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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHH W TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBaTenbHON Mporpammbl, mpeactaBieHHbx B OI'OC COO, a
Takxke ¢ yu€roM (enepanbHoi pabodeit mporpamMmbl BocnuTanus u Konuenuuu
npenoAaBaHus yueOHoro npenmera «Pu3uka» B 00pa30BaTEbHBIX OPraHU3AIMIX
Poccuiickoit ~ depepanmu,  peaNM3yIOMMUX  OCHOBHBIE  00pa3oBaTEIbHBIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0ga3aTeNbHOE NPEIMETHOE COACPIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUECHUSI TEM U Pa3/IesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEW OOydaromuxcs.
[Iporpamma mno ¢usuke ma€r mnpencTaBieHUE O LEAX, COAEpNKaHUU, OOIIen
cTpaterud OOy4YeHMs, BOCIHUTAHUS M Pa3BUTHS OOYYAIOLIMXCS CpPEICTBAMU
ydeOHoro npeamera «Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzyuenne kypca ¢u3MKH YyriIyOJIEHHOTO YpPOBHS TO3BOJISIET PEaIn30BaTh
3aaui MPO(EeCCHOHANTBHON OPUEHTAIUH, HAMPABIECHO HA CO3JIaHUE YCIOBHUM AJIs
NPOSIBJIICHHUSI CBOUX MHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaxXIAbIM
oOydJaroummcsi, KOTOpble HEOOXOAMMBI JUJIsl TPOJOJKEHUsT O00pa3oBaHUS B
OopraHm3anusax MNpodecCHOHATBPHOr0 00pa3oBaHUS 1O Pa3IUYHbIM  (PU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIHATIbHOCTSIM.

B nmnporpamme mno ¢Qusuke ompenensioTcs IMIIAHUPYEMbIE pEe3yNbTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeMeTHbIe, TpeIMeTHble (Ha  yriayonéHHom  ypoBHe).  Hayuno-
METOJOJIOTUYECKOM OCHOBOW [Isl pa3pabOTKu TpeOOBaHUW K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaloluXCsl, OCBOMBIIMX
nporpamMmy 1o (U3MKE HAa YpOBHE CpeAHero oO0miero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma no Gpu3uKe BKIIOYAET:

IUIAHUPYEMBIE PEe3yJbTaTbl OCBOEHUS Kypca (U3HKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00yUeHHUS;

cozepxanue yueoHoro npeamera «duzuka» mo rogam o0ydeHHUs.

[Iporpamma 1o Qu3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUYUTENAMHU (PU3UKH TSI COCTABJICHHS CBOMX PAOOYMX MPOrPaMM.

[TporpaMmMa no ¢u3rke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTaBIIAET BO3MOXKHOCTH ISl peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXO/I0OB K IMpenojiaBaHuio (PU3uMKu Ha YriayOJa€HHOM YpOBHE IMPHU YCIOBUU
COXpaHEeHUs 00s13aTeIbHOM YacTu ColepKaHus Kypca.



®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOIo MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomiemM Mupe. [IIkoabHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUTSI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, TOCKOIBKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ UMW AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN OMNpEeNeNuIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, TOJIy4YEHUsI HOBBIX MaTepUajioB C 3aJlaHHBIMU CBoWcTBaMu. M3yueHue
(GU3UMKK BHOCHUT OCHOBHOW BKJIAal B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOyuyaroiierocsi, B GOpMHUpPOBAHWE YMEHUN MPUMEHSATHh HAay4YHbIN
METO/1 IO3HAHMSI MIPY BHITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUH.

B ocHOBY kypca ¢pu3nuku Ha YpOBHE CpeTHETO 00IIero 00pa3oBaHUs MOJI0KEH
psiI uaeh, KOTOPbIE MOKHO PACCMaTpUBAaTh KaK MPUHIIUIIBI €70 TOCTPOCHHS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3liesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIJACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B coorBeTcTBUM C HEWl Marepuan Kypca (U3HKH
o0bemuHEH BOKpPYr ¢U3MUECKUX Teopwil. Bemymmm B Kypce sBIsSeTCS
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BELIECTBE U
oJie.

Hoea zymanumapuzayuu. EE peamusanus OPEAIonaracT HCMHOJIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢uzukn ¢ pa3BuTHeM OOHIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamMu.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriy6i€HHOro ypoBHs
MpEAnoiaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTUYECKHUX
IIPUIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcs Ha
YpOBHE OOMIMX MpPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TIOCPEICTBOM BBEICHHUS DIIEMEHTOB
CONIepKaHMUsS, TOCBSIIEHHBIX OKOJOTUYECKHM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MaCHOCTH.

OcBoeHue coJiep kaHus MPOTrpaMMBbl 10 GU3HKE JOHKHO ObITh OCTPOCHO Ha
MPUHITUTIAX CHCTEMHO-IEATEILHOCTHOTO moaxoaa. Jims pusuku peamusamnus 3THX
NPUHLIUIIOB 0a3UPyeTCsl Ha UCIOIb30BAaHUH CAMOCTOSITEIbHOTO HKCIIEPUMEHTA KakK
MOCTOSIHHO JIeHicTBYyIomero ¢akropa ydeOHOTo mporiecca. s yrmyonéHHOro
YPOBHS — O3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,



BKIIIOYAIONIETO (PpOHTANbHBIE YYCHHYECKHE OIBITHl NP HW3YYCHHH HOBOTO
MaTepuana, 1abopaTtopHbeie padOThl U PabOTHl MpaKTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peamu3zanud (PU3NIECKOTO0 TPaKTHKyma. B mepBom ciydae
OPaKTHUKYM MpoBoauTcs aubo B koHue 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiaccoB. Bropoit cmoco6 — 3T0
UHTETpalysi padoT MpakTUKymMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpHIC
NPOBOJSTCS B Tpoliecce u3ydeHus paszaena (temsl). [Ipu stom mon pabotamu
IPAKTUKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE HCCIEA0BAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0O0OIIEHHOTO BUAA 0€3 MOMIAaroBON HHCTPYKIUH.

B nporpamme mo (¢u3Mke cuctemMa YYEHHYECKOTO HSKCIEPUMEHTA,
1a00paTOpHBIX pabOT W MpaKTUKyMa MpPEICTaBJIeHA €IWHBIM TepedyHeM. Bribop
TEMATUKU JUIS 3TUX BUJOB YYCHHUYECKUX TPAKTHUECKUX PAOOT OCYIIECTBISICTCS
y4acTHUKaMU 00pa30BaTEIbLHOTO MPOIECca UCXOAS U3 OCOOCHHOCTE MOYPOYHOTO
IUIAHUPOBAaHMUST U OCHamleHusi kabunera ¢usuku. [Ipm sTomM oOecneunBaercs
OBJIaJiIcHUEe OOYYaIOUIUMUCS YMEHUSMH TPOBOJUTH TPSIMBIE U KOCBEHHBIC
U3MEPEHHS, WUCCIeNOBAHUS 3aBUCUMOCTEH (DU3MYECKHX BEIMYUH M TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHHWE YyAENsAETCS PEIICHUIO PACUYETHBIX M KayeCTBEHHBIX
3agay. [Ipu 3TOM nmnst pacy€THBIX 3a7a4 IPUOPUTETOM SBIAIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO, TIO3BOJISIONINE TPUMEHSTh
U3YyYCHHBbIC 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasiena Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUM U3 Pa3HBIX pa3aenoB. [[Js kaueCTBEHHBIX 3ajad
OPUOPUTETOM SIBIIIIOTCSA 3aJaHusi Ha OOBACHEHHUE/NMpelCKa3aHhe MPOTEKaHUs
¢u3nyecKux SBJICHUNA U MPOILIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyromue BpIOOpa
bu3nIECKON MOACIN AJIsi CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k wmarepuagbHO-
TEXHUYECKOMY OOECIEUYCHHIO y4eOHOTO Tporecca Kypc (DU3uKH YriyOJIEHHOTO
YPOBHSI HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHuUs TOJDKEH U3ydaThCs B YCIOBHIX
npeaMeTHoro kabuHera. B kaOuHere (U3WMKM JOHKHO OBITh HEO0O0XOIUMOE
nabopatopHoe OOOpyIOBaHWE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpaMMme IIo
¢u3MKe YYEHUYECKHX OMNBITOB, JaOOpaTOPHBIX pabdOT M paboT MpakTUKyMma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHUE.

JlemoHCTpalMoHHOE  000pyaIoBaHue (QOPMHUPYETCSI B COOTBETCTBHH  C
NPUHIIAIIOM MUHUMAIBHOW JOCTAaTOYHOCTH U OOECMEeYMBAECT IOCTAaHOBKY
NEPEUNCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi is
UCCIIEIOBAHUSI ~ M3y4aeMbIX SIBICHMA M  TPOLECCOB, OSMIHUPUYECKUX U
(GyHIaAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTopHoe 00OpymOBaHME IS YYCHHYECKHX MPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére



OJIHOTO KOMIUIEKTa Ha JAByX oOydarouuxcs. TeMaruyeckue KOMIUIEKTHI
71a00paTOPHOTO O0OPYAOBAHUS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPHUil.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3HKHU B 00I1IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE HWHTEpEcCa M CTPEMJICHUS OOydYarouuxcsi K HaydHOMY
U3YYEHUIO TPUPOJAbI, PA3BUTHE HUX HHTEIUICKTyaIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJe MO3HaHUs U (popmHupoBaHHE
UCCJIEIOBATENFCKOIO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMSI KaK pe3yjbTaTa MU3yuYeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupOBaHUE YMEHHI OOBSCHATH SIBJICHUS C UCTIOJIb30BaHUEM (DU3UIECKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TMPEACTABICHUM O pPOJIM (PUBMKU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTABICHUM O BO3MOXKHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHON EATENbHOCTH, CBSI3aHHBIX C (U3MKOW, TOArOTOBKA K
nanbHeneMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TUX 1iesieid 00ecreurBaeTCsl PEIICeHUEeM CIEAYIOIMX 3a/1a4d B
npoliecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPEAHETO O0LIero o0pa3oBaHMUs:

npuoOpeTeHre CUCTEMBbI 3HAHUI 00 O0mMX (PU3MUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HUKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

dbopMHpOBaHUE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 OObICHEHHUS
bu3nueckux SBICHUN B MPUPOJE W JUIsl NPUHATHS MPAKTUYECKUX PEHICHU B
MMOBCEIHEBHOM JKHU3HHU;

OCBOEHHE CMOCOOOB pEHICHHS pPAa3NMUYHBIX 3aJad C SBHO 3aJIaHHOM
dbu3nueckoil MOJENbI0, 3a/1ad, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUE
dbu3nueckoil Mo, aJeKBAaTHOM YCIOBHUSIM 3aJaud, B TOM 4HCIE 3aaad
WHKEHEPHOI'0 XapaKkrepa;

NOHMMaHWE (U3NYECKUX OCHOB U NPUHLUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEAY;

OBJIQJICHUE METOJIAMU CaMOCTOSTEIBLHOTO IUJIAHUPOBAHUS W MPOBEACHUS
bu3nuecKkux HSKCIEPUMEHTOB, aHaldW3a W MHTepHpeTauuud UH(opmanuu,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTara;

CO3[JaHHWE YCJIOBUW Uil PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE HHTEpeca K chepam npodeccroHaIbHON AesATENbHOCTH, CBA3AHHON
¢ (hU3UKOM.

B cootBerctBun ¢ tpeboBanusimMu DPI'OC COO yriayOnéHHBIH ypOBEHBb
u3ydyeHus yuyeOHoro mnpenmera «®dusmka» Ha YpPOBHE CpEOHEro OOILIEro
oOpa3oBaHusl BbIOMpaeTcs OOYyYAIOIIMMHUCA, IUIAHUPYIOIIMMU MPOJOIHKEHHE
00pa3oBaHus MO CIEUUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriayOnéHHBIA ypOBEHb) Ha YPOBHE CPEAHETO 0OIIero
obpazoBanus orBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 yacoB B HEIEIO),
B 11 kimacce — 170 4acoB (5 4acoB B HEAEIIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE MepeueHb JIabopaTOpPHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOP
npoBeeHUsT J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIMXCS.



COJEPKXAHUE OBYYEHUA
10 KIIACC

Paznen 1. HayuHblii MeTO O3HAHUSA NPUPOIBI.

dusuka — ¢pyHIaMeHTanbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METOJIbI UCCIeIOBAHUS (U3NUECKUX SBJICHUH.

OKCIIEpUMEHT U TEeOpHsl B Mpolecce Mo3HaHus npuponsl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKE.

CniocoObl  u3mepeHuss (U3HMYECKUX BEIUYUH (AHAJIOTOBbIE M LUQPPOBBIC
U3MEpHUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  (QU3NYECKUX  BETUYMH  (aOCONMIOTHAsA W
OTHOCHUTEJIbHASA).

MopenupoBanue GU3NUECKUX SBICHUN M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TENO, HUACANbHAS KUAKOCTh, WACAIbHBIA Ta3, TOYEUHBIN
3apsan). ['unore3a. ®U3NYECKUd 3aKOH, TPaHULBI €r0 MPUMEHUMOCTU. Pr3nueckas
TEOPHUSL.

Ponb u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHOM HAy4YHOW KapTHUHbI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

W3mepeHre Cuibl TOKAa W HANpSOKEHUS B LENM IOCTOSHHOIO TOKa IpHU
MOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO C HH(ppoBoi jabopatopueit no gusuke. [Ipumepsl u3MepeHus
(bu3HYEeCKUX BEJIMYUH MIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOrO JABUKEHHS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pagnyc-BexkTop MaTepuasibHOM TOYKH, €ro MPOEKUHUH Ha OCH CHCTEMBI
KoopauHaT. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBbI KOOPAHMHAT.
CrnoxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBHKEHNE. 3aBUCHUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepUaIbHON TOYKUA OT BPEMEHU U HX
rpaduKku.

CBoOonHoe maneHue. YckopeHue cBOOOAHOro mnajeHus. [[BuxkeHue Tena,
OpOILIEHHOrO0 IMOJ YIJOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaIbHON TOYKU OT BPEMEHH U UX TpauKu.



KpuBonuneitHoe  aBwkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH  TIO
OKPYXXKHOCTH. YTJOBas M JIMHEWHas ckopocTh. Ilepuoa u yactora oOpaleHusl.
[lenTpocTpeMuUTeNIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIIMAIBLHOE) U TOJTHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CIUIOMETD,
JBW)KCHUE CHApANIOB, LEMHbIE, MIECTEpEHYATBIE W PEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Monens cuctemMbl OTCYETA, WLIIOCTpALUMs KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

CriocoObl uccie10BaHus IBUKEHU.

Nnnroctpanus npeiesibHOro NeEPEXoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmrogenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ| YrioM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUH, CKOPOCTEH ABUKEHUS OJHOTO U TOTO XKE
TE€Ja B PAa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuxym.

N3yueHre HEPaBHOMEPHOTO JBMIKEHHUS C LIEJIbIO OMpEIeICHUs] MTHOBEHHOM
CKOpOCTH.

N3mepeHre yCKOpeHUs MpU NPsIMOJIMHENHOM PaBHOYCKOPEHHOM JABUYKECHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yCKOpeHMs CBOOOHOTO NaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue 1U(PPOBOI TabopaTopun).

W3yyenue fABMXKEHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIOTE3bl O MPSMOM NPONMOPUHOHAIBHONW 3aBUCUMOCTH MEXKIY JAIBHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yueHne JBHXKEHHUS Tejla MO OKPYXHOCTH C IOCTOSSHHOM MO MOMYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuoja oOpalieHus KOHMYECKOro MasTHHKA
OT €T0 ITapaMeTPOB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0H HproToHa. WMHepumanbHbie cucTeMbl OTcCYéTa. [lprHUIMAN
otHocutenbHOCTH ["anunes. HenHepuuanbHble cUCTEMBbI OTCU€Ta (OIpeAesieHue,
IPUMEPBHI).

