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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero oOImero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPeE3ylbTaTaM OCBOECHHS
OCHOBHOHM oOpa3oBareiapHOM mnporpammel, npenacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®depepanuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3leioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€i,
JOTUKM  y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBieHUWE O MLEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMS W Pa3BUTUA OOYUYAIOIIMXCA CpPEACTBAMU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriayOnEHHOTO YpPOBHSI IMO3BOJISIET PEAM30BATh
3a/layu NMPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamvme 1m0 (¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKU Ha YPOBHE CpeaHEro o0Iiero oopa3oBaHus: JIMYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
nporpaMmy 1o (u3MKe Ha ypOBHE CpelHero oOumiero o0pa3oBaHUS Ha
yri1yONE€HHOM YPOBHE, SIBISIETCSI CHCTEMHO-/1€ATEIbHOCTHBIN TOIXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE Ppe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3yJIbTAThI MO T0JIlaM 00YUICHHUS;

coaepkanue yueOHoro npeamera «dusmka» 1mo rogam 00y4eHuUs.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKH TSI COCTABIICHHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXKHOCTH JJISI peali3alldd  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
COXpaHEeHUs 00A3aTEIbHON YaCTH COAEPKAHUS Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOro mpe/MeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuzmueckoit reorpadueit u actpoHomwueil. Mcmonp3oBaHWE U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MAaTEpPHAIOB C 3aJaHHBIMHU CBOMCTBaMH. M3yueHue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHoOBY Kkypca (hU3uKH Ha ypOBHE CpeHEr0 0011ero 0Opa3oBaHus MOJOKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANoJIaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHUX M TEXHOJOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUA DSIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkKaHusl MPOrpaMMbl MO (PU3MKE JOJKHO OBITh MOCTPOCHO HA
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBHA — O3TO CHUCTEMAa CAaMOCTOSTENIBHOTO YYEHHYECKOIO JOKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, nmu0Oo mocie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTHKyMa TIOHUMAETCsl CAMOCTOSITEIbHOE HCCIIEeI0OBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIiecca UCXO0Is U3 0COOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbimoe BHUMaHWE yHAENACTCA PENICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, Tak U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznuecKkoi MOIENH ISl CUTYyalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere (u3MKKM JOMKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalimoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopaTtopHoe 000pyJaOBaHUE JUIsl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE WX MHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyH/TaMEHTAIbHBIX 3aKOHOB (DU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUM B MPUPOAEC U JUISl TPUHATHS TPAKTHUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojENnH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3nYecCKNX OSKCIEPUMEHTOB, AaHalIM3a MW UHTEepIpeTauuud uHpopMaIu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootrBerctBun ¢ TtpeboBanusiMu OI'OC COO yrnyOn€HHBIN ypOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢uszuku (yrinyOnEéHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®uszrka — pyHIaMeHTaabHas HayKa o npupojie. HayuHslii MeTo mo3HaHUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYUNKOBBIC CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. ®U3ndeckuil 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3znueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HAINpsOKEHHUS B I1ENU IOCTOSSHHOTO TOKa IIPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHUE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MAaTEepUATbHONW TOYKH, UX MHPOECKIUM HAa OCH CHCTEMBI KOOPAWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOE majzeHue. YCKOpeHHe CBOOOJHOTrO MajacHUs. J[BmkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJoOBas M JMHEWHass ckopocTh. Ilepmoa u ydactora oOpaiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsA0B, LEMHbIC, MIECTEpEHYATBIE W PpEMEHHBIE NEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe NyTeH, TPAEKTOPHIl, CKOPOCTEHN NBHXKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHETHOM PaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue pABWXKEHHs TeNa, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akon HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuna CONpPOTUBICHUS TNPU JBUKEHUU Tejla B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEH  MNPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduiirieHTa TpeHUsI MO BEJIMUYUHE YIJIOBOrO Kod(hduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Teno. I[locTymaTenbHOe W BpalllaTelbHOE JIBUIKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE TMPOIECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [loTEHIManbHAas >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETUYECKOW SHEPTUM TEJA [0 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYeCTBOM BemiectBa. ['paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yueHune n30XopHOro mnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHUsI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncnenue paboTel no rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnorel. TennoéMkocTh Tenma. YaenbHas U MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl HM3MEHEHMs  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKHA JJIi  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukm Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHMU3KUX TEMIIEpaTyp, YTWIM3AUSA «TEIUIOBBIX» OTXOHOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne npouecca OCTHIBAHMS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcnapeHue u kuneHue. Y enbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IPOLECCHL:  JKHUJIKHE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE AINEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI JHHUN HANPsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ JBYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MapajuieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



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

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cusbl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temnepatrypsl. CBepXIpOBOAUMOCTb.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IUCCOLHALMS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIHUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OJHOBAIIECHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHATHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGoTa cuibl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHIYKIIMM HA OCHOBE MU3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHl: WHAYKIHMOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd O/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

KonebarensHasa cucrema. CBoOOIHEIE KOJIcOaHU.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OIMCaHUS.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne kojeOaHuii Trpy3a Ha MACCHBHOM TIPYKHHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nadopamopnvie pabomul, npAKMUKYM.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yoObIBaHUS aMIUTMTYbI 3aTyXaIOLUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HANPSDKEHUS TpH paziudyHou (dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpancopmatop. IlpomsBoacTBo, mnepegadya W MOTpeOIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHUYeCKHe yCTPOWCTBA M TEXHOJOTHYECKHUE MPOLECCHI: AJICKTPUUECCKUMN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXarOUUX IEKTPOMArHUTHBIX KOJIEOaHUIA.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

OGHapyxeHue uH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUYCHHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4euyHbIi1 HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBINA MTOKa3aTeNb npeaomieHus. 1IocTosIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIUYEHUE, JABAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak onrtuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckomn, Qoroanmapar, MUKPOCKOIN, MPOSKIIMOHHBIN ammapaT, MpPOCBETICHHE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoaa CBETOBBIX ITYYKOB 4Ye€pe3  IUIOCKOMAPAJLIECIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nuppakimoHHONW PEMIETKY.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMIICHUS CTEKIIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenue u uccnenopanue qudpaKkImOHHOTO CIIEKTpa.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKOM YaCTHIIbL. DHEPIUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIHUM  PEIATUBUCTCKUX  dYacTUIl (1O
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpaKawIllyro mnoBepxHocTh). OmbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneuuduka n3mepennii B Mukpomupe. COOTHOIIEHHSI HEONpPeneaEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaaoi [Imanka Ha ocHOBe HcciienoBanus Gororddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHS SHEPrUU HA APYrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Aunb(da-pacnajn. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B sifipe. Slnepubie cuiibl. JledexT macchl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBSICHEHUS TMPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeunasi akTuBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIENOBATEIbHOCTU. BHYTpEeHHEE CTpoeHHUe
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Cnoco6b1 u3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCICAOBAHUN  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTeMaTH3alus COJIEp KaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUuU B POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4HbIH (hakT, runotesa, (pu3mMveckas BeTWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpuUpOeE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

rPAKAAHCKOTOBOCIIUTAHUSA :

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTelbHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NATPHOTHYECKOIrOBOCIIUTAHUA:

e chOpMHUPOBAHHOCTH POCCUNCKOU TPXIAHCKOU WJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOIOBOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTeTHYECKOrOBOCIIUTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOYAsA OSCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOTOBOCIIUTAHUSA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oyaymiel mpodeccuu U peann30BbIBATH COOCTBCHHBIC
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOIrOBOCIINTAHUA

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa HKOJIOTHYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTHHAYYHOI'OIIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBblesiornueckueeicTBUA

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB HEJSIM, OIICHUBATH PUCKHU TTOCJIEICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ea3OBblel/ICCJIeI[OBaTeJILCKHeHeﬁCTBI/Iﬂ .

