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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeaHero olmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOHM oOpa3oBaTeinbHON mporpammsbl, npexacraBieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm denepaibHoN padoueil mporpammbl BocnuTaHus u Konnenimu
npenoaaBanus yaeOHoro npeamera «DPu3uka» B 00pa3oBaTeNbHBIX OPraHU3aAINAX
Poccuiickoit ~ denepanuu,  peanu3yOMMX  OCHOBHbIE  00pa3oBaTEIbHbIE
MIPOTPAMMBI.

[Iporpamma o ¢usuke onpezenser o0s3aTeIbHOE MPEIMETHOE COIepKaHUE,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIIE0BATEIbHOCTh N3YUCHHSI TEM U Pa3fesioB
y4e0HOro TpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH y4eOHOro TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaroIIMXCA.
[Iporpamma 1o ¢usuke na€r mnpeacTaBiICHUE O UENSIX, COJASPKAHMM, OOIIei
CTpaTernu OOy4YeHHs, BOCIHTAaHUS W Pa3BUTHA OOYYAIOUINXCA CpPEACTBAMH
y4yeOHoro npeamera «Dusnka» Ha yriayOoJIEHHOM YPOBHE.

Nzyuyenne xypca (QU3MKHU YIIIyOJIEHHOTO YpPOBHS IO3BOJISIET PEATU30BaTh
3a/la4yu MPO(PECCUOHATILHON OPHEHTAIIMH, HApPaBJICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUSI CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
oOy4Yaronmmcsi, KOTOpble HEOOXOIMMBI JJId MPOJOKEHHs oOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATHLHOTO O00pa30oBaHUS IO PA3IUYHBIM  (HUBHKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme mo ¢u3HmKe oOmpeAensioTcs IIaHHUPyeMble pe3yJbTaThl
OCBOEHUS Kypca (DU3UKHU Ha YPOBHE CPEJIHETO 00Iero 00pa3oBaHus: TUYHOCTHBIE,
MeTanpeaMeTHbIE, IMpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe). Hayuno-
METOJIOJIOTUYECKON OCHOBOM Il pa3paboTKu TpeOOBaHUN K JIMYHOCTHBIM,
METampeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolIuXCs, OCBOMBIINX
nporpaMmy 1Mo (U3MKE HAa YpOBHE CpEeAHEro oO0mero o0pa3oBaHus Ha
yIiayO0inEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca GU3HKH Ha yriayOonéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YIbTATHI M0 To1aM 00yYeHHS;

coJiep>kaHue yuyeOHoro npeamera « @u3uka» mo rogam o0ydeHus..

[Iporpamma 1o Qu3uKe HMeeT NPUMEPHBIN XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUUTEISAMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX PabOYHX IPOTrpamm.

[IporpaMMma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO HMHUIIMATUBY YUHUTEICH U
MPEIOCTABISAECT BO3MOXKHOCTH JUIsl peaju3allid  Pa3IUYHBIX METOJUYSCKUX
MOJIX0JIOB K TpEenojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YpOBHE MpU YCIOBHUH
COXpaHEHUs 00s3aTENFHON YaCTH COAECPIKaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJBI, BBICTyINas B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpy:karomiem mupe. LlIkonbHbIM Kypc PU3UKK — CHCTEMOOOPa3yOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, H3y4aeMbIX XHUMHCH, OHOJIOTHCH,
¢dbusuyeckoir reorpadueld W acTpoHommuei. lcronp3oBaHWE U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpEeNeNuiio Xapakrep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe >SHEPreTHKU, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTE€pUajoB C 3aJaHHbBIMU cBoWcTBamu. M3ydyeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOyuyaroiierocsi, B OpMHUpPOBAHUE YMEHUN NPUMEHSTh HAyUHBIN
METO/1 MO3HAHMSI IPY BBIITOJIHEHUH UMM YUEOHBIX HCCIIETOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
psAI UAEH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MMPUHLHUIIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISETCS JOTHYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOH, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HeW maTepual Kypca (U3UKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
(dopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE W
T0JIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnosiaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn Cc pa3BuTMEM OOIIECTBAa, a TAaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dusuku yrnmyOaéHHOTO ypOBHS
MIPEANOIIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMUECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS JIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a TaKKe OOCYKICHHS
po0JieM paloOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHME coJiepKaHUs MIPOTPAMMBbI 10 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENBHOCTHOIO noaxoaa. Jns Gpusuku peanusanus 3TUX
MPUHIUIIOB 0a3UpYyeTCs HAa UCIOJIb30BAHUH CAMOCTOSATEIBHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoero Qakropa yueOHoro mpouecca. ns yrayOnaéHHOro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHUYECKOIO0 OSKCIIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBbIE YYEHHYECKHE ONBITHI NPU HM3YYEHUU HOBOTO
MaTepuaia, JaboparopHbie paboThl U padOThl IpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (QU3NYECKOrO0 TNpakTUKymMa. B mnepBoM ciyyae
MpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, 1ubo mociie nmepBoro u
BTOPOrO TIOJNYTOAUN B KaXIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIa0OpaTOpHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom mox paboramu
MPaKTUKyMa MTOHMUMAETCS] CaAMOCTOSITEIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a 0€3 IOIIaroBoi HHCTPYKITHH.

B nmporpamme mno @usuMke cuUcTeMa YYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX paboOT W MpakTUKyMa MpEJCTaBiICHAa €IWHBIM TepeyHeM. Brioop
TEMaTUKU I 3TUX BHUAOB YYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOro Mpolecca UCXOAsl U3 0COOEHHOCTEH MOYyPOYHOTO
IUTAHUPOBAHUA W OcHamleHus: kabuHeta ¢(usuku. [lpu sTomM obOecmneunBaeTcs
OBIIAJICHHE OOYYAIOMIMMHCS YMEHUSMH TPOBOAHWTH TMPSIMBIE M KOCBEHHBIC
W3MEPEHUs], UCCIEeNOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE yAENSETCS PEHICHUI0 PAacYE€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 171 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3NYECKON MOJEINbIO, MO3BOJSIOIINE MPUMEHATh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U
UHTETpUpYs MPUMEHEHNE 3HAHUM W3 pa3HbIX pa3fiesnoB. s kauecTBEHHBIX 3aa4
OPUOPUTETOM SIBISIOTCSA 3aJaHusd Ha OOBsSCHEHHE/TpEJCKa3aHue TMPOTCKAHHMS
(u3NYeCcKUX SIBJIEHUN U MPOLIECCOB B OKPYKAIOWIEH >KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNu sl CUTYalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTO IMpolecca Kypc (PU3NKUA yrIyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPEeAHEro 00IIero o0pa3oBaHus AOJIKEH U3ydaThCs B YCIOBUSAX
npeaMeTHoro kabuHera. B kaOuHeTe (QU3MKK JOJDKHO OBITh HEOOXOaUMOE
nabopaTopHoe 0OOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTpaMMe I10
($u3NKe YYEHHUUYECKUX OIBITOB, JAOOPATOPHBIX PAdOT M paboT NpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOEe 000pyAoBaHue (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  00ECleuruBaeT IOCTAHOBKY
MEPEYUCICHHBIX B TporpamMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTPALMNA IS
WCCIIEIOBAHMUSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHHE Jisi YYEHHYECKUX TMPAKTHUYECKUX pPadoT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIEYMBAETCA B pacyére



OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmMxcsa. TeMaTH4ecKne KOMIUICKTHI
71a00paTOpHOTO O0OPY/IOBAaHUS JIOKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE HU(POBBIX J1a0OPATOPHUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3KUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

dbopMupoBaHHE MHTEpeca U CTpPEeMJIEHHS OOydYarolmuXxcs K HaydHOMY
WU3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJE TMO3HAaHUA U (popmMupoBaHHE
HCCJIE0BATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3YYEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dhopMupoBaHHE YMEHUN OOBSCHSTH SIBICHUS C UCIIOIb30BAaHUEM (PHU3HUECCKUX
3HAaHUW W HAyYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poM (U3WUKH JUIS Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeCCUOHALHON  JIeATeIbHOCTH, CBS3aHHBIX C (PU3MKOH, IOATOTOBKA K
JaJbHEeHIIIeMy 00yYCHHIO B 3TOM HAIpPaBJICHUU.

JlocTmkeHre STUX Ieneld 00ecreunBaeTcsl perieHueM CIIeAyIomuX 3a1aq B
IpoIiecce U3yueHus Kypca (U3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

npuoOpeTeHre CUCTEMbI 3HAHUN 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIApHYH  (HU3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHEpOBaHNUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
(bU3UYECKUX SIBJICHUM B TPUPOJAE M ISl MPUHATUS NPAKTUUYECKUX DPEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB pEIICHUS pPAa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nYecKoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIINX CaMOCTOSTENHHOE CO3JaHUE
(dbu3MYecKor MoOJIeN, aJeKBAaTHOM YCJIOBHSAM 3aJayd, B TOM 4YHCIE 3ajad
WHXEHEPHOTO XapaKTepa;

MOHUMaHuEe (U3NYECKMX OCHOB W TPHUHIIUAIIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHHWS W TIPOBEACHUS
(U3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpeTalu  WHOOpMAIIH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOJIYISHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBHUM I PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOM JIEITEIHHOCTH;



pasBuTHE MHTEpeca K chepam npodecCuOHATBHON JESITEILHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yriuyOn€HHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeamera «®Ddusmkay HA ypOBHE CpEAHETO OOIIETro
oOpa3zoBaHusi BBIOMpaeTCs OOYyYAIOUUMUCS, TUIAHUPYIOMIMMH TPOJIODKCHHE
o0pa30BaHus 10 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIIS.

Ha uzyuenue ¢pusuku (yriayOnaEHHbIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETOo
obOpazoBanus orBoautcs 340 vacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
MPaKTUYECKUX pPalbOT SBISICTCS PEKOMEHIOBAHHBIM, YYHTENIb JelIaeT BHIOOD
MpOBENCHMUsI JTa0OPaTOPHBIX pPabOT W OMBITOB C YYETOM HMHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yUarOImUXCsl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Paszpnes 1. HayuHblil MeTOA MO3HAHMS IPUPO/BI.

®dusuka — pyHIaMeHTallbHas HayKa o npupoje. Hayunsiit MeToq no3HaHus U
METO/Ibl UCCIIEI0OBAaHUS (PUZNYECKUX SIBIICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoxasl. Habmronenue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  m3MepeHus: (U3MYECKUX BEIUYUH (AaHAJOroBbIE U IU(POBHIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHMM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NYECKUX SIBICHUNA U MPOILECCOB (MaTepuaibHas TOUKa,
abCONIIOTHO TBEpAOE TeNlo, HJealbHasl >KUIKOCTb, HJICANbHBIA TIa3, TOYEUHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Dusnueckast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKOUN EATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

W3mepenne cuiibl TOKa M HAOpsDKEHUS B LENHU IOCTOSIHHOTO TOKa MpH
MOMOIIIHM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKoMCTBO ¢ 1udpoBoit adoparopueit nmo ¢usuke. [Ipumepsl nzmMepenus
($u3NYECKUX BEIMYMH IIPU MIOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHHe. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXAHUKHU.

Panuyc-BekTop MarepuasbHONl TOYKHM, €ro MNPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, CKOpOCTb (CpelaHssi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBl KOOPJIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOUYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajieHue. YCKOpeHHe CBOOOAHOro majaeHus. J[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOPIHMHAT, CKOPOCTU H
YCKOpPEHUS MaTepuaibHON TOYKU OT BPEMEHH U UX TPAPUKH.



KpuBonunenHoe nBmkeHue. [IBUKEHHME  MaTepUaJIbHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JMHEHHasi ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOEe (HOPMaIbHOE), KacaTelbHOE (TAaHT€HIMAIBHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHu4yeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE MPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSOB, LEIMHbIE, UIECTEpEHYAThIE MW PEMEHHBIE MEepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTePHUCTUK
JBUKCHMUS.

Cnoco0bI ucclief0BaHUs IBUKEHUN.

Nnmroctpanus mpeiebHOro Nepexo/ia U u3MEepeHrne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre NBUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3ayX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKeHHS Teja, OPOIIEHHOrO TMOJA YIJOM K TOPU30HTY H
TOPU30HTATBHO.

Hanpapnenue CKOpoCTH IpHU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTriIoBOM CKOPOCTH B PELYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJHOTO U TOTO XK€
TeJla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npAKMUKyMm.

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepenne  yCKOpeHUss  CBOOOJHOro  maAeHus  (PEKOMEHJIOBAHO
HCIIOIb30BaHNEe UG POBO Ta0OPATOPUH).

N3yuenune nBWXeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIMOHATBHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
MOJIETa U HAYaJIbHOU CKOPOCTHIO TENA.

N3ydenne JIBHKEHUS Tella MO OKPYKHOCTHM C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH TMEpUOJa OOpaleHrus KOHMYECKOTO MAasTHHKA
OT €ro mapaMeTpoB.

Tema 2. lunamuxa.



ITepBbii 3akoH Hprorona. MHepumaneHble cuctemsl orcuéra. [IpuHnmn
oTHocuTenbHOCTH ["anmunes. HenHepruanbHble CUCTEMBI OTCuéTa (OmNpeleseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 1151 MatepuaibHON TOYKH.

Tpernii 3ak0H Hpr0TOHA 111 MaTepUANIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTCHUSI. OKBUBAJICHTHOCTh T'PAaBUTALIMOHHON W
VHEPTHOM MAaCCBI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. J[BHKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBwkymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHsI CKOJBXEHHS W CUJla TPEHUs
nokos. Koaddurment tpenus. Cuna CONPOTUBICHUS TPU ABMIKEHUHM Tejla B
KUJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuina Apxumena.

TexHU4Yeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOUECCHI: MOJAIIUITHUKH,
JBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCyY€Ta.

ITpuHIMIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOUIEHM  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOHHKAIOIIUX B PE3YJIbTATE B3AUMOJICUCTBHS TEI.

HN3mepenune macc no B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JABMXKEHUHM OpycCKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMKEHHUS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanue 3aBUCHMOCTH CWI YIIPYIOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BETUYHHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue nBHKEeHUsI OpycKa MO HAKJIOHHOM IUIOCKOCTU C NEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenue nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHO TBEpAOE Teno. IlocTtymaTenbHOe M BpallaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEINBHO OCH BpaumieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUII0KEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCH: KPOHILUTEWH,
CTPOMTEIIBHBIM KpPaH, peIETUaThle KOHCTPYKIIUH.

JHemoncmpayuu.

YcoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npAKMUKyMm.

HccnenoBanue yclIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3yuenne ycTOMYNBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3axkonvt coxpanenus @ mexaHuke.

Nmnynbse MaTepruaibHON TOYKH, CUCTEMBI MaTepUaIbHbIX TOYeK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

WMMnyiibe cuilbl 1 U3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

MoMeHT umIlynbCa MaTepHAIBHOW TOYKH. [IpencraBiieHne O COXpaHEHHH
MOMEHTAa UMITYJIbCA B UEHTPAIbHBIX MOJISIX.

PaGoTta cuipl Ha MamoM M Ha KOHEYHOM mepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CHUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPIUU MaTepUaJIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUMaNbHbIE Cwibl. [loTeHUManbHasE >HEprus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM I'paBUTAUMOHHOM moje. [loTeHnumanbHas sHeprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHYECKAasi CKOPOCTb. TpeThsi KOCMHUYECKAst CKOPOCTb.

Csi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW JHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymm s WACaTbHOM KUJKOCTH KAaK CJIEACTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBA U TEXHOJOTHUECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHble mpeBpamieHUss KUHETUYECKOM W NOTEHLUMAIbHOW DHEPrUU IIpU
JNEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Npu CBOOOIHOM Ma/ICeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMimyJsibca Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SJHEPTUHN TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUsS NPHU JBHXKEHHM Tejla MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3UKa U TEPMOJANHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOI MeopUUI.

OCHOBHBIE TMOJIOKEHUS MOJIeKyJIsipHO-KuHeTH4Yeckoil teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
IOBW)KEHUSI W B3aMMOJCMCTBUSA YaCTHI[ BewecTBa. Mojaenu cTpoeHust Tras3os,
KUJAKOCTEH U TBEPABIX TeA U OOBSCHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX



Mozeneil. Macca u pasmepbl Mosiekya (atromoB). KonuuecTBO BellecTBa.
ITocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenp nieaIbHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kmaneipona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCATPHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemecTBa. [ paduueckoe
IpeJICTaBlIEHHEe U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JIaBJIC€HUEM W CPeJHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ta3a).

CBsi3b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOU SHEPTUEH MOCTYNATEIBHOTO TEMJIOBOTO JBUKEHUA €€ YaCTHII.

TexHudyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYyeHne HaHOMaTePHUAaJIOB.

JHemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mogens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us KuakocTei.

Mogaens onbita LlTepHa.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNInYeCKUX PELIETOK.

Hab6nronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECHS IPH
TEII000MEHE MEXKTY TOPSYEH U XOJIOAHOM BOJIOM.

N3yyenune H30TEPMUYECKOro mpolecca (PEeKOMEHIOBAHO HCIOIb30BAHKE
uudpoBoii 1adopaTopun).

N3yuyeHne n30X0pHOTO Mporecca.

N3ydenue nzobapHOro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUM s
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHYTpeHHUE napameTpsol. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAUEHUS BEIMYMH, OMHCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpou3BOJibHAs — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOAMHAMHUKE — CHCTEMA YPAaBHEHUM:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BBIpa)KEHUE U1 BHYTPEHHEU JHEPIUU.
VYcnoBus NpUMEHHMMOCTH 3TOM MOJIENU: HU3KAasi KOHIIEHTpAIUsl YacTHUll, BICOKUE
TeMneparypol. BeipaxkeHue Juisi BHyTPEHHEW dHEPTrUy OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3sucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuKe. Beraucnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaua  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tena. YaenbHas W MOJSIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
ToruiBa. Pacu€r kommMuecTBa TEINOTHI mpu Temnonepenaye. [lonstue o0
aamabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsss »sHeprus. KomnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUs  BHYTPEHHEHl  »IHEepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeaTh TEIUIOTY OT O0Jiee XOJIOHOTO Tena K Oojiee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumocTs MpUpoOIHBIX TPOLIECCOB.

[Tpunnumne! aectBus TeroBbix MammH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACHEKThl MUCIOJIb30BAHUS TEIUIOBBIX JABUrateneil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckre yCTpOWCTBA MU TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIBHUK,
KOHJUIMOHEP, AHU3ENIbHBIA M KapOOpaTOpHBIA JABUTaTeNd, [apoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIIU3AIUSA «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOTO TOTLIIUBA JIs
BBIPAOOTKU «TEIIOBOM» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTtnyeckoM pacIlIupeHUN.

Bo3gyuiHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH YHEPTUU.

UccnenoBanue annabaTHOTO Mpolecca.

KomrnbroTepHbie MOAEIHN TEIUIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue agunadbaTHOTO mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUA U
TEMIEPATyPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kuneHue. Y jenbHas
TEIJI0Ta NapooOpa3oBaHus.

Hacpiiiennsle u  HeHachllieHHblE mnapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBILIEHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCHUMOCTb
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTbD.

Teépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. [lmaBneHne u Kpuctamnuzauus. YJeldbHas TEIIOTAa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. Pactsbkenne u cxxarue. Cnpur. Moaynas FOHra.
[Ipenen ynpyrux nepopmaruii.

TermoBoe pacumpeHue KUAKOCTEH U TBEPABIX Ted, 0OBEMHOE U JIMHEMHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3zoBbIX MEPEX0aax.

YpaBHeHUE TEIJIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPuIMEHT NOBEPXHOCTHOTO HATSKEHHS.
Kanunsapasie sBnenus. J[aBiaeHne noa MCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyita Jlarutaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME TPOLECCHI:  KHUJKHUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuupeHue.

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunienune. Kunenue npu noHM>X€HHOM JTaBJICHHM.

N3mepenue cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OnBITHI C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie saBieHusl.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHUS BIAYKHOCTH.

HccenenoBanne HarpeBaHus U IUTABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3y4denne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBONCTB HACHIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITIOMEIIECHNH.

N3mepenne ko3¢ humnpmeHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3HMHOBOro obpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DieKTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anms Tel U €€ NPOSIBIEHUA. DJIEKTpUYecKHil 3apsan. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DONeMEeHTapHbId BJIEKTPUUECKUN 3apsa. 3aKOH COXPAHEHUSl AIIEKTPUUYECKOTO
3apsaa.

B3aumopeiictBue 3apanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpuueckoe nose. Ero neicTere Ha SJIEKTPUIECKUAE 3apsibl.

Hampsox€aHocTh  anexkTpuueckoro  moiisa.  [IpoOubiidi  3apsa.  Jluawuwm
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1os. OQHOPOIHOE NEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATUYECKOTO IMOJSA. Pa3HOCTH MOTEHLMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiis. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO ToJis (Kak OAHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMI Cynepno3uLINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOTO Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HAaNpsHXKEHHOCTH O3TUX MOJEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CIIOBHUE PABHOBECHS 3aPsLI0OB.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM ToJie. Jusnexrpuueckas
MTPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IIIIOCKOrO
KOHJIEHCATOpAa.

[TapannenbHOE coennHEHNE KOHIEeHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHIEHCaTopa.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuueckre yYCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: BJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIPUOOpPOB,
KOHJIeHCATOpHhI, renepaTtop Ban ne ['paada.

JHemoncmpayuu.

YCTpOUCTBO U IPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnaensb anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSSHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJIACTUH, PACCTOAHUS MEXAY HUMH U IUIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsiika U pa3psjika KOHJEHCATOpa YEPe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OneHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpallieHrs SHEPTUH 3apsSHKEHHOTO KOHASHCATOpa B SHEPTHUIO
W3JIy4YE€HUS] CBETOANO/A.

N3ydenne npoTekaHus TOKa B LEIH, COAEPKaIIE KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsHKEHUs ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuslil 31eKmMpuiecKuil mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

YcnoBus CyIlmIECTBOBAHMS INOCTOSHHOTO JJIEKTPHUYECKOTO TOKa. McTOouHMKH
toka. Hanpsikenue U u DJ1C é.

3akon OMa 114 y4acTKa LeIu.

DIIEKTpUYECKOE CONPOTHBIICHUE. 3aBUCHUMOCTh CONIPOTHUBIICHUS
OIHOPOAHOIO IPOBOJHMKA OT €ro JJIMHBI W IUIOIIAAM IONEPEYHOrO0 CEUYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEANHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpuyeckux nenei. [Ipasuna Kupxroda.



PaGota snextpuyeckoro Toka. 3akon [[xoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TergoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) JJIEKTPUYECKOM Iend. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KonaeHcaTop B Lienu mocTOSIHHOTO TOKA.

TexHudyeckre yCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON SHEPTHUU.

JHemoncmpayuu.

N3mepenune cuiibl TOKa U HAIMPSHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANpPSDKEHUs JIs PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TUIOLIAIM TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSIHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne DJIC. KopoTkoe 3aMblkaHNE ralbBAHUYECKOTO AIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrnocoObl coelMHEeHNsI UCTOYHUKOB Toka, JJ1C GaTtapeii.

UccnenoBanne pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOoro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANOPSDKEHUA I JIAMIIb
HaKaJIMBaHMUSI.

VYBenuueHue npenesia u3MepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3sHOCTH MOTEHUMATIOB MEX]Y MOJOCAMH HUCTOYHUKA TOKA
OT CHJIbI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ pa3nuunsix cpeoax.

DneKTpuuecKas MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCHMOCTh COINPOTUBIICHHS METAUIOB OT
TemMiiepaTypbl. CBepXIpOBOAUMOCTb.



DNEeKTpUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IpUMeECHAast MIPOBOJAUMOCTh
MOJIyIIpOBOJHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS TUCCOIUALIMSL.
OnekTponus. 3akonsl Dapajes s AIEKTPOIU3a.

OneKkTpuueckuii TOK B ra3zax. CaMOCTOSITEIbHBIH M HECAMOCTOSTEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. I1imasma.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: ra30paspsIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: TUO/,
TpaH3ucTop, (OTOAMOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOIUMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomoul, npaKmuKym.

HaOnronenue snexrposusa.

N3mepenne 3apsaa OTHOBAJIEHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIICHUS ~ TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKH THO/A.

Du3rYeCKUil MPAKTUKYM.

Crnoco0bl u3MepeHus (PU3NYECKUX BEJIUYHMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEIINYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYeCKUX BEJIMYMH, MPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazjenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrioyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS € YUYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcamH
MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosrcnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABICHUE, HAay4yHbIA (akT, runotesa, (uU3MUecKas BeIUYMHA, 3aKOH,



TEOpusi, HaONIOIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, W3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, IU(pOBast 1abopaToOpusl.

Mamemamuxka: peunieHHe CUCTEMbl ypaBHeHUW. JIuHelHas ¢QyHKuus,
napabona, runepoosna, ux rpapuku U cBoiicTBa. TpuroHoMerpuueckue (PpyHKIMM:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops! 1 MX IpOEKLMU Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: Mexannueckoe IBIKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Ccpeipl,
yTUIN3alusg OMOOPraHMYeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOI» U
AJIEKTPO3HEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPOJIE,
DIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJyYeHHEe HaHOMAaTepHUajoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs JUCCOIMAIINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOIIHSI.

T'eozpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue JABMKEHUN C HUCIIOJIB30BAHHEM MEXaHHM3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHS B TEXHHUKE, CTATUYECKHE KOHCTPYKIIUU
(KpOHIITEHH, peméTyaTble KOHCTPYKIMHU), UCTOIb30BaHNE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOW XOJOAMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJyYeHUsI COBPEMEHHBIX MAaTepHalioB, B TOM UHCJIE HAHOMAaTepHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3allUTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIyTIPOBOIHUKOBbIE IPUOOPHI, radbBaHUKA.

11 KVIACC

Pasznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

BzaumonencTBEe TOCTOSHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHUTHOM uHHAyKuuu. [IpuHUIMN Cynepno3uiuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYUIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOM YaCTHULIBI
B OJIHOPOJTHOM MarHuTHOM 1osie. Pabota cuter Jloperra.

MarnurtHoe 1noJie B Beuiectse. @eppoMarHeTUKH, Iapa- U JUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHEC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHuTOB, TeCTep-MyJIbTUMETP,
AIEKTPOABUTATETh SIKOOHU, YCKOPUTENH 3JIEMEHTaAPHBIX YaCTHIL.
Hemoncmpayuu.

Kaptnaa  nuHME  WMHOYKIMM  MarHUTHOTO  MOJs  [OJOCOBOIO |
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUIMHHOTO TIPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBre cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[Tpuanmn JNEUCTBUS DIEKTPOU3IMEPUTEIIHLHOTO npuodopa
MAarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre MarHuTHOTO MMOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanne CBOMCTB (eppOMArHETHKOB.

HccnenoBanue neicTBUSI NOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHnne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUsI CHIIbl AMIIEpa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOpa MarHUTHOU
naaykuun. JJIC wHAYKOMU. 3aKOH 3JIEKTPOMAarHMTHOW uWHAyKuuu @Papanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJC uHAYKUMH B MPOBOJHHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHAYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenne camonnaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: MHIYKLUHWOHHAsS
neYyb, COJIECHOU, 3aIIUTA OT ANEKTPU3ALUHU TEJl IPU JBUKEHUU B MArHUTHOM I10JIE
3eMJIu.

Hemoncmpayuu.

HaOmronenne SsBieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne marauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumocty 3/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenue MHIYKIMU BUXPEBOTO MATHUTHOTO TOJIA.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOO HBIE KOJICOAHUS.

["apmonunyeckue konebaHusi. Kunemarnueckoe U TUHAMUYECKOE OMHUCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu). BuiBoj
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUSI.

Awmrutyna u ¢asa kosnebanuil. CBsi3b aMIUTUTYbl KOJIEOAHUN HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uactora konebanuit. Ilepuon Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaThyeckoro wMastHuka. Ilepuoa CBOOOMHBIX KoJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxaromux KojedaHusx. BeiHyKeHHbIe koyieOanus. Pe3onaHc.
PesonancHass kpuBas. BimsgHue 3aryxaHWs Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHU4Yeckre yCTpOWCTBA U TEXHOJOTHUYECKHUE MPOLIECCHl: METPOHOM, Yachl,
Kaydelld, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHLHOTO IBIKCHHS.

Hab6nronenne He3aBUCUMOCTH TIEPUOJIAa MAJIbIX KOJIEOaHUI rpy3a Ha HUTHU OT
aAMILTATYIBI.

HccnenoBanne  3aTyXawIIMX KOJeOAaHM M 3aBUCHMOCTM  NEpHOJA
CBOOOJTHBIX KOJICOAHHI OT COMPOTUBIICHHUS.

