOM.

ABTOKOJIEOAHMS.
TexHn4yeckne yCTp OrucTBa
Y TEXHOJIOTMYECKHE ITP OLIECCHI:

MCTP OHOM, 44aCbl, KA4YCJIIN, MY3bIKAJIbHbIC

WHCTP YMEHTEHI, ceficMorpad

U TP Y>)KUHHOTO MasITHUKOB,
BBIHY>KJICHHBIX Y 3aTyXaIOLUX
MEXaHUYECKUX KOJIEeOaHU.
Onpenenenrie aOCOTIOTHBIX

U OTHOCHUTEJIBHBIX MOTp CIIHOCTEH
U3Mep eHUH PU3UIECKUX BETUIHH.
OneHKa IpaHull ITOrP EIIHOCTEN.
Habnro1eHre He3aBUCUMOCTH TEp HoJia
MaJIbIX KOJ€OaHUM rpy3a Ha HUTHU

OT aMIUTUTY JIbl.

DKcrep UMeHTa IbHasi IPOBEPKa 3aKOHA
COXp aHEHUS SHEPTHUH MP U KOJICOaHUIX
rpy3a Ha MpyKUHE.

Habnronenue pe3oHaHca.
Ornpenenenre ycaoBuid MPUMEHUMOCTU
MOJI€JIM MAaTEMATUYECKOTO MasiTHUKA
Y UJI€ILHOTO P Y’KUHHOTO MasITHUKA.
PelieHne pacueTHbIX 3a71a4 C SIBHO
3aJaHHOM U HESIBHO 3aJaHHOU
(bU3UIECKON MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopMmy 1o Teme « MexaHnueckue
KOJICOaHUS.

Pelienrie kauecTBEHHBIX 3a]1a4,

Tp €0y IOMUX TP UMEHEHUS 3HAHUI

1o Teme «MexaHruuecKue KoJIeOaHus».
OOBsCHEHHE yCTP OMCTBA U MP MHIIUTIA




JEUCTBUSI METP OHOMA, 4aCOB, Kaueliei,
MY3bIKaJIbHBIX HHCTP YMEHTOB,
ceiicmorpada.

Hcnonws3oBanue IT-TexHOIOrMI

npu padoTe ¢ JOTOJTHUTEILHBIMU
UCTOYHUKAMU UH(OPpMAIUU MO TEME, UX
KpUTHYECKUI aHAIN3 U OLICHKA
JIOCTOBEP HOCTH

2.2

DJEKTp OMarHUTHbHIE
KoJieOaHus
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Konebatenbubiii kKOHTYp. CBOOOIHBIE
AIIEKTP OMAarHUTHBIE KOJIEOAHUS

B UJI€aJIbHOM K0JIEOATETbHOM KOHTYPE.
®opmyina Tomcona. CBSI3b aMIUTUTY b
3aps1a KOHJIEHCATOpa C aMIUIATY 10U
CWJIBI TOKa B KOJIEOATEIIbHOM KOHTYPE.
3aKOH COXpaHEHUs SHEPTUU

B UJI€AJIbHOM K0JIEOATETbHOM KOHTYPE.
3aTyXarolue MEKTP OMarHUTHbIE
KoJeOaHus. BeIHYK1€eHHBIE

3JIEKTP OMAarHUTHbBIE KOJIEOAHUS.
[IepemenHbI TOK. MOIIHOCTH

[P EMEHHOT O TOKAa. AMIUIUTY THOE

Y JICUCTBYIOIIIEEC 3HAYCHHUE CUJIBI TOKA
Y HAIp sSDKEHUS PU pa3iInuHoi popme
3aBHCHMOCTH IIEp EMEHHOTO TOKA

OT BPEMEHU.

CunycounaabHbIi 1ep EMEHHBIN TOK.
Pesncrop, KOHIEHCATOP M KATyIlIKa

[IpoBeneHne KOCBEHHBIX U3MEP EHUI

Y UCCIIEOBaHMsI 3aBUCUMOCTEN
(GuU3NUECKUX BEIUYUH IIPU U3YUECHUU
AJIEKTP OMAarHUTHBIX KOJIEOAHU U LIenen
IIEp EMEHHOT' O TOKA.

Onpenenenre aOCOTIOTHBIX

Y OTHOCHUTENIBHBIX MOTP EIIHOCTEN
u3Mep eHNi PU3NIECKIX BETUIHWH.
OneHka rpaHul IOTp EMIHOCTEN.
N3yuyeHne ycTp OMCTBA U P UHLIMIIA
JercTBUs TpaHncpopmaTtopa.
Habnronenue 31eKTpoMarHuTHOro
pe3oHaHca.

N3ydenue ocumiorpamMm

AJIEKTP OMAarHUTHBIX KOJICOAHHIA.
Pemenue pacdeTHsIxX 3a7a4 C IBHO
3aJaHHOM W HESIBHO 3aJaHHOU
bu3HUecKOi MOICTBIO

C UCNOJIb30BAHUEM OCHOBHBIX 3aKOHOB




WHAYKTUBHOCTH B 1I€TIN
CHUHYCOUJAJIBHOTO NIEP EMEHHOTO TOKA.
Pe3onanc TokoB. Pe3oHaHc

HAaIIp SYKCHUN.

NneanbHblil TpanchopmaTop.
[IpousBoacTBo, nepenayva u

NOTp €0JIEHHUE DIIEKTP UUECKOM SHEPTUMU.

DKOJOTUYECKUE P UCKU

TP ¥ [P OU3BO/ICTBE JIEKTP OHEP THUH.
KynbsTypa ucnonab3oBaHus

AJIIEKTP OPHEPTUU B TIOBCETHEBHOM
KU3HU.

TexHuueckne yCcTp OncTBa

Y TEXHOJIOTUYECKHUE TP OLIECCHI:
AIEKTP MUECKUH 3BOHOK, TEHEPATOP
1ep EMEHHOT 0 TOKa, TUHUH
AIEKTpOTep eay

u GopMyJl IO TeEME

«DJIEKTp OMarHUTHBIC KOJICOAHWSD».
Pemenue kauecTBEHHBIX 3a7a4,

Tp €OyIOMUX NP UMEHEHWS 3HAHUN

10 TeMe «DJIEKTP OMarHUTHBIC
KOJIeOaHUs».

CpaBHEHHE MEXAHUYECKUX

Y DJIGKTP OMAarHUTHBIX KOJICOAHHIA.
OOBsicHEHHE yCTp OMCTBA U MP UHIUIIA
JIEHCTBUSI DJIEKTP MIECKOTO 3BOHKA,
reHepaTopa mep eMeHHOT0 TOKa, TUHUHN
AIIEKTp OTep efay.

Omnp eneneHne yCiaoBHi MPUMEHUMOCTH
MOJIENTH HI€aIbHOTO KOJIE0AaTeIbHOTO
KOHTYpa.

AHanu3 U OleHKa MOCIEACTBHMA
WCTOJIb30BaHUS Pa3IMYHBIX CIIOCOO0B
TIP OM3BO/ICTBA JIEKTP OIHEPTUU

C TIO3HUIIHM YKOJTOTHYECKOU
0€30MaCHOCTH; [P €ICTaBIICHUI

0 paIKOHaIHLHOM MPUP OI0TIOTb30BaAHUHT
(B TIporiecce MOATOTOBKH COOOIIICHUH,
BBITIOJTHEHHUM TP YIITTOBBIX P OEKTOB)

2.3

MexaHnuyeckue u
AJIEKTP OMarHUTHBIC
BOJIHBI

10

MexaHU4YeCKue BOJIHBI, YCTIOBHS UX
pacnpoctpanenus. [Tonep eunbie

U TIp 010JIbHBIC BOJTHBL. [lepuos,
CKOPOCTb pacipOCTpaHEHUs U JJIUHA

HaGnronenue oOpazoBaHus

Y pacIp OCTp aHEHUS MOTEP EYHBIX
Y TP OI0JIbHBIX BOJIH, OTP aKEHUS
U TP €JIOMJICHUS1, UHTEp (ep eHIUU




BOJIHbI. CBOMCTBAa MEXaHUYECKUX BOJIH:
OTp aKEHUE, NP EITOMJIICHHUE,

uHTep pep ey u Audp akims.

3ByK. CxopocTts 3ByKa. [ pomkocTh
3ByKa. BricoTa ToHa. TeMOp 3ByKa.
[llymoBoOE€ 3arp A3HEHHUE OKP yKAFOIIEN
Cp €bl.

DJEKTp OMarHUTHBIE BOJIHBI. Y CJIOBUS
U3JTy4YEHUS DJIEKTP OMAarHUTHBIX BOJTH.
B3aumnas opueHTalus BEKTOp OB

B*, E*, U— B 3EKTPOMATrHUTHOM BOJIHE.
CBolicTBa 2J1€KTP OMAarHUTHBIX BOJIH:
OTp aKEHHE, NP eITOMJICHHUE,

TOJISIp M3alMsl, UHTEP ep eHIns

U Audp akuus.

