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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€toM (eaepaibHOM paboueil mporpammbl Bocriutanusi U KoHueniuu
npenoAaBanus yueOHoro npeamera «duszrkay B 00pa30BaTEIIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTrPaMMBl.

[Iporpamma no ¢usuke onpenenseT o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOTo mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaroluxcs.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHMs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpeICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca ¢uzuku yriayOiaEHHOTO YpOBHS TO3BOJISIET PEaM30BaTh
3a/1a4yu MPO(PECCUOHAILHON OpHEHTAIINH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa30BaHUd IO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusNke ONpENensioTCs ITUTAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIero 00pa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCS, OCBOMBIIHX
nporpamMmy 10 (HU3UKE HA YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yrayOJaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

coziep>kanue yueoHoro npeamera «Dusmka» mo rogam 00yyeHusl.

[Iporpamma 1o @u3uke HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOUYMX IPOrpPaMM.



[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
IPENOCTABIACT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJIXOJJOB K TMpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE MpPH YCIOBUU
coXpaHeHus 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOI0 IMPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3UYECKUX 3HAHUM ONPENeIwIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIy4YEHUsS HOBBIX MaTepUajoB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCHUT OCHOBHOM BKIJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydaroierocsi, B popMUpOBaHUE YMEHUM MPUMEHATh HAyUHbBIN
METO/] TO3HAHUS TIPU BHITIOJIHEHUU UMU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEero 00pa3oBaHus MOJIOKEH
pAIl Uael, KOTOPhIE MOYKHO PACCMATpPUBATh KAK MIPUHLIUIIBI €70 OCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Bemymmm B Kypce SBISIETCS
dbopmupoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE W
ToJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeAnonaracT HCIOJb30BAHUE
TYMaHUTAPHOTO TOTCHIHMAa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3nKkn ¢ pa3BuTHEM O0OmecTBa, a TakkKe C MHPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMH MPOOTIEMaMH.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriry0iaE€HHOTO ypOBHS
MpenoiaraeT 3HakOMCTBO C ITUPOKKUM KPYTOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX TMPEACTABICHUN M COBPEMCHHBIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX SKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo6JieM palOHAIBHOTO IPUPOOTNIONIB30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.



OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
MPUHIIAINIAX CUCTEMHO-/IEATEIBbHOCTHOTO noaxonaa. s Gu3uku peamusanust 3TUX
IMPUHIIAIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIoIEro (¢akropa yudeOHoro mpouecca. s yriayOnaéHHOro
YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHMUYECKOTO JKCIEpPUMEHTA,
BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHI TMPU HM3YYCHUH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanuzauuyd (GU3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
MpaKTUKyM npoBoauTcs 6o B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOTO TMOJIYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoit cmoco6 — 3T0
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JIaDOpaTOpHBIX pPadboOT, KOTOpbIC
MPOBOJAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa MTOHUMAETCSl CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/a O€3 MOMIaroBO MHCTPYKIIUU.

B nmnporpamme 1o ¢usnMke cHCTeMa YYCHHUECKOTO SKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKkTUKyMmMa NpPECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMaTUKH IS 3THX BHJIOB YUCHHYECCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEN OYPOYHOTO
IUIAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHsI, WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATTIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSTh
W3yYCHHBbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, Tak U
WHTETpUPYs MPUMEHECHNE 3HAHUM U3 Pa3HBIX pa3iesioB. [[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUs Ha OOBSICHEHWE/NPEIcKa3aHue MPOTEKaAHUS
(bu3nYecKuX SIBJIEHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BpriOopa
buznYeCcKO MOAEN Ml CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUeHHIO yueOHOTO Tpolecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEeIHEro 00I1ero oopa3oBaHus JOKEH U3y4aThCsl B yCIOBUSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Io
¢u3MKe yYEeHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAIlMOHHOE 000pYI0BaHHE.

JlemoHcTpaniMoHHOE  000pyAoBaHue (OpPMHPYETCI B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAaeT IOCTAaHOBKY



MEPEUNCIICHHBIX B TMporpaMMe 1o (U3NKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©W  TPOIECCOB, OMIUPHUYECCKUX U
byHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopatopHoe o0OOpymOBaHHE ISl YYEHWYECKUX TNPAKTHUECKUX pPadoT
dbopMupyeTcs B BHJIC TEMaTUYCCKUX KOMIUIEKTOB M 00ECIIeYMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIb30BaHUU aHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BH/IE IIU(PPOBBIX JTA00paTOPHHA.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 00111eM 00pa30BaHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECa H CTPEMJICHUS OOyJaromuXxcsi K HaydHOMY
W3YUCHUIO TPHUPOJABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3y4dCHHUsS] OCHOB
CTPOEHUS MaTepuH U PyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHWI ¥ HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK [JI pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyriei
poeCcCHOHANLHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HaIPABJICHHH.

JlocTmkeHne ATUX Telield 00ecreunBacTCsl PelIeHueM CISAYIOMNX 3a1ad B
npoIriecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUAX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJSpHYI0  (HU3uKy,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JICMEHTBI aCTPO(PU3UKH;

dbopMHpOBaHUE YMEHHH MTPUMEHSATH TCOPETUUCCKHE 3HAHUS I 00BSICHCHHUS
bU3MYEeCKUX SIBJICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3MYeCKO MOJENBI0, 3a/iad, IMOAPAa3yMEBAIOIINX CaMOCTOSTEIBHOE CO3JaHHC
bU3MYEeCKOW MOJENH, aJeKBaTHOW YCJIOBHSAM 3aJladyd, B TOM 4YHCJIE 3ajad
WHKXEHEPHOTO XapaKTePa,

MOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIOB JEHCTBUA TEXHUYECKUX
YCTPOWCTB ¥ TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPEy;



OBJIAJICHUE METOJAaMHU CaMOCTOSITENIbBHOIO IUIAHUPOBAHUS M IPOBEICHHUS
¢u3MYeCKuX IKCIEPUMEHTOB, aHajdW3a M HMHTEPOpeTaluud  HHPOpMAaIH,
OIPEIENIECHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO37laHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI TMPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOU JIEATETLHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBFHON ACSTEIBHOCTH, CBI3AHHON
¢ pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pusznka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus BBIOMpaeTCss OOYYArOUIUMUCS, TUIAHUPYIOIIMMU TPOJODKCHHE
o0pa30BaHus M0 CHENUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPHII.

Ha uzydenue ¢pusuku (yriayOn€HHBI ypOBEHb) HA YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoutcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIO),
B 11 xiacce — 170 gacoB (5 yacoB B HEJIEIIO).

[Ipensaraemplii B mporpamMMe 1o (U3MKE MepeyeHb JabOopaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ IO3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPJMHAT, CKOPOCTH W
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprmanenbie cuctemsl oTcyéra. lIpumHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuUKEHUs Tell B MHEPUUATbHBIX U HEMHEPIUAIbHBIX CHUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLHUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumieHus. [lnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE TMPOLECCHI: KPOHIITEMH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMbI MAaTEpHAIbHBIX TOUYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CHUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNbHBIE W HENOTEHUMAJNbHbIE CWIBL. lloTeHnManbHas »HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

N3MepeHne KHHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombITHOe oOocHoBanue. Juddys3us. bpoyHoBckoe nBumxkeHHe. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmsie padomuol, npaKMUKyM.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHUS] BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TtepmonuHamMukd. (CaMONpPOW3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpa)kKeHUE JIi BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMUKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTtBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KkoHjaeHcauus. VcnmapeHue W KumneHue. Y JenbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhbl KUTICHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

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

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpEeHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA U  MHOJYIPOBOJAHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAN AIEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSHKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsA0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpallieHus SHEPruu 3apsHKEHHOTO KOHIEHCATOpa B SHEPT U0
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUIMHBI M IUIOLIAAM IIONEPEYHOTO CEYECHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIsSeMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue YyCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

3aBUCHUMOCTh COINPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (DU3UUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SIBICHUE, HAy4YHbIM (pakT, runoresa, (pu3MUeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B XKHUBOU mpupoze, 1uddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTAYECKAS TUCCOLMAINS, TaIbBAHUKA, SIICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(kpoHIITElH, pemeTyaThle KOHCTPYKIIMHU), HCIOJIB30BAaHHE 3aKOHOB COXPaHCHHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, HU
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKH, Napa- U THAMAarHETHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENH MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHME (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora kosneOanuid. llepumon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUH MPU KOJICOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ KoJeOaHH Ha yIIPyTroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMAarHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, Karyuika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHuUNHble G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoMcTBa  DJIEKTPOMArHUTHBIX ~ BOJH:  OTPAXEHHUE,  NPEJIOMIICHHUE,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYeCKHue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

HccnenoBaHre  CBOWMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOULICHWE JUIMH BOJH IPHU IEPEXO0JI€ MOHOXPOMATHUYECKOIO CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkass JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
NIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMWEAUIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTUHE OT JBYX KOTIEPEHTHbIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHnHas peméTka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIInN U MOJISIpU3aIuu CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHUYeCKHuEe YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl hoTodddexra. YpaBHeHue
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yacTull. Bonuel ne bpoia. J{nvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE NPOLIECCHI: CHEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJIbI TOKA Yepe3 CBETOAMOJ OT HAIPSIKEHUSI.

Tema 2. @usuka amoma.