UccnenoBanne kosiebaHUWN Tpy3a Ha MACCHUBHOM TMpYXHHE C IEJbIO
(dhopMupoBaHUs MPEICTaBICHUN 00 UICATBHOM MOJIETH TIPYKMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU MIPU KOJeOaHUAX Tpy3a Ha IPYKUHE.

HccnenoBannie BRIHYKICHHBIX KOJICOAHUN.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJICOAHHM HUTSAHOTO U MPYKHUHHOIO
MasTHUKOB.

N3yuyenune 3aKOHOB JIBMKEHHUSA TeJa B X0JI€ KoeOaHuil Ha yIpyroM MojBece.

N3yueHne nBUKEHUSI HUTSIHOTO MasATHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPYKUHHOM MAasTHHUKE.

UccnenoBanue yObIBaHUSI aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOaHUIA.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomacnumHnole KO1e0AHUA.

Konebarenbupiii  koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJjiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsjia KOHAEHcaTopa ¢ aMIUTUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromnime AJIEKTPOMArHUTHBIE KoJIeOaHwUsl. BrinyxneHHbIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUS.

IlepemenHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli TIEPEMEHHBIM TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsKeHM.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTHUH.

DKOJIOTUYECKHE PHUCKU IIPpU TPOU3BOACTBE DJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TMHUU AJIEKTpONEpeaay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH 9aCTOTHI CBOOOIHBIX KOJIEOAHHUI OT WHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuimorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPaTopa.

BoiHyX/IeHHbIE CHHYCOUIATbHBIE KOJIEOaHUsI.

Pesucrop, karTymika MHIYKTUBHOCTH M KOHJEHCATOpP B LIENU MEPEMEHHOTO
TOKA.

Pe3onanc npu MoOCiIenOBaTEIbHOM COCIMHEHUM PE3UCTOpPA, KaTYLIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKyMm.

N3yuenue tpanchopmaropa.

HccenenoBanne NMepeMEHHOTO TOKA 4epe3 ITOCIENOBATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHDL.

MexaHuueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaneHusi. llomepeunbie u
OpOJ0OdbHbIE BOMHBL. Ileprol, CKOPOCTh pPACHpPOCTPAHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, NpPEIOMJICHHE, UHTEPPEpEeHLUs U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3ByKka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEbI.

DNEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpa)K€HUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHns u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHuueckne yCTpOiCTBAa U MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yABTPa3BYKOBas IMATHOCTHKA B TEXHUKE U METUIIMHE.

Jemoncmpayuu.

OOpa3oBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JIJTUHBI BOJHBI OT 9YaCTOTHI KOJICOaHUT.

HabGmronenue orpaxkeHus: ¥ MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKUI PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KOJeOaHUM.

HccnmenoBanne  CBOMCTB  JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHUE,
MpesIoMIICHUE, TOJspu3als, Audpakius, nHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpPacHOTO U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmMonMHENHOE pacpOCTpaHEHHWE CBETA B OJHOPOIHOMU cpene. Jlyu csera.
To4edHbIN UCTOYHHK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETIOMIIEHUS CBeTa. AOCOMIOTHBIN MMOKa3aTelNb
npesioMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [IocTosSHCTBO 4acTOThI
CBETa M COOTHOLIEHWE [IJIMH BOJIH IMpPU MEPEXOAE MOHOXPOMATUYECKOTO CBETa
4yepes3 rpaHully paszfena IByX ONTUYECKUX CPEl.

Xon nyueit B npusme. [ucnepcust cera. CloxHBIA cocTaB O€Ioro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaroimve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHUE M OINTHYECKass Ccujla TOHKOM JIMH3bl. 3aBHCHUMOCTb (POKYCHOTO
PAcCTOSIHUSI TOHKOU C(hepUvecKoil JMH3bI OT €€ TeOMETPUM U OTHOCHUTEIHLHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xop nyda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
onTtudyeckord ocu. IlocTpoeHne wu300pakeHWM TOYKM M OTpe3Ka IMPsSIMOA B
coOMparoIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [IpuMepsl KilaccHYecKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakiuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
IJIaBHBIX ~MAaKCHMyMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHUOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanue npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEHHETo oTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapalIeNbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanue CBONCTB H300paKEHUN B JTMH3aX.

Mopenu MUKpPOCKOIIa, TeJIEeCKOa.

Habmonenne natepdepeHnm crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON peIIEéTKy.

HaGnronenne nupakimoHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBera.

Hab6nronenune nonsipu3anuu cBeTa.

[IpumeHeHre noiApoua0B ISl U3YUCHHS] MEXaHUUECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIICHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSITHHSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomyuyenue n300pakeHus: B CUCTEME U3 IIOCKOT0 3€pKaJia U JIUH3BI.

[Tomyuenune n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, uHTEpPEepeHnn U MOJISIpU3aliii CBETa.

N3yuyeHue noyisipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenne nHTEpPEPEeHIINH JTA3€PHOTO U3TyUYCHUS HA IBYX IIETISX.

HabGnronenue nucnepcun.

HaoOmronenue u uccienoBanve qudpakiimOHHOTO CIIEKTpa.

N3mMepenue InMHbI CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa U3Iy4YEHHUS] CBETOMO/A TMPU MOMOIIHN AUPPAKITMOHHOM

PEIIETKH.
Pa3zpnes 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunpl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHwku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl.  [IpeoOpaszoBanust  JlopeHra.
YcinoBue npuuUHHOCTA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
MOKOS.



TexHu4yeckre YCTPONCTBA M TEXHOJOTUYECKUE MPOLIECChl: CIYTHUKOBBIE
NPUEMHUKHU, YCKOPUTEITU 3aPSKEHHBIX YaCTHII.

VYyeHnueckuit SKCIEPUMEHT, J1abOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W JHEPrUU  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3JIydeHUEe aOCONIOTHO YEPHOTO TEa).
3akoH cMemienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoaddext. OnbiThl A. I'. Ctoneroa. 3akoHsl ¢hoTodddexra. YpaBHeHUE
OitHmreitHa ayist poroaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeTta (B YaCTHOCTH, [IaBJICHHME CBE€Ta Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawllyto moBepxHOCTh). Omnbitel [1. H.
JleOenena.

BomHoBbIE cBOMCTBA yacTull. Bonnel ae bpoussa. linaa BoaHel ne bpoiisa n
pasmepbl 00JacT JIOKAIM3aUUM ABWXKYyIIEHcs dactuipl. KopnyckymnsipHo-
BOJIHOBOH AyanusMm. [{udpakius 37eKTPOHOB HA KpHUCTaJIax.

Cneunduka usmeperuii B Mukpomupe. COOTHOIIEHUS] HEONpeaenEéHHOCTeN
I'eitzendepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
¢dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEYHas Oarapes,
CBETOJUO/.

Hemoncmpayuu.

®oTo3(]heKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeHIHETo GoTodddexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiaaoM [1manka Ha ocHOBe HccieoBanus hoTodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pPEe3 CBETOJIMO OT HAIIPSKCHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u norsnomienue GOTOHOB MPH MEPEX0jie aToMa
C OZHOTO YPOBHSI DHEPIUU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TexHUYEeCKHEe YCTPOWCTBA M TEXHOJIOTHYECKHUE ITPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOUCTBO M JEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKyMm.

HaOmronenue tnHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. @u3zuxka amomHoz20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxnonnass monens sanpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30Tomsl.

PanunoaktuBHOCTE. Anbda-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaAMOAKTUBHOTO pacnaia. PaauMoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IY4YCHHs. BiusHHE paJTHOaKTUBHOCTH HA JKHUBBIC
opranu3mbl. EcrectBeHHbIN QoH n3mydeHus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledekT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHtes aaep. SAnepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl DPa3BUTHUSA
SAIEPHON YHEPrETUKMU.

Mertonbl peructTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUA. bDapuOHBI, ME30HBI U JIENTOHBI.
IIpencraBinenne o CtangaptTHOM Moaenn. KBapk-rimtoOHHAst MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHol mMogenu. TéMHas Marepus U TEMHas
JHEprusl.

EanncTBO u3nueckoil KapTUHBI MUPA.

TexHu4yeckne yCTpoMCTBa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETP, KaMepa
Bunbcona, sAepHBIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHasi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

HccnenoBanue TpEKOB YacTHUll (10 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3zpges 8. JiieMeHTHI ACTPOHOMUM U ACTPOU3UKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEeHHMOCTh 3aKOHOB (U3UKK 1T OOBSICHEHHUS IIPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl acTpOHOMHUYECKHX HCCaeAoBaHUNA. (COBPEMEHHBIE ONTUYECKHUE
TEJICCKOIIBI, PAJMOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, spkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBIDKCHUE.

ComnHeunas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIa U 3BE3 /.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpaibHbIN KIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCJICIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&371. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CojHIa U
3BE3]. DTanbl )KU3HHU 3BE3I.

Muneunsiii I[Iyte — nama [Manaktuka. Ilonoxxenue u nBuxkenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B sApax
TraJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukToBOE U31ydYeHUE.

MacmrabHast ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnple mpobiieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 3BE3HOr0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUI JJIsl OTPEIeNICHUs] TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBbIE co03Be3Ausi CeBEpHOro MOdylIapus W SpKue
3BE3/bI.

Habmonenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUil MPAKTUKYM.

Cnioco0b1 n3MepeHus: (GU3NIECKUX BEIMYHH C MCIOJIH30BAHMEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3NUYECKUX BEJIUYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHe  KOCBEHHBIX  HW3MEPEHUM, HUCCIEHOBAHUN  3aBUCUMOCTEU
(¢u3MYeCKUX BEJIMYMH, MPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUUYECKUHA  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o0061enne u cucTeMaTu3alusl CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOJUHAMUKA», «DIEKTpoauHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHOM TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas
(dusnKa», «IEMEHTbI ACTPOHOMHUH U ACTPOPUZHKNY.

Ponp ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3THUYECKOH cepax NedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIBbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIbBHOM M  MPOTHOCTHUYECKOM  (DyHKIMIA
(bu3nYecKoil TeoprH, poiib GU3NIECKON Teoprr B (POPMUPOBAHUH TIPEACTABICHHM
0 (u3muecKoll KapTUHE MHpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHUKH, OMOJIOTUH, XUMUHU, TeOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3aHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanua: SBICHUE, HAY4YHbIH (akT, rumnoresa, (pusmyeckas BETWUYHHA, 3aKOH,
Teopusi, HAOIIOACHHUE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I POBast 1a00paATOPUS.

Mamemamuxka: peuieHUEe CHUCTEMbl YpaBHEHUW. TpHUroHOMeTpUyecKue
(GYHKIIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1omOOMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u o0beéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW MNpUpPOJE, KojieOaTelbHbIE
IBVOKEHUS B JKHBOW IIPUPOJE, DKOJOIMYECKME PHUCKH IIpU IIPOU3BOJACTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAWIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEJWLIMHE, ONTUYECKHE SIBJIECHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOM pEIIETKH, CHEKTPaIbHBIN
aHau3.

T'eocpaghusa: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYI,
¢doTochEMKa 3€eMHOM TOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJBUTaTENb KOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS IEYb,
JIMHUM 3JIEKTpONepeay, 3JIEKTPOIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-neub, yIbTpa3BYKOBas JAMAarHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alIiapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U 9KOJIOI'MYCCKHUC aCIICKThBI e€ Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3VYJIbTATDHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS ydeOHoro mnpeamera «Duzuka»
JOJIKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTalWl, TMO3UTHBHBIX BHYTPEHHUX  YOEXIEHHUHA, COOTBETCTBYIOLIUX
TPaJULMOHHBIM HEHHOCTSAM POCCHUHCKOro OOLIeCTBa, pacHIMPEHUE >KU3HEHHOI'O
ONBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaav3allid OCHOBHBIX HAIlpaBJICHUU
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:
e CchOPMUPOBAHHOCTh TIPAXKIAHCKOM  MO3UIMH  OOydYaromierocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOLIECTBA;
® [IPUHATHE TPAAMLMOHHBIX OOLICYETIOBEYECKUX TYMAHUCTHYECKUX H
JEMOKPATUYECKUX LIEHHOCTEN;
® TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMH B 00pa3oBaTeIbHOMN
OpraHu3aluy;
e YMEHHE B3aUMOJECHUCTBOBATH C  COLMAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHUHM C UX (YHKLIUSIMHU U HA3HAUCHHUEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH.
NATPUOTHYECKOI0 BOCIIUTAHUSA:
® c(hopMUPOBAHHOCTH POCCHUICKOU IrpaXX JaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;
® I[ICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO TOBECHUS;
® CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

® (OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO OYIyILETO.

3CTETUYECKOI0 BOCIIUTAHUA:

® DOCTETHUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs OCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3IudHbIM chepaMm mpodecCHoHaTBHON eI TEIHHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBINA BRIOOP Oymymiel mpodeccuu u peain30BbIBATh COOCTBEHHBIC
’KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa30BaHUIO B
00acTH GU3HKYU Ha TPOTSKECHUU BCEH KU3HH.