[IIxana 3J1€KTp OMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTp OMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

Hp HWHIUIIBI paAUOCBA3H U TCIICBUACHUA.

Papuonokanus.

DJEKTp OMarHuTHOE 3arpsi3HEHUE
OKp Y KaroIIen CpEebl.
TexHU4ecKue ycTp 0OiucTBa

Y [P AKTUYECKOE TP UMECHEHHUE:
MY3bIKaJIbHbIE HUHCTP YMEHTBI,
panap, paauolpUEMHUK, TEIIEBU30D,
aHtenHa, tenegon, CBY-neus,

U Tu(paKiu MEXaHUYECKUX BOJIH,
aKyCTUYECKOTO pE30HaHca, CBA3HU
I'POMKOCTHU 3ByKa U BBICOTHI TOHA

C aMIUIUTYI0M M YaCTOTOM KOJIeOaHMIA.
N3yuyeHne CBOMCTB ylIbTpa3ByKa U €r0
P UMEHEHUSL.

HccnenoBanue CBOMCTB

AIIEKTP OMAarHUTHBIX BOJIH: OTP a’KE€HUE,
p €I0MJIEHUE, MOJIAp U3aLus,
nugpakuys, MHTep Gep eHIMS.

OOHap yxeHue nHGpakpacHOTO

U yJIbTPa(HOIETOBOTO U3TyUEHUH.
CpaBHEHHE MEXAHUYECKUX

Y 3JIEKTP OMarHUTHBIX BOJIH.
Omnpenenenue ycinoBUil MIPUMEHUMOCTH
MOJIENIN Tap MOHUYECKOM BOJTHBI.
Pemenune kauecTBEHHBIX 3a/a4,

Tp €0y IOIUX TP UMEHEHUS 3HAHUI

1o teme «MexaHnaeckue

Y DJIEKTP OMAarHUTHBIE BOJIHBDY.
N3ydenue napamerp 0B 3ByKOBOM
BOJIHBI.

W3ydenne pacrpocTpaHeHNs 3BYKOBBIX
BOJIH B 3aMKHYTOM TIp OCTpP aHCTBE.
OOBsCHEHHE YCTPOICTBA U NP MHIIUIIA
JENCTBHS My3bIKaJIbHBIX HHCTP yMEHTOB,
panapa, paauonpHueMHUKa, TeIeBU30Pa,




YJIBbTPa3BYKOBaAsAd IHUAIrHOCTHUKA
B TCXHHMKC 1 MCIUIIUHEC

aHTeHHbI, Teniepona, CBY-neuwn.
OOBsicCHEHHE YIABTPa3BYKOBOM
JHATHOCTUKH B TEXHUKE M MCAULIMHE.
Hcnonws3oBanue IT-TexHOIOrMI

npu padoTe ¢ JOTOJTHUTEILHBIMU
HUCTOYHUKAaMU HH(OP MaIIUU TIO TEME,
WX KpUTUYECKUN aHAJIU3 U OLIEHKA
JIOCTOBEP HOCTH.

AHann3 U OlleHKa NOCIEICTBUN
ITYMOBOTO U 3JIEKTP OMarHUTHOTO
3arp I3HEHUSI OKPYXKaIOIEeH CPebl

C MO3HUILMH KOJIOTHIECKOM
0€30MacCHOCTH; P €ICTaBICHUN

0 paIMOHATBHOM MPUP OJI0TI0JIb30BAHUHI
(B po1iecce MOArOTOBKM COOOIIIEHUIA,
BBITIOJIHEHUHU TP YIIIOBBIX MP OEKTOB)

2.4

Onruka
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[IpssMOJIMHEMHOE pacp OCTP AHEHUE

CBETa B OJHOPOJHOM cpene. Jlyu cBera.

ToYeyHbIN NCTOYHUK CBETA.
OTtpaenue cBera. 3aKOHbI OTP aKEHUS
ceta. [TocTpoenue u3o00p axenuit

B INI0CKOM 3epkaine. Cdepuueckue
3epKaja.

[Ipenomiienne cBera. 3aKOHBI
npesomiieHus cBeTa. AOGCOTIOTHBIN

IOKa3aTeC/Ib IIp CIOMJICHUA.
OTHOCHUTEIILHBIN ITOKA3aTEb

HaoOaronenne onTuYecKnX SBJICHUM,
TP OBEJICHUE KOCBEHHBIX U3MEP CHU,
HCCIIEeI0OBaHMS 3aBUCUMOCTEH
bu3NUEeCKUX BETUYWH U OTIBITOB

IO TP OBEPKE MPEIIOKEHHON TUIOTE3BI
P U WU3YYECHHUU SIBJICHUN NP €TOMIICHUS
CBETa Ha rpaHUIIE pa3jena ABYX Cpell,
I eJIOMJICHUS CBETa B COOMp arolent

Y p aCCEUBAIOIIEH JTUH3AX, BOJITHOBBIX
CBOICTB CBeETA.

Habnrogenne noTHOTo BHY TP €HHETO




np eomMyeHus. [[oCTOsTHCTBO 4acTOTHI
CBETa ¥ COOTHOIIICHHE JIJTUH BOJH
TIP ! TIep €X0JI€ MOHOXPOMATHYECKOTO
CBETa uepe3 rpaHully pasjena IByX
ONTHYECKUX CPE]I.

Xon siyden B npusme. /lucnepcus cBera.

CnoxHbIli cocTtaB Oeroro cBera. L{Ber.
[IostHOE BHYTp €EHHEE OTpP aXKEHUE.
[IpenenbHBIN yroa MoIHOTOo

BHYTP €HHETO OTp A)KECHUS.

CoOup aroniye 1 p aCCENBAIOUINE JIMH3bL
Tonkas nua3a. DOKYCHOE paCCTOSIHUE
Y ONTHUYECKAs CHUJIa TOHKOM JIMH3BI.
3aBUCUMOCTh (DOKYCHOTO PaCCTOSIHUS
TOHKOM C(ep NUECKOM JIMH3BI OT €€
F€OMETPUU U OTHOCUTEIBHOTO
MOKa3aTelIsl Mp eTOMIICHUS.

dopMysa TOHKOM JIMH3BL. Y BEIUYCHUE,
JIaBAEMOE JIMH301.

Xop Jiyda, Ip OIIEAIIEr0 JIUH3Y

IO/ [P OU3BOJILHBIM YTJIOM K €€ TJIaBHOU
onrtudeckou ocu. [loctpoeHue

N300 AKEHN TOYKH U OTP €3Ka TIp IMOH
B COOMpAOIINX U PaCCCHBAIOITNX
JIVMH3aX U UX CHCTEMAaX.

Onrtuyeckue npudopsl. Pazpemiaromias
crocoOHOCTh. ['71a3 Kak onTHYECKas

OTp aXKEHUS, U3YUCHHE MO/JIETU
CBETOBOJIA.

[Tonyuenue n306p axxeHus: B CUCTEME
U3 TUIOCKOTO 3epKajia U JIUH3HI,

B CUCTEME U3 JIBYX JIUH3.

KoncTp ynpoBaHue Te1eCKOMNY €CKUX
CUCTEM.

N3yueHue nosispu3aiuu CBeTa,
OTpPaKEHHOTO OT MOBEP XHOCTU
JARJIEKTP UKa, U3YUCHHE

uHTEp (ep SHITUH JIa3ePHOT0 U3JTy YCHUS
Ha JIBYX IIENSX.

[TonydeHue CekTpa U3aydeHus
CBETOAMOJa NP U MOMOIIN

nudp aKIIMOHHOH P eIIETKH.

Pelienrie pacueTHbIX 3a71a4 C IBHO
3aJJaHHOU U HEABHO 3aJaHHOU
(bU3UIECKON MOJIEITTBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmya mo Teme «OnTHKaY.
Pelienrie kauecTBEHHBIX 3a]1a4,

Tp €0y IOIIUX TP UMEHEHUS 3HAHUI

o TeMe « OnTuKa.

[Toctpoenue 1 pacder n300p aXKCHHIH,
CO3/1aBAEMBIX IUIOCKHUM 3€pKaJIOM,
TOHKOM JIMH30M.

Onpenenenue ycaoBUui Ip UMEHUMOCTH




cucrema.

[Ipenensl np UMEHUMOCTH

T€OMETP MYECKOM OITHKHU.

BonroBas ontuka. aTep hepeHrms
cBeta. Korep eHTHbIE HCTOUHUKHY.
YcnoBus HAOMIOACHUA MAKCUMYMOB
Y MUHUMYMOB B UHTEp (hep eHUMOHHOM
KapTUHE OT JIBYX KOT€p EHTHBIX
UCTOYHHUKOB. [IpuMep bl Ki1accuueckux
UHTEP Pep CHIIMOHHBIX CXEM.
Judpakuus ceera. udpakunonHas
penierka. YciaoBue HaOM0ACHUS
IJIaBHBIX MAKCUMYMOB TP U ITaJICHUU
MOHOXP OMAaTHYECKOI'O CBETA

Ha TU(PaKIUOHHYIO P CUIETKY.
[Tomsipuzanus ceera.