OneITEl IO KCCIAEAOBAHUIO CTpOoeHWs aroma. [lmaHerapHas monens aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMAapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amMmma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext macch sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUYECKHE IIPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOJIB30BaHUEM JO3UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBHEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHYyTpeHHEE CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3n4ecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHHUH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o00uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busnyeckoil Teopuu, posib GU3NUIECKON Teopur B (GOPMUPOBAHUU MPECTABICHUN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIPEIAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DSKCIHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M WX MPOEKUUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTHYECKHE PUCKUM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHUKH, JIEPHAsA DJHEPTETHUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUM B OKPYXAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMSI B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHOH TEPMUHOJIOTUEH, KIFOYEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIEpKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJu3UpPOBaTh 3aJauyy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs HHGPOpMaK (HU3HMUYECKOr0o COAEpKaHUsS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3UUECKOTO COJEPKAHMS B PA3NMUHBIX (opMaTax c
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3MKU U BO BHE-YpPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKy M METO/bl COBMECTHBIX ACUCTBHN C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI y4aCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMS MPAKTHUYECKONW paboThl ¢ y4ETOM UMEIOUINXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKH CUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, MPEeIoJIararoIIi
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMIMXCS YMEHUN |

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH MoOjeine (U3Mdeckux Tel U
IpOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMa OTCUY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACATbHBIN ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHIATH MEXAaHUYECKHE MPOLECChl U SBJICHHS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MOJEKyIsIpHOW (U3UKH W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIUEN TEMJIOBOTO JABMKECHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HUCIOJb3YysS BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAI 3JIEKTPOCTATUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOrO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BL;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUil NpH HCHOJIB30BAaHUM MAaTEMaTHUYECKMX METO0B
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leloB Kypca (GU3MKH, a TaKKe UHTErpaluy 3HaAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, & TAKKE Pa3syMHOM HCIIOJIb30BAHUU JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W OIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenust B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHUYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBEKa M JalibHEeHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHHE ONMHUCATEIbHOW, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHUE KOJIeOaHUsI, MAaTEMaTUUEeCKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTebHbIN KOHTYP, TOHKASI JIMH3a, MOJIENIeH aToMa, aTOMHOTO Si7jpa |
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HUCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiA0OBOTO M MACCOBOTO YHCEN UM 3HEPTUU B SIJEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl s1ipa, SHEPTHUSI CBSA3U SAAPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHWE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTh  BBIBOJABI MO  pe3yJbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI 1O MPOBEPKE MPEIOKEHHON TUIIOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOr0 TpyJa MPU MPOBEACHUN UCCIEI0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJEIbl0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
MPOBOANUTH PAcu€Thl HA OCHOBAHUH MMEIOIUXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMH MPOILIECCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jlyHble crocoObl paboThl ¢ HHpopManuen (GusnIecKkoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpPMALUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " MI03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalHMsIX, aJI€KBATHO OIICHMBATHh BKJAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl

Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 HayuHblif MeTO1 TO3HAHUS PUPOIbI 6 0 0 PO1II, HOP

Htoro no pazneny 6

Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 0 pPoUI, IIOP
2.2 JluHamuka 10 0 0 POIII, LIOP
2.3 CraTuka TBEpIOTO TeNa 5 1 0 POIII, LIOP
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 0 POIII, IIOP

Hroro o pasneny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 0 PO1II, HOP
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 0 PBI, IIOP
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 1 1 0 PO, 1IOP

MepeX bl

Hroro no paszneny 49

Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 POIII, LIOP
4.2 [TocTOsSIHHBIN MEKTPUYECKUI TOK 24 PO1I, HOP




4.3 Toku B pa3snmu4HBIX cpeax 6 0 PO1II, HOP
Wroro no pazueny 54
Pazznen 5. PUSHUECKHM MPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarauTHoe 1oJie 14 0 0 POIII, LIOP
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 0 PoUI, IIOP
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanndeckue KoJieOaHus 10 0 POII, IIOP
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15 0 poll, [IOP
53 MexaHnYecKre U JIEKTPOMArHAUTHBIE 10 1 0 PALIL, 1IOP
BOJIHBI
2.4 OnTuka 25 1 0 PBOII, IIOP
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcnoBrel CTO 5 1 0 PBUI, IIOP
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyJsipHO-BOJIHOBOW Tyalli3M 15 0 PoLl, [IOP
4.2 ®dusnka aToma 5 0 PBUI, IIOP
43 ®du3nka aTOMHOTO Spa U dJIEMEHTAPHBIX 5 0 0 PO, 1IOP

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0 ‘ PO1II, HOP
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Du3nYecKuil TPAKTUKYM 16 16 ‘
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15 0
' JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoandyecTBO 4acoB

Bcero

1 Oduznka — pyHIaMEeHTalIbHAS HayKa O MPUPOJIE 1

2 Hay4HbIil MeTO] MO3HAHUS ¥ METO/BI UCCIIEOBAHUS (PU3UUECKUX SABICHUN 1

3 DKCIIepUMEHT U TEOpHs B IPOIIecCce MO3HAHMs puposl. Habmonenne u skcriepuMeHT B pusuke 1

4 CniocoObl u3mMepeHus: GU3NUECKUX BEITUYUH 1

3) AOCOIOTHAS M OTHOCHUTENbHAS TIOTPEITHOCTH H3MEPEHHI (PU3MUECKUX BEINIHH 1

5 MopenupoBanue B ¢pusuke. Poiab u Mecto pusnku B HGOpMUPOBAaHUM COBPEMEHHOM HAyYHOH 1
KapTHHBI MUPA, B IPAKTHYECKON AEATEIbHOCTH JIIOEH

7 Mexanuueckoe npuxkenue. Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBHXKEHUS. 1
[Tpsimas 1 oOpaTHas 3a7auil MEXaHUKH

8 Pannyc-BekTop MaTepHalIbHON TOYKH, €r0 IPOEKIMU HA OCH KOOpAHHAT. TpaekTopusi. 1
[Tepememnienue. CkopocTh. VX nmpoeknnu Ha OCH KOOPJAUHAT

9 PaBHOMepHOE npsiMosrHENHOe ABMKeHHe. I 'paduueckoe onucanne paBHOMEPHOTO 1
IPSIMOJIMHENHOTO JBUKECHHUS

10 CrnoxeHue nepeMenieHnii u ckopocteil. Permenne 3aqau 1

11 HepaBHoMepHOe n1BH>keHHE. MTHOBEHHAs! CKOPOCTh. Y ckopeHue. [IpsMonnueliHoe IBUKEHHE C 1
MOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucanre NPSIMOJIUHEHHOTO IBUKEHUS C MOCTOSIHHBIM YCKOPEHHEM 1

13 CBobOoniHOe majieHne. Y ckopeHre cBOOOAHOrO NaieHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, 1
YCKOpPEHUS OT BPEMEHH U UX rpaQUuKu

14 JIBmokeHue Tena, OpOIIEeHHOTO MO YIJIOM K TOPU30HTY 1

15 KpuBonuHeliHOe nBUXEeHUE. [[BHKEHHE 110 OKPYKHOCTHU. YTJI0Bas U JIMHEHAs CKOpocTh. [lepuon 1

u yacrota. LleHTpocTpeMuTenbHOE U MOJIHOE YCKOPEHHE




16 KonTtponsnas padora no teme "KunemaTnka" 1

17 Ilepssiif 3akoH HptoToHa. MIHepunanbHbie cucTeMbl 0TCUETA. [IpUHINUII OTHOCUTENBHOCTH 1
lNanuiea. HennepuuanpHble CHCTEMBI OTCUETA

18 Cuna. PaBHozeiicTBytomas cuia. Bropoit 3akon Herotona. Macca 1

19 B3anmoperictsue ten. Tperuii 3akon HeroToHa 1

20 [Tpunun cynepno3unuu cuil. Pemenue 3agad Ha puMeHeHue 3akoHoB HproToHa 1

21 3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U HHEPTHON MaccChl 1

22 Cuna TsDKeCTH M YCKOpeHHe CBOOOIHOTO MaIeHuUs 1

93 JIBm>xeHne HeOECHBIX TeN U MX MCKYCCTBEHHBIX CITyTHHUKOB. [lepBast KocMu4ecKkast CKOpOCTb. 1
3akonsl Kemnepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1

o5 Cuna tpenus. [lpupona u BubI cui TpeHus. JIBrKeHNe B )KUIKOCTH U Ta3e ¢ yUETOM CUJIbI 1
COIIPOTHUBIIEHUS CPEJIbI

26 Hasnenune. 'mapocrarnueckoe nasnenue. Cruiia Apxumena

27 AbcomoTHO TBepoe Teino. [ToctynaTensHoe U BpaliaTebHOE JBKEHUE TBEPIOTO Tela

28 MoMeHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [1nedo cuisl

29 CrnoxeHue cuil, IpUJIOKEHHBIX K TBEpAOMY Telly. LIeHTp TskecTH Tena. Y cloBHs paBHOBECHS 1
TBeporo Tena. Buel paBHOBecHs

30 Pemrenne 3amau

31 Konrtponsnas padora no reme "Iunamuka. CtaTuka TBEpJoro Tena'

39 NMnynbe MmaTepraabHONW TOUKH, CUCTEMBI MaTepUalbHBIX ToueK. L{eHTp Macc cucteMbl 1
MaTepHaJbHBIX ToueK. Teopema o JBUKEHUU IIEHTPa Macc

33 HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefla. 3aKOH COXpaHEeHUs UMITyJibca. PeakTuBHOE 1
JIBYDKEHUE

34 MoMeHT uMITyabca MaTepuaibHON Touku. [IpencraBneHne o COXpaHeHU MOMEHTa UMITYJIbCa B 1
LEHTPAJIbHBIX MOJIAX

35 Pemenne 3amau 1




Pabora criipl Ha MaJloM U Ha KOHEYHOM TepeMereHnn. ['paguueckoe npeacTaBieHne padoThl