IKOJOITNYECKOIo BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTH JKOJOTUYECKON KYJIbTYpPbI, OCO3HAHHUE TJIOOAIBHOTO
XapakTepa 3KOJOTUMYECKUX PoOIIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUM B OKPY’KAIOIIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

pacuIMpeHue OmbITa AESTEIbHOCTH HKOJOTUYECKON HAmpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOTI'0O MO3HAHMUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI (U3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW JNESITEIBbHOCTH, TOTOBHOCTh B IIpoIiecce
M3yueHHs] (PU3BUKK OCYIIECTBIATh MMPOCKTHYIO U HCCIEAOBATEILCKYIO
NEATEeNbHOCTh UHIUBUYAILHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue AeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyallU3UpPOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh eI JCATEIBHOCTH, 3a/1aBaTh MAapaMeTPhl U KPUTECPUU HX
TOCTHIKEHUS;

BBISIBIISAITh  3aKOHOMEPHOCTH ¥ TMPOTHUBOPEUUS B PaCcCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX ¥ HEMATePUATBLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITENIBHOCTh, OIICHUBATh COOTBETCTBUE
pe3yIbTaTOB LEJISIM, OIEHUBATh PUCKH MTOCIICACTBHUH JIEATEIHHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATHL PabOTy B  YCIOBHSAX peajbHOTO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBareabCcKHe AeiiCTBUSA:



BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIFOYEBBIMHU MOHATUSIMUA W METOJaMU
(bu3NYECKOl HayKH;

BIIAJCTh  HaBBIKAMH  YYEOHO-HCCIIENOBATEIHLCKOW M MPOEKTHOM
NEATeIbHOCTH B 00JIacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY ITIOMCKY METOJIOB peIIeHHs 3aj1ad  (PU3nIecKoro
coJiep KaHus, MPUMEHEHHIO PAa3IMYHBIX METOIOB TIO3HAHUS;

BIIAJCTh BHUJAAMH JEATECILHOCTH II0 TOJYyYCHHUIO HOBOTO 3HAHWS, €ro
WHTEPIpPETALNH, TPEOOPA30BAHKIO U PUMEHCHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIE TPU CO3JaHUU YYCOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIU3HpPOBATh 3adady,
BBIJIBUTAaTh THUIOTE3y €€ pelIeHHus, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHWH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU
pEIICHMST,;

aHAM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHs 3aJa4dl pPe3yJIbTaThl,
KPUTHUYECKH OIEHWBATHh X JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a7ayd B 0Opa3oBaTEIbHOM
NESATEeILHOCTH, B TOM YHCJIE TIPU U3YUYEHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYallUsSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YyMETh TICPEHOCUTh 3HAHHWS 10 (QU3NKE B TPAKTHYCCKYIO 00JacTh
YKU3HEACATEIBHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTrHHAILHBIC TTOAX0/IbI U PEIICHHS;
CTaBUTH MIPOOJIEMBI U 33/1a4H, IOTYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIAJIETh HaBbIKAMU MOJy4YeHUS MHPOpManuu (U3NYECKOTO COACpPKAHUS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M WHTEPIPEeTalni0 MHPOPMAIUU Pa3TMIHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ad C COOJI0JeHHEM TpeOOBaHUM 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TMTHUEHBl, PecypcocOepeKeHusi, MNpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCTbl (PM3MUECKOr0 COJAEpP>KaHUS B pa3IMYHBIX (hopmaTax ¢
y4éTOM Ha3HayeHUs WH(POpMalUMU M IEJIEBOM ayAUTOPUH, BBIOMpas
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YAJU3ALINH.



KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

OCYIIECTBJIATh OOIlEHHEe Ha Ypokax GU3HUKA U BO BHEYPOUHOMU
NEeSATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CUTyalldidi © CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUSI C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MIOHMMAaThb W  HCIHOJIb30BAaTh  MPEUMMYILIECTBA  KOMAaHAHOM U
WHIUBUYaJIbHON paOOThI;

BBIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX ACHCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeSATEIbHOCTH, OpPraHu30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pactpeiessiTh POJIU ¢ Y4ETOM MHEHHUI y4aCTHUKOB, OOCYKIaTh
pe3ybTaThl COBMECTHOM padOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa U KaXKJIOrO0 YYaCTHHKAa KOMaHJbl B
001Ut pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

Mpeuiaratb HOBBIE IPOEKTHI, OLICHWBATh HWJIEUM C MO3ULHMH HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISTH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIe AelicTBUSA
Camoopranusamnus:

CaMOCTOATENILHO  OCYIIECTBIATH IMO3HABATENIbHYIO JESATENbHOCTh B
obmactTu (QU3NKA U AaCTPOHOMHUHM, BBISABISATH MPOOJEMBI, CTaBUTh H
(dhopmynHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/1a4, TJIaH BBIMOJIHEHUSI MPAKTHUYECKON pabOThl C YYETOM UMEIOMIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MIPEATIOYTCHUH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeJAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBAaTH €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PELLICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIIMH B 00JIacTH
(U3UKM, TMOCTOSHHO TOBBINIATH CBOM 00OPa30BaTENIbHBIM U KYJbTYPHBIN
YPOBEHb.



CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JE€SITEILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BIIaJICTh HABBIKAMH II03HABATECIBHOM peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHMU;

UCIIOJB30BaTh MpUEMBI pediieKCuu Il OLEHKH CHUTyallud, BhIOOpa
BEPHOT'O PEUICHUS,

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS IO UX
CHYDKCHHUIO;

NPUHAMATh MOTHUBBI U apryMEHTHl JPYTUX NPU aHAJIU3€ PE3YJbTATOB
JIESATEIIBHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTHI JPYTUX NPU aAHAIU3E PE3YJIbTATOB
NS TEIILHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OIITUOKH.

B mponecce AOCTHKEHUSI JIMYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOrPAMMBI 10
¢busuke Uil YpOBHS CpefaHero oomero oOpa3oBaHus y oOydarouuxcs

COBEPIICHCTBYETCS HYMOIIMOHATbHBIH UHTEIUICKT, IPEeIOJIararoIHA
c(hOpMHPOBAHHOCTH:
® CaMOCO3HAHWs,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IOHUMAaTh  CBOE

OMOIMOHAIILHOE COCTOSHUE, BUICTh HAMPABICHUS Pa3BUTUS COOCTBEHHOM
HMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHME, CIIOCOOHOCTH aJalTHPOBATHCS K
OMOIMOHAIILHBEIM W3MEHEHUSM U TPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUYAIONICH CTPEMJICHUE K JIOCTHKEHUIO TIeJIN
U yCIIeXy, ONTUMU3M, HHUIIUATUBHOCTH, YMEHHUE JCHCTBOBAThH, UCXOS U3
CBOMX BO3MOKHOCTEH;

OMIATUHU, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMUMATh  3MOLMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAIBHBIX ~ HAaBBIKOB, BKIIIOYAIOIIMNX CIOCOOHOCTh  BBICTpamMBaTh
OTHONICHUSI C APYTHUMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC W
pasperarh KOHGIUKTHI.

I[TPEIMETHBLIE PE3VJIbTATBI



K xonmy oOyudenust B 10 knacce mnpeaMeTHble pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

® [OHMMaTh poJib (U3UKK B OKOHOMHUYECKOW, TEXHOJIOTUUYECKOM,
OKOJIOTHYECKOM, COIMMAIBPHOW ¥ JOTHYECKOM cdepax IesaTeTbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOW HAy4YHOW KapTHHE MUPA,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIbHON U
MPOTHOCTUYECKON  (QYHKIUNA  QU3MUECKOH TEOpUM —  MEXaHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJMHAMHKHU, POJIh (PU3MUECKOW TEOPUU B
(dbopMHUpOBaHUU MTPEACTABICHHUHN O (PU3UUECKON KapTHHE MUPA;

® pasnuyaTh YCJIOBUS TNPUMEHHUMOCTH Mojeled (U3MYECKUX Teln W
MPOIICCCOB  (SBJICHWI): WHEpIMalibHAas CHUCTeMa OTcuéra, aOCOIIOTHO
TBEpIOE TENO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBUXKEHUE,
CBOOO/JHOE TMajicHue, aOCONIOTHO ympyras nedopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYTroe CTOJKHOBEHUS, MOJIENIU Ta3a, KUAKOCTH
U TBEPJOTO (KPUCTALTUYECKOTO) Tela, UICabHbIN Ta3, TOUCYHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE TIO0JIE;

® paziInyath YCJIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAaMEHTAJbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® aHAJTM3UPOBATh W OOBSICHATH MEXAaHWYECKHE TMPOIECChl U SIBICHHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABWKEHUS, (OpMYJIbl KMHEMATUKU PABHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['amuniess O CKOPOCTH U TEpEeMEIlCHUs,
3aKkOHbl HbIOTOHA, NPUHIMI OTHOCHUTEIBHOCTH [l amunes, 3aKOoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAaHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHMUYECKOW JHEprud,
YCJIOBHSI paBHOBECHS TBEPAOro Teia), MpU ITOM  HCHOJIB30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMIYJibca U
MEXaHUYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® AHAIM3UPOBATH U OOBSACHITH TEIJIOBBIE MPOIIECCHI U SBJICHUS, UCIIONIB3YS
ocHOBHbIe MOJOkeHUd MKT u 3aKkoHBI MOJEKYISIPHOW (PUBHKU U
TepPMOJMHAMUKUA (CBA3b JAaBJIEHUSA UJCATBHOIO Ta3a CcO CpeaHei
KUHETHUYECKOW DSHEPIUEN TEIUIOBOIO ABWXKEHUS M KOHLIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpEHEM KUHETUYECKOU
SHEPruei TEMJIOBOTO JABMXKEHUS €r0 YacTHll, CBS3b JABJICHUS UICATILHOTO
raza C KOHUCHTpPAIMEW MOJIEKYJ U €ro TEMIIEpaTypOH, YpaBHEHHUE



MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHUs! PHEPTUU B TEIUIOBBIX IMpoIeccax), MPU 3TOM HCIOIb30BaATh
MaTeMaTUYECKOE BBIpAKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
IIPUMEHUMOCTH yYpaBHEHUsI MenneneeBa—KianenpoHa;

aHAMM3UPOBATh M OOBSACHATH DJIEKTPUUYCCKUC SBJICHHS, HCIOIb3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHbBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTECHIMAJIBHOCTh
AJIEKTPOCTATUYECKOIO TM0JIsI, NPUHUHUI CYNEPHO3ZUIUU 3BJIECKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOLIEHHWs: 3aKOHBI OMa I ydacTka
LEeNA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH JDxoynsa—Jlenua,
npasuia Kupxroda, 3akonsl apasnes A1 371€KTpoIn3a);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, WCIIOJb3Ys BEJIMYMHBIL:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEJI, CHJIA,
MOMEHT CWJIBI, JaBJIECHWE, NOTCHUMAIbHAS DJHEPIUs, KUHETHYECKas
DHEPTUs, MEXaHWYeCKas dHEpTusi, padoTa CUJIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJla YIOPYTrOCTH, CUJIa TPEHUS, MOIIHOCTb,
DHEPrusl B3aUMOJACUCTBUS Tena ¢ 3eMi€d BOMM3U €€ IMOBEPXHOCTH,
SHEprusi ynpyroil aedopmanid TMPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abCcoIoTHAs TeMIiepaTypa Teja, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSS
DHEPrus HACATBHOIO OJHOATOMHOIO rasa, paboTa HACAIbHOIO Trasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOIrO
JBUTATEIIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JJIEKTPUYECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO 1uapa B
BaKyyM€ W B JAUDJIEKTPUKE, MMOTEHUHA 3JIEKTPOCTATUYECKOrO IMOJH,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABWKyLIas Cuia, CHJIa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKA, DJJIEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJEHCATOpa, COIPOTUBIICHUE Y4YacTKa LENU C MOCIEAOBATEIIbHBIM M
MapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3UYECKUX  SIBJICHUM:
MEXaHMYECKOE JIBMKEHHE, TEIJIOBOE JBMIKEHHE 4YaCTUIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBHXKeHUE, nuddy3us, ucnapeHue,
KUIICHUE U KOHJICHCALUs], TIJIABJIICHUE U KPUCTAJUIN3ALMs1, HAITPABICHHOCTD
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUIIOTEHUIUAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA,

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEIUYHHBI OT
OPYrol €  HWCIOJb30BaHMEM  NPSAMBIX  HW3MEPEHHW, TPU  OTOM
KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHUPOBATh pe3yJabTaThl MOJTYYECHHOU



3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BHUAE TpadukoB ¢ y4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI MO pe3yJibTaTaM
HCCIIeIOBAHMUS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs (UBUYECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMAaJbHBIA METOJ W3MEPEHUs, OIICHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYeHHbIE PEe3yibTaThl U JelaTh BBIBOJ O CTaTyce MPEeIOKEHHOM
TUTIOTE3HI;

coOJoaTh MpaBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yd4eOHOro JKCIepUMEHTa, MpaKkTUKymMa U  Yy4eOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCHOJIb30BAaHUEM
WU3MEPUTETHHBIX YCTPOUCTB 1 1a00pPaTOPHOTO 000PYA0BAHUS;

peliaTte pacyETHBIE 3a4ayd C SIBHO 3aJJaHHOM W HEABHO 3aJaHHOU
(bu3nYecKoil MOJENbI0: Ha OCHOBAaHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEeYawllel TpeOoBaHUSAM 3ajauH,
NPUMEHITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  MOCTYJIAThl
bU3NYeCKUX TEOpUl TPU UCIOJIb30BAHUM MATEMAaTHUYECKUX METOJ/IOB
pElIeHus 3a/1ay, TPOBOJUTH PACUEThl HA OCHOBAHWU MMEIOIINXCS JTAHHBIX,
aHAJTM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATh METOJABI PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemaTh KadyeCTBEHHbIC 3ajaud, TpeOyrollne MNPUMEHEHUs] 3HAaHWU U3
Pa3HBIX pa3JeioB Kypca (PU3NKHU, a TaKKEe UHTErpalli 3HAHUN U3 JIPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PacCyXJICHUMN ¢ ONIOPOM HAa U3yUYEHHbBIE 3aKOHbI, 3AKOHOMEPHOCTH
U (pU3nUecKue SBJICHHUS;

HCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJUTH TPUMEPHI BKIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIEHUBATDH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATeIbHOCTU YeJIOBEKa, CBA3aHHOW ¢ (PU3MYECKMMH MpolieccaMu, C
MO3UIINHI HKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUMU JOCTHKEHUN
HAyKd W TEXHOJOTUW Mg JaldbHEHIIero pa3BUTUS YEJIOBEYECKOTO
00I1IeCTBA;



® TPUMEHATH pa3jNyYHbIe CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOro
COJIEp)KaHUsI C MKCHOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJOTMM Ui TIOHMCKA, NepepadOTKU U TNPEAbSBICHUA Y4YEOHOH H
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIK, CTPYKTYPUPOBAHUSI U UHTEPIPETALIMU
uH(popManMy, MOJIYYEHHOM U3 PAa3IUYHbIX HCTOYHHMKOB, KPUTHYECKH
aHAIM3UpOBaTh  MOJy4yaeMmMylo  HMHQOpMAIMI0O W  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMI, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UHPOpMALIUK;

® [IPOSIBISATH OpraHu3aluOHHbIE u MO3HABATEIIbHbIE yMEHUs
CaMOCTOATENILHOTO ~ NPHOOPETeHHMs HOBBIX 3HAHMW B Ipolecce
BBITNIOJTHEHUSI IPOECKTHBIX U yUeOHO-UCCIIE0BATENLCKUX padoT;

e paboTaTh B TIpYIIE C HCHOJHEHUEM pA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPyMIbl, PAMOHATIBFHO PACIPEACATh ACSITEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KaKOro W3
YYaCTHUKOB TPYNIIbI B pEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

® [IPOSIBJISITH MOTUBALIMIO K OyAyled npodheccCuoHaNnbHONU AESITENbHOCTH TI0
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO TPOQUIIS.