TexHnyeckne yCTp OrucTBa

Y TEXHOJIOTUYECKHE MP OLECCHI: OUKH,
JyTa, Iepuckom, ¢poToarmapar,

MUKP OCKOTI, TP OEKIIMOHHBIN aIapar,
IIP OCBETJICHUE ONTUKH, BOJJOKOHHAS
ONTHKA, AU(P AKIIMOHHAS P €LIETKA

MOJIeTTM TOHKOU JIMH3BI; TP aHUI]

IIP UMEHUMOCTH T€OMETPHUY ECKOU
ONTHKH.

OOBsicHeHrEe 0COOEHHOCTEN TP OTEKaHMUS
ONTHYECKUX SBJICHUI: UHTEP Pep CHIIHH,
nudp akuu, TUCTIEP CUU, TIOJTHOTO
BHYTP €HHET'O OTpP aXKEHMUSI.

OOBsicHEHHE yCTpOWCTBA U NP MHIUIIA
JENCTBUSI OUKOB, JIYIIbI, IEP UCKOTIA,
doToanmapaTa, MUKp OCKOTIA,

P OEKLIMOHHOTO almapara,

nudp aKIIMOHHOM P eIIETKH, BOJTOKOHHOM
ONTHKH.

OOBsiICHEHHE NP OCBETIECHUS ONTUKU.
Pabora B rpymnmnax npu o0Cy>KIaeHUN
BOIIP OCOB MEXIPEIMETHOIO XapaKTepa
(Hanpumep, no teme «CBETOBbIE
SIBJIICHUSI B IIPUP OJE»)

Hroro no pazneny
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Pa3znen 3. OcHOBBI cienMAJIbHOM TeOpuM OTHOCUTEIbHOCTH (nasee - CTO)

3.1

OcHOBBI
CrenuaabHOM TeOp U
OTHOCHUTEJIBHOCTH

5

['paHuUIBI TP UMEHUMOCTH KJIACCUYECKOM
MexaHuKu. [locTynaTel criennanbHON
TEOPHUHU OTHOCHUTEIBHOCTH.

[TpoBeneHne KOCBEHHBIX U3MEP CHUM
UMITYJTbCA ¥ SHEPTHUH P CIISITABUCTCKHIX
gactull (mo GororpadusiMm TpeKoB




[IpocTpaHCTBEHHO-BP EMEHHO U
untepBail. [Ipeodpazosanus Jlopenna.
YcnoBue np MYMHHOCTH.
OTHOCHUTENBHOCTD OTHOBP EMEHHOCTH.
3aMeJIEHHE Bp EMEHH U COKp AIl[EHUE
JUTUHBI.

OHEpPTus U UMILYJIbC P ENSATUBUCTCKON
YaCTULBI.

CBs13b MACCBI C SHEPTHUEN U UMITYJIbCOM
P ENATUBUCTCKON YaCTULBI.

DHepTus NoKos.

TexHnyeckne yCTp OrucTBa

Y TEXHOJIOTUYECKHE TP OLIECCHI:

CILy THUKOBBIE IIp MEMHUKH, YCKOP UTEIU
3ap SKEHHBIX YaCTHULL

3ap SHKCHHBIX YACTHI] B MATHUTHOM
moJje).

AHanu3 u onvcanue GU3NIECKUX
SIBJICHUH C HCIIOJIb30BaHUEM ITOCTYJIATOB
CHEIMAILHOM TE€OP MM OTHOCUTEIBHOCTH.
OOBsicHEHHE TP UHITUTIA ACHCTBUS

CIIY THUKOBBIX NP UEMHHUKOB,
YCKOpHTENEH 3ap SHKCHHBIX YaCTHI

Hroro no pasneny 5

Paszgea 4. KBantoBasi pusuka

4.1 | KopmyckynsipHo- 15 PaBHOBECHOE TENIOBOE U3JIYyUYEHHE IIpoBenenne KOCBEHHBIX U3MED CHUIA,
BOJIHOBOM yaJinusm (n311y4eHne aOCOIIOTHO YEPHOTO TeNA). | UCCIEIOBAHUSA 3aBUCUMOCTEN MEXKITY

3akoH cmenieHus Buna. ['nunoresa
[Inanka o KBaHTax.

@DOTOHBI. DHEPTHS U UMITYJIbC (POTOHA.
®oTorddext. OnbiTel A.I'. CToJIeTORA.
3akonbl poTorpdekra. YpaBHEHHE
OitHmreriHa 111 porosddekra.
«Kpacnas rpanuna» potosddexra.
JlaBieHue cBeta (B 4aCTHOCTH,

(bU3UYECKUMHU BEITUYUHAMU

NpU U3y4YEHUU siBJICHUs poTodPdekTa.
Onpenenenrie aOCOTIOTHBIX

Y OTHOCHUTEJIbHBIX TOTP €HIHOCTEMN
u3Mep eHUi (PU3UIECKIX BETUIHWH.
OneHka rpaHul IOTp EMIHOCTEN.
Periennie pacuetHbIX 3a7a4 C SIBHO
3aJaHHOU M HESIBHO 3aJIaHHOU




JTaBJICHHE CBETA HAa a0COJIIOTHO
HOTJIOIIAOUTY IO U a0COIIOTHO

OTp a)KaroUIy10 MOBEPXHOCTB).

Omnerte [1.H. JleOenena.

BousiHoBBI€ cBOMiCcTBA yacTull. BosiHbl
ne bpoiu. JliinHa BostHel ne bp onins

U pa3Mepbl 00J1aCTH JIOKAIU3aun
JBUKYIIECICS YaCTHLIBI.
KopnyckynsipHO-BOJITHOBOM JyajIu3M.
Jludpakuus 37€KTpOHOB Ha KpUCTaJlIax.
Crneuunguka n3mMep eHlil B MUKP OMUp €.
CooTHO1IEHNS HEOTIPENETEHHOCTEN
['eitzenoepra.

TexHnyeckne yCTp OrucTBa

Y TEXHOJIOTMYECKHE TP OLIECCHI:

CHEKTP OMETP, (POTORTEMEHT,
(doToaaTUNK, TyHHEIBHBIN MUK OCKOII,
coJTHeUHas 6aTapesi, CBETOIHO/T

(bu3nYECKOr MOJEIbIO

C HCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn o reme «KBaHTOBBIE
SIBJICHUS .

Pelienrie kauecTBEHHBIX 3aj1ad4,
TpeOYIOIIUX NP UMEHEHUS 3HAHU I

1o Teme «KBaHTOBBIE SIBIICHUS .
Omnpenenenue ycaoBuid MPUMEHUMOCTH
KBAaHTOBOW MOJIETIH CBETA.

AHanu3 KBAaHTOBBIX ITP OLIECCOB

C HCIOJIb30BAaHUEM YP aBHEHUS
OitniTeiina 11 GoTtoaddexra,

IIp KUHITUIIA COOTHOIICHUH
HeomnpeaeneHHocTH [ eiizendepra.
OOBsicHEeHHE TP UHITUTA ACHCTBUS
CHEeKTpoMeTpa, POTOIIEMEHTA,
dboTomaTUMKa, TyHHETBHOTO

MUKpP OCKOTIa, COJTHEUHOH OaTapew,
CBETOINO/IA.

Hcnonws3oBanue IT-texnonorunii
npu paboTe ¢ JONOJTHUTEILHBIMU
HCTOYHHUKAMHU WH(OPMAIUH 110 TEME,
WX KPUTHYECKUI aHATIU3 U OLIEHKA
JIOCTOBEP HOCTH

4.2

dusuka atoma

OMBITHI 11O HCCIICIJOBAHNIO CTP OCHUA
aromMa. HHaHeTapHaﬂ MOACIIBb aTOMA

Pesep dhopna.

Omnp enenenrie JIUHBI BOJHBI JIa3€P HOTO
W31y YCHHUS.
Habnronenne TMHEHYaThIX CIIEKTP OB.




[Tocrynatsel bopa. U3nyuyenue

U [IOTJIOIIeHHE (POTOHOB P U NIEP EXO0/1E
aToMa ¢ OJHOTO YpOBHS dHEPTUHU

Ha IpyroMu.

Bupel ciektpoB. CriekTp ypoBHEH
HHEPTHUM aTOMa BOJIOPOJa.
CHOHTaHHOE U BBIHYKJICHHOE
u3nydenue csera. Jlaszep.
TexHnyeckne yCTp OrucTBa

Y TEXHOJIOTUYECKHE TP OLIECCHI:

CHEKTp aJIbHBIA aHAJIN3 (CHEKTP OCKOII),
Ja3ep, KBAaHTOBBI KOMIBIOTED

HccnenoBanue CeKTp a pa3p eXEHHOTO
aTOMapHOTO BOJOPOJA U U3MEP EHUE
noctosinHou Punbepra.