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJICp>KaHMsl, TPUMEHECHUIO PA3TUYHBIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJIM3UpPOBATH 3aj/ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS MO0 (U3MKE B MPAKTHUYECKYI 00JaCTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmaumeii:

BJIaJICTh HaBBIKAMHU TOJMydYeHHUS WHPOpMAIUU (U3HUECKOTO COJEPKAHUS
U3 UCTOYHHWKOB PA3HBIX THUIIOB, CaMOCTOSITEIIEHO OCYIIECTBIATH IOWCK,
aHallM3, CUCTEMAaTH3allMi0 M WHTEPIPETANI0O WHPOPMAIUN Pa3THIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATHJI0CTOBEPHOCTHHH(OPMAIINH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€30TTaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIQYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHME Ha YypokaXx (U3UKK M BO BHE-YpPOUHOU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJIa M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PAa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIJISITh  [TO3HABATEIBHYIO JEATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEAOYTCHHH;
JABaThbOLICHKYHOBBIMCHUTYAIIHSIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OIICHUBATHITPHUOOPETEHHBIMOTIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, M OHHOHaﬂbelﬁHHTeﬂﬂeKTZ



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIK30BaTh TPUEMBI pedIIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
¢uszuke Ui ypoBHS CcpeAHero ooOimiero o0pa3oBaHUS Yy  O0y4aroluxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJIUPOBaHMs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAaWBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUI:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOW  (YyHKIUN  Qu3Mueckod TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
IpolLeccoB (SIBJIEHUI): HHepUMalbHAs cHUCTeMa OTCYETa, aOCOIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpUCTAJUIMUECKOT0) Tela, UeaJbHbIi ra3, TOUeUHbIA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBSACHATH MEXAaHUYECKHUE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HblOTOHa, TpuUHUOMN  OTHOCUTENbHOCTH ['anumnesi, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocaHoBHble monokeHus MKT u 3akoHBI MONEKYISpHOW (GU3UKKA H
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHUS €0 YacCTHIl, CBA3b JABJICHHS UICAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJA, MOPUHUHUIN CYNEPHO3UIUHA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonst apazes A 31€KTPOIU3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJla YNPYroCTH, CHJia TPEHHUS, MOIUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HUJCATbHOIO0 OJHOATOMHOIOrasa, paboTa WHAcalbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHIMAN 3JICKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUS FIICKTPUUYECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHHE U KOHJCHCAWs, TUIaBJICHUE U KPUCTAJUIN3aLUsl, HAIPABIEHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3YyJbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPEHHs, OICHWBATH AOCOJIOTHBIC H
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
NOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTAaTyce MPEIIOKCHHOM
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJa4d C SBHO 3aJaHHOW W HESBHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KCIOJb30BAaHUU MATEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JesoB Kypca PU3MKH, a TaKKE UHTETPALMK 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBSICHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM W MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEHIIETO pPa3BUTHS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKU M MpeAbsSBICHUS Y4eOHOH W
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK M HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

pabotaTh B TpyHIe C MCIOJIHEHUEM pPa3IUYHbIX COLHUAIBHBIX pPOJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON S TeIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cdepax AesTENbHOCTH YeI0OBEKa, POJb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKON (YHKIUN (U3NYECKOU TEOpUUu —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCaTbHbIN TPYKUHHBI MasTHUK, TapMOHUYECKUE BOJHBI, UJEabHbBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUMHM, npaswio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIOKEHHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHeHuEe  ODHHIUTEHHA  JIs
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE TMPOLECCHl M SIBICHUS, HCIOJIb3YyS BEIMUYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBIKYIAsl CHJIAa CAMOMHAYKLMH, 3HEPrus MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI J1a3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJAralIie ACTPOHOMHMYECKHE MOHATHUS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
HCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTh KOCBEHHBIE H3MEpEHHUs (PU3UYECKHX BEIMYMH, TPU STOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY, aHAJTU3UPOBATh
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa W  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAMIINE TPEOOBAHUSAM 3aa4d, TPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIIECHUS C YYETOM IMOIYYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY PacCy>KICHHUH ¢ OMOPON Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUYEHbBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3UIMNA SKOJIOTHUECKON O€30MacHOCTH, MPEACTABICHHUN O PallMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp>KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opMaluK, TMOJIYYEHHOM W3 Ppa3IMUHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHMM B MpoIecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyallMAX, aJ€KBATHO OIEHMWBATh BKJIQJ KaXXJIOTO M3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanvecTtBouacon JeATeJIBbHOCTD
Ne HaumeHnoBaHHepa3aejo0B U TEMIPOrPaMMbI Henoansosartite YARTEE € yaeroM
n/n 20P/HOP paboueii
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BOCIUTAHUS
Pa3zaen 1.HAYUHBIV METO/I TIO3HAHUS ITPUPO/IbI - [pUBJICYEHHUE
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Pa3znean 2.MEXAHUKA LEHHOCTHOMY aCTIEKTY
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170




11 KVIACC

KoauuecTtBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/m | TEMIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
Pa3znea 1.9JIEKTPOJIUHAMHUKA
11 MarnauTHO€EnoIe 14
1.2 DNeKTpOMarHUTHASUHTYKITUS 13 1
Uroronopazneny 27
Pa3nea 2.KOJIEBAHUS U BOJIHBI
2.1 MexaHn4eCKUeKOIeOaH s 10
2.2 DneKTpOMarHUTHBIEKOJIe0aH s 15
53 Mexanunueckue u 10 1
AJIEKTPOMArHUTHBIEBOJIHBI
2.4 Ontuka 25 1
Hroronopazneny 60

Pasgen 3.0CHOBBI CIIEITUAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

3.1 OcHnoBsl CTO 5 1
Uroronopazneny 5
Paznea 4. KBAHTOBAS ®U3UKA
41 KopnyCKEIJI;[pHo- 15
BOJIHOBOHAyallu3M
4.2 dusukaatoma 5
43 ®du3rka aTOMHOTO Si7pa U 5

QJICMCHTApPHBIX YaCTHUL]




Hroronopazneny 25

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

51 DNeMEHTBIaCTPOHOMUHU U 12
acTpopH3UKU
Uroronopazneny 12
Pa3zaen 6.PM3UUYECKHN TPAKTUKYM
6.1 OU3NYECKUNIPAKTUKYM 16 16
Hroromnopaszneny 16
Pa3znea 7.0bOBIIAIOIIEE IOBTOPEHUE
CucreMmaruzamus 1 0000I1eHne
MIPEIMETHOTO COJICPKAHUS H
7.1 OIIBITA NESATEIHHOCTH, 15
MpHOOPETEHHOTO IPU U3yICHUHU
kypca ¢usuku 10 — 11 kiracco
Hroronopazneny 15
PesepBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne
n | Temaypoka KosmyectBo | Jlatamzyu | DJieKTpoHHbIeHU(ppOBbIeOOpa3oBaTe
/ 4acoB eHust JIbHbIEPECYPChI
n
1 ®duznka — pyHIaMeHTaIbHas HayKa O IPUpOJIe 1 http://wwwv.eor.edu.ru
) HayuHbIit MeTO/T TO3HAHUS ¥ METO/IbI HCCIIEI0BAHUS 1 http://www.eor.edu.ru
(bUBUYECKUX SBICHUIN
3 DKCMEePUMEHT U TEOPHs B TPOIECCE TO3HAHUS TPUPOIBI. 1 http://www.eor.edu.ru
HaGnrogenue u skcriepuMeHT B pusnke
4 CriocoOpin3mMepeHUA(GU3NICCKUXBETHINH 1
5 AOCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
U3MepeHul PU3NYEeCKNX BETUUNH
MoaenupoBanue B husnke. Pojib 1 MecTo GpH3HMKH B http://www.eor.edu.ru
6 (hopMUPOBaHUHN COBPEMEHHOW Hay4YHOW KapTUHBI MUDA, 1
B IIPAKTUYECKOMN JEATEIbHOCTH JIFOACH
Mexannueckoe amxeHne. Cucrema oTcuera. http://www.eor.edu.ru
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIKEeHUS. [Ipsamas 1
1 oOpaTHas3a1a4MeXaHUuKU
Panuyc-BekTop MaTepualibHOM TOUKH, €r0 MPOEKIHU Ha
8 ocu koopauHat. Tpaekropus. [lepememienne. CkopocTb. 1
NxnpoeKmnHaoCUKOOpIuHAT
9 PaBHOMepHOE npsiMoaMHENHOe ABIKeHue. I'paduueckoe 1