K xonmy oOyuenust B 11 knacce mnpeaMeTHble pPe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:
® [IOHMMaTh pPOJb (U3UKKU B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3THYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHOW HAy4YHOW KapTHMHE MHpA, POJb aCTPOHOMHUHU B
MPAKTUYECKON JIeITEIbHOCTH YeJOBEKa U  JalibHEWIIEeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIbHOM, CUCTEMATU3UPYIOUIEH,
OOBSCHUTETFHON W TMPOTHOCTUYECKON (PYHKIMN (HU3UIECKON TEOpUH —
ANEKTPOANHAMUKH, CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uKy, poas (GU3NYECKON Teopuu B (POPMUPOBAHUU NPEICTABICHUNA O
(bu3nYecKoil KapTHHE MHpa, MECTO (PM3HUECKOW KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEJCTaBICHUI O IPUPOE;
® pa3nuYaTh YCJIOBHS TNPUMEHHMOCTH Mojeled (U3NYEeCKUX Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJHOE
MarHuTHOE TOJISI, TApMOHUYECKHE KOIeOaHusi, MAaTEMAaTUYECKUI MasSTHUK,
WJCAJbHBIA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
K0JIe0aTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJIeJIEH aToMa, aTOMHOTIO siipa U
KBaHTOBOM MOJICIIN CBETA;



paznuyaTh ycJIoBHS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (DHU3UISCKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH SJECKTPOMATHUTHBIE TMPOIECCHI M SBIICHUSA,
UCIIOJb3Yysl OCHOBHBIE TIOJIOKEHHS W 3aKOHBI DJJIEKTPOJWHAMUKH U
CIEIUAIbHOM  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
AJEKTPUYECKOTO 3apsana, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE JIIEKTPUYECKOW IENU CO CKOPOCTHIO
W3MEHEHMs]  CHJIbI  TOKa,  TOCTYyJaThl  CHEIUaIbHONW  TEOpHUU
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHAJTM3UPOBATH U OOBSACHITH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIONb3YsI
MOJIOXKEHUS! ~ KBAHTOBOM  (u3uku  (ypaBHeHME  ODUHIUTEHHA A
dbotodrpdexra, mepBpId W BTOpPOM mocTynarel bopa, mpuHIU
COOTHOIIICHHsI HeompeaenéHHocTedt [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsiZIOBOTO U MAacCOBOTO YHCENT M SHEPTUU B SACPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOTO pacliajia);

OMUCHIBATh (PU3NUECKUE MPOLIECChl U SIBICHUS, HWCIOIb3YS BEJIUYHMHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO TMOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUMAJIOB, DJIEKTPOJBWXKYILAS CUJA, HUHIYKIUSA
MarHUTHOTO TIOJIsl, MAarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUjla CAMOMHAYKIMHU, SHEPrusi MArHUTHOIO IOJS
MPOBOJAHUKA C TOKOM, PEIATHUBUCTCKUN HUMITYJIbC, IIOJHAsI SHEPrus,
DHEPrus TIOKOS CBOOOJHON 4YaCTHUIbl, DHEPrusi M UMITYJIbC (HOTOHA,
MacCOBOE YHCIIO U 3apsia A1Ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUMA:
AJIEKTPOMArHuTHAasE MHAYKIIUS, CAMOUMHIYKIIUS, pe30HAHC, HHTEePDEPEHIIUS
BOJH, Audpakius, JUCIEPCUs, TOJHOE BHYTPEHHEE OTpa)XKeHUue,
dotoanextpuueckuii dhdext (pororddexr), ampda- u Oera-pacmaibi
anep, ramMMma-usiydeHue saep, (pU3udyecKkrue MPUHIMIBI CHEKTPATbHOTO
aHanu3a u paboThl Ja3epa;

OMPENEATh HAMpaBJICHUE WHAYKIMM MArHUTHOTO TOJIS MPOBOJHUKA C
TOKOM, cuJibl AMmmnepa u cuiibl Jlopenna;

CTpOUTH M300paKeHUE, CO37]aBaeMOE IJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PacCUUTHIBATH €70 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAONIME ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI JIJII aHalnm3a MW OOBSCHEHHS (HU3UYSCKUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUUECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOIIUU 3BE3/] U BCeneHHO;



NPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYUH C
UCIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUN, MPU HTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
¢bu3nYecKkux BEIMYMH B BHAE TpaduUKoB ¢ Y4YETOM aOCONMIOTHBIX
NOTPENIHOCTE  U3MEpPEHU, JieflaTh  BBIBOABI MO  pe3yJibTaram
UCCJIeI0BaHNUS;

MPOBOAUTh KOCBEHHbIE H3MEpEHUs (U3UYECKUX BEIUYUH, TPU STOM
BBIOMPATh ONTHUMAJIBHBIA METOJl M3MEPEHUs, OIEHWBATh AOCOJIOTHBIE W
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bL: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYeHHbIE pe3yibTaThl U JelaTh BBIBOJ O CTaTyce MPeIOKEHHOM
TUTIOTE3bI;

OMUCHIBATH METO/IbI MOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOJro1aTh MpaBuiIa 0€30MacHOro TPyJla MPHU MPOBEJICHUU UCCIEI0BAHUN
B paMKax yd4eOHOro DOKCINEpUMEHTa, MpakTUKymMa U  Y4eOHO-
HCCIIEIOBATEIIBCKOM U IIPOEKTHOM [JEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemarb pacy€THBIE 3aJayd C SIBHO 33JIaHHOM W HESBHO 3aJaHHOU
¢bu3nYecKoil MOJeNbI0: HAa OCHOBAaHWM aHaliM3a YCJIOBHUS BBIOMPATH
bu3nYecKkue MoJeNH, OTBEYarouue TpeOOBaHUSM 3aJadyM, MPUMEHSThH
(GbopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH MU MOCTYJNATHl (PU3UUECKUX TEOPUU
P HWCIOJB30BAHUM MaTeMaTHYECKUX METOJOB pELICHHs 3aj]ad,
MIPOBOAUTH PACUETHl HA OCHOBAHUM MUMEIOIINXCS TAHHBIX, aHAJTU3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATh METOJIBI PELIEHUS C YUYETOM IOJTYyYEHHBIX
pe3yNbTaTOB;

pemarb KadyecTBEHHbIE 3aJaud, TpeOylolue NPUMEHEHUs 3HaHUA U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TAKKEe UHTErPALMK 3HAHUI U3 JPYrux
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTMYECKYIO
LEMOYKY PacCy>KJIEHUI ¢ OMIOPOIl Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS I OOBICHEHHS OCHOBHBIX
MPUHIUIIOB PabOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

MPUBOJNTHh TPUMEPHI BKIAJAa POCCUUCKUX H 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHUE HAYKU, B OOBSCHEHUE MPOLIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIIEHUBATDH MOCIEACTBUS OBITOBON U MPOU3BOJICTBEHHON
JESTENbHOCTH 4YEJIOBEKA, CBS3aHHOW € (DU3MYECKUMHU IMPOIIECCaMH, C



MO3UIINI HKOJOTHUECKON 0€30MMaCHOCTH, MPEICTABIECHUN O PallMOHATILHOM
MIPUPOIOIOIB30BAHUY, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUUN
HAYKM W TEXHOJOTMW Ui JAJbHEHILIETO Pa3BUTUA YEJIOBEYECKOTO
o0IIecTBa;

NPUMEHATh pa3jnyHble CIOCOObl paboThl ¢ MH(popManuen (HU3NIECKOro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHUA, TPH STOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHEIC
TEXHOJIOTUM IS TIOMCKA, MEepepadOTKUu M TPEAbSBICHHUS Y4eOHOU W
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHpopMaIy, TMOJYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAMM3UPOBATh  TOJIydaeMmMyr  uH(oOpmamuioo ¥  OICHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHUKA WH(pOpMaIINY;

MIPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTeIbHbBIC YMEHHUS
CaMOCTOSITEILHOIO ~ MPUOOpPETEeHUs] HOBBIX 3HAHUM B  TpoIlecce
BBITIOJIHEHUS IPOCKTHBIX U y4eOHO-HCCIIECIOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOJTHEHHUEM pa3IUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PA0OTy TPYMIIBI, PAIIMOHATIBLHO PACIIPEACTATh AeATEIHLHOCTD
B HECTAHJAPTHBIX CUTyalUsAX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXJI0TO W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpuBaeMOi poOJIeMBbl;

MPOSIBIISATh MOTUBAIMIO K Oyayiier npodecCHOHAIBHON NeATeIbHOCTH 10
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO TPOQUIIS.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrtpoasnbie | IlpakTuyeckue
n/n MPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl

Pasnea 1. HAYUYHBIA METO/I IO3HAHUSA ITPUPOIbI

1.1 Hayynslii MeTO IO3HAHUSA IPUPOLBI 6
Hroro no paszneny 6
Pazgen 2. MEXAHUKA
2.1 KunemaTuka 10 1
2.2 JlnHamuka 10
2.3 CraTtuka TBEpAOro TENA 5 1
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1
Wroro no pazneny 35

Paszpen 3. MOJIEKYJIAPHASAA ®U3UKA U TEPMOJINHAMUNKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUUECKON TEOPUH 15 1
3.2 TepmonnHamuka. TennoBble MalTuHBI 20 1
13 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 |
’ HEePEXOIbI
Hroro no pazneny 49
Paznea 4. JIEKTPOJJNHAMUKA
4.1 DIIEKTPUYECKOE MOJIe 24 1




4.2 [TocTOSHHBIN JIEKTPUUYECKUI TOK 24
43 TokM B pa3Iu4HbIX Cpelax 6
Uroro no pazgeny 54
Pazzen 5. PU3HUECKHUI MPAKTUKYM
5.1 Pu3HYeCKU IPAKTUKYM 16 16
Uroro no pazgeny 16
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KosanuyectBo yacos JICKTPOHHBIE
HanmeHoBaHMe pa3/e/ioB U TeM uudposbie
Ne n/m P Kontpoabnbie | IlpakTudyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOIUHAMUKA
1.1 MarnuTHO€ nosue 14
1.2 DeKTpOMarHuTHas UHAYKLIHS 13 1
Uroro no pazgeny 27
Paznea 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuyeckue KoneoaHus 10
2.2 DeKTpOMarHuTHbIE KoJeOaHUsI 15
)3 MexaHn4yecKkue 1 3J1€KTPOMarHuTHbIE 10 |
BOJIHBI
2.4 Onrtuka 25 1
Hroro no pazgeny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnosbl CTO 5 1
Uroro no pasgeny 5
Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Ayanu3m 15

4.2 ®uzuka aToma 5

43 ®u3nKa aTOMHOTIO s/1pa ¥ 3JIEMEHTAPHBIX 5




qaCTun

Hroro no pasneny

25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DeMeHThl aCTPOHOMUU M aCTPOPHU3UKU 12
Hroro no pasneny 12
Paznen 6. PUSHUYECKHN MIPAKTUKYM
6.1 @u3HYECKU NPAKTUKYM 16 16
Uroro no pazgeny 16
Pa3pea 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucremaTtuszanus 1 0600111eHNE
71 IIPEIMETHOTO COAEP KAHUS U OIIbITA 15
' NeSITeIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHun kypca ¢usuku 10 — 11 xmaccor
Hroro no pasneny 15
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHUs

DJIEKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcesl

®usnka — pyHaaMeHTaIbHAS HAYKa O
pupoe

Hay‘-IHLIﬁ METO/J IMMO3HAaHUA U MCTObI
HCCIICAOBaAHUA (I)I/ISI/ILICCKI/IX SIBIICHUMN

DKCIEPUMEHT U TEOPHS B IIPOIIECCE
no3HaHus npuposl. Habmonenue u
SKCIIEPUMEHT B (hU3HKE

CrniocoObl n3MepeHus: GU3NIECKUX BETUUNH

AOCONIOTHAsA U OTHOCUTENbHAS
IOrpeIIHOCTHU H3MepeHPII>i (pI/I3H‘{eCKI/IX
BCINYHNH

MonenupoBanue B gpusuke. Poib u mecto
¢bus3uku B GopMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN
JESATEIHOCTH JTI0ACH

Mexannueckoe nBmkenue. Cucrema
OTCHUCTA. OTHOCI/ITCJIBHOCTB MEXAHHUYCCKOT'O
newkenus. [Ipsimast u obpatHas 3agaun
MCXAaHHUKH

Panuyc-BekTop MaTepranbHOM TOUKH, €ro
MPOEKIIMU Ha OCH KoopauHaT. Tpaekropusi.




[Tepememenue. Cxopocts. X mpoekiuu Ha
OCH KOOpJMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanre paBHOMEPHOTO
MIPSMOJIMHEMHOTO IBUKEHUS

10

CnoxxeHue nepeMeneHnid U CKOPOCTEM.
Pemenue 3agau

11

HepaBHomepHoe aBmxenue. MrooBeHHast
CKOpOCTh. Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe omrcanne MPsIMOIMHEHHOTO
JBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe masieHune. Y CKopeHne
CBOOOHOTO MaJieHHsl. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U UX rpaduku

14

JIBr>keHMe Telia, OpOIIEHHOr0 O YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe nerxenue. [IBuxeHue mo
OKPY>KHOCTH. YTJIOBasi U JIUHEUHAsS
ckopocts. [lepuon u yacrora.
[leHTpOCTpEMUTENBHOE U TIOJITHOE
YCKOpeHHue

16

Kontponbnas pabota no teme
"Kuuemartuka"

17

[Tepsriif 3akoH HetoToHa. MHEpunaibHbIC
cuctemsl orcuéra. [IpuHimn
OTHOCHUTEJILHOCTH [ anuies.




HCI/IHepHI/IaHBHHC CHCTEMEI OTCUETa

Cuna. PaBHOz€HCTBYIOIIAs cuia. Bropoit

18 3akoH HerotoHa. Macca

19 Bzaumoneiicteue ten. TpeTuid 3akoH
Herorona

20 [Tpuniun cynepno3uiuu cuil. Pemenue
3aJ1a4 Ha MpUMEHEeHne 3akoHOB HbroToHa
3aKOH BCEMHUPHOTO TATOTEHUS.

21 OKBHUBAJIEHTHOCTb IPABUTALIMOHHON U
MHEPTHOU MacChl

” Cuna TSKeCTH U yCKOpeHue cBOOOIHOTO
naJieHus
JIBu>keHHne HeOECHBIX TN U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Kerepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BuabI cun

25 TpeHus. JIBUKEHHE B KUJIKOCTH U Ta3e ¢
Y4E€TOM CHJIbI COIPOTUBIICHUSI CPEIBI

%6 HaBnienue. ['uapocraTuueckoe JaBiIeHUE.
Cuna Apxumena
AOGCOTIOTHO TBEPOE TETO.

