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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOH o0Opa3zoBaTenbHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3ALUAX
Poccuiickoit ~ ®denepanuu,  pealu3ylOIMMX  OCHOBHbIE  00pa3oBaTElIbHBIC
MIPOTPAMMBI.

[Tporpamma mo ¢u3uke ompeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICiiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JIOTUKKA y4eOHOro Tmpolecca, BO3PACTHBIX OCOOEHHOCTEH  00yYaroIuXcs.
[IporpamMMa 1o ¢usuke AaéT TMpeACTaBICHHE O LENIX, COACpKaHWM, OOIIei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca ¢uzuku yriayOJEHHOTO YPOBHS IMO3BOJISIET PEaTn30BaTh
3aa4 MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KayKIbIM
OOy4JaromMMcsi, KOTOpbIE HEOOXOAUMBI IS TMPOJOJDKEHHs Oo0pa3oBaHUs B
OopraHu3anusx mpodecCUOHAaTBLHOTO O00pa30BaHUS M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme 1o QusNKe ONPENeNAIOTCS TUTAHHPYEMBIE PE3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeJAMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW It pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN MOIXO.

[Iporpamma o gpu3MKe BKIIOYALT:

IUTAaHUPYEMBIC pPe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayOia&éHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI 110 T0/1aM 00YUYECHUS;

coJiepkanure yueoHoro npeamera «Dusmnka» mo rogam 00yyeHusl.

[IporpaMma mo ¢u3MKe HMeeT MPUMEPHBIM XapakTep U MOXET ObITh
WCITOJIP30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX



MOJXOJI0OB K TMpernojaBaHuio (U3MKKM Ha YrIIyOJEHHOM YpOBHE MpPH YCIOBUU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COIEPIKAHUS Kypca.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyIAas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kypce GU3UKH — CHCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNpEeNeIio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpOBAHUE YMEHUN NPUMEHSATh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCSA JIOTMUECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoiara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuTHEM OOIIeCTBa, a TaKXkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriy0iaEHHOTO ypoBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3Yy4YEHHBIX TEOpUM M 3aKOHOB. IIpu sTOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cofiepKaHusi MPorpamMmbl MO (PU3MKE JOHKHO OBITH OCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHOro mporecca. s yriyonéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuana, JadopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crmocofa peanu3anuu (PU3NYECKOTO TMpakTUKyma. B mepBom ciydae
NPaKTUKYM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTtopoil cmocod — 370
UHTErpauus padoT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOpPHBIX paboOT, KOTOpbIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazzgena (temsl). I[lpu sTom mom pabortamu
MPAaKTUKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO HHCTPYKIIUU.

B nmporpamme mo (@usMke cuUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMma MpPEACTaBICHA €IMHBbIM mepeuyHeM. Bridop
TEMaTUKU U1 3TUX BUJOB YUYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAsS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSMH NPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHHS], WUCCIIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHWE YAENSETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM 15 pacu€THBIX 3aja4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MUECKON MOJENBIO, MMO3BOJISIIOIINE MPUMEHSATh
W3yYCHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfenia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenioB. [[isi kKaueCTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIOTCA 3aJaHMsl Ha OOBACHEHUE/NpPEJCKa3aHhe MPOTEKAHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu A CUTYaluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO IMpolecca Kypce (QU3NKHU YrIyOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I11ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3NKK JODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMMe II0
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
MEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3HWKE KIIOUEBbIX JEMOHCTpAIUi s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUUYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BUEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU HEJIIMHU U3y4€HUsI PUZUKHU B 001IEM 00pa30BAHUU SIBIISIFOTCS:



dopMupoBaHHEe HWHTEpECa U CTPEMIICHHS OOYy4YaloluXcsl K HayYHOMY
U3YYCHUIO TPHUPOJBI, PA3BUTHE WX HHTEIUICKTyaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHpPOBAHUE
MCCJIEI0OBATEILCKOIO OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

¢bopMUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HUS OCHOB
CTPOEHHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCIOJIb30BAHUEM (DU3UUYECKUX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupOBaHHE TPEACTABICHUA O POJIM (PU3UKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXKHBIX  cepax Oymyiein
poecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUsI:

npuoOpeTeHne CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHY0  (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHrE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIJIsI OOBICHEHUS
bu3nUecKux SIBJICHUN B MPUPOJE W JUISI MPUHITHS TPAKTUYECKUX DEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3MYHbIX 3aJad C SBHO 3aJaHHON
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHUe
(bu3nueckol MoOJenH, aJeKBaTHOM YCJIOBMSIM 3ajladyd, B TOM YHCIE 3a]a4y
WHKEHEPHOTO XapaKTepa,

NMOHMMaHuEe (U3HYECKUX OCHOB U TPUHIIUIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJaMU CaMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEICHUS
¢u3MYeCKUX  OKCIEPUMEHTOB, aHajdW3a ¢ HMHTEpPOpeTanuud  HHPOpMAaIH,
OIpeeNICHUs TOCTOBEPHOCTH MOJyUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM IS PAa3BUTUA YMEHUU INPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodecCUOHATbLHON JAeSTEILHOCTH, CBI3aHHOMN
C (PUBHKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha YpOBHE CpPEIHETO O0OIIero
oOpa3oBaHusl BbIOMpaeTcss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
o0pa3oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOILEro
oOpazoBanus otBoutcs 340 gacoB: B 10 kmacce — 170 gacoB (5 4acoB B HENEIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).



[Ipenmaraemerii B mporpamMmme 1o (u3uKe TMepedeHb Ja0OpaTOPHBIX W
MPAKTUYECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpPOBENCHHUS J1a0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHIMBHIYaJIbHBIX
O0COOCHHOCTEM 00yJarOInuXCl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B IMpollecce Mo3HaHus mnpuponbl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (AHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMid  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUU M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €r0 IPUMEHUMOCTH. Pu3ndeckas
TEOpHUS.

Pons m mMecto Qu3Nku B (POPMHPOBAHWM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

M3mepeHne cuiibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HM(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKIUH Ha OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIleHnii U CI0KeHHEe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIbHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOrO0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAaHTCHLMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUSl KHHEMAaTHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY M
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3y4yeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTM OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN).

N3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTHIO TeJa.

W3yyeHue IBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOM I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOro MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwita. [IpyuHImn cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpoThl. J[BHXKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3mepeHre paBHOACUCTBYIONIECH CUJI TIPU JABMXKEHUH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rUMOTE3Bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSsL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPpAKMuUKym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M I3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBM)KCHHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHECHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHNE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.



[loreHnManbHple W HENMOTEHUMANbHbIE Cuibl. [loTeHmanpHass >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm [ MACaNbHON >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

N3mepeHre MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3mepenne nMiryiibea Teia 1o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenue pabOThl CWIIBI TPEHHUS TPH JABMXKEHHHM Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosexkyasipHas pu3uKka U TEpMOAUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYysipHO-KuHeTndeckoi teopun (MKT), wux
ompiTHOE oOocHOBaHme. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBHKYTCSI XaOTUUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanerona. M3omponeccrl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

CBsi3b a0CONIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MOoTy4YeHUE HAaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Monenu KpucTauInuecKuX peméeToK.

