


MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKEe Ha YpOBHE CpenHero obmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJOXKEHMM W TpeOOoBaHUN K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM 0O0pa3oBarenpHOl mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ ydétoMm denepaibHOl pabodeil mporpaMMbl BocnuTaHus U KoHrenmun
npenojaBanus yueobnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3aUIX
Poccuiickoit ~ ®enepanuu,  peaqu3yIOINIMX  OCHOBHBIE  00pa30oBaTelIbHbBIC
IPOTrpaMMBl.

[Tporpamma 1o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS TEM U Pa3/IEJIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0y4YaroIIMXCA.
[Iporpamma mno ¢usuke Aaér mOpencTaBieHUE O LENAX, COJAEpKaHUH, OOIen
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMU
ydueOHoro mipeamera « Pu3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢Guzukd yriayOaEHHOTO YpOBHS IO3BOJIET pPEaTM30BaTh
3aJ1a4yi MPO(PECCUOHATILHON OpUEHTAIlMK, HAIIPaBICHO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HWHTEJJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JarommMcsi, KOTOphIE HEOOXOMWMBI IS TPOJODKCHHs 00pa3oBaHUS B
OpraHu3anuax MnpodecCHOHATLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CIEUATIBHOCTSIM.

B nporpaMmme 1o (Qu3MKe ONpEenesnstoTCs IUIAaHUPYEMBIE pPE3yJIbTaThl
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIEeT0 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  Hayudo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3padOTKM TpeOOBaHMA K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuxcsi, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero ooOpa3oBaHus Ha
yIITyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/I.

[Tporpamma o (pu3mKe BKIIOYACT:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yTriIyOonéHHOM
YPOBHE, B TOM YHCJIE TPEAMETHbBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeamera « Puszukay mo rojiamMm o0ydeHusl.

[Iporpamma 1o (¢uU3UKE HMEET MPUMEPHBIM XapakTep M MOXKET ObITh
UCII0JIb30BaHA YUUTEIAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX POrpamM.

[Iporpamma mo ¢u3uKe HE CKOBBIBACT TBOPUCCKYIO0 MHUIIMATHBY YUYUTEIICH U
MPEAOCTABISET BO3MOKHOCTH JJISI peali3aliyd  Pa3JIMYHbIX METOAMYECKHUX
MOJXO/I0OB K TMpernojiaBaHuio (U3uMku Ha YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coxXpaHeHHs 0043aTeNIbHON YaCTH COJIep KaHUs Kypca.



®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHCTEMY
3HaHUi 00 okpy:xatorieM Mupe. [IIkonpHbIN Kypc (U3UKH — CUCTEMOOOPa3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
busndeckoit reorpadueld u actpoHoMuen. Mcmomp3oBaHWE W AKTHUBHOE
NpuMeHEeHUEe (U3MYECKUX 3HAHUM OMNpENeNnuI0 XapakTep UM OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHHs HOBBIX MaTEpHUaJOB C 3aJaHHbIMH CBOWCTBaMU. M3yueHue
Gu3MKK BHOCUT OCHOBHOM BKIal B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaroiierocsi, B popMUpoOBaHUE YMEHUM MPUMEHSATH HAyUHbBIN
METO/I IO3HAHMSI IPY BHITIOJITHEHUH UMM YICOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢pu3uKku Ha YpOBHE CpeHEero o0Iiero oopa3oBaHus MOJI0KEH
PAI e, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEU KypcC SIBISETCS JIOTMYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pas3fesioB (DU3WKH, BKIIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUM C HEW Marepuayn Kypca (pusuku
oObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBIgeTcCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus npeanonara€T MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoen npuxnaonon nanpagnennocmu. Kypc ¢pusuku yriayOiaéHHOTO ypOBHS
MPEANoJIaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMUYECKUX
MPWIOKEHUN H3YYEHHBIX TEOpuil W 3aKoHOB. [Ipum »TOM paccMaTpuBarOTCs Ha
YpPOBHE OOIIMX MPEICTABICHUNH U COBPEMEHHBIE TEXHUUYECKHE YCTPOMCTBA, U
TEXHOJIOTUHU.

Hoea »3xonocuzayuu peanusyercs IMOCPEACTBOM BBEIACHHUS DJIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUS
npo0sIeM paloHAIBLHOTO IPUPOIOIIOIB30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHus MIPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIUNAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. Jimsa ¢usuku peanuzanus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTOIB30BAHUH CAMOCTOSITEIbHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mpoiecca. s yrmyOaéHHOTo
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIBHBIE YYCHUYECKHE OTBITHI TMPH HM3YYCHHH HOBOTO
MaTtepuaa, JabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3anuu (U3MUECKOro TMpakThukyma. B mepBom ciydae
NPaKTUKyM mpoBoAuTcs aubo B koHie 10 u 11 kmacco, nubo mocie nepBoro u
BTOPOrO TOJYrOAUd B KaXJIOM M3 3THUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJATCS B mpoliecce u3yueHusi pazaena (temsl). [Ipu 3Tom mox paboramu
MPAKTUKyMa TTOHMUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHYECKOro JKCIEPUMEHTa,
7a00paTOpPHBIX pabOT W MPaKTHKyMma MPEACTABIICHA €IWHBIM TepedHeM. Bwioop
TEMaTUKH JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
YYaCTHUKaMU 00pa30BaTEIBHOTO MpoIiecca UCXO0IA U3 OCOOEHHOCTEH MOYypPOYHOTO
IUTAHUPOBAHUSI W OCHalleHus KaOuHera ¢usuku. [Ipu 3Tom oOecneynBaeTcs
OBJIaJICHNE OOYYaIOMUMHCS YMCHHSAMH IPOBOJUTH TPSMBIE W KOCBEHHBIC
W3MEPCHHUS, WCCICAOBAHUS 3aBHCHUMOCTECH (DU3WYECKUX BEIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE yAENSETCA PEUICHUIO pacYETHBIX W KAaueCTBEHHBIX
3anau. [Ipu 3TOoM JUIst pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlayd C SIBHO
3aJJaHHON U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIIbIO, MO3BOJISIIOIINE MTPUMEHSTh
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjena Kypca, TaKk U
WHTETPUPYs MPUMEHECHHUE 3HAHUI W3 pa3HBIX pa3aesioB. J[s KauecTBEHHBIX 3a1a4
MPUOPUTETOM SABJISIOTCS 3aJaHUsl Ha OOBSICHEHHE/NPEeICKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH *KU3HU, TpeOyronue BbIOOpa
(bU3UYEeCKON MOJIEIH ISl CUTYAIMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu DPI'OC COO k maTepuasbHO-
TEXHUYECKOMY OOECIIEUCHHIO Y4eOHOTro Iporiecca Kypc (U3HKHA YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus JOJIKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTe (U3UMKM JNOKHO OBITh HEOOXOIUMOE
JabopaTopHOoe OOOpYJIOBaHUE IS BBIMOJHEHUS YKAa3aHHBIX B TPOrpaMME TIO
(bu3NKe YYEHUYECKUX ONBITOB, JIADOPAaTOPHBIX padbOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIIMOHHOE 000pY0BaHHE.

JemoHCcTpaninonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (DHU3UKE KITIOYEBBIX JACMOHCTpAIlUNA IS
WCCJICIOBAHMSI  M3YYaeMbIX SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHME MJIS YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacyeTe



OJIHOTO KOMIUJIEKTa Ha JBYyX oOOydarouuxcs. TeMaTuueckue KOMIUICKThI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJICKCHOM
UCIOJIb30BAaHUU AHAJIIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4YaroUUXCsi K HaydHOMY
U3YUYCHUIO TPHUPOJABI, Pa3BUTHE WX HMHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOPMHUPOBAHUE
HCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJjbTara U3YUEHUs] OCHOB
CTpOEHUS MaTepuu M PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BaHUEM (DU3UUECKHUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMupoOBaHUE TMPEACTABICHUN O poiau (U3UKU I Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoeccHoHanbHON JESTENbHOCTH, CBSI3aHHBIX C (PU3HKOM, MOJArOTOBKA K
JanbHEHIeMy 00y4eHHUIO B 9TOM HalPaBJICHHH.

JlocTixkeHue 3TUX 1enieid oOecrieunBaeTCsl pelieHueM CIeAYIOIMX 3a1ad B
npoliiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYas  MEXaHWKY,  MOJIEKYJIAPHYIO  (HU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKnX SIBICHUN B MPUPOJE U JUISI MPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOU
dbuzndyeckoi MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3/JaHue
dbu3nyecko MoJieNd, aJIeKBaTHOW YCIOBMUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOTO XapaKTepa;

MOHUMaHUuE (U3UYECKUX OCHOB U TIPUHIIMIIOB JIEUCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS M IPOBEACHHUS
bU3UYECKNX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HHPOpMaIuy,
ONpeIeNICHUs TOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

CO3[IaHUE YCJIOBHUM Ui Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOM JIEeATEITbHOCTH;



pa3BuTHEe UHTEpeca K chepaM npodeccuoHaTbLHON eI TEIbHOCTH, CBI3aHHOM
¢ (PUBHUKOM.

B cootrBerctBum ¢ TpeboBanusmu DI'OC COO yriyOGia€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CpEAHEro OO0IIeTo
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHUS MO CTIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIISL.

Ha u3yuenue ¢pusuku (yriayOiaEHHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETO
obpazoBanusa otBoauTcs 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJENIO),
B 11 kiacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE MepeyeHb Ja0OPATOPHBIX M
NPAaKTHUYECKUX pabOT SBISAETCSA PEKOMEHIOBAHHBIM, YYHUTEIh JelaeT BBIOOP
MPOBENCHUS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHIWBHIYaTbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hay4Hblii MeTO] MO3HAHUS NPHPOABI.

®duszrka — pyHIaMEeHTaIbHAS Hayka o mpupoae. HayuHsiil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PUBNYECKUX SBJICHUU.

OKCHepUMEHT W Teopus B Mpoliecce Mo3HaHus Npupoasl. Habmionenue u
HKCIIEPUMEHT B (PU3UKeE.

CrocoObl m3MepeHusi (U3NUECKUX BEIMYMH (AHAJOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BeduuuH  (aOconroTHas U
OTHOCHTEIIbHASA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCoOIOTHO TBEPAOE TENO, HAealibHAsl >KUAKOCTb, HJACANbHBIA Ta3, TOYCUHBIN
3apsn). I'unoreza. @U3NYECKH 3aKOH, TPAHULIBI €r0 MpUuMeHUMOocTU. Puznueckas
TEOpUSL.

Ponb u mMecTto QUMK B (OPMUPOBAHUU COBPEMEHHON HAyUHON KApTHUHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKAa M HaNpsHKEHUS B IE€MU IMOCTOSHHOTO TOKAa MpPH
MTOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHLHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi dadbopatopued no ¢usuke. [Ipumepsl u3mepeHus
(bU3HYEeCKUX BEIMYMH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHkKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a4l MEXAHHKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIMH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropusi.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HA OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTepUaJbHOM TOUYKH OT BPEMEHU U UX
rpa@uKy.

CBoOomHoe MmajeHUe. YCKOpeHHe cBOOOIHOTO majacHUs. J[BmkeHHe Tena,
OpOIIEHHOTO0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUATIbHON TOYKH OT BPEMEHU U MX IPpaUKH.



KpuBoimHentHoe  nBWKEeHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[{enTpocTpemuTeabHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHTEHIIMAIBLHOE) U TOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBUKCHHE CHApSAOB, LEMNHBIC, MIECTEPEHYATHIE M PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBMKEHUN C UCIIOI30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenve ABUWKEHHS Tea, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpagienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTri0BO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Jla B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHus MpU NPSIMOJMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOTHOTO MaJICHUs (PEKOMEHI0BAaHO
UCIIOJIb30BaHue U POBOI TabOpaTOpUn).

N3ydenne pABWXKEHUSI Tela, OpolleHHOro Tropu3oHTalbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MPONOPIMOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO Tea.

N3ydyeHne IBUXKEHUSI Tella IO OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalieHus: KOHUYECKOro MasiTHUKa
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HprotoHa. MHepuumanbHble cucTteMsl oTcyéTa. [IpumHnmn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpPENEIEHUE,
IPUMEDHI).

Macca Tenma. Cwia. [IpuHIun Cyneprio3uiuy CHil.

Bropoit 3akoH HproTOHa 11 MaTEpUaIbHOM TOYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJieHUsI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT reorpauyeckod IMpOTHL. JIBUKEHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS WU CHJIA TPECHMS
nokosi. Koapduument tpenusa. Cuna cOnpoOTHUBICHHS NpPU JBWKEHUU Tela B
KUJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHMUS.

Hasnenue. I'napocrarndeckoe nasienue. Cuita Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIMITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue qBUKEHUS TeJl B MHEPUUAIbHBIX U HEMHEPLHMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAILHON CUCTEMBI OTCYETA.

CpaBHEHHE  PpABHOJIEHCTBYIOIIEH  NPHIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOUIUX B PE3yJIbTaTe B3AMMOICHCTBHS TEII.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBYKEHUSI.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumoTespl O HE3aBUCHMOCTH BpPEMEHHU JBUKEHHUS Opycka IIo
HAKJIOHHOW INTOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MaCCHhI.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBucumoctu F,(N).

UccnenoBanue nBuxkeHUs OpycKa MO HAKJIOHHOW TJIOCKOCTH C TIEPEMEHHBIM
K03 pHUIEHTOM TpEHUSI.