27 ITocTynarenbHOE U BpalaTesbHOE
JBUKEHHUE TBEPAOIO Tella

)3 MOMEHT CUJIbI OTHOCHUTEIIBHO OCH
BpauieHus. [1nedo cunbl

29 CrnosxeHue cuil, NpUIOKEHHBIX K TBEPAOMY




teny. [leHTp TsixecTn Tena. Y cinoBus
paBHOBECHSI TBEPIOIO Tena. Buasl
paBHOBeECHS

30

Pemenue 3agau

31

Konrponbnas padora no teme "luHamuka.
Craruka TBepaoro tena'

32

NMnynec MaTepuasbHONW TOUYKH, CUCTEMBI
MaTepHaIbHbIX TO4eK. LleHTp mace
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. TeopeMa o
JBUKCHHUH LIEHTPA Macc

33

Nmmynbe cuibl ¥ M3BMEHEHHE UMITYJIbCa
Tesa. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE IBHKEHUE

34

MomeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe)lCTaBJ'IeHI/Ie 0 COXpAaHCHUHU MOMCHTAa
HUMITYJIbCa B IICHTPAJIbHBIX MOJIAX

35

Pemrenue 3anau

36

PaGora cuibl Ha MaIOM U Ha KOHEYHOM
nepememnienun. ['paduueckoe
MpeACTaBICHUE pabOThI CHJIbL. MOIIHOCTH
CHJIbI

37

Kunernyeckas sneprus. Teopema 06
W3MEHEHUU KMHETUYECKOW SHEPruu
MaTepHUaIbHOM TOUKH

38

HOTGHHI/IaJ'II)HBIe 1 HCNIOTCHIIMAJIBHBIC
CHIJIBI. HOTeHHI/IaJ'IBHaH QHCPI'HU:. BTOpaﬂ
KOCMHUYCCKasA CKOPOCTb

39

Tperbs kocmuueckast ckopocTb. CBs3b




pa6OTBI HCTIOTCHIHMAJIBHBIX CHII C
H3MEHEHHEM MEeXaHHISCKOM OHEPIrun
CHCTEMBI Tell. 3aKOH COXPAaHCHUA
MEXaHUYeCKOM OQHCPIUHn

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHenue bepryiuu 175 uieanbHOM
JKUIKOCTHA

41 KonTponbhas pabota mo Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"
PazBuTune npenacraBieHuit o mpupoie

42 TernnoTel. OcHOBHEIE TToJI0keHNST MKT.
Huddysus. bpoyHoBckoe ABMKEHUE
CrpoeHnue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJbIX TeJ. XapaKTep JBUKECHUS U
B3aMMOJEHCTBHUS YaCTHII BEIIESCTBA
Macca u pazMepsl MOJIEKYJT (ATOMOB).

44 KonunuectBo BemectBa. [locTosunas
ABorazapo

45 Temneparypa. TernnoBoe paBHOBECHE.
IlIkama Ienbcus

46 Pemenue 3amau

47 NneansHbii ra3. ['a30BbIe 3aKOHBI

43 VYpasuenne MeHnneneesa-Kianelpona.
Pemnrenue 3anau

49 AOcomoTHas TemrepaTtypa. 3aKoH
JansTOHA

50 M3onporiecchl B ueaaibHOM rase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe mpeacraBieHne
M30TIPOLIECCOB: U30TEPMa, U30X0pa,
n3zobapa

52

OcHoBHoe ypaBHeHHne MKT

53

Pemnrenue 3anau

54

CBs13b a0COTIOTHOM TeMIepaTypbl
TEPMOJIUHAMUYECKOU CUCTEMBI CO CpeHEN
KMHETUYECKOM HEprueH MoCTynaTeaIbHOro
TEIJIOBOI'O IBUXKCHUS €€ YaCTHIL

55

O000111eHYE U CUCTEMATU3AaLMsl 3HAHUN 110
teme "OcuoBsl MKT"

56

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

TepMmonnHaMuyeckas cuctema. 3alaHue
BHEIHUX ycyoBui 1t T/I cucteMsl.
Bremnve 1 BHyTpEeHHUE ITapaMeTPBI.
[Tapamerpsl T/] cuctemsl Kak CpeiHHE
3HAYEHMsI BEJIMYMH, OIIUCHIBAIOIIUX €€ HA
MHKPOCKOITHYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoJibHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mopens uneanbHOro raza B
TepMOJAMHAMUKE. Y CJIOBUSI IPUMEHUMOCTH
3TOU MOJIEIU

60

VYpaBHeHue Meneneesa-Kianelipona u
BBIPA)KCHUE JIJIS1 BHYTPECHHEN SHEPTUU




61

Bripaxkenue nis BHyTpeHHEH SHEPTruu
OJIHOATOMHOTO UJI€AIbHOTO Ta3a.
KBazucratnueckue u HecTaTUYECKUE
MIPOLIECCHI

62

DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
Brrauciienue pabothl o rpaduky mporecca
Ha pV-nuarpamMmme

63

Termuonepenaya kak crocod N3MEHEHUS
BHyTpeHHel sneprun T/] cucremsr 6e3
COBepILIEHHS PabOThI

64

KonBexknus, TenaonpoBOAHOCTb,
U3ITyYeHue

65

KommdaectBo TenmnoTel. TemIoéMKOCTE Tena.
VY enbHas u MONSIpHAs TEIIOEMKOCTH
BEIIECTBA. Y IeTbHAS TEIJI0Ta CTOPaAHUS
TOIIJINBA

66

Pacuér xonmuecTBa TEmIOTHI IIpU
TeIUIonepesaye

67

[TonsTre 06 amuabaTHOM TIpoIIecce.
[TepBbIii 3aKOH TEPMOAMHAMUKHI

68

KonngecTBo TemoTsl 1 paboTa Kak Mephl
M3MeHEeHUs BHyTpeHHel sHeprun T /1
CUCTEMBI

69

BTopoii 3ak0H TepMOIMHAMUKY JJIsI
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeobpaTumMocTs IpUPOTHBIX
MPOLECCOB

70

HpI/IHI_II/IHLI HeﬁCTBHH TCIIJIOBBIX MalllkH.




KI1J1

71

MaxkcumanbHoe 3HauerHue KITJI. [{ukn
Kapno

72

Pemenue 3agau

73

OKOJIIOTHYECKHE aCIIEKTHI UCII0JIb30BaAHUS
TEIJIOBLIX NBUTraTeieii. TermioBoe
3arpsI3HEHUE OKPY KaIOIIEeH Cpeibl

74

Pemenue 3agau

75

O0001IeHre ¥ cucTeMaTh3anus 3HaHUi 110
teme "Tepmoaunamuka. TemnioBbie
MAaIITUHEL"

76

Konrponsnas padora no teme
"TepmonnHamuka. TennoBble MalIuHbL"

77

[TapooOpa3oBaHue U KOHICHCAIHSL.
Vcnapenue u kuneHue. Y aenbHas TeIuioTa
napooOpa3zoBaHUs

78

HacrleHnnbie 1 HeHACHIIIICHHBIE Imapkbl.
KaugecTtBeHHAsT 3aBUCUMOCTD IIJIOTHOCTH U
AABJICHUA HACBIIIICHHOI'O I1apa OT
TEMIICPATYPHI, UX HE3AaBUCUMOCTD OT
00BEMa HACBIIICHHOT'O I1apa. 3aBHCHMOCTD
TCMIICPATYPBI KUIICHUA OT JaBJICHUA B
KUIKOCTHU

79

BnaxxnocTs Bo3yxa. AGComoTHAS 1
OTHOCUTCIIbHAA BJIAXKHOCTH

80

Pemenue 3agau

81

TBépnoe Teno. Kpucramimueckue u
amopGHbIe Tena. AHU30TPONHS CBOWCTB




KpUCTAJLJIOB

82

[InaBnenue u KpucTauIM3anus. Y JeJIbHas
TeruioTa miuasieHus. Cyonnmanus

83

Hedbopmarnuu TBEpAOTO Tena. PacTsokeHue
u cxatue. Casur. Moayne FOnra. [Ipenen
yapyrux aedopmanuii

84

TennmoBoe pacumpeHue KUJIKOCTEN U
TBEPABIX Te. AHFAPMOHHU3M TEIIOBBIX
Kos1ie0aHui YacTull BEIIeCcTBa

85

IIpeoOpazoBanue 3Hepruu B (ha30BBIX
nepexoax

86

ypaBHCHI/Ie TEIIOBOro OallaHca

87

Pemrenue 3anau

88

[ToBepxHOocTHOE HaTsKeHUE. Kanumnsipabie
siBJeHUs. /aBieHue moj UCKpUBIEHHON
MMOBEPXHOCTHIO KUIAKOCTH. Dopmyia
Jlammaca

&9

O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBeIe IEpexoib"

90

KonTponbHas pabota mo Teme "ArperatHeie
cocTosiHu BeniecTa. Ma3oBbie Mepexoanl"

91

DnekTpu3alys Tel U €€ MpOosIBICHHUS.
Dnektpuyeckuii 3apsia. [[Ba Buna
BIEKTPUYECKHUX 3apsiaoB. [IpoBoaHMKH,
JUBJIEKTPUKU U TOJYITPOBOAHUKHI

92

DJIeMEHTapHBIN NEKTPUUECKUI 3apsi.




3aKoH COXPaHCHUA SJICKTPHUICCKOI'O 3apsaaa

93

B3anmopencrteue 3apanoB. Toueunsle
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

Onektpuyeckoe noisie. Ero neiictBue Ha
AIIEKTPHUYECKHUE 3aPSIbI

96

Hanpssx€HHOCTB 3JIEKTPUYECKOTO IOJIS.
[Tpo6uplii 3apsia. JInHUM HaNPSHKEHHOCTH
ayIeKTpryecKoro noust. OqHOpoaHOE
JIEKTPUYECKOE T10JIE

97

IloTeHIMaIEHOCTH QJICKTPOCTATHYCCKOI'O
moJisl. Pa3HOCTh MOTEHIIUATIOB U
HaIIPsAXKCHUC

98

[TorenmanpHas 3HEPrUs 3apaaa B
aneKTpocrarnyeckoM nose. [loreHnnan
AIEKTPOCTATHYECKOTO OIS

99

CBs3b HaHpﬂ)KéHHOCTI/I IOoJIs1 U pa3HOCTHU
MMOTCHIUAJIOB AJId 3JICKTPOCTATHYCCKOIO
T10JI4A

100

[TpuHIMT Cynepno3UIINU AIEKTPUUECKUX
noJieu

101

Pemrenue 3anau

102

[Tone Toueunoro 3apsna. [lose paBHOMEPHO
3apsKEeHHON chepbl

103

[Tosre paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
mapa. [loje paBHOMEPHO 3apsHKEHHOM
OECKOHEYHOH IIJIOCKOCTH




HpOBOI[HI/IKI/I B SJICKTPOCTAaTHUYCCKOM II0JIC.

104
VYcnoBre paBHOBECHS 3apsiiOB

105 JIM3IIeKTPUKY U TIOJTYTIPOBOJHUKH B
AIEKTPOCTATHYECKOM T10JIE
Kongencarop. DneKTpoéMKOCTh

106 KOHZEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa

107 [TapannensHOE cOeIMHEHUE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOHJIEHCATOPOB

109 DHeprusi 3apssKeHHOTO KOHJIEHCaTopa

110 Pemenue 3anau

11 JIBro>keHuE 3apsKEHHOM YacTULIBI B
OJIHOPOJTHOM 3JIEKTPUUECKOM I10JIe

112 Pemrenue 3anau

113 O0600111eHre U CUCTEMATU3AIIMS 3HAHUN 110
Teme "DnekTpuueckoe nosue"

114 Kontponbhas pabota no teme
"Onexrpuueckoe noiue"
Cuina toka. [TocTosiHHBIN TOK. Y CIIOBUS

115 CYILECTBOBAHUSI TOCTOSHHOTO
ANEKTPUYECKOTO TOKA

116 Wcrtounuku Toka. Hanpsokenne u 31C

117 3akoH Oma 11 yyacTKa IeTH.
DIJIEKTPUYECKOE COMPOTUBIICHUE

118 3aBUCHUMOCTb CONPOTUBIICHHUS OAHOPOJIHOTO

IIPOBOAHMKA OT €0 AJIMHBI W IJIOIIaaAn




MMOIICPECUYHOI'0 CCUCHUS

VaenpHOE COIIPOTUBJICHUEC BCUICCTBA.