HabGnrogenue u nuccieoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHue WH30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUU IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE U BHyTpeHHUE napameTpsbl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYUH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tTepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnenps wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOTHl mNpu Temionepenaye. [lonsrue o0
aanabaTHOM TIpoliecce.

IlepBbiii  3aKkOH TEpMOAMHAMUKHU. BHyTpeHHsaAss dHeprus. Komuuectso
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gecTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOIIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
WCII0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3menenune Temmneparypsl pu aanadaTHIecKOM PacIIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanus. VcnmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HaceblllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KAYECTBEHHOM ypOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuIimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX APOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanunnsipasie siBeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTrpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMs. OJIEKTpUUYeCKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHMAJIEKTPUKA U  MHOJYIPOBOJAHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3IEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSHYKEHHOCTH TOJIS U Pa3HOCTH
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINU STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsIOB.

JuanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jlusnextpryeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIINAJIOB (HampsiKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAVMHEHNE NPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM  (3aMKHYTOM) DJJICKTPUYECKOW IenMu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAMN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAIJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHu4ecKkue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: Ta30pa3psaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amexTposusza.

N3mepeHne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS. C YUETOM COJIEPIKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUCHUEM MEMO006 HAYUHOZ0
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (pusnMyeckas BeIWUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXaroulell cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTAaTUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOJIb30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUH
MOJIyYE€HUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Macnummnoe noJe.

B3auMopnencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKH, Napa- U AMaMarHEeTHUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHYCCKUC TIPOLECCChl: IMPHUMCHCHHC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUSA IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1edCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MarHNTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOM uWHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENH TMOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT AJIEKTPU3ALNU TeJl IPU JABHXKEHUU B MAarHUTHOM IOJIE
3emun.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKUE (3aKOH COXPAHEHHS] MEXaHUYECKOU sHepruun). BriBon
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. [lepuom Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpoMCcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHU Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Teproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUMM Tpy3a Ha MAaCCHUBHOM TMpPYKMHE C LEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UACAIbHON MOIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHIH.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCATopa C aMIUIMTYOM CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrinyxneHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PEe30HAHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIEpeIay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['ereparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenb 3IeKTpPOMarHuTHOTO TeHEepaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJICOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3sonanc mnpum mocienoBaTeNIbHOM COEAMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 PUHIMI ASUCTBUS TpaHChopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAobHbIE BOJIHBL. Ilepuos, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, HHTephEpeHLUs |
U pakius.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMarHUTHBIC BOJIHBIL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIusi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaoIIel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTeHHA, Teraedon, CBY-neus,
yIIbTPa3ByKOBAs AMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmroenue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnnu u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

Habmronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTpPa)KCHHE,
npesoMIIeHUE, MoNspu3anus, AMpakuus, HTepdepeHIHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHns. [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHUE [UIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaroliie JuH3bL. ToHkas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(hEepUYecKOil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTesl MPEJIOMIICHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspematomas crnocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. I[IpuMepnl KilacCHYeCKHUX
UHTEeP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TP TNAaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: OYKH, JIyma,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus: CBETa.

HaOnronenue noJiHoro BHyTPEHHET0 OTpakeHus. Mojieinb CBETOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokasarens npeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHINY JIa3ePHOTO U3JIYYCHUS HA IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHune IMHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTtymatsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemenus Buna. I'unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuina» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkaroIllyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoira. Jlnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAIW3alUu JABWXKYyLIeWca vactulbl. KopmycKymisipHo-
BOJIHOBOH Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3akoHOB BHEIIHETO (poTodddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaon [lmanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OnbITEl MO UCCIEIOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynater bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUHU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HaOmroienue iMHe4aToro crnekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH paAMOAKTUBHOTO pacnaga. PaanoakTHBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusiHHEe pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. Snepubie cuibl. Jledext maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIIETOBAHUS DIIEMEHTAPHBIX YACTHUL.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmojaenu. KBapk-TriitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO QpU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas: TOMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpeKoB 4yacTHIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOTIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpEeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky um kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3/ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUIEHUU.

DOu3n4ecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HW3MEPEHHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCICPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o01marniee NOBTOPEHHUE.



O0o01eHre U cucTeMaTU3alus CoAepKaHusl pa3fenoB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMH B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
busnyeckoil Teopuu, poiib GU3HNUECKON Teopun B POPMUPOBAHUU MPEIACTABICHUIM
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NnO3HaHUA: SBICHHUE, HAy4YHbId (DAaKT, rumoresa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, ODKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKUMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMSI TPEYTOJILHHUKOB,
oTpeJIeIeHHE TUIONIAIN TFIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHBIC
JIBW)KCHUS B JKUBOW MNPHUPOAE, OKOJOTHMYECKHE PHUCKUM TIPU MPOU3BOICTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpPUCTAIUINYECKAs: CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJMIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUAN 3JIEKTponepenad, 3JIEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN aIapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapesi, CIyTHHUKOBBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYyYalolIerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIHUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKIKOYAsA OCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K pa3IuUHbIM chepaM Ipo(ecCHOHATBHON AESITEIIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHAUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBbie Jijornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBATh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PacCCMaTPHUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TMOCIIECICTBUN IE€SATEIBHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH Pa0OTy B YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHusT 3a1ad  (pU3nIecKoro
COJZIEpKaHMsl, IPUMEHEHUIO PA3JIUYHBIX METO/IOB O3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Yy €€ PpEIIeHUs, HaXOIUThb ApPryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHECATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIbHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunopmanmueii:

BJIAJE€Th HAaBBIKAMH MOJy4eHUs MHGPOpMaMK (HU3HUUYECKOr0 COJepKaHUs
W3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU pa3IHuHBIX
BUJIOB U (hOpM IIpe/iCTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJI30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoONtoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAEPKAHUS B pa3iMuYHbIX (opMarax ¢
yu€TOM Ha3HayeHWs WHGOpPMAlWMKU M IIeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaTU3aIIH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKH U BO BHE-ypOUHOU
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBHH C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3NKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMS MPAKTHYECKOW paboThl ¢ yYETOM UMEIOUINXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0cTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMUA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKH CUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIN UHTEIUICKT, MPEIOoJIararoIIi
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AIMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM :

NOHMMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTHYECKOM, COIMaJIbHOM M JATHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyath YCJIOBHMS NPUMEHMMOCTH MojeNned (QU3MYecKuX Tel H
IpOLIECCOB (SIBJICHUI): HWHEpIMaNbHAas CHUCTEMa OTCY€Ta, aOCOJIOTHO
TBEpIOE TEJIO, MAaTepHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE MajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
ylnpyroe 1 a0COJIFOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIETH Ta3a, KUAKOCTU
U TBEPAOrO (KPUCTAILUIMYECKOT0) Tela, UACabHbII ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paziuyath YyCJIOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECChl U SBJICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HproTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa M MEXaHUYECKOU
DHEPrUH, CBSI3b PadOTHl CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON HEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHB MoOJEKyIsApHOW (U3UKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KMHETUYECKOW SHEpPruer TEIJIOBOTO IBWKEHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
JHEPruer TEmIOBOro JBHKEHHUS €ro YacTHUl, CBSA3b JIaBJICHUS WUIEATbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoHd, YpaBHEHHE
MenneneeBa—Knaneipona, TMepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs Menaeneea—KitanenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA U JUId 3aMKHYTOM JJIEKTpUYECKOM Ienu, 3akoH Jlxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTPoIn3a);

ONKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBUS Tena ¢ 3emi€éil BONM3M €€ MOBEPXHOCTH,
HEeprusi ynpyrod nedopmanuyd NOPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoytoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIMAI 3JIEKTPOCTATUYECKOTO MOJIH,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABIKYLIas CWja, CWIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuiebHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOrO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Mudy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAIIPaBIEHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOM BETMUUHBI OT
APYroM C  HCIOJIB30BAaHMEM  IIPSAMBIX  HW3MEpPEHHM, INIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3a/laHHOU
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAaHUM MAaTEMaTHUYECKHMX METO0B
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHANM3UPOBaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOITYYEHHBIX PE3YJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylollMe MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
HO3UILUI 3KOJOTUYECKON O0€30MaCHOCTH, NMPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHUU JTOCTHXKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEIOBEYECKOrO
00I11eCTBa;



OPUMEHSTHh pa3jlyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIINHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHaNbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUINA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBE€Ka W JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHE OMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
AIIEKTPOIMHAMUKH, CHEIMATbHON TEOPUH OTHOCHTEIHHOCTH, KBaHTOBOU
bu3uku, poib (puzmyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nUecKoil KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHUYECKUE KOJeOaHNs, MaTeMaTHIECKUIl MasTHUK,
UJCTbHBIA TPY>KUHHBIA MAaSTHUK, TAPMOHUYECKHE BOJHBI, WJICATHHBINA
KOJIe0aTEeNbHBIN KOHTYp, TOHKas TUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBIICHATH DJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI  KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  JUIs
doTodpdexra, mnepBbli U BTOpOM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN UM 3HEPTUU B SJECPHBIX PEAKIMAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Judpakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (pu3nyecKkue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paKeHUE, CO3]aBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUS HeOECHBIX TeJ, SBOJIONNHN 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHNE 3aBUCHUMOCTEH (PU3NUYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIIeI0BaHUN
B paMKax ydueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUEeCcKOl MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHUM MMEIOIIUXCS JTaHHBIX, aHATTN3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIlMN 3HAHUN U3 IPYTHX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCykKJIeHUI C OOPO Ha N3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOMW C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jlyHble cocoObl paboThl ¢ HHpopManuen (GusnIecKoro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC U TI03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBINIOJTHEHMSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AeTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npodhecCUuOHATBbHON AESITeIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie  I[IpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Uroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpIOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1
33 Arperatsble cocTosiHMS BelecTBa. da3oBbie 14 1
’ TIepEXO/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10 ‘
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170

16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DJEeKTpPOMarHUTHBIC KOJICOaHUS 15
)3 MexaHnyeckue U 3J€KTPOMarHUTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 15

4.2 ®uszrka aroma 5

43 du3MKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4eCcKuil NPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIIbBHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

dusnka — pyHAaMeHTaIbHAs HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECcCe
1o3HaHus pupoabl. Habmonenne u
SKCTIIEPUMEHT B U3HKE

CniocoObl u3mMepeHus: GU3NUECKUX BEIUYUH

AOCOIOTHAs M OTHOCUTEIbHAS TOIPEITHOCTH
U3MepeHui (PU3MUECKIX BEITNIHH

MopnenupoBanue B ¢pusuke. Ponb u mecto
¢usuku B QOPMUPOBAHUHU COBPEMEHHON
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
NEITEILHOCTH 0N

Mexannueckoe asuxenue. Cucrema oTcyera.
OTHOCUTENBHOCTh MEXAHUUECKOTO
nerxkeHus. [Ipsmast u oOpaTHas 3a1aun
MEXaHHUKHU

Pannyc-BekTop MaTepualibHOW TOUKH, €70
MPOEKIMU HA OCH KoopAuHaT. Tpaekropusi.
[Tepememenue. Ckopocts. X npoekuuu Ha




OCH KOOpAHHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'padrueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenune 3anau

HepaBHomepHoe aBukeHnue. MrooBeHHas
CcKopocTh. Yckopenue. [Ipsamonnneiinoe

ABVIKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPSIMOIUHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE najieHne. Y CKopeHue
CBOOOJIHOTO TaJIcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BPEMEHH U UX rpaduKu

14

15

16

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU3O0HTY

KpuBonunelinoe aBuxeHue. JBrxeHue no
OKPYKHOCTH. YTJIOBasl U TUHEHHAsA CKOPOCTb.
Ilepuon n wacrora. LleHTpOoCTpEMHUTENBHOE U
MIOJIHOE YCKOpPEHUE

Konrtponsnas pabora no reme "Kunemaruka"

17

Ilepsiif 3akoH HproToHa. MHEpUMaibHbIE
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENILHOCTH [ anues.
HeunepuuanbHble CUCTEMBI OTCYETA

18

Cwuta. PaBHonelicTByromas cuina. Bropoit
3akoH Hrrorona. Macca




B3aumoneiictue ten. Tperuil 3aKkoH

19 Herorona

20 [Tpuniun cynepno3uinuu cuil. Pemenue
3aJa4 Ha IpUMEHeHue 3akoHOB HbioToHa
3aKOH BCEMUPHOI'O TATOTEHUS.

21 DKBUBAJICHTHOCTb IPAaBUTAIIMOHHON U
WHEPTHOU MaccChl

” Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO
naJeHUs
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuiia tpenust. [Ipupona v BUAbI CUI TPEHUS.

25 JIBH>KEHUE B )KUIKOCTHU U ra3e ¢ YYETOM
CHUJIBI COITPOTUBIIEHUS CPEebl

26 JaBnenue. I'mapocrtaTuueckoe 1aBiIeHUE.
Cuna Apxumena

7 AoOcomoTHO TBepaoe Teno. [loctynarensHoe
Y BpallaTelibHOE JBUKEHUE TBEPAOrO Tela

73 MOMEHT cuiIbl OTHOCUTENBEHO OCH BPALLEHUS.
[Imeqo cumel
CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. Y cnoBus
paBHOBECHUsI TBEPIOTO Tena. Bumsl
paBHOBECHS

30 Pewenue 3anau

31 KonTponbhas pabota no teme "J[uHamuka.




32

Cratuka TBEepaoro rena"

HNMnynbsc maTepualbHOW TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. LIeHTp Macc cucTemsl
MaTepUaibHbIX TOYEK. TeopeMa 0 JBUKCHUU
LIEHTpa Macc

33

HMMnynbsc cuiibl 1 M13MEHEHUE UMITYJIbCA TEIa.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUKCHHE

34

35

36

MoOMEeHT uMITyJIbca MaTEPUAIBHON TOYKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
UMITYJIbCa B LIECHTPAJIbHBIX MOJIAX

Pemenue 3amau

Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemeniennu. ['paduueckoe npeacraBieHue
paboThl CUIIBI. MOIIHOCTH CHJTBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHNU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOYKU

38

39

40

IToTeHManbHbBIE U HENIOTECHIIUATIbHBIE CHUIIBIL.
[TorenunaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

Tperbsa kocMudeckast ckopocTb. CBs3b
paboThl HENOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUN

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm Ui uacanbHON




KUIKOCTH

KonTponpHas padoTta o Teme "3aKoHbI

4 COXpaHEHHUs B MEXaHHUKe"
Pa3BuTue npenacraBieHuid 0 npupoe

42 ter1oThl. OcHoBHBIE noJioxkenust MKT.
Huddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 Ten. XapakTep JBWKEHUS U B3aUMOICHCTBUS
YacTHUI] BELLIECTBA
Macca u pazMepsl MOJIEKyIT (AaTOMOB).

