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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKEe Ha YpOBHE CpenHero obmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IOJOXKEHHM W TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 0O0pa3oBarenpHOl mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeil mporpaMMbl BocnuTanus W KoHmenmun
npenojaBanus yueOnoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3ALUAX
Poccuiickoit ~ ®enepanuu,  peaqu3yIOINIMX  OCHOBHBIE  00pa30oBaTelIbHbBIC
IPOTrpaMMBl.

[Tporpamma 1o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/IEJIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYaroniuxcs.
[Iporpamma mo ¢usuke Aa€r mOpencTaBieHUWE O LENAX, COAEpPXKaHUHU, O0OIen
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMU
yaeOHoro nipeamera « Pu3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢uzuku yriayOnE€HHOTO YpOBHSI IMO3BOJIAET PEa30BaTh
3a/layi MPO(ECCUOHATILHON OpUEHTAIlMH, HAIPaBJI€HO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HWHTEJJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JarommMcsi, KOTOphIE HEOOXOMWMBI IS TPOJODKCHHs 00pa3oBaHUS B
OpraHu3anuax MnpodecCHOHaIBLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CIEUATIBHOCTSIM.

B nporpamme 1m0 (Qusuke oOnpenenstoTcs IUIAHHUPYEMbIe Pe3yJIbTaThl
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIEeT0 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  Hayudo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3padOTKH TpeOOBaHW K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXCs, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero ooOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AEATEILHOCTHBIN MTOAXO/T.

[Iporpamma no pu3nke BKIIOYALT:

IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yriayOon€HHOM
YPOBHE, B TOM YHCJIE IPEAMETHbBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUs;

cojiepKaHue yueOHoro npeamera «Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (¢uU3UKE HMEET MPUMEPHBIM XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENSIMU (DU3UKU JJIsI COCTABJICHUSI CBOMX PA00OUUX MPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUCCKYIO WHUIIMATHBY YUYUTEIICH U
MPEAOCTABISET BO3MOKHOCTH JJISI pealiv3aldy  Pa3IMYHbIX METOANYECKHUX
MOAXOJ0B K TMpernojaBaHvio (PU3NKU Ha YTIyOJIEHHOM YypOBHE IMPH YCIOBUH
coxXpaHeHHs 0043aTeNIbHON YaCTH COJIep KaHUs Kypca.



®du3rka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA/J B CHCTEMY
3HaHUi 00 okpy:xatorieM Mupe. [IIkonpHbIN Kypc (U3UKH — CUCTEMOOOPa3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
busndeckoit reorpadueld u actpoHoMuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUM OMNpeNenuIo XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIy4eHHs] HOBBIX MATE€pUAJIOB C 3a/JlaHHBIMU CBoOMcTBamu. M3yuenue
(Gbu3MKK BHOCUT OCHOBHOM BKJaJ B (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00ydaromerocsi, B GOpMHUPOBAHUE YMEHUW MPUMEHSATh HAYyYHBIN
METO/I IO3HAHMSI IPY BHITIOJITHEHUH UMH YICOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha ypOBHE CpeHEro o0Iero oopa3oBaHus MOJI0KEH
PAI e, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUU C HEM KypcC SIBISETCS JIOTHUYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3leioB (DM3WKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUMM C HEW MaTepual Kypca (HU3UKU
o0ObeAMHEH BOKPYr (Qu3nyeckux Teopui. Beaymum B Kypce sBIsIeTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanusanus NOpeAnonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHala (DU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoesn npuxnaonon nanpagnennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MpeanosaraeT 3HakOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN H3YYEHHBIX Teopuil M 3akoHOB. [Ipum 3TOM paccmarpuBaroTCs Ha
YpPOBHE OOIIMX MPEICTABICHUNH U COBPEMEHHBIE TEXHUUYECKHE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuzayuu peanusyercss TMOCPEICTBOM BBEICHUS DJIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYXIEHUS
po0IeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coJiepKaHus MIPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIUNAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. Jsa ¢pusuku peanuszanus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha MUCTOIB30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mpouecca. [ns yrmyOnéHHoro
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO0 HSKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIBHBIE YYCHUYECKHE OTBITHI TMPH HM3YYCHHH HOBOTO
MaTtepuaia, JabopaTopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crnocoba peanu3anuu (U3MUECKOrOo TMpakTUKyma. B mepBom ciydae
NPaKTUKyM mpoBoAuTcs aubo B koHie 10 u 11 kmacco, nubo mocie nepBoro u
BTOPOrO TOJYrOJUd B KaXJIOM M3 3THUX KiaccoB. Bropoit cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3yueHusi pazaena (temsl). I[lpu 3Tom mox paboramu
MPAKTUKyMa TTOHMUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH/1a 0€3 MOIIaroBoi HHCTPYKITHH.

B nporpamme mno (@usMke cuUCTeMa YYEHHYECKOro JKCIEPUMEHTa,
7a00paTOPHBIX pabOT W MPaKTHKyMma IPEACTaBIICHA €AMHBIM TepedHeM. Bwioop
TEMaTUKH JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIHHOTO MPOIecca UCXO0/IA U3 OCOOEHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHallleHus KabOuHera ¢usuku. [Ipm sTOoM oOecneunBaercs
OBJIaJICHNE OOYYaIOMUMHCS YMCHHSAMH IPOBOJUTH TPSMBIE W KOCBEHHBIC
W3MEPCHHUS, WCCICAOBAHUS 3aBHCHUMOCTEH (DU3WYECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE yAENAETCA PEUICHUIO PACYETHBIX W KAaueCTBEHHBIX
3anau. [Ipu 3TOM ISt pacyE€THBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3aJa4d C SIBHO
3aJJaHHON U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIEIIbIO, MO3BOJISIIOIINE MPUMEHSTh
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaKk U
WHTETPUPYs MPUMEHECHHUE 3HAHWM W3 Pa3HBIX pa3aesioB. J[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SABJISIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpPEeICKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH *KU3HU, TpeOyronue BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIIEUCHHIO Y4eOHOTo Iporiecca Kypc (GU3HKHA YIIyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus JOJIKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHeTre (U3UMKM NOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMOJHEHMS YKAa3aHHBIX B MporpamMme Mo
(bu3NKe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX padbOT W pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIIMOHHOE 000pY0BaHHE.

JemoHCcTpaninonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 0 (DU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YYaeMbIX SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlabopaTopHoe 000pynOBaHHME MJIS YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopMupyeTCs B BUAE TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacyéTe



OJIHOTO KOMIUJIEKTa Ha JBYyX oOOydarouuxcs. TeMaTuueckue KOMIUICKThI
71a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMIIEKCHOM
UCIOJIb30BAaHUU AHAJIIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

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

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4YaroUUXCsi K HaydHOMY
U3YYCHUIO TPHUPOMABI, PaA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJie TMO3HaHUS U (HOPMHUPOBAHUE
HCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

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

dbopMupoBaHUE YMEHUN OOBSCHSITH SIBICHHUS C UCIIOJIb30BaHUEM (DU3UIECKUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

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

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oy myei
npoecCHOHaNbHON  JEATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, MOJArOTOBKA K
JanbHENIeMy 00y4eHHUIO B 9TOM HaIPABJICHHH.

JlocTixkeHue 3TUX 1elieid oOecrieunBaeTCsl peleHueM CIeAYIOIMX 3a1ad B
npoliiecce u3yueHus Kypca (U3uKi Ha YPOBHE CpeIHETO 0011ero o0pa3oBaHus:

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

dbopMupOBaHUE YMEHUN MTPUMEHSTh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKnX SIBICHUN B MPUPOJE U JUISI MPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCGHHME CIIOCOOOB pEIICHUS pPa3UYHbIX 3a7a4 C SBHO 3aJaHHOU
dbuzuyeckol MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3/aHue
dbu3nyecko MoJeNM, aJleKBaTHOW YCIOBHMSM 3ajJaud, B TOM 4YHUCJIE 3a/ad
WHXXEHEPHOTO XapaKTepa;

MOHUMaHUE (U3MYECKUX OCHOB U TIPUHIIMIIOB JEUCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M IPOBEACHHUS
bU3UYECKNX JKCIIEPUMEHTOB, aHaIW3a W HUHTEpIpeTanud HHPOpMaIluH,
OMpeIeNICHNs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3[IaHUE YCJIOBHUM I Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0OBATEIbCKOM,
TBOPUYECKOM JIeATETLHOCTH;



pa3BuTHE UHTEpeca K chepaM npodeccuoHaIbHON NESITEIbHOCTH, CBSI3aHHON
¢ (PUBHUKOM.

B cootrBerctBum ¢ TpeboBanusmu DI'OC COO yriyOGia€HHBIH YpPOBEHb
u3ydeHus: yueOHoro mnpeamera «®Pu3nka» Ha YPOBHE CpEAHEro OO0IIeTo
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHUS MO CTIIENHUATBHOCTAM (PU3UKO-TEXHHUECKOTO MPOUIIS.

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

[Ipennaraemsplii B mporpamMme Mo (QU3MKE MepeyeHb Ja0OPATOPHBIX M
NPAaKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JEJaeT BBIOOP
MpOBeNCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hay4Hblii MeTO] MO3HAHUS NPHPOABI.

duszrka — pyHIaMEeHTaIbHAS HayKa o mpupoe. Hay4uHslii 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, HealbHAs >KUIKOCTb, HJEATbHBINA Ta3, TOYEUYHBIH
3apsn). I'unoreza. @U3NYECKH 3aKOH, TPAHULIBI €r0 MpuMeHuMocTu. Ouznueckas
TEOpUSL.

Ponb u mMecTto QUMK B (OPMUPOBAHUU COBPEMEHHON HAyUHON KApTHUHBI
MUpa, B IPAKTUYECKOUN I€ATETbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cwiibl TOKAa M HaNpsHKEHUS B LEMU MOCTOSHHOTO TOKAa IIPH
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 nBHkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a4l MEXAHHKHU.

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

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaJbHOW TOYKH, MX MPOEKIMH HAa OCH CUCTEMbl KOOpPJHHAT.
CrnoxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTEepUaIbHON TOUYKU OT BPEMEHHU M MX
rpa@uKy.

CBoOomHOe MmajeHue. YCKOpeHHe cBOOOTHOTO majacHus. J[BmKeHue Tena,
OpOIIEHHOTO0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUATIbHON TOYKH OT BPEMEHU U MX IPpaUKH.



KpuBoimHenHoe  nBWKEeHWE. J[BMKEHHE  MAaTepUAIbBHOW  TOYKHA IO
OKPY>KHOCTH. YTJIOBasi W JUHEHHas ckopocTh. [lepmom m gactora obOparieHus.
[{enTpocTpemuTeabHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHTEHIIMAIBLHOE) U TOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBWKCHHE CHApSAOB, LEMNHBIE, MIECTEPEHYATHIE M PEMEHHBIE MEPEayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBHKEHUN C UCIIOJI30BAHUEM MEXaHU3MOB.

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

HaOnronenne ABWKEHHS Tea, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpagienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTri0BO CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUH, 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 NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHHUU
10 HaKJIOHHOM INIOCKOCTH.

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

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

N3ydenne nABWXKEHUSI Tella, OpOIIEHHOr0 Topu3oHTalIbHO. 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 oOpalieHuss 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 111 MaTe€pUaNbHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJieHUsI OT BBICOTHI
HaJ IIOBEPXHOCThIO IUIAHETBI W OT reorpapuueckoid MmUpOThl. JIBH)KEeHUE
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 tpenus. Cuiia CONpOTUBICHHS TNpPU JBUKEHUU Tejia B
KUJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHMUS.

Hasnenue. I'mapocrarndeckoe napienue. Cuita Apxumena.

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

Jemoncmpayuu.

HaGnronenue qBUKEHUS TeJl B MHEPUUATbHBIX U HEMHEPLIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  PpABHOJIEHCTBYIOIIEH  NPWIOXKEHHBIX 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 MOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumorespl O HE3aBUCHUMOCTH BpPEMEHHM JBHXKEHHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MaCCHhl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

N3ydeHne NBUKEHUSI CUCTEMBI TEN, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
JErKuM OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBUxkeHUs OpyCcKa MO HAKJIOHHOM 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 yclOBUM pPaBHOBECHS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OMOPBHI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepraibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

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

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBI€HUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

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



[loTeHuMabHbIE W HEMOTEHUUANbHbIC CWIbl. [loTeHUManbHas »HEPrHUsl.
[ToTenmuanpHas 3HEprus ynpyro nedopmupoBaHHON mpykuHbL. [loTeHInampHas
SHEPIUsl Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMHUYECKAsT CKOPOCTh.