N3yyeHne nBUKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. I[locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHusd. [limedo cumsl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKME IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

Y ci10BUsI paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

HccenenoBanne yclioBUM pPaBHOBECUS TBEPAOTO TeEJa, HMEIOLIETO0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAIb OMOPBI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepruanibHOM TOYKH, CUCTEMBI MaTepUaIbHbBIX TOYEK. L[eHTp macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

MoMeHT umiynbca MarepuanbHOM TOUYkHW. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJISX.

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBICeHUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SHEPTUU MATEPUAIBHOU TOYKH.



[loTeHuManbHbIe W HEMOTEHIUANbHbIE CWIbl. [loTeHIManbHas »HEPrusl.
[ToTenmnuanpHas 3HEprus ynpyro nedopmMupoBaHHON TpykuHBL. [loTeHInampHas
SHEPIUsl Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMHYECKAsT CKOPOCTb.

CBsi3b  paOOThl HEMOTEHIMAJIBHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHenne bepHyn Ui UACATbHOM KUAKOCTH KaK CIEJICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJAOMET, KOMEP, NPYKUHHBIM MHCTOJNET, THPOCKOMN, (QUTypHOE KaTaHWe Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

HN3mepeHne MOITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JNEUCTBUU HA TEJIO CHJIBI TSKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHHEe S3HEPTUH NPU CBOOOTHOM MaJACHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKym.

N3mepeHne uMmimyJlibca Tela o TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJla C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHEHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJCHCTBUH.

N3mMepeHne KHHETUYECKOW SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CWIbI TPEHUS] TPU JBIKCHUHU Tea IO HAaKIOHHOU
IJIOCKOCTH.

Paznen 3. Mosekyasipuast Qu3nka U TEPMOJAMHAMMKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
ombiTHOe oOocHOBaHme. Jluddysus. bpoyHOBckoe nBmWKeHHE. XapakTep
JIBI)KCHUSI W B3aMMOJICHCTBUSL YAaCTHI[ BellecTBa. MOJIETM CTPOEHHS Ta3oB,
KUIKOCTEH M TBEPABIX TN U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THX



Mozeneil. Macca u pasmepel Mosiekyd (atomoB). KonaudecTBO BellecTBa.
IToctrostnaast ABorajipo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. [llkana
temmneparyp Llenbcus.

Mogenb UlieaqbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKOU TEOPUHU: YACTHUIIBI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT JPYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon [lanpTona. M3ompoiieccsl B
UJCATbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ paduueckoe
Mpe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHHEM M CPEAHEM  KUHETUYECKOW  DHEpPrueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJIEKYJ HACAIbHOTO rasa (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPruei MocTynaTeIbHOro TeIIOBOrO IBMKEHUS €€ YaCTHII.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
O6apomeTp, MoTydYeHue HaHOMaTEePUaJoB.

Hemoncmpayuu.

Mopenu IBUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onbita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u uccieaoBaHue U30MpPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKMUKyM.

HccnenoBanne Tpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEeHE MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3ydeHne H30TEpPMHUYECKOr0 Tporecca (PEeKOMEHJOBAHO HCMIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3ydenne nzobapHOTo mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYCHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpous3BOjibHAs — peflakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uICAIBHONO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHCHUU:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHIEHTPALUs YaCTHUIl, BHICOKHE
TeMneparypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBasucraTuueckue u HECTaATUUECKUE MTPOLIECCHI.

OnemenTapHas pabota B TepMoArHaMuKe. Beraucienue paboTsl o rpaduxy
npoliecca Ha PV-nuarpamme.

Tennonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  3HEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepiieHuss pabotel.  KoHBekius,
TEIIONPOBOIHOCTb, U3TyUCHHE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tenma. YHAelbHas W MOJSpHas
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TeIioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIUIOTHI mpu Temtonepenade. [lonsarue o006
aanabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHMKW. BHyTpeHHsass »sHeprus. KonnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
33JIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOU CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JJI1 HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TepeiaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrieHcanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MPOIIECCOB.

[TpuHumme! gectBud TertoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KIIJI. [ukn Kapho.

DKOJIOTHYECKHE aCTEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraTesiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: XOJOAUIBHUK,
KOHJIUIIMOHEP, AU3ENIbHBIA U KapOIOpaTOpHBIA ABUTraTENM, MapoBas TypOuWHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AUUs «TEIJIOBBIX» OTXOJI0OB C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPraHMYECKOTO TOTLIMBA JIJIs
BBIPAOOTKHU «TEIIOBOI» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orHuBo.

CpaBHeHUE yACNbHBIX TETNIOEMKOCTEHN BEIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanne aarnabaTHOro mporecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne yaenbHOu TEMI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHjaeHcanusa. McnmapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTH
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPATYPhl KUIIEHUS OT JIaBJIICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
KpuctayyioB. IlnmaBiieHne W KpucTam3anus. YJelbHas TEIUIOoTa IUIABICHUS.
CyO6numariusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Caur. Moayis FOHra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuimpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEIIECTBA KaK IPUUMHA
TEIJIOBOT'O paclIvpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUN B (PA30BBIX MMEPEXOIaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Koda(ppuimeHT MmOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipusie siBinenus. JlapieHue o1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA U TEXHOJOTHMYECKUE TIPOILIECCHI:  KUIKHUE
KPUCTAILJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunienne. Kunenue npu noHM>XEHHOM JTaBJICHHM.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBanue.



KanunnspHsie siBICHUS.

Monenn HeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Buner nepopmanuii.

Habmronenue manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yebHOM TEIJIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBONCTB HACBIILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEILICHUH.

N3mepenne ko3¢ duimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

WccnenoBanre 3aBUCMMOCTH  JedopMmanuyd  pe3uHOBOro oOpasua  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSIBICHUs. DJNEKTpUYecKuil 3apsn. JlBa Buua
AIEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKHM, [HUAJIEKTPUKA H  IOJYyIPOBOIHHKHU.
DJIEMEHTApHBIN ANEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DSIIEKTPUYECKOrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsapl. 3akoH Kymnona.

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro  mnoisid.  IlpoOueiid  3apsn.  Jlunum
HaMpPsHKEHHOCTH 3JIEKTPUUECKOro 1ojst. OJHOPOIHOE 3IEKTPUUECKOE MOJIe.

[ToTeHMAaNbHOCTh AJIEKTPOCTATUYECKOTO IMOJiA. Pa3HOCTh IMOTEHIMANIOB U
HanpsbkeHue. [loTeHnuanbpHass SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToreHnman 31eKTpocTaTUYeCcKOro noJisg. CBsi3b HANPSXKEHHOCTH TOJISI U Pa3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro 1Moist (Kak OJHOPOJHOro, TaK U
HEOJHOPOIHOTO).

[IpuHIMI CynepnO3UIINU 3IEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsH>KEHHOCTH O3TUX MOJEH |
AKBUNOTCHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jupnexktpruueckas
IIPOHUIIAEMOCTH BEIIECTBA.



KonzeHncarop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOE COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrkeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUECKOM IOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI,
IIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJICHHE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M NPUHLIAI IEUCTBUS dJIEKTPOMETPA.

DIEKTPUUECKOE T10JIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B IIEKTPUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U IEUCTBHE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psika KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGnronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnpenenenune pa3sHOCTH ITOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuii mok.

Cuna Toka. [IocTOsSTHHBIN TOK.

YcmoBust CymiecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. cTouHHMKH
toka. Hanpsokenue U u D1C £ .

3akoH OMa [1J1 y4acTKa LeMHu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINIPOTHUBIICHUSA
OJHOPOJHOTO MPOBOJAHWKA OT €ro JJIMHBI W IUIOMIAAY MHONEPEYHOrO0 CEUCHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux nenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBasi MOIIHOCTb, BbIIEIsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenure Cuiibl TOKa U HaIMPsHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSKEHUS Uil PE3UCTOpa,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IUIOLIAM MONEPEYHOr0 CEUYEHU U MaTepuana.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHHUE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0sI coeuHeHus1 UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanne CMENIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSKEHUS I JIaMIIbI
HaKaJIWBaHUS.

YBenuueHue npenena n3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucumMoctd DJIC raapBaHMYECKOrO 3J€MEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEXAY IOJOCAMU HMCTOYHHKA TOKA
OT CHJIBI TOKA B LIEMH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuyHbIX cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MIPOBOJAUMOCTb TBEPABIX METAJJIOB. 3aBUCHMOCTbh COINPOTUBIICHHUS METAJUIOB OT
Temmnepatrypbl. CBEepXIPOBOAUMOCTb.



DIIEKTPUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

ITonynpOoBOTHHKHY. CobcTBeHHas " IIpUMeECHAas IIPOBOIMMOCTD
noJynpoBoiHUKOB. CBoiicTBa p—N-nepexosa. IloaynpoBogHIKOBbIE TPUOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALIMS.
DnekTponus. 3akonbl Dapajaes 11 AAEKTPOJIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: Tra30pas3psiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHI: JHUOA,
TPaH3UCTOP, (QOTOAMOA, CBETOAMOJ, TajlbBaHUKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpOBOIMMOCTE DJIEKTPOJIUTOB.

3akoHsbI nekTposn3a Papanes.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKMUKyM.

Habmroienue snexrponamnsa.

N3mepenne 3apsiaa OJTHOBAJIIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHMBIIEHUS — TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYHH C UCIOJIB30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTENbHBIE MOIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJTUYHH.
OueHka rpanuil OrpeNIHOCTEMN.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX THUIoTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTHYECKHX  pa3lenax «YUYEHHYECKMH  DKCIEPHMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBSA3M.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmuoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SIBJICHUE, HAYYHBIM (akT, rumnores3a, (pu3nyeckas BEIMYMHA, 3aKOH,



TEOpHUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJAEIb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPHOOPHI, ITudpoBas Jadboparopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabosna, runep6osua, ux rpaduku U cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl v UX MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonozua: Mmexanuueckoe JABUKEHUE B KUBOU npupone, auddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefibl,
yTHIM3as OMOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHUE BEIECTBA, CTPOECHHWE ATOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, IOJIYyYEHHUE HAHOMAaTepUalioB, TEIIOBbIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U ra3oB, )KUAKAE KPUCTAIUIbI, DIEKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TaTbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTHS.

T'eocpagpusn: BnaxxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozcusa: npeoOpa3oBaHue JIBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUIUU
(KpOHIUTENH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTrU€), ABUTATENIb BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
razopaspsiIHbIC JIaMIIbl, TOJTYTIPOBOHUKOBBIE TPUOOPHI, rajbBaHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBue IOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uMHAyKuuu. I[IpuHuomn cynepro3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON WHTYKIWH.

MarnuTHoe 1oJie IPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KAaTYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBieHUe U MOYJb. [[BUKEHNE 3apsKEHHOW YaCTHULIbI
B OJHOPOJTHOM MarHUTHOM Mojie. Pabora cuier Jlopenia.

MaruutHoe 1ose B Bemecrse. PeppoOMarHeTUKy, rapa- U 1MaMarHeTUKHU.



TexHndeckre yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND SIKOOH, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuaa  nuHWMA  WMHAYKOMM ~ MarHATHOTO — IIOJSL  IOJIOCOBOTO  H
MIOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MaraiuTHOW MHAYKIWU TIOJSL JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienre n1BUXEHUS MMy4yKa 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[TpuHIUI JNEUCTBUS DIEKTPOU3IMEPUTEIILHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npAKMuKym.

HccnenoBanre MarHUTHOTO MOJISL IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETHKOB.

HccnenoBanne N€MCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue 2NEKTpOMAarHUTHOW MHAyKUMH. [lOTOK BEKkTOpa MarHUTHOM
uHaykiuy. OJIC mHAaykuuu. 3aKOH HIEKTPOMAarHuTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe mnose. Toxku Pyko.

OJIC uHAYKUMHM B MOPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuino Jlenua.

NunyktuBHOCTh. KaTymika WHIYKTUBHOCTH B LENU IMOCTOSHHOTO TOKAa.
Asnenne camonnaykuuu. IJIC caMOUHIYKIUU.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpPOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: WHAYKIIMOHHAS
1e€Yb, COJICHOU], 3allIUTa OT JEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM T10JIE
3emMin.

Jemoncmpayuu.

HabGmronenre sBjieHUsI JIEKTPOMArHUTHON MHIYKITHH.

UccnenoBanne 3aBucumoctd DJC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBieHne CaMOMHAYKITUH.

UccnenoBanne 3aBucumoctd J/IC caMOMHAYKUMH OT CKOPOCTHM M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenshas cucrema. CBoOOAHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTU4ecKoe ONnKvcaHue (3aKOH COXPAaHEHUs MEXaHWYEeCKOM sHepruu). BriBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJIeOaHUN U3 WX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa U ¢asza konebaHuil. CBs3b aMIUIUTYbl KOJEOAHHN HCXOIHOM
BEJTMYMHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepron u dactora kojeOanuid. [lepumon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaTU4ecKoro wmasitHuka. I[lepuos CBOOOJIHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatouux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHass kpuBas. BuusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MalbIX KOJIEOAHUM Ipy3a HA HUTH OT
aMILTATYIbI.

HccnenoBanne 3aTyXammMux KOaeOaHWi U 3aBUCUMOCTH TIEpHOia CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyie0aHUN Tpy3a HAa MACCHUBHOM MpPYXKUHE C IEJIbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICATBHON MOJIENU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUU MPH KOJICOaHUAX TPy3a Ha TIPYKUHE.

HccnenoBanne BIHYXACHHBIX KOJIEOAHU.

HabGmionenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHMH HUTSHOIO U MPYKUHHOTO
MasiTHUKOB.