44 KonnuectBo BemectBa. [locTossHHas
ABoranpo

45 Temneparypa. Temnosoe paBHoBecue. [llkana
Lenbcus

46 Pewenne 3anau

47 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI

43 VYpaBuenue Menneneesa-Knamneiipona.
Pemenue 3agau

49 AbcomoTHas TeMneparypa. 3akoH JlanbToHa

50 W3omporieccel B naeanibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'padmueckoe npencraBaeHne U30MPOLIECCOB:
U30TepMa, U30X0pa, n306apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenne 3amau
CBs13b a0COTIOTHOI TeMnepaTypbl

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN

KHHETHYSCKOM BHCPFI/Ieﬁ NMOCTYHATCIBbHOI'O




55

TEIJIOBOI'O JBHKECHHUS €€ YaCTHI]

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
Teme "OcHoBel MKT"

56

57

58

59

KonTtponpHas padora o teme "OCHOBBI
MKT"

TepMoauHaMmuyeckasi cuctema. 3ajilanue
BHEIIHUX ycioBuil 1t TJI cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYCHUS BEJIMYMH, OIKMCHIBAIONIUX € Ha
MHUKPOCKOITUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3sBosibHas penakcanus T[]

CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mojenp naeanbLHOro ra3a B TCPMOAUMHAMHKE.
Ycaopus MMPUMCHUMOCTHU ATOMN MOAEIH

60

VYpaBuenue Menneneepa-Knamneiipona u
BBIPAKEHHE ISl BHYTPEHHEN SJHEPTrUU

61

62

63

BeIpaskeHue 151 BHyTpEeHHEN dHEprun
OJIHOATOMHOTO MJI€aIbHOIO Ta3a.
KBazucraTnueckue n HecTaTuyeckue
MIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Boruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamMmme

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun Tl cucremsl 6e3
COBepILIEHHs pabOThI




64

KOHBCKHI/IH, TEILIOIIPOBOAHOCTD, U3JIYUCHUEC

KomnuectBo Teruiotsl. TemmoéMKOCTh TeNa.
VY enpHas ¥ MOJIIpHAs TEIJIOEMKOCTH

65 BEILIECTBA. Y IeJbHAs TEIJIOTa CTOPAHUs
TOILJIMBA

66 Pacuér konmyecTBa TEIUIOTHI IIPU
TerJionepeaye

67 [TonsiTue 06 aquabarHom mporecce. [lepBorit
3aKOH TEPMOIUHAMUKHI
KonndecTBOo TEIoThl U paboTa Kak Mepbl

68 M3MEHEHUs1 BHyTpeHHel snepruu T/]
CHCTEMBI
BTopoii 3ak0oH TepMOIUHAMUKY IS

69 PABHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTtnuMocTh IPUPOIHBIX MTPOIIECCOB
ITpuHIUMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.

70
KIT/

71 MakcumansHoe 3Hauenue KII/I. [ukn Kapuo

72 Pemenue 3agau
DKOJIOTMYECKUE aCIIEKTHI UCIIOJIb30BaHUS

73 TEIUIOBRIX JnBHTaTteieil. TemmoBoe
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl

74 Pemienue 3agaa

75 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Tepmonunamuka. TenaoBbie MalIvHbI"

76 KonTpomnpHas pabota mo Teme
"Tepmonuaamuka. TeniaoBsie MalTuHbI"

77 [TapooGpazoBaHue U KOHJEHCAIUS.




Ucnapenue u kunenue. Y aenbHas TEIIOTa
napooOpa3zoBaHus

HacpiieHHbIie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUSI HACBHIIIICHHOTO IMapa OT

78 TEMIEPATypbl, UX HE3ABUCUMOCTh OT 00bEMa
HACBHIIIIEHHOT0 TIapa. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
KHUJIKOCTH

79 BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIIbHAs BIAXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucrannmueckue u

81 amop(HbIe Teaa. AHU30TPOIHUS CBOMCTB
KPHUCTAJJIOB

2 [TnaBneHue u KpucTauIM3anus. Y JesbHas
TeruioTa riasiaeHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskenue u

83 cxarue. Casur. Monyins HO#ra. [lpenen
ynpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€I. AHTAPMOHU3M TEILJIOBBIX
KOJICOAHWH YaCTHII BEIIECTBA

25 [TpeoOpa3zoBanue 3HEPrUH B (Pa30BBIX
nepexomax

86 YpaBHeHHE TEIMI0BOTO OanaHca

87 Pemenue 3agau

88 [ToBepxHocTHOE HaTsDKeHUE. KanwisipHble




89

90

sBieHUA. [laBieHue noj UCKpUBJICHHOM
MOBEPXHOCTHIO JKUJIKOCTU. DopMyrna
Jlammaca

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

KonTtponbHas pabora no Teme "Arperartsie
cocTosiHus BeuecTBa. @a3oBbie mepexo bl

91

DJeKTpu3ays Tel U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92

93

DneMEeHTapHBIN AIEKTPUUYECKUH 3apsi. 3aKOH
COXPaHEHHMsI ANEKTPUUECKOro 3apsiia
B3aumopeiictue 3apsioB. Toueunsle
3apsnsl. 3akoH Kynona

94

95

96

97

Pemenue 3agau

Onektpuueckoe none. Ero geiictBue Ha
JJIEKTPUYECKUE 3aPsiIbl

Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
9JIEKTpUUYECKOro nojst. OgHOpoaHOE
JJIEKTPUYECKOE T10JIE

HOTeHHI/IaHBHOCTI) OJICKTPOCTATHUYCCKOI'O
moJis1. Pa3HOCTh MOTEHIIMATIOB U HaIps’KCHUC

98

IToTenumanbHas YHEPTUs 3apsiia B
JNEKTPOCTATHYECKOM 1one. [lorennnan
JNEKTPOCTATHYECKOTO MO




CBs13b HaHpﬂ)I(éHHOCTI/I IIOJIsI U Pa3HOCTH

99 MOTEHIIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO
1oJIst

100 [TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX
noJieu

101 Pewenune 3anau

102 [Tone Toueunoro 3apsna. [lone paBHOMepHO
3apsHKEHHOU cepsl
[Tone paBHOMEPHO 3apsKEHHOTO 0 00BEMY

103 mapa. [losie paBHOMEpHO 3apsHKEHHON
0EeCKOHEYHOM MIO0CKOCTH

104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECUS 3apsI0B

105 JIMdIIeKTpUKY U OJTYIPOBOAHHUKY B
AJIEKTPOCTATUYECKOM I10J1€
Konzaencarop. D1neKTpoEMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa

107 [TapamiensHOE COETMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COEIUHEHUE
KOHJICHCAaTOPOB