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

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnne bepHyn Ui UACATBbHOW JKUIAKOCTH Kak CJEICTBHE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JEWCTBUM 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 cCOXpaHEHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJACIHCTBUH.

W3mepeHrne KHHETUYECKOW SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUS.

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

Paznen 3. Mosekyasipuas Gu3nKa 1 TEPMOJAMHAMHKA.

Tema 1. OcHobl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

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 HAa OCHOBE 3THUX



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 TEOPUH: 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
UJCAIbHOM Tra3e C IIOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
Mpe/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPEAHEH  KUHETMYECKOW  DHEprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJIEKYJ HACAIbHOTO rasa (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEH
KMHETUYECKOU dHEPruei MocTynaTeIbHOro TeIIOBOrO IBMKEHUS €€ YaCTHII.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydYeHue HaHOMaTEePUAaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onbita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u uccienoBaHue U30MpOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMUKym.

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

N3ydenne H30TEPMHUYECKOrO Tporecca (PEKOMEHIOBAHO 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
TEPMOJMHAMHYECKON CHUCTEMBlI KaK CPEIHHE 3HAYCHUSI BEIUYMH, OMUCHIBAIOIINX
e€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mogens uICAUIBHOrNO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHECHUN:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HHU3Kash KOHIEHTPALUs YaCTHUIl, BHICOKHE
TeMneparypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBasucraTuueckue u HECTaATUYECKUE MTPOIIECCHI.

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. YAelnbHas W MOJSIpHasd
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TeIioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIUIOTHI mpu Temtonepenade. [lonsarue o006
aaumabaTHOM TIpoIiecce.

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

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOU CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JJI1 HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TepeJaTh TEIIOTY OT 00Jiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrieHcanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MPOIIECCOB.

[TpuHume! nectBus 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 yACIbHBIX TEINIOEMKOCTEHN BEIIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanne aanabaTHOro mporecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne yaenbHOM TENI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHjaeHcanusa. McnapeHue W KumneHue. YJeiabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, 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. Casur. Moayns FOnra.
[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 MEPEX0IaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA U TEXHOJOTHMYECKUE TIPOILIECCHI:  KHUIKHUE
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.

Habmronenne manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNS JKUIKOCTEM.

N3mepenne yebHON 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.

HccnenoBanre 3aBUCMMOCTH  JeopManuyd  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 AIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DSIJIEKTPUYECKOrO
3apsna.

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

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro  mnoisid.  IlpoOueiid  3apsn.  Jlunum
HaMpPsHKEHHOCTH 3JIEKTPUUECKOro 1mojisi. OHOPOIHOE 3IEKTPUUECKOE MOJIE.

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

[IpuHIMI Cynepno3UINU SJIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHBl JMHUI HANps>KEHHOCTH O3TUX MOJEH U
AKBUNOTCHIHAIBHBIX TOBEPXHOCTEM.

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

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnextpruueckas
IIPOHUIIAEMOCTb BEIIECTBA.



KonzeHncarop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeIMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOe COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrkeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: 3IJIEKTPOCKOII,
IIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJICHHE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

DIEKTPUUECKOE T10JIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B IIEKTPUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM Y EPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psiKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGmronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydeHnne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHIECHCATOP.

Pacnpenenenune pa3sHOCTH ITOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCJIEA0BATEIbHOM COEAMHEHNN KOHAEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuii mok.

Cuna Toka. [IocTOsSTHHBIN TOK.

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

3akoH OMa /1J1g y4dacTKa Lenu.

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

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBnEéHHBIX AnekTpuueckux 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 Ienu. 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 CUJIBI TOKA OT HAIpPSKEHUS [UJIL PE3UCTOpa,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepuana.

HccnenoBanrie 3aBUCMMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIPSKEHUH.

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

Crnioco0sI coeuHEeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanre CMENIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenune yaenbHOoro COMPOTURIIECHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSKEHUS I JIaMIIbI
HaKaJIWBaHUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd J/[C raapBaHM4ECKOro 3JEMEHTA OT BPEMEHH
MpU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEXAY IOJIOCAMU HMCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuyHsIX cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
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. [loaynpoBogHIMKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALIMS.
DnekTponus. 3akoHbl Dapanes 11 FIEKTPOJIN3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: Tra30pas3psiaHble
JamIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHL: JHUOA,
TPaH3UCTOP, (QOTOAMOA, CBETOAMOJ, TajlbBaHUKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpOBOIMMOCTE DJIEKTPOJIUTOB.

3akoHsbI nekTposnn3a Papanes.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

Habmroienue snexrpomnamnsa.

N3mepenne 3apsiaa OJTHOBAIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3ZUCTOpPA  OT
TEeMIIepaTyphl.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYHH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTENbHBIE MOIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJTUYHH.
OueHka rpanuil OrpeNIHOCTEMN.

[IpoBeneHrnEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MYeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX THUIoTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasluenax «YUYEHMYECKHH  OKCIEPUMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  knmacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHBIA (akT, rumoresa, (Guanyeckas BEIUYMHA, 3aKOH,



TEOpHUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJAEIb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIC TPUOOPHI, ITudpoBas 1adbopaTopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabona, runep6osua, ux rpaduku U cBOicTBA. TpUroHoMeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe NBUKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefbl,
yTHIM3as OMOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaNIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, IOJIYyYEHHUE HAHOMAaTepUalioB, TEIIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEW U ra3oB, KUIAKHE KPUCTAJUIbL, SJIEKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TaTbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTHS.

T'eozpagpusa: BnaxxHoCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozcusa: npeoOpa3oBaHue JIBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIHUH
(KpOHIUTENH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTrHUE), NBUTATE]Ib BHYTPEHHETO
CropaHusi, mapoasi TypOrHa, ObITOBOM XOJIOJUIBHUK, KOHJIUIIMOHED, TEXHOJIOTUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAas 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 uMHAayKuuu. I[IpuHuomn cynepro3uuuu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHTYKIWH.

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 Moje. Padora cuisr Jlopenna.

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



TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND KOO, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHIL.

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.

HaOnroienrie 1BUKEHUS MMy4YKa 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[TpuHIUI JNEUCTBUS DJEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJIS 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 MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue 2NEeKTpOMarHUTHOW MHAYKUMHM. [IOTOK BekTOpa MarHUTHOM
uHaykiuy. OJIC mHAaykuuu. 3aKOH HIEKTPOMAarHuTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe mnose. Toxku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuino Jlenua.

NunykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LEMNU TOCTOSHHOIO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHAYKIHH.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
Me€Yb, COJICHOU], 3alllUTa OT AJEKTPHU3ALNH TEJ MPU JIBUKEHUHA B MArHUTHOM T10JIE
3emMin.

Jemoncmpayuu.

HabGmronenne sBjeHusI 3JICKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBieHne CaMOMHAYKITUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMH OT CKOPOCTH MU3MEHEHHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS] CAMOUHYKIIHH.

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 COXpaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJIeOaHUN U3 WX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa 1 ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOM
BEJTMYMHBI C aMIUTUTYIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

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

[Tonsitue o 3aryxatouux konebanusx. Beinyx)aeHHbie konedanus. Pezonanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaGnronenne He3aBUCUMOCTH NEPUOJA MaNbIX KOJIEOAHUH Ipy3a HA HUTH OT
aMILTATYIbI.

HccnenoBanune 3aTyXamMux KOaeOaHWid U 3aBUCUMOCTH TIEpHUoia CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyiebaHUN Tpy3a Ha MACCHUBHOM TMpYKHUHE C IEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICATBHON MOJIENU MPYKUHHOTO MasiTHUKA.

3aKOH COXpAHEHUs SHEPTUU MIPHU KOJEOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanne BIHYKACHHBIX KOJIEOAHU.

HabGmronenue 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.

HccnenoBanre yObIBaHUS aMIUTUTY/IBI 3aTyXaIOMNUX KOJICOAHUIA.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYbI
3apsija KOHAEHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUsI SHEPTUU B UJICaIbHOM K0JIe0ATEIIbHOM KOHTYPE.

3aTtyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbii TOK. MOIIHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JIEUCTBYIONEE 3HAYCHUE CHWIbI TOKA W HANPSDKCHHS TPU Pa3IudHON (popme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
WHIYKTUBHOCTU B LIENH CUHYCOMJAIBHOTO NMEPEMEHHOr0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya M mnoTpeOieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKH TMpU TPOU3BOACTBE 3JEeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

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

Hemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOLUX IEKTPOMArHUTHBIX KOJIEOAHUH.

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 M IpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpPEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYILIKY U PE3UCTOP.

HaGnrogenue 3eKTpoOMarHiTHOIO pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHUX BOJIH: OTpa)XE€HUE, MpeloMJieHue, HUHTepepeHuus u
nudpaxims.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3ByKka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

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

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

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

[TpuHIMIIBI pagUOCBA3U U TeleBUaeHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenepon, CBY-neus,
yJIBTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEUIIUHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOI0TBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKHUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

AKYyCTHUYECKHI1 pE30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHH.

HccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHE,
pesioMJIeHUE, MOoIspu3aius, Judpakius, UHTephepeHITus.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITyUESHHI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKyMm.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHS 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
ToYeuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
1ockoM 3epkaie. Chepuueckue 3epkaia.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTeIb
npenomiieHusl. OTHOCUTENBHBIN MOKa3aTeb npenoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon myueit B mpusme. Jlucnepcusi cBera. COXHBIN cocTaB O€I0OTO CBETA.
IBer.

[TonHoe BHyTpeHHEE OTpa)keHue. [IpenenpHbIil yroa MmojJHOrO BHYTPEHHETO
OTpaKEHHUSI.

ColOuparomie u pacceuBatomiue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTositHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTostHUSI TOHKOM c(epruyeckod JIMH3BI OT €€ T€OMETPUHM U OTHOCUTEIHHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xon nyda, OpOLICANIETO JMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckod ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CHUCTEMaXx.

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 KOT€PEHTHBIX HCTOYHMKOB. [IpuMepbl KIacCHYECKHUX
UHTEP(HEPEHIIMOHHBIX CXEM.

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

[Tonspuzanus ceera.

TexHuueckue yCTPOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHUKPOCKOI, MPOCKIMOHHBINA ammapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, AU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaoMiIeHHs CBETA.

HaOnroienrie moJIHOro BHyTPEHHETr0 oTpaxkeHus. Mojieiab CBETOBO/Ia.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaGmonenne nuntepdepeHnm crera.

HaOnroienuie 11B€TOB TOHKUX MIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HaGmonenue nudppakiiniOHHOTO CIEKTpA.

Habnronenue aucrepcuu cBeTa.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKMUKyMm.

N3mepenue nokasaresis peoMJICHUs CTEKJIa.

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

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyuyenue n300paXkeHus B CUCTEME U3 MIOCKOTO 3epKaja U JTUH3bI.

[Tonydenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepPEepeHIny U MoJsIpU3aIiiy CBETa.

N3ydeHnne noysipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInN JIa3epHOT0 U3IYYEHUS Ha IBYX IIEIX.

Habnroaenue aucriepcum.

Habmronenue u uccienopanue qudpakiimoOHHOTO CIIEKTPa.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4eHHUs CBETOJAMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH.

['panuupl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

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

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

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



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

YyeHn4eckuit HIKCIepuMEHT, J1abopaTopHbie PaObOThI, MPAKTHUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBECHOE TEIUIOBOE M3Iy4Y€HHE (U3IyUYEeHHE aOCOIIOTHO YEPHOIO TeEna).
3akoH cMmemienus: Buna. ['unoresa [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 UYAaCTHOCTH, [laBJiCHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaXaroulyro moBepxHocTs). 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,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MUKPOCKON, COJIHEYHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeMIHEro ¢hoTo3ddexra.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBIIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, npaKmuKym.

HccnenoBanne Goropesucropa.