Macca Tena. Cuna. [IpuHuun cyneprno3uiuuy Cull.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOYKHU.

Tpernii 3akoH HproTOHA 17151 MaTepUaIbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. OKBHUBAJEHTHOCTh TIPAaBUTALMOHHOW U
WHEPTHON MacCCBHI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO TAACHUS OT BBICOTHI
HAJl TOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mupoThl. J[BmkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Tena, aBuxymierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHsSI CKOJIbKEHHUSI U CUJIa TPEHUSA
nokosi. Koadduument tpenus. Cuna cONpoTUBICHUS NpPU JBWKEHUM Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKECHUSL.

Hasnenue. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHn4eckrue yCTpOWCTBA M TEXHOJOTHUYECKUE NPOLECCHI: IMOAIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUHUAIbHBIX U HEMHEPIHATIbHBIX CHUCTEMAaX
OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne aByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHE  DPaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
MIPOM3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJILHOW CUCTEME OTCUETA.

PaBeHcTBO cuil, BOBHMKAIOIIKNX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenue Macce 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHre paBHOJCUCTBYIOINIECH CUJI TIPU JABIKEHUU OpycKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHHM JIBWIKEHHUS OpycKa II0
HAKJIOHHOM IUIOCKOCTH HA 33/IaHHOE PACCTOSIHUE OT €r0 MAacCChl.



HccenenoBanue 3aBUCUMOCTH CWJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pPE3NHOBOM 00paslie, OT ux aehopMaluu.

W3y4yeHue NBHKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON 4epe3
NETKuit OJIOK.

N3mepenne koddduiiienTa TpeHUs: MO BEIUMYHUHE YTIOBOTO KO3 QHIHEHTa
3aBucuMocT Fp(N).

HccnenoBanue IBHXEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTU C MEPEMEHHBIM
KO3 UIIUEHTOM TPEHHUS.

W3ydeHne nBUKEHNS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpnoe Teno. IloctynarenpHoe M BpallaTeabHOE JIBUYKEHUE
TBEpAOro Tena. MOMEHT CHiIbI OTHOCUTENBHO OCH BpalieHus. Ilnedo cuibl.
CrnoxxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEA.

VYcroiunBoe, HeyCTOHUYHBOE, O€3pa3TMYHOE pPaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIILHBIN KpaH, peléTdaTble KOHCTPYKIMH.

Hemoncmpayuu.

VY ci10Busl paBHOBECHSL.

Bunb! paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuxym.

HccenenoBanue yclioBUM pPaBHOBECUS TBEPIOIO TeEJa, HMMEIOLIETO OCh
BpAILCHNUS.

KoHcTpynpoBaHne KpOHIITENHOB U PAaCYET CUII YIIPYTOCTH.

N3y4yeHue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO IUIOIIAlb ONIOPHI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNUHU LIEHTPA Macc.

MMItynibC CHIIBI M1 M3MEHEHHE NMITYJIbCa TEJIA.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MoMeHT umIynbca MarepuanbHOM TOUkW. IlpencraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'paduyeckoe
IpeCcTaBlIeHUE pabOThI CUIIBI.

MOIIHOCTB CHIIBI.

Kunernueckass sHeprus MarepuanbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.



[loTeHUMaNbHBIE W HENOTEHUMANbHbIE CcUIbl. lloTeHuManebHas >HEpPrus.
[ToTenmmanbHas 3Heprust ynpyro nepopmupoBaHHOW npyxkuHbl. [loTeHunanbHas
DHEPrusl Tejla B OJHOPOJHOM IpaBUTALMOHHOM moje. [loreHinumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I10JIE OAHOPOJHOIO mapa (BHYTpH M BHE I1apa). Bropas
KOCMMYECKAsI CKOPOCTb. TpeThbsi KOCMUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTEHIUAIbHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOM
DHEPIUM CUCTEMBI TEJ. 3AKOH COXPaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynn i HICAIBHOM KUJIKOCTH KakK CIICICTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKON YHEPTHH.

TexHuyeckne yCcTpoMCTBa M TEXHOJOTUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (UIYpHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE ABMXKEHUE.

N3mepeHre MOLIHOCTHU CHUJIBI.

W3MeHeHne sHepruM Teja MPU COBEPIICHUN PabOTHI.

B3aumuble npeBpalieHuss KHUHETUYECKOW W TNOTEHIMAJIBbHOM JHEPrUU IpHU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe PHEPTUH MPU CBOOOTHOM MaJACHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

W3mepenne nMimyJiibea Tea o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOWISI U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHUCTBUM.

M3mepeHrne KHHETUYECKOU SJHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIIMAIILHON SHEPTUU MPYKUHBI ¢ PaOOTOM CHUIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHHUS MPHU JABUKEHUM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pasznen 3. MoJsiekyJsipHas pu3MKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT MeopUul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsApHO-KuHeTndeckor Tteopun (MKT), ux
ombiTHOE oOocHOoBanue. Jluddysus. bpoyHoBckoe aBmxkeHue. XapaxTep
JIBW)KCHUS M B3aMMOJCHUCTBUS YACTUIL] BellecTBa. Monemn CTpOeHHs Tras3os,
KHUAKOCTEH M TBEPIABIX Tl U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJiekyn (aromoB). KommuecTBo BeliecTsa.
[TocrosiHHass ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa U crocoObl €€ um3mepenus. Illkana
temneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTHUILBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcotoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M3ompoiiecchl B
UeabHOM Ta3e C T[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IpeCTaBICHNE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBA3p  MEXIy JIaBJICHUEM M  CpPEIHEM  KUHETHUYECKOW  HHeprueu
MOCTYINATEILHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJl HJIE€AIbHOTO Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COFOTHOM TeMIMEpaTypbl TEPMOIMHAMUYECKONU CUCTEMBI CO CpeHEN
KMHETUYECKOW 3HEPTUe MOCTYNaTEIbHOrO TETUIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTepUaoB.

Hemoncmpayuu.

Mogenu 1BUKEHUS YaCTUL] BEIIECTBA.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Buieoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHHUS.

Huddysus kuaKocTeil.

Mogens onsita IlTepHa.

[IpuTsskeHUE MOJIEKYII.

Monenu KpucTauinyeCKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnepoBanne mporecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS MPH
TeII000MeHEe MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3yyenue H30TEpMUYECKOro Tporecca (PEKOMEHJIO0BAHO HCIIOJIb30BAHUE
udpoBoii 1adbopaTopun).

N3ydeHne n30X0pHOTO MporLecca.

N3y4yenue n300apHOro mnpouecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbl.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW JIs
TEPMOAMHAMHUYECKON CUCTEMBI. BHEIIHNE U BHyTpeHHHE napaMeTpshl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIUMYMH, ONHCBHIBAKOLINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. CaMOIpouW3BOIbHAs — peJlaKcalus
TEPMOJIMHAMUYECKOU CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopenp uzaeanpHOrO0 rasa B TEPMOJMHAMHUKE — CHUCTEMA YpaBHEHUI:
ypaBHeHue MenpaeneeBa—KianenpoHa U BbIpaXEHHE Uil BHYTPEHHEHW DHEPIUH.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHLEHTPALMs YaCTHIL, BBICOKHE
TeMIlepaTypbl. BelpakeHue i1 BHYTPEHHEH SHEPTUU OJAHOATOMHOIO MACAIBHOIO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLECCHI.

OnemeHTtapHas paboTa B TepMOAMHAMUKe. Brrunciaenue padoThl 1o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  Kak  cnocod  M3MEHEHMs]  BHYTPEHHEH  SHEpruu
TEPMOJUHAMHYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekius,
TEIUIONIPOBOAHOCTD, U3Iy4YECHHUE.

KomnuectBo Tterunorel. Temno€éMKoOCTh Tena. YaenbHas W MOJIIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
toruBa. Pacuér KkoauuecTtBa TeminoThl Ipu  Teruionepenade. I[lonstue 00
annabaTHOM IIpoLECCE.

[lepBblii 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss »sHeprusa. KosmuecTtso
TEIUIOTBI W paboTa  Kak Mepbl  M3MEHEHUSI  BHYTPEHHEH  BHEpruu
TEPMOJIUHAMUYECKONU CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHM [UIsl PABHOBECHBIX IIPOLIECCOB: YEpeE3
3aJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOU CHCTEMBI IPOXOIUT
eIMHCTBEHHAS aauadara. AOCONIOTHAS TeMIiepaTypa.

Bropoii 3akoH TEpMOAMHAMHKM i1 HEPABHOBECHBIX  INPOLECCOB:
HEBO3MOXKHO IIE€peaTh TEIUIOTY OT 00JIee XO0IO0AHOro Tena K 0osiee HarpeTomy 0e3
xomneHcanuu (Knaysuyc). HeobpatumocTs NpUpOAHBIX IPOLIECCOB.

[Tpunnumns aevcters TerioBbix MammH. KII/I.

Maxkcumainbnoe 3nauenue KIIJI. Hukin Kapho.

OKOJIOTMYECKHUE ACIIEKThl UCIIOJIB30BAaHUS TEIUIOBBIX ABUraTenei. TeruioBoe
3arpsAA3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIA JBUTaTeNd, MapoBas TypOHHA,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIIM3ALUsl OMOOPraHMYECKOIrO TOIINBA IS
BBIPA0OTKH «TETUIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3MeHeHne TemnepaTypsl IPH a1uadaTHYeCKOM PaCIIMpEHUH.

Bo3nymnoe orauso.

CpaBHEHHE yACIBHBIX TEIUNIOEMKOCTEN BELIECTB.



CriocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTUH.

HccnenoBanue annadbaTHOTO Mpolecca.

KomMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Ipolecca.

N3ydyeHrne B3aMMOCBSI3M DHEPIrUHU MEXKMOJIEKYJSIPHOTO B3aMMOAEUCTBUS U
TEMIIEPATYyPbl KUTIEHUS KUJKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. McmapeHue W KurmeHue. Y enbHas
TEIJI0Ta MapooOpa3oBaHUs.

Hacpimiennsle u  HeHachllleHHbIE mnapbl. KadecTBeHHass 3aBHUCHUMOCTh
IJIOTHOCTH U JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPbl, NX HE3ABUCUMOCTD
0T 00bEMA HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUMIEHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BJIaYKHOCTD.

Teépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. I[lmaBneHne w Kpuctaiunsauus. YJIelbHas TEIUIOTA IUIABJICHUS.
CyOnumanusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tesl, 00bEMHOE U JIMHEHHOE
pacmmpeHre. AHTapPMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK IPUYUHA
TEIJIOBOTO paclIupeHust Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue sHEpTrUn B (Pa30BbIX MEPEX0IaX.

YpaBHeHue TerioBoro OagaHca.

[ToBepxrocTHOE HaTsHKeHHE. KO3 (hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipuasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
dopmyia Jlaraca.

TexHuyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPUATIBI.

Hemoncmpayuu.

TernnoBoe pacMpeHue.

CBOIICTBA HACBHILLIEHHBIX TAPOB.

Kunienune. Kunenue npu noHM>KEHHOM TaBJICHHM.

N3mMepenue Cuitbl MOBEPXHOCTHOTO HATSXKEHUS.

OMNBITHI C MBUIBHBIMU TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIEHUA.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUSA KPUCTAINIMYECKOTO BEILECTBA.

Bune! nedopmanuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TEMIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX ITAPOB.

N3mepennie aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIEHKAa Macchl MapoB B
MTOMEILEHUH.

N3mepenne kodpduiimeHTa moBEpXHOCTHOTO HATSKCHHUS.

N3mepenne moayis FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasima oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzauus Tel U €€ MpOsIBICHUS. ODJEKTpuueckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, [HMAJIEKTPUKH W MOJYIPOBOAHUKH.
DJIEMEHTApHBIM  JJIEKTPUYECKUNA 3apsd. 3aKOH COXPAHEHHUs dSJIEKTPUYECKOIO
3apsna.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KyroHa.

OnekTtpuueckoe nose. Ero neiictBue Ha 3JIEKTPUUECKUE 3aPSIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosist.  [IpoOubiil  3apsa. JluHuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO MoJsi. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATUYECKOIO IOJA. Pa3sHOCTh MOTEHIMAIOB M
HanpspkeHue. lloTeHnumanbHass 3HeEprus 3apsga B IJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHuMan 3nekTpocTaTudecKoro noiig. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTH
NOTEHIMANIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, Tak H
HEOHOPOTHOTO).

[IpyHIMN CynepO3ULNN dJEKTPUIECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON chephl. [lome
PAaBHOMEPHO 3apsbKEHHOro Mo o0bEémy miapa. [lose paBHOMEPHO 3apsKEHHOM
OeckOHEUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsSHKEHHOCTH ATUX TOJIEH U
HKBUITOTEHIUAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B AIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECHS 3aPSA0B.

JnanexTpuku B 3JIEKTPOCTATUYECKOM noJie. Jwusnexrprueckas
MIPOHUIAEMOCTh BELIECTBA.



Konzencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHUE KOHIeHCAaTOpOB. [locmenoBarenbHOe COEMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OJTHOPOJAHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SIIEKTPOCKOII,
IEKTPOMETpP, DIEKTPOCTATHYECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPOTPHOOPOB,
KOHJIEHCATOpHI, reHepaTop Ban ne I'paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS DIICKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3apsiKEHHBIX IUIACTHH.

Mopaenb anexTpoctatnueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B AIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

YCTpONCTBO U NEUCTBUE KOHACHCATOPA MOCTOSIHHOW U IIEPEMEHHONU EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaau
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUBJIEKTPUUECKON TPOHULIAEMOCTH.

DHEPrus 3JIEKTPUUECKOTO MOJIS 3aPsKEHHOTO KOHIEHCATOPA.

3apsiaKa U paspsakKa KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

OneHka cujl B3auMOJEHCTBUS 3apSoKEHHBIX TET.

HabGmtonenue npeBpalinenusi 3JHEPTruu 3apsHKEHHOTO KOHJIEHCATOPA B DHEPTHUIO
U3JIyYEHUS CBETOANO/A.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEpKAIIel KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIMAJIOB (HampsiKeHuUs1 ) npu
MOCJIEIOBATEILHOM COCAMHEHUN KOHIEHCATOPOB.

Hccnenosanue pa3psga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 21eKmpuydeckuil mok.

Cuiia Toka. [TocTOsIHHBIN TOK.

YcinoBuss CymecTBOBAHUSL MOCTOSHHOTO 3JEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanmpsoxenue U u O/1C &.

3akod OMa J1sl ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHBJIEHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOrO NPOBOJHUKA OT €r0 JJIMHBI WM IUIOMIAAHA ITONEPEYHOrO CEYEHUS.
VY 1enbHOE COMMPOTUBIIEHUE BELIECTBA.

[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBmia Kupxroda.



Pabora snexkrpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOIHOCTh 3NEKTPUYECKOrO TOKa. TeruioBas MOIIHOCTb, BbIIENsIeMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJIECHHME HMCTOYHMKA TOKa. 3akoH Oma aiid
MOJHOW (3aMKHYTOM) JJIEKTPUYECKOW I1enu. MOIIHOCTh MCTOYHMKA TOKA.
KopoTkoe 3aMbIkaHHeE.

KoHzeHcaTop B ienu NOCTOSIHHOTO TOKA.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

W3mepeHne CUiTbl TOKA U HaIpSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKEHUS I PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOIMOA.