109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa

110 Pemenue 3agau

111 JIBr>keHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOAHOM JJIEKTPUYECKOM T10JIe

112 Pemenue 3agau

113 O06o0011eHne U cUCTeMaTU3alMs 3HAHUH 110

TeMme "DnekTpuieckoe nosue"




KonTponbhas pabota no teme

114 " |
DIIEKTPUUYECKOE TT0JIE

Cwuiia Toka. [TocTosIHHBIN TOK. Y CIOBHS

115 CYIIECTBOBAHUS MOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue nu 9/1C

17 3akon Oma 1S yyacTKa Lenu.
DNEKTPUUECKOE COIIPOTUBIIEHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OAHOPOJIHOIO

118 MPOBOJHKKA OT €T0 JUTMHBI U TUJIOIIAIA
MONEPEYHOI0 CEYEHUs

119 VY enpHOE CONMPOTUBIICHHUE BEIIECTBA.
Pewenne 3anau

120 [locnenoBarenpHOE, MapaiesIbHOE,
CMEIIaHHOE COETMHEHNE TPOBOIHUKOB

11 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX
nenei. [Ipasuna Kupxroga

122 Pemenue 3agau

123 PaGora snexrpuyeckoro Toka. 3akoH J[>xoyms
—Jlenna

124 Pemenue 3agau

125 MOoNTHOCTh IEKTPUUYECKOT0 TOKa. TermoBas
MOIITHOCTD, BBIJIENIsIeMasi Ha PE3UCTOPe

126 Pemenue 3agau

127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE
HMCTOYHHKA TOKA

128 3akon OMa A7is TOJTHOM (3aMKHYTO )

BHCKTquCCKOﬁ OCIu




129 Pemenue 3amau 1

130 MomHoCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpaeHncarop B 1ienu nocTOSHHOTO TOKA 1

133 Pemienue 3anau 1

134 Penrenue 3anaud mo treMe "lIlocTOAHHBIN |
3IIEKTPUYECKUM TOK"

135 Pemenue 3amgau no reme "[locTostHHBIIM |
ANEKTPUUECKUIN TOK"

136 Pemenue 3agad mo reMme "IlocTOSIHHBIN |
ANEKTPUUECKUHN TOK"

137 O06o0011eHre U cucTeMaTu3alys 3HaHUH 110 |
teme "TlocTOSIHHBIN AIeKTpUUECKUA TOK"

138 KonTtponpnast padora o Teme "[locTostHHBIIH |
ANEKTPUUECKUH TOK"
DJeKTpruYecKasi IPOBOAMMOCTb Pa3JIMYHbIX

139 BEIIECTB. DJIEKTPUUECKUI TOK B METaJIax. 1
CBepxnpoBOIUMOCTb
DIIEKTPUUYECKHI TOK B pacTBOpax U

140 pacIuiaBax 3J€KTpoiauToB. 3akoHbl Dapanes 1
JUTS DJIEKTPOIIN3a

141 DneKTpuueckuil Tok B razax. [lnazma 1

142 DIIEKTPUUYECKUI TOK B Bakyyme. BakyymHbIe !
npuOopbI

143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX 1

144 [TosrynpoBOTHUKOBBIE TPUOOPHI 1

145 Pu3nUeCKul IPAKTUKYM 110 TEME 1




"N3MepeHne Cuiibl TOKa U HAMpsHKEHUS B
LIENH [IOCTOSIHHOT'O TOKa IPH [IOMOILHU
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO ¢ U(PPOBOH
nabopatopueii o ¢pusuke. [Ipumeps
u3MepeHus PU3NYECKUX BETUYUH MIPU
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

146

®uznyeckuil npakTukyM 1o teme "M3ydyenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C 1IEJIBIO
olpeziesieHus MTHOBEHHOM ckopoctu"

147

OuznuecKuil MPaKTHKYM 110 TEMe
"N3MepeHue yCKOpeHHUs Mpu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBWKEHHUH 110 HAKJIOHHOH IIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU IPU PAaBHOYCKOPCHHOM JIBH)KCHUU"

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenune yckopeHust CBOOOTHOTO
nageHus" win "M3ydeHue ABUKEHUS Tea,
OpOILIEHHOT0 TOPU30HTATBHO"

149

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JIBUKEHMSI T€JIa 110 OKPY>KHOCTH C
MTOCTOSTHHOM 10 MOJIYJIFO CKOPOCTHIO" MITH
"HccnenoBanue 3aBUCUMOCTH TTEPUOJIA
oOpallleHus KOHUYEeCKOr0 MasiTHUKA OT €ro
napameTpos"”

150

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue paBHOAECHUCTBYIOIIECH CUJIBI TPU
JBUKEHUH OpyCcKa 10 HaKJIOHHON




151

mnockoctu" unu "IIpoBepka runotesbl o
HE3aBHCUMOCTH BPEMEHHU JIBIKCHUS OpycKa
10 HAKJIOHHOW IJIOCKOCTH Ha 3aJJaHHOE
paccTostHuE OT ero Macchl”

DuU3nYeCKu MPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYroCTH, BO3HUKAIOIINX B MPY>KUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmarun”
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
n€rkuii 010K"

152

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenune kodpuIenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOdPPHIMEeHTa
3aBucumoctu Frp(N)" win "UccnenoBanue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM IIIOCKOCTH
C nepeMeHHbIM K03 urmeHTom TpeHus"
win "V3ydeHue IBUKEHUS Tpy3a Ha Baly C
TpeHueM"

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue yCIOBUN PaBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS "
wn "KoHCTpynpoBaHe KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOHYMBOCTHU TBEPJIOTO TeJa, UMEIOIIEr0
mIomaas onops"

Pu3NYeCKu IPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TENA [0 TOPMO3HOMY
nytu" win "M3mepenune cuiibl TAru, CKOpoCTH




MOJIEJIN 3JICKTPOMOOMIIS M MOILHOCTH CHJIBI
Tarn" win "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WK
"HccnenoBaHue cOXpaHEHUs! UMITYJbca IIPU
ynpyrom BzauMoaenctsun" uinm "Usmepenue
KWHETHYECKON SHEPTUU Teja [0 TOPMO3HOMY

n

nyTu

155

®uznyeckuil npakTukyM 1o teme "M3ydyenue
M30TEPMUYECKOTO Tpoliecca (PEKOMEH10BaHO
UCIIOJIb30BaHue IUPPOBOIi TabopaTopuu)”
niu "M3yueHne n30X0pHOro mnpoiecca" uimn
"N3y4yenue n3obapHoro mpoiecca’ Uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TernaoéMKocTu" i
"HccnenoBanue mporecca OCTbIBAaHUS
BemecTBa" win "VccrnenoBanue aanabaTHOTO
npouecca" win "M3ydeHne B3aUMOCBS3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbI KUIICHUS
Kuakocren”

®uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN MCIIapeHMsl )KUIKOCTEH"
i "M3Mepenne yneiabHON TEIIOTHI
riaByieHus apaa" win "M3ydenue cBOMCTB
HaCBIIIEHHBIX napoB" win "M3mepenne
a0COTIOTHON BJIQXKHOCTH BO3/lyXa U OLIEHKA
Macchl mapoB B omenieHun". amepenue
KO3 PHILIMEHTA TOBEPXHOCTHOTO HATSKEHUS
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DuU3nYeCKui MPAKTUKYM 10 TEME
"Habntonenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3nyyeHus ceeroguona” ninm "Mzydenue
MPOTEKAHUs TOKA B LIETIH, COJIep KaIlleH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HANPSDKEHUs) pU
MOCJIE0BATEILHOM COCIUHEHUU
KOH/ICHCATOPOB"

159

160

161

162

Pu3N4eCKu IPAKTUKYM 110 TEME
"NccnegoBanue CMEIaHHOTO COEIUHEHUS
pe3uctopoB" nnu "M3MepeHue yieapHoro
CONPOTHUBIICHUS MPOBOJHUKOB" WK
"UccneqoBanue 3aBUCMMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

Ou3nyecKuil MPakTUKYM IO TEME
"Habmtoenue snexktponuza’ uiu
"N3mepenue 3apsga OJHOBAJIEHTHOrO HOHA"
i "HccaenoBanye 3aBUCHMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

PesepBHrlit ypok. O60011IeHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe
"Kunemartuka"

PesepBHrlit ypok. O6001ICHHE U

CHUCTeMaTH3aIlusl 3HaHUH 10 TEMe
"Inaamuka"

163

Peseprubrit ypok. O6001eHNE U




164

cucreMarusanys 3Hagui mo reMme "CraTtuka
TBeporo Tena'"

PesepBHbIil ypok. O0001ICHNE 1
cUCTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

165

PesepBHeiit ypok. O600IICHHE U
cucreMarusanus 3HaHui mo tTeme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

166

167

168

169

PesepBHeIit ypok. O000IICHHE 1
CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBsie MaIUHbI"

PesepBuslit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHble cocTosiHUS BelecTBa. da3oBbie
nepexopl"

PesepBHslit ypok. O6001IeHNE U
cUCTeMaTH3aIlHs 3HAaHUH 10 TeMe
"DnexkTpuueckoe mosie"

PesepBHriit ypok. O60011IeHNE U

CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"TTocTOSIHHBIN NEKTPUYECKUH TOK"

170

Peseprubiil ypok. O600111eHIE U
cucTeMaru3aus 3Haduii mo teme "Toku B
pa3nuyHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

170

16




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnsie IIpakTuyeckue ofpazoBaTEbHEIE
padoThI padoThI pecypenr
B3aumojeiicTBue NOCTOSIHHBIX MarHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHOE 1oJe. 1
I'unoreza Amrmepa
Bexrop MaruutHOM nHAyKmu. IIpuHnmn
2 CYINEPIIO3UIIMY MAarHUTHBIX MOJeH. JInHNK 1
MarHuTHON MHIYKIIMH
3 MarsuTHO€ noJje NpOBOJHUKA ¢ TOKOM. OnbIT |
Opcrena
Cuiia AMriepa, e€ HanpaBJIeHHE U MOJYJIb 1
5 Pemenue 3amau 1
6 IIpumenenue 3akoHa Amnepa. |
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuna Jlopennia, e€ HanrpaBICHUE U MOJTYJIb.
7 JIBrKeHne 3apsyKEHHON YaCTHIIbI B 1
OJIHOPO/IHOM MarHUTHOM I10JIe
Pemenue 3amau 1
PaGora cunel JlopeHniia 1
10 Pemrenue 3agau 1
1 MarauTtHoe 1ose B BEHIECTBE. |
deppoMarHeTUKH, Napa- U JuaMardHeTHKU
12 OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB. 1

[Ipumenenue peppomMarHeTUKOB




13 Pemrenue 3agaud mo reme "MarautHoe 1osne" 1

14 Pemtenue 3amau mo reme "MaruurtHoe moie" 1

15 SIBrIeHME NEKTPOMArHUTHOM UHAYKIIWH. |
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

16 OJ1C uHAyKIMH 1

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU !
Qapanes

18 Buxpesoe anekrpuueckoe nozne. Toku Oyko 1

19 O/1C uHAYKIMU B JBUKYLIUXCS TPOBOAHUKAX 1

20 Permrenue 3amau 1

21 IMpaswusio Jlenra 1

2 WNunykrusHocts. KaTylika "HAYKTUBHOCTH B |
LIEIH IIOCTOSHHOTO TOKa

7 SAsnenue camonnaykuuu. IC |
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM. |
DNEeKTPOMArHUTHOE T0JIe

25 Pemrenne 3amaq 1

26 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110 !
Teme "DnekTpoanHamMuka

7 KonTponbhas pabota no teme |
"OnexTpoauHaMuka"

73 Konebarennuas cucrema. CBOOOIHEIE |
kosebanus. ['apmMoHnyeckue KonedaHus

29 KuneMaTtnueckoe 1 THHAMHYECKOE OIMCAHUE |
KoJIe0aTeNbHbIX ABMKEHUI

30 DHepreTuveckoe onucanne. BeiBos 1




JUHAMUYECKOT0 OIIMCAHUS TapMOHUYECKUX
K0J1e0aHui U3 UX SHEPreTUUECKOIro U
KMHEMAaTUYECKOTO0 OITMCAHMS

31 Awmrututynaa u asza konebanuit
[lepuon u yacrora konebanuid. [lepuon
MaJIbIX CBOOOHBIX KOJIeOaHUN

32 MaTeMaTU4YeCKOro MasiTHukKa. [lepruon
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO
MasiTHUKa

13 3aryxatomue Konebanus. BeiHyX1eHHbIC
koseOaHus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemenue 3amau

36 Ypok-koHpepenmus "MexaHnnyeckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"

37 O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
teMe "MexaHunueckue KoneOaHus"

18 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY b

39 3aps/ia KOHJIEHCATOpa ¢ aMIUTATYI0N CHJIBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM
KoJe0aTeTbHOM KOHTYpE
3aryxarolue JIeKTPOMarHuTHbIE KojeOaHusl.

41 BrIHYX1€HHBIE 2JIEKTPOMArHUTHBIE
KoseOaHus

42 [IepemeHnHsbIl TOK. Pe3uctop u KoOHIEHCATOp B




LEIU IMEPEMEHHOTO TOKa

Karymka HHIyKTUBHOCTH B LIEIN

43 MePEMEHHOTO TOKA

44 3axoH OMa 1 JIEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa
MOoMHOCTh MEPEMEHHOTO TOKA.