36 1
CHJIbl. MOIIIHOCTb CHJIBI

37 Kunernueckas sueprusi. Teopema 00 H3MEHEHUN KUHETUYECKOHN SHEPTHH MaTepHAIbHON TOUKH 1

38 [TorennuanbHble U HEMOTEHUKANbHbIE cHilbl. [loTeHnanbHas sHeprus. Bropas kocMuyeckas 1
CKOpOCTh

39 Tpetbst KocMuUecKasi CKopocThb. CBsi3b pabOThI HETIOTECHIMAIBHBIX CHJI C U3MEHEHHUEM 1
MEXaHUYECKOM SHEPIHH CHCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYECKOM SHEPTHH

40 VYnpyrue u Heynpyrue CTOJIKHOBEHHs. Y paBHeHHe bepHyum 11 uaeanbHOM KUAKOCTH

41 KonTtposnbsHas padota mo Teme "3aKoHBI COXpaHEHUS! B MEXaHHUKE"

42 Pa3sutue npencrasnenuit o npupose rermiotsl. OcHoBHble nonoxeHust MKT. Tuddyzus. 1
bpoyHOBCKOE IBH>KEHUE

43 Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPAbIX Tell. XapaKkTep IBUKEHUS U B3aUMOACHCTBUS 1
YacTul] BeLeCTBa

44 Macca u pazmepsl Mosiekys1 (atomoB). KonuuectBo Bemectsa. [locrosinHas ABoraapo 1

45 Temmnepatypa. TemnoBoe paBaoBecue. [1lkana Lenscus 1

46 Pemenne 3amau 1

47 W neanbublii ra3. I'a30BbIe 3aKOHBI 1

48 VYpasuenue Menneneesa-Knamneiipona. Pemenue 3agau 1

49 AbcomoTHas TeMnepatypa. 3akoH JlanbroHa 1

50 N3onpornieccsl B UJ1€alIbHOM T'a3e ¢ MOCTOSHHBIM KOJUYECTBOM BEIIECTBA 1

51 I'paduyeckoe nmpencraBieHre U30MPOIIECCOB: U30TEPMa, U30X0pa, n3obapa 1

52 OcHoBHoe ypaBHeHue MKT 1

53 Pemenne 3amau 1

54 CBs13b a0COTIOTHOH TeMIepaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpEeHEH KMHETHYECKON 1
SHEpruel MOCTYNaTeIbHOTO TEIIOBOTO JIBMXKEHUS €€ YacTHI

55 0O000menne n cucreMaruzamus 3Haanii o reMe "OcHosel MKT"

56 KonTtponshas padora o reme "OcHosl MKT"




TepmoanHamMuueckas cuctema. 3ajanue BHeIHUX ycnoBui uist T/l cucrembl. Buemnue u

57 BHyTpeHHue nmapameTpsl. [Tapamerpsl T/l cucteMbl kak cpefHUE 3HAUCHUS BEITUYUH,
OTMCHIBAIOIIUX €€ HA MUKPOCKOITMYECKOM YPOBHE

58 HyneBoe Hauano repmoannamuku. Camonpoun3BosbHas penakcarust T/l CHCTeMBI K TETIOBOMY
paBHOBECHIO

59 Mogenb uieanbHOro ra3a B TepMOJUHAMUKE. Y CIIOBUSI IPUMEHUMOCTH 3TON MOJIEIH

60 VYpaBuenue Menneneesa-Knaneiipona v BeIpaskeHHe JUIs BHYTPEHHEH SHEPrUH

61 Bripaxkenue aist BHyTpeHHEH 3HEPTruy 0JIHOATOMHOTO UJeaIbHOTO Ta3a. KBazucraTuueckue u
HECTaTUYECKHUE TTPOLIECCHI

62 DOnemeHTapHas paboTa B TepMoArMHAMUKE. Borarciienue pabotsl o rpaduky npoiecca Ha PV-
Juarpamme

63 Temonepenaya kak criocod n3MeHeHus: BHyTpeHHel aueprun T/l cuctemsl 6€3 coBepilieHus
paboTsl

64 KonBek1us, TermionpoBoAHOCTb, U3Ty4EeHUE

65 KommuectBo TernoTsl. TemoéMKoCTh Tena. Y IebHast 1 MOJISIPHAS TETUIOEMKOCTH BEIIECTBA.
VY enbHas TEIIOTa CTOpaHuUs TOILINBA

66 Pacuér xonmmdecTBa TEIUIOTHI IPH TEIUIONEpeaaye

67 [TonsiTre 06 agnabatHoMm mpoiiecce. [IepBblil 3aK0H TepMOIUHAMUKA

68 KonunuectBo Tennotsl u paboTa Kak Mepbl U3MeHeHUs! BHyTpeHHel sHepruu T/] cucrembl

69 Bropoii 3akoH TepMOMHAMUKH /7151 pABHOBECHBIX U HEPAaBHOBECHBIX IpolieccoB. HeobpatumocThb
HIPUPOHBIX POIIECCOB

70 ITpunumner gerictBus TermnoBbix MamuH. KIT/]

71 Makcumansnoe 3nauenue KII/I. [lukn Kapuo

72 Pemenne 3amay

73 DKOJIOrHYeCcKHe aCleKThl UCIIOJb30BaHMs TEIUIOBBIX JBUraTesneil. TemioBoe 3arps3HeHue
OKPY’KaroIlle cpebl

74 Pemenue 3amau




75 O6o0061enne U cuctemMaTu3aus 3HaHui 1o Teme "TepMmonnHamuka. TemnnoBble MalHb!"

76 KoHnTtponbhas padora no teme "TepmoanHamuka. TeraoBsie MaiiHb!"

77 [TapoobpazoBanue u koHaeHCanws. Vcapenne u KureHue. Y ieiabHas TerioTa napooOpa3oBaHus
Haceiennsie u HeHachIeHHBIE Tapbl. KauecTBeHHAas 3aBUCUMOCTD TIJIOTHOCTH U JIABJICHUS

78 HACBIIICHHOTO TIapa OT TeMIIePaTypPhl, KX HE3aBUCUMOCTh OT 00bEMAa HACBIIIICHHOTO Tapa. 1
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT AABJICHUS B )KUIKOCTH

79 BnaxxnocTts Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTh 1

80 Pemenue 3anau 1

81 TBépnoe teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAIIIIOB 1

82 [InaBnenue u kpucraumM3anus. Y aenbHas TerioTa miasinenus. Cyomumanus 1

83 Hedopmaruu tBEpaoro Tena. Pactskenue u cxarue. Cnsur. Moayns FOwnra. [penen ynpyrux 1
nedopMaruit

84 TemoBoe paciuiipeHue KUAKOCTeH U TBEPABIX Tell. AHTaPMOHHU3M TEIUIOBBIX KOJeOaHUN 4acTHIl 1
BeIeCTBa

85 [Ipeo6pa3oBanue sHEPrUM B Pa30BbIX IEPEXoaax

86 YpaBHeHUE TEII0BOro OanaHca

87 Pemenue 3amau

88 [ToBepxHocTHOE HaTskeHUe. Kanuuisipasle siBiieHus. [[aBneHue noa HCKpUBIEHHOU 1
MOBEPXHOCTHIO kuiKocTu. Popmyna Jlamnaca

89 O06o0011eHre U crucTeMaTu3alys 3HaHu| 1o TeMe "ArperaTHble COCTOsIHUS BeliecTBa. Pa3oBbie 1
nepexonnl”

90 KontponbHas padota o Teme "ArperaTHbie cOCTOsIHUS BelecTBa. Pa3oBbie mepexo bl 1

01 DneKTpu3zanus Tel U e€ MposiBICHUs. DIEeKTpUUYECKUid 3apsia. /IBa BU1a SIEKTPUUECKUX 3apsiioB. 1
[TpoBogHUKH, TUATAEKTPUKH U TTOTYIIPOBOTHUKH

92 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS SJIEKTPUUYECKOr0 3apsiia

93 B3aumoneiictBue 3apsioB. Toueunsie 3apsiabl. 3akoH Kynona

94 Pemenne 3amay




95 Onektpuueckoe nose. Ero nefictBrue Ha 31eKTpUYECKUE 3apsi/ibl 1
9 Hanpspxkénnocts anextpuyeckoro moss. [IpoOusiii 3apsy. Jlunuu HanpsxEHHOCTH 1
ANIEKTPUUYECKOT0 NoJs1. OTHOPOAHOE HNEKTPHUECKOE TI0JIe
97 [ToTeHnaIbHOCTh AJIEKTPOCTATUYECKOTO MOJIsL. Pa3HOCTh MOTEHIINANIOB U HAIPSIKEHHE 1
08 [MotennmansHas SHEPTH 3apsiia B SJIEKTPOCTATHIECKOM MoJie. [ToTeHInan 31eKTpocTaTu4eckoro 1
0TSt
99 CBs13b HAPSDKEHHOCTH TOJISL U PA3HOCTH MOTEHIATIOB JJISl 3JIEKTPOCTATUYECKOTO MOJIS 1
100 [IpuHumn cynepno3uuy 3aeKTPUUECKUX ToJei 1
101 Pemenue 3amay 1
102 [Toste Toueunoro 3apsaa. [Tosre paBHOMEPHO 3apsHKCHHOUN Cepbl 1
103 [Tone paBHOMEPHO 3apsHKEHHOTO 110 00bEMY mapa. [Tone paBHOMEpHO 3apsiKeHHON OeCKOHEUHOH 1
TUIOCKOCTH
104 [TpoBOAHMKH B 3IIEKTPOCTATUYECKOM T0JIE. Y CJIOBHE PAaBHOBECHUS 3aps/I0B 1
105 JIMDNEKTPUKHY U ITOJIYIIPOBOJHUKH B DJIEKTPOCTATUIECKOM I10JIE 1
106 Konnencarop. DnekTpoéMKOCTh KOHJIEHCaTopa. DIEKTPOEMKOCTh IIIOCKOT0 KOHJIEHCaTopa 1
107 [TapamiensHOE COeTMHEHNE KOHIEHCATOPOB 1
108 [TocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB 1
109 DHeprus 3apsHKEHHOT0 KOHCHCATOpa 1
110 Pemenue 3amau 1
111 JIBrKeHHe 3apsyKEHHOW YacTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM I10JIE 1
112 Pemenue 3amau 1
113 O06o0menre 1 cucTeMaTr3aIs 3HaHuK 1Mo TeMe "DIeKTpUIecKoe moje" 1
114 KonTtponbHas pabora o Teme "DnexTpudeckoe mnose" 1
115 Cuna Toka. [locTossHHBIN TOK. Y CIOBHS CYIIIECTBOBAHUS MOCTOSIHHOTO JIEKTPUUYECKOTO TOKA 1
116 Hctounuku Toka. Hampsokenue u 31C 1
117 3akoH OMa a71s yJacTka [enu. DJIEKTPUIECKOe CONPOTUBIICHUE 1