N3ydenue ycTpoicTBa U JEUCTBUS
CUETUMKA MOHU3UP YIOIIUX YaCTHII.
OmnpeneneHue ycinoBUil MIPUMEHUMOCTH
Mmojenu atoma Pesep dop aa.
OOBsCHEHHE NP UHIUIIA TEUCTBUS
CHEKTP OCKOIIA, Jia3epa, KBAHTOBOTO
KOMIIBIOTEpPA.

AHaJIN3 KBAaHTOBBIX MIPOLIECCOB

Ha OCHOBE IIEPBOTO U BTOPOTO
IIOCTYJIaTOB bopa

4.3

du3nka aTOMHOTO
aapa u
AJIEMEHTAP HbIX
YaCTHII

Hyxnonnas monens siapa I elizeHOepra—
WBanenko. 3apsng sapa. MaccoBoe
yucno saapa. Mzoronsl.
PanuoaktuBHOCTh. Anbda-pacmna.
DJEeKTp OHHBIN U MO3UTP OHHBIH OeTa-
pacnan. ['amma-n3nyuenue.

3aKOH PaJMOaKTUBHOIO pacrajia.
PannoaktuBHBIE H30TOIIBI B IPUPOJE.

CBOIICTBa HOHU3UP YIOILIETO U3y YEHUS.

BinusiHne paanoakTUBHOCTH HA KUBBIE
opranusmbl. EcrecTBeHHbIN QoH
u3inydenus. /lozumerpus.

OHeprus CBA3U HYKJIOHOB B SJpe€.
Anepubie cubl. Jledekt Macch siapa.

[IpoBenenue n3mepenui
paanoaKkTUBHOTO (PoHA

C UCIIOJIb30BAHUEM J1I03UMETP A

Y UCCIIEIOBAHUE TP EKOB YACTHULL

(mo roToBBIM oTOrpadusam).
N3yyenue noriouieHus: 6era-yacTuly
aJTFOMHHHEM.

OmnpeneneHue ycinoBUil MIPUMEHUMOCTH
MOJIEJIM ATOMHOTO fA/1pa.

AHaIU3 U OTMCAHUE AP HBIX P CAKIIUI
C UCIIOJIb30BAHUEM MOHITHI MaCCOBOE
YUCIIO U 3apsJ AApa, SJHEPTUS CBSI3U
A7lpa, 3aKOHOB COXpaHEHUs 3apsaa,
MacCOBOI'0 YHCJA U SHEPTHUU B JI€P HBIX




SAnepusle peakuuu. Jlenenue u CUHTE3
anep. AnepHsie peakropsl. [Ipoodiemsl
YIIPaBIIEMOrO TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThI P a3BUTHSA
SIEPHOU DHEPTETHUKMU.

Meroabl perucTp au U UCCIIeI0BaHUS
AIIEMEHTAP HBIX YaCTHULL.
@yHAaMEHTAIbHbBIE B3aUMOJCHCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenune o Crangap THOM

Mo enu. KBapK-rirooHHas MOJIENb

aJp OHOB.

®dusuka 3a npenenamu Ctanaap THOH
Mozenu. TeMHass MaTepust ¥ TEMHas
DHEPTUS.

EnnHcTBO (DhM3nyeckoi kKap THHBI MUpa.
TexHuueckne yCcTp OlcTBa

Y TEXHOJIOTMYECKHE TP OLIECCHI:
JIO3UMETpP, Kamepa BunbcoHa, saep Hbli
pEeaKTop, TEPpMOSIAEP HBIN P €AKTOpP,
aToMHas O0oM0a, MAaTHUTHO-P €30HAHCHAS
ToMOTp adus

peakIusax, 3aKOHa paJM0aKTUBHOTO
pacmana.

OOBsCHEHME NP UHITUIIA TEUCTBUS
J03UMeTpa, kamepbl BuiibcoHa,
SIAEPHOTO peaKkTopa, TEPMOSIAECP HOTO
peakTopa, aTOMHOUM OOMOBI, MATHUTHO -
pE30HAaHCHON TOMOTp a(uH.

AHanu3 U OlIEHKA BIUSHUS
PaJIMOAKTUBHOCTH Ha KUBbBIC
OPTaHU3MBI, a TAKXKE MOCIEACTBUN
Pa3BUTHS s1JI€p HOM SHEP TETUKU

C MMO3HUIIMHN DKOJIOTUYECKOM
0€30MacHOCTH; P €ICTaBICHUIMA

0 paIMOHATBHOM MPUP OJI0TI0JIH30BAHUHI
(B po1iecce MOATOTOBKH COOOIIIEHUIA,
BBITIOJIHEHUS TP YIIIOBBIX TP OEKTOB)

Hroro no pazneny
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Pa3znen 5. DineMeHTBHI aCTPOHOMMH U ACTPOPU3MKH

5.1 DJIEMEHTHI
acTp OHOMUU
U acTp opU3UKU

12

OTarsl pa3BUTUS aCTp OHOMHH.
[IpukiiagHO€ 1 MUp OBO33P EHUECKOE

3Ha4eHHe acTp oHomuu. [IpumenumocTs

HaoOmronenue 38e31HOTO HEDA
HEBOOP Y)KEHHBIM TJ1a30M
C UCTOJIb30BAaHUEM KOMIIBIOTEP HBIX




3aKOHOB (PM3HKH 1JIs1 0ObSICHEHUS
P UP OBl KOCMUYECKUX OOBEKTOB.
Meroabl acTp OHOMHAYECKHUX
uccinenoBanuii. CoBp eMEHHbIE
ONTHYECKUE TENECKOIIbI,

P aaNOTENECKOIIbI, BHEATMOC(EpHAs
aCTp OHOMMUSL.

Bun 3Be3nHoro Heba. Co3Be3ius, spKue
3BE€3/1bl, IJIAHETHI, UX BUAUMOE
JBUYKEHUE.

CoutHeuHas cucrema.

Connue. CojiHEUHas! aKTUBHOCTb.
Ncrounuk 3Heprun ConHUA U 3BE31I.

3BC3,Z[I)I, HNX OCHOBHBIC XapP aKTCP UCTUKHU.

JnarpaMma «CeKTpaabHbIN KJIacC —
CBETUMOCTB». 3BE3/Ibl ITTABHOU
MOCJIEN0BATENIbHOCTH. 3aBUCUMOCTb
«Macca — CBETUMOCTBY IS 3BE3 ]
TJ1aBHOW MOCIEN0BATEIbHOCTH.
BryTp eHHee cTp oeHue 3Be3 .
CoBpemeHHbIe Np €CTaBIEHUS

0 IIP OMCX OKJIEHUH 1 3BoJTtolK CostHIa
Y 3B€3J. DTallbl )KU3HU 3BE3I.
Muneunsiit [IyTe — Hama ["anakruka.
[Tonosxenue u nerxenne CorHIa

B [ 'amakTtuke. THMbI TaIaKTHK.
Papuoranaxkruku u kBazapsl. Uep Hbie

P WIOKEHUM JIJIs1 OTIp €1CJICHUS
MIOJIOKEHHSI HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOTO NONyImapus

U SIpKHE 3BE3/IbI.

Hao6aronenue B Teneckon JIyHsl, miaHer,
TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHHIA.
VYyactue B TUCKYCCUH O P OJIH
aCTpOHOMUU B COBP EMEHHOM Kap THHE
MHUpa, B P AKTUYECKOU JeSITETbHOCTH
YyeI0BeKa U JaJbHEUIIeM HayYHO -
TEXHUYECKOM P a3BUTHH.

[ToaroroBka cooOIIECHUM O METOAAX
MOJTYYEHUSI HAYUHBIX aCTP OHOMUYECKUX
3HAHMUU, OTKPBITUAX B COBP EMEHHOU
acTp OHOMHUM.

[IpuMeHeHre 0CHOBOMOJIATAIOIINX

aCTp OHOMUYECKUX MOHSATUM, 3aKOHOB

W TEOP Uil JUIS aHAIU3a ¥ 00BSICHEHUS
(U3UIECKUX TP OI[ECCOB, TIPOUCXOAAIITNX
B 3BE3/aX, B 3BE3THBIX CHCTEMAaX,

B MEKTQJIAKTUYECKOU Cpefie, ABUKECHUS
HEOECHBIX TEJI, DBOJIIOIIUU 3BE3 /]