45 AMIUITMTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA W HAIPSIKEHUS

46 Pe3onaHc B aieKTprUUecKoi 1enu

47 Pemenne 3amaq
Nneansubiif Tpancdopmarop. [IponsBoacTso,

48 repeaayda u moTpeOaeHue AISKTPHICCKON
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTpo3Hepruu. Kynbrypa ucnonab30BaHus
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KM3HU

50 Pemenue 3agau

51 Pemenne 3amaq

57 O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
TeMe "DIeKTpoMarHuTHbIe KojaebaHus"

53 MexaHnyeckue BOJIHBI. XapaKTepUCTUKHU
MEXaHHYECKHX BOJIH

54 CBoiicTBa MEXaHHMYESCKHUX BOJH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpa3syk u ynprpa3Byk. LllymoBoe
3arpsi3HEHUE OKPYKAIOILEn CpeIbl

57 Pemenne 3amau




58

59

BHGKTPOMaFHI/ITHBIe BOJIHBI. I/ISJ'IyLIeHI/Ie
SJICKTPOMArdHMuTHBIX BOJIH

DHeprus JIEKTPOMarHuTHbIX BOJIH. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHHe 2IEKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY

61

62

63

[IpuHUKIIBI paIUOCBS3U U TEIICBUICHHUS.
Panuonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
Kontponbnas padota nmo teme "Konebanus u
BOJIHBI"

Caert. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

64

65

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa
Ortpaxenue ceera. [lnockoe 3epkaio.
Codepuueckoe 3epkaiio

66

67

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEJIbHBIN MOKa3aTesb MIPEIOMIICHUS.
[TonHoe BHyTpeHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpa)KEHUs

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUSA U MIPCIIOMJICHHUA CBCTA

68

69

Xop nydeit B mpusMme. Jlucnepens cBera.
CrnoxHsIii cocTaB O6emoro cBera. LBet

JIuH3EL. CDOI(YCHOC PacCTOSIHUEC U ONITHYCCKAA




CHJIa JINH3BI

[TocTpoenne n300paKeHI B TMH3AX U UX

70
cucreMax. YBeJIHMUeHHE JTUH3bI
Pemenue 3agau Ha moctpoeHue

71 M300pakeHMi, TOTYy4aeMBbIX C TOMOILBIO
JIMH3

72 ['1a3 xak ontuyeckas cucrema

7 Pemenue 3anau. [Ipenensl npUMEHUMOCTH
reOMETPHUECKON ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 WuTepdepenius crera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI0ACHNsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeHeHne uHTEpHEepeHINN

80 Hudpakuus ceeta

31 JudpakimonHas pemeéTka. Y cioBue
Ha0JII0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

23 [TonepeunocTs cBeTOBBIX BOJH. [omsapusanus
cBeTa

84 Pemenue 3amau

85 CBeTOBBIE SABIICHHS B IPUPOJE

26 O06o0mieHre 1 cucTeMaTu3alys 3HaHuH 10
teme "Onrtuka"

87 KonrtponbHas pabora no teme «OnTHKa»




FpaHI/II_[BI IIPUMEHUMOCTHU KJIaCCHYECKOMH

88 MEXaHHUKH. 3aKOHBI IEKTPOJIUHAMUKH U 1
IIPUHLIMIT OTHOCUTENIBHOCTH

29 [ToctynaTel cennaibHON TEOPUHN |
OTHOCHUTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.
[IpeobpaszoBanus Jlopenna. YciaoBue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]IEHUE BPEMEHU U
COKpallleHHEe JJINHBI

01 DHeprus U UMIYJIbC PEISTUBUCTCKON |
YaCTULIbI

9 CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM |
PENATUBUCTCKON YacTULIbl. DHEPIUsl TOKOS

93 PaBHOBECHOE TEILIOBOE U3IIyUYECHUE 1

94 3akoH cMelennsa Bunaa 1

95 I'mnoresa M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U UMMyibc GpoToHa 1

97 ®otorddext. OnpiTol A. I'. Cronerosa. |
3akoHsbl hoTorPdexTa

08 VYpasHenue DifHiuTeiHa 11 poTodddexTa. |
"Kpacnas rpanuna” pororddexra

99 JaBnenne cBera. OnwiTe [1. H. JIeGeneBa 1

100 BoiHoBEIE CBOMCTBA YaCTHIL 1
Bonnsl e bpoins. Jlnuna BonHsl ae bpoiins

101 Y pa3Mephl 00JIACTH JTOKATU3AINH 1
JBHOKYILEUCS] YaCTULIBI

102 KopnyckynspHO-BOITHOBOM Ayalln3m 1




103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIAX
Crennuka u3MepeHuit B MUKPOMUDE.

104 CooTHolIeHHUsT HeonpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacy€THbIx 3a1a4

107 KonTponpHas padora mo Temam: "OCHOBBI
CTO", "KopryckysipHO-BOJIHOBOM Jyanu3m"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[TnanerapHas mozaens atroma Pesepdopra

109 [Tocrynater bopa

110 Buapl cnektpoB. CriekTp ypoOBHEH SHEPruu
aToma BOJIOpOJia

111 CHoHTaHHOE U BBIHYKJIEHHOE U3JTy4YE€HUE
cBeTa

112 Jlazep
Hyxnonnas monens sigpa I'elizen6epra-

113 NBanenko. 3apsi 1 MacCOBOE YUCIIO sAJpa.
H3oTtonsl. PagnoakTHBHOCTD
3aKoH paJMoaKTUBHOTO pacmnaja. CBoricTBa

114 HMOHU3HMPYIOLIETro U3llyueHus. Biausinue
PaINOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Jlozumerpust
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
cwibl. [ledext maccel sapa. SAnepHbie

115 peakiuu. SnepHsie peakTopsl. [IpoGiiembl

YIPaBISIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIEeKThI Pa3BUTHS sIEpHON




OHEPICTUKU

Mertoabl perucTpanuy U UCCIeI0BaHUS
aJIeMEHTapHBIX YacThll. OyHTaMEHTAIbHBIC
116 B3aUMOJICUCTBUSI. bapruoHbl, ME30HBI U
nentoHnsl. [IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb aJipOHOB

®dusuka 3a npenenamu CTaHIapTHON MOJENH.
117 Témuas matepus v TEMHas SHEPTHUSL.
EnuncTBO hm3znueckoil KapTUHBI MUpa

118 Oransl pa3BUTUS ACTPOHOMUU. 3HAYCHUE
aCTPOHOMUU

[TpuMeHUMOCTb 3aKOHOB (PU3UKH JIS
119 0OBSICHEHUS TPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMHUYECKHIX

HCCIIeJOBAaHUN

CoBpeMEHHBIE ONITUYECKHE TEJIECKOTIBI,
120 panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMUS

121 Bun 3Bé3qH0ro Heb6a. Co3Besnus, spkue
3BE31bl, TUIAHETHI, UX BUIUMOE JBUKCHHE

Comnreunas cucrema. Comnnite. ConmHeunas
122 akTUBHOCTH. MicTounuk sHeprun CoHIa u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU.
123 JnarpamMma "crieKTpangbHbIN KIace —
CBETUMOCTB"

124 3Be3bI ITIaBHOM ITOCIEN0BATEILHOCTH

125 Bayrtpennee ctpoenue 38E31. COBpeMEHHBIC




126

MIPEJICTAaBJICHUS] O IPOUCXOXKICHUU U
sBomtonnu CoJiHIa U 3BE3/]. DTallbl )KU3HU
3BE3 N

Muneunsbiit [1yte — Hama ["anaktuka. Turbl
rajlakTuK. YEpHbIE IBIPHI B Apax TaJakTUK

127

Bcenennas. Pacuiupenue Beenennoit. 3akon
Xab06ma. Teopust bonbiioro B3pbIBa.
PenukroBoe nzmyueHue