N3mepenue nocrosiaHoi [11anka Ha ocHOBe HccienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUIIBI TOKA Yepe3 CBETOIUO OT HAIPSHKCHUS.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHas monelb atroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomieHre (GOTOHOB MpU NEPEXoAe aroma
C OJIHOTO YPOBHsI DHEPIUU HA IPYIroi.



Bunpl ciektpoB. ClIEKTp YpOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTydeHue cBera. Jlazep.

TexHndeckre yCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

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 inHeyaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEHHOrNO aTOMapHOTO BOJOPOAA U U3MEPEHHUE
noctossHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnass monens snapa [eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3otonsl.

PanunoaktuBHOCTE. Aunb(da-pacmnaa. DNEKTPOHHBIH W TO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacmnaga. PaamoakTHBHBIE H30TONBI B IMPUPOJE.
CBOICTBa HMOHU3UPYIOLIETO0 H3Iy4YCHUs. BiusgHuE pagMOaKTHUBHOCTH Ha KUBbIC
opranu3msbl. EctecTBeHHbIN QoH uznydeHus. Jloaumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. JedexT macchr sapa.

Anepubie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBIIEMOT0 TEPMOSIAEPHOTO CHHTE3a. ODKOJIOTMYECKUE ACHEKTHI Pa3BUTHUS
AJIEPHON DHEPTETUKH.

Mertonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CrtaHaapTHOW Mojenu. TéMmHas Martepusi U TEMHas
DHEprus.

EauHcTBO QU3nyeckoil 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 YacTHIL (IT0 TOTOBBIM QoTorpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BUTHs acTpoHOMUU. [IpruKnagHOe 1 MUPOBO33PEHYECKOE 3HAUEHNE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

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

Buna 3Bé3nnoro neba. Co3Be3ausi, sipKM€ 3BE3MbI, IUIAHETHI, UX BHIAMMOE
JIBUKEHHUE.

Conneunas cucrtema.

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

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

Mineunsiii [Iyte — nHama ['anaktuka. I[lonoxenue u nBuxkeHue CoyHUA B
["amaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE IBIPBI B sApax
TaJIaKTUK.

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

MacimrtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepemiénnple mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGmonenus: 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C MCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JIs ONpeeNIeHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHbIE cO3Be3Auss CEBEpPHOTO MOIylIapus U SIPKUE
3BE3MBI.

HaGmionenuss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIJICHUH.

Pu3nyecKuil NPaKTUKYM.

CnocoObl u3Mepenus: (U3NYECKUX BEIUYUH C UCIOIB30BAaHUEM AHAIOTOBBIX
U [IUGPOBBIX UBMEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTENHHBIC TTOTPEITHOCTH U3MEPEHUI (PHU3NYECKUX BEITHYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HW3MEPEHHM, HCCIEIOBAHUM  3aBUCHUMOCTEU
(Gu3MUeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pa3leliax «YUYCHUYECKUU  SKCIIEPHUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYMY).

Oo6o01maomee NOBTOPEHUE.



O06o0uieHne u cucTeMaTu3alus CoJIep KaHUs pa3fenoB Kypca «MexaHukay,
«MonexymsipHast pu3nKa U TEPMOJUHAMUKAY, « IJIEKTpoAnHAMHKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHON TEOPHUH OTHOCHUTENbHOCTHY, «KBaHTOBas
busnka», « JNEMEHThI ACTPOHOMHH U aCTPOPUBUKNY.

Ponb Qu3uku M acTpOHOMHMM B DSKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMATBHON M ATHYECKOH chepax AeAaTeIbHOCTH YeIOBEKa, POJib M MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIEH, OOBSICHUTCIIBHOW 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 IPUPOIE.

MexnpeaMeTHbIE CBSI3H.

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

Mesicnpeomemmuovie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
nO3HAHUA: SBICHWE, HAy4YHBIA (DaKT, TumoTe3a, (u3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, ITppoBas Jadboparopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETPHYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOPBI M MX IPOEKIMM HAa OCH KOOPJAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoanbie >7MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku 1OMOOHS TPEYTrONHHUKOB,
OTIpeJIeJICHHE TUIOIIAIN TIIOCKUX PUTYp U 00BbEMA Tell.

Bbuonozua: >nekrpuyeckue SBIEHUS B KUBOM MpUpOJE, KojieOaTelbHbIE
JBIKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKHE PUCKU TPH IMPOU3BOJICTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHME  OKPYKAIOLIEH  Cpenbl,
yIbTPa3ByKOBasg JUArHOCTMKA B MEJUILIMHE, ONTHUYECKUE SBJICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAs: CTPYKTypa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaIu3.

T'eocpaghusa: wmarHuTHbIE TMOMOCAa 3€MIIM, 3aJI€KH MarHUTHBIX DY,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoJBUTATENb SIKOOM, reHepaTop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JMHUU 3JIEKTpoIepeaay, 3JIeKTPOABUraTellb, pajap, paaAuonpUuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JMArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN armapar, BOJOKOHHAsI ONTHUKA, COJIHEUHAs Oarapesi, CITyTHUKOBbBIC
MIPUEMHUKHU, AIEPHAS SHEPTETUKA U SKOJIOTUUYECKUE ACTIEKTHI €€ Pa3BUTHA.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIETO OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpHEHTAIl{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTr0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITAa U OMbITA JCITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBIICHUU
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 TPAAUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JACSATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYINpaBIEHWH B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMCHHE B3aWMOJICCTBOBATh C  COLMAJIbHBIMHM  HUHCTUTYTaMU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOUW U BOJIOHTEPCKOM IESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,

e CHOCOOHOCTH OIICHMBATh CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
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 DOCTETHMYECKOE OTHOLICHWE K MHPY, BKIKOYAsA OSCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYA0OBOI0 BOCTIUTAHMS:



HMHTEpEeC K pa3iaudyHbIM chepam npodeccuoHanbHON AESTEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OyyIIel mpodeccun U peain30BbIBaTh COOCTBEHHBIE
’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 JECUCTBUM B OKPYXKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JACSTEIbHOCTH SKOJOTMYECKON HAIMpPaBICHHOCTH 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 TMPOEKTHYIO M HUCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbI€e e CTBUS
Bba3oBble Jjornueckue 1eMCTBUA:

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

OTIPENENSITh TCNIA JEATEIPHOCTH, 3a/aBaTh TMapaMeTPhl M KPUTEPUU HUX
JOCTHIKEHUS;

BBISIBIIATh  3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PacCMaTPHUBACMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepPHAIIbHBIX ¥ HEMAaTepHUATIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCATEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yIBTATOB IEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUMA JIEATEILHOCTH;
KOOPJIMHUPOBATh M  BBINOJHATH PAbOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

Ba3oBble ncciienoBarejbcKe 1eCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUCBBIMH MOHITUSMH U METOJaMU
buznueckoil HayKu;



BIIQJICTh  HaBBIKAMU  Y4EOHO-WCCJICAOBATEILCKOM W MPOCKTHOMN
JESTENBbHOCTH B 007acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB pelIeHus 3a1ad  (PU3nYecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIIAJICTh BHUAAMH JIEATCILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JIaHUM YUYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyalM3MpPOBATH 3ajady,
BBIIBUTaTh THIIOTE3y €€ peIIeHus, HaXOAUTh AapTryMEHTHl JJis
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIM3UPOBATh TIONYYEHHBIE B XOJI€ PEIICHHUS 3aJaddl pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3HPOBATH U3MEHEHHUE B
HOBBIX yCIIOBHSIX;

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

JaBaTh OIIEHKY HOBBIM CHTYAIUsM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;
YyMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B TPAKTUYECKYIO OO0JIacCTh
KU3HEACSITETbHOCTH;

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 MOJy4eHHUs MHGOpMANU (PU3UIECKOTO COACPIKAHUS
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalnnio MHPOpMalUU pa3iIHuHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

OLICHMBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

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

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3NMUYHBIX (popmaTax c
y4€TOM Ha3HayeHUs HWHGOpPMALMKM M LEJNEBOH ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaTU3AIIH.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYLIECTBJIATh OOILIEHHE 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 M METO/bl COBMECTHBIX JEHCTBHI C yd4éToM 0OLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATE€ITbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIIATH ILJIaH
JEHUCTBUMN, pacpeiesiTh POJId C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXKJOTO y4YaCTHMKAa KOMAHJbI B
OOMIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallMsiX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
MHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh ITO3HABATEIBHYIO  JIESITENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MpPOOJEMBI, CTaBUTh M
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUJIaH PELICHUs PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

NABaTh OLICHKY HOBBIM CHUTYalLHsIM;

pacliMpATh paMKH  y4eOHOro TpeaIMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

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

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYIUIMH B o0JacTu
(U3UKH, TIOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJIL, AMOIHUOHAJIbHbIN HHTEJJIEKT:



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

BJIAJeTh HaBBIKAMHM II03HABATEJIbHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICCTBUN U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHUIA;

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

YMETh OLEHHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHUKCHUIO;

NPUHUMATh MOTHBBI M APryMEHTHl JPYyIUX IPU AHAIU3E PE3yIbTAaTOB
JIeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU 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
dbu3uke Ui ypPOBHS CpeIHEro oOmero oOpa3oBaHus Yy OOyYarolIuxcs

COBEPILICHCTBYETCSI IMOIMOHATBbHBIH WHTEJUICKT, HpPEoIararoInui
c(hOpMHUPOBAHHOCTE:
e CAMOCO3HAHHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMAaTh  CBOE

OMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
OMOIMOHAIILHOM Cepbl, OBITh yBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOITMOHAILHBIM W3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEN MOTHBAIIMM, BKIIOYAIOIIECH CTPEMIICHUE K JTOCTUKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

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

[MTPEMETHBIE PE3VJIbTATBI



K xoHiy oOyuenuss B 10 knacce npeaMeTHbIE pe3yibTaThbl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIN:

NOHMMaTh pPOJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKOM cdepax NesaTelbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOUN HAy4YHOU KapTHHE MUpa,
3HaYCHHE OINUCATEIbHOM, CUCTEeMATH3UPYIOUICH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON  (QyHKUMNA  (U3MYECKOH TEOpUU —  MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJWHAMUKHU, POJIb (DU3HUECKON TEOpHH B
dbopMHUpOBaHUU MPEACTABICHHUHN O (GU3UIECKON KapTHHE MUPA;

paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpUUalbHAas CUCTEMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJO, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBHKEHHUE,
CBOOOJHOE TmMajeHue, aOCONOTHO ympyras jgedopmarius, abCOTIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIENU ra3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIIMYECKOTO) TeNa, UI€aJbHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

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

aHANIM3UPOBaTh U OOBACHATH MEXaHUYECKUE IPOILIeCChl U  SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBl MEXaHUKHU (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (POpMYINbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBW)KEHUS, IpeoOpazoBaHusi lanumiies Ajii CKOPOCTH U IEpeMeLIeHHUs,
3akoHbl HprOTOHA, mpuHOMO  OTHOCUTENbHOCTH [anmies, 3akoH
BCEMHPHOI'O TATOTEHUS], 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEpPruH, CBs3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHHYECKON »HEeprum,
YCJIOBHMSI PAaBHOBECUS TBEPAOrO Tena), IPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YeCKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH (DPU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anuses, BTOporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMILyJbca U
MEXaHUYECKOI SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBIEHUS, UCIOJIb3YSI
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOW (UBUKUA H
TEPMOJMHAMHUKU (CBSI3b JIABJIICHHMS HWJCAIBHOTO Ta3a CcoO cpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JBMKEHHUS U KOHLEHTPAUMUEW €T0
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
SHEPruer TEIIOBOro JBHKEHHS €ro YacTHUll, CBSA3b JABJICHUS HUIEAIbHOIO
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 YCIIOBHS
IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUYECKUE SIBICHHS, HCIOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJWHAMHKHU (3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, NMPUHLMI CYINEPIO3UIUN IEKTPUUECKUX
IIOJIEN, TP OTOM YyKa3bIBas YCIJIOBHs IPUMEHMMOCTH 3akoHa KyiioHa, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHS: 3aKOHbI Oma i y4acTka
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, [JaBJICHUE, NOTCHUWAJbHAsI JSHEPrus, KUHETUYECKas
SHEPrus, MEXaHWYecKas SHeprusi, padoTa CUJIbl, LIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWIA TSDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHWs, MOIIHOCTD,
SHEprus B3auUMOJEHCTBHUS Tena ¢ 3emi€i BOMU3M €€ TOBEPXHOCTH,
SHEprus ynpyrou aedopmanuu  MOpYyXKUHBL, KOJIMYECTBO TEIUIOTHI,
abCcoIoTHAs TeMIeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa uICaJbHOIO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENmimoBoro
JBUTATEIIS; DJIEKTPUUYECKOE MOJIEC, HAIPSKEHHOCTD 3JIEKTPUYECKOIO IOJI,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKyyME M B JUAJIEKTPUKE, MOTECHLIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYINAs CWja, CWiIa  TOKa,
HaIlpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYecKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE YYacTKa LENHU C IIOCJIEIOBATEIbHBIM U
napajuiesIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUs  (PUINYECKUX  SIBJICHUIA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXEHHE, MU(Py3us, HUCTapeHUe,
KUIIEHUE W KOHJICHCAIIMS, IJIaBJICHHE U KpUCTAIUIM3alMs, HAlIPaBJIECHHOCTh
TEIUIONEpENaum, JIEKTPU3ALNS TeJl, SKBUIMOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsPKEHHOTO TPOBOIHUKA,

MPOBOANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3HMUECKON BETUYHUHBI OT
OPYTOM €  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TpadUKOB C Yy4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHMM, J1eTaTh BBIBOBI 10 PE3ybTaTam
UCCIIEIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OIEHUBATH AOCOJIOTHBIE U
OTHOCHUTEIBbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;
MPOBOANTH ONBITHI IO MPOBEPKE MPEII0KEHHONW THUIMOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTy4YE€HHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIIOTE3bI;

coOro1aTh MpaBuia 0€30MacHOro TPy/ia MpU MPOBEICHUN UCCIIEI0BAHUIMA
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M TPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJIaHHOM
(¢u3MYecKOl MOJENbI0: Ha OCHOBAHMM aHAalIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3aadH,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(bu3MYEeCKUX TEOpUd TPHU UCIOJIb30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
peleHus 3a/1a4, IPOBOIUTh Pacu€Thl HA OCHOBAaHUHU UMEIOUINXCS JTAHHBIX,
aHANIM3UPOBATh pE3yJbTaThl U KOPPEKTHUPOBATH METONBI PEUICHUsl C
Y4ETOM MOITYYEHHBIX PE3YyJIbTATOB;

pemarb KadeCTBEHHbIE 3aJaud, TPeOyrollre NPUMEHEHUs 3HAaHUM H3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKXKE UHTErpalud 3HAHUW U3 IPYTUX
PEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
LEMOYKY pacCyXI€HHUI ¢ OMOPON HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3uYecKue SIBJICHMUS;

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

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESTENbHOCTA 4YEJIOBEKa, CBSA3aHHOM € (PU3MYECKUMM MPOIECCaMU, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEJICTABICHUN O PALIMOHATIEHOM
MPUPOAONOIb30BAHUH, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUUN
HAyKd M TEXHOJOTMH Juis JalbHEWIIero pa3BUTHUS YeJIOBEYECKOTrO
00I1IeCTBA;



MPUMEHSATh pa3iIMyHble crocoObl padboThl ¢ MHpopMalel (GU3nIecKoro
COJCP’KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOIMM Il TIOHUCKA, NepepabOTKU U NPEAbsSBICHUS YUYEOHOH H
Hay4HO-TIOMYJISIPHOM MH(OpMaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMAIlMK, TMOJNYYCHHON U3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBaTh  MOJIydyaeMyl0  HMH(OpManuo0 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 y4eOHO-HUCCIIeI0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C MCIOJIHEHHEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUITAaHUPOBATh PabOTy I'PYyMIbl, PAMOHAIBHO PACIpEAeiTh ACITEIbHOCTD
B HECTAaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJAOro W3
Y4aCTHUKOB TPYMIIBI B PELICHUE pacCCMAaTPUBAEMOM MPOOIEMBI;

NPOSIBIISATE MOTUBALMIO K Oyaylieil mpodeccnoHaabHOM AesITeNbHOCTH 1O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOyuenuss B 11 knacce mpeaMeTHBIE Pe3ynbTaThl HAa YIITyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMAaTh poOJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEIOBEKa, pOJib U MECTO
(GU3MKKM B COBPEMEHHOM HAy4yHON KapTUHE MUpa, pOJib aCTPOHOMUU B
MPaKTUYECKOM JIESTEIbHOCTH 4YeJOBEKa W JaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHHUE OIMUCATEIIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTEILHON W TPOTHOCTUYECKON (GYHKIUN (HU3NUECKOU TEeopuu —
ANEKTPOANHAMUKH, CIEHHAIBHOM TEOPUHU OTHOCUTEIBHOCTH, KBAHTOBOWU
¢bu3uky, poib (puznyeckod Teopuu B (GOPMHPOBAHUU MPEACTABICHUI O
(bU3UYeCcKO KapTHHE MHUPA, MECTO (PM3UIECKON KapTHUHBI MHUpaA B OOIIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL TNPUMEHUMOCTH MoOJene (u3anyeckux Ten u
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJIHOE
MAarHUTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUsl, MATEMATUYECKUI MasITHUK,
UJeaJbHbIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJICATIbHBIN
KoJieOaTenbHbIN KOHTYD, TOHKAs JIMH3a, MOJCIICH aToMa, aTOMHOTO s/ipa U
KBaHTOBOM MOJIEJIH CBETA;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HCII0JIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSCHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SBJICHUS,
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 DJJIEMEHTE JJEKTPUUECKOM 1ENU CO CKOPOCTHIO
W3MEHEHHMS  CWJIbl  TOKa,  TOCTYJaThl  CHEUUAIbHOW  TEOpUHU
OTHOCUTEJILHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBJICHHUSI, UCTIONB3YSI
MOJIO)KEHUS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHE  ODHHIITEHHA  JUIsd
doToapdexra, mnepBblid W BTOpOM mocTynaTel bopa, npuHIMO
COOTHOIICHHSI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHCHHUS
3apsiIOBOTO U MACCOBOI'O YMCENl M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaANOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, WCMOJb3ys BEIUYUHBI:
HaMps>KEHHOCTh JIEKTPUUYECKOTO MOJISL, MOTEHIINA 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, SJICKTPOJBIKYILAS CUJA, WHAYKIUA
MarHUTHOTO TIOJII, MarHUTHBIA TMOTOK, cujia Amnepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOIO IOJs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJIbC, TOJIHAS SHEPIHus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIbI, SHEPrUsi M UMIOYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsJl AJipa, SHEPTHUSI CBA3M Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SIBIICHUIA:
AIEKTPOMArHUTHAS UHYKLUS, CAMOUHIYKIKS, PE30HAHC, UHTEPPEPEHITUS
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)xKeHue,
dboroanekTpudeckuii 3ddext (dhororddekr), ampda- m Oera-pacmaabl
anep, ramMmma-uslydeHue sjuep, (pu3ndeckue MPUHIUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TIOJIS MPOBOJHHUKA C
TOKOM, cuJibl AMnepa u cuiibl JlopeHna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
U PacCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOlIMe ACTPOHOMUYECKUE TOHSITHUS, TEOPUU U
3aKOHBl I aHaiuu3a ¢ OOBSICHEHHS  (PU3MYECKUX IMPOIECCOB,
NPOUCXOMAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEXKIaJaKTUYECKON
cpele; IBIKEHUS HeOSCHBIX T, SBOJIONNH 3BE3 1 BeeneHHo;
MPOBOJIUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



(¢u3MYeCKuX BEIUMYMH B BHUAE TIpapuKOB € YUYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEPEHMH, JenaTb  BBIBOABI IO  pe3yjbTaTaMm
UCCIIEIOBAHMUSI,;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, IPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI M3MEPEHHUs, OLEHHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
IIPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE pE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
co0MI01aTh MpaBmiia OE30MacHOTO TPyAa MPH MPOBEICHUU HCCICIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCIIEZIOBATEIBCKOM M IPOEKTHOM JEATENbHOCTU C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemaTe pacyE€THBIE 3a4a4d C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOU
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHMM aHajW3a YCJOBHS BBIOUpPATH
¢uznueckue MOJENH, OTBEYalollUe TPeOOBAHMUSAM 3aJaud, MPUMEHSATH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpU
OpU HCIOJNB30BAaHMM MaTEMATUYECKUX METOJOB pELIEHUs 3aj]ad,
MIPOBOJIUTH PACU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/BI PEIICHHS C YUYETOM IMOJIYUEHHBIX
pE3ybTaTOB;

pelaTts KayeCTBEHHbBIE 3a/Jaud, TPEOyIOLIUMe NPUMEHEHMsI 3HAHMHA U3
pa3HbIX pa3lenoB Kypca (U3MKH, a TAaKKE UHTErpaluu 3HAaHUN U3 APYTHX
IIPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LMKJIA: BBICTPAMBATh JIOTMYECKYIO
LIEMIOYKY PacCyKJICHHUI C ONIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS;

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

NPUBOANTH MPHUMEPHl BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATENbHOCTH 4YEJIOBEKa, CBA3aHHOW € (PU3NYECKUMH MPOLECCAMU, C
MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTaBIECHUHN O pallMOHAILHOM
IPUPOJIONOIB30BAaHIM, @ TAK)KE PAa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAYKMd M TEXHOJOTHM JUIsl JalbHEHIIETr0 Pa3BUTUS YEIIOBEUYECKOrO
00I11eCTBa;

NPUMEHSTh Pa3ju4Hble CIIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3MIECKOro
COJIep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIOJIb30BaTh COBPEMEHHbIE WH()OpPMAIIMOHHBIC
TEXHOJIOTMH ISl TIOMCKA, TEpPepadOTKU W TPEAbSIBICHUS YYCOHOU U
HAyYHO-TIOMYJIIPHOU WH(MOPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUU
uH(OpMAIUK, TOTYYEHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HMH(OpManuio W OIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIKM3a UCTOYHMKA UH(POPMALINH;

MIPOSIBIISIT OpraHU3aIMOHHBIC u MO3HABATEIILHBIE YMEHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHEHHUS TPOCKTHBIX U yU4eOHO-HCCIIEIOBATENbCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMUHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYMIBI, PAIIMOHATILHO PACIIPEACIIATh IEATeILHOCTD
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIEHWBATH BKJAJ KaXJIOTO W3
YYaCTHUKOB TPYMIIbl B PEIICHUE pacCMaTpUBAaeMON MTPOOJIEMBI;

MPOSIBJISITH MOTUBAIIMIO K Oyayied npodeccuoHaIbHON AesATENbHOCTH T0
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3je/ioB H TeM (uudposbie)
Konrpoabusie IIpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. HAYUHBI METO/1 IO3HAHUS ITPUPO/IbI
11 Hayunslii MeTO MO3HAHUSA IPUPOLBI 6
Hroro no paszneny 6
Paszpnen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOro Tena 5
2.4 3aKOHBI COXpPAHECHHS B MEXaHUKE 10
Uroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15
3.2 Tepmoannamuka. TerioBbie MallliHbI 20
33 ArperatHble cocTOsIHUS BelecTBa. da3oBbie 14 1
MIepeX0/1bl
Hroro no pazneny 49

Pasnea 4. JIEKTPOJJUHAMUKA

4.1 DNEKTPUUECKOE MOJIE 24

4.2 [TocTOSIHHBIN NEKTPUYECKUI TOK 24




4.3 Toku B paznuuHBIX cpenax 6
Hroro no paszneny 54
Pasznen 5. PU3HUYECKHWI MPAKTUKYM
5.1 ®u3nvecKkuil NPakTUKyM 16 16
Hroro no pazaeny 16
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudposbie
Ne i/m P Konrpoabusie IIpakTnueckue (ubp )
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe noJse 14
1.2 DneKTpOMarHuTHasi MHAYKIUS 13 1
Hroro no paszneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue KoyeOaHus 10
2.2 DNeKTpOMarHUTHbIE KOJICOaHUS 15
53 MexaHW4ecKue M 3JICKTPOMarHUTHBIC 10 1
BOJIHBI
24 OnTuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CHEHI/IAJIBHOfl TEOPUU OTHOCUTEJIIBHOCTHU
3.1 OcHosrl CTO 5 1

Uroro no pazneny 5

Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckynsipHO-BOJTHOBOMH Ayanu3m 15
4.2 ®dusuka aToma 5