u Bcenennoi




JBIPBI B sIApax rajlakTuK.
Bceenennas. Pacimp enne BeeneHHoM.
3akoH Xa00na. Pazberanue ragakTHk.
Teopus bonbmoro B3pbiBa. PennukroBoe
U3JIyUYECHHUE.
Macmtabnas ctpykrypa Beenennoit.
MeraranakTuka.
Hep emennbie np 001€Mbl aCTp OHOMUH
Hroro no pasneny 12
Paszgen 6. @usnyecKuii NPaAKTUKYM
6.1 PuznyecKui 16 Cnoco0Osl n3mep eHust GU3NUECKUX [IpoBenenre KOCBEHHBIX U3MEP CHUI,
[P aKTUKYM BEJIUYHUH C UCIIOIb30BaHUEM UCCIIEJOBaHUM 3aBUCUMOCTEN
aHaJIOTOBBIX U IU(P OBBIX (bu3NUecKux BETUYHMH, TP OBEPKa
U3MEP UTENbHBIX MPHUOOP OB P €JI0KEHHBIX TUNOTE3 (BBIOOP
Y KOMIIBIOTEP HBIX TATYMKOBBIX u3 paboT, ONMMCAHHBIX B TEMATHYECKUX
cucreM. AOCOTIOTHBIE paszaenax «Y4eHU4eCcKUid IKCIep UMEHT,
U OTHOCHMTEIIbHBIC IIOTP CITHOCTH nabopaTopHbIEe PaObOThI, TP AKTUKY M)
u3Mep eHUil (PU3NYECKUX BETUYHH.
OueHka rpaHull OTrp EHIHOCTEN
Nrtoro no pazneny 16
Paszgea 7. O6o01marmee noBTopeHue
7.1 Cucrematuzanus u 15 O0o0menne u cucTeMaTU3arus Yyactre B TUCKYCCHH O P OJIA (PU3UKH
o0o0uIeHne cojiep KaHusl pa3esioB Kypca Y aCTpOHOMUH B pa3JIMYHBIX chepax
1P CAMCTHOT'O «MexaHuka», «MonekynspHas pusuka | ACATCIBHOCTH YEJIOBCKa.
COZICpIKaHMUA U OIIbITA Y TEPp MOJUHAMUKA), IToaroroBka cooOIIEeHMIT O MeCTE
JEeSTeNIbHOCTH, «DnekrpoanHaMukay, «Konedanus bu3nuecKkoi Kap THHBI MUpa B Ay
P HUOOP ETEHHOTO ¥ BOJIHBI, « OCHOBBI CHIELIMATIBHOMN COBPEMEHHBIX Ip €/ICTaBJICHU




P U U3y4YEHHUH Kypca
¢uzukm 10-11
KJIacCOB

TCOPHUU OTHOCUTCIIbHOCTH, «KBanToBas

buznka», « DIEMEHThI aCTP OHOMUU

U acTp O (PU3UKI».

Ponp pusuku u actpoHoMun

B DKOHOMUYECKOM, TEXHOJIOTUYECKOMH,
COLIMAJIbHOM U 3TUYECKOU cepax
NEATEIbHOCTH YEI0BEKA, POJIb U MECTO
($U3MKK 1 aCTP OHOMUHU B COBP EMEHHOMU
HAay4YHOUM Kap TUHE MHUpa, 3HAYECHUE
OIIMCATENBbHOU, CHCTEMAaTU3HP YIOIIEH,
O0OBSICHUTENTBHOU U TP OTHOCTHYECKO M
byHkmii Pruznueckoit Teopur, poiib
¢duznyeckoii Teopun B op MUP OBAaHUH
P €7ICTaBICHUH O (PU3NUECKON KapTHHE
MHUpa, MECTO (PU3NUECKOM Kap THUHBI
Mupa B 00IIEM psly COBPEMEHHbIX
€CTECTBEHHO-HAyYHBIX P €CTaBICHUM
0 IIpUpOJIE

0 pUpOJE.

BrinosiHenue yueOHbIX 33 JaHUM,
JIEMOHCTP Hp YIOIIUX OCBOCHHUE
OCHOBHBIX MOHATHH, (PU3UIECKUX
BEJIMYWH 1 3aKOHOB Kyp ca ¢puszuku 10—
11 xnaccos

Hroro no pasneny 15
PesepBHOE Bpems 10
OBHUIEE KOJIMYECTBO 170

YACOB I10 ITPOI'PAMME




NEPEYEHB (KOJUDPUKATOP) IPOBEPSIEMBIX TPEBOBAHUM
K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOU

HHPOTI'PAMMBI CPEJHETI'O OBIIEI'O OBPA3OBAHUA
N DOJIEMEHTOB COAEPKAHUSA 110 ®PUUKE

Jlns ip oBeeHUs €AMHOTO rOCy AapCTBEHHOTO 3K3aMeHa 1o (usuke (nanee — EID
no (U3HMKe) UCHOJb3yeTcs mepeueHb (KoaudukaTop) MpoBepseMbIX TpeOOBaHUMA K
pe3yabpTaTaM OCBOEHHSI OCHOBHOM 0Opa30BATENBHOW IMPOrpaMMbl CPEIHEro OOLIEro
0o0pa3oBaHuUs U 3JIEMEHTOB COJAEp KAHMUS.

IIposepsiembie Ha EI'D no ¢usuke TpedboBaHus K pe3yJibTATAM 0CBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPAMMBI CPeIHEro 001ero o0pa3oBanus

Kon
TP OBEPSAEMOTO
TpeOoBaHUS

IIpoBepsiembie Tp €O0OBaHHS K IIP €IMETHBIM P E3yIbTaTaM OCBOCHUS
OCHOBHO#1 00pa30BaTeIbHOM NP OTP aMMBbI
cpeaHero o0mero oopa3oBaHus

1

CpopMUpOBaHHOCTh YMEHHUI pacrno3HaBaTh PU3UUECKUE SBIICHUS
(mportiecchl) U 0OBSACHATH UX Ha OCHOBE M3yYCHHBIX 3aKOHOB

Brnanenne ocHoBomojaralmuUMyA  (GU3UYECKUMH  MOHSATHIMU
Y BEIMYMHAMU, XapaKTep U3YIOINMHU (PU3HUECKUE TP OLIECCHI

CpopMUpOBaHHOCTh YMEHUUN TNPUMEHATh 3aKOHBI KJIAaCCUYECKOU
MEXaHUKH, MOJIEKYJSIpHOH  (QU3MKM U TEpMOJMHAMUKHY,
AIIEKTPOJAMHAMUKY, KBAHTOBOM  (QU3MKM  1JIsI  aHaAjIu3a U
OOBSICHEHUs SIBJIEHUH MUKPOMHpA, MaKpOMUpa M Meramupa,
pa3nuyarh yciaoBHS  (FpaHUIb, O0O0JIaCTH) TP UMEHUMOCTH
bu3nueckux  3aKOHOB, IOHMMAaTh  BCEOOINMI  Xapakrep
dbyHIaMEHTaIbHBIX 3aKOHOB M OTPaHUUYEHHOCTh HCIIOJIb30BaHMUs
YaCTHBIX 3aKOHOB; aHAJIU3UPOBaTh (U3MUECKHUE P OLIECCHI,
UCMOJIb3YsI OCHOBHBIE MOJT0KEHUS, 3aKOHBI M 3aKOHOMEP HOCTH

CdhopMupoBaHHOCTh YMEHUS Pa3jinyarh YCIOBUS MPUMEHUMOCTH
MoJienel pU3nYeCcKUX TeJ U MP OLECCOB (SIBICHUI)

CpopMUpOBaHHOCTh YMEHHS pElIaTh PACUYETHBIE 3aJaYd C SIBHO
3aJJaHHOM WM  HESIBHO  3aJlaHHOW  (PU3MYECKOW  MOJEINBIO:
Ha OCHOBAHHUHU aHaJIU3a yCJIOBUS BbIOMpaTh (PU3NUECKHUE MOJEIH,
OTBeUaroure Tp e00BAHUAM 3a/1a4H, TP UMEHATH OP My JIbl, 3AKOHBI,
3aKOHOMEPHOCTH U noCTyJathl  (PU3MYECKUX TEOPU
IIPYU HUCMOJIb30BAHUA MAaTEMATUYECKUX METOJIOB pELICHUA 3ajad,




IIPOBOJUTH pAacuerbl HAa OCHOBAHMM HWMEIOIUXCA JIaHHBIX,
AHAJIM3UPOBATH PE3YJbTAThl U KOP PEKTUPOBATH METOBI P CLIEHUS C
YUYETOM IOJIYUYEHHBIX PE3YJIbTATOB

Pemath kauecTBEHHbIE 3a/1a4H, TP €0y IOIIHE TP UMEHEHWS 3HaHUHN 13
Pa3HBIX pa3/IeNIoB MIKOJIHHOTO Kypca (U3UKH, a TAKKE UHTETP alH
3HAHUW W3 JPYTHX MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PacCCy’KICHUU C ONOpPOM Ha
U3y4YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHE SIBIICHUS

BnageHne  OCHOBHBIMM  METOJaMM  HAYyYHOI'O  ITO3HAHM,
UCMOJIb3YEMbIMU B (DU3UKE: NPOBOJUTH MPSMbIE U KOCBEHHBIC
u3Mep eHUsl PU3UUYECKUX BEJIMUMH, BEIOMpasi ONTUMAJIbHBIN CIOCO0
U3MEP €HMSI M UCTI0JIb3Y I U3BECTHBIE METO bl OLIEHKH ITOTP EIIHOCTEN
U3MEP CHHUM, TIP OBOIUThH UCCIEI0BAHNE 3aBUCUMOCTEH (PU3HUECKIX
BEJIMYUH C UCIOJb30BAHUEM TMPSMBIX H3MEpPEHUH, OOBSICHITH
MOJIy4YEeHHBIE P €3YJIbTaThl, UCTIONb3Y s PU3UUECKUE TEOP MU, 3aKOHBI
U TIOHATUS, U JeNIaTh BBIBOJbI; COOIOIATh MpaBuiia 0€30MacHOrO
TpyJa NpHU TMPOBEIECHUH HCCIEAOBAaHUN B paMKax ydeOHOro
IKCIEPUMEHTAa U y4eOHO-HCCIIEeIOBATEIbCKON JEesTeTbHOCTH C
UCMOJIBb30BaHUEM  HU(MPOBBIX  U3MEPUTENBHBIX  YCTPOWCTB U
1a00paTOpHOro 000p yI0BAHUS