3aBUCUMOCTh COMPOTUBICHUS IUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS M MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBJIEHUS IPU HOCTOSIHHOM
HaIpPSKEHNUH.

[Tpsimoe n3mepenne J/1C. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CniocoObl coeMHEHUsI MCTOYHUKOB Toka, DJIC OGaTapei.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

HccnenoBaHre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAINpPSIKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npezesna u3MepeHus ammnepMmerpa (BOJIbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucumMoctd D/[C raabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY MOJIOCAMH HCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toxu 6 pa3iuunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAA
MPOBOAUMOCTE TBEPJBIX METALIOB. 3aBUCHUMOCTh COMPOTHBIICHUS METAJIOB OT
TemnepaTtypbl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3IEKTPOHHBIX MTYYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
noJIypoBOJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUUECKU TOK B AJIEKTPOJIMTAX. DJIEKTPOJUTUYECKAS TUCCOLMALIMS.
Onextposn3. 3akoHbl Dapanes sl 3IEKTPOoIIn3a.

DJIeKTpUYEeCKU TOK B ra3zax. CaMOCTOSATENIbHBIA M HECAMOCTOSTENIbHBIN
pa3psia. PaznmuuHble TUIIBI caMOCTOSATENBHOTO pa3psaa. Monnus. [lna3ma.

TexHndeckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: Tra3opa3psIHbIe
JaMIIbI, JJICKTPOHHO-JTydeBasi TpyOKa, MOJYIMPOBOJHUKOBBIC MPHUOOPHI: HO,
TpaH3UuCTOp, (OTOAMOA, CBETOAMOJ, TallbBaHWKA, paduHUpOBaHWE MEAH,
BBIIIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCThH COPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbl anekTponn3a Papases.

HckpoBoii pa3psa M IpOBOJIUMOCTb BO3/1yXa.

CpaBHEHUE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOJAUMOCTh AUO/A.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HabGmnrogenue snekrposusa.

N3mepeHune 3apsaa OJHOBAIEHTHOTO HOHA.

HUccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHUS ~ TEPMOPE3UCTOpPA  OT
TeMIepaTyphbl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

DU3NYECKUH PAKTUKYM.

CrnocoObl u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIb30BAHMEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOJIFOTHBIE ¥ OTHOCUTEJIBHBIEC MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHH.
OueHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYMH, TPOBEpPKAa MPENIOKEHHBIX THUIOTE3 (BbIOOp H3 pabdoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKHH  3KCIEPUMEHT,
n1abopaTopHbIe pabOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBSA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS. C YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBS3EU C KypCcaMH
MaTEeMaTHUKH, OUOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnple nonamus, C6A3AHHbBIE C USYUCHUEM MEMO008 HAYYHO20
no3nanua: SIBJICHUE, HAY4YHBIM (akT, rumnore3a, QuU3nyeckas BEJIMYMHA, 3aKOH,



Teopusi, HAOJIOJEHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE MPUOOPHI, LU POoBas 1adbopaTopusl.

Mamemamuka: pelieHWe CHUCTEMbl YypaBHeHUU. JluHelHas QyHKIus,
napaboiia, runepoosa, ux rpaQuKu U CBOMCTBa. TpUroHOMeTpUYecKkue (PpyHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophbl 1 UX MPOEKIMHU HA OCH KOOPJIUHAT, CJIIOKEHUE BEKTOPOB.

Buonocusa: mexanudeckoe ABUKEHUE B KUBOM mpupoje, nuddys3us, ocMoc,
TEIUIOOOMEH JKHUBBIX OpPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIeHl Cpenbl,
yTUIu3aluusg OHOOPraHMYEeCKOro TOIUIMBA JUISl BBIPAOOTKU «TEIJIOBOW» H
AIIEKTPO3HEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KallWJUISIPHBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJSIPHAs Macca, IIOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPJBIX TEN, KUAKOCTEN U Ta30B, )KUJIKUE KPUCTAIIIbI, JEKTPUUECKHE
CBOWCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLMAMs, TalIbBAHUKA, JIIEKTPOHHAS
MHUKPOCKOTIHS.

TI'eocpagpua: Bna>xxHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonozun: nipeoOpa3oBaHNUe JBIKECHUN C WCIIOJB30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M IKHJIKOIO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTEHH, peméTyarble KOHCTPYKIMHU), MUCIOIb30BaHWE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOI, BOAOMET M JIpyrue), JBUraTelb BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
NOJIy4YEHUs] COBPEMEHHBIX MAaTepuajloB, B TOM YHCIE€ HAaHOMAaTEpHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3zopaspsiiHbIE JTaMIIbl, TOJIYIPOBOHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

BzauMopeiicTBrE TMOCTOSIHHBIX MarHuTOB W NPOBOJHUKOB C  TOKOM.
MarnutHoe mosie. Bektop MarHuTHOW WHAYKUMHW. [IpyuHOMI cyneprno3uuuu
MAarHUTHBIX NOJIeH. JIMHUY MarHUTHOM MHIYKLMH.

MaruutHoe 1ojie NPOBOJHUKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrepa, e€ HarpaBJIEHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBIE€HUE U MOAYJb. [[BUKEHHUE 3apsSKEHHON YACTUILIBI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl Jlopenna.

MarnauTtHOe noJie B Bemectse. DeppoMarHeTuky, napa- i JMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa 7nuHWMHA  WMHOYKUMA ~ MAarHATHOTO  MOJS  IOJIOCOBOTO M
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nMHUI MarHUTHON MHAYKIUH NIOJI JJIMHHOTO MPSMOTO IIPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jewnctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabmtoieHue 1BMKEHUS IMy4yKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubopa
MAarHATO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBaHre MarHUTHOT'O TOJISI IIOCTOSTHHBIX MarHUTOB.

HccnenoBaHue cBONCTB (eppOMArHETUKOB.

HccenenoBanne neCTBUs MOCTOSSHHOTO MarHuTa Ha paMKy € TOKOM.

N3mepenne cuiibl Ammepa.

M3y4yenue 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMA Ha OCHOBE U3MEPEHUS CUJIbl AMIIepa.

Tema 5. InekmpomacHumnas uHOYKYUA.

SIBeHne AneKTpoOMarHuTHOM WHAYKIUU. [IOTOK BekTOpa MAarHWTHOU
uHaykuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHAYKIMU Papanes.
Buxpesoe anexkrpuueckoe nose. Toku Dyko.

OJIC MHAyKIMHM B NPOBOJHHUKE, IBHWKYIIEMCS B OJHOPOJHOM MAarHAUTHOM
oJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTE. Karylika HMHIYKTMBHOCTH B LENM IIOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIYKIIMH.

OHeprust MarHUTHOTO I10JIS KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCHl: MHAYKIWOHHAS
1e4yb, COJICHOU], 3alllATa OT JJIEKTPU3ALMU TEJ IIPU ABUKECHUU B MArHUTHOM I10JIE
3emiu.

Hemoncmpayuu.

Habmronenue siBaeHus 3J€KTPOMAarHUTHON MHTYKIUH.

UccnenoBanne 3aBucumoctd DJ{C MHAYKIUMU OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHUEBOM (MEIHON) TpyOe.

SIBneHNne CaMOMHAYKIINH.

HccnenoBanue 3aBucuMoctd DJ[C caMOMHIYKIHH OT CKOPOCTH M3MEHEHUS
CWJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMAarHUTHOM MHAYKIINH.

OnpeneneHne HHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJISI.

HccnenoBanue sIBIEHUS] CAMOMHTYKIIMH.

COopka MOJIeNu JIEKTPOMAarHUTHOTO TeHeparopa.

Pa3nea 5. KoJsie0anus M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHUS.

["apmonnueckue konebOanusi. KnnemaTnueckoe U AMHAMHUYECKOE OIMUCAHHE.
DHepreTUYecKoe omnvcaHue (3aKOH COXpaHEHUs MEXaHWYEeCKOM sHepruu). BeiBon
JUHAMUAYECKOT0 OMUCAHUS TAPMOHUYECKUX KOJIeOAaHUM M3 UX HHEPreTUYECKOro U
KMHEMAaTHUYECKOTO ONTMCAHMS.

Amrntyaa u ¢aza xonebanuil. CBsi3p aMIUTUTYIbI KOJI€OAHUN HCXOTHOM
BEJIMUYMHBI C aMIUTUTYAaMU KOJIeOaHU €€ CKOPOCTU U YCKOPEHHUSL.

[lepron u uactora KojeOanuid. Ilepumom ManmbiX CBOOOJHBIX KOJICOAHMI
MaTeMaThyeckoro MasdtHuka. llepuos cBoOOAHBIX KoON€OaHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3atyxaromux koneOaHusx. BeiHyXkneHHble Konebanus. Peonanc.
Pe3zonancnas kpuBas. BrausHue 3aTyXxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne yCcTpoMCTBa U TEXHOJOTMYECKHUE MPOLECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuce K01e0aTeTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTU NEPUOJIa MAJbIX KOJIEOAHUN Tpy3a HA HUTH OT
aMILTUTYABL.

HccnenoBanue 3aTyXaromux Koie6aHU 1 3aBUCUMOCTH MEpro/ia CBOOOIHBIX
KOJI€0aHUM OT CONPOTHUBIICHUSI.

HccnenoBanue kosebaHMN TIpy3a Ha MACCUBHOM TPYyXKUHE C IENbIO
dbopmupoBaHus MpeACTaBiIeHU 00 UAcaIbHON MOAENU MPY>KUHHOTO MAaITHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPHU KOoIeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJIHBIX KOJEOAHWNW HUTSHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyenue 3aKOHOB IBUKEHHUSA TeJla B X0JIe KoeOaHuil Ha yIpyroM MmojBece.

N3yueHnne NBUAKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUH B IPY>KUHHOM MAasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaOMIUX KOJIEOaHU.

HccnenoBanue BIHYKACHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomazHummnuple KOneOAHUA.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
uaeansHoM KosiebatensHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTYZbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJ1e0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs YJHEPTUU B UCATBHOM KOJIeOATEIbHOM KOHTYDE.

3aTyxaroniue 3JIEKTPOMArHUTHbIE KoJIeOaHmsl. BoinyxneHHble
3IIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbli1 TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CWJIBI TOKA W HAMpsDKEHUS NpU pa3iudHou ¢dopme
3aBUCUMOCTH NIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHycOMIAJIbHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHAYKTUBHOCTH B LENU CUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PE30HaHC TOKOB.
Pe3onanc HanpsxeHuid.

Uneanbubiii  Tpancopmarop. IlpoumsBonactBo, mnepenaya u notpebiaeHue
AIEKTPUYECKOU SJHEPTUH.

OKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTHH B [IOBCETHEBHOM KHU3HH.

TexHuyeckne yCTpOWCTBA U TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUUECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepe1ay.

Hemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMATHUTHBIX KOJICOaHMIA.

['enepaTop He3aTyXarOMMX JIEKTPOMATHUTHBIX KOJIECOAHUH.

Mogenb 3JIEKTPOMAarHUTHOTO Te€HEPATOpa.

BriHyX1eHHBIE CHHYCOMIANIbHBIE KOJIEOAHUS.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHIEHCATOP B LENH IEPEMEHHOTO
TOKA.

Pe3onanc mnpum 1ocCiIenoOBaTENbHOM COEAUHEHHMHM PE3HUCTOpA, KaTyIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Y cTpoicTBO U MPUHIIMI ACHCTBUS TpaHCchopMaTopa.



Mopnenb TMHUY 3JIEKTpOoNEpeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Nzyuenue Tpancdopmaropa.

HccnenoBaHre NMEPEMEHHOTO TOKAa 4Yepe3 IOCJIEJOBATENbHO COEIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmtoieHue 31eKTpOMarHUTHOTO pE30HAHCA.

HccnenoBanue padOThl HICTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbLE 60JIHDbI.

MexaHudeckue BOJIHBI, YCJIOBUSL HX pacnpoctpaHeHus. Ilonepeunble u
IpOJOJIbHBIE BOJHBL lleproa, CKOpOCTh pacnupoCTpaHEHUs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)K€HHE, NpPEJOMIICHUE, UHTephepeHUUs U
nudpaxims.

3Byk. CkopocCTh 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arps3HEHUE OKPYKAOIIEH CPEBI.

OJIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI M3JIyYE€HHs DJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTalMs BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHHE,  IPEIOMIICHUE,
noJisipu3aIus, HHTeppepeHrs u AMPpaKius.

[IIkana 3I€KTPOMAarHUTHBIX BOJIH. II[prMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeNeBUIeHUA. Paguonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeJIbl.

TexHUYeCKUEe YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHbBIE
UHCTPYMEHTBHI, pagap, paIuonpuéMHUK, TeIeBU30D, aHTeHHA, Tenedon, CBY-neusp,
yJIBTPa3ByKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJO0IbHBIX BOJH.

KoneObmromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HabmtoieHue oTpakeHus U IpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nureppepeHunu u 1upakium MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro NPpUMEHEHNE.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOMN KOjeOaHU.

HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXkCHUe,
peoMIIEHUE, TIOSIPU3aLns, AUPPaKIHsl, HHTEPPEPEHIHS.

Oo6nHapyxeHue nHHPAKPaACHOTO U YIBTPAPUOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.



N3yueHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE PAcIPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpakeHui B
iockoMm 3epkaie. Chepudeckue 3epkaa.

[Tpenominienue cBeTa. 3aKOHBI MTPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenaomiieHusi. OTHOCUTENBHBIN MoKa3atelb npenomiieHus. [[ocTOSHCTBO YaCTOThI
CBETA M COOTHOIIECHHWE JUIMH BOJIH IIPU NEPEXOJEC MOHOXPOMATHUYECKOI'O CBETA
4yepe3 rpaHully pa3ziena AByX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBeta. CinokHBIM cocTaB 0eloro cBerTa.
IBer.

[lonHoe BHyTpeHHEe OTpaxkeHue. IIpenenpHbIi yroya MmojaHOro BHYTPEHHETO
OTPAKECHMUS.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas nauH3a. DOKycHOE
pacCcTOSTHUE W ONTHYECKas CHUJla TOHKOM JMH3bl. 3aBHUCUMOCTbh (DOKYCHOTO
pPacCTOSIHUSL TOHKOU C(hEepUYEecKO JTHH3BI OT €€ TE€OMETPUU M OTHOCHUTEIHHOTO
MOKa3aTeNs MPeIOMIICHUSL.

dopMyJia TOHKOM JIMH3bI. Y BEJIMYEHHUE, 1aBAEMOE JINH30M.

Xoa nyya, NMpOWEIIEr0 JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoil ocu. IlocTpoeHne wn300pak€HUIl TOYKM M OTpe3Ka MpsSMOM B
COOMpAIOIINX M PACCEUBAIOUINX JHH3aX U UX CUCTEMaX.

Omntuueckue npudopsl. Paspemaromas cmoco6HocTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BomnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMONEHUS MAaKCUMyMOB M MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. IIpumepsl Knaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JludpakiumonHas peméTka. YcCJIOBHE HaOII0ICHUS
[JaBHBIX ~MAKCHUMYMOB IpH TAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TUQPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus cBeTa.

TexHu4yecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: OYKH, JIyma,
nepuckon, QoroanmapaTr, MHUKPOCKOI, MPOSKIIMOHHBIN ammapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre NpesioMIIEHNs CBETA.

Hab6nrogenue noHOro BHyTPEHHETO OTpakeHusl. MoJieb CBETOBOIA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApasUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenu Mukpockomna, TeJIECKOIa.

HaoGmronenne natepdepeHnm cBera.

Habmronenue 11BeTOB TOHKUX TIEHOK.

Ha6monenue qudpakiuu certa.