119 1
Pemenue 3amaq

120 [TocnenoBarensHOE, MapaieIbHOE, |
CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB

121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX |
nenei. [IpaBuna Kupxroga

122 Pemtenue 3agau 1

123 PaboTa snekTpruyeckoro Toka. 3aKkoH |
Jxoyna —Jlenna

124 Pemrenue 3anau 1
MOIHOCTB 3MEKTPUUECKOTO TOKA.

125 TenmoBas MOIIHOCTH, BhIACIAEMAasT Ha 1
pe3ucrope

126 Pemrenue 3anau 1

127 O/1C u BHyTpeHHEEe CONPOTUBIICHUE 1
HCTOYHUKA TOKa

128 3axon Oma aJ1s MOTHOM (3aMKHYTOM ) |
ANEKTPUUECKOH LenHn

129 Pemrenue 3anau 1

130 MoOImHOCTh HCTOYHHKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 KoHnneHcarop B ienu nNoCTOSSHHOTO TOKa 1

133 Pertenue 3amau 1

134 Pemenue 3agau mo teme "llocToSHHBIN |

ANEKTPUIECKUN TOK"




Permrenne 3agaud mo teMe "I1ocTOSHHBIHI

135 . "
ANEKTPUYECKUI TOK

136 Pemenue 3anau no teme "llocTostHHBIN
AIEKTPUYECKUN TOK"

137 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
teme "[10CTOSIHHBIN 3EKTPUUECKU TOK"

138 Kontponbnas pabota mo teme
"TIoCTOSIHHBIN ANEKTPUUECKUNA TOK"
DneKTpruYecKasi MpOBOAMMOCTh Pa3IMYHBIX

139 BELIECTB. DJIEKTPUUECKUI TOK B METaJIIaXx.
CBepXIpoBOIMMOCTh
DNEeKTpUYECKU TOK B pacTBOpax U

140 paciuiaBax 3JIEKTPOJIMTOB. 3aKoHbI Dapazaes
JUTSL DTIEKTPOJIN3a

141 DJIeKTpUYECKUH TOK B razax. [lnasma

142 DNEeKTpUUYECKUN TOK B BAKyyMe.
BaxyymubIe iprOopbI

143 DJIEKTPUYECKUH TOK B MOJIYITPOBOJHUKAX

144 [TomympoBOTHUKOBBIE TPHUOOPHI
Ou3nyeckuil MpakTUKyM IO TeMe
"N3MepeHue cuiibl TOKa U HalpsHKEHUs B
L[N TOCTOSITHHOTO TOKA MPHU MOMOIIN

145 AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX

npu6opoB" UK "3HaKOMCTBO ¢ HU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: GU3NUECKUX BETHMUUH MPH
MTOMOUIN KOMITbIOTEPHBIX JATYUKOB"




146

Ou3nyecKkuil MpakTUKyM O TeMe
"M3y4yeHrne HepaBHOMEPHOT'O IBUKEHUSI C
LENTbIO OTpeieJICHHs] MTHOBEHHON
ckopoctu"

147

@uU3HYECKUI PAKTUKYM 110 TEME
"N3mepenue yCKOpeHUsl Ipr
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBIDKECHUH 110 HAKJIOHHOW INIOCKOCTH" WU
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU [IPU PABHOYCKOPEHHOM
NBIDKeHNN"

148

@u3HYECKU IPAKTUKYM 110 TEME
"U3mepenue yckopeHust CBOOOHOTO
najgeHus" win "N3yuenue ABMKEHUS Tena,
OpOILIEHHOTO0 TOPU3OHTAIILHO"

149

@uU3HYECKU PAKTUKYM 110 TEME
"N3yuyeHne qBUKEHUS Tea 10 OKPYKHOCTH
C MIOCTOSIHHOM 10 MOJyJIIO CKOPOCTBIO" WIIN
"HccnenoBanue 3aBUCUMOCTH IIEPUOAA
oOpalieHns: KOHUYECKOT0 MasiTHUKA OT €To
napameTpos”

150

OU3NYECKUN TPAKTHUKYM I10 TEME
"N3mepeHune paBHOIEHCTBYIOIIEH CUTIBI
IIPU ABMKEHUH OpycKa 110 HaKJIOHHOM
mwiockocty" unu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JIBKEHUs Opycka
10 HaKJIOHHOM ITUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OoT ero Macchl”

151

@u3HYECKUI MPAKTUKYM 110 TEME




"UccaenoBanue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3nHOBOM 0Opaslie, oT ux Aedopmanun’
unu "M3yueHue ABUKEHUS CUCTEMBI TEJl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIErkui OJ10K"

152

@uU3HYECKUI NPAKTUKYM 110 TEME
"U3mepenue koddduimerTa TpeHus mo
BEJIMYMHE YTII0BOT0 KO3 PUIEHTa
3aBucuMocTtd Frp(N)" wim "UccnenoBanue
JBUKEHUS OpycKa M0 HaKJIOHHON
TUIOCKOCTH C MEPEMEHHBIM K03 PHUIIEHTOM
Tpenus" win "M3ydeHue IBHKEHUs rpysa
Ha Bally ¢ TpeHueM"

153

@u3HYECKUI MPAKTUKYM 110 TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BpaleHus"
nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJA, UMEIOILIETO
mIomnaas onopsr"

154

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue ummybca Tena 1no
TopMo3HOMY ITyTH" min "M3mepenne cuiibl
TSATU, CKOPOCTH MOJIEIH AIIEKTPOMOOHIIS 1
MOIIHOCTH cuibl TAru" uinn "CpaBHeHUe
M3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "HccnenoBanue CoXxpaHeHUs
HMMITYJIbCA IIPU YIPYTOM B3auMojaencTBun"




unu "M3mepeHrne KHHETUYECKON SHEPTUun
TeJa Mo TOPMO3HOMY IyTH"

155

M3UYECKUI TPAKTHKYM I10 TEME

® y

"N3y4yeHue n30TepMUUYECKOTO Mpoliecca
(peKoMeH0BaHO HCIIOIb30BaHHUE
nudposoit maboparopun)" unu "M3ydenne
n30X0pHOoro npouecca" win "Uzyuyenue
n3obapHoro nporecca” wiun "lIpoBepka
ypaBHEHHUS COCTOSTHUSA"

156

@u3HYECKU MPAKTUKYM 110 TEME
"N3mepenue yaenbHON TeMI0EMKOCTH" UITN
"UccnenoBanue mpolecca OCThIBaHUS
BemecTBa" unu "Mccnenoanue
aauabatHoro nporecca” uinu "MU3yuenue
B3aMMOCBS3HM SHEPTUU MEXMOJIEKYJISIPHOIO
B3aUMOJICHCTBHS U TEMITEPATYPBI KUTICHHS
JKUIKocTe"

157

@u3HYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEPHOCTEN UCTIApEHUS
xuakoctert" unu "M3mepenue yaenbHON
TEIJIOTHI TUIaBeHus bjaa" win "U3yuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenne abCOMIOTHOM BIAXKHOCTH
BO3J/lyXa M OIlEHKa MacChl MapoB B
nomemnieHun". smepenne kodddummenrta
MMOBEPXHOCTHOTO HATSKEHUS

158

@uU3HYECKU IPAKTUKYM 110 TEME
"HabmtoneHue npeBpaiieHus 3JHepruu
3aps’KEHHOI0 KOHJIEHCATOPA B SHEPIHUI0




u3nydeHus ceeroauoaa’ wim "M3yyenue
MPOTEKAHUS TOKA B LIETIH, COACPIKAITCH
KoHaeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHITMAIOB (HAMPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COSIMHEHUH
KOHJ/ICHCATOPOB"

159

@uU3HYECKUI NPAKTUKYM 110 TEME
"UcciaenoBanye CMEIAaHHOTO COEIUHEHUS
pesuctopoB" unu "M3Mepenue yaeabHOro
COTIPOTHUBJICHUS ITPOBOTHUKOB" WU
"HccaemoBadne 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JUTsI JIAMITBl HaKaJTuBaHHs "

160

@uU3HYECKUI NPAKTUKYM 110 TEME
"HaGnronenue amektponusa’ win
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA"
wim "HccrnenoBanue 3aBUCUMOCTH
COIIPOTHBIICHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHATHE BOJIBT-

aMIIEpHOM XapaKTEPUCTUKHU Auoaa"

161

PesepBHslit ypok. O600IICHHE 1
CHCTEMaTH3allUs 3HAHHI TI0 TEMe
"KunemaTtuka"

162

PezepHblil ypok. O0o01eHue u
cucTeMaTH3alus 3HaHU| 10 Teme
"lunamuka"

163

PeseprubIil ypok. O6001eHIE 1
cucreMaru3anys 3HaHui 1mo teme "Cratuka
TBEpAOro temna"




164

PesepBHbIil ypok. O6001IcHIE 1
cucTeMaTu3alus 3HaHuH 1o TeMe "3aKOHEI
COXpaHEHUsl B MEXaHUKe"

165

PesepBubIil ypok. O6001meHne u
cucTeMaTtu3alus 3Hanuit mo teme "OCHOBBI
MOJIEKYJIIPHOKUHETUYECKON Teopun"

166

PesepBHbIit ypok. O600IIeHNHE 1
CHCTEMATH3alHs 3HAHHI 10 TEME
"Tepmoannamuka. TenaoBbie MalIUHbL"

167

PesepBHbIil ypok. O6001IcHIE 1
CHCTEMAaTH3alHs 3HAaHHUH 10 TeMe
"ArperatHbleé COCTOSIHUSI BEIIECTBA.
®da3oBbie IEpexoib"

168

PesepHbIil ypok. O600111eHIE 1
cucreMarul3anusia 3HAHUHU II0 TEME
"DnexTpuueckoe mose"

169

PesepBHblit ypok. O60011IeHNE 1
cHCTeMaTH3alus 3HaHUH 110 TeMe
"[locTOSIHHBIN NEKTPUYECKUH TOK"

170

PesepBubIil ypok. O6001meHIE 1
cucTeMaru3anus 3HaHuii mo TeMe "Toku B
pa3IM4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IpakTnyeckune
padoThI

Jara
HU3yYeHUs!

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3aumoaenicTBre TOCTOSIHHBIX MArHUTOB U
MPOBOJHUKOB C TOKOM. MarHUTHOE MOJIE.
l'unoreza Ammepa

Bekrop maruutHON uHAYKIMHA. [TprHITIT
CYNEepHO3UIINH MarHUTHBIX Moyel. JInHun
MarHUTHOM MHIYKIIUU

MarsuTHO€ 1MoJie IPOBOTHUKA C TOKOM.
OnbIT DpcTena

Cuna Amnepa, e€ HanpaBJIEHUE U MOAYJIb

Pemenue 3agau

[IpumeHeHue 3akoHa AmIiepa.
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiI€HUE U MOYJIb.
JIBr>keHue 3apsKEHHOM YacTHULIBI B
OJHOPOJHOM MAarHUTHOM I10JIE

Pemenue 3agau

PaGora cubl Jlopenia

Pemrenue 3amgau

11

MarauTtHoe 110J1€ B BELIECTBE.
deppOMarHeTuKy, napa- U IMaMarHeTUKu

12

OcHOBHBIE CBOHCTBA (peppOMarHeTUKOB.




[Ipumenenue heppoMarHeTHKOB

13 Pemenue 3agau mo treme "MarautHoe moJjie"

14 Pemenne 3agau no teme "MarautHoe 1oJjie"

15 SBneHue AMEeKTPOMAarHUTHON MHTYKITHH.
[ToTox BekTOpa MarHUTHOM MHTYKIIUH

16 OC unnykuuu

17 3aK0H JIEKTPOMAarHUTHOW MHTYKIINH
®apanes

18 Buxpesoe anexrpuueckoe nozie. Toku Oyko

19 O/1C nHAYKIMH B IBUKYLIUXCA
MIPOBOJTHUKAX

20 Pemenne 3amaq

21 [IpaBuno Jlenna

2 WNunyktuBHOCTH. KaTymka HHIyKTHBHOCTH
B IIEITA IIOCTOSHHOI'O TOKA

” SAsnenue camounaykimu. IJC
CaMOMHAYKIIUU

24 DHeprusi MarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE TMOJIe

25 Pemenne 3amaq

%6 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHU 110
TeMe "DnekTpoanHamMuka"

7 Kontponbnas paboTa mo teme
"OnekTpoguHamMuka"

73 Konebarennruas cucrema. CBOOOIHBIC

Kosebanus. ['apmoHndeckue KoneoaHus




Kunemarnueckoe u JAUHaAMHUYCCKOC

29 onucaHue KoyieOaTeNbHbIX ABMKCHUN
DHepreTudeckoe onucanue. BeiBos

30 JTUHAMAYECKOTO OMUCAHUS TAPMOHHYECKUX
KOJI€OaHMI U3 UX SHEPTETUUECKOTO U
KHHEMATHYECKOTO OTHCAHUS

31 Ammuintyna u ¢aza xonedanuit
[Tepuona u yactora konebanuit. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOaHUH

32 MaTeMaThuyeckoro masTHuka. [lepuon
CBOOOJTHBIX KOJI€OaHUHN TTPYKUHHOTO
MasiTHUKA

13 3aryxaroiue Kojaebanus. BeiHyx1eHHbIe
kosiebaHus. Pezonanc

34 ABTOKOJIC0aHHS

35 Pewmenne 3anau

16 VYpoxk-koH(pepenuus "MexaHnueckue
K0JIe0aHUS B MY3bIKAJIbHBIX HHCTPYMEHTax"

37 O060061eHre U cucTeMaTu3alus 3HaHu| 10
teMe "MexaHnndeckue KoneOanus"

18 DNeKTpOMarHuTHbIE KoJieOaHusl.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY AbI

39 3aps/ia KOHJIEHCATOpa ¢ aMIUIUTYAOU CUJIBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEeHMsI SHEPTUU B U1€aTbHOM

KOJIe0aTeIbHOM KOHTYPE




3aTyxa}omHe QJICKTPOMAarauTHLIC

41 KoJjieOaHus. BeIHyK/IeHHbBIE
ANEKTPOMarHUTHBIE KoeOaHus

47 [Tepemennsblii Tok. Pe3uctop n KoHaeHCaTOp
B 1IETIH TTIEPEMEHHOT0 TOKa

13 Karymka HHIyKTUBHOCTH B LIETIH
MEPEMEHHOTO TOKa

A4 3akoH Oma 1Sl JIEKTPUYECKON 1enn
TIEPEMEHHOTO TOKa
MOIHOCTE IEPEMEHHOT0 TOKA.

45 AMIUINTYIHOE U JEHCTBYIOIIEE 3HAYCHUE
CUJIBI TOKA W HAIPSKEHUS

46 Pe3oHaHC B ayieKTprUUECKO# 1Ienu

47 Pewmenne 3anau
WneanbHblif Tpanchopmarop.

48 [TpousBoCcTBO, TIepenadya u moTpediIeHue
AIEKTPUUECKON SHEPTUU
DKOJIOTUYECKUE PUCKHU IIPU MPOU3BOJICTBE

49 NEeKTpo3Heprun. KynbTypa ncnosap30BaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU

50 Pemenue 3amau

51 Pertenue 3amgau

57 O0600611eHre U cucTeMaTU3alus 3HaHu| 10
TeMe "DJIeKTpOMarHuTHbIC KojeOaHus"

53 Mexanndeckre BOIHBL. XapaKTepUCTUKH

MCXaHHUYCCKHX BOJIH

54

CBolicTBa MEXaHUUYECKUX BOJIH




55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpassyk u ynprpassyk. LllymoBoe
3arpsi3HEHUE OKPYIKaIOLIEN cpebl

57 Pemenue 3agau

58 DneKTpOMarHuTHbIe BOJIHBL. M3nyueHue
3J€KTPOMArHUTHBIX BOJIH

59 OHeprus EeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIxana 37eKTPOMAarHUTHBIX BOJIH.

60 [IpuMeHeHne 3eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIIBI paTUOCBSI3U U TEIEBUIACHHUS.

61 Paaunonokanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYXKAIOIIEH Cpebl

2 Konrponsnas padora no teme "Konebanus
Y BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacrpoCcTpaHeHHUs CBETa

64 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PaclpoCTpaHEHUsI CBETa

65 Otpaxenue csera. [1nockoe 3epkano.
Cdepuueckoe 3epkaio
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBII MOKA3aTelb IPEIOMIICHUSI.