ChopmMupoBaHHOCT, yYMEHUW  aHAJIMU3UPOBATH U  OIICHUBATH
MOCJEACTBUSL OBITOBOM M  MPOU3BOJCTBEHHON JIESITEIILHOCTU
YyenoBeKa, CBA3aHHOW C (DU3WYECKUMH TMPOIecCaMH, C TO3UIIUA
AKOJIOTUYECKOUM O€30MacHOCTH; TP €ICTABJICHUI O palMOHAILHOM
MPUPOJIONOJIb30BAaHUHU, a TAaKXKEe pPa3yMHOM MCIHOJIb30BaHUU
JIOCTUKEHUM HAYKW M TEXHOJIOTUHW JUISL JAJbHEHIIEro Pa3BUTHS
YEeJI0BEYECKOTO OO0II[eCTBA

OBnajeHne pa3auyHbBIME criocobamMu paboTel ¢ HUHDOpP Maren
(buU3NUECKOro COAEp KaHUsl C KCIOJIb30BAHUEM COBPEMEHHBIX
UH(GOP MAITMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUN KPHUTHYECKOTO
aHaJin3a U OLIEHKU JJOCTOBEP HOCTH MOJydyaeMoi nHpopmanuu

10

CpopMUPOBaHHOCTh YMEHUH NPUMEHATH OCHOBOIIOJIAraIOIINE
aCTpOHOMHUYECKHE TMOHATUSA, TEOPUM M 3aKOHBI JJIs aHAJIHM3a U
OOBsSICHEHU  (PU3MYECKUX  MPOLECCOB,  MPOUCXOIIMX Ha
3B€371aX, B 3BE3JHBIX CHCTEMAX, B MEXIAJIAKTHUYECKOM CpEAE;
JIBHDKEHHST HEOECHBIX TeJ, DBOJIIOINM 3Be3] UM BceeenHoi




IlepedeHb 3j1eMEHTOB colepKkaHUsA, NPoBepseMbiXx HA EI'D no ¢pusuke

Kon
pasnena/
TEeMBI

Kon
DJIEMEHTa

IIpoBepsieMblil 211€MEHT COAEpKAHUS

1

MEXAHUKA

1.1

MarepuanbHasi TOYKa. Z A TpaCKTOpHA
Ee paauyc-Bekrop:

m(1)=(x (). y(0).2(1)). n| AF

TPAeKTOpHs, }—-

repeMelleHue: 9, 2 -

AI”:erz)—r(tl‘):rz—rl": - x Y
= (Ax, Ay, Az) ’

nyTh.
CrnoxeHue nepemeleHui:

A, =Ar,*Ar, ~

Ar- :
U= =r'= (U,U ,o)
t X y z

At At—0

Ax : : ,
L = =X amamormuno U =) L =Z
X t y t z t

At At—0

Cnoskenne ckopocteii: Y =V, TV

Brluncnenne mnepemenieHuss U MyTH MaTe€pHUajbHONW TOYKU NMPU MNPSMOJHUHEHHOM

JABHXXCHHUKW BJOOJIbB OCH X ITIO rpa(bmcy 3aBUCHUMOCTH Ux (t)

Av

VckopeHue MaTepuanbHoll Touku: & = =U-=\4a,a,da ),
At t X y z

At—0




a = ’ = (U ) , aHaoruuHo 4 = (U
YAt t Y

At —0

).a

t

(0)

z

t

x(f) = x,+V,.t

L, (#) =0y, = const

a t?
x(t) =X, 1tV [+ XT

v, (1) =0y, +at

a, =const

2 2
v -V =2a (x —x)
2x 1x X 2

2

gV,

CroOogHOE majzeHue. Y CKOpPEHHUE CBOOOJIHOTO
najeHus. J[BmwxeHune Tena, OPOIICHHOTO MO/

yriioMm a K TOPU3O0HTY:

x () =x0 +00:d =x0 +00 COS - £

gr . gt’
y(t)=y0+l)0£+ y2 =Yy, tosma-r— -

vl-

Vo

ﬂq(t) =0, =V, COSO,

|Luy(t) =V, + g,/ =V, sin a— gt

ng =0
{ g =—g =const
y

()

=y

TOYKHM 1O OKpyxkHocTn O =7~ = 2nv

KpHBOJ’IHHeﬁHOG JABHMKCHHC. HBI/I)KGHI/IG MaTepHaJ’IBHOﬁ TOYKH ITIO OKPYKHOCTH.

VrioBas ¥ nuHeHHAsS ckopocTh Toukd: V= MR . [Ipi paBHOMEPHOM IBIKCHHH




UZ

2
LleHTpOoCcTpeMHUTEIBHOE  YCKOPEHHE  TOYKH: Aye = R =® R. Tonnoe

YCKOPEHUE MAaTEpUATbHOU TOYKHU

1.1.9 Teepaoe Teno. IloctynarenbHOoe U BpalllaTEIbHOE NBUKCHUE TBEPIOTO TeEia
1.2 JMHAMUKA
1.2.1
12.2 _m
Macca tena. [InoTHoCTh BemecTsa: P =
V
Cua. Ipunuun cyneprnosuuu Cut: 4 paguoneiiers — 471 T4 ...
1.2.4 Bropoii 3akon Herotona: ans matepuansHoit Touku B UCO
F=ma; Ap =FAt npu F = const
1.2.5 Tperunit 3akoH HploTOHA a7 MaTepHaIbHBIX __""_._._"':_
touex: I, =-F, F;E FZI
1.2.6
m.m
F=G_'>
RZ
Cuna tsoxect. LleHTp TsbkecTH Teia. 3aBUCHMOCTH CHITBI TSXKECTH OT BBICOTHI h
HaJl TOBEPXHOCTHIO IUIAHETHI paguycoM Ry:
mg = GMm
~ 7 s I \2
(R +h)
0
1.2.7 Cuna ynpyroctu. 3akon 'yka: Fy = -kx
1.2.8
Cuita TpeHHUS CKOJTBKCHHS: F ™ nN
Cuna TpeHus MoKosi: FTp < ”N
Koadumment tpenus
1.2.9 _F
Nasnenne: P =
S

1.3

CTATHUKA




1.3.1

MoOMEHT CHIIBI OTHOCHUTEIBHO OCH BpaliCHUsI:

M :i: F1 | rre 1 - nneuo cunst F orsocurensio

OCH,  MPOXOJAlIEH  Yepe3  TOUYKY 0]

MIEPIICHANKYJISIPHO PUCYHKY F
1.3.2
L myiy + (g:const)
M m o my +
1.3.3 (|M,+M,+...=0
VYcaosus paBHoBecus TBepaoro tena B UCO: -
P P |iF{+F2+...:O
1.3.4 3akoH Ilackans
1.3.5 JlaBieHue B )KUAKOCTH, nokosmeiics B UCO: P = Py + pgh
1.3.6 ~ -
3akoH ApxumMena: FApx = _PBBITGCH 5
1.4
4.1 WMnynbc MaTepuanbHON TOYKU: ]_5 = mv
1.4.2 p=pi+p2+..
1.4.3
AD=A(P1+Ds+ ) = FloneunD + FrppeuuDN + ..
B8 1CO Ap_': A(pl -T:p2 +_.) = O , CCIIK FlBHeLUH +F2BHCLL[H t...= O
1.4.4 PaGoTa cumbl Ha ManoM mepeMenIeHUN: ﬁ
A=|F|| A} -cos a=F, -Ax ‘(
Ar ¥
1.4.5 MOLHOCTh CUIIBIL:

ecou 3a BpeMst Al paGora cuiisl m3MeHseTcs

na AA4 , TO MOIITHOCTDH CHIIBI




AA

P= = I -v-cosa F‘:
At At—0 o
U
2 2
1.4.6 mv p
Kunernueckas sHeprus MaTepuaibHOW TOUKH: Ewm = = o
m
AE_. =A +A, +..
1.4.7 [TorennmanbHas HEPTHS:
JUISl TOTEHIUAIbHBIX CHII A4,=E I noTenn _E2n0TeHu — AL reny .
IloreHuumanbHas BSHEPrUs MaTepUaJIbHOW TOUYKHM B OJHOPOJHOM TIOJIE TSKECTHU:
EHOTeHu = mgh
[MoTennmaneHas sHEpPTUs ynpyro neGopMHUpPOBaHHOTO Teja:
Joc?
IIOTECHI = 2
1.4.8
B CO AE’Mex = ABcex HETOTEHII. CUIT ,
AE,., =0
1.5 MEXAHUWYECKHUE KOJIEBAHUSA 1 BOJIHbBI
1.5.1 lapmoHnveckne koneOaHWsT MaTepHaTbHOW Toukw. AmmuTyna u - (dasa

koseOaunii. KnuHeMaTnyeckoe oOIMCaHUE:

x(t) =Asin ((ot+(p0),

Ux(t) = x't,

a (f) = (U ) =—0’x (f) =a +0'x=0 , TII€ X — CMEIIEHHUE U3 TOJI0KEHUS
x x" ¢ x

PaBHOBECHUA.