N3yuenue 3aKOHOB JBM)KEHHUS TeJa B XOJI€ KOJIeOaHU HA yIPYTroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUTUTY/IBI 3aTyXaIOIUX KOJICOaHUIA.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYbI
3apsijia KOHAEHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKa B KOJIEOAaTEIbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B UACAUTHPHOM KOJICOATEIIbHOM KOHTYPE.

3aTtyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbii TOK. MOIIHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JEUCTBYIONEE 3HAYCHUE CHWIbI TOKA W HANPSDKCHHUS TMPU PA3TUIHON (opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTylIKa
WHIYKTUBHOCTU B LIENH CUHYCOMJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpomsBonactBo, mepegaya u moTpeliaeHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHUECKHE MPOLECCHl: SJIEKTPUUECKUM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOUX IEKTPOMArHUTHBIX KOJICOAHUH.

Mopenb 3JIeKTpOMarHuTHOTO T€HEpaTopa.

Boiny>X/IeHHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu mMocien0BaTebHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YceTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

HaGnronenue 351eKTpoOMarHiTHOTO pEe30HaHCa.

Hccnenoanne paboThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JUJIMHA BOJIHBL
CBolicTBa MEXaHUYECKHUX BOJH: OTpa)X€HUE, MpeloMJieHue, HHTepdepeHuus u
nudpaxims.

3Byk. CkopocTh 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYy4YEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnasi oprieHTays BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpaKims.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBA3U U TeleBUACHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEIEeBU30p, aHTeHHA, Tenegon, CBY-neus,
yJIBTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauyuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue oTpaxxeHus U NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

HaOmronenne uatepdepeHunu 1 1uppakiini MEXaHUYeCKUX BOJIH.

AKYyCTHUYECKHI1 pE30HaHC.

CBoiicTBa ybTpa3ByKa U €ro NpUMEHEHUE.

HaGmionenue cBsI3Wu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYIOM U
4acTOTOM KOJeOaHH.

HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHE,
pesioMJIeHUE, MoJspu3anus, udpakius, UHTephepeHITus.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITYUESHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKyMm.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONMHEHOE pacIpOCTPAaHEHUE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
ToYeuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
1ockoM 3epkaie. Chepuueckue 3epkaia.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTeb nperoMiieHus. [10cTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon myueit B mpusme. Jlucnepcusi cBera. ClOXHBIN cocTaB O€I0TO CBETA.
LBer.

[TonHoe BHyTpeHHEE oTpakeHue. [IpenenpHbIil yroa MmojJHOrO BHYTPEHHETO
OTpaKEHHUSI.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHOe
paccTositHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTostHUSI TOHKOM cepruyeckod JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xona nyda, OpOLICANIErO JMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckoi ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
cOOMpAIONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paszpemaromas cnocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HabOmOIEHUS MaKCUMyMOB M MHMHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepnl KiacCMYECKUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TP NAJCHHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHUKPOCKOI, MPOCKIMOHHBINA ammapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, AU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne NpeioMIICHHs! CBETA.

HaOmnroienrie mojiHOro BHyTPEHHETr0 oTpaxkeHus. Mojieinb CBeTOBO/Ia.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaOmronenne nuatepdepeHim cBera.

HaOnroienrie 11BeTOB TOHKUX MUIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HabGmronenune nudpakiimoOHHOTO CIIEKTPA.

Habnronenue aucrepcuu cBeTa.

HabGmronenue nonsipu3aiuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPpAKMUKyMm.

W3mepenne nokasaress NpesoMIIeHNs CTEKIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
pUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyyenue n300pakeHus B CUCTEME U3 MIOCKOTO 3epKajia U JTUH3BI.

[Tonydenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTEpPEepeHIIny U MOJISIpU3aIuu CBETA.

N3ydeHnne noysipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3TYYEHHUS HA IBYX IIEAX.

Habnroaenue aucrnepcum.

Hab6mronenue u uccnegoBanue 1UPpakiimoOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4eHHUs CBETOJAMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI ceIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

['panuupl  OPUMEHHMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE
BPEMEHU U COKpAICHUE JUTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIrus
MOKOS.



TexHuyeckre YCTpOMCTBA M TEXHOJOTMYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEHU 3aPSKEHHBIX YACTHLL.

YyeHn4eckuil IKCIIepUMEHT, JIa00paTOpHbIe PaOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX  dYacTuil (IO
doTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTUI B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60ii Oyanusm.

PaBHOBECHOE TEIUIOBOE M3IyY€HHE (MU3TyUYeHHE aOCOIIOTHO YEPHOTO TeENa).
3akoH cmemienus: Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OunmTenHa aa Goroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JIaBICHHME€ CBeTa Ha aOCOJIOTHO
NOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxarolulyr MoBepxHocTh). OmbiTel I1. H.
Jlebenena.

BonHoBbIe cBOMCTBA yacTull. Bonnel ne bpoita. limHa BosHb! e bpoins u
pasMepbl 00JacTH JIOKAJIM3AIMU  JBWKYIIEeWcs dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneuuduka ndmeperuit B Mukpomupe. COOTHOIICHUSI HEOMPEeNeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpONUCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
dboTornemenT, (HOTOMATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®otor(pdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHeNIHEro ¢hoTo3d dexra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHBIIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuot, nPpAKmMuKym.

HccnenoBanne poropesucropa.

N3mepenue nocrosiaHoi [11anka Ha ocHOBe HccienoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTHU CUIIBI TOKA YepPEe3 CBETOIUO OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aroMma. [lnmaHerapHas mozenb aromMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomnieHrue GOTOHOB MpU NEpPexoe aroma
C OJIHOTO YPOBHsI DHEPIUU HA IPYIroi.



Bunpl ciektpoB. ClIEKTp YpOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTydyeHue cBera. Jlazep.

TexHudeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Monens onsita Pesepdopna.

HaGnronenue JIMHeHYaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUMKA HMOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopusie padomaol, PAKMUKYM.

HaOmronenue nuHeiiyaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEHHOrO aTOMapHOTO BOJOPOAA U U3MEPEHHUE
noctossHHOU PunbGepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnas monens snapa I'eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3otonsl.

PanunoaktuBHOCTE. Aunbda-pacmnan. DNEKTPOHHBIH W TO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacmnaga. PaamoakTHBHBIE H30TONBI B IMPUPOJE.
CBoOICTBa MOHU3UPYIOLIETO H3Iy4YCHHs. BIusgHUE paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBeHHbIN QoH uznydeHus. Jloaumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. S nepubie cuibl. [{edexT maccer sapa.

Anepurie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJIOTHYECKHE aCIEeKThl pPa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertoabl perucTpanuy u UCCIAEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEprus.

EauHcTBO QPU3nueckoil KapTUHBI MUPA.

TexHn4eCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue TPEKOB YacTHL] (110 TOTOBBIM (pOTOrpadpusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHs acTpoHOMUU. [IprKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Meroasl aCTpOHOMHMYECKHUX HcclieoBaHUil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PAAUOTENIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Buna 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JIBUKEHHUE.

ConneuyHas cucrema.

Connue. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 /.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKU. J(narpaMma «CeKTpajJbHbIN KJ1acc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TNIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoJonuu ConHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama ['anaktuka. I[lonoxenue u nBuxkeHue CoyHIA B
["amaktuke. Tunel ranakTuk. PaguoranakTuky u KBazapbl. YEpHBIE NBIPHI B sApax
TaJIaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

MacimrtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HabGmronenus: 3B€3qH0r0 HEOa HEBOOPYKEHHBIM T1a30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JIs ONpeeNIeHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3Auss CEBEpPHOTO MOIylIapus U SIPKUE
3BE3MBI.

HaGmonenuss B Teneckonm JIyHbI, TUTaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CriocoOb1 m3MepeHns (PU3NYECKUX BEJIUYHH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX UBMEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHUNH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYMY).

Oo6o01maromiee NOBTOPEHUE.



O06o0uieHne u cucTeMaTu3alus CoJIep KaHus pa3zenoB Kypca «MexaHukay,
«MonexymsipHast pu3nKa U TEPMOJUHAMUKAY, « IJIEKTpoAnHAMHKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « JNEMEHThI ACTPOHOMHH U aCTPOPUBUKNY.

Ponr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMATBHON M ATHUYECKOH chepax AeATeIbHOCTH YeIOBEKa, POJib M MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHYECKOW  (pyHKImit
bu3nueckoil Teopuu, poiib GU3NIECKOM TEOprr B (POPMUPOBAHUH MPEACTABICHHIM
0 (Qu3nyYecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéwHoro ypoBHa B 11 kiacce
OCYILECTBIISIETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€H C Kypcamu
MaTe€MaTUKH, OMOJIOTUH, XUMUH, TeOrpauu U TEXHOIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HAHUA: SIBICHWE, HAay4YHbIA (PakT, rumoresa, (uU3MvecKas BEIWYWHA, 3aKOH,
Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, ITppoBas Jadboparopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX IPOEKIMM HAa OCH KOOPJAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoanbie >7MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku 1OMOOHS TPEYTrONHHUKOB,
OTIpeJIeJICHHE TUIOIIAIU TIIOCKUX PUTYyp U 00bEMa Tell.

Bbuonozua: >nekrpuyeckue SBICHUS B KUBOM MpuUpone, KoJjieOaTenbHbIE
JBWKEHHSI B JKHBOM TMPHUPOJE, HKOJOTMYECKUE PHUCKH IIPA IPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHME  OKPYKAIOLIEH  Cpenbl,
yJABTPa3ByKOBasg JUArHOCTMKA B MEJUILIMHE, ONTUYECKUE SIBJICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaIu3.

T'eocpaghusa: wmarHuTHbIE TMOMOCAa 3€MIIM, 3aJIEKHM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMAarHuTOB,
3NIeKTpoJBUTATENb SIKOOM, reHepaTop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JMHUU 3JIEKTpoIepeaay, 3JIeKTPOABUraTellb, pajap, paauonpuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JMArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHUKA, COJIHEUHAs Oarapesi, CIIyTHUKOBbBIC
MIPUEMHUKHU, AIEPHAS SHEPTETUKA U SKOJIOTUUYECKUE ACTIEKTHI €€ Pa3BUTHA.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHS YyueOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOITUXCSl PYKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OMbITAa U OMbITA JCITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAaIlpaBIICHUU
BOCHUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e CcOPMUPOBAHHOCTh TPAXKAAHCKOW  MO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO O0IIECTBa;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOmecTBa, y4yacTBOBaTb B CaMOYMpaBICHWH B  00pa30oBaTeIbHOMN
OpraHu3aluy;

e YMCHHE B3aWMOJICCTBOBATh C  COLMAIBHBIMHU  HMHCTUTYTaMHU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOUW M BOJIOHTEPCKOM JIESITENHHOCTH.

NATPHUOTHYECKOT0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CIHOCOOHOCTbH OILICHMBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCJle B AEATEIbHOCTH YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIIETO.

ICTETUYECKOr0 BOCTIMTAHUSA:

e DOCTETHYECKOE OTHOIIEHWE K MHPY, BKIKOYasg 3CTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYA0OBOI0 BOCTIUTAHMS:



HMHTEpEeC K pa3iaudyHbIM chepam npodeccuoHanbHON AESTEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyyIiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
o0nacTi GU3HKU HA TIPOTSHKEHUN BCECH KU3HH.

IKOJOTrH4€CKOTr0 BOCIIMTAHUA::

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbhl, OCO3HAHUE TJIO0AIBHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUIAHUPOBAHUE M OCYIIECTBICHUE NIEUCTBUI B OKPYXAIOLIEW cpeae Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEIbHOCTH IKOJOTHUYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3MKe.

IHEHHOCTH HAYYHOT'O MO3HAHMUA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHUE IEHHOCTH HAyYHOW JAESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIe el CTBUS
Bba3oBble Jjornueckue 1eMCTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyalU3UPOBATh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh TCNIA JEATEILHOCTH, 3a/aBaTh MapaMeTpPhl M KPUTEPUU HUX
JOCTHIKEHUS;

BBISIBIIATh  3aKOHOMEPHOCTH U TIPOTHBOPEYHST B PacCMAaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepPHAIbHBIX K HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCATEIHHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yIbTATOB IEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUMA IEATETLHOCTH;
KOOPJIMHUPOBATh M  BBINOJHATH PAbOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

Ba3oBble ncciienoBarejbcKe 1eCTBUA.