3aBHCHMOCTD COIMMPOTUBJICHUA OAHOPOAHOTO ITPOBOJHHUKA OT €TI0 JJIMHBI U IIJIOHIAAX MOIICPEYHOT'O

118 1
ceyeHus
119 VnenpHOE CONPOTHUBIICHKE BelllecTBa. Perienue 3a1au 1
120 [TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COSAMHEHNE TTPOBOTHUKOB 1
121 Pacuér pa3zBeTBn€HHBIX dnekTpuueckux 1eneil. [Ipasmna Kupxroda 1
122 Pemenue 3amau 1
123 Pabora snexrpuueckoro Toka. 3akon J[xoyns —Jlenna 1
124 Pemenue 3amay 1
125 MOIIHOCTb ICKTPUUECKOTO TOKA. TeroBas MOITHOCTh, BhIIEIsIEMasi HA PE3UCTOPE 1
126 Pemenue 3amay 1
127 O/1C u BHyTpEeHHEE CONPOTUBICHUE HCTOYHUKA TOKA 1
128 3akon OMa A1 OJTHOM (3aMKHYTOM) NIEKTPUUECKON eI 1
129 Pemenue 3anau 1
130 MOoUHOCTh UCTOYHUKA TOKA 1
131 KopoTkoe 3ambIkaHue 1
132 Konzencarop B 1ienu mocTOSTHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenue 3anau no teme "IlocTossHHBIN A5eKTpUYECKHil TOK" 1
135 Pemenne 3agau no reme "[1oCTOSTHHBIN 371€KTPUUECKHUM TOK" 1
136 Pemenue 3ama4 o teme "TIOCTOSHHBIN AIIEKTPHYECKHIA TOK" 1
137 O6o06menue u cucreMarusanus 3HaHui o TeMe "[1oCTOSHHBIN dIeKTpruUecKuil ToK" 1
138 KontponsHas padora o teme "[10CcTOSTHHBIN AIeKTpHIECKUi TOK" 1
139 DneKTpuYecKas MPOBOJMMOCTh PA3IMYHBIX BEIIECTB. DIEKTPUUECKUN TOK B METaIIaX. 1
CBepXmpoBOIUMOCTb
140 DIIeKTPUUECKHI TOK B paCTBOpaX M paciuiaBax dJIEKTPOJHUTOB. 3akoHbI Dapases 1Isl SIEeKTPOIn3a
141 DneKTpuUecKuil TOK B razax. [lmazma




142

DJeKTpU4ecKuil TOK B Bakyyme. BakyymHbie mpuOopsI

143
144

DNEKTPUUECKHU TOK B OJTYIPOBOJHUKAX

[omynpoBoAHUKOBBIE TPUOOPHI

145

®uznyeckuil NpakTUKyM 1o Teme "M3MepeHue cuiibl TOKa U HANPSKEHUSI B LIEIIU IIOCTOSIHHOTO
TOKA IPH MOMOIIY aHAJIOTOBBIX M HU(PPOBBIX H3MEPUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO €
udpoBoii taboparopueii nmo usuke. [Ipumepsr n3meperns GU3NIECKUX BETUYUH TPU ITOMOLIH
KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

®dusnyeckuii mpakTukyM 1o teme "M3ydeHre HepaBHOMEPHOTO ABHKCHUS C IIEIIbIO OTPEIeIICHHS
MI'HOBEHHOH ckopocTh"

Ouznyeckuil NpakTukyM mo teme "M3mepenue yCKOpeHus Mpu MpSIMOTMHEHHOM

PaBHOYCKOPCHHOM JABUKCHUHU I10 HaKJIOHHOM IIJIOCKOCTH" MIIH "I/ICCJ'IeI[OBaHI/IC 3aBUCHMMOCTH
IIyTU OT BPEMCHU IIPHU PABHOYCKOPCHHOM )IBI/I)KCHI/II/I"

148

®uznyeckuil npakTukyM 1o teme "M3mepenue yckopenust cBooogHoro najaenus" wiu "M3yuenue
JBIKEHUS TeJa, OpPOIIEHHOTO0 TOPU30HTAIBHO"

149

150

151

@uznyeckuil NpakTUKyM 1o TeMe "M3ydueHne 1BUKEHUs Tella 0 OKPYKHOCTHU C IIOCTOSIHHOM 110
Moyt ckopocThio" min "MccnenoBanue 3aBUCHMOCTH NEpHOJia 0OpaleHUs] KOHUYECKOTO
MasiTHUKa OT €ro napamerpos"”

Ouznyeckuil mpakTukyMm mo teme "M3mepenue paBHOACHCTBYIOIEH CUITBI IPH IBUKEHUH OpycKa
M0 HaKJIOHHOH TutockocTH" min "[IpoBepka runores3sl 0 HE3aBUCUMOCTH BPEMEHU JABUKCHUS
Opycka 1Mo HaKJIOHHOM TIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacChl"

®uznyeckuil NpakTUKyM 1o Teme "HMccnenoBaHue 3aBUCUMMOCTH CHII YIIPYTOCTH, BOZHUKAIOIINX B
HpyXKUHE U PE3UHOBOM 00paslie, oT ux aAedopmaruu” umm "M3yueHne ABMKEHHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 NErkuit 0ok"

152

®uznyeckuil NpakTUkyM o teme "M3mepenue Kko3ppuieHTa TpeHus 1o BeJIMYMHE YTI0BOrO
koaddurmenta 3apucumoctr Frp(N)" i "MccnenoBanne npmkenns Opycka 1mo HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM KoddduiiienToM TpeHus" wim "Vzyuenne IBUKEHUS Tpy3a Ha Baly C
TpeHueM"

153

duznyeckuil mpakTuKyM 1o teme "MccienoBanue ycioBuid paBHOBECHS TBEPAOTO TeNa,




UMeIoUIero ock BpaueHus" nian "KoHcTpyrpoBaHue KpOHIITENHOB U pacy€T CUJl yIpyrocTu'" uiu
"N3ydyeHue ycTOMYMBOCTH TBEPAOTO TEIa, UMEIOIIETO IJIOaab Onoph"

154

®uznyeckuil NpakTUKyM 1o Teme "M3mepenue ummynbca Tena o TOpMO3HOMY ITyTH" WIIH
"HM3mepeHue cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIISI U MOLTHOCTH CHIIBI TATH' HITH
"CpaBHeHUE U3MEHEHUS UMITYJIbCa Tela ¢ UMIyJbcoM cuibl" uinu "HecnenoBanue coxpaHeHus
UMITyJIbCa IPHU yIIpyrom BzaumoseicTsun" ninm "M3mepeHne KHHETUUECKON S3HEPTUHU Tea 110
TOPMO3HOMY ITyTH"

155

156

157

158

159

®uznyeckuil NpakTUKyM 1o TeMe "M3ydeHne n30TepMUUEcKoro npoiecca (PEKOMEHI0BaHO
UCTIOJIb30BaHue IUPPoBOi maboparopun)" wiu "M3ydeHne n30XopHOTo mporecca’ win
"N3yuenune nzobapuoro nporecca” uwiu "lIpoBepka ypaBHeHUs cOCTOSTHUA"

®usnueckuil NpakTukyM 1o reme "M3mepenue yaenbHou temnoémkoctu" i "Mccnenoanue
nporecca ocTeiBanus BemecTBa" win "Mccnenoanue agunadatHoro npouecca” unu "HM3ydyenue
B3aUMOCBSI3M YHEPTUU MEKMOJICKYJIIPHOTO B3aUMOICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKuakocren"

®u3nueckuil NpakTUKyM 1o teme "M3yueHrne 3aKkOHOMEPHOCTEN UCTIapEHUs )KUAKOCTEN" nin
"M3MepeHue yAeapHOM TEMIOThI IIaBieHus Jpaa" win "M3yueHne cBOMCTB HACBIEHHBIX TapOB"
win "V3Mepenne aOCoIOTHON BIaXXHOCTH BO3/yXa U OL[EHKAa MacChl IApOB B MOMEIICHUN".
Nsmepenune koadduirieHTa mOBEpXHOCTHOTO HATSKEHUSI

Ouznyeckuil mpakTukyMm no teme "Habmronenne nmpeBpalieHus SHepPTruu 3apsbKeHHOTO
KOHJIEHCATOpPa B SHEPI'UIO U3JydeHUs cBeToaunoaa" nim "M3ydenne npoTekanus TOKa B LIETIH,
coJiepalieit konaeHncatop" uiam "Pacnpenenenue pa3HOCTH MOTEHIUANOB (HAPSHKEHUs) IPU
MOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB"