128

129

MacmrabHast ctpykTypa BeenenHoii.
MeraranakTuka

Hepeménnpie mpo6iieMbl aCTPOHOMUU

130

131

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne MarHuTHOTO TOJIS
HOCTOSTHHBEIX MaruutoB' nin "UcciaenoBanue
CBOMCTB (heppOMarHeTUKOB" UITH
"UccnenoBanue AeCTBUSA TOCTOSIHHOTO
Mar"ura Ha paMKy ¢ TOKoM"

Pu3HYECKU IPAKTUKYM I10 TEME
"N3mepenue cunbel AMnepa" win "M3yuenune
3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA"
nmu "OnpeneneHne MarHUTHOW MHIYKIUY Ha
OCHOBE U3MEpEHHUs cuibl Amnepa”

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue siBIEHUS 3JIEKTPOMarHUTHOM
uHaykuuu" win "Onpeaenenne HHIyKIUHA
BUXPEBOI'0 MarHUTHOTO NoJis"

133

@uU3HYECKU NPAKTUKYM IO TEME
"UccnenoBanue sSBICHUS CAaMOMHTYKITAN"
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nu "COopka MOJIEH JIEKTPOMarHUTHOTO
reHeparopa"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue neprojia CBOOOIHBIX KoJIeOaHU
HUTSHOTO U MPYXHUHHOT'O MasiTHUKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IIOCIEA0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"HccnenoBanue paboThl HCTOUHUKOB CBETA B
LIEMIH [IEPEMEHHOr0 ToKa"

137

138

139

140

duznyeckuil npakTukyM no teme "M3ydyenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nokaszaTelis NpeaoMIICHUs
crexna" win "Ilonydyenue nso0paxkeHus B
CHCTEME U3 IJIOCKOTO 3epKajia v JIUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
xuakux auH3)" win "M3mepenne GokycHoOro
pacCTOSIHUS PaCCEeNBAOIINX JIMH3"
Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEphHepeHINH
U noJisipu3anuu ceera'
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DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTorpadpusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM 1lnanka Ha ocHOBe
uccienoanus porodddexra” uim
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHUs"

143

144

145

®du3MUeCKuil MPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOro
aTOMapHOTO BOJIOPOJIa M U3MEPEHNE
noctostHHOW Punbepra"

OuznyecKkuil MpakTUKyM 0 TeMe
"HccnenoBanue paaroakTUBHOTO (OHA C
HCIIONBb30BaHueM o3umerpa’ uiun "M3yuenune
MOIJIOLIEHNS OeTa-4acTUL] AJIFOMUHHEM"

Du3nuecKuil IPAKTUKYM I10 TEME
"HaOmronenust 3BE31HOr0 Heba
HEBOOPYXEHHBIM TJ1a30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
oTpe/IeTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3usi CeBEpHOTO MOTYIIAPUS U IPKHUE
3B&31b1" uau "HaOmroieHus B TeIIeCKOmI
JlyHbI, TUIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKoIJIeHuI"

146

O0001IeHNE U cUCTEMATH3allNs 3HaHUi. Poib




(bU3UKH ¥ aCTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COITMATBLHON 1 dTUUCCKOM
cdepax AeaTeTbHOCTH YeTIOBeKa

O06o00menre u cucTeMaTu3anus 3Hanui. Posib
147 1 MecTO (PM3UKU U aCTPOHOMHUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

0O06001IeHYEe ¥ cucTeMaTU3auus 3HaHuii. Poib

(dbuzuveckoit Teopun B HOPMUPOBAHUH
MpeJCTaBICHUN 0 (PU3UYECKOIN KapTHHE MUDA,

148 o
MeCTO (PU3UYECKON KapTHHBI MUPaA B 00IIIEM
psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

149 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunemarnka"

150 O06o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme "Kunematuka"

151 O06o001IeHre U CHCTEMAaTH3alKs 3HAHUH 110
teme "JluHamuka"

152 O06o001IeHre U CHCTEMAaTHU3alNsl 3HAHUH 110
teMe "CraTtuka TBEpAoro rena”

153 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"
O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN
Teopun"

155 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110

teme "Tepmoaunamuka. TemoBbie MamvHb"

156 O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110




157

Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBbIe nIepexoab"

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
Teme "DnekTpudeckoe mnoie"”

158

159

160

O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110
teMe "[locTOsHHBIN 2neKTpUuYecKuil TOK"

O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O00011eHEe ¥ cucTeMaTU3alus 3HaHUHI 110
TeMe "MaruutHoe noie"

161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

162

163

164

165

PesepBHrliit ypok. O600111eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Mexannueckue kosebanus"

PesepBHelit ypok. O6001IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"DneKTpoMarHuTHbIe Kosebanus"

PezepBHblit ypok. O6o011eHNE U
CHCTeMaTH3alus 3HaHUH 1o TeMe
"MexaHUYeCKHe U IIeKTPOMArHUTHBIE
BOJIHBI"

PeseprubIil ypok. O60061eHIE 1
cucreMarusalis 3Haguii mo teme "Onrtuka"

166

PeseprubIil ypok. O60061eHIE U
cucTeMaTu3anus 3HaHui 1o Teme "OCHOBEI

CTO"




PeszepBHbIil ypok. O60011IcHIE 1
167 CUCTEMaTHU3allis 3HAHUM 110 TEME
"KopnyckynsipHO-BOIHOBOM Ayain3m"

PesepBubIil ypok. O6001IcHIE 1
168 cucTeMaTu3anus 3Hagui mo teMe "dusuka
aroma"

PesepBHelil ypok. O600ICHHE 1
169 cucTeMaTHu3anus 3HaHuH 1mo Teme "du3uka
ATOMHOTO SIIpa ¥ JIEMEHTAPHBIX YacTUIl"

PesepBHeIil ypok. O000IICHHE 1
170 CHCTEMATHU3AINA 3HAHUN 110 TeMe " DIIEMEHTHI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 knmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMOHEpHOE 00ILIECTBO
«3marensctBO «lIpocBemienne»

» Gusuka. MonekynsapHas ¢pusuka. Tepmoaunamuka, 10 kinace/ Mskumes .51,
CunsikoB A.3., OO11eCTBO ¢ OIPaHUYCHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'.41., Cunskos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiienne»

» ®usuka. Konebanus v Boassl, 11 xnace/ Msakumes I'.41., Cuasgkos A.3.,
OO0111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» duznka. Onruka. KBanrosas ¢usuka, 11 knace/ Mskumes I'.5., Cunskos A.3.,
OO011eCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOIUYECKHUE MATEPHUAJIBI JJISA YUUTEJISA
1. A.Il. PermkeBuua. CoopHUK 3amay o pusuke. Mocksa, Jlpoda, 2005 - 2019 T.

2. CoopHuk 3aaa4 no ¢usuke a1 9 — 11 kinaccos. CocraBurens [.H. Crenanosa.



M.: «IIpocsemenuey,

1996 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. Kupas ¢usuka: oOydarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

2.Ypoxu pusuku ¢ ucnoiabzoBanuem Murepuera. http://www.phizinter.chat.ru/

3.®uzuka.ru. http://www.fizika.ru/

4. ®uzuka: KoJeKus onbIToB. http://experiment.edu.ru/
5. ®usnka: 3MEKTPOHHAS KOJUICKIHS OTBITOB.
http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/
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