BJIQZICTh HAYYHOW TEPMHUHOJIOTUCH, KIFOUEBBIMU TOHITUSIMH M METOIAMHU
buznueckoil HayKu;



BIIQJICTh  HaBBIKAMU  Y4YEOHO-WCCJICAOBATEILCKOM W MPOCKTHOMN
JEATENBbHOCTH B 007acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TOWCKY METOJIOB pelIeHus 3a1ady  (PU3nYecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIIAJICTh BHUAAMH JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JIaHUHU YUYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTYallM3UpPOBATh 3ajady,
BBIIBUTaTh THIIOTE3y €€ peIIeHus, HaXOAUTh AapTryMEHTHl JJis
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIM3UPOBATh TIONYYEHHBIE B XOJIE€ PEIICHHUS 3aJaddl pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 33Jaud B 00Opa30BaTEIbHON
JESTEIHHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT;
YyMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B TPAKTUYECKYIO OO0JIacCTh
KU3HEACSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMHU MONydeHUs WHMoOpManuu (pU3MUecKoro conaep kaHus
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalnnio MHPOpMalUU pa3iIHuHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

OLICHMBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIONB30BaTh CpeACcTBa HMH(DOPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJOTHA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M
OpraHW3allMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW G€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAaHMS B Pa3IMYHBIX (popmaTax ¢
y4€TOM Ha3HayeHUs HWHGOpPMALMKM M LEJNEBOH ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaTU3AIIH.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3MKHU MU BO BHEYPOUHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd M CMsT4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh W HCHOJb30BaTh  INpPEUMyIIecCTBA  KOMaHIHOM U
WHIUBUYaJIbHON pabOTHI;

BbIOUpATh TEMATHUKy W METOJbl COBMECTHBIX ACUCTBHUH C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJIATH ILJIaH
JIEHUCTBUMN, pactpeiesiTh POJId ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYX IAaTh
pe3ynbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJAJa M KaXXJOr0 y4YaCTHHKAa KOMAHJbI B
OOMIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjlaraTb HOBBIE INPOEKTHI, OLEHWUBATH HJEU C IO3WLHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3JIMYHBIX
CUTyallMsiX,  MpOSIBISATH  TBOPUYECTBO U BOOOpakeHHe,  OBIThH
MHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh ITO3HABATEIBHYIO JIESITENBHOCTh B
o0nacTd (U3MKK W ACTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUJIAH PELICHUs PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThl ¢ yUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTECHU;

JABaTh OLICHKY HOBBIM CHUTYaIMsIM;

paclMpATh paMKH  y4eOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apPrYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 33 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IPYIUINH B 00JacTU
(U3UKH, TIOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJIL, AMOIHMOHAJIbHbIN HHTEJLJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYAIUMsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJeTh HaBBIKAMHM I[I03HABATEJIbHOW pediekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICICTBUN U MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJbTATOB U
OCHOBAaHHUIA;

WCIIOJIB30BaTh TPHUEMBI pedieKCHH i OICHKW CUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHUKECHHIO;

NPUHUMATh MOTHBBI M APryMEHTHl JPYyIUX IPU AHAIU3E PE3yIbTAaTOB
JIEeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTyYMEHTHI JAPYTHX IIPU aAHAJIMN3E PE3YJIHTATOB
NEeSITeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mporecce mocTHKEHUS JIMYHOCTHBIX PE3YyIHTATOB OCBOCHHS MPOTPAMMEBI I10
busuke I ypOBHA CpeaHEro o0mero o0pa3oBaHUA Yy OOYyYaromuxcs

COBEPILICHCTBYETCSI IMOIMOHATBbHBIH WHTEJUICKT, HpPEoIararoInui
c(hOpMHUPOBAHHOCTE:
e CAMOCO3HAHHWS,  BKIIOYAIOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAMPABJICHUSI Pa3BUTHSI COOCTBEHHOM
OMOIMOHAIILHOM Cephl, OBITh YBEPEHHBIM B cebe;

CaMOPETyJMPOBaHHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
AMOIIMOHAJILHBIM M3MEHEHUSIM U TMPOSBISATH TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIlMU, BKIIFOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LN
U yCHexy, ONTUMH3M, HUHUIIMATUBHOCTh, YMEHHUE ACHCTBOBATh, UCXOS M3
CBOMX BO3MO>KHOCTEH;

AMIIATHM, BKJIOYAIOMIEH CHOCOOHOCTh MOHUMATh SMOLMOHAIBHOE
COCTOSIHUE JPYTUX, YUYWUTHIBaTh €ro IMpU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHMUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUSI C JPYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSIBISATH HUHTEpPEC H
paspeiiatb KOHMIUKTHI.

[MTPEMETHBIE PE3VJIbTATBI



K xonmy oOyuenuss B 10 knacce npeaMeTHbIe pe3ysibTaThl Ha YIIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHIN:

NOHMMaTh pPOJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M OSTUYECKOM cdepax edaTelbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOUN HAy4YHOW KapTHHE MUpAa,
3HAUEHUE OIHCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTUYECKON  (QyHKUMNA  (U3MYECKOH TEOpUU —  MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJWHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dhopMHUpPOBaHUHU MPEACTABICHHUMN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpUUalbHas CUCTEMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJO, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBHKEHHUE,
CBOOOJHOE TMajieHne, aOCONMIOTHO ympyras gedopmaius, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIENU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILNIMYECKOTO) Tela, UICaIbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBus (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHMYECKHE TIPOLIECChl W  SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBl MEXaHUKHU (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (POpMYINbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBW)KEHUS, IpeoOpazoBaHusi lanumiies Ajii CKOPOCTH U IEpeMeLIeHHUs,
3akoHbl HplOTOHA, TmpuUHOMO OTHOCUTENbHOCTH [ammies, 3akoH
BCEMHPHOI'O TATOTEHUS], 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEpPruH, CBs3b PabOTHl CHJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCJIOBHMSI PAaBHOBECUS TBEPAOrO Tena), IPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YeCKOE BBIPAKEHUE 3aKOHOB, yKa3bIBATh yCIOBUS
MIPUMEHUMOCTH (DPU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anuses, BTOporo
U TPETbEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbCa U
MEXaHUYECKOI SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBIEHUS, UCIOJIb3YSI
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MOJEKyJsIpHOW (UBUKHA H
TEPMOJMHAMHUKY (CBSI3b JIABJICHHMS HJCAIBHOTO Ta3a CcoO CcpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO [BMIKEHUS Y KOHIIEHTPALUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
SHEPruer TEIIOBOro JBHKEHHUS €ro YacTHll, CBS3b JIaBJICHUS HWIEATbHOIO
raza C KOHUEHTpPAalUHMEW MOJIEKyl M €ro TEeMIEpAaTypol, ypaBHEHUE
MenneneeBa—Knamneipona, TmEpBbIA 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUsl PHEPIrUU B TEIUIOBBIX MPOILECCaxX), MPU 3TOM HCIOIb30BAThH
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUYECKUE SIBICHHS, HCIOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TOJIA, NMPUHLMI CYIEPIO3ULIUN DIEKTPUUECKUX
IIOJIEN, TP OTOM YyKa3bIBas YCIJIOBHs IPUMEHMMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Ji ydacTka
Henyd W Ui 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 1uist 3JeKTpoIIn3a);

OMHKCHIBATh (PU3UYECKHUE TPOIECCHl U SIBJICHUS, WMCIOIB3YS BEINYUHBI:
[IEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, [JIaBJICHUE, NOTCHUMAJIbHAsI JHEPrus, KUHETUYECKas
SHEPrus, MEXaHWYecKas SHeprusi, padoTa CUJIbl, LIEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, CWIA TSDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHWs, MOIIHOCTD,
SHEprus B3auUMOJEHCTBHUS Tena ¢ 3emi€i BOMU3M €€ TOBEPXHOCTH,
SHEprus ynpyro jgedopmaiu  MNpPYKUHbL, KOJIMYECTBO TEIUIOTHI,
abCcomIoTHas TeMrmeparypa Tena, padoTa B TEPMOJWHAMUKE, BHYTPECHHSIS
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa uICaJbHOIO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENmimoBoro
JBUTATEIIS; DJIEKTPUUECKOE MOJIEC, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BaKyyME MU B JUAJIEKTPUKE, MMOTEHIHAI HJIEKTPOCTATUYECKOTO IO,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYINAs CWja, CWiIa  TOKa,
HAaIlIpSDKEHUE, MOIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHUE YYacTKa LENHU C IOCJIEI0BATEIbHBIM U
napajuiesIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOGHHOCTH  TpPOTEKaHUs  (UBMYECKUX  SIBICHUU:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWIKEHHE YAaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXEHHE, MU(Py3us, HUCTapeHUe,
KUIIEHWE W KOHJICHCAIIMS, TJIaBJICHHE U KPUCTAJUIN3allKs, HATPaBJIEHHOCTh
TEIUIONEpENaum, JIEKTPU3ALNS TeJl, SKBUIMOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsPKEHHOTO TPOBOIHUKA,

MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETUYHUHBI OT
OPYTOM €  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCUPOBATH pPE3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TpadUKOB C Yy4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHH, JIeJaTh BEIBOBI 10 PE3YJIbTATaAM
UCCIIEIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpATh ONTUMAJIBHBIA METOJ] U3MEPEHUs, OIEHUBATh A0OCOJIOTHBIEC U
OTHOCHUTEIBbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;
MPOBOANTH ONBITHI IO MPOBEPKE MPEII0KEHHONW THUIMOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTy4YE€HHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEeHHON
TUIIOTE3bI;

coOro1aTh MpaBuia 0€30MacHOro TPyia MpU MPOBEIECHUN UCCIIEI0BAHUM
B paMKax y4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M TPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000PYIOBAHUS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJlaHHOM M HESABHO 3aJlaHHOM
(¢u3MYecKOl MOJENbI0: Ha OCHOBAHMM aHAalIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJEIH, OTBEYAIOIICH TpeOOBaHUSAM  3aadd,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(bu3MYeCKUX TEOpUil TPH HCIIOJIB30BAHUM MaTEeMaTHYECKUX METO0B
peleHus 3a1a4, IPOBOAUThH Pacu€Thl HA OCHOBAaHUHU UMEIOUINXCS JIAaHHBIX,
aHANIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C
Y4ETOM MOITYYEHHBIX PE3YyJIbTATOB;

pemarb KadeCTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM W3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKXKE UHTErpalui 3HAaHUW U3 IPYTUX
PEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
LEMOYKY pacCyXICHHUI ¢ OOPON Ha N3YUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 (pU3uYecKue SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESTENbHOCTH 4YEJIOBEKa, CBSA3aHHOM € (PU3MYECKUMM TMPOIECCaMU, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
MPUPOAONOIb30BAHUH, & TAK)KE€ Pa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUUN
HAyKd M TEXHOJOTMH JUIs JalbHEHIIero pa3BUTHUS YeJIOBEYECKOTrO
00I1IeCTBA;



MPUMEHSATh pa3iIMyHble crocoObl padboThl ¢ MHpopMalel (GU3nIecKoro
COJCP’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOIMM JJI1 TIOHUCKA, NepepabOTKU U TNPEAbsIBICHUS YUYEOHOH H
Hay4HO-TIOMYJISIPHOM MH(OpMaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIlMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UMpOBaTh  MOJIy4yaeMyl0  HH(OpManuo U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA UH(OPMALINY;

HPOSIBIATD OpraHM3allOHHBIE u [IO3HAaBaTEJIbHbIE YMEHMUS
CaMOCTOATENBHOTO  NPHOOPETEHHs HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHHEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUITaHUPOBATh PabOTy I'PYMIIbI, PAlIMOHATIBHO PACTIPEAEIATh AEATEIBHOCTh
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJAOro W3
Y4aCTHUKOB TPYMIIBI B PELICHUE pacCCMAaTPUBAEMOM MPOOIEMBI;

IPOSBIISATH, MOTUBALMIO K Oyaylieil mpodeccnoHanbHOM AesITENbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOyuenust B 1l knacce mpenMeTHbIE Pe3ynbTaThl HA YIITyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMAaTh poidb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEIOBEKa, POJib U MECTO
(U3UKM B COBPEMEHHON HAy4YHOM KapTHHE MHpa, POJIb aCTPOHOMHHU B
MPaKTUYECKOM  JESITEIbHOCTH 4YeJOBEKa U JaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHHUE OIMUCATEIIbHOM, CUCTEMaTU3UPYIOIICH,
OOBSCHUTEILHON W TPOTHOCTUYECKON (GYHKIUN (HU3NUECKOU TEeopuu —
ANEKTPOANHAMUKH, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢bu3uky, poib (puznyeckod Teopuu B (GOPMHPOBAHUU MPEACTABICHUI O
buznyeckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPO/IE;
paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJIHOE
MAarHuTHOE TOJIsl, TAPMOHUYECKHUE KOJICOAHUs, MATEMAaTUUYECKU MasITHUK,
UJeaJbHbIA MPYKUHHBIA MAsTHUK, TAPMOHUYECKUE BOJIHBI, WJICaJIbHBIN
KoJieOaTenbHbIN KOHTYD, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBAHTOBOM MOJICIU CBETA;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (PyHIAMEHTAJIbHBIX 3aKOHOB M
OrpaHUYEHHOCTh HCII0JIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBICHUSA,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKHU U
CHEIUAIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHUS
ANIEKTPUYECKOro  3apsiga, cuia Awmmepa, cwia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  WHAyKOuW, TnpaBwio Jlennma, cBa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM I1EMU CO CKOPOCTHIO
W3MEHEHHMS  CWJIbl  TOKa,  TOCTYJaThl  CHEUUAIbHOW  TEOpUHU
OTHOCUTEJILHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBJICHHUSI, UCTIONIB3Y I
MOJIO)KEHUS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHE  ODHHIITEHHA  JUIsd
doToapdexra, mnepBblid W BTOpOM mocTynaTel bopa, mOpUHLMI
COOTHOIICHHSI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHCHHUS
3apsiIOBOTO U MACCOBOT'O YHWCENl M SHEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH
PaANOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, WCMOJb3ys BEIUYUHBI:
HaMpsKEHHOCTh AJIEKTPUUYECKOTO MOJIS, MOTEHINA 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, SJICKTPOJBIKYILAS CUJA, WHAYKIUA
MarHUTHOTO TIOJII, MarHUTHBIA TOTOK, cujia AMIEpa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOIO IOJs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IOJIHASL SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIbI, SHEPrUsi M UMIOYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsJl AJipa, SHEPTHUSI CBA3M Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBIICHUM:
ANEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)xKeHue,
doroanekTpudeckuii 3ddext (dhororddekr), ampda- m Oera-pacmambl
anep, ramMma-uslydeHue sjep, (Ppu3ndeckue MPHUHIUIBI CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, cuJibl AMrnepa u cuiibl JlopeHna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €70 XapaKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJATalOlIMe ACTPOHOMUYECKUE TOHSITHUS, TEOPUU U
3aKOHBI I aHaiuu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
NPOUCXOMAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEXKIaJaKTUYECKON
cpele; IBWKEHUS HeOSCHBIX T, SBOJIONNH 3BE3 1 BeeneHHo;
MPOBOJIUTh HCCIICIOBAHUWE 3aBUCUMOCTEH (U3MUECKHX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