Nzydenne 1uppakimOHHON pEIIETKH.

Hab6mrogenue nudpakiinuoOHHOTO CIIEKTpA.

HabGnronenue nucnepcuu cBera.

Hab6mronenue nonspusamnum cBeTa.

[IpuMeHeHue MOSIPOUIOB JIJIsl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepeHne nokazareis npesioMIeHUs CTEKIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO paccTOsSIHUSL OT BeliecTBa (Ha
IPUMEPE KUJIKHUX JTUH3).

N3mepenne pOKyCHOTO pacCTOSHUS PACCEUBAIOIINX JINH3.

[TonyyeHnue n300paxkeHus: B CUCTEME U3 MIIOCKOTO 3epKajia U JIMH3bI.

[TonyueHnune n300paxkeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHHe TEIECKONNYECKUX CUCTEM.

Hab6monenne nudpakunu, nuaTepdEpeHIINN U MOJIIPU3ALUU CBETA.

M3ydenne noysipru3anyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUDJIEKTPHKA.

N3yuyenue nHTEpPEpeHIINM JIA3epPHOT0 U3IIyUYECHHs Ha IBYX IIEJISX.

HabGnronenue nucnepcumu.

Habmonenue u uccnenoBanre AMPPakIIMOHHOTO CIIEKTpa.

N3Mepenue niavuHbl CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3ITy4YEHUs] CBETOJMOAA MPU MOMOIIU TU(PAKIIMOHHON
PEIIETKMU.

Paznen 6. OcHOBBI cIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIELIMAIBHOU TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoGpaszoBanusi  JlopeHiia.
VYcenoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILEHUE JIJINHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTHIIbI. DHEPIHs
MTOKOS.



TexHuyeckne yCTpOHMCTBA M TEXHOJOTHMYECKHUE TIPOLECCHI: CIyTHUKOBBIE
MPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YACTHIL.

VYyeHnueckui 3KCIIepUMEHT, J1abopaTOpHbIe padOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W SHEPrUU  PEJSITABUCTCKUX  4YacTull (1o
dboTorpadusM TPEKOB 3apsIKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBasi ¢pusuka.

Tema 1. KopnycKyaapHho-601H0801 0yaiu3m.

PaBHOBecHOe TerIoBOe M3MydeHHE (M3Ty4yeHHE aOCOIOTHO YEPHOTO TEa).
3akoH cmenienus: Buna. ['unorte3a [Inanka o kBaHTax.

®oTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

dotoadpdext. OnbiTel A. I'. CroneroBa. 3akonbl hortorddexra. YpaBHEeHHE
OunmreiHa 11 hotodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAONIYI0O M a0COJIIOTHO OTpaXKaromlyr MoBepxHOCTh). Ombiter I1. H.
JleOenena.

BomnnoBsie cBolicTBa yactull. Bosiasl 1e bpoinsd. [Inuna BomHbI Ae bpoiins u
pasMepbl 00JacTH JIOKaNIM3allMu JBWXKYIeWcss dactulbl. KopmyckyinspHo-
BOJIHOBOM yanusMm. Jludpakius 37eKTpOHOB Ha KpUCTaIax.

Crnenuduka n3mepenuit B Mukpomupe. COOTHOIIEHUSI HEONpeAeNEHHOCTEN
['eiizendepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IPOLIECCHI: CHEKTPOMETP,
¢dotornemenT, GOTOAATYMK, TYHHENBHBIM MMKPOCKON, COJHEuYHas OaTapes,
CBETOAMO/.

Hemoncmpayuu.

®dotorPpdeKT Ha yCTAaHOBKE ¢ [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETo GoTodddexTa.

Hccnenoanrie  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHoM [1nanka Ha ocHOBE uccienoBanus Gporodrddexra.

HccnenoBanne 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u normiouienne GOTOHOB MPHU MEPEXOE aTOMa
C OJIHOTO YPOBHSI SHEPTrUU HA IPYTOM.



Buapl ciektpoB. CrieKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CHnoHTaHHOE U BBIHYKJIEHHOE U31yueHHe cBeTa. Jlazep.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPalbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOmronenue mMHeRYaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YaCTHULL.

Ornpenenenue JUIMHBI BOJIHbBI JTA3€PHOTO U3Ty4YECHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKyM.

HaGmronenne muHe4aToro crekTpa.

HccnenoBanne CreKTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHON PunOepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnast monens sapa [eizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomnsl.

PanuoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKkOH paJuOaKTUBHOTO pacnaja. PaguoakTUBHBIE H30TONBI B MPUPOJE.
CBOIICTBa MOHHU3UPYIOUIETO H3Iy4YCHUs. BiusHME pagMOAKTHBHOCTH Ha >KUBBIC
opranu3Mbl. EctecTBeHHBIN (oH u3nydenus. Jozumerpus.

DHeprus CBS3UM HYKJIOHOB B sifipe. SAnepubie cwibl. Jlegekt macco sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpodiemMsr
yOpaBiIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OKOJOTHMYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHON SHEPrETUKH.

Mertozasl perucTpaliiy U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTAIbHBIE B3aMMOJACUCTBUA. bapuWOHBI, ME30HBI H JIEOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TritooHHas MOJENb aIpOHOB.

®usuka 3a npeaenamu CrtaHaapTHOW Monenu. TéMmHas mMarepusi U TEMHas
DHEPIUsl.

EauHcTBO pmznueckoil KapTUHBI MUpA.

TexHn4eckne yCTpOUCTBA U TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
BuiibcoHa, siepHBIA  peakTop, TEPMOSIAEPHBIA pEakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOJIB30BaHUEM JO3UMETPA.

W3y4yenue noriomenns 0eTa-4acTuil aTFOMIUHIEM.

Pa3znen 8. DieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.



Otansl pa3BuTUsA acTpoHomuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUU. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJbI
KOCMUYECKHX 0OBEKTOB.

Metoabl acTpoHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIIBI, PAANOTEIIECKOITBI, BHEATMOC(EPHAS aCTPOHOMUS.

Buna 3Béznnoro neba. Co3Be3ausi, spKU€ 3BE3IbI, IUIAHETHI, UX BUAMMOE
JBH>KEHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk 3nepruu CoJiHIla U 3BE3/.

3BE3/bl, UX OCHOBHbBIE XapAKTEPUCTUKHU. J[MarpamMma «CneKTpaJIbHbIA KIacc —
CBETHUMOCTbY». 3BE3/bI TJIABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» JUIsl 3BE3J TJIABHOM IOCJIEAOBATEIBLHOCTU. BHYTpeHHEe cTpoeHune
3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ['amaktuka. [lomoxenne m naBwxenue ConHLA B
lNamaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaX
TJIAKTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3MydeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HaGmronenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX TIPIIOKEHUH I ONPEAESICHUS MOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus (CeBEepHOro moJIylmiapusi U SpKue
3BE3/IbI.

HabGmionenuss B Teneckon JlyHBI, MiaHET, TyMaHHOCTeW | 3BE3AHBIX
CKOIJICHHM.

DU3NYECKUH MPAKTUKYM.

CrnocoObl u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIb30BAHMEM AHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIFOTHBIE ¥ OTHOCUTEJILHBIC MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHH.
OueHka rpaHul] NOTrPEeLIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3MYeCKUX BEJIWYMH, TPOBEpPKa MPEAJIOKEHHBIX THUIOTe3 (BbIOOp H3 pabdoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKHH  SKCIEPUMEHT,
1abopaTopHbIe pabOTHI, TPAKTUKYM).

O0o01aroniee NOBTOPEHHUE.



O0o001IeHNe U cucTeMaTu3alusl COAEpXKaHUs pa3fesioB Kypca «MexaHuKay,
«MounekymsipHas (pu3MKa U TEPMOJUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJIHBI», «OCHOBBI CIELMAJbHOW TEOPUM OTHOCUTENIBHOCTH», «KBaHTOBas
duznka», «IMEMEHThHl ACTPOHOMHHU U aCTPOPUBUKID.

Pons ¢usmkn u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOW M 3TUYECKON cepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI Hay4yHOU KapTUHE MUpa, 3HAUEHUE OMHUCATEIbHOM,
CUCTEeMATU3HUPYIOIIeH, OOBSICHUTEIbHOW ¥  IPOTHOCTHYECKOW  (PyHKUIUN
buznyeckoil Teopun, poib HU3NIECKON Teopuu B (HOPMUPOBAHUU TPEICTABICHUN
0 (Qu3MYecKoil KapTUHE MHUpPa, MECTO (PU3UYECKON KapTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSA3H.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSI C YUETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUSA, CE6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
nO3HaAHUA: SIBICHUE, Hay4yHbIH (DaKT, TMIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHHE, MOJIEIb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I POBast 1ab0paTopusl.

Mamemamuxka: pelIeHUE CUCTEMbl YypaBHEHUH. TpUTrOHOMETpHUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOpPBI M MX MPOEKLMU HA OCH KOOPIMHAT, CJIOKEHHUE BEKTOPOB.
[TpousBogubie 3nemeHTapHbIX (QyHkumid. IIpu3Haku momOOUS TPEYrOJbHUKOB,
oTpezieNieHue IIOIMAIH MIOCKUX GuUryp u o0bEma Te.

Buonozua: >nexktpuueckue SBICHUS B KUBOM NIpuUpojie, KoseOaTelbHbIE
JIBUKEHHUSI B JKMBOM NPUPOJIE, DKOJOTMYECKHUE PUCKH IPU MPOU3BOACTBE
AIIEKTPOIHEPTUU,  OIJICKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAlolled  Cpemsl,
yIbTPa3ByKOBasi IUArHOCTHMKA B MEAWLIMHE, ONTHYECKHUE SBJICHUS B KUBOU
IpUpoOJIE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTypa TBEPABIX
T€Jl, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON pEIIETKH, CHEKTPaJIbHBIN
aHaJIn3.

I'eocpagua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, cericmorpad.

Texnonocusa: TPUMEHEHUE T[OCTOSHHBIX MAarHUTOB, AJIEKTPOMAarHuTOB,
3NIEKTpOBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKa, MHAYKLIMOHHAsS TeYb,
JUHHUM 3JIEKTporepeaay, 3JIEKTPOABUTATENb, paiap, PaIuoONpUEMHUK, TEIEBU30D,
antenHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTHKAa B TEXHHKE,



HpoeKHI/IOHHBII‘/JI afnrapar, BOJIOKOHHAas OITHKA, COJTHCUYHAsd 6aTape;I, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACpHAas SOHEPreTuKa U 9KOJIOTHUICCKUEC aCIICKTEI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUMAJIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS YyueOHOTro mpenMera «Du3nkay
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONuXCsl pyKOBOJCTBOBATHCS
cOpMHUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHI, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AESATEIBHOCTH B MPOLECCE PEANM3AlMU OCHOBHBIX HAIPABJICHUMN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

IrPasKIAHCKOT0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TpPaXJAHCKOW  MO3UIMM  OOydYaromerocs  Kak
aAKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUIICKOTO 00IIeCTBa;

e TMPUHATHE TPAJUITUOHHBIX OOIIEYETOBEUECKNX TyMAaHUCTUYECKUX U
JEMOKPATUYECKUX LEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAMOYNpAaBICHUHM B 0Opa30BaTeNbHOM
OpTaHu3allny;

e YMEHHE B3aUMOJICHCTBOBAaTh C  COLUUAIBHBIMA  WHCTUTyTAMH B
COOTBETCTBUM C UX (PYHKIMSIMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU I€SITENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

e chopMupOBaHHOCTH POCCHICKOU rpaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, TOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,

e CIOCOOHOCTH OLIEHWBATH CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOI'O BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO OYIyILIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKJIIOYas OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3nuuHbiM chepam mpodhecCHOHATBLHON NeSTEIHHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyayiiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAHUIO B
obnactu (PU3MKHU HA MPOTHKEHUU BCEH JKU3HH.

IKOJOTHYECCKOTI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH JKOJIOTHUECKOW KYyJIBTYPhl, OCO3HAHUE TI00aTHLHOTO
XapakKTepa KOJOTHUECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUM B OKPYXKAIOIIEW Cpelie Ha
OCHOBE 3HAHUS IeJIeH YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATETbHOCTH SKOJOTMYECKOM HaNpaBlICHHOCTH Ha
OCHOBE MMEIOITUXCSI 3HAHUHN IO (PUBHKE.

HEHHOCTH HAYIYHOI'0 NO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHME LEHHOCTH HAy4YHOUW AEATEIbHOCTH, T'OTOBHOCTH B IPOLIECCE
U3y4eHUs (PU3UKU OCYIIECTBISATh NPOEKTHYI0 U HCCIEI0BATENIbCKYIO
NEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJoruueckue aeicTBUA:

CaMOCTOSITENIbHO  (OpPMYNIHUpPOBaTh M aKTyaJM3UpOBaTh MpPoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsATh IeNIU JIeATeNIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHHU HUX
TOCTHKEHUS;

BBISIBIIAITh  3aKOHOMEPHOCTM U TPOTHUBOPEYHS B PacCMaTPUBAEMBbIX
(U3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATh COOTBETCTBUE
pe3yJabTaTOB LIEJSIM, OLIEHUBATh PUCKH MOCJECTBUN NEATEIbHOCTH;
KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B YCIOBHUSIX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

Ba3zoBble uccienoBarebCKHe 1eHCTBUSA:

BJIa/I€Th Hay4YHON TEPMMHOJIOTHEN, KIIFOUYEBBIMU MOHATUAMU U METOAAMHU
buznyecKoil HayKu;



BIAJe€Th  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATENIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 00JacTh (PU3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METOAOB pelleHus 3aaady  (hU3N4ecKoro
CoOJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB IMO3HAHUS;

BJIAaJE€Th BUAAMH JACSATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTany, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMYHBIX y4EOHBIX
CUTyallMsIX, B TOM 4YHCII€ TPU CO3JaHUM Y4EOHBIX HMPOEKTOB B 00JIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTAaTh THUMNOTE3y €€ pEeIIeHus, HaxOguThb apryMeHTbl Jid
JI0Ka3aTeIbCTBa CBOMX YTBEP)KICHUH, 3a/1aBaTh HapaMETPhl U KPUTEPHU
peleHus;

aHAJIM3UPOBATh TMONYYCHHbIE B XOJAE PEIICHUS 3aJaddl Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a7auyd B 0OPa30BaTEIbHOMN
JeSITEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;
yMETh NEPEHOCUTh 3HAHMS MO (U3HKE B MPAKTHYECKYI0 0O0JacThb
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;
BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJA/I€Th HAaBBIKAMU IOJIy4€HUs1 MH(MOpPMALUU (PU3UYECKOTO COAEp KAHMS
U3 HWCTOYHUKOB DPa3HbIX THIIOB, CAMOCTOSTENIBHO OCYLIECTBIISATH IOMCK,
aHalln3, CHCTEMAaTU3allMI0 M UHTEPIpeTalni0 UHPOPMAIUU pa3INuHbIX
BUJIOB U (DOPM IIpeICTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTH MH(POpMALIH;

UCIOJIB30BaTh CPEACTBa MH(DOPMAIMOHHBIX W KOMMYHHUKallMOHHBIX
TEXHOJIOTMA B  PCIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3aI[MOHHBIX 33Jad C COONIOIGHHEM TpPEOOBAaHUN 3SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pecypcocOepekeHusi, MPaBOBBIX H
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30M1aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3NYECKOTO COAEPKAaHMs B Pa3IUYHbIX (hopmarax c
yu€TOM Ha3HayeHHs WHGOpPMALMU M LEJIeBOW ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO (POPMY IpECTaBICHHS U BU3YyaIU3alUu.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe NeliCTBHA:



OCYIIECTBIIATh OOIIEHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOU
NEATEIbHOCTY;

pacrno3HaBaTh IPEANOCBHUIKM KOH(DJIMKTHBIX CHUTyallMil W CMsr4yaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHHUS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJb30BaTh  IPEUMYILIECTBA  KOMAaHJIHOM U
WHIMBUIYaIbHON paboTHI;

BbIOUpATh TEMATHUKYy U METOJAbI COBMECTHBIX JCHCTBHI C y4€TOM 0OIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATbH U
KOOpJIMHHPOBATh JECUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBJIATH IIJIaH
JEHCTBUM, paclpeesaTh PO ¢ Y4ETOM MHEHUI yYaCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXXIOI0 Y4aCTHUKA KOMaHIbl B
o011 pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLEHWUBATH WIEU C IO3ULHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTyalusiX, IMpOSIBIATh  TBOPYECTBO W  BOOOpakeHUe,  OBIThH
VHULNATUBHBIM.

PerynsiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe NeCTBUA
Camoopranusanms:

CaMOCTOATEJIBHO  OCYILECTBJIATH ITO3HABATENIBHYIO  JIESTEIBHOCTH B
oOnacTh (U3MKM M aCTPOHOMHH, BBIABISATH NPOOJEMBI, CTABUTh H
(opMyupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEJIBHO COCTABJIATH IJIAH PELICHUs PACUYETHBIX U KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS MPAKTHYECKONW pabOoThl ¢ y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U IPENNIOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paclipsATh paMKM ~ y4eOHOro TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

Jenath OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIAUINH B 00JacTU
($u3MKH, TOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPO.HI), SMOIUOHAJIbHBIN HHTEIJIEKT:



JIlaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B JEATECIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB LEIISIM;

BJIaJIETh HABBIKAMM I[IO03HABATEJILHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JEHCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YJBTATOB U
OCHOBAaHU;

UCIIOJB30BaTh MpUEMBI pediieKcuu JJi1 OLEHKHW CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUIEHUS MO HX
CHIDKCHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHI JIPYIUX IPU AHAJIU3E PE3YJIbTATOB
JIeSTCIAbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJIOCTAaTKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JPYIUX MPU AHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MpU3HaBaTh CBOE MPABO M MPABO JAPYrUX HA OMIUOKH.

B mporecce nocTukeHHs] THYHOCTHBIX PE3YyIbTaTOB OCBOEHHS MPOTPAMMBI IO
dbuzuke U1 YpOBHS CpeIHEro ooOmiero oOpa3oBaHuss Yy OOydarouuxcs

COBEPIIICHCTBYETCS IMOILMOHAJIBHBIHI WHTEJUICKT, Ipe/IoIararonmi
c(OpMUPOBAHHOCTH:
e CaMOCO3HAaHUS,  BKIIOYAMOMIETO  CIOCOOHOCTh  TOHMMAaTh  CBOE

HIMOIMOHAIBHOE COCTOSIHUE, BUJIETh HAIPABJICHUS Pa3BUTUS COOCTBEHHOM
IMOLIMOHAIbHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHE, CIIOCOOHOCTb aJalTHPOBATHCS K
HYMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBISATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUYAIOLIEH CTPEMIICHUE K JOCTHKCHHIO LIEIH
U yCIleXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE EWCTBOBAThH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIHOCOOHOCTh IMOHMMATh  AMOIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOIIEHMS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAUBAThH
OTHOILIEHHSI C APYTUMH JIIOJbMH, 3a00THTHCSA, MPOSBIATH HHTEpPEC U
paspemarb KOH(IHUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



K xonny oOydenust B 10 knacce mpenMeTHbIE PE3YJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTh Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOM, TEXHOJOTUYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YeJI0BEKa, poJib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTUHE MUpA,
3HAQUYEHHE OMNHCATENIbHOM, CHCTEeMATU3UPYIOIIEeH, OOBSCHUTEILHON U
MPOTHOCTUYECKON  (QYHKIUA  (PU3MYECKOW TEOpUH —  MEXaHUKH,
MOJICKYJISIPHON (PU3UKK M TEPMOIWHAMUKHU, POJb (PU3HMUECKON TEOpHH B
(dbopMUPOBAHUY TIPEJICTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBHA NPUMEHUMOCTH MoOJAeNeH (QU3MUecKux Ten W
IpoLIecCOB (SIBJIGHUM): HWHEpIMalbHas CcUCTEMa OTCuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOHOE TajeHWe, a0CONIOTHO ympyras aedopmarusi, abCOTOTHO
ynpyroe u adCONIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICIIHU Ta3a, JKUJKOCTH
U TBEPAOro (KpUCTAIUTMYECKOT0) Teja, UACalIbHbIN ra3, TOUeUHbIN 3aps/l,
OJTHOPOJHOE JIEKTPUUECKOE MOJIE;

paznuyath yCJIOBUS (TpaHUIlbl, OOJIACTH) MPUMEHUMOCTH (DU3NUECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXAaHUYECKUE IPOLIECCHl W  SBJICHMUS,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBIDKEHUS, (OPMySbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHMsI, TpeoOpazoBanus [amwiies Uis CKOPOCTH U TEPEMELICHHS,
3akOHbl HpIOTOHA, NOPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPrUH, CBsI3b pabOTHl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Teia), MHPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, yKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeoOpazoBanuil ["anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJibca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHHS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCH U SBJICHHUSI, UCIIONb3YS
ocHoBHble moJoxkeHuss MKT wu 3akoHBI MOJEKyIspHOW (QHU3UKA U
TEPMOJMHAMHUKY (CBSI3b JIABJICHHMS] HUJCAIbHOTO Ta3a CcO CpeaHel
KMHETUYECKOW DSHEpPruel TEIUIOBOTO JBHM)KEHUS W KOHLIEHTPAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
SHEPruer TEIIOBOr0 JBHKEHHS €r0 YacTHUL, CBS3b JABJICHUS HUJI€aJbHOTO
raza C KOHLEHTpalMEd MOJEKYJd M €ro TeMIepaTypou, ypaBHEHHE
MenneneeBa—Knamneiipona, mnepBbIl 3aKOH TEPMOJMHAMHUKH, 3aKOH



COXpaHEHHUsl SHEPIHM B TEIUIOBBIX MPOLIECCAX), MPU 3TOM HUCIOJIb30BATH
MaTeMaTH4eCKOe BBIPAXKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAM3UPOBaTh M OOBSCHATH DJICKTPUUYCCKHUE SIBJICHHS, MCIOJB3YS
OCHOBHBIE TOJOKEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, MOTEHIHUAIBHOCTb
AIEKTPOCTATUYECKOTO TOJIA, MPUHLHI CYIEPIO3UIUU DIEKTPUUECKUX
MOJIEW, MPU 3TOM YKa3blBasl yCJIOBHsS NPUMEHMMOCTH 3akoHa KyiioHa, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOILIEHHUS: 3aKOHbI Oma g ydacTka
Henu W U1 3aMKHYTOM DJIEKTPUYECKOW wLenu, 3akoH Jlxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apajes 11 3J€KTPOoJIn3a);

ONKCHIBaTh (PU3UYECKHE TMPOIECChl W SIBICHUS, HUCIOJIb3YsS BEJIUYUHBI:
MEPEMELIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIBI, JAaBJICHUE, TMOTCHUUAJIbHAA DSHEPIUS, KUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CHUJIbl, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YOPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
DHEPrusl B3aUMOJCHCTBUS Tena C 3eMi€i BOIU3M €€ TOBEPXHOCTH,
HEprus ynpyro gedopmanuu  TOPYXHHBI, KOJUYECTBO TEIJIOTHI,
abcomoTHas TeMmrmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPCHHSSI
OHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa uIealbHOro Trasa,
OTHOCUTENbHAA BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanbHOro TEmIoBOro
JBUTATENIS; AIEKTPUUECKOE TOJIE, HAMPSHKEHHOCTD JIEKTPUYECKOTO TOJIS,
HanpspDKEHHOCTh TMOJII TOYEYHOTO 3apslla WIM 3apsHKEHHOTO IIapa B
BAKYYM€ W B JHIJICKTPUKE, IOTCHIMAN 3JJIEKTPOCTATUYECKOTO IOJIs,
pPa3HOCTh  MOTEHUMAJOB,  OJJIEKTPOJABMXKYILNAs CHJIa, CUJa  TOKa,
HalpspKeHUE, MOIIHOCTh TOKa, OJJIEKTpUYecKas EMKOCTh IIOCKOTO
KOHJEHCATOPA, CONPOTUBJIEHUWE y4acTKa LEMHA C IOCIEA0BATEIbHBIM U
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AIIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHHs]  (U3MYUECKUX  SIBICHHIL:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBWKCHHE YacTHI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBWXKEeHHE, Mu(dy3us, UCTapeHue,
KUIICHUE U KOHJICHCALKsl, IUIABJIEHNE U KPUCTAIUIA3ALINS, HAIPABICHHOCTh
TEIUIONEpENAUH, JIEKTPU3ALNS TEJl, SKBUIOTEHIIMATbHOCTh MOBEPXHOCTH
3apsHKEHHOTO MMPOBOJHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKON BEIMYHUHBI OT
APYrol C  HCIOJb30BAaHMEM  IPSAMBIX  HM3MEPEHHMM, IIPU  3TOM
KOHCTPYHPOBATh YyCTAHOBKY, (DUKCHpPOBATH pe3yJdbTaThl IMOTYyYEHHOMN
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHAE TIpadUKOB C Yy4ETOM



aOCOTFOTHBIX MOTPEITHOCTEH U3MEPEHHIA, JIeNaTh BHIBOABI MO pe3yIbTaTaM
WCCJICIOBAHHS,

POBOANTH KOCBEHHBIE H3MEPEHUs (PU3MYECKHX BEIHYMUH, TPHU OSTOM
BbIOMpaTh ONTUMAJBHBIM METOJ] W3MEpPEHUs, OICHUBATh A0COIIOTHBIC U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJNTH OMBITHI IO TIPOBEPKE MPEJIOKEHHON THIOTE3bI: TUIAHUPOBATH
OKCMIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTM3UPOBATh
MOJy4YE€HHBIE PE3yNbTaThl U JENaTh BBIBOJL O CTaTyce MPEA0KEHHOM
TUIOTE3bI;

cobmroiaTh mpaBuia 6€30MacHOT0 TpyAa MPY MPOBEACHUH HCCIETOBAHUN
B paMKax yd4eOHOTO OJKCIEPHUMEHTa, TMpakTUKymMa ©  ydeOHo-
UCCIICIOBATEIbCKOM H TMPOCKTHOW JEATETbHOCTH C HCIIOIh30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPAaTOPHOTO 0OOPYIOBAHMS;

pemate pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJaHHOU
Gu3NYECKO MONENbI0: Ha OCHOBAaHUM aHAIHM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mojend, OTBeYaroliel TpeOOBaHMSIM 3a/ayH,
NPUMEHATH  (HOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
¢usznyecKkux TEOpUil NpPH HUCHOJIH30BAHUU MAaTEMaTHYECKHX METOI0B
peleHus 3a1a4, IPOBOAUTH PAacu€Thl HA OCHOBAaHMH UMEIOIINXCS TaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATh METOJbI DEIICHUS C
y4ETOM TMOTYICHHBIX PE3YJIbTATOB;

pemaTth KayeCTBEHHbIE 3aJaud, TPEOyIolIMe NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3aesoB Kypca (PU3UKH, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY pacCyKJIEHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYECKUE SBIICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHILUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX W 3apyOeHBIX YUIEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESITEIIBHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYSCKUMHU TIPOIECCAMU, C
TIO3UITNI SKOJOTUIECKON 0€30TaCHOCTH, MPEACTABICHUHN O pallMOHATLHOM
IPUPOJIONIONIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKH M TEXHOJOTMH Ui JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00111eCcTBa;



MPUMEHSTh Pa3IMYHbIe CIOCOOBI pabOThI ¢ MHGpOpMaIeld (PU3MIECKOTrO
CONIEpP)KaHUS C HCIOJB30BAaHHEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX
TEXHOJIOTHI, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHBbIC MH(POPMAIMOHHBIE
TEXHOJOTHH i1 TIOHMCKa, TepepaboTKM M TpPEeabsSBICHHUS yuyeOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uHPOpMAIIMHU, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATh  TOJy4aeMyro  HWHQOpPMAIMI0O W  OICHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWUW, TaK MU HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OPMALINY;

IPOSIBIISATH OpraHU3aIIOHHBIE u MO3HABATEIIbHBIC YMEHHUSI
CaMOCTOSITEILHOTO ~ MPUOOPETeHHUs HOBBIX 3HAHMKA B TIPOIlECCE
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-UCCIIEeIOBATEILCKUX padoT;

paboTaThb B TpyMIE C MCIOIHEHHEM pPa3IHYHbIX COIHAJBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHATBFHO PACpEeAesiTh ACSITeIbHOCTD
B HECTaHIIAPTHBIX CHUTYaIMSX, aJ€KBATHO OIICHWBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIHI B PEIICHUE PACCMaTPUBAEMON MPOOIEMBI;

NPOSIBIISATE MOTUBAIMIO K Oyaymiei mpohecCHoHaTbHOW AesITELHOCTH IO
CHEIHAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPODUIIS.

K xonny oOyuenust B 11 knacce npenMeTHbIE PE3yibTaTbl HA YIIIYOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMATh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHOW M 3TUYECKOM cepax AesTeTbHOCTU YEJOBEeKa, POJIb U MECTO
GU3MKKM B COBPEMEHHON Hay4yHOW KapTHHE MUpPa, pOJib AaCTPOHOMUU B
NPaKTUYECKON  JESITENIbHOCTH 4eJiOBeKa U JalbHEHIleM Hay4yHO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHE OMHCATEIbHON, CUCTEMATH3UPYIOLICH,
OOBSCHUTENBHON M MPOTHOCTUYECKOW (YHKIUN (U3NYECKON TEopuu —
ANEKTPOJUHAMUKH, CIECIMAILHON TEOPUU OTHOCUTEIBbHOCTH, KBAHTOBOM
busuku, poib (puzmyeckod Teopurd B (GOPMHUPOBAHUU TMPECTABICHUN O
bu3nuecKkoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUIN O PUPO/IE;
pa3nuuaTh YCJIOBHA NPUMEHUMOCTH MoOJAeNeH (QU3MYecKuX Tel W
IPOLIECCOB  (SIBJCHMI): OJHOPOJHOE AJIEKTPUUECKOE U  OJHOPOJHOE
MarHUTHOE TOJIs, TApMOHUYECKHE KOIeOaHus, MATEMAaTUYECKU MasITHUK,
UJCATbHBIA TPY>KUHHBIA MAasiTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAIBHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKAas TMH3a, MOJIeNIeH aToOMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DU3NUECKUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTb UCIMOJIb30BAHMUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH U
CHEelUaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEeHUs
NEKTPUYECKOro  3apsaa, cwia Awmmepa, cuwia JlopeHuma, 3akoH
NIEKTPOMArHUTHOM  WHAyKuuW, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJIGKTPUUYECKOW 1EeMU CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTyJaTbl  CHEUUAJbHOM  TEopuu
OTHOCUTEIBHOCTU DUHINITENHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCIIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEHHA Ui
dotoadpdexra, mnepBbld U  BTOpPOWM TocTydaTsl bopa, mOpUHLIMI
COOTHOILICHHUST HeompeaenéHHocTel ['ei3enOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO M MacCOBOT'O YHCEN M SHEPIUU B SIIEPHBIX PEAKUUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