OINMUCaHUC PABHOMCPHOI'O HpHMOJ’IHHGﬁHOFO JABHXXCHUA
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10 | CrnoxeHnue nepeMenieHu U CKOpocTel. Pemenne 3amau http://www.researcher.ru/
HepaBnomepHoe nBmxeHrne. MrHOBeHHast CKOPOCTb. http://www.researcher.ru/
11 | Vckopenue. [IpsimonuneliHoe NIBMKEHHUE C MTOCTOSTHHBIM
YCKOpPEHHEM
12 I'padmyeckoe onucanme MPSMOIUHEHHOTO IBUKCHUS C
MTOCTOSIHHBIM YCKOPEHUEM
CBo0oiHOE MajieHue. Y CKopeHre CBOOOTHOTO TaICHHS. http://www.eor.edu.ru
13 | 3aBUCHUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHS OT
BpEMEHU U UX rpaduku
14 | [IBmxeHwue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY http://www.eor.edu.ru
Kpuonuneiinoe nBuxeHue. [[B>keHUE 1Mo OKPY>KHOCTH.
15 | VYrnoBas u nuHelHas ckopocTth. [lepros u yacroTa.
LleHTpOCTPEMHUTENLHOE U TTOJTHOCYCKOPEHUE
16 | KouTtpoabHas padora no teme "Kunemaruka'
I[TepBerit 3akon HeroTona. MHepnanbHbie CHCTEMBI http://www.researcher.ru/
17 otcuéra. [IpuHiun oTHOCUTENBEHOCTH [ amuies.
HewnnepruanbHble CHCTEMBI OTCUETA
13 Cuuta. PaBHoeiicTByromiast cuia. Bropoii 3akoH http://www.researcher.ru/
Herotona. Macca
19 B3aumopeiictue Ten. Tperunit 3akon HeroToHa
20 [Tpunnun cynepno3uiuu cui. Penienue 3aiau Ha
npUMeHeHHe 3akoHOB HbhroToHa
91 3akoH BCGMI/IpH(iFO T}IFOTGHI/IV}I. OKBHUBAJICHTHOCTh
IPaBUTALIMOHHON M MHEPTHOW MacChl
22 Cuna TsDKeCTH M yCKOpeHue CBOOOHOTO Ma/ieHus
23 JIBI>KeHUE HeOECHBIX TeJl U MX MCKYCCTBEHHBIX http://www.eor.edu.ru

CIITYTHUKOB. HepBaﬂ KOCMHUYCCKAA CKOPOCTh. 3aKOHBI
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Kennepa

http://www.eor.edu.ru

24 | Cwuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u Buapl cui Tpenusd. [[Buxenue
25 | B IKUIKOCTH U Ta3e C y4ETOM CHIIbI COTIPOTHBIICHUS
Cpelbl
26 Hasnenwue. ['mapocraTuueckoe aaBineaue. Cuia http://www.researcher.ru/
Apxumena
27 AocomoTHO TBepaoe Teno. [locTymarensHoe u http://www.researcher.ru/
BpaIiaTeIbHOe JBIKCHHUE TBEPJIOTO Tejia
08 MOMEHT CHJIBI OTHOCHUTEIILHO OCH BpPAIT[CHHS.
[Tnevocuer
CrnosxeHure CHII, IPUIOKEHHBIX K TBepoMy Teiy. LleHnTp
29 | TxecTHu Tena. YCIOBUS PAaBHOBECHS TBEPOTO TeEa.
BunsipaBHoBecus
30 Pemennesamay
31 KonTtponbnas padota o teme "JlnHamuka.
CratukatBepaororena"
HMnyiibec MaTepHaabHOM TOYKH, CHCTEMBI http://www.eor.edu.ru
32 | wmarepuanbHbIX TOUYeK. LleHTp Macc cuctemMbl
MaTepUAIbHBIX ToUeK. Teopema o ABKECHUUIIEHTPAMACC
33 Hmmynbe cHITbl M I3MEHEHUE UMITYIIbCa Tena. 3aKoH http://www.eor.edu.ru
COXpaHCHHS UMITYJIbca. PeakTHBHOE JIBUKCHUE
MOMEHT UMITyJIbCa MAaTePUATbHOU TOYKH.
34 | TIlpencraBneHue o COXpaHEHWH MOMEHTA UMIYJIbCaA B
HEHTPATLHBIX MOJIIX
35 Pemenneszamau
36 PaGota cuibl Ha MaoM U Ha KOHEYHOM MEepEMEIICHUH.
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I'padmueckoe npeacraBieHne padoThl CHIIbl. MOITHOCTB

CHJTBI
37 Kunernueckas sneprust. Teopema 00 U3MEHEHUH 1
KMHETUYECKON YHEPrUU MaTEPUAIBHON TOUKHU
38 [ToTeHIMaNbHBIC U HETIOTEHIINATEHBICCHITBL. 1
[ToreHumanpHas sHeprus. BropaskocMu4eckasCKOpOCTh
Tperbs kocMudeckast CKOpocTh. CBsI3b PabOTHI
gg | HEMOTCHUNATBHEIX CHII C H3MEHEHHEM MEXaHHYECKOM 1
SHEPTUU CHUCTEMBI TEJl.
3aK0HCOXpaHECHUAMEXaHUNICCKOMIHEPT N
40 Ynpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE 1
Bepuymmm utst nyteanbHON KHJIKOCTH
41 KonTposbHas paboTta o Teme "3aKOHbI COXpaHEHHS B 1
MexaHuke"
Pa3BuTure npeacraBpieHuii 0 IpUpoOJIe TETIOTHI.
42 Ocnosnele nosoxxeHust MKT. luddy3us. bpoyHosckoe 1
JIBUKEHHE
CrpoeHue ra3000pa3HbIX, )KUIKUX U TBEPIbIX TEIl.
43 XapakTep ABHKEHUS U B3aUMOACHCTBHUS YaCTHI] 1
BEIECTBA
44 Macca u pazmepsl MOJIEKYI (aTOMOB). 1
KonunuectBoBemecta. [locrosiunas ABoraapo
45 Temnepatypa. TemnoBoe paBaoBecue. [llkana [enbcus 1
46 Pemenuesanay 1
47 WUneanpueriiras. 'a30BbIe3aKOHBI 1
48 VYpaBuenue MenneneeBa-Knanelipona. Pemenne 3agau 1
49 | AobcomotHasTeMieparypa. 3akon/lanbToHa 1
50 | W3omporiecchl B HI€aTbHOM Ta3e ¢ OCTOSHHBIM 1




KOJIHNYCCTBOM BCIICCTBA

I'padrueckoe npeacTaBIeHNE H30MIPOLIECCOB: H30TEpMa,

51
n3oxopa, n3obapa

52 | OcnosHoeypaBHernne MKT

53 | Pemenuesanau
CBs13b a0COTIOTHON TeMIepaTypbl TEPMOJMHAMHYECKOMN

54 | cucTeMsbl co cpeHe KMHETUYECKO IHeprueit
MOCTYIATEFHOTO TETIOBOTO JABWKEHHS €€ YaCTHUI

55 O060061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe
"OcnoBbsl MKT"

56 | KontpompHas padora o teme "OcHoBbl MKT"
TepmoauHaMudeckas cucreMa. 3alaHue BHEITHUX
ycnosuit aiis TJ1 cuctemsl. BHeHne u BHyTpeHHUE

57 | mapametpsl. [Tapametpsr T/l cuctemsl Kak cpenHue
3HAYCHUS BEIMYHH, OMTUCHIBAIONINX €€ Ha
MUKPOCKOTIMYECKOM YPOBHE

58 HyneBoe Hauano repmoauHaMuki. CaMOIPOHU3BOJIbHAS http://www.researcher.ru/
penakcanust Tl CHCTEMBI K TEIUIOBOMY PaBHOBECHIO

59 Moienb UIeabHOTO ra3a B TEPMOAUHAMHUKE. http://www.researcher.ru/
VY c10BUATIPUMEHUMOCTUITOMMOIETH

50 YpaBuenue MenneneeBa-KianeiipoHa u BeIpaskeHHE IS
BHYTPEHHEH SHEPrUU
BripakeHue /17151 BHYTPEHHEH 3HEPTUU OJHOATOMHOTO

61 | wunpeanpHOTO ra3a. KBasucratudeckue u
HECTaTUYECKUEIPOIECCHI

62 DOnemeHTapHas paboTa B TepMOJUHAMUKE. Brruncnenue
paboTsI 1o rpaduky npouecca Ha pV-auarpamme

63 Tenmonepenaya kak croco0 N3MEHEHUS] BHYTPEHHEH
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saepruu T/] cucremsl 6e3 coBepiieHus: padoTsl