®dusnueckuil npakTuKkyM 1o teme "MccnegoBanue CMEIaHHOTO COEIMHEHUS pe3UCTOPOB" UK
"N3mepenue yaenbHOro ConpoTUBIEHUs MpoBoIHUKOB" nnu "MccnenoBanue 3aBUCUMOCTH CHITBI
TOKa OT HaIpsDKEHUS 1J1s1 JTaMIIbl HaKalnuBaHUsA"

160

®dusngeckuit mpakTukyM 1o teme "Halmronenue anexrponuza” nnu "M3mepenue 3apsaa
OJHOBaJIeHTHOTO MoHA" uiu "VccrnenoBanre 3aBUCUMOCTH COTPOTUBIICHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-aMIIEPHON XapaKTEpUCTUKU Aroaa"




161 PesepBublii ypok. O0o0mieHne u cucteMaTu3anus 3Hanui no reme "Kunemarnka"

162 PesepBHbIil ypok. O60011IeHIE ¥ cCHCTeMaTH3alus 3HaHui 1o Teme "JluHamuka"

163 PesepBHblit ypok. O0o0mIeHne u cucreMaTu3anus 3Hanui no reme "CraTtuka TBepaoro temna'

164 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIMS 3HAHHM 110 TeMe ""3aKOHBI COXPaHCHHUSI B 1
MexaHuke"

165 PesepBHbIil ypok. O00011IeHNE U ccTeMaTH3alus 3HaHUu# 110 TeMe "OCHOBBI 1
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

166 PesepBubriil ypok. O60011eHIE U cUCTeMaTH3alus 3HaHui 1o Teme "Tepmoannamuka. TermoBsie 1
MaIIuHe!"

167 PesepBublit ypok. O60011IeHHE U cCUCTeMaTH3aIlHsl 3HAHH 110 TeMe "ArperaTHble COCTOSHUS 1
BenlecTBa. @a3zoBbie nepexoabl"”

e3epBHBII ypok. O000IIeHIE U CUCTEMATH3ALIMA 3HAHUI 10 TeMe "DIEKTPUUECKOE OJIE

168 P 00600 "3 " 1

169 PesepBublil ypok. O60011eHIE U cUcTeMaTH3alusl 3HaHu| 110 TeMe "[10CTOSTHHBIN AJIeKTPUUECKHUi 1
TOK"

170 PesepBublit ypok. O6001IeHHE U cCUCTeMaTH3alus 3HaHui 1o TeMe "ToKu B pa3nuyHbIX cpeax” 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170




11 KJIACC

Koan4uecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 BiaumopeiicTBie MOCTOSIHHBIX MarHUTOB U IIPOBOJIHUKOB ¢ TOKOM. MaruuTtHoe nose. I'unoresa 1
Awmnepa
5 Bektop MaruutHOM MHAYKUMH. [IpyHIMI Cynieprio3ulini MarHUTHEIX MoJiel. JIMHUKM MarHuTHOM 1
WHIYKIHH
3 MarnuTHO€ 1noJjie MpoBOAHUKA ¢ TOKOM. OnbIT Dpcrena 1
4 Cuna Amnepa, e€ HanpaBlIeHUE U MOAYJb 1
3) Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3MEpPUTENbHbIE TPUOOPHI 1
7 Cuna Jlopenna, e€ HanpaBJIeHUE U MOYJIb. [IBHKEHNE 3apsyKeHHON YaCTHIIBI B OHOPOHOM 1
MarHMuTHOM T0JIe
Pemienue 3anau 1
9 Pa6ota cunbl Jlopenna 1
10 Pemenue 3amaq 1
11 MarnutHoe nosne B BemecTBe. deppomMarHeTuku, napa- U IuaMarHeTUKN 1
12 OcHoBHbI€ cBOMCTBa (heppomMarHeTukoB. [IpuMenenne peppomMarHeTHKOB 1
13 Pemenue 3amau mo teme "MaruurtHoe moie" 1
14 Pemenue 3amay mo reme "MaraurHoe mmose" 1
15 SIBneHue HNeKTpOMarHuTHOW HHAYKIHH. [I0TOK BeKTOpa MarHUTHON MHAYKIIUN 1
16 O1C urayKIMH 1
17 3aKoH 3eKTpoMarHuTHOM nHaykuuu dapanes 1
18 Buxpesoe anexkrpuueckoe nose. Toku Oyko 1
19 O/1C nHAYKIMH B JBUKYLIMXCS TPOBOAHUKAX 1




20 Pemenue 3amau 1
21 [IpaBuso Jlenma 1
22 NunykruBHOCTh. KaTylka MHAYKTUBHOCTH B LIENIH ITOCTOSIHHOT'O TOKA 1
23 SBnenune camounnaykuuu. D/1C caMOMHIyKIIH 1
24 DOHeprust MarHUTHOT'O TOJISI KATYILIKU C TOKOM. DJIEKTPOMarHUTHOE 110JIe 1
25 Pemenue 3amau 1
26 O06001eHre 1 cucTeMaTru3alys 3HaHUH 10 TeMe "DIeKTPoIMHaMHUKa" 1
27 KonTponbHas padota no teme "naexkTpoauHamMuka' 1
28 Koneb6arenbnas cuctema. CBoOomHBIE KosieOanus. ["apMoHHUecKre KoeOaHus 1
29 Kunemarnyeckoe v TUHAMUYECKOE ONMCAHUE KOJIeOATebHBIX IBIKCHUN 1
30 DOHepreTryeckoe onucanue. BoIBoJI IMHAMHUECKOr0 OMMCAHUS TApMOHUYECKUX KOJIeOaHU U3 ux 1
HHEPreTUYECKOro U KNHEMAaTHYECKOI0 OIUCAHUS
31 Awmrurtyna u ¢asa konebaHui 1
39 Ilepuon u yacrora konebanuit. [leproa ManbIx cBOOOIHBIX KOIeOaHUH MaTEMaTHUECKOTO 1
MasiTHHKA. [leprnor cBOOOIHBIX KOIeOaHUH TPYKUHHOTO MasTHUKA
33 3aryxatomue konedanus. BeinyxeHHble konebanus. Pezonanc 1
34 ABTOKOJIE0aHUS 1
35 Pemenue 3amau 1
36 VYpok-koHpepeHuus "Mexanndyeckue kojiedaHusi B My3bIKaJIbHbIX HHCTpYMEHTax" 1
37 O06o0uieHne 1 cucTeMaTu3anys 3HaHui no reme "MexaHuueckue koiaeOaHus" 1
38 OnexkrpoMarHuTHbIe Konebanus. KonebareabHbIi KOHTYD 1
39 ®opmyna Tomcona. CBsI3b aMITUTY bl 3apsiia KOHAEHCATOPA C aMIUIUTY IO CHIIBI TOKA B 1
Kosie0aTeIbHOM KOHTYpe
40 3aKOH COXpaHEeHHUs PHEPTUH B UJICATbHOM KOJIeOaTeIbHOM KOHTYpe
41 3aryxarolue JIeKTPOMarHuTHbIe KosieOaHusl. BeIHYX/1eHHbIE 2JIEKTPOMAarHuTHbIE KoeOaHus
42 Ilepemennsblii TOk. Pe3ucTop u KOHAEHCATOP B LIEMH IEPEMEHHOT0 TOKa




43

Karymka HHIYKTUBHOCTH B LIENIH IIEPEMEHHOIO TOKa

44 3akon OMa Jy1s SJIEKTPUUYECKOM 1IEMU MEPEMEHHOI0 TOKa

45 MoImHOCTh MEPEMEHHOTO TOKa. AMIUTUTYAHOE U ICHCTBYIOIIECE 3HAUCHUE CHITBI TOKA U 1
HaIpsDKEHUS

46 Pe3onanc B anekTpudecKoil nenu

47 Pemenue 3amau

48 Wneansubnif Tpancdopmatop. [Ipon3BoacTBo, nepenaya u moTpedieHue JEKTPUICCKONR SHEPTHH

49 DKOJOTHYECKHE PUCKU TPU MTPOU3BOJICTBE IIEKTPoIHEpruu. KyabTypa ucnonb3oBaHus 1
AJICKTPOIHEPTUH B TOBCEAHEBHOM KM3HU

50 Pemenue 3amgau 1

51 Pewenue 3amau 1

52 O06o0muieHne 1 cucTeMaTU3aIys 3HaHUH 110 TeMe "DJIeKTPOMarHuTHBIEe KosieOanus" 1

53 MexaHndecKre BOJIHBI. XapaKTePUCTUKA MEXaHUYECKUX BOJTH 1

54 CpoiicTBa MEXaHHMYECKHUX BOJIH 1

55 3ByK. XapaKTepUCTUKH 3ByKa 1

56 Nudpa3Byk u ynbTpazByk. [LlyMoBoe 3arpsi3HeHUE OKpYsKarolei cpebl 1

57 Pemenue 3agau 1

58 DNeKTPOMarHuTHHIE BOJHBIL. M3ydeHne 31eKTpOMarHuTHBIX BOJIH 1

59 DHeprus MEKTPOMArHUTHBIX BOJH. CBOIMCTBA 3JICKTPOMArHAUTHBIX BOJIH 1

60 [Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY 1

61 [TpuHIHITBI paTuOCBsI3U U TeICBUACHUS. Pagronokamus. DIeKTPOMarHuTHOE 3arpsi3HEHUE 1
OKpY>KaroIleu cpeibl

62 KonTponpHas pabota o Teme "Konebanust 1 BOTHBI" 1

63 Caert. 3aKOH MPSAMOJIUHEIHOTO pacmpoCTpaHEHHs CBETa 1

64 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA MTPSMOJMHEHHOTO PACcIIPOCTPAHCHHSI CBETa 1