(¢u3MYEeCKUX BEIUMYMH B BHUAE TIpapuKOB € YUYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjbTaTam
UCCIIEIOBAHMUSI,;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, IPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
MIPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE pE3yJbTaTbl U J€JaTh BBIBOJ O CTaTyce MNPEIJIOKEHHON
TUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
co0ro1aTh MpaBmiia O€30MacHOr0 TPyAa MPH MPOBEICHUN HCCIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCIIEZIOBATEIbCKOM M IPOEKTHOM JEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemaTe pacyE€THBIE 3a4a4M C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHMM aHaju3a YCJIOBHUS BBIOMpPATH
¢uznueckue MOJENH, OTBEYalollue TPeOOBaHMUSAM 3aJaud, HPUMEHSTH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpU
OpU MHCIOJNB30BAaHMM MaTEMATUYECKUX METOJOB pELIEHUs 3aj]ad,
MIPOBOJIUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/BI PEIICHHS C YUYETOM IMOJIYUEHHBIX
pE3ybTaTOB;

pelaTs KadeCTBEHHbBIE 3a/auyd, TPEOyIoLIUMe NPUMEHEHMs] 3HAHUHM U3
pa3HbIX pa3JeNnoB Kypca (PU3MKH, a TAaKKE UHTErpaluy 3HAaHUN U3 APYTHX
IIPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LIEMIOYKY PacCyKJICHHUI C ONIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

INPUBOJANTH MPHUMEPHl BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JCSITENPHOCTA YeNIOBEKa, CBS3aHHOM ¢ (U3MUECKMMM IMpoLeccaMu, C
MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTaBIECHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAaHUM, a TAK)KE PAa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAYKMd M TEXHOJOTHM JUIsl JalbHEWIIETrO Pa3BUTUS YEIIOBEUYECKOrO
00I11eCTBa;

NPUMEHSTh pa3judHble CrocoObl paboThl ¢ MHbOpManKe (U3nIecKoro
COJIep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJI30BaTh COBPEMEHHBbIE WH(OpPMAIIMOHHBIC
TEXHOJIOTMH ISl TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS YYEOHOUW U
HAyYHO-TIOMYJIIPHOU WH(OPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
uH(OpMAIUK, TOTYYEHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(oOpMmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIKM3a UCTOYHMKA UH(POPMALINH;

MIPOSIBIISIT OpraHU3aIMOHHBIC u MO3HABATEIIbHBIC yMEHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-HCCIIeIOBATENbCKUX paloT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMUHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYMIIBI, PAIIMOHATILHO PACIIPEACIIATh IEATEILHOCTD
B HECTaHJIAPTHBIX CUTYaIHMSIX, aJeKBaTHO OIEHWBATH BKJIAJ KaXJIOTO H3
YYaCTHUKOB T'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIIEMBbI;

MPOSIBJISITH MOTUBALIMIO K Oyayiel npodeccuoHaIbHON AesTETbHOCTH IO
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Kontpoabnbsie IIpakTuyeckue
n/n NPOrpaMMsbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBII METO/ ITO3HAHUSI ITIPUPO/IbI
11 HayuHb1il MeTO1 TO3HAHUS IPUPOBI 6
Hroro o pasneny 6
Pazpnen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpIOTO Tena 5
2.4 3aKOHBI COXpPAaHEHUS B MEXaHUKE 10
Utoro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETHYECKON TEOPUH 15
3.2 Tepmonnnamuka. TenioBble MalIUHbI 20
33 ArperaTHble COCTOSIHUSI BelecTBa. Pa3oBbie 14 1
TIePEeXO0/IbI
Uroro mo pazneny 49

Paznen 4. DJIEKTPOAUHAMUKA

4.1 DNeKTpUYECKOe ToJIe 24

4.2 [TocTOSTHHBIN EKTPUUYECKUIA TOK 24




4.3 Toku B pa3mIu4HBIX Cpeaax 6
Wroro no pazneny 54
Paszen 5. ®U3HUYECKHUHA MPAKTUKYM
5.1 Ou3nyecKkuii NpakTUKyM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



11 KITACC

KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie IlpakTHueckue (itcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Paznen 1. 9JIEKTPOJANHAMUKA
1.1 MarnutHoe mnosie 14
1.2 DneKTpOMarHuTHas HHAYKINS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannueckue KoyiebaHus 10
2.2 DneKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHu4YecKue 1 dJIeKTPOMArHUTHBIC 10 1
BOJTHBI
2.4 Ontuka 25 1
Wroro mo pazneny 60

Paszgen 3. OCHOBBI CHEHI/IAJII)HOﬁ TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuosel CTO 5 1

Hroro no paszuneny 5

Pa3znen 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckynsipHO-BOTHOBON Ayanu3m 15
4.2 ®duszuka aToma 5

dusnka aTOMHOTO s/Ipa ¥ 3JIEMEHTapHBIX
YACTHI]

4.3



Utoro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

25

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 12
Uroro no pazneny 12
Pa3nen 6. PUSHUECKUM TPAKTUKYM
6.1 Ou3nyecKuil NpakTUKyM 16 16
Hroro mo pazneny 16
Paznea 7. OBOBIIAIOILIEE IOBTOPEHUE
Cucremaru3zanus u o0o0IIeHue
71 MIPEMETHOTO COJIEPKaHUS U OIbITa 15
' JeSITeTbHOCTH, TIPUOOPETEHHOTO MPH
n3ydeHuu kypca pusuku 10 — 11 knaccos
Hroro mo pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero Konrtpouabsnbsie IIpakTnuyeckue fsyqelmﬂ 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:

Ousnka — pyHaaMeHTaIbHas HAyKa O 1

npuposie

HayuHblii MeTOT TO3HAHUS U METOBI 1

ucclIeIOBaHMs (PU3NUECKUX SBICHUM

OKCIIEpUMEHT U TEOPUs B IPOLECCE MO3HAHUS

npupozasl. HabmogeHrue 1 SKCrepuMeHT B 1

buzuke

CrniocoOsb1 u3mepenust GU3NYECKUX BETUUUH 1

AOCOIIOTHAs M OTHOCHUTEIbHASI TIOIPEITHOCTH 1

U3MEpEeHUH PU3NUECKUX BETUUNH

MonenupoBanue B pusuke. Ponb u mecto

¢u3uKu B GOpMUPOBAHUH COBPEMEHHOI 1

Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU
JeATEIbHOCTH JIIOAEH

Mexannueckoe nsmxenne. CucremMa oTcuera.
OTHOCHUTENBEHOCTL MEXAHUUECKOI'O IBHIKEHU. 1
[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH

Pannyc-BekTop MaTepualbHON TOYKH, €ETO
IIPOEKLIUU Ha OcU KoopauHart. Tpaekropus.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT




10

11

12

PaBHOMEpHOE MPSAMOIMHEHHOE JBUKECHHE.
I'padmuueckoe onmcanre paBHOMEPHOTO
MPSIMOJIMHEMHOTO JIBH>KEHUS

Clio’)keHre nepeMeeHH 1 CKOPOCTEH.
Pemenue 3agau

HepaBnomepHoe nBrxenne. MrooBeHHas
CKOpoCTh. Yckopenue. [Ipsamonnneitnoe
JBUKEHHE C IOCTOSTHHBIM YCKOPEHUEM
I'padmueckoe onmcanwe MPSIMOIUHEHHOTO
JIBUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBobosHoe najsieHue. Y ckopeHre cBOOOIHOTO
nasieHus. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHUs OT BPEMEHH U UX TpapuKu
JIBukeHue Tena, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

KpuBonuneiinoe nuxxenue. [[BuxeHue no
OKpPY’KHOCTH. YTJIOBas U JINHEHHAs! CKOPOCTb.
Ilepuon u wactota. [{leHTpOCTpEeMUTEIBHOE 1
MIOJIHOE YCKOPEHHE

KonrtponsHas padora no teme "KunemaTtuka"

17

18

19

ITepBriif 3akon HetoTona. MHepuunanbHbie
cucteMsbl orcuéta. [IpuHun
OTHOCUTENbHOCTH ["anmumes.
HeunepuuanbHubie CHCTEMBI OTCUETA

Cuna. PaBHogeiicTByro1mas cuia. Bropoit
3akoH HproToHa. Macca

Bzaumoneiicteue ten. Tperunii 3akoH
HeroToHa



HpI/IHHI/IH CyIepno3nunuun CUJl. Pemenne 3aJa4

20 Ha MMpUMEeHeHHe 3akoHOB HploTOHA
3aKOH BCEMUPHOI'O TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTAIIMOHHON U
UHEPTHOHN Macchl

29 Cuna TSDKeCTH U yCKOpEHHE CBOOOHOTO
naIeHus
JIBmxkeHne HeOeCHBIX Tel U UX

23 UCKYCCTBEHHbIX CITyTHUKOB. [lepBas
KOCMHYecKast CKOpocTb. 3akoHbI Kemnepa

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona v BUABI CHII TPCHUS.

25 JIBM>KEHHE B KHUIIKOCTH U ra3e C YIETOM CHIIBI
COIIPOTHBIICHUS CPEJIb

26 Hasiienue. ['uapocraTtuueckoe AaBjICHUE.
Cuna Apxumena

97 AbcomotHo TBepaoe Teno. IloctynatensHoe
U BpAIlaTeJIbHOE ABM)KEHUE TBEPIOTO Tela

08 MOMEHT CHIJIBI OTHOCUTEIIFHO OCH BpAIICHUSI.
[Tneuo cumbl
CrnoxeHue cuil, MPUIIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TskecTH Tena. Y cnoBus
paBHOBECHS TBEPIOTO Tena. Buabl
paBHOBECHSI

30 Pemrenue 3amau

31 KoHnTtponbHas padora mo teme "J{uHamuka.
Cratuka TBepaoro tena'

32 Nmmynbe MaTepuaabHOM TOUKH, CUCTEMBI



33

34

35

MaTepUaibHbIX TOUEK. [[eHTp Macc cuctemsl
MaTepHaJIbHBIX TOUEK. Teopema O JBUKEHUU
LIEHTpa Macc

I/IMHYJ'IBC CHUJIBI 1 UBSMCHCHUEC NMITYJIbCaA TEJa.
3akoH COXpaHCHUA UMITYJIbCA. PeaktuBHOE
JBHXXCHHUC

MoOMEeHT uMIysibca MaTEpPUAIBLHON TOUYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTA
HMITYJIbCA B IEHTPAJIBHBIX MOJIAX

Pemenue 3amau

36

37

38

39

40

41

PaGora cuibl Ha MajgOM U HA KOHEYHOM
nepemenieHnn. [ paduyueckoe npeacrapieHue
paboThl CHIIbl. MOIIHOCTH CHJIBI

Kunernueckas sneprus. Teopema 06
M3MEHEHUN KNHETUYECKOU SHEPTUH
MaTepuaIbHOU TOUKH

HOTGHIII/IaJ'II)HI)Ie 1 HEIIOTCHIMAJIbHBIC CUJIBI.
[TorennmansHas sueprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTbH KOCMHUUYCCKas CKOPOCTh. CBs3b
pa6OTI)I HCIMOTCHIIMAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHUYCCKOM SHECPIUn
CHCTEMEI Te. 3aKOH COXpaHCHUA
MEXaHMYECKOU OHCPIrun

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBuenue bepryium ais uaeanbHOM
KUJKOCTU

KonTponbHas paboTa o Teme "3aKoHbI




COXpaHEHHUS B ME€XaHUKeE"

Pa3BuTue npeacraBieHuii 0 Ipupoie

42 terioTel. OcHOBHBIE MoyoxkeHust MKT.
Huddysus. BpoyHoBckoe nBrkeHne
CrtpoeHue 1a3000pa3HbIX, KHUIKUX U TBEPIBIX

43 TeJl. XapaKkTep ABUKEHHS U B3aUMOJICHCTBUSA
YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (ATOMOB).

44 KomnnuectBo BemectBa. [locTosiHHass
ABoraapo

45 Temneparypa. Temnosoe pasHoBecue. [lkana
Ilenbcus

46 Pemenue 3amau

47 W neanpHelii ra3. I'a3oBbIe 3aKOHBI

48 VYpasuenue Menpaeneesa-Knaneripona.
Pewenne 3anau

49 AOcoumoTHas Temriepatypa. 3akoH JlanbToHa

50 N3onponeccel B H€anbHOM Tra3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencraBieHrne U30MPOIECCOB:
u30TepMa, u30xopa, nzobdapa

52 OcnoBHoe ypaBHeHue MKT

53 Pemenne 3amay
CBs13b a0COMIOTHON TEMIIEpaTyphl

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CpPEeIHEHN
KMHETHUYECKOM dHEPruei NoCcTynaTeaIbHOro
TEIUIOBOTO JIBM)KEHUS €€ YaCTHII

55 OO0o01IeHNe ¥ cHCTeMaTU3alus 3HaHUH 110



56

teme "OcuoBsl MKT"