ONMUCHIBaTh (PU3UYECKHE TMPOIECChl W SBIEHUS, HUCIOJIb3YsS BEJIUYUHBI:
HAMpPSHKEHHOCTD JIEKTPUYECKOTO MOJIS, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO
NoJIsl, Pa3HOCTh TMOTEHIMAJIOB, JJIEKTPOJABIKYIIAS CUIa, WHAYKIUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIiepa, MHIYKTUBHOCTD,
ANEKTPOJABIKYIASL CHJIA CAMOMHIYKLHMH, HSHEPrus MAarHUTHOTO MOJIs
POBOJTHUKA C TOKOM, PEJSTUBUCTCKUN UMITYJIbC, IIOJIHASI DHEprus,
OHEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrUus W HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsia A1pa, SHEPTHs CBA3M SAPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWS  (PU3MUECKHX  SIBJICHMIA:
AIIEKTPOMArHUTHAsI MHAYKLHUS, CAMOMHIYKIUS, pe30HAHC, HHTephEpEeHLINs
BOJIH, Judpakuus, JIUCIEepCUsi, TOJHOE BHYTPEHHEE OTpa)KEHUE,
dbortoanekTpudeckuii 3ddext (pororddekr), ampda- m Oerta-pacnaabl
a1ep, TaMMa-u3ydeHue sjep, (u3nueckue MPUHIUIBI CHEKTPATbHOTO
aHanm3a 1 paboThI Ja3epa;

ONpEeNENsATh HANpaBlIeHWE HHAYKIMH MArHUTHOTO TMOJISI IMPOBOJHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3/IaBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOMN JIMH30M,
Y PACCUUTHIBATB €r0 XapaKTEPUCTHUKMU;

IPUMEHATH OCHOBOIOJAratoUIMe aCTPOHOMUYECKUE IOHATHS, TEOPUU U
3aKOHBI Uil aHaiu3a M OObBSICHEHUS  (U3MUECKMX IPOLIECCOB,
MPOUCXOMSIIUX B 3BE3MIAX, B 3BE3AHBIX CUCTEMaX, B MEKTraJlaKTUYECKON
cpene; NBIKEeHUSI HEOCCHBIX T, SBOJIIONNHY 3BE311 1 BeeneHHol;
OPOBOAUTh HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM INPSIMBIX HM3MEPEHHI, NpPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IMOJTYYEHHOW  3aBUCHUMOCTH



¢u3nueckux BEIMYMH B BHJAE TpapuKoB ¢ YUETOM aOCOIIOTHBIX
NOTPEUIHOCTeW  M3MEpPEeHMid, JenaTh  BBIBOABI IO  pe3yJibTaTaMm
UCCIICIOBAHMS;

IPOBOANTH KOCBEHHbIE HM3MEPEHHs (PU3MUECKHX BEIUYMH, HPU STOM
BbIOMpaTh ONTUMAJBHBIM METOJ M3MEpPEHUs, OICHUBATh A0COIIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEATIOKEHHON TUIOTE3bl: MIIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJly4YE€HHBIE PE3yNbTaThl U JENaTh BBIBOJ O CTaTyce MPEAI0KEHHOM
TUIOTE3bI;

OTMCBIBATH METO/bI MOJIyUYEHUS HAYYHBIX aCTPOHOMUYECKHUX 3HAHMIA;
coOuo1aTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEICHUN HCCIIeT0BaHUMA
B paMKax yd4eOHOrO OJKCIEpPUMEHTa, TMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKONM M TMPOEKTHON JAEATETbHOCTH C HCIOJIb30BaHHUEM
U3MEPUTENBHBIX YCTPOICTB U J1aOOpaTopHOTo 000y I0BaHHUS;

pemath pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3nueckoil MOAENbIO: HAa OCHOBAaHMM aHalW3a YCJIOBHUA BbIOMpATh
¢usznyeckue MoeNu, OTBEYalolMe TpPeOOBaHUSIM 3alayd, NPUMEHATH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX TEOpUi
OpY HWCHOJB30BAHMM MATEeMAaTHYECKUX METOJOB pELIeHHd 3ajad,
IPOBOJUTH PAcYEThl HA OCHOBAaHUM MMEIOIIUXCS JAHHBIX, aHAIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUYETOM MOIYYESHHBIX
pe3yJIbTaToB;

pemaTth KayeCTBEHHbIE 3aJaud, TPEOyIolIue NPUMEHEHHUs 3HaHUM U3
pa3HbIX pa3ziesoB Kypca (GU3MKH, a TAKKE MHTErpalliy 3HAaHUHA U3 IPYTrux
NPEIMETOB €CTEeCTBEHHO-HAyYHOTO IMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCyKIEHUI C OMOPOl Ha N3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCTOJIb30BAaTh TEOPETHUECKUEe 3HAaHUSA ISl OOBSCHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
¥ TEXHOJIOTMYECKHUX MPOIIECCOB;

OPUBOIUTH TMPUMEPHl BKIAJa POCCHUCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIErO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIBHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMHU MPOIECCAMHU, C
MO3UIINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
IPUPOIONIONIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHA YEIOBEYECKOTO
o0111ecTBa;

MPUMEHSTh Pa3IMuHbIe CIOCOOBI pabOThI ¢ MHGpOpMaIeld (PU3NIECKOTO
COIEpX aHUs C MCIOJB30BAHUEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH I TIOWCKa, TepepaboTKM W TPEIbSBICHUS y4eOHOUW W
HAY4YHO-TIOMYJISIPHON MH(OpMAaIMK, CTPYKTYPUPOBAHUS  WHTEPIIPETAIINH
uH(OpMAIUK, TOIYYEHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBaATh  TOJIydaemMyr  uH(popMmamuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWW, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMAIINY;

TIPOSIBIISATH OpraHU3aIIOHHBIC u M03HABATEIIbHBIC YMCHHSI
CaMOCTOSITEIBHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWM B MPOIECCE
BBITIOJTHCHUS IPOSKTHBIX U Y4€OHO-UCCIIEeI0OBATEIHCKUX PAOOT;

paboTaTh B Tpynme C HCIOJHCHHEM Ppa3IUYHBIX COIUATBHBIX PpOJIEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATEHO PACpPEACsATh ACSITeIbHOCTD
B HECTaHIAPTHBIX CHUTYaIMSX, aJ€KBATHO OIICHWBATH BKJIAJl KaXIOTO U3
YY9aCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMEI,

MPOSIBJISITh MOTUBAIHIO K Oyaymiei mpodecCHOHaTbHON NeATeTbHOCTH 110
CHEIMABHOCTIM (PU3UKO-TEXHUIECKOTO TPOdUIIS.
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Koutpoabnbie IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcesl

Pazgen 1. HAYUHBII METO/ ITIO3HAHMS IIPUPO/IbI

1.1 Hayunslii MeTOZ IO3HAHUSA IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Jnaamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXPAaHEHHS] B MEXAHUKE 10 1
Hroro no pasneny 35

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmogunamuka. TernoBbsie MaIMHbI 20 1
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4.3 TokM B pa3nIu4HbIX Cpelax 6
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Paznen 2. KOJIEBAHUSA U BOJIHbI
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Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayanu3m 15

4.2 ®usznka aroma 5

43 ®u3nKa aTOMHOTI'O Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazneny

25
Paznen 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPODPU3IUKHU
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Pasznen 6. PUSHUECKH TPAKTUKYM
6.1 DuU3NYECKU MTPAKTUKYM 16 16
Hroro no paspeny 16
Paznea 7. OBOBIIAIOILIEE TIOBTOPEHUE
Cucremaru3zaius u o0o0meHue
71 IIPEIMETHOTO COIEP KAHUS U OTIbITa 15
) NEeSITeIbHOCTH, TPUOOPETEHHOTO MPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no paspeny 15
PesepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

O®uzuka — pyHIaMeHTalbHas HayKa O
pupoJIe

HayuHb1ii MeTO1 TO3HAHUS U METOBI
ucciaea0BaHus GU3HUECKUX SIBJICHUI

DKCIEPUMEHT U TEOpHs B MPOIIECCE
no3HaHus npupoasl. Habmronenue u
HKCTIIEPUMEHT B (PU3UKE

Crioco6b1 n3MepeHns (PU3NIeCKUX BETNYUH

AGCOIOTHAs M OTHOCHUTEbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NIECKUX
BEJIMYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B OPMHPOBAHUHN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B TPAKTUYECKOU
NEITEILHOCTH JIOOEH

Mexanngeckoe asmwxenne. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXAHHYECKOTO
neuxkenwus. [Ipsimast u oOpaTHas 3a1a9n
MEXaHHKH

Pannyc-BekTop MaTepualbHONU TOUKH, €TI0
IIPOEKIUU HA OCU KoopAuHAT. Tpaekropusi.




[Tepememenue. Cxopocts. X nmpoekuuu Ha
OCH KOOpJIMHAT

PaBHOMEpPHOE ITPAMOIMHEMHOE IBUKECHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO IBUKCHUS

10

CiokeHue nepeMeIeHHil 1 CKOPOCTEM.
Pemenue 3agau

11

HepaBHomepHoe aBukeHne. MrHoBeHHas
cKopocTh. Yckopenue. [Ipamonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue NpsIMOIMHEHHOTO
JBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOopgHoOe majieHne. Y CKopeHue
CBOOOIHOTO IMaJeHUs. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI OT
BpPEMEHH U UX rpaduku

14

JIBukeHue tena, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuwxkenue. /[Bnxenue no
OKPYKHOCTH. YTJIOBas U JIMHEHHAA
ckopocTtsb. [lepron u yacrora.
[{eHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

16

KoHnTtposnbHas pabota mo teme
"KunemaTtuka"

17

ITepBb1it 3axk0oH Herorona. MMaepuuanbusie
cucremsl orcuéra. [IpuHnun
oTHOcUTeJIbHOCTH Ianunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuia. Bropoit

18 3akoH HproTona. Macca

19 Bzaumopeiictue Ten. Tpetuil 3aKkoH
Herorona

20 [IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha MpUMeHeHne 3akoHoB HploToHa
3aKOH BCEMUPHOTO TATOTECHHUS.

21 OKBUBAJICHTHOCTb IPaBUTALIMOHHON U
MHEPTHOU MaccChl

” Cuna TsKeCTH M YCKOpeHHe CBOOOAHOTO
NajeHus
JIBukeHHEe HEOSCHBIX TET U UX

23 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOCThb. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cuil

25 TpeHus. JIBUKEHHE B KUIKOCTH U ras3e ¢
Y4E€TOM CHJIbI COIPOTHUBIICHUSI CPE/IBI

26 Jasnenue. [ 'napocraruueckoe AaBiICHHUE.
Cuna Apxumena
AOGCOTIOTHO TBEpPAOE TEIO.

27 ITocTynarensHOe U BpalaTesbHOE
JBUKEHUE TBEPJIOTO Tesa

)3 MOMEHT cuiIbl OTHOCUTENIBHO OCH
BpaieHus. [1neqo cuiibl

79 CrnoxeHue Cuil, MPUIIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. Y cioBus




paBHOBECHS TBEPAOTO TeJia. Buasl
paBHOBeECHS

30

Pemenue 3amau

31

KonTtponbhas padora mo teme "/[unamuka.
CraTtuka TBEp0ro Tena"

32

HNMnynsc MaTepuaibHOM TOYKU, CUCTEMBI
MaTepHalbHBIX TOYeK. LlenTp Mace
CHUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o
JBVKCHUM LIEHTpa Mace

33

WMnynbe cuibl M U3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

34

MoOMEHT uMITyJIbCa MaTepUaIbHON TOUYKH.
[IpencraBieHue o COXpaHEHUH MOMEHTA
HUMITYJIbCAa B HCHTPAJIbHBIX IMOJIAX

35

Pemenue 3agau

36

Pa60Ta CHUJIbI HA MAJIOM U Ha KOHCYHOM
nepemeniennu. ['padpuueckoe
npezcTaBiIeHrne padoThl CHITbL. MOIIHOCTD
CHUTBI

37

Kunernueckas sneprus. Teopema o0
U3MEHEHUH KHHETUYECKON SHEPTuu
MaTepUaJIbHOW TOYKU

38

[ToTeHManbHbIE U HETOTEHIUATIbHBIE
cuibl. [lorenunanbHas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbs kocMuueckas CKOpocThb. CBs3b
paboThl HEMOTEHIIUATIBHBIX CHJI C




W3MEHEHHEM MEXaHNYECKOM OHCPIruun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUU

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaHenue beprymnu i uaeanbHON
KUJKOCTU

A1 KoHnTtposbHast padota mo Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"
Pa3BuTue npenacraBieHuit 0 mpupoie

42 ternoTsl. OcHOBHBIE nosoxeHnst MKT.
Huddysus. bpoyHoBcKkoe TBHKEHHE
Crpoenue ra3o00pa3HbIX, KUIKUX U

43 TBEPABIX TEJ. XapakTep IBMKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

44 Konunuecto BemectBa. [locTosHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
[Ixana Henbcus

46 Pemmenue 3agau

47 Wneanbheiit ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenue Menpaeneesa-KnaneiipoHa.
Pemmenue 3agau

49 AOcomoTHas TemrepaTtypa. 3akoH
JanpToHa

50 H3omnporeccsl B uaeaaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padpuaeckoe npeacraBieHne




U30TIPOLIECCOB: N30TEpMa, U30X0pa,
n3zobapa

52

OcHoBHoOe ypaBHenne MKT

53

Pemmenue 3agau

54

CBs13b a0COTIOTHOH TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOM dHEpPrueH MoCTynaTeIbHOro
TEIUIOBOTO IBWKCHUS €€ YaCTHL]

55

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "OcuoBet MKT"

56

KonTtposbnas padora mo teme "OCHOBBI
MKT"

57

TepMonnHaMuyeckas cucTeMa. 3alaHue
BHEIIHUX ycnoBul it T/ cucteMsl.
Baemnue 1 BHyTpeHHHE TapAMETPBHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYCHMS BEJINYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

58

Hynesoe Hauano TepMOgUHAMHUKH.
CamonpounsBosibHas penakcanus T/1
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Mogenb naeanbHOro ra3a B
TepMOILI/IHaMI/IKC. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIHU

60

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAXEHHE ISl BHYTPEHHEW SHEPTUU

61

Bripakenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO MJ1€aJIbHOI0 rasa.




KBasucrarnyeckue U HECTATUYECKUE
TIPOIIECCHI

62

DnemMeHTapHasi paboTa B TEPMOAMHAMUKE.
Brruncnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamMmme

63

Temonepenaya kak cnocod U3MEHEHUS
BHyTpeHHeH 3Heprun T]I cuctemsl 6e3
COBepILIEHHS pabOThHI

64

KoHBek1us, TeraonpoBOgHOCTD,
U3ITy9CHUE

65

KonnuectBo tennotel. TemnoémMkocTs Tena.
VY nenbHas U MOJISIpHAsE TEIIOEMKOCTH
BEUICCTBA. Y JCJIbHAS TEIUIOTa CTOPAHUs
TOILINBA

66

Pacuér konuyecTBa TEIUIOTHI IIPU
TerIoneperaye

67

[TonsiTne 06 amuabaTHOM TpoIEcce.
I1epBblii 3aKOH TEPMOAMHAMUKHU

68

KonuyectBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHUS BHYTpeHHe# sHeprun T/]
CUCTEMBI

69

Bropoii 3aKk0H TEpMOAMHAMUKY TS
PaBHOBECHBIX U HEPABHOBECHBIX
npoiieccoB. HeoOpatumMocTh mpupoIHBIX
MIPOIIECCOB

70

[IpuHIMITBI AEACTBUS TEIIOBBIX MAILIWH.