64 | KouBekius, TEIONPOBOTHOCTD, U3ITYUICHUE
KomnuecTBo TeruioTel. Tenno€MKoCTs Tena. Y nenbHas u
65 | MomspHas TEIUIOEMKOCTH BEIIECTBA.
VY AenpHAsATEIUIO TACTOPAHUS TOTINBA
66 | Pacu€r konmuecTBa TEIUIOTHI MIPH TETUIONEepeIaue
67 [MousTre 06 agnadbaTHOM mporiecce. [TepBbiit 3aK0H http://www.researcher.ru/
TEPMOIMHAMUKHA
68 KommuecTBo TernoTs! ¥ paboTa Kak MEpbl H3MEHEHHS http://www.researcher.ru/
BHyTpeHHel sHeprun T/] cucremsl
Bropoii 3ak0H TepMOIMHAMUKY JJIs1 PABHOBECHBIX U http://www.researcher.ru/
69 | HepaBHOBECHBIX MPOIECCOB.
HeoOpaTrMo cThITPHPO THBIXITPOIIECCOB
70 [Tpunnume aecTBus TemioBbix MamwH. KIT/T
71 MakcumanbHoe 3Haderue KIT/I. [Tuxn Kapuo
72 Pemennesamay
73 DKOJIOTHYECKHE aCMEKThl HCIIOIb30BaHUS TEIJIOBBIX
nsuraresneil. TennoBoe3arpsa3HEHUEOKPYKatOIIEHCPE b
74 Pemenunesamay
75 O060061eHre u cucTeMaTu3alus 3HaHu| 10 TeMe
"TepmoanHamMuka. TermoBbleMallIMHbI"
76 Kontponbras padoTa no teme "TepMoauHamuka.
TennosbsieMaminHe!"
= [TapooOpazoBanue u koHAeHCanus. Vicnapenue u http://www.researcher.ru/
KUIIEHUE. Y AIeTbHAsSTeIIOTanapooopa3oBaHus
78 Hacrlimennsie 1 HeHachIIeHHbIE Mapbl. KauecTBeHHAs http://www.researcher.ru/

3aBUCHUMOCTD IINIOTHOCTHU M JABJICHHA HACBIIICHHOTO
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napa oT TeMIIepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOIO Mapa.
3aBUCUMOCTHTEMIIEPATYPHIKUIICHUSOT/IABICHUS B
KUAKOCTU

Braxxnocts Bo3tyxa. AGCOJIIOTHAS U OTHOCUTEIIbHAS

79
BJIAYKHOCTh

80 | Pemenuesanau

81 TBépnoe teno. Kpucrammueckue u amopgHbie Tena.
AHN30TPONUACBONCTBKPUCTAIIIOB

82 [InaBnenue u KpucTauM3anus. Y aeIbHas TEIoTa
iaBnenus. Cyonumanus

83 JHedbopmaruu TBEpAOTO Tena. PacTsokeHue u cxarue.
Casur. Moayns Oura. [penen ynpyrux nedopmanmii

84 TermnoBoe pacumpeHue KUAKOCTEN U TBEPIBIX TEl.
AHTapMOHHU3M TEIJIOBBIX KOJICOAHHI YaCcTHII BEIECTBA

85 | IIpeoOpazoBanme 3HEpruu B (ha30BBIX MEPEX01ax

86 | VYpaBHeHuererioBorodamanca

87 Pemennesamay
[ToBepxHocTHOE HaTsKeHUE. KanuisipHble sIBIeHUS.

88 | /[laBnenwue 1oja UCKPUBJICHHON MOBEPXHOCTHIO
x)unakoctu. Popmynallannaca

89 O06o0061eHre u cucTeMaTu3alus 3HaHu| 10 TeMe
"ArperatHbie cOCTOsIHUS BelecTBa. Da3oBbienepexo bl

90 KontponbHas padoTa o Teme "ArperaTHbie COCTOSIHUS
BemecTBa. dazoBbienepexopr”
DnekTpusaius Tel U €€ MposIBICHU. DIEKTPUUECKUI

91 | 3apsan. JIBa Buma snekTpuueckux 3apsaaoB. [IpoBoaHukH,

AUBJICKTPUKHA U MOJIYIPOBOIHUKHA




DneMeHTapHBIN ANEKTPUYECKUH 3apsia. 3aKOH

92 COXpaHEHHUS AIIEKTPUUYECKOTO 3apsizia

93 BsaumoneiictBue 3apsioB. Toueunsle 3aps/bl. 3aKOH
Kynona

94 | Pemenuesanau

95 Onekrpuyeckoe noJe. Ero nefictBrue Ha alIeKTprUIecKue
3apsibl
HanpspxéanocTs anextpudeckoro nosis. [IpoOHsrit

96 | 3apsan. JIuHUM HAMPSKEHHOCTHU IEKTPHUISCKOTO TOJIS.
OmHOPOTHOE AIIEKTPHUYECKOE TIOJIe

97 [ToTeHIaTBFHOCTh IEKTPOCTATHYECKOTO TOJIS.
Pa3HOCTh IOTEHITHAIOB U HANIPSDKEHHE

08 [ToTeHtanpHas SHEPTHS 3apsijia B DJIEKTPOCTATHIECKOM
nosie. [loTeHnmanaaeKTpocTaTH4eCcKOromnois

99 CBs13b HANPSHKEHHOCTHU TOJISL M Pa3HOCTH MOTEHIINATIOB
JUIS AIIEKTPOCTATUYECKOTO OIS

10 .

0 [IpuHIMIICYIEepIIO3ULIUUANIEKTPUYECKUXITOIECH

10

1 Pemrenuesanau

10 | Ilone Toueunoro 3apsiaa. [lone paBHOMEpHO

2 3apsOKEHHOU cephl

10 | Ilome paBHOMEPHO 3apsKEHHOrO MO 00BEMY m1apa. [Tose

3 PaBHOMEPHO 3apsHKEHHON OECKOHEUHOH MII0CKOCTH

10 | IIpoBOJHUKH B 3MEKTPOCTATUYECKOM IOJIE. Y CIIOBHE

4 paBHOBECHS 3aps/I0B

10 | JIudnexTpuKy U MOTYNPOBOJHHUKH B

5 ANEKTPOCTATUYECKOM II0JIE




10

Konnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA.
DneKTPOEMKOCTH INIOCKOT0 KOHJIEHCAaTOpa

10

7 [TapannensHOECOCTMHEHHEKOHACHCATOPOB

10

3 [TocnenoBarenbHOECOCAMHEHUEKOHICHCATOPOB

10

9 DHeprus3apsKeHHOTOKOHJIeHcaTopa

11

0 Pemennesamau

11 JIBr>KeHWE 3apsiKEHHON YaCTHUIIbI B OJTHOPOJTHOM

1 ANEKTPUYECKOM T0JIE

11

5 Pemenuesanau

11 O06001IeHre U cUCTEMATU3AIMS 3HAHUN 1[I0 TEME

3 "DnexkTpuueckoe moJje"

11 n "

4 KonTtponbHas padoTa o Teme "DaeKTpuyecKoe mosie

11 Cuina toka. [TocTossHHBIN TOK. Y CIOBHUS CYIIECTBOBAHUS

5 MTOCTOSTHHOTO JIEKTPUYECKOTO TOKA

11

5 Ncrounuku toka. Hanpsbxenue u 3/1C

11 3akoH OMa Juisl y4acTKa LEeMH.

7 DIIEKTPUYECKOSCONIPOTUBIICHHE

1 3aBUCUMOCTb CONPOTHUBIICHUS OJTHOPOAHOTO

3 MPOBOJIHHUKA OT €r0 JJIUHBI U IUIOIIA/IA TONIEPEYHOTO
CeUYCHMS

11 VY enbHOE CONMPOTHUBIICHKE BelllecTBa. Penienne 3a1au




12 | TIlocnenoBatenbHOE, TapaIIETbHOE, CMEIIAHHOE

0 COCJIMHEHUE MTPOBOIHUKOB

12 Pacuér pa3BeTBIEHHBIX dieKTpUyecKux Lenei. [Ipasuna
1 Kupxroga

12

5 Pemrennesanau

12

3 Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa —Jlenna
12

4 Pemenuesanau

12 MOIIHOCTD 3JIEKTPUYECKOTO TOKA. TermoBast MOIHOCT,
5 BBLIIEIIIEMAsi HA PE3UCTOPE

12

5 Pemenuesanau

12

7 OJIC n BHyTpEeHHEE CONPOTUBIICHUE HCTOUYHHKA TOKA
12 | 3akon Oma ajis MoTHOU (3aMKHYTOM) IEKTPUIECKOM

8 Henu

12

9 Pemrenuesanau

13

0 MOIIHOCTBUCTOYHUKATOKA

13

1 KopoTkoe3zambikanue

13

5 KonneHcarop B 11enu NOCTOSIHHOTO TOKa

13 Pemenneszamau




13 | Pemenune 3agau o Teme "[1OCTOSTHHBIN IEKTPHUUECKHIA
4 TOK"
13 | Pemenwue 3agad o Teme "[10CTOSTHHBIN IEKTPHYECKHIA
5) TOK"
13 | Pemenwne 3amad o Teme "[10CTOSTHHBIN IEKTPHUECKHIA
6 TOK"
13 | OOGoOmeHne 1 cucTeMaTH3aIys 3HaHUH 110 TeMe
7 "IToCTOSIHHBIN 7eKTpUYECKUM TOK"
13 | KontponbHas padota o teme "TlocTossHHBIN
8 IEKTPUICCKHH TOK"
P

13 | Dmekrpuyeckasi MPOBOANMOCTD PA3TUYHBIX BEIIECTB.
9 DNEeKTpUYECKUN TOK B MeTaiiax. CBEpXIPOBOIUMOCTh
14 DNEeKTPUYECKUN TOK B pacTBOpax M paciuiaBax
0 AIEKTPOIUTOB. 3akoHbIDapanesiIadIeKTpoIn3a
14 .
1 DJIEKTpUYECKHI TOK B razax. [lnazma
14 .