65 Otpaxenue cera. [lnockoe 3epkano. Chepuueckoe 3epKaio 1




[Tpenomienue cBera. AGCOTIOTHBIN U OTHOCUTENBLHBIN TIOKa3aTeNb npeiomiieHus. [lonnoe

06 BHyTpeHHee oTpakeHue. [IpeenbHblil yroi MojHoro BHyTPEHHEro OTPasKeHus 1
67 Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXCHHUS U TIPEIOMIICHHS CBETa 1
68 Xon nydeit B mpusme. Jucnepeus ceeta. CinoxHbIN coctaB Oenoro ceera. [[ser 1
69 JIun3zel. OKyCHOE PACCTOSIHUE U ONITUYECKAs CHJIA JIMH3BI 1
70 [TocTpoenue n3o0pakeHU# B IMH3aX U KX CHCTEMax. Y BEJTUUCHHUE JIMH3BI 1
71 Pemrenue 3a1au Ha mocTpoeHUE N300PAKEHHM, TOTYYAEMBIX C TOMOIIIBIO JIMH3 1
72 I'ma3 kak ontuyeckas cucreMa 1
73 Pewmrenne 3amau. IIpenensl npuMEHMMOCTH T€OMETPUYECKON ONITUKH 1
74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS 1
75 Hucnepcus cera 1
76 Nutepdepennus ceera 1
77 KorepenTHbie nCTOYHUKHU. Y CIOBHS HAOJIIOACHHUS MAaKCUMYMOB 1 MUHUMYMOB 1
78 Pewenue 3amau 1
79 [TpumeHeHne uHTEpHEepeHIUN 1
80 Judpakmus ceeTa 1
81 JudpakimonHas peméTrka. Y cioBre HabM0ACHNS TTIaBHBIX MAaKCUMYMOB 1
82 Pemenue 3amaq 1
83 ITonepeuHocTs cBeTOBBIX BOJH. [lonsgpusanus cBeta 1
84 Pemenue 3amaq 1
85 CBeToBBIE SABIICHUS B IPUPOJIE 1
86 O06o0muieHne 1 cucTeMaTu3anys 3Hanui mo reme "OnTuka” 1
87 KonrtponsHas pabora o Teme «ONTHKa» 1
88 ['paHHIIBI TPIMEHUMOCTH KIIACCHYECKOW MEXaHUKH. 3aKOHBI AIEKTPOAMHAMUKHI M IPHHIIATI 1
OTHOCHTEIIEHOCTH
89 [TocTynaTsl crienuabHONW TEOPHH OTHOCUTEIILHOCTH 1




[IpocTpancTBeHHO-BpeMeHHO# nHTepBal. [IpeobpazoBanus JlopeHma. Y ciioBrue MpUIMHHOCTH.

%0 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIeHHE BPEMEHH U COKPAILEHUE JITTHHBI 1
91 DOHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULIbI 1
92 CBs13b Macchl € 3HEPTUEN U UMITYJIHCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPTUS MOKOS 1
93 PaBHOBECHOE TETIIOBOE U3ITyUCHHE 1
94 3akoH cMelenus Bunaa 1
95 I'umote3a M. [1nanka o kBanTax. @OTOHBI 1
96 DHeprus U UMMIyibC GpoToHa 1
97 doroaddexr. OnbiTer A. I'. CronmeroBa. 3akons! poTodrddekra 1
98 VYpasaenue Ditamreitna 1ist poroaddexra. "KpacHas rpanuna” poroaddexra 1
99 Jasnenue ceera. Onbithel I1. H. JIeOenena 1
100 BoJIHOBEIE CBOWCTBA YaCTHIL 1
101 Bonusr ne bpoitns. [Inuna BosHbl e Bpoiiss u pa3Mepsl 001acTH JTOKATU3alMH IBIKYIICHCS 1
YaCTHUIIbI
102 KopnyckynspHo-BOIHOBOM Ayann3m 1
103 Judpaxius 37eKTPOHOB HAa KpUcTaiax 1
104 Crnenunduka usmepenuit B Mukpomupe. CooTHOIIEHUST HeonpenenénnocTeit [ elizendepra 1
105 Pemenue rpaduyeckux 3anau 1
106 Pemenue pacuéTHbIX 33124 1
107 KontponsHas padora o temam: "OcHoBbl CTO", "KopnyckynspHO-BOIHOBOM gyanu3m” 1
108 OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanetapuast mojens atoma Pesepdopna 1
109 ITocrynartel bopa 1
110 Bunpt cnektpoB. CriekTp ypOBHEH SHEprUu aToMa BOJIOpOa 1
111 CrioHTaHHOE U BBIHYKJEHHOE U3IyYEHHE CBETA 1
112 Jlazep 1
113 Hyxnonnas moxens sinpa ['elizenOepra-HBanenko. 3apsig 1 MacCOBOE YHCIIO siapa. M30Tormbl. 1




PannoakTUBHOCTD

3aKoH paJiM0aKTUBHOTO pacnaaa. CBONHCTBAa HMOHU3UPYIOIIETO U3JlydeHus. Biausaue

114 PalMOAaKTUBHOCTHU Ha KUBBIC OPraHU3MBbI. J{03uMeTpHs 1
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT Macchl siapa. SaepHblie peakiuu.

115 SAnepusie peakTopsl. [Ipo6iemMbl yIpaBisieMoro TepMOsIEPHOTO CHHTE3a. DKOJIOTHICCKUE 1
ACTEKThl Pa3BUTHUS SACPHON SHEPreTUKU
MeTobpl perucTpalnyy U UCCIEA0BAHUS 3IEMEHTApHBIX YacTul]. DyH1aMEeHTaJIbHbIE

116 B3auMoIecTBUsI. baprnoHnbl, Me30HbI U JenToHbl. [IpeacraBienne o CTaHIapTHOW MOJIEIH. 1
KBapk-riooHHas Mojieb aipOHOB

117 ®dusuka 3a npenenamu CrannapTHod mojenu. TémHast Matepust U TEMHas 3Heprus. EquHcTBO 1
(bu3HYECKOi KapTUHBI MHpa

118 Drtanbl pa3BUTHS ACTPOHOMHHU. 3HAYEHUE aCTPOHOMUU 1

119 [TpruMeHNMOCTH 3aKOHOB (PU3HKH I OOBSICHEHUS PUPOIBI KOCMHUYECKUX 00BEKTOB. MeTo bl 1
ACTPOHOMHUYECKUX UCCIEAOBAHMI

120 CoBpeMeHHBIE ONITUYECKHE TEJIECKOIIBI, PaIHOTEIECKOIbI, BHEATMOC(HEpHAs aCTPOHOMUS 1

121 Bun 3Bé3anoro Heb6a. Co3Besnus, spkue 3BE3/bl, JIAHEThI, UX BUAUMOE JABHKEHHUE 1

122 Conneunas cucrema. Conniie. ConHeuHasi akTUBHOCTH. McTounuk sHeprun ConHIa u 3BE371 1

123 3BE3/1b1, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpamMma "crieKTpanbHbIi KJlacC — CBETUMOCTB" 1

124 3Be3bI II1aBHOM IT0CIIEA0BATEILHOCTH 1

125 BuytpeHHee cTpoenue 38€31. COBpeMEHHBIE ITPEICTABICHUSI O TIPOUCX0KIEHUU U IBOJIFOLINH 1
ConHua n 3B€3/1. DTaIlbl )KU3HU 3BE3]

126 Mneunsiii [1yte — Hama ['anaktuka. Tunsl ranaktuk. YEpHbIE ABIPHI B sIpax rajJakTHK 1

197 Bcenennas. Pacimpenne Beenennoit. 3akon Xa66usa. Teopust Bonbioro B3peiBa. PennkroBoe 1
U3ITy4yeHue

128 MacmtaGHast ctpykTypa Beenennoil. Meraranaktuka

129 Hepewménnrie mpo6iieMbl aCTPOHOMUUT

130 dusnueckuil npakTUKyM 1o Teme "VccrnenoBaniue MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB" WM




"HccnenoBanue cBoicTB eppoMarueTikos" wiu "MccnenoBanue AeiicTBUS OCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

®duznyeckuil npakTukyM no teme "M3mepenue cunpl Amiepa" win "M3yueHne 3aBUCHMOCTH

131 cwiibl AMriepa ot cuiibl Toka" uin "OnpeneneHne MarHuTHOW MHAYKIIMY HA OCHOBE U3MEPEHNUS
cwiibl Amnepa"

132 ®dusnyeckuil mpakTukyM 1o teme "MccienoBanue aBiaeHUS JIEKTPOMArHUTHOM MHIYKIIUU'" WK
"OnpeneseHne MHAYKIIMM BUXPEBOTO MarHUTHOTO MoJist"

133 dusnueckuil mpakTUkyM 1o Teme "Mccnenoanue sBiaeHus caMmouHaykiuu'" win "Coopka
MOJIETIH 3JIEKTPOMarHUTHOTO TeHeparopa”

134 dusndeckuii mpakTukyM 1o teme "M3MmepeHue nmepuoia CBOOOIHBIX KOIeOaHUH HUTSIHOTO U
MPYXUHHOTO MasiTHUKOB"

135 Ouznyeckuii mpaktukym 1o teme "IIpeodpa3oBanue YHEPTUH B PY>KUHHOM MasTHUKE"
®duznyeckuil npakTukyM 1o teme "MccnenoBanue nepeMeHHOro TOKa Yepe3 MOoCe10BaTEIbHO

136 coeMHEHHBIE KOHJIEHCATOP, KaTymKy U pe3ucrop” wim "HccnenoBanue padoTsl HCTOUHUKOB
CBETa B LIENIH IEPEMEHHOI0 TOKa"

137 duznyeckuil npakTukyM 1o teme "M3ydyenue napameTpoB 3ByKOBOW BOJIHBI"