KIIJT

71

MakcumansHoe 3nadenue KIT. Ik




Kapno

72

Pemmenue 3agau

73

3KOHOFI/I‘-IGCKI/I€ ACIICKTHhI UCITOJIB30BAHUA
TEIJIOBBIX ABUTraTeicii. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl

74

Pemenue 3amau

75

O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIIHb"

76

KoHnTposbHast pabota 1mo Teme
"Tepmoaunamuka. TennoBeie MalIuHbI"

77

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas TeIoTa
napooOpa3oBaHUs

78

HaCBIH_ICHHBIG 1 HCHACBIIICHHLBIC ITaPhI.
KauyecTBenHast 3aBUCMMOCTD IIOTHOCTH U
AaBJICHUS HACBIMICHHOTO Iapa OT
TCMIICPATYPhI, UX HEC3aBUCUMOCTD OT
00BbEMa HACHIILIEHHOTO TTapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJKOCTH

79

BnaxHocTs Bo31yxa. AOCOMIOTHAS U
OTHOCHTEJIbHASI BIAKHOCTh

80

Pemmenue 3agau

81

TBépnoe teno. Kpucramimueckue u
aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPUCTAIJIOB

82

[InaBnenue u xpucraumsanus. Y qenbHas




terutota masneHus. Cyonumanus

&3

Hedopmaruu TBEpAOTO Tena. PacTshkenue
u cxatue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmariuii

84

TermmoBoe paciupeHue KUAKOCTEN U
TBEPABIX T€. AHTAPMOHH3M TETIOBBIX
KOJIeOaHMil 4aCTHIl BELIECTBA

85

[IpeoOpazoBanme 3HEpruu B (ha30BBIX
nepexomax

86

YpaBHEeHHE TEIIOBOTO OamaHca

87

Pemmenue 3agau

88

[ToBepxHOCTHOE HaTsKeHUe. KanwnspHbie
siBJIeHUs. J[aBieHue 1Mo MCKPUBICHHOU
IIOBEPXHOCTHIO KuaKoctu. opmyna
Jlammaca

89

O06o0011eHNe U cuCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

90

KoHnTponbHas padota mo teme "ArperaTtHbie
cocTosiHUA BemiecTBa. Pa3oBble NEPEXOAbI"

91

DneKTpu3anus Ten u €€ MpOosIBICHUS.
DnekTpuyecKkui 3apsia. /IBa Buaa
AJIEKTPUUECKUX 3apsaoB. [IpoBogHUKH,
JTUAJICKTPUKA U TTOJTYITPOBOTHUKH

92

DneMEeHTapHBIN ANEKTPUUECKUH 3apsia.
3aKOH COXpaHECHMs DICKTPUYECKOTO 3apsia

93

B3aunmopericteue 3apsnoB. ToueuHsle
3apsasl. 3akoH Kynona




94 Pemenue 3amau

95 Onektpuyeckoe notie. Ero neiicteue Ha
3JIEKTPUUYECKUE 3apsiibl

Hampsok€HHOCTB 37IEKTPUUECKOro MOJIs.
[TpoOHeIit 3aps. JInHuKM HaNPsHKEHHOCTH
ANEeKTpUYecKoro nois. OqHopoiHOE
ANEKTPUUYECKOE TT0JIe

96

[ToTeHIMaIbHOCTh JIEKTPOCTATHIECKOTO
97 noJs. Pa3HOCTEh TOTEHIINAJIOB U
HaIpsHKEHNE

[lorennmaneHas 3HEPrUs 3apsAaa B
98 3eKTpocTaruueckoMm mnose. [lorenuuan
ANEKTPOCTATHYECKOTO OIS

CBs13b HANPSHKEHHOCTH TIOJISL M Pa3HOCTH
99 MOTEHIIUAIOB JIJISl JJIEKTPOCTATUYECKOTO
[oJIs

[TpuHLIMI CYyTIEPIIO3UIIUH SIEKTPHUUECKUX

100 .
noJyen

101 Pemenue 3amau

102 ITone Toueuynoro 3apsna. Ilone paBHOMEPHO
3apsHKEHHON cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 mapa. [losie paBHOMEpHO 3apsiHKEHHOU
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM IOJIE.
VYcioBue paBHOBECHS 3apsioB

105 JIMBINEKTPUKHY U ITOJIYIIPOBOHUKH B

QJICKTPOCTATUYCCKOM I10JIC




106

Kongencarop. DnekTpoéMKOCTh
KOHJICHCATOPA. DIEKTPOEMKOCTD TIOCKOTO
KOHJICHCATOpa

107

Hapanneanoe COCAUHCHUC KOHACHCATOPOB

108

ITocnenoBarenpbHOE COEUHEHNE
KOHJICHCATOPOB

109

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110

Pemmenue 3agau

111

JIBrm>keHue 3apsiKEHHOW YaCTHULIbI B
OJHOPOJTHOM BJIEKTPUUECKOM T10JI€

112

Pemenue 3amau

113

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "DnekTpudeckoe moie"

114

KonrtponsHas padora o teme
"Dnexrpuueckoe noiue"

115

Cuna Ttoka. ITocToSHHEBINA TOK. Y CIIOBUSI
CYILIECTBOBaHUS ITOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116

Ucrounuku Toka. Hanpsbxenne u 9J1C

117

3akoH OMa AJ1s yyacTKa LEu.
DJEeKTpUIECKOe CONPOTUBIICHUE

118

3aBHCHUMOCTh COIIPOTHUBJICHUA OAHOPOJHOTO
IMMPOBOJHUKA OT €TI0 IJIMHBI U IIJIOIaan
MOIMCPCUYHOTO CCUCHU S

119

VY enpHOE CONMPOTUBIICHUE BEIIECTRA.
Pemmenue 3agau

120

HOCJIGI[OBaTeJILHOG, nmapaJuICJIbHOC,
CMCHIAHHOC COCANMHCHUC MPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

121 nenei. [Ipasuna Kupxroga !

122 Pemenne 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH |
Hoxoyns —Jlenua

124 Pemenue 3amau 1
MOITHOCTD JIEKTPUUECKOTO TOKA.

125 TemnoBass MOIIHOCTH, BRIACIIEMAasT Ha 1
pe3ucrope

126 Pemmenue 3agau 1

127 O/1C n BHyTpEHHEE CONPOTUBIIEHHUE )
HCTOYHUKA TOKa

128 3akon Oma 1151 TOJTHOM (3aMKHYTOM ) 1
BIIEKTPUYECKON LIETTH

129 Pemenne 3amau 1

130 MoImHOCTh UCTOUYHHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B ienu nocTOsSHHOTO TOKa 1

133 Pemmenue 3agau 1

134 Pemienne 3agad mo teme "IlocTosSHHBIN )
3JIEKTPUUYECKUUA TOK"

135 Pemenue 3agay mo teme "I1locTOSIHHBIH |
AIEKTPUYECKUM TOK"

136 Pemienne 3agad mo teme "IlocTosSHHBIN )
AIEKTPUYECKUM TOK"

137 O0o001IcHNEe U CHCTEMATHU3alKs 3HAHUH 110 !

teMme "[1oCTOSHHBIN 27eKTpUUECKUuil TOK"




138

KonTtponsHas padora o teme
"IToCTOAHHBIN NEKTPUUECKUN TOK"

139

DeKkTpudecKas IpOBOJUMOCTb Pa3InYHbIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJlIaXx.
CBepxnpoBOAUMOCTb

140

DJIEKTPUUYECKUH TOK B paCTBOpax v
pacmiaBax 3JIeKTpoJIUTOB. 3akoHbl Dapanes
JUTS DJIEKTPOIN3a

141

DJIEKTpUYECKUH TOK B razax. [lmazma

142

DJIEKTPUYECKHUM TOK B BaKyyMe.
BakyymHbie puGopsI

143

DJIEKTPUYECKUHN TOK B OJIYITPOBOJHUKAX

144

[omynpoBoIHUKOBBIE TPUOOPHI

145

DuU3NYECKU MPAKTUKYM MO TEME
"M3MepeHune CUiIbl TOKA U HATIPSKEHUS B
[IENH TOCTOSTHHOTO TOKa MPH ITOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO € IIU(PPOBOH
nabopatopueit o ¢usuke. [Ipumepsr
U3MepeHnsl GPU3MIECKUX BEITNYHH TIPH
MMOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3y4eHrne HepaBHOMEPHOTO IBUKEHUS C
LIEJIBIO OIIPENETICHUS] MTHOBEHHON
ckopocTH"

147

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs NIpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM




IBUKEHUH 110 HAKJIOHHOM MIOCKOCTH' WU
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM
nBmxeHun"

148

Du3n4eCKU IPAKTUKYM I10 TEME
"3mepenue ycKopeHHst CBOOOIHOTO
najgenus" win "M3yyeHue qBHKeHUs Tena,
OpOIIEHHOTO TOPU30HTATIHLHO"

149

Du3n4eCKU IPAKTUKYM I10 TEME
"N3yueHune NBUKEHUS TeJla IO OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOAYJIIO CKOPOCTHIO" MIIH
"UccnenoBanue 3aBUCMMOCTH MTEPUOJIA
oOpallleHus: KOHUYECKOT0 MasiTHUKA OT €To
napameTpoB"

150

Du3n4eCKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CUIIBI
IpU JIBUKEHUH OpyCKa MO HaKJIOHHOU
mockoctr" unu "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBIKEHUS OpycKa
10 HAKJIOHHOW IIJIOCKOCTH Ha 3aJaHHOE
paccrosiHue OT ero Macchl"

151

DuU3nYECKU MPAKTUKYM MO TEME
"NccneqoBanue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3ydeHune NBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
nérkuii 610K"

152

DuU3NYECKU MPAKTUKYM MO TEME




"U3mepenue kodpuienta TpeHus mo
BEJIMYMHE YTII0BOT0 Ko3(pduiinenrta
3aucuMocTtd Frp(N)" wim "HccnenoBanue
JBUKEHHs OpyCKa M0 HaAKIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM K03 purmeHTom
Tpenus" win "M3yuenue ABMKEHUS rpys3a
Ha BaJly C TpeHHEM"

153

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue yciaoBUiA paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpaleHus"
wnu "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "HU3yuenune
YCTOMUYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO
MJI0IAIb OTIOPKI"

154

DuU3NYECKU MPAKTUKYM MO TEME
"M3MepeHne UMITyJIbca Tena Mo
TopMO3HOMY ITyTH" unu "M3mepeHne cuiibl
TSATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TAru" win "CpaBHEeHHE
M3MEHEHHUs UMITyJIbCca TeJla C UMITYJIbCOM
cunel" win "HccrnenoBanue coxpaHeHUst
MMIyJibCca NP YIPYroM B3aUMOJICUCTBUN"
unu "M3mepeHrne KHHEeTUYECKON SHEPTUr
TeJa Mo TOPMO3HOMY ITyTH"

155

DuU3NYECKU MPAKTUKYM MO TEME
"N3ydyeHue u30TepMUUYECKOTO Mporecca
(pekoMeH0BaHO UCIIOIb30BaHHE
nrdposoii 1adoparopun)" win "Nsyuenue
M30XO0pHOro npouecca” wim "U3ydyenne




u3obapnoro npouecca" unu "IlpoBepka
ypaBHEHUS COCTOSHUSA"

156

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3Mepenue yaeapHOl TenI0EMKOCTH" NN
"UccnenoBanue mpoliecca OCThIBaHUS
BemectBa" win "UccnenoBanue
aguabaTtHoro mporecca” win "M3ydeHue
B3aMMOCBS3H HEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKAOKOCTEN"

157

Du3nYeCKU IPAKTUKYM I10 TEME
"N3y4yeHue 3aKOHOMEPHOCTEN UCTIapeHUsI
s)kunkocter" wim "M3mepenue ynenbHol
TEIUIOTHI TIaBJieHus JbAa" unu "N3ydenue
CBOWCTB HACHIIIEHHBIX NTAPOB'" WK
"N3mepenue abCOMIOTHOMN BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl MapoB B
nometieHun". 3smepenue kodddurmenrta
MOBEPXHOCTHOTO HATSKEHUS

158

DuU3nYECKU MPAKTUKYM MO TEME
"HaOxnroieHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHEHCATOPa B SHEPTHUIO
n3nydeHus ceeroquona” unum "Msydenue
IIPOTEKAHUs TOKA B LIEIIH, COAEPIKAILICH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MMOTEHITMAJIOB (HAMPSHKEHUS ) TIPH
MOCIIe0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOPOB"

159

Du3NYeCKU IPAKTUKYM I10 TEME




"UccnenoBaHue CMEIIAHHOTO COCIHMHCHUS
pesuctopoB" win "M3MepeHue yaenbHOro
CONPOTHUBIICHHS TPOBOJIHUKOB" UITH
"NccneqoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHU 715 JTaMITbl HaKaJTuBaHUs"

160

Du3HYEeCKU IPAKTUKYM I10 TEME
"HaGnronenue anextponausa" wim
"U3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA"
nnu "UccienoBanue 3aBUCUMOCTH
COTNPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU Auoaa"

161

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHUi 10 TeMe
"KunemaTtuka"

162

PesepBHelil ypok. O600IICHNE 1
cUCTEeMaTH3allHs 3HaHUH 110 TeMe
"naamuka"

163

PesepBHelil ypok. O600IICHNE 1
cucTeMarusanus 3HaHui o teme "CraTuka
TBeporo Tena"

164

PesepBHelil ypok. O600IICHHE 1
cUCTEeMaTu3alus 3HaHUH 1o TeMe "3aKOHbI
COXpaHEHHUS B MEXaHHKe"

165

Peseprubiit ypok. O6001IeHNE 1
cucTteMaru3anys 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

166

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe




"Tepmonunamuka. TenaoBbie MalIUHbI"

167

Peseprubiit ypok. O6001IeHNE 1
cUCTEMaTH3alysl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUS BELLIECTBA.
®dazoBble nepexoan”

168

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Dnexrpuueckoe noiue"

169

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3allusl 3HaHUi 10 TeMe
"IToCTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHelil ypok. O600IICHNE 1
cucTteMarusanys 3HaHui mo reMe "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoabueie  ITpaxruieckue ilsyllemm ::6[()1:1[;0B3TEJILHLI€
padoTsI padoThbI pecypen
B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1
I'mnote3a Amrmepa
Bektop MmarauTHON nHAYKIMK. [IpuHImn
2 CyNEepHO3UIIMM MATHUTHBIX MoJed. JInnuu 1
MarHUTHON MHIYKIIMU
3 MarsuTtHoO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIiT DpcTena
Cuna Amnepa, e€ HalIpaBJIEHUE U MOJYJIb 1
5 Pemmenue 3agau 1
6 [Ipumenenue 3akoHa AMmepa. |
DNEKTPOU3IMEPUTENBbHBIE TIPUOOPHI
Cuna JlopeHiia, €€ HanTpaBJIEHHE U MOAYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemenue 3agau 1
Pa6ora cunsl Jlopenia 1
10 Pemmenue 3agau 1
1 MarauTHo€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKH, rnapa- U 1uaMarHeTUKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHETUKOB. 1
[Ipumenenue peppoMarHeTUKOB




13

Pemenne 3agad mo reme "MarautHoe mose"

14 Pemenne 3agad mo reme "MargutHoe nose"

15 SIBneHue 2IEKTPOMArHUTHON MHIYKIUU.
IToTok BEKTOpa MArHUTHON UHIYKIIHHU

16 OJ1C unayKkuuu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIUU
®dapanes

18 Buxpesoe anexrpudeckoe nojue. Toku Oyko

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

7 SBnenue camounaykiuu. J/C
CaMOUHTyKITUU

24 DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10J1€

25 Pemenue 3agau

2 O0o001IcHNEe U CHCTEMAaTHU3aLKs 3HAHUH 110
TeMe "DneKkTpoauHaMuka”

7 KoHnTposbHast pabota 1mo teme
"OnexkTpoauHaMuKa"

73 Konebarenbnas cucrema. CBOOOIHbBIE
KoJjeOanus. ['apMoHYEeCKre KoaeOaHus

29 Kunematnueckoe u TMHAMHUYECKOS

OIHCAaHHUE KOJeOaTEIbHBIX I[BI/I)KGHI/Iﬁ




DHepreTuueckoe onvcanue. BeiBoj
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKUX

30 KOJIeOaHWI U3 UX YHEPTETUIECKOTO U
KHHEMATHYECKOTO ONMMCAHMS

31 Ammuintyna u ¢aza KonebaHui
[Tepnon n wactora konebanuii. [leprosn
MaJIbIX CBOOOIHBIX KOJIeOaHU

32 MaTeMaTU4YeCKoro MastHuka. llepuon
CBOOOIHBIX KOJICOAHUN TIPY)KHHHOTO
MasTHUKA

1 3aryxatomye Kojaebanus. BeiHyK1eHHbIE
koyieOanms. Pe3onanc

34 ABTOKONCO0aHUA

35 Pemienne 3amau

16 VYpok-koHpepennus "MexaHn4ecKue
KOJIcOaHMs B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O0o001IcHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teme "Mexanuueckue Kojaeoanus"

13 DIIeKTpOMarHUTHBIE KOJICOaHUs.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTYI0M CHIIbI
TOKa B KOJIEOATEILbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUU B UICATHHOM
KOJIe0aTEIEHOM KOHTYpE
3aTyxaromue 3JIeKTPOMarHuTHhIS

41 KosieOaHus. BeiHyKIeHHbIE

OJICKTPOMArHuTHBIC KoJIe0aHus




IIepemennsblii TOK. Pe3uctop u koHAEHCATOD

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karyika M"HTIYKTUBHOCTH B LIENTU
NEePEMEHHOT0 TOKa

44 3akoH Oma 1l 2JIEKTPUUYECKON 1enu
MEPEMEHHOT0 TOKa
MomHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U ICHCTBYIONIEE 3HAUCHUE
CHWJIBI TOKA U HAIIPSKEHUS

46 Pe3oHaHc B a5ieKTpuUecKoOi 1enu

47 Pemenue 3agau
Wneansublif TpanchopmaTop.

48 [IpousBocTBO, epeaaya u MoTpedIeHne
3JIEKTPUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 aneKTpo’Heprun. KynbTypa nucnonp30Banus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

50 Pemmenue 3agau

51 Pemenue 3anau

5 O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
TeMe "DJIeKTpOMarHuTHhIC KojaeoaHus"

53 Mexanudeckue BOJTHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpassyk u ynprpassyk. LllymoBoe

3arpsi3HEHHUE OKPYXKAIOIIEH Cpeibl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHHIE BOJIHBI. M3nyueHue
OJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBOMCTBA 2JIEKTPOMArHUTHBIX BOJH

60

[IIxana >1€KTPOMarHUTHBIX BOJIH.
[IpumeHeHne 31eKTpOMarHuTHHIX BOJIH B
TEXHUKE U ObITY

61

[TpuHIUTIBI PAMOCBA3U U TEIEBUICHUS.
Pagnonokarusi. DIeKTpOMarHUTHOE
3arpsi3HEHUE OKPYKaloIel cpe/ibl

62

KonTtposbnas padora o teme "Konebanus
Y BOJIHBI"

63

CaerT. 3aKOH IPSMOJIUHENHOTO
pacIpocTpaHeHHs CBETa

64

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPaHEHUsI CBETA

65

Orpaxenue cBera. [Lockoe 3epkaino.
Cdepuuaeckoe 3epkano

66

[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTesb NpeIoMIICHHUS.
[TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIiA yroJ MOJHOTO BHYTPEHHETO
OTpaXKeHUs

67

Pemenne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U MPEJIOMIICHUA CBETA

68

Xon stydeit B mpusMe. Jlucrnepeus cBerTa.
CnoxHBIN cocTaB Oenoro ceera. L{Bet




JInnsbl. @OKyCHOE pacCTOSIHUE U

69 ONTUYECKas CUJIA JTUH3BI

70 [Toctpoenne n306pakeHuit B IMH3aX U UX
crucTtemax. Y BEJIMYEHHE JIMH3bI
Pemenue 3a1au Ha mocTpoeHue

71 M300pakKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JMH3

72 ['a3 kak onTuyeckas cucrema

73 Pewenue 3anau. IIpenensr npuMeHUMOCTH
reOMETPUUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucniepcus ceera

76 WNurepdepenius ceera

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemmenue 3agau

79 [Ipumenenue naTephepeHITuN

80 Hudpakmus ceta

21 Hudpakaunonnas pemérka. Y ciaoBue
HaOJI0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3anau

85 CBeTOBBIC ABJICHUS B IPUPOJIE

26 O0001eHre 1 cUCTEMATU3ALMS 3HAHUI 110

Teme "OnTuka"




87 KonTtponsHas pabora no Teme «OnTHKa» 1
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI MIEKTPOJAUHAMUKH U 1
OPUHIUI OTHOCUTEIBLHOCTH

29 [ToctynaTel cnenuaibHON TEOPHUH 1
OTHOCUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[IpeoGpazoBanust Jlopenma. Ycnosue

90 MPUYMHHOCTH. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHue BPEMEHHU U
COKpAIlEHUE JITTUHBI

91 DHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN 1
YaCTHUILIbI

9 CBs13b Macchl C 3HEPTUEN U UMITYJILCOM 1
PENSITUBUCTCKON YaCTULIbI. DHEPT Ul TOKOS

93 PaBHOBECHOE TEMIOBOE UBITYyUYEHUE 1

94 3akoH cmenieHus Buna 1

95 ['unore3a M. [lnmanka o kBanTax. @OTOHBI 1

96 DHeprust U UMIyIIbC GOTOHA 1

97 ®dotorpdexr. OnbiTer A. I'. CtoneTora. |
3akons! pororddexra

08 VpaBuenue DitHmTeiHa 17151 hoTodddekra. |
"Kpacnas rpanuna" ¢porosrddexra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa 1

100 BoiHOBEIE CBOMCTBA YaCTHIL 1
Bonnsl ne bpoins. JlnuHa BOIHBIL 1€

101 Bpoiins u pa3meps! 00J1aCTH JTOKATU3AHH 1

JBUKYILIEHCS YaCTULIBI




102

KopnyckynsipHO-BOIHOBOH Ayann3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crennduka u3mMepeHuid B MUKPOMEPE.

104 COOTHOILICHHS HEOTIPEAEIEHHOCTEN
['eitzenOepra

105 Pemenue rpaduueckux 3aga4d

106 Pemenue pacu€THbix 3amau
KonTpomnpHas padora o Temam: "OCHOBBI

107 CTO", "KopmyckyJspHO-BOJIHOBOI
ayanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapnas monens atoma Pesepdopna

109 IToctynatel bopa

110 Bunel ciektpoB. CiekTp ypoBHEN 3HEPIUU
aToMa BoopoAa

11 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 WBaneHKo. 3apsa 1 MaccoOBOE YMCIIO sAJIpa.
H3oTonbl. PaguoakTHBHOCTH
3aKOoH paJnoaKTUBHOro pacnana. CBoiicTBa

114 MOHU3UPYIOUIETO U3NydeHus. Biausinue

PAANOAKTUBHOCTHU HA KUBBIC OPraHHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie
cuibl. Jledekt maccol siapa. SnepHbie
peakuuu. SnepHsie peaktopsl. [IpoGiembr




YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKTHI PA3BUTHS SACPHOM
SHEPreTHKU

116

Mertoabl perucTpaluy U UCCIEA0BAHUS
37eMeHTapHbIX yacTull. DyHaaMeHTalbHbIC
B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mojenu. KBapk-riitooHHas MOAENb aJJpOHOB

117

®usuka 3a npeaenamu CTanzapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. ENMHCTBO pU3NUecKoil KapTHHBI
Mupa

118

Oranel pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTB 3aKOHOB (DUBUKHU TSI
0OBSICHEHUS IPUPOBI KOCMHYECKHX
00BEKTOB. METOIbI aCTPOHOMHYECKHX
HCCIICIOBaHUI

120

CoBpeMeHHBIE ONTHYECKUE TEIECKOTIBI,
paanoTesecKonsl, BHeaTMochepHas
ACTPOHOMHS

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE3/1bl, TNIAHETHI, UX BUJUMOE JBUKECHHE

122

Comnueunas cucrema. Comnure. ConHeunas
akTUBHOCTbH. McTrounuk sneprun ConHia u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "crniekTpanbHbINA KIacc —




CBETUMOCTH"

124

3Be3 bl IVIaBHOU MOCIEN0BATEILHOCTH

125

Buyrpennee ctpoenue 38€31. COBpeMEHHBIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBostronny CoJiHIa 1 3BE3. DTallbl )KU3HU
3BE3N

126

Muteunsiii [Iyte — Hama [Manakrrka. Turbl
ranakTuk. YEpHbIe ABIPHI B A/Ipax rajJakTUK

127

Bcenennas. Pacuinpenne BeenenHoil. 3akoH
Xa66mna. Teopus bomnbiioro B3peiBa.
PenukroBoe uznyueHue

128

MacmrabHas cTpykTrypa Beenennoii.
Meraranaktuka

129

Hepeménnsie mpoOieMbl acCTpPOHOMUU

130

Du3nYEeCKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOT'O IOJIS
IMOCTOSIHHBIX MAarHUTOB' WJIH
"UccnemoBaHue CBOMCTB
deppomarneTrkos" i "HccnenoBanue
JIEHCTBUSI IOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cunsl AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
unu "OnpeneneHre MarHUTHOM MHITYKIIUU
Ha OCHOBE M3MEpPEHUS CUJbl AMriepa"

132

Du3HYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS




AIIEKTPOMArHUTHOM MHIYKIUU'" WIIH
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MarHuTHOTO Iojs"

133

Du3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CaMOUMHIYKIIUN"
win "COopKa MOJENH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Du3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue nmeproia CBOOO HBIX
KOJICOaHU HUTSHOTO U MPYKUHHOTO
MasTHUKOB"

135

DuU3NYECKU MPAKTUKYM MO TEME
"TIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasTHUKE"

136

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue nepeMeHHOr0 TOKa 4epes
HIOCJIEIOBATENIBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIM [IEPEMEHHOrO0 TOKa"

137

DuU3nYECKU MPAKTUKYM MO TEME
"N3y4yeHne napameTpoB 3ByKOBOW BOJIHBI"

138

DuU3NYECKU MPAKTUKYM MO TEME
"NU3Mepenne nokazaresns NpeaoMIeHUs
crekna" win "[lonydeHne n300pakeHus B
CHCTEME U3 IIOCKOTO 3epKajia U JUH3bI"

139

Du3nYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS pACCEHBAIOIINX
uH3"

140

Du3NYEeCKU IPAKTUKYM I10 TEME
"HaOmronenue nudpakuuu, HHTEpQepeHInu
U ToJisipu3anuu ceera'

141

DuU3NYECKU MPAKTUKYM MO TEME
"OnpeneneHyre UMITyJIbCa U SBHEPTUU
PENATUBUCTCKUX YacThll (1o GoTtorpadusm
TPEKOB 3apsDKEHHBIX YacTUI] B MArHUTHOM
nosie)"

142

DuU3NYECKU MPAKTUKYM MO TEME
"N3mepenue noctossHHOM [ lnanka Ha
OCHOBe uccneaoBanus Gorordpdexra” win
"UccneqoBaHue 3aBUCUMOCTH CHIBI TOKA
yepe3 CBETOANO/T OT HAMpsKeHUs "

143

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue cnekTpa pa3pekxeHHOro
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHOM Punbepra"

144

DuU3nYECKU MPAKTUKYM MO TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
MCIIOJIb30BaHUEM JI03UMETpa" Win
"N3y4eHne moriaoneHus 6eTa-4acTuly
aTroMUHHEM"

145

DuU3nYECKU MPAKTUKYM MO TEME
"HabmtoneHus 3BE3AHOTO HEOA
HeBOOpy)KéHHLIM TJIa30M C UCIIOJIb30BAHUEM
KOMIIbIOTEPHBIX IIPWIOKECHUHN IS




orpeeNieHus TIOJ0KEHUsST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMYIIAPHS U IPKUE
3B€3161" win "HaOmroneHus B TENECKOII
JIyHbI, IUTaHET, TYMaHHOCTEN U 3BE3THBIX
CKOILICHHI"

146

O00011eHNe U CUCTEMATU3AINS 3HAHUIA.
Ponb ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOJIOTHUECKOM,
COITMATLHOM M 3TUYECKOH chepax
JCATCIIBHOCTHU YCIIOBCKA

147

O0001IeHNe U CUCTEMATU3AINS 3HAHUIA.
Ponw u mecTo Gpusuku u acTpOHOMUH B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

148

O06o0011eHne U cUCTeMaTU3alus 3HAHUH.
Poinb ¢puznueckoil Teopun B GopMUpoBaHUU
MIPEICTABICHHUH O (PU3NYECKON KapTHHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHpA B
00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

149

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunematuka"

150

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110
teme "Iunamuka"

152

O00011IeHrE U CUCTEMATU3ALUS 3HAHUH 110
teme "CTraTtuka TBeporo teaa"




153

O0o01IeHre U cUcTeMaTU3alus 3HAHUN T10
TeMme "3aKOHBI COXPAHEHUS! B MEXaHUKe"

154

O06o0011eHe U cUCTeMaTH3aIs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

155

O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIIHb"

156

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMme "ArperatHble COCTOSHHS BEIIIECTBA.
®dazoBble nepexoab”

157

O00011IeHIE U CUCTEMATU3ALMS 3HAHUH 110
Teme "DnekTpudeckoe mnoie"

158

O06o0011eHNe U cUCTeMaTH3aIs 3HAHUH 110
teMe "[10CTOSHHBIN 27eKTpUUECKUil TOK"

159

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Toku B pa3In4HbIX cpenax”

160

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
Teme "Maruautaoe noje"

161

PesepBHelil ypok. O000IICHNE 1
CHCTEMATU3AaLMS 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubiil ypok. O6001IeHNE 1
cHCTeMaTH3aIMs 3HAHHUH 110 TEME
"Mexanndeckue koiaeoanusa"

163

Peseprubiit ypok. O6001IeHNEe 1
cUCTeMaTH3alysl 3HaHUi 10 TeMe
"DreKTpoMarHuTHeIE KoieOanus"




164

PesepBHelil ypok. O000IICHHE 1
cUCTeMaTH3alusl 3HaHUi 10 TeMe
"MexXaHU4YEeCKHE U AIEKTPOMAarHUTHbBIE
BOJIHBI"

165

PesepBHelit ypok. O000IICHNE 1
cucTeMarusaius 3Hanui mo reme "Onruxa"

166

Peseprubiil ypok. O6001IeHNE 1
cucTeMarusalusa 3HaHui mo teme "OCHOBEI

CTO"

167

Peseprubiil ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PeseprubIil ypok. O6001eHNE 1
cucTeMaru3anus 3Hagui mo reMe "dusuka
aTtoma"

169

PesepBHelil ypok. O000IICHNE 1
cucreMarusanus 3HaHui no teme "duszuka
ATOMHOTO Si7Jpa W 3JIEMEHTAPHBIX YacTul"

170

PesepBHelil ypok. O000IICHNE 1
CHCTeMaTH3allMs 3HAHUH 10 TeMe
"JnemeHTsl acTpoduzuku”

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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