DneKTpuuecKuil TOK B Bakyyme. BakyymHbie TpuGopsI
2
14 .

DNEKTPUYECKUNUTOK B MOTYIPOBOTHUKAX
3
14
4 [TonynpoBOAHUKOBBIEIPUOOPHI

®u3nueckuil NpakTUKyM 1o teme "M3mepenue cuiibl
14 | TOXaH HaNpSKEHWA B IEMH NOCTOIHHOrO TOKA NpH
5 MIOMOIIIM aHAJIOTOBBIX M HU(POBBIX U3MEPUTETHHBIX

npubopoB" uiK "3HAKOMCTBO ¢ U(PPOBOH
nabopaTtopueii o (pu3nke.




[TpumepsnzmepeHUsAPU3NICCKUXBETHINHIPUTIOMOIIIUK
OMITbIOTEPHBIXJATYUKOB"

duznyeckuil npakTukym 1o teme "M3ydenue

24 HEPAaBHOMEPHOTO JBW)XCHUS C IIEJIbIO OTIPEICTICHUS
MTHOBEHHOU cKopocTh"
duznyeckuil npakTukym 1o teme "M3mepenue

14 | YCKOpeHHs mpu MPSIMOJTMHEHTHOM PaBHOYCKOPEHHOM

7 NBIVDKEHUHN 110 HAKJIOHHOM IUIOCKOCTH" MIIN
"HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBMOKEHUU"

14 ®u3nueckuil NpakTUKyM 1o teme "M3mepenue

3 yCKOpeHus1 cBOOOHOTO NafeHus" wm "3ydenue
JBIKEHUS TeJla, OPOIIEHHOTO TOPU30HTAILHO"
®u3nYeCKU MPaKTUKYM 1o TeMme "M3ydeHnue IBrXeHust

14 | Tena mo OKPYKHOCTH C IIOCTOSTHHOM TI0 MOTYITIO

9 ckopocThio" win "MccnegoBanue 3aBUCUMOCTH NEpUO/Ia
oOpareHuss KOHHYECKOTO MasiTHUKA OT €ro mapaMeTpoB"
du3nyecKkuil mpakTukyM 1o teme "M3mepenne
PaBHOACUCTBYIOIIEH CHIIBI ITPU JBMKEHUH OpycKa 1o

15 HaKJI0HHOM 1ockocTr" mim "[IpoBepka runoressl o

0 HE3aBHCHUMOCTHU BPEMEHU JABWKEHUS OpycKa 1o
HAKJIOHHOM TUIOCKOCTH Ha 33JJaHHOE PACCTOSTHHE OT €T0
Macchl"”
®usnueckuil NpakTUKyM 1o teme "HccnenoBanue

{5 | 3aBHCHMOCTH CHI YNIPYTOCTH, BOSHUKAIOINX B IIPY)KHHE

1 U PE3MHOBOM 00paslie, OT UX Jedopmanun nin
"N3yueHne IBUKEHHS CUCTEMBI TE€Jl, CBA3aHHBIX HUTBIO,
MEepPEeKUHYTOM uepe3 JNErkuit 61oK"

15 duznyeckuil NpakTukyMm 1o teme "M3mepenue




Kod(ppHIMEeHTa TPEHHUS TI0 BEJIMYMHE YTIIOBOTO
koa¢durmenta 3asucumoctu Frp(N)" wum
"HUccnenoBanue 1BUKEHUS OpycKa 110 HAaKJIOHHOM
IUIOCKOCTH C ITEPEMEHHBIM KO3 (HUITMEHTOM TpEeHuUs"
nin "M3yueHune ABM>KEHMsI Ipy3a Ha Bally ¢ TpeHUEM"

15

®duznueckuil npaktukym no reme "Hccnenosanue
YCJIOBHM paBHOBECHS TBEPOTO TEJa, UMEIOLIETO OCh
Bpamenus" wim "KoHcTpyrpoBaHre KpOHIITEHHOB U
pacu€r cui ynpyroctu" win "U3ydenue yctToiauBOCTH
TBEPJIOTO TeJa, HMEIOIIETO IJIOMIA b OTIOPHI"

15

®u3ndeckuil NpakTUKyM 1o teme "M3mepenue
WMIYyJbCa TeJla Mo TOpMO3HOMY nyTu" nnu "M3mepenue
CHUJIBI TATH, CKOPOCTH MOJIEIH JIEKTPOMOOHIIS 1
MOIIHOCTH CHJIbI TATK" nin "CpaBHEHUE U3MEHEHUS
MMIYJbCA TeJIa C UMITYJIbCOM CHJIBI" WIJIH
"HccnenoBaHue COXpaHEHHS UMITYJIbCA MIPU YIPYTOM
B3aumoiecTBun" win "M3MepeHne KUHETHYECKOM
SHEPruu TeJa 1Mo TOPMO3HOMY MyTH"

15

du3nyecKuil MpakTUKyM 1o Teme "N3yuenue
M30TEPMHUYECKOTO Mpoiiecca (PeKOMEHJ0BaHO
HCIIOJIb30BaHUE IU(PPOBOH JabopaTopun)" uiu
"N3yuenue nuzoxopHoro npouecca’ uiu "M3ydenue
n3obapHoro nporecca" unu "[IpoBepka ypaBHeHUs
cocTostHUS"

15

®usnueckuil NpakTUKyM 1o teme "M3mepenue
ynenbHOU TernoémkocT" umm "McecnenoBanue
npoiiecca ocTeiBaHus Bemecta" unu "MccnegoBanue
aaurabatHoro npouecca” win "M3yueHue B3auMoCBsI3H
SHEPTUH MEKMOJIEKYIIIPHOTO B3aUMOJICHCTBHS U




TEMIIEPATYPbl KUIIEHUS KUIKOCTEN"

duznyeckuil npakTukym 1o teme "M3ydenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUAKOCTEN" 1IN
"N3mepeHue yaeabpHON TEIIOTHI IUIaBICHUS JIbJa" Win

;5 "N3ydyeHne cBOMCTB HACBILIEHHBIX [TApOB" WiIn
"N3mepenue abCoNIOTHOMN BIaKHOCTU BO3/lyXa U OLICHKA
Macchl TapoB B MOMeEIeHUN".
N3mepenunexordhpuimeHTanoBepXHOCTHOTOHATSKEHUS
duznyeckuil npakTukym no teme "Habmonenue
MIpEBpAICHUS YHEPTUU 3apSHKEHHOTO KOHJIEHCATOpa B

15 SHEPIUI0 U3JTydeHUs cBeToanoaa" nnum "U3yuenue

3 MPOTEKaHUs TOKa B LIEMH, COJIepKalle KonaeHcarop"
nnu "PacnpenenieHre pa3HOCTH MOTEHIIMAIOB
(HampspKEHUST) MPHU TTOCJIEI0OBATEIILHOM COCTMHEHUH
KOHAEHCAaTOpOB"
®dusznyeckuil mpakTukyM no teme "HccienoBanue

15 CMEIIIAHHOTO COeMHEHHs pe3ucTopoB” umm "M3mepenue

9 YAETBHOTO COMPOTUBJICHUS IPOBOTHUKOB" TN
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HaMpPsDKEHUS U1 JIaMIIbl HaKaauBaHUs"
dusndeckuit mpakTUkyM 1o teme "HabmroneHue

16 anekTpoauza" win "M3Mepenue 3apsia 0 JHOBAJICHTHOTO

0 noHa" i "UccnenoBanue 3aBUCUMOCTHA
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIEPATYPHI" UK
"CHsiTE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU quoaa"

16 PesepBHbIit ypok. O600IIeHHE U CHCTEMAaTU3aINS

1 3HaHui no teme "Kunemartuka"

16 PesepBHbIit ypok. O000IIEHNE U CHCTEMAaTU3aINS

2 3HaHui no teme "JIuHamuka"




16

PesepBHeIit ypok. O000IICHHE U CHCTEMAaTU3 AU

3 3HaHu# no teme "Craruka TBEpAOro tena' !