43 du3KKa aTOMHOTO SPa U DIEMEHTAPHBIX
' YaCTHIL



Uroro no pazpeny

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

25

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 12
Wroro no pazneny 12
Pasznen 6. PU3HUYECKHUN MPAKTUKYM
6.1 Ou3n4ecKuil MPakTUKyM 16 16
Wroro no pazneny 16
Pazgen 7. OBOBIIAIOILIEE IOBTOPEHUE
CucremaTtu3zanus u 060011eHNE
71 MPEMETHOTO COJIEPYKAHUS U OTBITA 15
' NesITebHOCTH, IPUOOPETEHHOTO NPH
n3ydenuu kypca pusuku 10 — 11 kmaccos
Wroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ara ngposbie
n/n Tema ypoka Bcero Kontpoprbie  Ipaxririeckie il:;yqelmﬂ 26[?;I;0B3Te.]1bﬂble
padoTsbI padoTsbI pecypesI

®uszuka — pyHIamMeHTanbHas HayKa O 1

pUpoae

HayunbIii MeTO TO3HAHUS U METOIbI 1

uccleJoBaHus (PU3NUECKUX SBICHUIMA

OKCIIEpUMEHT U TEOPUs B IPOLIECCE IMO3HAHUS

npupoibl. HaGmronenue u skcnepuMeHT B 1

buznke

Crioco0bl u3MepeHus (PU3NIECKUX BETUUYUH 1

AOCOJIOTHAS M OTHOCUTEIbHASI TIOIPEITHOCTH 1

U3MepeHUi PU3NUEeCKNX BEITUUHH

MonenupoBanue B ¢pusuke. Poib u mecto

¢usuku B GOpMUPOBAHUH COBPEMECHHOMN 1

Hay4YHOU KapTUHBI MUPA, B IPAKTHUECKON

JESATEIbHOCTH JIFOIEH

Mexannueckoe nBuxkeHue. CucreMa oTcueTa.

OTHOCUTENBHOCTH MEXAHUYECKOTO IBUKEHUSI. 1

[Ipsimast u oOpaTHAs 3aa41 MEXaHUKH

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0

IPOEKLIMU Ha Ocu KoopAuHat. Tpaekropus. 1

[Tepememenue. Cxkopocts. X mpoekuuu Ha
OCH KOOpJUHAT




10

11

12

PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHEVUHOTO JIBUKECHUS

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pewenne 3anau

HepaBnomepHoe nuxenue. MrooBeHHas
cKopocTb. Y ckopenue. IIpsmonuneitnoe
ABWIKCHUC C IOCTOAHHBIM YCKOPCHUCM

['padmueckoe onrcanue NPSIMOIMHEHHOTO
JIBIDKEHUS C TIOCTOSTHHBIM YCKOPEHUEM

13

14

15

16

CBo0OomHOe majieHne. Y CKOpeHrne CBOOOTHOTO
najeHusl. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BpPEMEHH U UX TpaduKu
JIBukeHue Tena, OpOIIEHHOTO O] YITIOM K
TOPU30HTY

KpuBonunelinoe nemxenue. JBuxxenue no
OKPYXHOCTH. YTJIOBas U JINHEHHAs! CKOPOCTb.
IIepuon u yactora. LleHTpocTpeMuTebHOE U
MOJIHOE YCKOPEHHE

KonTtponbhas padora no teme "Kunemaruka"

17

18

19

IIepsslii 3ax0oH Hprorona. MHepuuanbubie
cucremsl orcuéra. [IpuHnun
OTHOCUTEIbHOCTH I ammnes.
HewunepimanabHble CUCTEMBI OTCUETA
Cuna. PaBHogeiicTByOIIas cuia. Bropoit
3akoH HeroTona. Macca
BzaumopneiictBue ten. TpeTnii 3aKoH
HrroTrona



[IpuHnun cynepnosunuu cwi. Pemenne 3anay

20 Ha puMeHeHne 3aKkoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U
WHEPTHOU MacChl

99 Cuna Ts5KeCcTH M yCKOpeHHe cBOOOIHOTO
naJIeHUus
JIBukeHre HeOeCHbBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOpOCThb. 3akoHbl Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUIbI CUJT TPEHUS.

25 JIBuKeHHE B )KUAKOCTH U raze ¢ y4€TOM CHIIbI
COIPOTHUBIIEHUS CPE/IBI

26 Jasnenue. 'mapoctatuueckoe 1aBiaeHHE.
Cuna Apxumena

97 AoOcomoTHO TBepoe Teino. [loctynarensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTO Tea

98 MOMEHT CHJIbl OTHOCUTEIBFHO OCH BpAICHHUS.
[Liieuo cuel
CrnosxeHue cuil, MPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TskecTH Tena. Y clioBus
paBHOBECHsI TBEPAOTo Tena. Busl
paBHOBECHS

30 Pemenue 3amay

31 KonrtponbHas padora no teme "/luHamuxka.
Craruka TBepaoro tena'"

32 Nmmynbe MaTepuaabHOM TOUKH, CUCTEMBI



33

34

35

MaTCpHAJIbHBIX TOYCK. HeHTp MacCC CUCTEMBI
MaTepHaIbHBIX ToUeK. Teopema o TBUKCHUN
IICHTpa Macc

HMMnynbec cuiibl 1 M3BMEHEHUE UMITYJIbCA TEIA.
3aKOH COXpaHEHUsI UMITyJIbca. PeakTuBHOE
JBUYKECHUE

Mowment HUMITYJIbCA MaTepI/IaJIBHOﬁ TOYKH.
HpeIlCTaBJICHI/Ie 0 COXpaHCHUH MOMCHTA
HUMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

Pemenue 3agau

36

37

38

39

40

41

PaGora cuibl Ha MajOM U Ha KOHEYHOM
nepemenieHnd. I'paduyeckoe npepcraBieHne
paboThl cuitbl. MOIIHOCTE CUITBI

Kunernueckas sueprus. Teopema 06
U3MEHEHUN KHHETUYECKON SHEPTHH
MaTepUaJIbHONU TOUYKHU

[ToTeHuManbHBIE U HEMOTEHIUAIBHBIE CUJIBL.
ITorenuumanepHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

Tpetpsa kocMuueckas CKOpocTb. CBs3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUs
MEXaHUYECKON SHEPTUU

Yrpyrue u Heynpyrue CTOJTKHOBEHHUS.
VYpaBHenue bepuyim ais uieanbHOM
KUJTKOCTU

KoHnTposnbHas pabora 1o Teme "3akoHbI




COXPAaHEHHUS B MEXaHUKe"

Pa3BuTue npencraBienuii 0 npupoe

42 ter1oTel. OcHOBHBIE MoJiokeHns MKT.
Huddyzus. bpoyHoBckoe ABUKEHHE
CtpoeHnue ra3000pa3HbIX, KUIKUX U TBEPIbIX

43 TeNn. XapakTep ABWKCHHS U B3aMMOJICHCTBHUS
YacTHII BELIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomuuectBo BemecTBa. [locTosHHas
ABoraapo

45 Temnepartypa. Termnosoe paBHoBecue. [lkana
Ienscus

46 Pemenue 3amay

47 WneanpHeiil ra3. I'a30BBIe 3aKOHBI

48 VYpasuenue Menzeneesa-Knaneiipona.
Pemenue 3agau

49 AoOcomroTHas Temriepatypa. 3akoH JlampToHa

50 N3omporieccsl B uacaibHOM rase ¢
MOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA

51 I'padmueckoe npeacTaBaeHNe U30MPOLIECCOB:
u30TepMa, u30xopa, n3obapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenwne 3amnau
CBs13b a0COTIOTHOM TEMIIEPATYPBI

54 TEPMOJMHAMHYECKON CHCTEMBI CO CpeaHEel
KUHETUYECKOW YHEPTUel MOCTYNaTeIbHOTO
TEIUIOBOTO JIBIKEHUS €€ YaCTHII

55 O00011eHrEe ¥ cUCTEMAaTU3aLM 3HAHUI 110



56

teme "OcuoBer MKT"

Konrtponbnas padora o Teme "OCHOBBI
MKT"

57

58

59

60

61

62

63

64
65

TepmonuHamMuueckasi cucteMa. 3a/laHne
BHEIIHUX ycioBuil miist T/l cuctemsl.
Buemane u BHyTpeHHNE TTapaMeTPBHI.
ITapameTpst T/l cucteMbl Kak cpeHUE
3HAUEHMSI BEJIMYMH, OUCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpoussonbHas penakcanus T/I cucreMbl
K TEIUIOBOMY PaBHOBECHIO

Mogenb ueanbHOTO Ta3a B TEPMOIMHAMHUKE.
VYcioBus TPUMEHHUMOCTH 3TON MOAEIH

VYpaBuenne MeneneeBa-Kianelipona u
BBIPAKCHUE U1l BHYTPEHHEW DHEPIUU

Bripaskenue aist BHyTpeHHEH SHEeprun
0JIHOATOMHOTO MJI€aJIbHOTO ra3a.
KBazucraTnueckue u HecTaTUYECKUE
IIPOLIECCHI

DnemeHTapHas paboTa B TEPMOJAMHAMUKE.
Brraucnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamMmme

Temnonepenaya Kak criocod M3MEHEHUS
BHyTpeHHel auepruu T/ cuctemsl 6e3
COBepILeHHs PabOThI

KoHBekIusi, TerionpoBOAHOCTh, H3TYICHHC

KomanuectBo Terwiorel. TemmoéMKOCTE TENA.



VnenbHas U MoOJIIpHas TEIII0OEMKOCTH
BelIeCTBa. Y AeNbHas TEIIOTa CropaHus
TOTUTHBA

Pacuér konuyecTBa TEIUIOTHI IPU

66
TerJIonepeaye

67 [Tonsatue 06 annabaTHOoM mporiecce. [1epBorit
3aKOH TEPMOIUHAMUKHI
KoaunuecTBo TemnoTel u paboTa Kak Mepbl

68 W3MEHEHUs BHyTpeHHeH sHepruun T /1
CHUCTEMBI
BTopoii 3aK0OH TEPMOIUHAMUKY 1JIs

69 PaBHOBECHBIX 1 HEPABHOBECHBIX MTPOLIECCOB.
HeobOpaTrMoCcTh IPUPOTHBIX TPOIECCOB

70 [Ipunnune! aeictBus TeroBbix Mamud. KIT

71 MakcumansHoe 3HaueHue KIT/1. Iukn Kapuao

72 Pemenue 3amau
DKOJIOTHYECKHUE aCTIEKThI UCTIOIb30BaHUS

73 TEIUIOBBIX JABUTaTeNiel. TemnoBoe
3arps3HEHUE OKPYXKAIOIMIEH CpeIbl

74 Pemienue 3anau

75 O06001IeHre U CUCTEMAaTU3aIM 3HAHUH 110
teMe "Tepmoannamuka. TemnoBbie MamIHbI"

76 KoHTposnbHas pabora 1o teme
"TepmonuHamuka. TennoBble MalIuHbL"
[TapooOpa3oBanre U KOHIACHCAITHS.

77 Hcnapenue v kunienue. Y aenbHas TEILUIOTa
napooOpa3oBaHuUs

78 HachbimmeHnHbie 1 HEHACHIIICHHBIC TTAPHI.



KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JIaBJICHUS HACBILIEHHOTO Mapa OT
TEMIEPATyphl, UX HE3AaBUCUMOCTb OT 00BbEMA
HACBIILEHHOT' 0 Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JIaBJIECHUS B
AKHUJIKOCTU

BnaxxnocTts Bozmyxa. AGCoNIIOTHAS U

7 OTHOCHUTEIIbHAS BIIAYKHOCTD

80 Pemenue 3amau
TBépnoe teno. Kpucramnmueckue u

81 aMmopdHbIe Tesa. AHU30TPOIHS CBOMCTB
KPHUCTAJIOB

82 [TnaBnenue u KpucTauH3ays. Y IeIbHAS
TerutoTa TaBieHus. Cyommmarust
Hedopmaruu TBEpAOTO Tena. Pactskenue u

83 cxarue. Casur. Moayine FOnra. Ipenen
ynpyrux aedopmanuii
TemnoBoe pacIMpEHUE KUIKOCTEN U

84 TBEPABIX TeJI. AHTAPMOHH3M TETLIOBBIX
KOJIeOaHMI1 YacTull BellecTBa

85 [IpeoOpazoBanue sHeprun B (Ha30BBIX
nepexomaax

86 YpaBHEHHE TEIUIOBOTO OaaHca

87 Pemenwue 3amau
[ToBepxHOCTHOE HaTsDKeHHE. KanmuispHbie

88 sByIeHMs. [[aBeHre Mo HCKPUBICHHOM
MIOBEPXHOCTHIO skuaKocTu. Dopmyia Jlamnaca

89 O00011IeHrE U CUCTEMATHU3ALMs 3HAHUH 110



Teme "ArperaTHble COCTOSIHHSI BEILIECTBA.
®da3oBkle Iepexoab"”

KontposbHas padoTa o Teme "ArperaTHbie

%0 cocTosiHuA BellecTBa. Pa3zoBble NEPEXOIbI"
DJeKTpu3alus Tel U €€ MpOosIBICHUS.