JnHamMuueckoe OMHUCaHUE:

ma, = -kx, rae k=mm? 3ro 3Ha4uT, 4To F) = -kX.

DHepreTu4yeckoe ONHUCaHUE (3aKOH COXpPAHEHHUs MEXaHHUYECKOH SHEPIUN):




2 2
mo-  k* mvo kA?
= = max = "~ = const

2 2 2

CBs13b AMILIUTY ObI KOJIeOaHui CMCUICHUA MaTCpHaHbHOﬁ TOYKHU C aMIUIUTYIaMHU

KOJIeOaHUi €€ CKOPOCTU M YCKOPEHHUS:
V =wd, a =04

max max

1.5.2 2n
T = — =
Q) A%
Ilepuon  manbix  CBOOONHBIX  KoJeOaHM  MaTeMaTHYECKOTO0  MasTHHKA:
T=2m |[_
g
m
ITepuox cBOOOMHBIX KOIEOAHWHA MPYKUHHOTO MasSTHUKA: T =2n |_
k
1.53 Brinyxaennsie xosebanus. Pezonanc. PesonancHasi kpuBas
1.5.4
L
A=0T= _
N
Wurepdepentyst u nudpaknus BOIH
1.5.5 3Byk. CKOpPOCThH 3ByKa
2 MOJIEKYJIIPHAA ®U3UKA. TEPMOANHAMUKA
2.1
2.1.1 Mogenu cTpoeHus ra3oB, )KUAKOCTEN U TBEPABIX Teu. IIlycTh TepMoanHaMUYecKas
cuctema (Teno) cocTouT u3 N OJIMHAKOBBIX MOJIEKyJ. Torja KOJIU4ecTBO BellecTBa
N m
V = = __
Ny
rae Na — uuciao ABoraapo, m — mMacca CUCTEMBI (Tena), Ho_ MOJISIpHAsT Macca
BELIECTBa
2.1.2 TemnoBoe IBMXKCHUE aTOMOB M MOJIEKYJ BEIIECTBA
2.13 B3aumopelicTBue 4acTHI] BEIIECTBA
2.1.4
2.1.5 Mogenp uneansHoro raza B MKT
2.1.6 CBsi3b MEXIY JaBICHHUEM U CPEIHEN KMHETHYECKOW SHEprueil MmocTymaTeIbHOTO

TETUTOBOTO JBIKEHUS MOJIEKYJ HeadbHOTo Ta3a (ocHOBHOe ypaBHeHume MKT):




1 —- 2
p =—mynv = gn

[ mvV
. 0 =
; )
N
N'=__ — KOHUEHTpAIHA MOJIECKYJI

7

(USHIN \O)

n-&yer , TOE My — Macca OJHOU MOJIEKYJIBI,

2.1.7

AbGcomtorHas Temneparypa: T =t°+ 273 K

2.1.8

2
T (mo?) 3 4p
2 2

2.1.9

Ypasuenne p =nkT

2.1.10

Mogenp uaealbHOrO ras3a B TCPMOJNHAMHUKCE:

YpaBaenne Menneneesa — Knamnelpona
LB bIP a)KEHHE JJ11 BHYTP EHHEN SHEP TUH

VYpaBuenne MengeneeBa — Kmaneiipona (mpumeHumMbie (GOPMBI 3aIHCH):

pV=""RT=vRT=NkT p=PRL

1 i

BelpaxeHne i1t BHyTpeHHEH SHEprMM  OJHOATOMHOIO  MJ€albHOTO
(mpumeHuMBIe (HOPMBI 3aIHCH):

rasa

U:ivRT:iNkTZEﬁRT:VCT:EpV

2 2 2 vo2

2.1.11

3akoH [lanbTOHA AJIs JABIEHUS CMECH pa3peKeHHBIX Ta30B:
p=pi1tp2+t..

2.1.12

motepma (T = const): pV = const,

u3oxopa (V = const): =const

SN

u3obapa (p = const): ; = const

I'padpuueckoe npeacrarnenue uzonpoiieccoB Ha pV-, pT- u VT-guarpammax.




OOBbeIMHEHHBII Ta30BbIH 3aKOH:

ﬂ =const
T

JJIA IMOCTOAHHOI'O KOJIHMYECTBA BCIICCTBA v

2.1.13
2.1.14
Prapa (T) Puspa (T')
OTHOCHTENbHAS BIaxHOCTh: P = =
pHaCL]ILI. napa (T ) pHaCBIHI. napa (T )
2.1.15 M3MeHenne arperaTHbIX COCTOSIHMI BEIEeCTBA: HCHApeHWe © KOHJCHCAIUs,
KHUTICHUE XKUIKOCTH
2.1.16 H3MmeHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABICHUE U KPUCTAJIU3AIUA
2.1.17
2.2
2.2.1
2.2.2
223 Temnomepenada kKak croco0 W3MEHCHHs] BHYTPECHHEH SHeprum 0e3 COBEpIICHUS
paboThl. KoHBeKIMsI, TEMIOMPOBOAHOCTD, H3ITYUCHHE
2.2.4
Venbras Teroemkocts Bemectsa ¢: & = CMAT
2.2.5
A O=MAm
2.2.6 OnemeHTapHas paboTa B TEPMOJIMHAMUKE: A =pAV. Brruucnenue paboThl
no rpaduKy mpolecca Ha pV-auarpamme
2.2.7 ITepBeIil 3aK0H TEPMOAUHAMUKY:

Q,=AU,+4,,= (Uz _U1)+A12

Annabara:




0,=0=>4,=U,-U, =-AU,,

2.2.8 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumMble mporiiecchl
2.2.9 IIpunuunel pedctBus TernoBbix Mamud. KIII:
_ A3a OHUKIT QHan _|QXOJI _ 1 |QXOJ'I
n= = =1—
QHan QHarp QHarp
2.2.10
_ _ THan _Txon _ 1 __ Zxom
max n - TIKapHo - T - T
Harp Harp
2.2.11 Ypapuenue TernoBoro Oamanca: Q;+ Q;+ Q3 +...=0
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
3.1.1
3.1.2 B3aumopeiicrBue 3apsaoB. Toueunsie 3apsaael. 3akoH Kyiona:
B OJHOPOJHOM BEIIECTBE C JMAICKTPHUECKOH NPOHHIAEMOCTHI0 ©
F:k|ql| 149 _ 1 .|q1| 193
er? 4mee r?
3.1.3
3.1.4 F
HanpsokeHHOCTh 3IEKTPUYECKOTo TOJIS: E=
qnpoGHLﬁ/’I
E =k
r r2
OJHOPOIHOE IOJIE: EZ const .
KapTunbl nuHHN HAMPSHKEHHOCTH ITUX MOJEH
3.1.5

Pa3HocTh moTeHIIMATIOB M HaIpsA>XKCHUEC !

A,=q(¢,—9,)=—qAp=qU .




IloTeHnuanbpHas OHCPIHUA 3apsaaa B IJICKTPOCTATHYCCKOM IIOJIC:

W =qo
A=—AW
w
[Motenmman anekTpocrarudeckoro moms: @ =
q

3.1.6 [IpuHiun cynepno3uuyy 3NEKTPUYECKUX IOJIEH:
E=Ei+E +...,0=0,+0, +...
3.1.7 IIpoBoaHuKH B JIIEKTPOCTATUYECKOM noJje. VcnoBue  paBHOBecHUA
T
3apsAoB:  BHYTpPM IpoBoAHMKa  f =(), BHYTPU MU Ha IIOBEPXHOCTU
nposoganka P = const
3.1.8
€
3.1.9
c=4
U
€€, S
DNEeKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa! C= = ch
d
3.1.10
[locnenoBarenbHOE COEAMHEHHE KOHAEHCATOPOB:
1 1 1
U:U1+U2+...,q1:q2:..., =t t..
Cr{ocn Cl CZ
3.1.11 qU CU? ¢?
DHeprus 3apsHKEeHHOTo KoHaeHcatopa: Wo = = =
© 2 2 2cC
3.2 3AKOHBI I[TOCTOAHHOI'O TOKA
3.2.1 ;A
Cuna toka: £ — . [TocTosannsii Tok: I = const
At At—=0