16 | PesepBHbIi ypok. O00OIICHHE U CHCTEMATH3AIHS 1

4 3HAHUM 110 TeMe "3aKOHbI COXPaHEHUsl B MeXaHUKe"

16 PesepBubiit ypok. O60011eHUE U CHCTEeMaTH3aIIHs

5 3HaHU 110 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKO I 1
Teopun”

16 | PesepBHbIi ypok. O00OIICHHE U CHCTEMATH3AIHS 1

6 3HaHui 1o teMe "Tepmoaunamuka. TernnoBsieManHb"

16 Peseprubiit ypok. O6001IeHNE U CHCTEeMaTH3aIIH

7 3HAHMM 10 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. 1
dazoBblenIepexoapl"

16 | PesepBHbIl ypok. O0OOIICHHE U CUCTEMATH3AIIHS 1

8 3HAHUM MO Teme "DIeKkTpuueckoe mosjie"

16 PeseprubIit ypok. O6001IEHNE U CHCTEMaTHU3aIIH 1

9 3HaHui no Teme "[loCTOSTHHBIN ANeKTpUYEeCKUi TOK"

17 Peseprubiit ypok. O6001IEHNE U CHCTEMaTHU3aIIHs 1

0 3HaHui o Teme "Toku B pa3inuuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

Ne KoanuecTBouacon
Jarausy DJleKTPpOHHBbIeH(PPOBHIEOOPA30BA
n | Temaypoka Bce KonTposbubie | IlpakTuuecku
YeHust TeJbHbIEpPecypchl
/ ero | paboThI epaboThI
n
B3anmonericTBre moCTOSTHHBIX
1 MAarHuTOB U TTPOBOJTHUKOB C TOKOM. 1
MarnutHoenose. ['unorezaAmnepa
BexTtop MarHUTHON MHIYKIIWH.
9 [IpuHnun cyneprno3unun 1
MAarHUTHBIX TTOJICH.
JIMHUMMAarHU THOUMHAYKIIUH
3 MarsuTHO€ 1oJie IPOBOIHUKA C 1
TokoM. OnbITOpcTena
4 Cuna Amriepa, €€ HanpaBJICHUE U 1
MOJyJ1b
5 Pemenunesamay 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1
YacCTHULbI B OJTHOPOJHOM
MarHuTHOM TIOJIE
Pemenuesanau
PaGoracunsi/lopenna
10 Pemenuneszamau




MarauTtHoe 1oJie B BEIIECTBE.

11 deppoMarHeTuky, napa- u
JaMarHeTUKH
OcHOBHBIE CBOMCTBA

12 deppomaraerukos. [Ipumenenne
(beppoMarHeTHKOB

13 Pemrenue 3agad mo reme
"MaruuTHOE 1oJjie"

14 Pemrenue 3agad mo reme
"Maraurtsoe noJje"
SIBneHue ANEKTPOMAarHUTHON

15 nHaykuun. [ToTok BekTopa
MarHUTHON WHIYKITUU

16 OJIC nHAYKIMHA

17 3aKOHRJIEKTPOMAar HUTHO MM HAYKITUH
®dapanes

18 BuxpeBoe anekTpuueckoe moJe.
Toku dyko

19 OJIC MHAYKIMH B IBHOKYIIAXCA
MIPOBOTHUKAX

20 Pemenuesanay

21 [TpaBunoJlenima
WNunykrusHocth. KaTymika

22 WHIYKTUBHOCTH B IIETIH
IMOCTOSIHHOTO TOKa

23 Asnennecamounaykiuu. J/C
CaMOMHTYKIIHH

24 | DHeprus MarHUTHOTO TOJIS




KaTYIIKUA C TOKOM.
DNeKTPOMarHuTHOEMOJIe

25

Pemenueszanau

26

O000111EHNE ¥ CUCTEMATHA3AIMS
3HAHUH 110 TEME
"OnexTpoauHamuka"

27

KonTposbHas paboTa no teme
"DnexkTpoauHaMuka"

28

KomnebarennHas cucremMa.
CBo0OoaubIe KOJIEOaHMS.
IMapmonnueckue kosie0aHus

29

Kunematudueckoe 1 fUHaAMHUYECKOE
oIMcaHue KojedaTeIbHbBIX
TNBUKECHUN

30

DHepreTudeckoe onvcanue. BoiBoa
JAHAMHYECKOTO OHCaHUS
TapMOHHYECKUX KOJICOAaHUW U3 UX
SHEPTEeTUYECKOTO H
KUHEMATHYECKOT'O OMUCAHUS

31

Amriuutyna u ¢azakosedaHui

32

[Tepron n yacrora KoxeOaHU.
[Teproa Manbix cBOOOJHBIX
KOJICOaHHI MaTeMaTH4ecKOro
MasITHUKA.
IlepnoacBoO0AHBIXKOEOAHUITIPY
KMHHOTOMAasTHUKA

33

3aryxaromue KouebaHusl.
BoiHyX1eHHbIE KOJIeOaHusl.




Pe3onanc

34

ABTOKONIEOaHUSA

35

Pemenueszanau

36

VYpox-koHpepeHuus
"MexaHnnyeckue KoneOaHus B
MY3BIKaJIbHBIX HHCTPYMEHTaXx"

37

O0001IeHNe U CUCTEMATU3AIIHS
3HAHUHU 110 TeMe "MexaHnyeCcKue
KoJieOanusa"

38

DNeKTPOMarHUTHBICKOJICOaHHS.
KonebaTenbHBIHKOHTYD

39

®opmyna Tomcona. CBsi3b
aMIUTUTYBI 3apsiia KOHACHCATOPA C
aMIUTUTYIOHN CHJIBI TOKA B
KOJIeOaTeIbHOM KOHTYPE

40

3aKOH COXpaHEHHS SYHEPTUH B
AaeIbHOM KOJIe0aTeIbHOM
KOHTYpE

41

3aTyxaromue JIEeKTPOMarHiuTHbIC
KoJieOaHus1. BeiHy X IeHHBIC
ANIEKTPOMArHUTHBIC KOJICOaHMS

42

[Tepemennsbiii TOK. Pesuctop u
KOHJIEHCATOP B 1IENU IEPEMEHHOTO
TOKa

43

KaTYI_HKa HHAYKTUBHOCTH B €I
MEPpEMEHHOT'O TOKaA

44

3axoH Oma JuIs SIEeKTpPUYECKOU
LIENIY TIEPEMEHHOTO TOKa




MoniHOCTb IEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U JIEHCTBYIOLIEE
3HAYCHUE CHJIBI TOKA M HAMPSHKCHUS

46 | Pe3oHaHC B AIIEKTPUYECKOUTICTIH

47 Pemennesanau
NneansHbiif Tpancopmarop.

48 [IpowusBoacTBO, epenaya u
MOTpeOJIeHNE IIEKTPUIECKOH
SHEPTUHU
DKOJIOTUYECKHE PUCKU TTPH
MTPOU3BOJICTBE AIICKTPOIHEPTHH.

49 | KynbTypa UCIIOJIE30BAHUS
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
KUZHU

50 Pemennesamay

51 Pemennesamay
O0001IeHre U cUCTEMaTU3AIIHS

52 3HAHUM N0 TeMe
"DJIeKTpOMarHuTHBIE KoieOaHus"
MexaHn4ecKue BOJIHBL.

53 XapaKTepUCTUKN MEXaHUYECKUX
BOJIH

54 CBoiicTBaMEXaHMYECKUXBOJIH

55 | 3Byk. XapaKTepUCTHKH3BYKa
WNudpa3Byk u yabTpa3ByK.