01 DnekTpuyeckuil 3apsia. /IBa Buaa
3JIEKTPUYECKUX 3apsaaoB. [IpoBogHuKH,
JURJIEKTPUKU U TOIYTIPOBOJHUKU

92 DJIeMEHTapHBIN ANEKTPUUECKUIN 3apsi. 3aKOH
COXPaHEHHUS NEKTPUUYECKOTO 3apsaa

93 Bzaumopeiicteue 3apanoB. Toueunbie
3apsabl. 3akoH Kynona

94 Pemenue 3amay

95 Onektpuyeckoe none. Ero aeiictue Ha
3JIEKTPUYECKHUE 3aPsi]IbI
Hanps>k€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [IpoOHnelii 3apsn. JIuHMKM HapsHKEHHOCTH
3eKTpudeckoro noss. OqHOpoIHOE
JIEKTPUYECKOE T10JI€

97 [loTeHIManbHOCTD ANEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh MOTEHIMATIOB U HAIIPSDKEHNE
[loTenunanbHas sHeprus 3apsaa B

98 3JeKTpocTaTuueckoM mnode. [lorenunan
AIEKTPOCTATUYECKOTO MO

99 CBs13b HAPSHKEHHOCTY MOJISL U PA3HOCTHU
MOTEHIUAJIOB JUIS JIEKTPOCTATUYECKOTO MOJIS

100 [IpuHIMI cyneprno3uuy 3JeKTPUUECKUX

noJien



101

Pemenue 3amau

IIone Toueynoro 3apsaa. Ilone PaBHOMCPHO

102 .
3apsHKeHHOU cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY

103 mapa. [Tose paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM MIIOCKOCTH

104 [TpoBOTHUKY B AJIEKTPOCTATUICCKOM IIOJIC.
VYcnoBue paBHOBECHUS 3apsI0B

105 JIMDIIEKTPUKY U TIOTYITPOBOAHUKH B
ANEKTPOCTATUYECKOM TOJIE
Konpaencarop. 91eKTpOEMKOCTh

106 KOHJIEHCATOpa. JNEKTPOEMKOCTD IIIOCKOTO
KOH/ICHCAaTOpa

107 [TapamiensHOE COeTMHEHNE KOHIEHCATOPOB

108 [MocnenoBarenbHOE COeTMHEHNE
KOH/ICHCATOPOB

109 DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa

110 Pemienue 3anau

111 JIBr>keHue 3apsyKeHHOM YacTHUIIbI B
OJIHOPOJIHOM DJIEKTPUYECKOM T0JIe

112 Pemenune 3amau

113 O060011eHre U cucTeMaTu3alus 3HaHu| 110
Teme "DnekTpudeckoe nosue"

114 KonTponbhas pabota no teme
"Onextpuueckoe noiue"
Cuia Toka. [TocTostHHBIN TOK. Y CIOBUS

115 CYIIECTBOBAHUS MOCTOSHHOTO

QJICKTPHUYCCKOI'O TOKa



116 Wcrounuku Toka. Hanpsixenue u 3/1C 1

117 3akoH Oma AJid y4acTKa LeMu. 1
DNEKTPUUECKOe COMTPOTUBIICHHE
3aBHCHMOCTE COITPOTHUBIICHUS OTHOPOTHOTO

118 MIPOBOJIHUKA OT €0 JTMHBI U TIIOMIA TN 1
MOTIEPEYHOTO CCUCHUS

119 Y ensHOe CONPOTUBIICHHUE BEIICCTBA. 1
Pemenue 3agau

120 [TocnenoBarensHOE, TapaIeIbHOE, 1
CMEIIaHHOE COEAMHEHHE MTPOBOHUKOB

121 Pacy€t pa3BeTBIEHHBIX ANEKTPUUECKUX 1
nenei. [Ipasuna Kupxroga

122 Pemrenue 3anau 1

123 PaGora snexkrpudeckoro Toka. 3akoH J[koys 1
—Jlenua

124 Pemenue 3amau 1

125 MoIIHOCTh NEKTPUYECKOro Toka. TermoBas 1
MOIIIHOCTb, BhIJICIsIEMasi Ha PE3UCTOPE

126 Pemienue 3amau 1

127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE 1
UCTOYHHUKA TOKA

128 3akon OMa 715t OJTHOM (3aMKHYTOI) 1
3JIEKTPUYECKON LN

129 Pemenue 3amay 1

130 MOIIHOCTh HCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 Konpnencarop B 1ienu nNocTOsIHHOTO TOKa 1



133

Pemenue 3amau

Pemrennie 3agau mo reMme "IlocTOSIHHBIH

134 . |
INEKTPUYECKUI TOK

135 Pemenue 3anay no teme "IlocTossHHBIN
3JIEKTPUYECKUN TOK"

136 Pewenue 3anau no reme "IlocTostHHBIN
ANEKTPUUECKUH TOK"

137 O06o0011eHNe U cucTeMaTU3alus 3HaHUH 10
teme "[1oCTOSHHBIN 21eKTpUUeCKuil TOK"

138 Kontponbnas padota no teme "llocTosHHbBIN
SIIEKTPUYECKUNA TOK"
DJeKTpudecKas IPOBOJUMOCTD Pa3INIHBIX

139 BEIIECTB. DIEKTPUYCCKHI TOK B METAJIIaX.
CBepxnpoBOIUMOCTb
DJIEeKTPUUECKUH TOK B pacTBOpax M

140 paciuiaBax 3J€KTpoiIuToB. 3akoHbl Dapanes
JUISL BJIEKTPOIIA3a

141 DneKTpUYecKni TOK B raszax. [lmazma
DIEeKTpUYECKHM TOK B Bakyyme. BakyyMmHbIe

142 Yy Yy
npuOOpbI

143 DIIEKTPUYECKUNA TOK B MOIYIIPOBOIHUKAX

y

144 [TonynpoBoiHUKOBBIE TPUOOPHI
Du3NUECKU MPAKTUKYM I10 TEME
"M3mMepeHue cuiibl TOKa U HANIPSKEHUS B

145 LENH MOCTOSHHOTO TOKAa MPH MOMOIIU

AHAJIOTOBBIX U MHU(POBBIX U3MEPUTEIHEHBIX
npuOopoB" uin "3HaKOMCTBO ¢ U(PpoBOH
nabopatopueit o gusuke. [Ipumepsl



146

147

148

149

150

u3MepeHus PU3MUECKUX BEIMYHH MIPU
MOMOIIY KOMIIBIOTEPHBIX JATYUKOB"

®uznueckuil NpakTUKyM 1o reme "M3yuenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C LIEIIBIO 1
orpeziesieHus MTHOBEHHOM ckopocTu"

®u3HUeCKUil NPAKTUKYM IO TEME
"N3mepeHne yCKOpeHus Mpu NpsIMOJIMHEUHOM
PaBHOYCKOPEHHOM JBUYKEHUU 10 HAKJIOHHOU
mockoctn" win "UccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH>KCHHH"

DuU3NUECKU PAKTUKYM I10 TEME
"N3mepeHune yCKOpeHUs CBOOOIHOTO
nageHus" win "M3ydeHue nBMKEHUS Telna,
OpOILIEHHOTO TOPU30HTAJIBHO"

du3nYecKuil mpakTUKyM 1o teme "M3ydenue
JBUKEHHUS TeJa IO OKPY>KHOCTHU C
MOCTOSTHHOW 10 MOAYJII0 CKOPOCTbIO" MITH
"UccnenoBanue 3aBUCUMOCTH IIEPUOAA
oOpallieHus1 KOHUYECKOI0 MasiTHUKA OT €ro
napaMmeTpoB"

dusnuecKuil MpakTUKyM 10 TeMe

"N3MepeHune paBHOAECHCTBYIOLIEH CHIBI IPU
JBUKEHUH OpyCcKa M0 HaKJIOHHOM IIOCKOCTH"

unn "[IpoBepka runmoTe3sl 0 HE3ABUCUMOCTH 1
BpPEMEHH JBUKEHHS OpyCcKa M0 HAKIIOHHOU

IUIOCKOCTH Ha 33JaHHOE PACCTOSHUE OT €ro

macchl"

151

DuU3HUECKU PAKTUKYM I10 TEME 1




152

153

154

"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmarun win "M3ydenue
JBUKEHHSI CUCTEMBI TN, CBA3aHHBIX HUTHIO,
NEPEeKUHYTOM yepe3 NErkuit 010K"

Du3NUECKU MPAKTUKYM I10 TEME
"N3mepenue ko3 puirienTa TpeHus mno
BEJIMYMHE YTII0BOTO KO3 (UIITHECHTA
3aBucumoctd Frp(N)" nnu "Uccnenosanue
JBYDKEHUS OpycCKa 110 HAKJIIOHHOM IIIOCKOCTH
C TepeMeHHbIM K03 purmeHTom TpeHus" uin
"N3yuenue ABUKEHUS Ipy3a Ha BaLy C
TpeHueM"

duznuecKuil MpakTUKyM 10 TeMe
"HccnenoBaHue ycioBU paBHOBECHUS
TBEPOTIO TeJa, UMEIOIIETO OCh BpaLCHUS "
wn "KoHcTpynpoBaHe KPOHIUTEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILETO
MJIOIIAb OTIOPHI"

Du3HUECKU MPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbCa TENa [0 TOPMO3HOMY
nytu" unu "M3mepenune cuiibl TATM, CKOPOCTU
MO/JIEJIN 3JIEKTPOMOOMIIS M MOIIHOCTH CHJIbI
aru" win "CpaBHeHNE U3MEHEHUS UMITyJIbCa
TeNa ¢ UMITYJIbCOM CHJIBI" WU
"HccnenoBanue cOXpaHEHHUs UMITYJbCa IIPU
ynpyrom Bzaumozaenctsun" unu "Msmepenune
KMHETUYECKOW SHEPTUU TeJIa 10 TOPMO3ZHOMY




155

156

157

158

nyTu"

®usnyeckuil npakTukyM 1o teme "M3yuenue
U30TEPMHUYECKOr0 Iporiecca (PeKOMEH10BaHO
UCIIOJIb30BaHue LK(ppoBoii 1abopaTopun)"
nin "M3yuenre u30XopHOTro mpoiecca' uiu
"N3yuenne n3o0apHOro mnpouecca" uium
"IIpoBepka ypaBHEHUS COCTOSTHUS"

Du3HUECKU MPAKTUKYM 110 TEME
"N3mepeHue yaenbpHON TEMI0EMKOCTH " UITU
"UccnenoBanue npoliecca OCThIBaHUS
Beulecta" win "VccnenoBanue aanadbaTHOTO
nporecca" wim "M3yueHne B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJCHCTBUS U TEMIIEPATYPhl KUTICHUSI
sKugKocTen"

®uznyeckuil npakTukyM no reme "M3yuenue
3aKOHOMEPHOCTEW UCIIapEHUs )KUAKOCTEH"
win "VM3MepeHue yieabHON TEIIOTh
riaByieHus paa" win "M3ydenue cBOMCTB
HaCBIILIEHHBIX MapoB" win "N3mepenne
a0COJIFOTHOM BIIQXKHOCTH BO3/yXa U OLIEHKA
Macchl apoB B nomeneHun". Mzsmepenue
KOX(pUITUEHTA TOBEPXHOCTHOTO HATSKCHUS