138 dusnyeckuil MpakTUKyM 1o teme "M3MepeHue nokasaresns npeaoMIIeHUs CTeKIIa" Hin
"TTomyuenne n300pa>keHHs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3bI"
dusnueckuil mpakTUKyM 1o Teme "MccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUSL OT

139 BelIeCcTBa (Ha MpUMepe KUIKUX JUH3)" uinn "M3mMepenue poKyCHOro pacCTOSIHUS pacCeUBarOIINX
uH3"

140 duznyeckuil npaktukyM o teme "Habmonenue nudpakunn, nHTEpHEpeHINH U TOISIpU3aLUT
ceera"

141 dusndeckuil NpakTUKyM 1o teme "OnpeneneHue NMITyJIbCa U SHEPTUN PENATUBUCTCKUX YACTHIL
(o ¢oTorpadusiMm TPEKOB 3apsHKEHHBIX YACTULl B MArHUTHOM IToJie)"

142 Ouznyeckuil npakTukyM o teme "M3mepenue nocrosiHaoi [lnanka Ha OcCHOBE UCCIIEIOBAHUS
dotorddexra" nnu "MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAMO] OT HaNpsKeHus "

143 dusnueckuil mpakTUKyM 1o Teme "MccnenoBanue ciekTpa pa3peskeHHOT0 aTOMapHOTO BOIOPO/Ia




U U3MepeHue noctostnuoi Punbepra"

dusnueckuil mpakTUKyM 1o Teme "MccaenoBanue panoakTUBHOTO GOHA C UCIIOJIb30BAaHHEM

144 1
nozumertpa unn "M3ydeHne moraomeHus 6erTa-4acTul alfoMiHHIEeM"
dusnueckuii mpakTUKyM 10 Teme "HabmroaeHus 3BE31HOT0 HeOa HEBOOPYKEHHBIM TJIa30M C
145 HCIIO0JIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN TSI ONIPEACIICHHSI TIOJIOKEHHSI HEOSCHBIX 1
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC cO3Be3/iuss CEeBEpHOTO MOJYIIApUs U IPKHE 3BE3IbI"
nnu "Habmronenus B Teneckor JIyHbl, TUTaHET, TYMaHHOCTEH M 3BE3HBIX CKOTUICHUI"
146 O06001enre u cucTeMaTu3anus 3HaHui. Pob GU3HKK U aCTPOHOMHUHU B SKOHOMHUYECKOM, 1
TEXHOJIOTHYECKOM, COIMATBbHOMN M 3THYECKOHN chepax NeaTeIbHOCTH YesIOBeKa
147 O06o06mienne u cuctemMaru3anys 3HaHui. Posb u MecTo (M3KUKK U aCTPOHOMHUH B COBPEMEHHOM 1
Hay4YHOU KapTHHE MHPA
00ILIEHNE U CUCTEMATH3AIMs 3HaHUN. Poib (husznueckoii Teopun B POpMUPOBAHUHI
00600 P
MPEACTABIEHUI 0 GU3NYECKON KapTUHE MUPA, MECTO (DU3UUECKOIN KApTUHBI MUPA B OOIIIEM PSILT
148 , §) 1
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX MPEJICTABICHUHN O IPUPOJIC
149 O0600111eH1E U cucTeMaTu3ausd 3Hanuii no reme "Knnemaruka" 1
150 O0006111eH1E U cHUcTeMaTH3alus 3Hanui no teme "Kunemaruka" 1
151 O06o00meHre U cucTeMaTH3alus 3HaHui 1o Teme " Jlunamuka" 1
152 O60061meHne u cucreMaTu3anus 3HaHui o teme "Cratuka TBepaoro tena' 1
153 O060061IeHre U crucTeMaTu3allvs 3HaHu| 110 TeMe "3aKOHbBI COXPaHEHHUs B MEXaHHUKe" 1
154 O060061eHne U cucreMaTu3anus 3HaHui 1o Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON TeOpHH" 1
155 O60061eHre u cucreMaTtu3anus 3HaHui o teme "TepmoanHamuka. TennoBsie MamuHb" 1
156 O06001eHre U cucTeMaTu3alus 3HaHui 1o TeMe "ArperaTHble COCTOSIHMS BellecTBa. Da3oBbie 1
nepexoasl"
157 O06001enre u cucTeMaTU3aIMs 3HaHUN 110 Teme "DIIeKTprdecKkoe mose" 1
158 O60061enHre u cucreMatu3anus 3HaHui 1o TeMe "[10CTOSHHBIN dIeKTpUUecKuit TOK" 1
159 O60061eHre U cucTeMaTu3anus 3HaHui o Teme "Toku B pa3nuyHbIX cpeaax” 1
160 O00011IeH1E U cUCTEMATH3aIMs 3HaHU 10 TeMe "MarautHoe moJie" 1




PesepBHEIil ypok. O000IIEHHE U CHCTeMAaTH3alKs 3HAHUN 110 TeMe "DIIeKTPOMarHuTHas

161 " 1
WHIYKIHS

162 PesepBHEIit ypok. O000IIEHHE U CHCTeMAaTH3alus 3HaHU 110 TeMe "MexaHudeckue koneOanus" 1

163 PesepBHbIil ypok. O6001ICHHE M CHCTEeMaTH3allKsI 3HAHUH 110 TeMe "DIIeKTpOMarHuTHhIE 1
KosebOanus"

164 PesepBHeIit ypok. O600IICHNE U CHCTeMaTH3alus 3HAHUN 110 TeMe "MeXxaHnuecKue u 1
3J€KTPOMAarHUTHHIE BOJIHBI"

165 PesepBHblitl ypok. O60011€HNHEe U ccTeMaTu3anus 3HaHui mo teme "Onrtuka”

166 PesepHblit ypok. O600menue u cucreMmatu3anus 3Hanuii mo reme "OcuoBsl CTO"

167 PesepBHblIit ypok. O6001IeHNEe U crucTeMaTu3anus 3Hanui o teme "KopmyckynsipHO-BOTHOBOM 1
nyanu3m"

168 PesepBHblitl ypok. O60011€HNE U crcTeMaTu3anus 3HaHui o teme "dusnka aroma" 1

169 PesepBHEIit ypok. O000IICHHE U CHCTeMAaTH3alNs 3HaHUH 110 TeMe "Du3nKa aTOMHOTO spa U 1
3JIeMEHTapHbBIX YacTull"

170 PesepBHblit ypok. O600111€HNE U CUCTeMAaTH3alMs 3HAaHU 10 TeMe "DIIeMeHThI acTpodu3uku" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

- ®usuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non

penaxiueit [lapdenteeBoit H.A., AknimonepHoe o6mectBo «3maTenscTBO

«IIpocemenue»

- ®usuka, 11 kinace/ Msikumies I'.41., byxosues b.b., Yapyrun B.M. nonx

penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHI/IG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.

Paboune nmporpammbl @usmka. IIpenMeTHas JuHHUS Y4eOHMKOB CEPHM «KJIACCUUYECKUN
Kypc» 10-11 kiaccsl, 0a3oBblii M yrayOneHHsl ypoBHW/ A.B.Illatanuna, Mocksa,
«IIpocsemenue» 2018 rox

KonTponbHo-uzmepurensueie Matepuanbl. Gusmka 11 xmace/ Cocrasurens H.M.3opuH.
M.: BAKO,2017.

H.M1.3o0pun. Tects! no ¢pusuke.10-11kmacc.M.:Bako,2015.

JI.LA Kupuk. CamocTosiTeNIbHBIE U KOHTPOJbHBIE paboOThl Mo ¢usuke, 11 kmacc. M.:
Wnekca, 2015.

B.A. BonkoB. [Toypounsie pa3zpadorku no ¢pusuke. 10,11 kmacc.M.:Bako,2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1.
2.
3.

http://school-collection.edu.ru/catalog/teacher/? &subject[]=30
http://fcior.edu.ru/

http://www.proshkolu.ru/org/donskoe-z/



http://school-collection.edu.ru/catalog/teacher/?&subject%5b%5d=30
http://fcior.edu.ru/
http://www.proshkolu.ru/org/donskoe-z/

IleneBbie OpHEHTHPBI Pe3yJIbTATOB pado4yeii MPOrpaMMbl BOCIIUTAHHUS,
(popmupyemMbie B paMKax peaju3anuu padoyei nporpamme no ¢pusuke (ypoBeHb
COO)

PaGouas nporpamma Bocniutanusit MbBOY Urpunckoit COI Ne 3 peanuzyercs,
B TOM YHCJIE€ U Yepe3 UCITOIb30BAaHUE BOCIIUTATENLHOTO MOTEHIIMATa YPOKOB.

Ota paboTa OprUeHTHpPOBaHA Ha (OPMUPOBAHKE LIETIEBBIX OPUEHTUPOB
pE3yJIbTaTOB BOCIIUTAHUS HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHusi, KOTOPbIE MOTYT
ObITH CHOPMUPOBAHBI, B TOM YUCJIE HA YPOKaX (PU3HKU:

lesieBbIe OPHEHTHPBI

I'paikpanckoe Bocnuranue

OCO03HaHHO U AESTENbHO BHIPAXKAIOIINUNA HENPUITHE 00N JTUCKPUMHUHALIMY 110
COLIMAJIbHBIM, HALIMOHAJIbHBIM, PACOBBIM, PEJIMTUO3HBIM MPU3HAKAM, POSIBICHUN
JKCTPEMH3MA, TEPPOPHU3MA, KOPPYIILIUH, AHTUTOCYJAPCTBEHHON JEATEIbHOCTH.