56 [IIymoBOE€ 3arpsi3HEHHE
OKpYKaroLIen CpeJibl

57 Pemenuneszamau




58

DNEKTPOMAarHUTHBIE BOJIHBI.
N3nydyenue 371eKTpOMarHuTHBIX
BOJIH

59

OHeprus 3MeKTPOMarHuTHBIX BOJIH.
CBolicTBa AJIEKTPOMATHUTHBIX BOJIH

60

[IIxana 3neKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne 2EKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

61

HpI/IHHI/IHBI paJII/IOCBﬂSI/I n
TeneBuaenus. Paguosokamnus.
DneKTpOMarHuTHOE3arpsi3HEHNEOK

pyXaromencpeabt

62

KonTpossHas paboTa no teme
"Konebanus 1 BOJIHBL"

63

Cgert. 3aKOH NPSIMOJIMHEWHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3aga4 Ha npuMeHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacrpoCcTpaHeHHsI CBETa

65

Otpaxenue cBera. [Lnockoe
3epkaio. Cdepuueckoe 3epkaio

66

[Ipenomiienne cBeta. AOCOJFOTHBIN
U OTHOCUTEJIBHBIN 110Ka3aTelb
IIPETOMIICHUS.
ITonHOEBHYTPEHHEEOTPAKEHUE.
IIpenenbHBIYTOJIITOJIHOTOBHYTPEH
HErOOTPaXKECHUS

67

Pemienue 3amaq Ha MMPUMCHCHUC




3aKOHOB OTPAXCHHUA U
MpCIOMIICHUSA CBCTA

Xona nmyueit B mpusMe. Jlucnepeust

68 | cBera. CnoxHbIi cocTaB 6enoro 1
ceera. L{Ber

69 JInH3bl. POKYCHOE pacCTOSTHUE U 1
OTITHYECKAs CHJIA JIMH3BI
[TocTpoenue n3obpaxeHuil B

70 JIMH3aX U UX CUCTEMaX. 1
YBenM4eHuennH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paxkeHuil, MoIy4aeMbIX C 1
MTOMOIITBIO JTHH3

72 ['mazkakonTHueckascucTemMa 1
Pemenue 3anau. [Ipeaenst

73 MPUMEHUMOCTH T€OMETPUUIECKOM 1
OTTUKH

74 CkopocTb cBETa U METOJIbI €€ 1
U3MepeHus

75 Hucnepcusicera

76 HNHuTtepdepennusacreTa 1
KorepeHnTHbie HCTOUYHUKHU. Y CTIOBUS

77 HaOI0ICHUS] MAKCUMYMOB U 1
MHUHHUMYMOB

78 Pemenneszamau 1

79 | IlpumenenueunrtepdepeHnn 1

80 | dudpaxuusceera 1

81 | dudpakuuoHHas pemeéTka. 1




VYcenoBue HAOMIOASHUS TJIAaBHBIX
MaKCUMYyMOB

82

Pemenueszanau

83

[TonnepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus cera

84

Pemenneszanau

85

CBETOBBICSIBJICHUS B TIPUPO/IE

86

O0001IeHNe U CUCTEMATU3AIIHS
3Hanui mo reme "Onruka"

87

KonTpossHas paboTa no teme
«OnTuka»

88

['pannipl MpuMeEeHNMOCTH
KJIaCCUYECKOM MEXaHUKH. 3aKOHBI
ANEKTPOIMHAMHUKHN W TTPUHITUIT
OTHOCHTEIBLHOCTH

89

[ToctynaTeicenuaIbHONTEOPUMOTH
OCHUTETIbHOCTHU

90

[IpocTpaHcTBEHHO-BpEMEHHOM
untepal. [IpeobpazoBanus
Jlopenua. YcnoBue npu4MHHOCTH.
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMeJICHUE
BPEMEHH U COKpAIllEHUE ITTHHBI

91

9Hepr1/m " UMITYJIBC
peHHTHBHCTCKOﬁ YaCTUIIbI

92

CBsI3b MacCCHI C BHCPFHCIZ 151
HUMITYJIBCOM peHHTHBHCTCKOﬁ
YaCTHUIIBI. 3Hepr1/mn01<o;1




93

PaBHOBeCHOCTGHHOBOGI/BH}"IGHHG

94 | 3akoHcMmenieHusiBuHa

95 ['unores3a M. I1nanka o KkBaHTax.
DOTOHBI

96 | Dmueprus u UMIyIbC(HOTOHA
®ororddext. OnbiThl A. T

97
CroneroBa. 3akoHbIpoTO3PPexTa
VYpaBHeHue DUHIITEHA 1151

98 dotorddexra. "KpacHas rpanumna"
dhoTorddexra

99 HaBnenne ceera. OnbiTol I1. H.
Jlebenena

10 .

0 BonHoBblecBoiicTBauacTHUIL
Bounnsl e bpoitns. JlnmuHa BOJTHBI

10 ne bpoiins u pazmepsl 001acTi

1 JIOKAIMU3AIUH IBHKYIIEHCS
YaCTHUIIbI

10 .

5 KopnyckynspHo-BOTHOBON Tyanu3m

10 JudpakuusdaeKTpOHOBHAKPUCTAILT

3 ax

10 Crenu¢uka usmepeHuit B

4 Mukpomupe. CooTHOIIEHUS
HeonpenenénHocreil ['elizenbepra

10

5 Pemenunerpadpuueckux3agay

10 Pemennepacuérapixizanay




KonTtponsHas pabora o Temam:

;0 "Ocnosel CTO", "KopnyckyinsipHo-
BOJIHOBO ayayn3m"
OMBITHI 110 UCCIIETIOBAHUIO

10 CTPOEHHS aToMa.

8 [TnaneraprasimonenbaromaPesepdo
pAaa

10

9 [Toctrynateibopa

11 Bunpt ciektpoB. CriekTp ypoBHE#H

0 SHEPTUH aTOMa BOJOPOaa

11 CroHTaHHOE U BBIHYXKICHHOE

1 W3JIyYCHHE CBETA

;1 Jlazep
Hyxknonnas Monens aapa

11 I'eitzenOepra-MBanenko. 3apsn u

3 MaccoBO€ YHCIO sijipa. M30Tombl.
PagnoakTuBHOCTH
3aKoH paAMOaKTUBHOTO pacraja.

11 CBoiicTBa HOHU3UPYIOLLETO

4 u3ny4yeHus. Bausaue
PaZOaKTUBHOCTH Ha )KUBBIC
opranusmsl. Jlozumerpus

1 DHeprusi CBsS31 HYKJIOHOB B si/Ipe.

5 Snepubie cunbl. Jledekt maccb

anpa. SlnepHsle peakuuu. SAnepHeie




peaxTopsl. [IpoGiembl
YIPaBIAEMOTO TEPMOSIIEPHOTO
CUHTE3a.
3KOJIOFI/I‘ICCKI/IeaCHeKTLIpaSBI/ITI/ISISI
JNEPHOUIHEPTreTUKU

Meroas! perucTpanuy u
HCCIIEA0BaHUS DIEMEHTAPHBIX
yactul. OyHnameHTanbHbIe

11 B3aUMOJICUCTBHS. bapnoHsl,

6 ME30HBI U JIEIITOHBL.
[IpencraBnenue o
CrannaptHoitmonenu. Kapk-
TJTFOOHHASIMOICTTbAIPOHOB
®du3uKa 3a npeaeaaMu

1 CrangaptHoit monenu. Témuas

7 MaTtepus U TEMHas SHEPTHSL.
EnuncTBODHU3MYECKOMKApTHHBIMHUD
a

11 DTarbl pa3BUTHS ACTPOHOMHUH.

8 3HavYeHUE aCTPOHOMUU
[IpuMeHUMOCTh 3aKOHOB (DU3HKHU

1 TSt OOBSICHEHHUSI IPUPOIBI

9 KOCMHYECKHUX 00OBEKTOB.
MeToapIacTPOHOMHYECKUXUCCIIE0
BaHUHU

12 CoBpeMeHHbIE ONTHYECKHE

0 TEJIECKOTIBI, PaJHOTEIECKOIIBI,
BHeaTMOC(epHas aCTPOHOMHUSI

12 Bun 38é3nnoro neda. Co3sesaus,




SIPKUE 3BE3/1bl, TUIAHETHI, UX
BUJIMMOC JBHKCHUC

Coueynas cucrema. CoJHIe.

;2 CoutnevHast akTHBHOCTb. VICTOUHUK
sHeprun CoJiHIIA U 3BE3]T
3BE3/1bl, UX OCHOBHBIE

12 | xapaxrepuctuku. J{narpamma

3 "crnexTpajbHbIN Ki1ace —
CBETUMOCTB"

12 3Be3ABITIIaBHONIIOCIIEIOBATEIHEHOCT

4 n
Bnyrpennee ctpoeHue 3BE3.