DuU3HUECKU MPAKTUKYM I10 TEME
"HaOmroeHue npeBpalieHus S3Hepriuu
3apsHKEHHOIO KOHAEHCATOPa B YHEPTUIO
u3ny4yeHus ceeroguona” uin "Mzydyenue
IIPOTEKaHUsA TOKA B LIENIH, COACPIKAIIECH
KoHJeHcaTop" win "Pacnipesenenne pasHOCTH



159

160

161

162

163

164

165

NOTEHUUAJIOB (HaNpsKEHUs) IpU
HI0CJIEI0BATEIBHOM COEIMHEHUN
KOH/IEHCAaTOpOB"

Du3HUECKU MPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO COSIMHCHHUS
pe3ucropoB” nnu "M3MepeHue yaeapHOro
COIPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccneqoBaHyue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSHKEHUS JJTs1 JTAMITBl HAaKaJTuBaHHS"

Du3NUECKU MPAKTUKYM I10 TEME

"HaGmronenue anexrponuza’ win

"N3mepenue 3apsia OJHOBAICHTHOTO HOHA"

mnn "UccienoBanue 3aBUCUMOCTH 1
COTPOTHUBJICHUS TEPMOPE3UCTOPA OT

temneparypbl” win "CHATHE BOJIbT-aMIIEPHOI
XapakTEePUCTUKHU auoaa”

PesepHbIii ypok. O60011eHHE 1
CUCTEeMAaTH3alMsI 3HAHUI IO TeMe 1
"Kunematuka"

Pesepubliil ypok. O60011eHIE 1
CUCTEeMAaTH3alMsl 3HAaHUI 110 TeMe 1
"lunamuka"

PesepBHelit ypok. O6o0ICHNHE 1
cucreMarusanus 3HaHui 1mo teme "Cratuka 1
TBEp0ro Tena"

PesepBHelit ypok. O6o01IeHNE 1
CHUCTEMaTHu3allus 3HaHUM 110 TeMe "3aKOHbI 1
COXpaHEHHUs B MEeXaHHKe"

PesepHbIii ypok. O60011eHHE 1 1



cucTeMarusanus 3HaHui 1o Teme "OCHOBEI
MOJIEKYJISIPHOKMHETUYECKON Teopun"

PesepBHelit ypok. O6001eHne 1
166 CUCTEMATHU3AINS 3HAHUH 10 TEME 1
"Tepmonunamuka. TernoBbie MalTuHbL"

PeseprubIil ypok. O6001eHIE 1
167 cucTeMaTH3alus 3HaHUH [0 Teme 1
"ArperatHble cocTosiHUS BelecTBa. da3oBbie

nepexozs!”

PeseprubIil ypok. O6001eHIE 1
168 CUCTEMATHU3AalMs 3HAHUN 110 TEME 1
"Onexrpuueckoe noiue"

PesepubIiil ypok. O60011eHIE 1
169 CUCTEMATH3AaIN 3HAHUA 110 TEME 1
"ITocTOSHHBIN NIEKTPUYECKUI TOK"

PesepBHeIit ypok. O600ICHNE 1
170 crucTeMaTu3als 3HaHui mo teme "Toku B 1
pa3IM4YHbIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170

16



11 KITACC

KosnyecTBO 4acoB JJIeKTPOHHbBIE
Ne Hara uugposeie
n/n Tena ypoxa Bceero Kontpoaeueie  Ipaxrireckue u3ydeHusi oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypesr
BiammoeiicTBHE TOCTOSHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnore3a Amnepa
Bekrop marauTHON nHAyKmu. IpuHnmn
2 CYNEpIO3UIIMU MarHUTHBIX NoJied. JInnun 1
MarHUTHOW MHIYKIIHH
3 MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
Cuna Amnepa, €€ HaIpaBJIEHUE U MOAYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIEeKTPOU3MEPUTETbHBIE TPUOOPHI
Cuna JlopeHnua, e€ HanpaBiIeHUE U MOYJIb.
7 JIBKeHUe 3apsHKCHHOW YacTHIThI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemenue 3agau
PaGora cunbl Jlopenia
10 Pemenue 3amay
11 MarsuTHOE II0JI¢ B BEIIIECTBE. 1
deppoMarHeTUKy, napa- U JuaMarHeTUKU
12 OcHOBHBIE CBOICTBA (hDepPOMArHETUKOB. 1

[Tpumenenue peppoMarHeTUKOB



13

Pemenne 3agau mo reme "MarautHoe 1ose"

14 Pemienne 3agau mo Teme "MarauTtHoe moiie"

15 SIBneHune 3NeKTPOMarHUTHON UHIYKITUH.
[ToTok BeKTOpa MarHUTHOM MHIYKIIMHU

16 OC unaykumu

17 3aK0H 2JIEKTPOMAarHUTHOW MHIYKIIHH
®dapanes

18 Buxpesoe anexrpuueckoe none. Toxu Pyko

19 OJ1C MHAYKIMH B ABUKYILIUXCS
MIPOBOJTHUKAX

20 Pemenne 3amay

21 [IpaBuio Jlenia

99 HNunyktrBHOCTE. KaTymka HHIYKTHBHOCTH
B IIEITH IIOCTOSIHHOT'O TOKA

93 Ssnenune camounaykiuu. 3/C
CaMOMHAYKITUU

24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU C
TOKOM. DJIEKTPOMarHUTHOE T10JI€

25 Pemenue 3anau

26 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUI 110
TeMe "DneKkTpoaruHaMuKa"

97 KontposbHas paboTa no teme
"OnexrpoauHamuka'

28 KoneodarensHas cucrema. CBOOOIHEIE
KojeOanus. ['apMoHrUecKre KoaeOaHus

29 Kunemartnueckoe 1 THHAMHYCCKOC

OIMCaHuEe KojieOaTeIbHBIX I[BI/DKGHI/Iﬁ



DHepreTuieckoe onucanue. BeiBos
JTUHAMHYCCKOTO OIMCAHUS TAPMOHHYECKUX

30 KOJICOAHUI U3 MX YHEPTCTHUECKOTO H
KHUHEMaTU4YEeCKOTO OMMCAHUS

31 Awmmuntyna u ¢aza Konedanui
[Tepuon u yactora xonebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUI

32 MareMmaruueckoro mastHuka. [lepuon
CBOOOJIHBIX KOJI€OaHHH MPY>KUHHOTO
MasiTHUKa

33 3aryxaromiue konebanus. BeiHyX1eHHBIC
kosneOanus. Pesonanc

34 ABTOKOJIEOaHUS

35 Pemenue 3amau

36 Ypok-koHpepenus "MexaHu4ecKre
KOJIeOaHHS B MY3bIKQJIbHBIX HHCTpYMEHTaX"

37 O0o01IeHre U cucTeMaTu3alus 3HaHUH 110
teMe "Mexanndeckue koneOanus"

38 DneKTpOMarHUTHbIE KOJIeOaHNUS.
KonebartenbHblit KOHTYD
®opmyna Tomcona. CBs3b aMILTUTYAbI

39 3apsija KOHJIEHCATOpa ¢ aMIUTUTYAON CHITBI
TOKa B KOJIeOATeTbHOM KOHTYpE

40 3aKOH COXpaHCHHS SHEPTUHU B UICATLHOM
KOJIe0aTeIbHOM KOHTYpE
3aryxaromiue 3eKTPOMarHUTHBIE

41 KoJeOanus. BeiHyXIeHHBIE

OJICKTPOMArHuTHBIC KoJIcOaHHMs



ITepemennsblii Tok. Pe3ucTop u KoHaeHcaTOp

42 B 1IENIM IIEPEMEHHOIO TOKa

43 Karyiika HHIyKTHUBHOCTH B LIETIN
IIEPEMEHHOT'0 TOKa

44 3akoH Oma 1Sl JICKTPUYECKON 1enu
MIEPEMEHHOT0 TOKa
MOoO1HOCTb IEPEMEHHOT0 TOKA.

45 AMIUTUTYTHOE U ICMCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HANIPSDKEHUS

46 Pe3oHaHC B 351eKTpUYeCcKOl LIenH

47 Pemenue 3amay
Nneanwsubiif Tpancdopmatop.

48 [IpousBoncTBO, Iepenaya U MOTpedIeHNE
3JIEKTPUYECKON SHEPTUN
DKOJIOTMYECKHE PUCKU TIPU IPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ucrnonb3oBaHust
3JIEKTPO3HEPTUH B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

o1 Pewenne 3anau

59 O06o011eHne U cucTeMaTu3ays 3HaHui 1o
Teme "DIeKTpOMarHuTHhIE KojaeOaHus"

53 Mexanndeckre BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3BYyK. XapaKkTEpUCTUKH 3ByKa

56 Wudpassyk u ynerpassyk. LllymoBoe

3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl



57

58

Pemenue 3agau

3HeKTpOMaTHI/ITHBIC BOJIHBI. I/I3Hy‘-ICHI/Ie
QJICKTPOMAaruuTHLIX BOJIH

59

DHeprus 3eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH

60

61

62

[IIkana 3;€KTpOMarHUTHBIX BOJIH.
[IpumeHeHne 1eKTPOMarHuTHBIX BOJIH B
TE€XHUKE U OBITY

[IpuHIMIIBI paguOCBSI3U U TEIEBUACHMUSL.
Paguosnoxkanus. D1€eKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOILIEH Cpeibl

KonTtponsHas padora no teme "KonebGanus
Y BOJIHBI"

63

Caert. 3aKOH MPSIMOJIMHEITHOTO
pacmpocTpaHeHus CBeTa

64

65

66

67

Pemenue 3anay Ha MpUMEHEHHE 3aKOHA
IPSIMOJIMHEMHOT O PacIIpOCTPAaHEHUSI CBETA

Ortpaxenue ceera. [1nockoe 3epkaio.
Cdepuueckoe 3epkaiio

[Ipenomnenue cBeta. AGCONIOTHBINA U
OTHOCHUTEJIbHBIN IIOKA3aTeNb IPETOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHpIi yroi MoJIHOrO BHYTPEHHETO
OTpaKEHHUS

Pemenne 3a/la4 Ha IPUMCHCHHEC 3aKOHOB
OTpa’XCHUSA U IPEIIOMIICHUA CBETA

68

Xon tydeit B mpusMe. Jlucnepceus cBerTa.
CrnoxHblid cocTaB Oesoro cBera. Lpet



JInnzel. ®OKyCHOE PacCTOSAHUE U

69 ONTHUYECKasi CHJIa JIMH3bI

20 [TocTpoenue n300paxeHuit B TMH3aX U UX
CUCTeMaXx. Y BEIMYCHHUE JTMH3BI
Pemenne 3a1ay Ha MOCTpoOeHHE

71 M300pakKeHUH, MOTydaeMbIX C IIOMOIIBIO
JMH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenwue 3anau. [Ipeaens mpUMEHHMOCTH
TeOMETPUUYECKOM ONTUKU

74 CKOpOCTh CBETa U METOJIBI €€ U3MEPEHUS

75 Hucnepcus cera

76 Hurepdepennus ceeta

o KorepeHTHble HCTOYHUKH. Y CIIOBUS
Ha0JII0/IeHUSI MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue nntepdepeHun

80 Hudpakmus ceeta

81 JudpakionHas pemeTka. Y cioBue
Ha0JI0/IeHUs TJIAaBHBIX MAaKCHMYMOB

82 Pemrenue 3anau

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera

84 Pemenue 3anau

85 CBeToBbI€ SIBJICHUS B IPUPOJIE

86 O00011eHre ¥ cUcTEMAaTU3aIU 3HAHNUH 110

teme "OnTuka"




87 Kontponsnas padora no teme «OnTuka» 1
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKHU. 3aKOHBI AJIEKTPOJUHAMUKHI U 1
MIPUHIIAIT OTHOCUTEIBHOCTH

89 [Toctynatel cienraibHON TEOPHUH 1
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpazoBanus Jlopenna. Ycmoue