Hnsa moctossHHOTO TOKa q = It




322 VYcnoBus CymecTBOBAaHUSA AEKTPUYECKOTO TOKA.
Hanpsixkenne U u DJIC E
3.2.3 _ v
3akon Oma 115 ydacTKa Lemu: I=_
R
324
[
R=p_
S
3 25 CTOPOHHHUX CHJI
HUctounnku Toka. 3/]C ucrounuka Toka: E =
q
BHyTpeHHEE CONMPOTHBIEHNE MCTOYHHKA TOKA
3.2.6 3akoH Oma 1is MOJHOM (3aMI<HE\{T0171) ANEKTPUIECKOM E.r
3
nernu: E =1R + Ir, oTkyna I= =
R+7r
3.2.7
1 1 1
= 4+ +..
Knapann I(l I(Z
3.2.8
U2
Ha pesucrope R: Q =A=1?Rt =1Ut = =t
R
3.2.9 A4
MOIIIHOCTh AEKTPHUYECKOTO TOKA: P = =1U
At At—0
2
2
TerioBas MOLIHOCTb, Bhiensemas Ha pesucrope: P =1 "R =——=1U .
MormsocTs ucrounmka toka: L = =EJ
At—0




3.2.10 |[CBoOogHble HOCHUTENH D3JIEKTPUUYECKUX 3apsAJ0B B MPOBOJHUKAX. MeXaHU3MBI
IPOBOAMMOCTH TBEPJAbIX METAJJIOB, PAacTBOPOB M paCIUIaBOB 3JIEKTPOJIUTOB,
ra3oB. [lonynpoBoanuku. [lonynpoOBOAHUKOBBIM IHOA

33 MATHUTHOE IIOJIE

3.3.1

B=Bi+B>+...

332 OmbiT Opcrega. MarHuTHoe TmoJie TpOBOJAHWMKA ¢ TokoM. Kaprtuna nuHun
WHAYKOIAA MAarHUTHOTO TIOJS JIMHHOTO NPSIMOTO TPOBOJHHKA M 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJHUKA, KATYUIKH C TOKOM

333 Cuna Amnepa, ee HalpaBleHUE W BEJIWYMHA:

Fy,=1IBlsina  rge O _ yron wMexiy HampasieHHeM MPOBOHHUKA
U BEKTOPOM B

334 F. = B si o
Cuna JlopeHua, ee HanpaBieHUe U BennuuHa: 1 jlop = SIN A | rpe & — yron
Mexny Bekropamu U u B . JIBIKeHHE 3apsKEHHOH YACTHIBI B OJHOPOIHOM
MAarHMuTHOM TOJIe

34
3.4.1 IloTok BekTOpa MarHUTHOW MHIYKIIHHU: ﬁ 1 / B
a
®=8,S=BScosa

3.4.2

343

AD ,

E =- =@

i t
At At—=0

3.4.4 O/JIC uHOYyKIUU B NPSMOM IMPOBOJTHHKE < 1 i
IJIMHOM 1, nBMXKyLIEeMcsl CO CKOPOCTBIO v /\e 7

- Fl / D
(UJ_ Z) B OJJHOPOJTHOM MAarHUTHOM moJjie B: / 7 /

|Ei |: Blocos o rpe O — yron mesxiy Bekropom B 1 HopMansio 1 k

IUIOCKOCTH, B KoTOpoii nesxat Bekropsl [ uV;ecnu [ | B uvl B,




1o |E;| =Bl

3.4.5
3.4.6 1@
NHIYKTUBHOCTS:! — _—,mmd=LIL
I
Al
E =-L_ =Ll
Si t
At At—=0
3.4.7 LI?
DHeprus MArHUTHOTO MOINs Karymku ¢ Tokom: Wi = 2
3.5 OJIEKTPOMATHUTHBIE KOJIEFBAHUA U BOJIHBI
3.5.1 KonebarensHblii kOHTYp. CBOOOIHBIE 3IEKTPOMATrHUTHBIE
KoJeOaHusl B WAcaIbHOM Kolie0aTeIbHOM KOHTYpE: — C I
lq (t):qmaxsin(cotﬂpo)
1 (t) =q,=0q__ COS (oot + (po) = Imaxcos (mt o
2 1
®opmyna Tomcona: T = 27'5\/176 , OTKyJa 0=__ =___ .
T ~LC
a J— Imax
max O)
3.5.2
cu? LI> CcU: LI _
2 + 2 - 21[14)& - 2111(1)& — Const
353 BrIHyKIeHHBIE 2JEKTpOMArHUTHBIE KoneOaHus. Pe3onanc
3.54 [lepemennsiit Tok. IlpomsBoncTrBo, mepegaua U NOTPeOJICHHE BIEKTPUYECKOM
SHEpTUn
3.5.5
E1lBlc
3.5.6 Illkanma OSIEKTPOMArHUTHBIX BOJH. IIpuMEHEHME DIEKTPOMATHHTHBIX  BOJIH

B TEXHUKE U OBITY




3.6

OIITUKA

3.6.1

3.6.2

3axonsl oTpaxenus cpera. & = p
alp

S S

3.6.3

3.6.4

3aKOHBI MMpCJIOMJICHHA CBCTA.

Tpenomnenne ceera: ;SN 00 =171, Sinf}

AOCONIOTHBIN TOKa3aTesb MpEJIOMIICHUS:

Xonx myuell B Ipu3Me.
CooTHOmIEHWEe  4YacTOT W  COOTHOIIEHWE JJIWH BOJH TMpU  MEepexoje
MOHOXPOMAaTHYECKOI0 CBETa Yepe3 I'PaHUlly paslesia ABYyX ONTHUYECKUX Cpel:

Vi =V, nk =nh,

3.6.5

[lonHoe BHyTpeHHEE OTpa)KEHUE.
IIpenenpHbII  yroia MONHOTO BHYTPEHHETO Ny<My n,
OTpaXCHHUS:

3.6.6

Colupatoiue u pacceuBammue JHH3BL. ToHkas nuH3a. DOKYyCHOE paccTOsSHHUE

W ONITUYESCKAas CUJIa TOHKOM JIMH3BLI: D = _

F

3.6.7

. ~
®opMyJia TOHKOW JIMH3BL: d

r,r_t H
d F
/ ﬁ\ h

YBenn4ueHue, naBaeMoe JIMH30M: f
h
I'=

Ll M

H d




B cayuae pacceuBaromieil JMH3BI: 1

D<0=F=_ <0,

D
h |f
Ir=_ = u <1
H d
3.6.8
3.6.9
3.6.10 |Uurepdepenums cBeta. KorepeHTHbIE HWCTOYHUKH. YCIOBUS HAOIIOJACHUS
MaKCUMYMOB U MUHHMYMOB B WHTEepP(EPEHIUOHHONW KapTHHE OT JBYX CHH(a3HBIX
KOTEPEHTHBIX HUCTOYHHKOB:
A
MaKCUMYMBbI — A=2m_ ,m=0,+-1,+-2,+-3, ..,
2
A
MHUHUMYMBI — A= (2m +1)_ ,m=0,+/-1,+-2,+-3, ..
3.6.11
A
dsing, =mhk m=0, +-1,+-2,+-3, ..
3.6.12
4
4.1
4.1.1 E =hv
hc
4.1.2 E=hv=""=pc
A
E hv h
Wmnynse porona: P = __=___ = _
c ¢ A
4.1.3 ®otoadpdexr. OnbiTel A.I'. CroneroBa. 3akoHbl GpoTodPPekTa
4.1.4 Ypapaenue DiHmTelHA 11 GoTodhPekra:

E(bomﬁa = ABmxoaa + Exun max,




he he mo’

E = hV = = = ___
TO€  ¢orona N > ABMXOILa hvlcp [ EKHHmaX = ¢26U33H
I(p 2
4.1.5 [aBnenne cpeta. JlaBneHne cBETa Ha MOJHOCTBIO OTPAXKAIOMIYIO MOBEPXHOCTH H
Ha TIOJIHOCTHIO TOTJIONIAIOIIYI0 MOBEPXHOCTH
4.2 OU3UKA ATOMA
4.2.1
422
hc
hvmn - }\’ :|En _Em
mn
423 JluneityaTble CHEKTPBHIL.
Criektp ypoBHEH SHEpPTUM aToMa BOJAOPOJIA:
-13,6 3B
E=_" n=1,23, ..
n n;
4.3
43.1 Hyxnonnas monens sigpa [eiisenOepra — MBanenko. 3apsan sapa. MaccoBoe 4ucio
anpa. M3oTomnsl
432 PannoakTuBHOCTB.
AX —>A4Y + 4He
Z -2 2
Bbera-pacnan.
-pacmag A A Yt0e+w
B p I[ L X _\LJrl -1 e
A
Mosurponneii P-pacmag : ; X —2 Y + Qe+v,
T'amMa-u3nyuenue
433 !

3aKoH paJMOaKTUBHOTO pacmana: [N (l‘) = N0 2T

t

Ilycts m — Macca paauoaKTUBHOTO BeulecTBa. Toraa (t) =m, - 2T

43.4
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