12 CoBpeMeHHbIE TPEICTABICHUS O

5 MIPOUCXOXKACHUN U IBOJIIOLUU
CouHIia 1 3BE3]1.
OTanbDKU3HU3BES

12 Mineunsiii [Iyte — Hama

6 lNanakTuka. Turel raJakTuk.
U&EpHble IbIpBI B AIpaX ralakTHK
Bcenennas. Pacmiupenue

12 Bcenennoii. 3akon Xa66ma. Teopus

7 bonwmioro B3peiBa. PenukroBoe
U3ITy4YeHue

12 | MacmrabuasctpykrypaBcenenHoii.

8 MeraranakTuka

12 | HepeménHblenpobaeMblaCTPOHOMHU

9 u

13 DuU3nYeCKUil MPAKTUKYM 110 TEME




"WccnenoBaHue MarHiTHOTO ITOJIS
MMOCTOSIHHBIX MarHUTOB'" MJIK
"UccnenoBaHue CBOMCTB
(dbeppomMarHeTHKOB" HITU
"HccnenoBanue NeHCTBUS
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3y4yeHne 3aBUCIMOCTH CHJIBI

13

1 Awmriepa OT cuiibl TOKa" WK
"OnpenesnieHne MarHUTHOM
WHJIYKITUY Ha OCHOBE U3MEPEHUS
cuisl Amnepa”
DU3NYECKUH TPAKTUKYM 10 TEME

13 "UccneqoBanue IBJICHUSA

5 AIEKTPOMArHUTHON MHIYKIHUH" WIIN
"OnpenesneHrue HHIYKINU
BUXPEBOTO MAarHUTHOTO TOJIS"
DU3NYECKUH TPAKTUKYM I10 TEME

13 "UccneqoBaHue SABJICHUA

3 camounaykuun" mwiu "Coopka
MOJIEJIH JIEKTPOMArHUTHOT'O
reseparopa"
Ou3nyecKuii MPakTUKyM 1O TEME

13 "N3mepenue neproaa CBOOOIHBIX

4 KoJeOaHuii HUTSHOTO U
MIPYKUHHOTO MassTHUKOB"

13 DuU3NYECKUil MPAKTUKYM 110 TEME




"[IpeoOpa3oBaHme SHEPTUU B
Py KUHHOM MasiTHUKE"

13

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes M0CiIeI0BaTeNbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYILIKY U Pe3UCTOp" WU
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKa"

13

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne nmapaMeTpoB 3BYKOBOU
BOJIHBI"

13

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
MpETOMJIEHUS CTEKJIA" Uin
"[Tomyuenue n3o0pakxeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U
JIMH3bI"

13

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU
(OKYCHOTO paccTOSTHUS OT
BEIECTBA (Ha MIPUMEPE KUTKUX
nuH3)" wm "U3mepenue
(hOKYCHOTO paccTOSTHUS
paccenBaroIIMX JINH3"

14

Pu3HYeCKUN MPAKTUKYM I10 TEME
"Habmronenue audpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH




ceera"

14

Pu3N4EeCKUH IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJibca U
SHEPrUM PEIATUBUCTCKUX YaCTHULL
(o poTorpadusim TpeKoB
3apsSKEHHBIX YACTHUI] B MArHUTHOM
nose)"

14

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrostHHo# [lnanka
Ha OCHOBE MCCIIEJOBaHMS
dboTtorddexra" wim "Uccnenopanue
3aBHCHMOCTH CHJIbI TOKa Yepe3
CBETOJHUO/ OT HANPSIKEHUS "

14

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cekTpa
Pa3peKEHHOTO aTOMAPHOTO
BOJIOPOJIa M ©3MEPEHUE
nocrosiHHOUM Punbepra"

14

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ UCTIOJIb30BAaHUEM
noszumerpa" wiu "M3ydyenue
MOTJIOIIEHHUS OeTa-4yaCTHIL
aJlfoMUHuEM"

14

®du3HYeCKUil MPAKTUKYM 110 TEME
"Habmrogenus 38é31H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C
WCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKCHHUHN JJIST OTIPEICIICHHSI




MOJIOKEHHSI HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro Mosymapus
U sipKue 3BE3/1b1" WK
"Habnronenus B Teneckorn JIyHbI,
IJIAHET, TYMAHHOCTEN U 3BE3JHBIX
CKOIUIEHUI"

O06o01enye ¥ cucTeMaTu3anus
3HaHUl. Posib pusuku u

14 ACTPOHOMHH B IKOHOMHYECKOM,

6 TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH chepax IesiTeTbHOCTH
YyeraoBeKa
O0001IeHne U cUCTEMaTU3 ALl

14 3HaHu#. Posib 1 MecTo QU3HKHU 1

7 ACTPOHOMHUHU B COBPEMEHHOM
HAay4YHOW KapTHUHE MHUpA
O0001IeHne U cucTeEMaTU3aIHs
3HaHu#. Posib pusnyeckoit Teopun
B OpMHUPOBAHUH TIPEICTABICHUNA O

14 (hU3UYECKO KapTHHE MUPa, MECTO

8 (hbM3UYECKO KapTHHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEACTABJICHUI O IPUPO/IE

14 O000IIeHNE H CHCTEMAaTH3aIIH

9 3HaHui mo teme "Kunemaruka"

15 O06o01IeHre U CUCTEMaTHU3aIHS

0 3HaHui mo teme "Kunemaruka"




15 O00011IcHNE ¥ CHCTEMATH3aLIH

1 3HaHu# no teme "JluHamuka"

15 O00011IeHNE B CHCTEMATH3aLIH

5 3Hanuii mo teme "CraTtuka
TBEpIOTO Tena"

15 O00011IeHNE B CHCTEMATH3aLIH

3 3HaHMH 1Mo TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHUKe"
O06o001enye ¥ cucTeMaTu3anus

15 3HaHUH 110 TeMe "OCHOBEI

4 MOJICKYJISIPHO-KHHETHICCKO I
Teopun"

15 OO0o001Ienye ¥ cucTeMaTH3aIys

5 3HaHui no teme "TepmoanHamMuKa.
TemnmoBeIeMalIMHEBL"
O0001IeHre U cUCTEMaTU3AIIH

15 3HaHU# Mo TeMe "ArperaTHbie

6 COCTOSIHHS BEILIECTBA.
®dazoBelenepexoab”

15 O0001IeHne U cuCcTEMaTU3ALIH

7 3HAHUM MO TeMme "DIEKTPUUECKOe
mose"

15 O00011IeHNE U CUCTEMATH3ALIIUSI

3 3HaHui 1o TeMe "IlocToSIHHBIN
IEKTPUYECKHUM TOK"

15 O000IIeHNE H CHCTEMAaTH3aIIH

9 3HaHui 1o TeMe "Toku B

pasnu4YHbIX cpenax”




16

O0001IeHUE U CUCTEMATU3ALIUS

3HAaHUHU 110 TeMe "MarauTtHoe 1moe'

PesepBubiit ypok. O60011eHUE 1

"dusuka atoma"

16 CUCTEeMAaTH3aI¥sI 3HAHHIA 110 TeMe
"DJIeKTpOMarHuTHAs UHYKIUs"

16 PesepBHblit ypok. O60011EHNE U

9 CUCTEeMAaTH3aIvsI 3HAHWIA 110 TeMe
"Mexanudeckue koyiebaHus"

16 PesepBHblit ypok. O60011eHNE U

3 CUCTEMAaTH3aI¥sl 3HAaHHUHA 110 TeMe
"JJIeKTpOMarHuTHEIE KoieOaHus"
PeseprubIit ypok. O6001meHNe 1

16 CUCTEeMAaTH3aI¥sl 3HAaHHUH 110 TeMe

4 "MexaHu4yecKkue u
3JIEKTPOMArHUTHBIE BOJTHBI"

16 PesepBubIit ypok. O6001eHNE 1

5 cUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"OnTuka"

16 PesepBubIit ypok. O6001IeHNE 1

5 CUCTEeMaTH3alusl 3HAaHHU 110 TeMe
"OcnHoBbl CTO"
PesepBHriit ypok. O6001IeHE U

16 CUCTEMATHU3AalUA 3HAHUN I10 TEME

7 "KopryckynsipHO-BOJIHOBOM
nyanuzm"

16 PezepBHblit ypok. O0oO1IeHNE U

3 CUCTEeMAaTH3allHsl 3HAHHI 110 TeMe




PesepBHeiit ypok. O600ICHNE 1

16 | cucremaTH3anMs 3HAHUHA 10 TEME 1
9 "du3uKa aTOMHOTO S/1pa U
3JIEeMEHTapHbBIX YacTuil"
17 PesepBHblit ypok. O60011IeHNE U
0 cUCTEMaTH3alusl 3HAaHUM 110 TeMe 1
"OnemeHTs! acTpou3UKKN"
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME
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