Kontponpnas padota o Teme "OCHOBBI
MKT"

57

58

59

60

61

62

63

64
65

TepMoanHaMuyeckasi cUCTEMa. 3aJaHUE
BHEIIHUX ycnoBul miia T/ cuctemel.
Bremnve v BHyTpEeHHUE ITapaMeTpBl.
[Tapametpsl T/ cuctemsbl Kak cpeaHue
3HAYCHMsI BEJINYMH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3zBosbHas penakcaius Tl cuctemsr
K TEIJIOBOMY PaBHOBECHIO

Mojenp neanbHoro raza B TEpMOJIUHAMUKE.
VYciioBus IPpUMEHUMOCTH 3TON MOJEIU

YpaBHenune Menzeneesa-Knaneiipona u
BBIPAKEHUE [UIsl BHYTPECHHEHW YHEPTUU
BrIpaxenue 111 BHyTpEHHEN YHEPTUH
OJIHOAaTOMHOTO HJI€AJIBHOTO Ta3a.
KBazucratnueckue u HecTaTuyecKkue
IIPOLIECCHI

DneMeHTapHas paboTa B TEpPMOJIMHAMHUKE.
Brraucnenue pabotsl o rpaduky mpouecca
Ha pV-auarpamme

Temnonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun T/{ cucremsr 6e3
COBEpILEHHS pabOThI

KOHBGKHI/IH, TCIUIONPOBOAHOCTD, U3JITYUCHUC

KonnuectBo TemioTel. TemnoéMKOCTE TeA.



yI[eJ'IBHaSI U MOJIsIpHasA TEIIOEMKOCTHU
BEllleCTBA. Y AeIbHAas TeIIoTa CropaHusa
TOILJIMBA

Pacuér konuuecTBa TEIIOTHI IPU

66
TeIuionepeaue

67 [MonsTre 06 aquabaraom mporecce. [leppoiit
3aKOH TEPMOIMHAMHKHU
KonudaecTBo TemioTsl u paboTa Kak MepbI

68 U3MEHEeHUs1 BHyTpeHHel sneprun TJ]
CUCTEMBI
Bropoii 3ak0H TepMOIMHAMUKY JIJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeobpaTumocTs IpUPOIHBIX TPOIIECCOB

70 [TpunHtunel nevicTBus TeruioBbiX MamuH. KITJ]

71 MaxkcumansHoe 3Hauenue KII. [ukn Kapuo

72 Pemrenue 3amau
DKOJIOTUYECKHE ACTIEKTHI HCIIOIH30BAHUS

73 TEIUIOBLIX aBurareneil. TermioBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

74 Pemenue 3amau

75 O00011eHrEe ¥ cUCTEMaTU3aLUs 3HAHUHI 110
teme "Tepmoaunamuka. TermmoBbie MaIHbI"

76 KonTtponbHas pabora o Teme
"Tepmoaunamuka. TeroBbsie MalIuHb!"
[TapoobOpazoBanue 1 KOHCHCAIIHS.

77 Hcnapenue u xumnenue. Y aenbHas TEIUIOTa
napooOpa3oBaHus

78 HacebimieHHbie 1 HEHACHIIIICHHBIE MAPHI.



KadgecTBeHHas 3aBUCUMOCTD IJIOTHOCTH B
AaBJICHUS HACBIIICHHOI'O Mmapa OT
TCMIICPATYPhI, UX HC3ABUCUMOCTL OT 00BéMa
HACBIIICHHOTO ITapa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHHUA B
KHUAKOCTHU

BrnaxHocTts Bo3ayxa. AGCONMIOTHAS U

[ OTHOCUTEJbHAS BJIAYKHOCTh

80 Pemnrenue 3amau
TBépnoe teno. Kpucramnmueckue n

81 aMmopdHbIe Tena. AHU30TPOIIHS CBOMCTB
KPHUCTAJIOB

82 [InaBnenue u KpuctauM3anus. Y gelbHas
TeruioTa miasieHus. Cyonnmanus
Hedopmaruu BEpaOTO Tena. PacTskenue u

83 cxatue. Casur. Moaynb FOnra. [Ipenen
ynpyrux aedopmarmii
TemnnoBoe pacumpeHue KUJIKOCTEN U

84 TBEPABIX TeJI. AHTAPMOHH3M TEILIOBBIX
KoJIeOaHUi1 YaCTHI] BEIlleCTBa

85 [IpeoGpa3oBanue sHEPTUH B Pa30BBIX
nepexoax

86 YpaBHeHHe TeII0BOro OajaHca

87 Pemenue 3amau
[ToBepxHocTHOE HaTsKeHHE. KanusipHbie

88 sBreHus. JlaBneHne no HICKpUBJICHHON
MOBEPXHOCTHIO xuaKocTH. Dopmyna Jlannaca

89 O06o01IeHre U crucTeMaTu3alus 3HaHU| 110



TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBblie Iepexoan”

Kontponbnas paboTa o Teme "ArperaTHsie

0 cocTosiHUS BelecTBa. @a3oBbie Mepexobl"
DnexTpu3zanus Tea U €€ MposBICHUS.

01 Dnekrpuyeckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsaaoB. [I[poBogHUKH,
JUAJIEKTPUKU U TTOJTYITPOBOTHUKH

92 DJIeMEHTAPHBIN JIEKTPUUYECKUM 3apsii. 3aKOH
COXpaHEHUs NEKTPUIECKOTO 3apsiaa

93 B3aumopeiictBue 3apsioB. ToueuHsie
3apsabl. 3akoH Kynona

94 Pemenue 3amau

95 Dnekrpuyeckoe noie. Ero geiictBue Ha
AJIEKTPUYECKHUE 3aPsi]IbI
Harnpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [IpoOubIii 3aps. JInHUM HANPSHKEHHOCTH
3JIEKTPUUECKOTO 10Jist. OJTHOPOIHOE
3JIEKTPUYECKOE MOJIe

97 [ToTeHIIMaNBbHOCTh 3IEKTPOCTATHYECKOTO
noJist. Pa3HOCTh NOTEHLIMATIOB U HANIPSHKEHUE
[ToTenuunanbHas sHEPrUs 3apsiia B

98 ANEKTPOCTaTHYECKOM 1oJie. [ToTeHmman
3JIEKTPOCTATUYECKOTO MOJIS

99 CBs13b HAMPSHKEHHOCTH TIOJIS U PA3HOCTH
MOTEHIUAJIOB ISl JIEKTPOCTATUYECKOTO TOJIS

100 [IpuHUUI cynepno3uiuu 3JIeKTPUIECKUX

oJIEN



101

Pemenue 3agau

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO

102 .
3apsKEHHOU cepbl
[Tosie paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mapa. [lone paBHOMEpPHO 3apsHKEHHOU
OECKOHEYHOM TIIOCKOCTH

104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYciioBue paBHOBECHS 3apsii0B

105 JIM3IeKTPUKY U TOTYITPOBOAHUKY B
3IEKTPOCTATUYECKOM I10JI€
Konnencarop. 251eKTpoEMKOCTD

106 KOHJICHCATOpa. DIEKTPOEMKOCTH IIOCKOTO
KOHJ/ICHCATOpa

107 [TapannenbHoe coeAMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOH/ICHCAaTOpPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBr>keHUE 3apsKEHHOM YaCTHULIBI B
OJTHOPOJTHOM 3JIESKTPUIECKOM TI0JIe

112 Pemenue 3amau

113 O06o001enre u cucTeMaTu3alys 3HaHUH 110
Teme "DnekTpuueckoe mnose"

114 Kontponbnas paboTa o teme
"Dnexkrpruueckoe nose"
Cuna toka. [TocTosiHHBIN TOK. Y ClIOBUS

115 CYILLIECTBOBAHUS MOCTOSHHOTO

QJICKTPHUYCCKOI'0 TOKa



116 Ucrounnku Toka. Hanmpsokenune u 3J1C 1

117 3akoHn Oma 1Sl y4acTKa LernH. 1
DNEeKTpUUECKOe COMPOTUBIICHHUE
3aBUCHMOCTh COMPOTUBIEHUS OJJHOPOTHOTO

118 MIPOBOJHUKA OT €r0 JUIMHBI U TUIOIIAIN 1
MOTIEPEYHOTO CEUCHUS

119 VY aenbHOEe CONPOTUBIICHNUE BEIIECTBA. 1
Pemenue 3agau

120 [TocnenoBarenpHOE, TapaslieIbHOE, 1
CMEIIaHHOE COeAMHEHNE TPOBOHHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX 1
nenei. [Ipasuna Kupxroda

122 Pemenue 3amay 1

123 PaGora anexkrpudeckoro Toka. 3akoH J[xoys 1
—Jlenna

124 Pemenue 3amau 1

125 MOIIHOCTB JEKTPUYECKOr0 TOKa. TermoBast 1
MOIIIHOCTb, BbI/IeJIsieMasi Ha PE3UCTOPE

126 Pemenwue 3amnau 1

127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHUE 1
UCTOYHHUKA TOKA

128 3axoH OMa 1715 OJTHOM (3aMKHYTOM) 1
AIIEKTPUYECKOMN LIETTH

129 Pemenwue 3amau 1

130 MoIHOCTh UCTOUHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 1



133

Pemenue 3agau

Pemenue 3agau mo teme "TlocTOSTHHBII

134 . "
AJIEKTPUIECKUIN TOK

135 Pemienue 3anau no teme "IlocTostHHBIN
AJIEKTPUYECKUN TOK"

136 Pewenne 3anau no reme "IlocTostHHBIN
3JIEKTPUYECKUMA TOK"

137 O0600611eHre U cucTeMaTu3alus 3HaHUui| 110
teme "IloCTOSTHHBIN AIEeKTpUYECKUi TOK"

138 KonTponbnas pabota no Teme "IlocTossHHBIN
ANEKTPUUECKUH TOK"
DNeKTprUYeCcKasi IPOBOAMMOCTb Pa3IMYHbIX

139 BEIIIECTB. DJICKTPUUYECKHUI TOK B METajIaX.
CBepXIpoBOIUMOCTh
DJIEKTPUYECKUI TOK B pacTBOpax U

140 pacriaBax 3JeKTpouToB. 3akoHbl dapanes
JUTSL SICKTPOIIHU3a

141 DnexTpuyeckuit Tok B razax. [Imazma

142 DJIEKTpUYECKUH TOK B BakyyMe. BakyymHbIe
npudoOpbI

143 DIIEKTPUUYECKHUI TOK B TIOJYIPOBOTHUKAX

144 [TomynpoBoIHUKOBBIE TPUOOPEI
DU3NYECKUN TPAKTUKYM 10 TEME
"M3mMepeHue CUibl TOKA U HAMIPSKCHHUS B

145 LEMY MOCTOSTHHOTO TOKA IMPU MOMOIIN

aHaJIOTOBBIX U LHU(POBBIX U3MEPUTEIBHBIX
npubopoB" win "3HAKOMCTBO € IUPPOBOU
naboparopueit o ¢pusnke. [Ipumepsr



146

147

148

149

150

U3MepeHus PU3NUECKUX BEIUYHMH MIPU
IIOMOIIY KOMITBIOTEPHBIX TaTYMKOB"

®uznyeckuil npakTukyM no teme "M3yuenue
HEPaBHOMEPHOTO JIBUKEHUS C LIENbIO 1
OIIpeZeNIEHUsI MTHOBEHHOM ckopocT"

Du3NUECKU MPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs MPH MPSAMOJIMHEHHOM
PABHOYCKOPEHHOM JBHMKEHUH 110 HAaKJIOHHOU
wiockoctu" wim "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBUKEHUM"

DU3NYECKUN TPAKTUKYM 10 TEME
"U3mepeHne ycKopeHus CBOOOTHOTO
nageHus" win "M3ydyeHnue nBUKeHUS Telna,
OpOIIEHHOTO TOPU30HTAIBHO"

®uznyeckuil npakTukyM no teme "M3yuenue
JIBIDKEHUS TEJIa TI0 OKPY>KHOCTH C
MOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" UITH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpailieHus KOHMYEeCKOT0 MasiTHUKA OT €ro
napameTpoB"”

Pu3HYECKU NPAKTUKYM I10 TEME

"M3MepeHne paBHOACHCTBYIONIEH CUIIBI TTPH
JIBIDKEHUH OpycKa 110 HaKJIOHHOM TJIOCKOCTH"

niu "[IpoBepka runoTe3sbl 0 HE3ABUCUMOCTH 1
BpPEMEHU JIBUKEHHUS OpYCKa IO HAKIIOHHOMH

IUIOCKOCTH Ha 33JJaHHOE PACcCTOSTHUE OT €0

Macchol"

151

PU3nYECKUN IPAKTUKYM I10 TEME 1




152

153

154

"HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOILUX B NPYKUHE U PE3UHOBOM
oOpasue, oT ux nepopmarmu” uin "M3yuenue
JBUKEHUSI CUCTEMBI TEJN, CBA3aHHBIX HUTHIO,
MEPEKUHYTON uepe3 JETKui 6J10K"

DuU3NYECKU TPAKTUKYM 10 TEME
"N3mepenue korppuiienTa TpeHus no
BEJIMYMHE YTIIOBOTO KOA(PHUIIMEHTA
3aBucuMoctu FTp(N)" unu "UccnenoBanue
JBUKEHMSI OpyCKa 110 HAKJIIOHHOM IIOCKOCTH
C IEpeMEHHBIM KO3 UIIUEHTOM TPEHHS" WITN
"3ydyeHue ABMKEHUSI TPy3a Ha By C
TpeHuem"