90 NPUIUHHOCTUA. OTHOCUTENHHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJIJICHHE BpEMEHU U
COKpAII[eHHE JTMHBI

01 DHeprus U UMIYJIbC PEIITHBUCTCKOM 1
YaCTHIIBI

92 CBsi3b MacCChI C DJHEPTHEH U UMITYJTLCOM 1
PENSITUBUCTCKON YaCTHUIIBI. DHEPTHS ITOKOS

93 PaBHOBeCHOE TEIIIOBOE U3TyUCHHE 1

94 3akoH cMmerenus Buna 1

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

96 DHeprust 1 UMITyJIbe (OTOHA 1

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

08 VYpaBuenue DitHmreiHa 17151 hoTodPdekra. 1
"Kpacnas rpanuna" ¢porospdekra

99 Jasnenue ceera. OnbitTel I1. H. JIeOeneBa

100 BonHoOBEIE CBOMCTBA YaCTHIL 1
Bounsl ne bpoiind. /lnuHa BoJIHBI 1€

101 Bpoitnst 1 pazmMepbl 00JaCTH JIOKATA3AIUH 1

JBIDKYIIEHCS 9aCTUIIBI



102

KopmyckynsipHO-BOITHOBOM yaJIu3M

103 Judpaxius 37eKTPOHOB Ha KpHCTaJIax
Crennduka u3MepeHuii B MUKpOMHUPE.

104 CooTHoI1IeHUS HEOTIPEACIIEHHOCTEN
['eitzenbepra

105 Pemienue rpaduyeckux 3amay

106 Pemenne pacu€THBIX 33124
KonTponbras padota mo Temam: "OCHOBBI

107 CTQO", "KopmyckyasipHO-BOJTHOBOM
nyanuzm"

108 OnpITHI 10 UCCIEAOBAHNIO CTPOEHUS aTOMA.
[Inanerapnas moznens atoma Pesepdopna

109 [Toctynater bopa

110 Bunel ciekrpoB. CriekTp ypoBHEN 3HEPTUU
aToMma BOAOpoAa

111 CrioHTaHHOE U BBIHYX/IEHHOE U3JIyuyeHHe
cBeTa

112 Jlazep
Hyxnionnas monens siapa I'eitzenOepra-

113 HBanenko. 3apsi 1 MacCoBO€ YUCIIO sAJpa.
M3ortonsl. PagnoakTHBHOCTD
3aKOH paJinoaKTUBHOrO pacnajga. CBoicTBa

114 VMOHU3MPYIOIIETO U3JlydyeHus. BausHue
PaAMOAaKTUBHOCTH HA KUBbIE OPTaHU3MBI.
Hozumetpus
DOHeprust CBA3M HyKJIOHOB B sijipe. SlnepHble

115 cuibl. Jleext macchl sapa. SnepHoie

peakuuu. Snepusie peakTopsl. [TpodieMbr



116

117

118

119

YIPaBJISIEMOr0 TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThl Pa3BUTHUS SIACPHOMN
DHEPreTUKHU

MeTo bl pETUCTPALUU U UCCIIEA0BAHUS
3JIeMEHTapHbIX yacTull. OyH1aMeHTaJIbHbIE
B3aUMOJCUCTBUSA. bapruoHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas MOJienb aJpOHOB

®usuka 3a npenenamu CtannapTHON
Mozenu. TémHas Marepust U TEMHas
sHeprus. EnuHcTBO prusmueckoit KapTUHbI
Mupa

Oransl pa3BUTUS aCTPOHOMHUHU. 3HAYECHHE
aCTpOHOMHUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHHS IPUPOIBI KOCMHUECKHUX
00BEKTOB. MeToIbl aCTPOHOMHYECKHIX
HCCJICIOBaHUI

120

COBpeMGHHBIe OIITHYECCKHUE TCIICCKOIIbI,
PaaUuOTCIICCKOIIBI, BHeaTMOC(l)epHaH
ACTPOHOMUA

121

122

123

Bupn 3Bé3nH0r0 HeOa. Co3Be3nus, ipKue
3BE3/Ibl, TUIAHETHI, UX BUJIUMOE JBUKECHHE
Conneunas cuctema. Connie. CoHeyHas
akTUBHOCTh. McTouHuk sHeprun CoJiHLIa U
3BE3]

3BE3/bI, NX OCHOBHBIE XapaKTEPUCTHKH.
Jnarpamma "cnekTpajabHbIN Ki1acc —



124

CBETUMOCTE"

3BC3I[LI TJIaBHOM IOCIEI0BATEILHOCTU

125

Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE
MPECTABICHUS O TPOUCXOKICHUHN U
sposronun CoJiHIIA ¥ 3BE311. DTallbl XKU3HHU
3BE3]T

126

127

128

Muneunsiii [1yte — Hama 'anaktuka. Tumnst
rajakTuK. YEpHbIE ABIPHI B SIAPAX raJakTHK

Bcenennas. Pacmupenne Beenennoil. 3akoH
Xa66ma. Teopus bonbiioro B3pbIBa.
PenukToBoe n3inydeHue

MacmtaGHast cTpykTypa Beenennoii.
Meraranaktuka

129

130

131

132

Hepeménnsie mpobieMbl acTpOHOMUHT

Du3NUECKU IPAKTUKYM I10 TEME
"UccmenqoBaHue MarHUTHOT'O OJIS
MMOCTOSIHHBIX MAarHUTOB' MJIK
"HccnemoBanue CBOMCTB
tdbeppomaruernkoB" wiu "HccnenoBanue
JIEHCTBUS MMOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Du3HUECKU MPAKTUKYM 110 TEME
"U3mepenue cuinbl Ammepa" win "M3yuenue
3aBUCUMOCTH CUJIbI AMIiepa OT CUJIbI ToKa"
nnu "OnpeneneHne MarHuTHOM MHIYKITUU
Ha OCHOBE M3MEPEHUs CUIIbI AMrepa"

Pu3HYECKU NPAKTUKYM I10 TEME
"UccnenoBaHue SIBJICHUS




133

134

135

136

3JIEKTPOMAarHUTHOW MHAYKIMU" WIn
"OnpenesieHrue UHIYKIIMU BUXPEBOTO
MarHuTHOTO moJjs"

Du3HUECKU MPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHTYKIIUN"
win "COopKka MOJIeNH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Du3HUECKU MPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOIHBIX
KOJICOAHUI HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3HUECKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTHU B IPYKUHHOM
MasiTHUKE"

DuU3HYECKUl IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOTO TOKa yepe3
IIOCJIE0BATENBHO COEIMHEHHbBIE
KOH/IEHCATOp, KaTYyILIKY U pe3ucTop" Uiu
"HccnenoBanue paboOThl HICTOYHUKOB CBETA
B LIENIM TIEPEMEHHOI0 TOKa"

137

DuU3HYECKUI IPAKTUKYM 110 TEME
"N3yueHune napameTpoB 3BYKOBOW BOJIHBI"

138

139

DU3NYECKUN TPAKTUKYM 10 TEME
"M3mMepeHue nokasarens npeaoMIeHUs
crexna" win "[lonyyeHne n300pakeHus B
CHUCTEME U3 IJIOCKOTO 3epKaJia U JUH3bI"

DU3NYECKUI TPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTOsiHUSA OT BeleCTBa (Ha mpuMepe



140

141

142

*uakux uH3)" unu "M3mepenue
(hOKYCHOTO pacCTOSTHUS paCcCEUBAIOLINX
uH3"

Du3HUECKU MPAKTUKYM 110 TEME
"Habmronenue mudpakuuu, nHTEpHEepeHInn
U ToJIsIpU3aIuu ceeta'

®duznyeckuii MPakTUKYM 10 TEMe
"OnpeneneHne UMIyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o ¢otorpadusim
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

Pu3HUECKU IPAKTUKYM I10 TEME
"N3mepenue noctossHHOM [Inanka Ha
OCHOBe ncciieioBanus Gorodpdexra” mim
"HccnmeqoBanne 3aBUCHMOCTH CHIIBI TOKa
Yyepe3 CBETOAMO/] OT HaNpsKeHus"

143

DuU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTo
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
noctossHHoU Punbepra”

144

145

DuU3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue paaroakTUBHOTO (oHA C
MCIOJIb30BAaHUEM JI03UMeTpa Uin
"N3yuenune mormomeHus: 6eTa-4yacTuil
aroMuHueM"

Du3HYECKU IPAKTUKYM 110 TEME
"HaOmronenus 3BE3HOTO HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NMPUIOKEHUN JUIs




146

147

OTIpeJIeIICHUS TTOJIOKEHUSI HEOECHBIX
00BEKTOB HA KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIapus 1 sipKue
3Bé3p!" wiH "HaOrroaeHns B TEIECKOIl
JlyHsl, TUTAHET, TYMAHHOCTEH U 3BE3AHBIX
CKoIieHum"

O0001IeHre B cucTeMaTH3aIys 3HAaHUH.
Ponb ¢usuku n acTpoHOMUU B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COITMAIBHON 1 ATUYECKOM cdepax
JIeSITeIbHOCTH YeJIOBEKa

O0001IeHre 1 cucTeEMaTU3alus 3HAHUI.
Ponb 1 mecTo Gpusnku 1 aCTpOHOMHUH B
COBPEMEHHOM Hay4YHOU KapTHHE MUPa

148

149

150

151

152

O0001IeHre 1 cUCcTEMaTH3alUs 3HAHUI.
Ponb dpusndeckoii Teopun B GOpMUPOBAHUN
MPEACTABICHUH O (PU3UIECKON KapTHHE
MUpPa, MECTO (PM3MUECKON KapTUHBI MHUpA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUIN O IPUPOJIE

O0001eHre ¥ cucTeMaTU3aus 3HAaHUH 110
teme "Kunemartuka"

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUI 110
teme "Kunemartuka"

O00011eHrEe B CUCTEMATH3aIMs 3HAHUH 110
teme "/lunamuka"

O00011eHrEe ¥ cucTEMaTU3aLMs 3HAHUH 110
teme "CraTuka TBepaoro tena"



153

154

155

156

O06o01IeHre U crucTeMaTU3alns 3HaHUN 10
TeMme "3aKOHbI COXpaHEHHS B MEXaHUKE"

O000111eHrEe U CUCTEMATH3aIMs 3SHAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOMN
Teopun"

O00011IeHre ¥ cUcTEMaTU3aUs 3HAHNUH 110
teme "Tepmoaunamuka. TemnoBsie
MaIIMHbBI"

O0001IeHrEe ¥ CUCTEMATH3AIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexo bl

157

158

159

O00011eHre ¥ cUcTEMaTH3aUs 3HAHNUH 110
TeMe "DnekTpudeckoe nojue"
O00011IeHIE U CUCTEMATU3ALIMS 3HAHUN 110

teme "[locTosHHBIN 31eKTpUuyecKuil TOK"

O0001IeHre ¥ cucTeEMaTU3alUs 3HAHUH 110
teme "Toku B pa3nuuHbIX cpeaax”

160

O0001IeHre 1 cucTeEMaTU3aUs 3HAHNUH 110
teMme "MaruutHoe noJe"

161

162

163

PesepBHeIit ypok. O6001IeHNE 1
cHCTEMATHU3alMs 3HAHMI 110 TEME
"DjieKTpOMarHuTHas UHIyKUIus"

PezepBHblit ypok. O0001IEHNE U
cucTeMaTH3alus 3HaHUH 10 TeMe
"Mexannyeckue konedanus"

PeseprubIil ypok. O6001eHIE 1
cucTeMaTHU3alus 3HaHUH [0 Teme
"JeKTpOMarHuTHbIE KonebaHus"



164

165

166

167

168

169

170

PesepBHelil ypok. O6o0ICHNHE 1
cucTeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4YecKue 1 3J1eKTPOMarHuTHbIE
BOJIHBI"

PesepBHEIi ypok. O000IICHHE 1

cucreMaru3aius 3Haguii mo teme "Onortuka’

PeseprHrlit ypok. O60011eH1E 1
cucreMartu3anus 3HaHui mo teme "OCHOBBI

CTO"

Peseprubriil ypok. O6001eHIE 1
cucTeMaTh3alus 3HaHUH [0 Teme
"KopnycKysipHO-BOJIHOBOM Ayanu3m"

Pesepublil ypok. O60011eHIE 1
cucTeMaTu3anus 3Hagui mo teMe "dusuka
aromMa"

PesepBHelit ypok. O600IeHNE 1
cucTeMaTtu3alus 3HaHui 1o teme "duzuka
ATOMHOTO SIIpa U 3JIEMEHTAPHBIX YacTHIL"
PesepBHsIit ypok. O6001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHUIA TT0 TeMe
"OnemeHTHl acTpoPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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