IIaTpuoTHYeckoe BOCIIUTAHUE

[IposiBasitoIIniA 1EATETbHOE HEHHOCTHOE OTHOILIEHUE K UCTOPUUECKOMY U KYJIBbTYPHOMY
HACJIEJIMIO CBOET0 U Ipyrux HaponoB Poccuu, TpaauuusaM, npa3iHUKaM, MaMsITHUKaAM
HapoJI0B, IPOKUBAIOILKX B pOAHOM cTpaHe — Poccuu.

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

JleficTByIOIMI U OLIEHUBAIOIINN CBOE MOBECHUE U ITOCTYIIKH, TOBEACHUE U MOCTYIIKU
JOPYTHUX JIFOJIEH € MO3UIMI TPaJULUOHHBIX POCCUHCKHUX TyXOBHO-HPABCTBEHHBIX
LEHHOCTEN U HOPM C OCO3HAHHMEM MOCIIEICTBUN MOCTYIKOB, AEATEIbHO BhIPAXKAIOIIHNMA
HEMPUATHE aHTUTYMAaHHBIX U aCOLUAJIBbHBIX TOCTYKOB, TOBEJAEHUS, TPOTUBOPEYATUX
STUM LEHHOCTSIM.

[ToHMMAarOIMMii U 1E€ATEIBHO BBIPAKAIOIIMMI [IEHHOCTh MEKHALMOHAIBHOTO,
MEXPETUTHO3HOI 0 coriacus Jitoiel, HapooB B Poccuu, criocoOHBIN BeCTH JUAIOT €
JIFOJIBMU Pa3HbIX HALIMOHAJIBHOCTEMN, OTHOIIEHUS K PEJIUTHH U PEITUTHO3HOU
MPUHATICKHOCTH, HAXOUTh OOIIME LEAN U COTPYAHUYATH JJIs1 UX JOCTHXKEHUSI.

JcTeTHYecKoe BOCIIUTAHHE

Bripakatouuii TOHUMaHHUE LIEHHOCTH OTE€YECTBEHHOTO U MUPOBOT'0 UCKYCCTBA,
POCCUICKOT0 U MUPOBOT'O XYJI0)KECTBEHHOI'O HACIIEUSI.

[IposiBasitoIniA BOCIPUUMUYUBOCTD K pa3HbIM BUIaM UCKYCCTBA, IOHUMAaHHE
SMOLMOHAIBHOIO BO3JEHCTBUSI HCKYCCTBA, €r0 BIMSHUS HA IOBEIAECHUE JIFOAECH, YMEIOIINI
KPUTHYECKH OLIEHUBATh TO BIIUSHUE.

OpueHTHPOBaHHBIN HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHUE, PEATU3ALINIO
TBOPUYECKHX CIIOCOOHOCTEH B pa3HBIX BHIAaX UCKYCCTBA C YUETOM POCCHUICKUX
TPaIUIIMOHHBIX TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTEH, HA 3CTETUIECKOE 00YCTPOHCTBO
COOCTBEHHOTO OBITA.

dDu3nyeckoe BOCnuTanue, GopMupoBaHne KyJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIaronoJy4us

[ToHMMarOImMil ¥ BBIPAXKAOIINUNA B IPAKTUYECKOMN JESTEIBHOCTA LIEHHOCTD KU3HH,
310pOBbs U OE30MMACHOCTH, 3HAUCHUE JIMYHBIX YCHJINN B COXPAHEHUU U YKPETIJICHUN
CBOETO 3/I0POBBS U 3/10POBbS APYTUX JIFOJIEH.



Colmrogaromuii mpaBuiia JMYHON U 00IIECTBEHHOW 0€301MacCHOCTH, B TOM YHCIIE
0e30macHOTO TTOBEICHUST B UH(POPMAIIMOHHOM CpeJie.

BrIpakaromuii Ha MpaKTHKE YCTAaHOBKY Ha 3I0POBBIN 00pa3 KU3HH (3I0pOBOE
UTaHKE, COOIOICHUE TUTUCHBI, PeXKUM 3aHATUN U OTIbIXA, PETYISIPHYIO (PH3UIECKYIO
aKTUBHOCTb), CTPEMJICHUE K (PU3HMUECKOMY COBEPIIICHCTBOBAHUIO, COOTIOIAIOIINIA U
IpOMaraHIupyomni 0€30MMacHbIN 1 3I0POBBIN 00pa3 KU3HH.

[IposBrsitomnii coO3HATENIbHOE U 00OCHOBAaHHOE HEMPHUITHE BPEAHBIX MPUBBIYEK
(Kypenwusi, ymoTpeOIeHUsI aJIKOT0JIs, HAPKOTHKOB, JIFOOBIX (hOPM 3aBHCHUMOCTEH ),
JNECTPYKTUBHOTO MOBEIEHUS B o01IecTBe 1 LU(PPOBOIA cpene, HOHUMAaHNE UX Bpeaa s
(M3MYECKOTO U TICUXUYECKOTO 3/I0POBbSL.

JIeMOHCTpUPYIONTNI HABBIKK Pe(IICKCUU CBOCTO COCTOSIHUS ((PU3HUECKOTro,
AMOIMOHAIBHOT0, TICUXOJIOTMYECKOT0), COCTOSTHHSI IPYTUX JIFOJCH C TOYKH 3PCHUS
0€30MMaCHOCTH, CO3HATEIHLHOT'O YIIPABJICHUSI CBOMM 3MOITMOHAILHBIM COCTOSTHUEM,
Pa3BHUBAIOIIHMKA CIIOCOOHOCTH aJalTHPOBATHCS K CTPECCOBBIM CUTYAITUSAM B OOIICHHUH, B
Pa3HBIX KOJUIEKTHBAX, K MEHSIOIUMCS YCIOBHUAM (COIMATBHBIM, HHPOPMAITMOHHBIM,
MPUPOJIHBIM).

Tpyaosoe BocniuTaHue

YBaxaroumii Tpy 1, pe3yabTaTsl TpyAa, TPYJAOBBIE U TPO(DECCHOHATBHBIE JOCTHKEHUS
CBOMX 3€MJISIKOB, UX BKJIaJl B Pa3BUTHE CBOETO MOCEICHHUSI, Kpasi, CTPaHbI, TPYIOBbIC
JOCTUKEHHS POCCHUICKOTO HapoIa.

[TposBisitominii CHOCOOHOCTH K TBOPUECKOMY CO3UIATEIbHOMY COLIMAIBHO
3HAYUMOMY TPYAY B JOCTYIHBIX IO BO3PACTy COLMAIbHO-TPYIOBBIX POJISX, B TOM YHUCIIE
MpeANPUHIMATEIECKON ACSITETFHOCTH B YCIIOBUSAX CAMO3aHATOCTH HJIM HAEMHOTO TpYy/a.

[Tormmarommmii criennuKy TPYAOBOH ACSITETLHOCTH, PETYINPOBAHUS TPYTOBBIX
OTHOIICHUI, CaM000Opa30BaHUs U MPO(ecCHOHATHHON CaMOTIOATOTOBKH B
MH()OPMAIIMOHHOM BBICOKOTEXHOJIIOTUYECKOM OOIIECTBE, TOTOBBIA YUUTHCA U TPYAUTHCS
B COBPEMEHHOM OOIIECTBE.

JKOoJI0rHYecKoe BOCIIMTAHUE

JleMOoHCTpHUpYIOUINil B TOBEEHUU COPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIbTYphl Ha
OCHOBE NOHMMAHMUSI BIIUSHUS COLIMAIbHO-DPKOHOMUYECKHUX MPOLIECCOB Ha MPUPOY, B TOM
YHClie Ha TI100aThbHOM YPOBHE, OTBETCTBEHHOCTH 32 JICHCTBUS B IPUPOJTHOMN CpE/IE.

Bripakaromuii 1esiTeIpHOE HENPUATHE TEUCTBUN, IPUHOCIIIUX BPED IPUPOJIE.

[TpumeHsroIHiA 3HAHKUS €CTECTBEHHBIX U COLMAIBHBIX HAYK ISl pAa3yMHOTO,
OepeKIIMBOTO TPUPO/IONIOIBE30BAHUS B OBITY, OOIIIECTBEHHOM IMPOCTPAHCTRBE.

LleHHOCTH HAYYHOT'0 MIO3HAHUS

JlesiTenibHO BRIpaKarOIIM MO3HABATEIbHBIE HHTEPECHI B PAa3HBIX MPEAMETHBIX
00JacTsx ¢ yu€TOM CBOUX HHTEPECOB, CTIOCOOHOCTEMN, JOCTHXKECHUM.

O6uagaronuii nmpeacTaBiIeHneM O COBPEMEHHON HAyYHOM KapTHHE MUPA,
JOCTHKEHUSAX HAYKH U TEXHUKH, apTyMEHTHPOBAHHO BBIPAYKAIOIUI TTOHUMAaHNE
3HAYEHUS HAYKH B )KU3HHU POCCHICKOTO 00IIIeCTBa, 00ECIICYCHUH ero Oe30MacHOCTH,
T'YMaHUTapHOM, COIMATbHO-9KOHOMHYECKOM pa3BUTUHU Poccuu.



JleMOHCTpHUPYIOIIMI HaBBIKA KPUTUYECKOTO MBILIEHHS, ONPEAEIICHUS JOCTOBEPHOU
Hay4YHOW MH(OPMAINH 1 KPUTUKH aHTUHAYYHBIX TIPEICTABICHHM.

PasBuBaromuii 1 NpUMEHSIOINN HaBbIKK HAOJIIOICHUS, HAKOIJICHUS U
CUCTEMAaTHU3alH (PaKTOB, OCMBICIEHUS OIbITA B €CTECTBEHHOHAYYHOM ¥ T'yMaHUTapHON
00J1acTsAX MO3HAHUSA, UCCIEN0BATENBCKON NESITETbHOCTH.
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