Pu3HYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue ycaoBUl paBHOBECHS
TBEPIOTO TeJIa, UMEIOIIETO OCh BpanieHus"
nnu "KoHCTpyupoBaHHe KPOHIITEHHOB U
pacuét cun ynpyroctu" wim "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TeJa, UMEIOILIETO
IJI0IIAAb OTOpPHI"

DuU3NYECKUN TPAKTUKYM 10 TEME
"H3Mepenne uMItysabca Tefia o TOpMO3HOMY
nyti" nin "M3mepeHue cuibl TArH, CKOPOCTU
MO/JIEIIN DIIEKTPOMOOHIISI 1 MOIITHOCTH CHJIBI
Taru" win "CpaBHEHNE U3MEHEHUS UMITyJIbCA
TeJa C UMITYJIECOM CHIIBI" WIIH
"HccnenoBanue COXpaHEHUsI UMITYJIbCa IIPH
ynpyrom B3aumoaeicteun" win "M3mepenue
KUHETUYECKOU SHEPrUH Teja 10 TOPMO3ZHOMY




155

156

157

158

nyTH"

®usnueckuil NpakTUKyM 1o Teme "M3yuenne
U30TEPMUYECKOTO Ipoliecca (PeKOMEHA0BaHO
WCIOJIb30BaHue U poBoit taboparopun)"
i "M3ydeHne n30XopHOro nporecca’ wim
"N3yuenune nzobapHoro nporecca’ win
"IIpoBepka ypaBHEHUS COCTOSIHUS"

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue yaenbHOMN TemI0EMKOCTH" UITN
"HccnenoBaHue npoiecca OCTbIBaHUS
Bemecta" uian "McciaenoBanne aguadaTHOIoO
npouecca” win "N3yueHne B3auMOoCBs3U
HSHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
xuakocren"

®usndeckuil NpakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN HCIIapeHUsl KuAKocTen"
i "M3mepenne yenbHOM TeIOThI
r1aByieHus baa" uinum "M3ydeHue cBONCTB
HaCBIIIEHHBIX MapoB" wiu "V3mepenue
a0COJIIOTHON BIIaKHOCTH BO3/lyXa U OLIEHKA
Macchl MapoB B nomenieHun". smepenne
K03(ppHLIMEeHTa HTOBEPXHOCTHOTO HATSXKEHHS

DU3NYECKUN TPAKTUKYM 10 TEME
"HaGmronenue npeBpalieHus SHepruu
3apsHDKEHHOI0 KOHJIEHCATOpa B SHEPTHUI0
u3ny4yeHus ceeroguona” ninu "HMzydyenue
IIPOTEKAHUs TOKA B LIENH, COAEpIKaIIeH
KoHAeHcatop" uinu "PacnipeneneHue pazHOCTH



159

160

161

162

163

164

165

MOTCHITUAIOB (HAIIPSKEHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUN
KOH/IEHCAaTOpOB"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBaHue CMEIAHHOTO COEUHEHUS
pesuctopoB" uiu "M3MepeHue yienbHOro
COTPOTUBIIEHUS TIPOBOJTHUKOB" HIIN
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS 1JIs JTAMIThl HaKaTuBaHUS "

DuU3NYECKU TPAKTUKYM 10 TEME

"HabGmonenue snexktponu3za’ uim

"N3mepenue 3apsia OJHOBAJIEHTHOTO HOHA"

nnu "MccaeqoBanue 3aBUCUMOCTH 1
COTIPOTHUBIIEHUS TEPMOPE3UCTOPA OT

temnepaTypbl" Wi "CHITHE BOIbT-aMIIEPHOU
XapaKTEePUCTUKHU quoaa"

PesepBHeIit ypok. O6o0IeHNE 1
cUCcTeEMAaTU3alis 3HAaHUH 110 TEME 1
"Kuuemaruka"

PesepBHrlIit ypok. O6001IeHNEe 1
CUCTEMAaTHU3alINs 3HAHUH 110 TeME 1
" Imaamuka"

PesepHbIii ypok. O60011eHHE 1
cucTteMarusalus 3HaHui mo teme "CraTuka 1
TBepaoro Tena"

PeseprubIil ypok. O6001eHIE 1
cUcTeMaTH3alMs 3HaHUui o TeMe "3aKOoHEI 1
COXpaHEHHUs B MeXaHuke"

PesepBHeIit ypok. O600ICHHE 1 1



cucTeMaTtu3anus 3Haguil mo TeMe "OCHOBEI
MOJIEKYJIIPHOKUHETUYECKON Teopun”

Peseprubliil ypok. O60011eHIE 1
166 CUCTEMATH3AIN 3HAHUH 110 TEME 1
"TepmonuHamuka. TennoBble MalIuHbL"

PesepBHeIit ypok. O600ICHNE 1
1 67 cCUcreMaTrni3aiuia 3HaHI/II\/'I I10 TCMC l
"ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie

nepexopl"

PesepBHeIit ypok. O600IICHNE 1
168 CUCTEMAaTH3AIHsI 3HAHHUIA 110 TeMe 1
"Onekrpruueckoe mose"

PesepBHelit ypok. O6o01IeHNE 1
169 CUCTEeMAaTH3aIHsI 3HAHHUIA TT0 TeMe 1
"TTocTOsSIHHBIN ANEKTpUYECKUil TOK"

PesepHbIii ypok. O6001ICHHE 1
170 cucTeMaru3anus 3HaHuH 1Mo teme ""Toku B 1
pa3IuyuHbIX cpenax”

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170

16



11 KITACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ndpoBbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fllsyqennﬂ gﬁlc)l;l;onaTenbﬂme
padoThl padoThbI pecypes:
BsanmopeiicTBre ITIOCTOSSHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJe. 1
I'unoreza Ammnepa
Bekrop MmarautHOM MHAYKIMU. [IpruHIKn
2 CYNEPIO3ULIMY MATHUTHBIX M0JIEH. JInHUK 1
MarHUTHOW MHIYKIIUH
3 MarauTHo€ 1oJie MPOBOTHUKA C TOKOM. 1
OmneIT Dpcrena
4 Cuna Amrmepa, e€ HanpaBJIE€HUE U MOJIYJIb
5 Pemenne 3agau
6 IIpumenenue 3akona Ammepa. 1
DIIEKTPOU3MEPUTEIbHBIC PUOOPHI
Cuna Jlopentia, e€ HanpaBICHUE U MOTYJIb.
7 JIBrm>keHue 3apsoKEHHOM YacTHULIBI B 1
OJIHOPOJHOM MAarHUTHOM T10JIE
Pemenue 3amau
Pa6ota cuel Jlopennia 1
10 Pemenue 3anau
1 MarsuTHoe 110JI¢ B BEILIECTBE. 1
deppoMarHeTUKH, napa- U IMaMarHeTUKu
12 OcHoBHBIE CBOHCTBA (DEpPOMATrHETUKOB. 1

[Tpumenenue dpeppomMarHeTUKOB



13

Pemenne 3agau mo reMme "MarautHoe 1ose"

14 Pemenne 3amau mo treme "MarautHoe moe"

15 SIBieHME ANEKTPOMArHUTHOW UHIYKITHH.
IToTok BeKTOpa MAarHUTHOM MHIYKLIUU

16 OJ1C nHAYKIMH

17 3aKOH AJIEKTPOMArHUTHOW WHAYKIIMH
Qapanes

18 Buxpeoe anexrpuueckoe noiue. Toku Pyko

19 OJIC MHOYKIMY B IBUKYIIIMXCS
MTPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuiio Jlenma

99 WNunyktuBHOCTE. KaTylika HHAYKTUBHOCTH
B LIEMIH IIOCTOSTHHOI'O TOKa

93 SBnenue camonnaykuuu. 3JC
CaMOUHIYKITHH

24 DHeprus MarHATHOTO TIOJIST KaTYITKA C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

25 Pemenue 3amau

26 O0001IeHrEe ¥ cUcTEMaTU3aUs 3HAHUHI 110
TeMe "DneKkTpoauHamMuKa"

97 KonrtponsHas pabora o Teme
"OnexTpoauHamuka'

28 KonebarenbHas cucrema. CBOOOIHBIE
KoJjiebanus. ['apMoHUYecKre KoaeOaHms

29 Kunematnueckoe U JUHAMHYECKOE

OIMCaHME KOJIeOATEIIbHBIX JIBHOKCHHH



:‘)HepreTI/ILICCKOC OIMUCaHucC. BLIBO,I[
AUHAMHUYCCKOI'0 OIMMCaHrud TapMOHHUYCCKUX

30 KOJIEOaHUI U3 X YPHEPTETUYECKOTO U
KHHEMAaTUIEeCKOTO OTTMCAHHUS

31 Ammuintyna u ¢aza Konedanuit
Ilepuon u yacrora konebanuid. [lepron
MaJIbIX CBOOOJIHBIX KOJIeOaHUM

32 MaTeMaTH4YeCKoro MasTHUKA. [lepros
CBOOOAHBIX KOJIEOAHUN IPYKUHHOTO
MasiTHUKa

33 3aryxaroiue Kojaebanus. BeiHyKeHHbIe
kosnebanus. Pesonanc

34 ABTOKONIE0aHUS

35 Pemenue 3amay

36 VYpoxk-kounpepenuus "MexaHuueckne
KoJIe0aHus B My3bIKAJIbHBIX HHCTPYMEHTaXx"

37 O060061IeHre 1 cucTeMaTu3alus 3HaHui 110
teme "Mexannueckue KoneoaHus"

38 DNeKTpOMarHUTHBIE KOJIeOaHusI.
KonebaTenbpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTATYABI

39 3apsifa KOHJIEHCATOpa ¢ aMIUIMTYAON CHIIbI
TOKa B KOJIeOATEIIHHOM KOHTYpPE

40 3aKOH COXpaHEHUSI SHEPTUHU B UI€ATbHOM
K0JIe0aTeTbHOM KOHTYpE
3aryxaromiue 3J1eKTPOMarHUTHbIE

41 KosneOanus. BeiHyX1eHHBIC

OJICKTPOMArHUTHBIC KoJeOaHus



ITepemennsblii Tok. Pe3uctop u KoHaeHCATOP

42 B IIeTIM TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TIETTH
NEPEMEHHOT0 TOKa

44 3akoH OMa 151 3JIEKTPUUECKON LIenu
IEPEMEHHOT0 TOKa
MomHOCTh EPEeMEHHOT0 TOKA.

45 AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U HATIPSHKEHUS

46 Pe3onaHC B 2JIEKTpUYECKOM 1IETIH

47 Pewenne 3anau
WneansHblif TpanchopmaTop.

48 [Ipou3BoacTBO, Mepeaya 1 MOTpeOICHHE
3JIEKTPUYECKON S3HEPTUU
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE

49 aekTpo3Heprun. Kynbprypa ucnosib3oBaHus
AIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemrenne 3agau

51 Pemenue 3amay

59 O0600611eHre U cucTeMaTu3alus 3HaHui 10
TeMe "DJIeKTpOMarHuTHbIC KojieOaHus"

53 MexaHu4yeckre BOJIHBI. XapaKTePUCTUKU
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTHUKH 3BYKa

56 WNudpassyk u ynbtpassyk. lllymoBoe

3arpsiI3HEHUE OKPYIKAIOLIEN Cpebl



57

58

Pemrenue 3agau

DIIEKTpOMarHuTHbBIE BOJIHBL. M3myueHue
3JIEKTPOMATrHUTHBIX BOJIH

59

OHeprus EKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH

60

61

62

[Ikana 31eKTPOMarHUTHBIX BOJIH.
[IpumeHeHue IeKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

[IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPY>KaIoIIei cpebl
Kontponbnas padota o teme "Konebanwus
1 BOJIHBI"

63

Caer. 3aKOH NIPSMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

64

65

66

67

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHA
HpHMOHHHeﬁHOFO pacipoCTpaHCHHA CBCTA

Otpaxenue cBeta. [1m0ckoe 3epkaio.
Cdepuueckoe 3epkaino

[Ipenomnenue cBeta. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [TOKA3aTeNb PEIOMIICHHUS.
[losnHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroia NOJIHOTO BHYTPEHHETO
OTpaKE€HUs

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXCHUA U IIPCIIOMJICHUA CBCTA

68

Xop nydeit B npusme. Jlucnepcus cBeta.
CnoxHbIl cocTaB Oenoro csera. L{pet



JInnzel. DoKycHOE paccTOsTHUE U

09 OTITUYECKAs CHJIA JIMH3BI

70 [TocTpoenne n3o0paxeHui B TMH3aX U UX
cucremMax. YBeJIMUeHHE JTUH3bI
Pemenue 3agau Ha nocTpoeHne

71 N300paXEHU, 0JIy4aeMbIX C TIOMOILBIO
JIMH3

72 I'na3 kak onruyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMeHUMOCTH
reOMETPUUYECKON ONTUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus cseta

76 WuTepdepenmus ceera

77 KorepeHTHbIe HICTOUHUKU. Y CIIOBUS
HaOJIOACHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue uHTEpHepeHINN

80 Judpakuus cBeTa

81 HudpakimonHas pemeéTka. Y cioBue
HaOJIIO/IEHUS TJIABHBIX MAaKCHMYMOB

82 Pemenue 3amau

83 [TomepeyHOCTh CBETOBBIX BOJIH.
[Tonspuszanus ceera

84 Pemenue 3anau

85 CBeTOBBIE SIBJICHUS B IPUPOJIE

86 O06o0011eHre U cucTeMaTu3alys 3HaHUH 110

teme "Onruka"