66 [TonHOE BHYTpEHHEE OTpaXKEHUE.

[IpenenbHBINA Yol MOJTHOTO BHYTPEHHETO
OTpaKeHUS




Pemenue 3amay Ha MMPUMCHCHHUEC 3aKOHOB

67 OTpa)KEHUs U MPEIIOMIICHUS CBETA

63 Xox stydeil B mpusMme. Jlucnepceust cBeTa.
CrnoxHblii cocTaB Oenoro ceera. Lpet

69 JInnsel. DOKyCHOE pacCTOSTHUE U
ONTHYECKas CUJja JINH3BI

70 [TocTpoenue n300paxxeHnil B INH3aX U UX
cucTeMax. YBEJIMYECHUE JIMH3bI
Pemenue 3agau Ha nocTpoeHune

71 n300pakeHHi, OTY4aeMbIX C TOMOILBIO
JVH3

72 ['ma3 kak onruueckas cucrema

73 Pemenue 3anayu. [Ipeaensl mpUMEHUMOCTH
r€OMETPUYECKON ONTUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 WuTepdepennus cBeta

77 KorepenTHble HCTOUHUKU. Y CIIOBUS
HaOJI0ACHN MAKCUMYMOB U MMHUMYMOB

78 Pemenne 3amau

79 [Ipumenenne uHTEpHEpeHIINN

80 Judpakuus cBera

81 HudpakimonHas peméTka. Y cioBue
HaOJI0IeHNUS TI1aBHBIX MAKCUMYMOB

82 Pewenue 3anau

83 [TonepedHOCTH CBETOBBIX BOJIH.




HOHHpI/ISaHI/IH CBCTa

84 Pemenue 3amau 1

85 CBeToBbI€E sBJICHUS B IPUPOJIE 1

26 O600611eHre U cucTeMaTu3alus 3HaHui| 1o |
teme "Onrtuka"

87 Konrtponbnas padora no teme «OnTuka» 1
['panuIBl MPUMEHUMOCTH KJIaCCUYECKOM

88 MEXaHHUKHU. 3aKOHBI AJIEKTPOJIUHAMUKHI U 1
MPUHIUI OTHOCUTEIBHOCTH

29 ITocTynatel cienuanbHOM TEOPUU |
OTHOCHUTEJILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOI UHTEPBAIL.
IIpeobpaszoBanus Jlopenna. Ycnosue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U
COKpAIl[EHUE JIMHbI

91 DOHeprust 1 UMITYJIbC PEIITUBUCTCKON |
YaCTULIBI

9 CBs13bp MaccChl C SHEPTUEN U UMILYJILCOM |
PENSATUBUCTCKON YaCTULbl. DHEPTUS ITOKOS

93 PaBHOBeCHOE TEIIIOBOE U3ITyUYEHHE 1

94 3akoH cMenieHust Buna 1

95 I'unore3a M. IInanka o kBanTax. ®OTOHBI 1

96 DHeprusi ¥ UMIyJIbCc PoToHa 1

97 ®otorddext. OnpiTer A. I'. Cronerosa. |
3akonsl poroddhdexra

98 VYpaBHenue DitHinTeitHa 115 poTodPdexTa. 1




"Kpacnas rpanuna" ¢potodrddekra

99 JaBnerune cBeta. OnwiTel [1. H. JIebenena

100 BouiHOBBIE CBOMCTBA YacTHLL
Bounsl ne bpoiina. [[nmuHa BoJHBI e

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIU3AIUN
JBUKYLIEHCS YaCTHIIbI

102 KopmyckynsipHO-BOIHOBOU TyaJIu3M

103 Jludpakims 37eKTPOHOB Ha KPUCTAIIAX
Crienurka u3MepeHui B MUKPOMUDPE.

104 CooTHollleHUs HEOTIpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amaq

106 Pemenue pacu€THbix 3ama4
KonTponbaas padota mo Temam: "OCHOBBI

107 CTO", "KopnyckynasipHO-BOJIHOBOM
nyanuzm"

108 OnBITHI IO UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Inanerapnas mozens atoma Pesepdopna

109 [Toctynarter bopa

110 Bunet ciektpoB. CriekTp ypoBHE# 3HEepruu
aToma BOJIOpOJia

11 CrioHTaHHOE U BBIHYKJEHHOE U3TyUeHHUE
cBeTa

112 Jlazep
Hyxnonnas moxaens sapa ['elizenoepra-

113 WBanenko. 3apsia 1 MaccoBO€ YUCIIO sAJpa.

3oTtomnrsl. PagnoakTHBHOCTD




114

3aKkoH paJMoakTUBHOIrO pacnaaa. CBoiicTBa
MOHU3HPYIOIIETo W3IydeHus. BiausHue
pPaOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
Ho3umeTpus

115

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
cunbl. Jledekt Maccrl siapa. SAnepHbie
peakuuu. Snepusie peakTopsl. [IpoOreMbl
YIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKTHI Pa3BUTHUS SICPHOMN
SHEPIreTUKHU

116

Meroas!l perucTpalyy U UCCIEA0BAHUS
3JIEMEHTapHbIX YacTull. PyHIaMEHTAIbHbBIE
B3auMOJAEUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOR
Mozenu. KBapk-riarooHHas MOeb aIipoOHOB

117

®usuka 3a npenenamu CtannapTHON
Mozxenu. TéMHas maTepus U TEMHas
sHeprus. EMuHCTBO (pU3MUecKoil KapTHHBI
Mupa

118

OTansl pa3BUTHs ACTPOHOMHH. 3HAUEHUE
aCTpOHOMHUU

119

[IpMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUSI IPUPOJIBI KOCMHYECKUX
00BbeKTOB. MeTOIbI aCTPOHOMHYECKHUX
HCCIICIOBAHMI

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIBI,
panuoTenecKonsl, BHEaTMoc(hepHas
aCTPOHOMUS




121

Bun 3Bé3mH0TO HebOa. Co3Be3nus, ipKue
3BE3/IBI, IJIAHETHI, UX BUIUMOE IBIKEHUE

122

Comnueunas cucrema. Comurte. CoHeuHas
AKTUBHOCTB. I/ICTO‘IHI/IK BHGPFI/II/I COJ'IHIIa )41
3BE3]]

123

3BE37bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "creKTpaabHBIA KJ1AcC —
CBETUMOCTB"

124

3Be3abI IVIaBHOU OCIEN0BATEILHOCTH

125

Bnytpennee crpoenue 38E31. CoOBpeMEeHHbIE
MPECTABICHUS O TPOUCXOKICHUH U
spomonuu CoHIa U 3BE31,. ITalbl XKU3HU
3BE3/]

126

Mnineunsiii [1yTe — Hama 'anaxrtuka. Tumnst
rajJlakTUK. YEpHBIE OBIPBI B AAPAX FalaKTHK

127

Bcenennas. Pacmpenne Beenennoii. 3akoH
Xab6ma. Teopust bosbioro B3peiBa.
PenukToBoe n3nyyeHue

128

MacmtaOHas cTpyktypa Beenennoii.
MeraranakTuka

129

Hepeménnslie npodiaemMbl aCTpOHOMUHT

130

®u3nUecKuil NPaKTUKYM IO TEME
"UccnenoBanne MarHuTHOTO TIOJIS
MOCTOSIHHBIX MarHUTOB" WJIN
"HccnegoBanue CBOMCTB
dbeppomarnerukoB" nnu "HMccnenoBanue
JIEHCTBUS TIOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"




du3nuecKuil MpakTUKyM 10 TeMe
"U3mepenue cunbl Amnepa" unu "U3yuenune
131 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
i "OnpeneneHne MarHuTHOM MHY KLU
Ha OCHOBE U3MEpeHUs cuibl Amnepa”

®u3nUecKuil NPAKTUKYM IO TEME
"HUccnenoBaHue SIBICHUS

132 3JIEKTPOMArHUTHON MHIYKIMH' WIIH
"OnpeneneHne UHIYKIUU BUXPEBOTO
MarduTHOTrO moJs"

PuU3HYECKUN PAKTUKYM 110 TEME
133 "UccnenoBanue siBJIEHUS CaMOUHIYKIUN"
win "COopka MOEIH 3JEKTPOMAarHUTHOTO

reneparopa"

du3nYecKuil MPaKTUKYM T10 TeME
134 "U3mepenue nepruoaa CBOOOIHBIX
KOJICOAHUI HUTSHOTO U MPYXKHUHHOTO

MasATHHUKOB"

DU3NYECKUN TPAKTUKYM I10 TEME
135 "[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasTHUKE"

@u3HYECKU NPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
136 II0CJIE0BATEIBHO COCIUHEHHBIC
KOHJICHCATOP, KaTYIIKY U pe3ucTop' Win
"UccnenoBanue paboThl HCTOUHUKOB CBETA

B LIENIU [IEPEMEHHOro ToKa"

137 DuU3HYECKU NPAKTUKYM 110 TEME




"N3yuyeHue mapameTpoB 3ByKOBOW BOJIHBI"

138

@u3HYECKU NPAKTUKYM I10 TEME
"N3mepeHune nokaszaTelis IpeoMIICHUS
crexna" win "llonyyenue n3oo6pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia v JIUH3bI"

139

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosHUSA OT BeIlleCTBa (Ha mpuMepe
wKuakux uH3)" unu "M3mepenue
(hOKYCHOT'O PaCCTOSIHUS PACCEUBAIOLITNX
auH3"

140

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue nudpakuuu, uHTEpHEepeHIUN
U noJisipu3anuu ceera'

141

®u3nUecKuil NPaKTUKYM I10 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
peNATUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3aPSDKEHHBIX YaCTHUI] B MATHUTHOM
nosie)"

142

PU3HYECKUN PAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM 1lnanka Ha
ocHOBe uccienoBanus Gorordpdexra” wim
"UccenenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yepe3 CBETOAMO/] OT HaNpsHKEeHU"

143

DuU3HYECKUN PAKTUKYM I10 TEME
"HccnenoBanue CrekTpa pa3pexeHHOro
aTOMapHOI0 BOJOPOJA U U3MEpEHUE
nocrosiHHoi Punbepra"




144

du3nUecKuil MPaKTUKYM TI0 TEME
"UccnenoBanne paauoakTHBHOTO (hOHA C
WCIOJIb30BaHUEM J03UMeTpa" Win
"M3ydeHue moryoneHus: 0eTa-4yacTuil
alroMuHuEM"

145

®u3nUecKuil NPAKTUKYM IO TEME
"Habmonenus 38€3qH0T0 HEOa
HEBOOPY’KEHHBIM IJIa30M C UCIOIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JUIs
OIIpeJIeJIEHUS MTOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3us CeBepHOro MOyIIapus U sIpKHUe
3Bé316!" win "HaOroqeHus B TENECKOII
JIyHbI, IUIaHET, TYMAHHOCTEN U 3BE3HBIX
cKorieHui"

146

O000111IeHrE U CHCTEMATH3AIIHS 3HAHUIA.
Ponb pus3uku u actpoHOMUY B
9KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COIMATBHON M ATHYECKOH cdhepax
JEATEILHOCTH YeI0BEKa

147

O06o011eHne U cucTeMaTH3aIys 3HaHUH.
Ponb 1 MecTo (pU3HMKHM ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O0o001eHne 1 cucTeMaTu3alys 3HaHuH.
Poine dpusuueckoil Teopun B GopMUpOBaAHUU
NPEJCTaBICHUN O (PU3NYECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psITy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTaBICHUN O IPUPOLE




O00011IeHIE U CUCTEMATHU3aIUs 3HAHUH 110

149
teMe "Kunematnka"

150 O00011IeHNE U cUCTEMATHU3aIisl 3HAHUH 110
teMme "Kunematnka"

151 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
teme " JluHamuka"

152 O00011eHre 1 cUcTeEMaTH3alus 3HAHUH 110
teme "CraTuka TBep10ro Tena"

153 O00011IeHrE U cUCTEMATHU3aIMs 3HAaHUN 110
TeMme "3aKOHBI COXpPaHEHUS B MEXaHUKe"
O00011IeHNE U CUCTEMATU3aIUs 3HAHUN 110

154 Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
teopun"

O00011IeHre 1 cUCTEMAaTH3alUs 3HAHUI 110

155 teme "Tepmonunamuka. TenaoBbie
MaIuHer"

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110

156 Teme "ArperaTHble COCTOSIHUSI BEILIECTBA.
®da3zoBblie Iepexoan"

157 O00011IeHNE U cCUCTEMATU3aIMs 3HAHUH 110
Teme "DnekTpudeckoe nosue"

158 O06001IeHre 1 cucTeEMaTH3alus 3HAHUH 110
teme "[1oCTOsSHHBIN 31eKTpUYecKuil ToK"

159 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 110
teme "Toku B pa3inyHbIX cpeaax”

160 O00011IeHNE U CUCTEMATHU3aIHs 3HAHUH 110

TeMme "MarautHoe nose"




161

PesepBHbIil ypok. O6001IcHIE 1
CHCTEMAaTHU3aIMs 3HAHUH 110 TEME
"DNeKTpOMarHuTHas UHIYyKUIUS"

162

PesepBubIil ypok. O600meHue
cHCTEMAaTHU3alMs 3HAHUI 110 TEME
"Mexannueckue koneoanus"

163

PesepBHelil ypok. O600IICHNE 1
CUCTeMAaTH3alMs 3HAHUI TT0 TeMe
"DIeKTpOMarHUTHBIE KoJieOaHus "

164

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMaTH3alMs 3HAaHUI 10 TeMe
"MexaHUYeCKHE U dJIEKTPOMArHUTHbBIE
BOJIHBI"

165

PesepHbIil ypok. O60011eHIE 1
cucTeMatusanus 3Hagui mo teme "Ontuka"

166

PesepBHelil ypok. O600ICHNE 1
cucreMatusanud 3Haduii mo teMe "OCHOBEI
CTO"

167

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTH3alys 3HaHUH [0 TeMe
"KopnyckynsipHO-BOIHOBOU Tyanu3m"

168

PesepBubIil ypok. O600meHue 1
cucTeMaTu3alsg 3Hanui mo teme "dusmka
aToma"

169

PesepBHslit ypok. O600IcHNE 1
cHCTEMAaTH3alMs 3HaHMi 110 TeMe "Pus3uka
ATOMHOTO sI/Ipa U AJIEMEHTapHbIX YyacTull"

170

PesepBHbIil ypok. O6001IcHIE 1




CHCTEMaTH3aIlUs 3HAHHUH 110 TEME
"DnemMeHThI acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

170

16







YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET
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