87 KontponbHas pabota mo teme «OnTuka» 1
I'paHUIBI TPUMEHUMOCTH KJIACCHICCKOM

88 MEXaHUKH. 3aKOHBI JJIEKTPOAMHAMUKH H 1
MPUHLIUIT OTHOCUTEIbHOCTH

89 [TocTynatel cnenuanbHON TEOPUU 1
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOIN HHTEPBA.
[Ipeo6pazoBanus Jlopenna. YcinoBue

90 npuIUHHOCTH. OTHOCHUTEIIFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U
COKpaIleHHe JUTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHIIBI

92 CB3b MACCHI C SHEPTUEUN U UMITYJILCOM 1
PENATUBUCTCKOMN YaCTHUIIBl. DHEPTHUS TTOKOS

93 PaBHOBECHOE TETIOBOE H3ITyUeHHUE 1

94 3akoH cMmelrenns Buna 1

95 I'umoresa M. [Tnanka o kBaHTax. @OTOHBI 1

96 DHeprusi U UMIYJIbC POTOHA 1

97 ®oroaddext. OnbiTel A. I'. CTonerona. 1
3akonsl Ppororddexra

98 VYpaBHenue DiiHmreliHa 11 GoTorPdexTa. 1
"Kpacnas rpanuma” ¢porodddekra

99 JHasnenue ceera. Onbitel [1. H. JIeObeneBa

100 BoxHoBbIe cBolicTBa YacTuIl 1
Bousnsl ne bpoiins. /lnmuHa BoJIHbI 1€

101 Bpoiinst u pa3mepsl 00J1aCTH JOKaIH3aUN 1

JIBHOKYILIEHCS YaCTULIBI



102

KopnyckynsipHo-BOTHOBOH Ayann3m

103 Judpakuus >IeKTpOHOB Ha KPUCTAIIIAX
Crneuunguka u3sMepeHuit B MUKPOMHUPE.

104 CooTHollleHUs HEOIpeAeIEHHOCTEN
['eitzendepra

105 Pemenue rpadguveckux 3amaq

106 Pemenne pacuéTHbIX 3a1a9
KonTtponbHas padora no Temam: "OCHOBBI

107 CTO", "KoprnyckysspHO-BOJIHOBOI
nyanu3m"

108 OnBITHI 10 UCCIEAOBAHUIO CTPOEHUS aTOMa.
[Tnanerapnas Mmozens aroma Pesepdopna

109 [Moctymnarter bopa

110 Bunel ciektpoB. CieKTp ypOBHEN 3HEPTUH
aToMa Bojopoza

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxiionnas monens siapa I'eiizenOepra-

113 HBaHeHko. 3apsii 1 MacCOBOE YUCIIO sipa.
H3oTonel. PagnoakTuBHOCTH
3aKOoH palnoaKkTUBHOrO pacnajaa. CBoicTBa

114 MOHM3HUPYIOIIETO U3NlydyeHus. BiusHue
PaZOaKTUBHOCTH Ha )KMBBIE OPTAHU3MBI.
Jo3umerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble

115 cunbl. Jledekt Maccol siapa. SAnepHbie

peakuuu. Snepusie peaktopsl. [Ipobiembl



116

117

118

119

YIIPaBJIIEMOTO TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHE aCIIEKThI Pa3BUTHS A1€PHON
SHEPreTUKU

Mertoapl perucTpalyy 1 UCCIeTI0BaHMS
JMeMEeHTapHbBIX yacTHll. DyHIaMeHTaIbHbBIE
B3aMMOJICUCTBUS. bapnoHbI, ME30HBI 1
nentonsl. [Ipeacrasnennie o CtannapTHOM
Mozenu. KBapk-TiitooHHas MOJIENb aJIpOHOB

®usuka 3a npenenamu CtaHnapTHON
Mozenu. TémHast maTepus U TEMHas
sHeprus. EnuHcTBO (pusnueckoit KapTHUHBI
Mupa

DTanbl pa3BUTHS ACTPOHOMUU. 3HAYEHUE
aCTPOHOMUU

[IpuMeHnMOCTh 3aKOHOB (DPU3UKHU TSI
00BSACHEHHS IPUPOABI KOCMUUECKUX
00BbeKTOB. MeTOIbI aCTPOHOMHYECKHUX
HUCCIEeN0BAaHUN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paznoTenecKonsl, BHEaTMOC(hepHast
aCTPOHOMHS

121

122

123

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue
3BE3/bI, IJIAHETHI, UX BUIMMOE JIBH)KEHHUE

Conneunas cucrema. Comnne. ConHeunas
aKTUBHOCTb. McTounuk snepruu CosHIa U
3BE3]

3BE3/1bI, ©X OCHOBHBIC XapPaKTEPUCTHKHU.
Juarpamma "criekTpanbHbIi Kiacc —



124

CBETUMOCTE"

3Be3abI IVIaBHOU IOCIE0BATEIILHOCTH

125

Bnytpennee ctpoenue 38é31. COBpeMeHHbIE
HpC,Z[CTaBHeHI/DI 0 HpOI/ICXO)K,ZleHI/II/I 58
sposroriuy ConHIa U 3BE3,. DTalbl >KU3HU
3BE3]

126

127

128

Mnineunsiii [1yTe — Hama ["anaktuka. Tunst
rajJlakTukK. YEpHbIE ABIPBI B sIpax rajJakTHK

Bcenennas. Pacuiupenue Beenennoid. 3akoH
Xab6ma. Teopust bosbiioro B3priBa.
PenukroBoe nznyuenue

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

129

130

131

132

Hepeménnsie npobiaemMbl acCTpOHOMUHU

DU3NYECKUN TPAKTUKYM 10 TEME
"HccnenqoBaHnue MarHUTHOT'O ITOJIA
MOCTOSIHHBIX MarHUTOB" WJIN
"UccnenoBanue CBONCTB
¢deppomarnerukos" win "VccrnenoBanue
JIEUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue cunsl AMnepa" win "M3yuenune
3aBUCHUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHue MarHUTHOW UHIYKLIUN
Ha OCHOBE U3MepeHHUsl cuiibl Ammepa”

Du3HUeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue siBIeHUSA




133

134

135

136

3JIEKTPOMArHUTHON MHIYKIMH" WIIN
"Onpenenenre UHIYKIMA BUXPEBOTO
MarHuTHOro mojus"

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue siBIEHUSA CAaMOMHIYKIUN"
nin "COopka MOICIH SJIEKTPOMArHUTHOTO
reepaTtopa"

DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue nepuoa CBOOOTHBIX
KOJIeO0aHUI HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

DU3NYECKUI TPAKTUKYM 10 TEME
"I[IpeoOpazoBanme SHEPTUHU B IPYKUHHOM
MasiTHUKe"

®u3HUECKUl NPAKTUKYM IO TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IOCJIEIOBATEIFHO COCTMHEHHBIE
KOHJ/ICHCATOp, KaTYIIKY U pe3ucTop" Uiu
"UccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIETIA [IEPEMEHHOTO TOKa"

137

®U3NYECKUN TPAKTUKYM 10 TEME
"N3y4yeHue napaMmeTpoB 3ByKOBOW BOJIHBI"

138

139

Pu3NUECKU MPAKTUKYM 110 TEME
"N3mepeHue nokasaress IpeaoMIeHUs
crexna" wim "llonyuenue n3oopaxxeHus B
CHUCTEME U3 IIOCKOTO 3epKajla U JTUH3bI"

DuU3HUECKUN MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUSA OT BEIECTBA (Ha IpUMepe



140

141

142

Kuakux uH3)" uinn "M3Mepenue
(hOKYCHOTO PacCTOSTHUS PaCCEUBAIOIITUX
uH3"

DU3NYECKUI TPAKTUKYM 10 TEME
"Habmronenue nudpakuuu, MHTEpepeHInu
Y ToJisipu3aiuu ceera'

PuU3HUECKU MPAKTUKYM I10 TEME
"OnpeneneHre UMITYJIbCa U SHEPTUU
PeNSITUBUCTCKUX YacTull (1o ¢potorpadusm
TPEKOB 3aps’KEHHBIX YaCTUL B MATHUTHOM
nozne)"

DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenne noctosinHou [linanka Ha
OoCHOBe HccliieoBanus Gororpdexra” um
"HccneagoBaHue 3aBUCUMOCTH CUIBI TOKA
Yyepe3 CBETOAMO/] OT HaIpsKeHus"

143

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBaHue cieKkTpa pa3peskeHHOTO
aTOMapHOT'O BOJIOPOJIa M U3MEPEHNE
nocrosiHHOU Punbepra”

144

145

®U3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanue pagnoakTUBHOTO (OHA C
MCIIOJIb30BAaHUEM J103UMETpa" Wiu
"H3y4yeHue morionieHus 0eTa-uyacTHI]
alroMyuHNEM"

®u3HUECKU MPAKTUKYM IO TEME
"Habmronenus 386314010 HeOa
HEBOOPY>KEHHBIM TJIa30M C UCTIOIH30BAHUEM
KOMITBIOTEPHBIX TPHUIIOKCHUH JIJIs1




146

147

oTpeeNieHus MOJI0KEHUS HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE
co3Be3aust CeBepHOro Moiaymapus 1 sipkue
3BE3b1" win "Habmionenus B Teneckor
JIyHbI, IUTaHET, TYMAHHOCTEN U 3BE3THBIX
CKOTIeHU#"

O06o0011eHNe U cucTeMaTU3aIusl 3HAHU .
Ponb ¢pu3uky 1 acTpOHOMUH B
HKOHOMUYECKOU, TEXHOJIOTHYECKOM,
COLMAIILHOW M 3THYECKOH chepax
JeATEIIFHOCTH YeI0OBeKa

O06o001IeHNe U cUCTeMAaTU3aIMsl 3HAHUH.
Ponb 1 MecTO (pU3HKH U ACTPOHOMUY B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

149

150

151

152

O06o0011eHne U cucTeMaTU3aIMs 3HAHU .
Ponb ¢puznueckoii Teopun B GopMUpOBaHUN
npeAcTaBiIeHUi 0 GU3NIECKOI KapTHHE
MUpa, MECTO (PU3UYECKON KapTUHBI MUpa B
00I11eM psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O IPUPOJE

O0o001IeHNEe U CHCTEMATH3alUsl 3HAHUH 110
teMe "Kunemaruka"
O00011eHrEe U CUCTEMATH3aIMs 3HAHUH 110
teMe "Kunemaruka"
O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUI 110

teme "/[uHamuka"

O00011IeHNE U CUCTEMATHU3ALMS 3HAHUH 110
teme "Cratuka TBepaoro tena"



153

154

155

156

O06o011eHne U cucTeMaTu3alys 3HaHuH 1o
TeMe "3aKOHBI COXPAHEHUS B MEXAHUKE"

O06001eHre U cucTeMaTU3aIys 3HaHUM 10
teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

O06o061IeHre U crucTeMaTu3alus 3HaHu| 110
teme "Tepmonunamuka. TermoBeie
MaIIuHbI"

O0o01IeHre U cucTeMaTU3alus 3HaHUH| 110
Teme "ArperaTHble COCTOSIHHSI BEILIECTBA.
®da3o0BbIe nEpexoibl"

157

158

159

O06o0011eHne U cucTeMaTu3alus 3HaHUH| 10
Teme "DnekTpudeckoe nosue"

O0001IeHrEe ¥ cUcTEMaTU3aU 3HAHUHI 110
teme "[10CTOSHHBIN 2IEKTpUUECKUIN TOK"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3nuyHbIX cpeaax”

160

0O00011IeHMEe ¥ cUCTEMAaTU3aLUs 3HAHUI 1O
Teme "MaruutHoe mnoJe"

161

162

163

Peseprubiil ypok. O6001eHIE 1
CUCTEeMAaTH3alMs 3HAHUI TT0 TeMe
"DneKkTpoMarHuTHas UHIYKIMs"

PesepubIiil ypok. O60011eHIE 1
CUCTEeMAaTH3alusl 3HAaHU 110 TeMe
"MexaHndeckue konedbanus"
PesepBHelil ypok. O6o0ICHNHE 1
CUCTEMAaTH3aIHs 3HAHUIA 110 TeMe
"DJIeKTpOMarHuTHbIC KojieOaHus"



164

165

166

167

168

169

170

PesepBubIil ypok. O6001IeHHE 1
CUCTEeMAaTH3alHs 3HAHUIA TT0 TeMe
"MexaHU4YeCcKue U dJEKTPOMArHUTHEIC
BOJIHBI"

PesepBHsIit ypok. O6001IeHNE 1
cucTeMaTu3anus 3Haguii mo treme "Ontuka'

PesepubIil ypok. O60011eHIE 1
cucTeMatu3anus 3Haguil mo TeMe "OCHOBEI
CTO"

PesepBHelit ypok. O600IeHNHE 1
CcucreMaTrmi3anus 3HAHUH 110 TEME
"KopnyckynsipHO-BOJTHOBOM Ayanu3m"

PesepBHelIit ypok. O6001IeHNE 1
cucTeMaTn3alis 3Hanuii mo teme "dusmka
aroma"

PeseprubIil ypok. O6001IeHIE 1
cucreMaTu3auus 3HaHui no teme "®duznka
ATOMHOTO s1/Ipa U 3JIEMEHTAPHBIX YaCTHIL"

PeseprubIil ypok. O6001eHIE 1

CHCTeMaTH3alus 3HaHUH 10 TeMe
"JneMeHTs! acTpopu3uKu"

OBILIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

170

16






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






