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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBaTeinbHOM mporpammsel, npeacrtaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa30oBaTEIbHBIX OPraHU3AIMSIX
Poccuiickoit ~ depeparuu, — peaJM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUYEHHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00y4aroImuXcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MEJsAX, COAEpNKaHUM, OoOIen
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKu YriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEATM30BATh
3a/1layu MPo(PECCUOHATLHON OpUEHTAIMM, HAPABIEHO HA CO3/IaHUE YCIOBHUM IS
NPOSIBJICHNSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUZUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHHUATIBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsloTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM sl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXCs, OCBOMBIIHX
mporpaMMmy 10 (HM3MKE Ha YypOBHE cpeaHero obmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEIAMU (DU3UKHU TSl COCTABIICHHUSI CBOUX pab0YHUX TIPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allui  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coXpaHEeHHUs 00s13aTeNIbHON YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B OpMUpPOBaHHE YMEHHH NMPUMEHATH HAyUHbIN
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypcC SIBISETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

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

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
yYpOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUM U TEXHOJOTHH, a TaKXKe OOCYKIEHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
IIPUHIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BAHUHU CaMOCTOSITEIBHOTO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie pabOThl U pabOThl NpakTUkyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaius paboT MNpakTUKyMa B CHUCTEMY JIa0OpaTOpHBIX pPaboT, KOTOphIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 00001MEHHOTO BH/Ia O€3 TOIIaroBoi HHCTPYKIIHH.

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 00pa30BaTEIILHOTO MPOIIecca UCXOIs U3 0COOCHHOCTEH OYPOYHOTO
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.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
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, TaKk 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
buznueckoi MOACNU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO 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 kabuHera. B kaOuHere (GU3HKK JODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OPMUPYETCS B COOTBETCTBHHM 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.

JlabopatopHoe 00oOpyJoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX padoT
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 U LU(POBBIX MPHOOPOB, 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 HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

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

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUS MaTepUH U PyHTaMEHTAIbHBIX 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 QU3UKM Ha YPOBHE CPETHEro 00I1Iero 00pa3oBaHus:

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
buznuecKknx SBICHUA B TPUPOAEC U JUISl MPUHATHS TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojENH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4HCIE 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
(¢u3nYecCKnX OSKCIEPUMEHTOB, aHajW3a MW HUHTepIpeTrauuud uHpOpMaluy,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
oOpazoBanus oTBoAuTCs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B HEZEIO), B
11 knacce — 136 yacoB (4 yaca B HEJEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NPaKTUYECKUX paboOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JENacT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTanbHasg HayKa o npupojae. Hay4unslil 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
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC JATYMKOBBIC 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. dusnyeckuii 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTU. Du3nueckas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsOKEHHUS B LEMU MOCTOSHHOTO TOKa TMpH
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 ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
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 MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue 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>KHOCTHU. YTJoBas M JIMHEWHass cKopocTh. I[lepmon u yactora oOpaieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsAIOB, LEMNHbIC, MIECTEpEHYATHIE W PEMEHHBIE IEepenayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN C UCTIOJIb30BAHUEM 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.

CpaBHeHuE TyTEH, TPAEKTOPHIl, CKOPOCTEN IBHXKEHHUS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JBUYKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nABWKEHHs 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 Tepuojia OOpalieHUs] KOHUYECKOrOo MasiTHHKA
OT €ro napaMeTpoB.

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 MatepuaibHONU 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 IIJIAHETHI W OT reorpaduyeckod MmUpOThl. JIBUXKEHUE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONpOTUBIEHUS TpPU ABUKEHUU Tella 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  PaABHOJCHCTBYIOLIEH  MNPUIOKEHHBIX K TEIy CHJI 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 PACCTOSTHHE OT €ro MAcCHl.



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

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

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

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomsul, nPaKmuKym.

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.

Nmirynibc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUaIbHOM TOYKM. [IpencraBieHne O coxpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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 HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune 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, nabopamopnuie pabomot, npaKmukKym.

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 coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMM KA.

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 TBEPIBIX TEI M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



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

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

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: 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 BemlecTBa. [ paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UEaIbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] 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, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro nporecca.

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
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEJIHHE 3HAYCHHUsI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHUKE — CHCTEMa YpPAaBHEHUN:
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.

KBa3zucratnyeckne 1 HECTATUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

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

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas U MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMoOAMHAMUKU. BHyTpeHHsas odHeprus. KoauuectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

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

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
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 Kaphro.

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 CBEPXHM3KUX TEMIEpaTyp, YTHWIM3alUs «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

Bo3nymiHoe oraumso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcanus. Vcnapenue u kuneHue. Y ielbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS
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 FOHra.
[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 s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuueckue yCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI:  KUJKUE
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.



Kanunnsapusie siBeHus..

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

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 FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, MAMDIIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

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

HanpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubeiii  3apsan.  Jluaum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojs. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilose paBHOMEpPHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MMEPEMEHHON 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, npaKmuKym.

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 (HampsKEHUA ) 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.

[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



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

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

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKAa. 3akoH Owma mis
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

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 3aBUCUMOCTH CHJIBI TOKA OT COTMPOTHUBIICHHS TIPU TTOCTOSTHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY MOJIIOCAMU HCTOYHHKA 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 npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY MOJIOCAMH HCTOYHHMKA 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
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBIICHUS METAIJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKUA TOK B DJIEKTPOJIMTAX. DJIEKTPOJIUTUYECKAS AUCCOLMALUSA.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: TIa30paspsiIHbIe
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

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 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYecKux BETUYUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKux BEIWYMH, MPOBEPKa MPENJIOKEHHBIX TUNoTe3 (BbIOOp U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEIMETHBIX CBI3E€U C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopusl, HaAONIOAEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, HU3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIIMBAa Il  BBIPAOOTKU  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBAa, MOJSpHAs Macca, MOJydYeHHEe HaHOMATepUasioB, TEIJIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHMEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, TOJIYTIPOBOJHUKOBBIE TPUOOPHI, raJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJAHHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKH, Iapa- U JUaMarHETUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIIMM ~ MAarHUTHOTO  MOJsA  IOJOCOBOTO 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.

JevictBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKUuUsL.

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
noJie.

[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 TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOU/, 3alIUTa OT JICKTPU3ALUU TEJ MPU ABUKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[TaneHne MarauTa B aJlOMUHUEBOM (MEeIHOMN) 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 UHAYKIMU BUXPEBOTO MArHUTHOTO TIOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

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

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

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

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANPSDKEHUS TPU pasinyHON (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Wneanbusiii  Tpanchopmatop. IlpousBoactBo, mnepegadya u MoTpeOiIeHHE
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VY eTpoicTBO U IPUHIIKIT IEUCTBUSA TpaHCchopMarTopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue 31eKTpOMarHiTHOrO pe30HaHCa.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie 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,
noJisipu3aius, uHTepdepeHus u qudpaKims.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

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

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

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.
To4yeyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI oTpaxeHus ceTa. [locTtpoeHue nzoOpaxeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTHYECKUX 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 Cujia TOHKOW JIMH3BL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEr0 JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. WuaTepdepenums cBera. KorepeHTHbIE HCTOYHHUKH.
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 ~MAaKCUMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOI'O CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanue cBOWCTB M300pakeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue nonsipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenue cnekTpa M3Iy4eHHUS CBETOIMOAA TP MOMOIIN JUGPAKIIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE TMIPOLIECChI: CITyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. KopnyckyaapHno-60110860i1 oyaiusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa 11 potodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 0o0JacTU JIOKAIM3alMKM JABWXKYIICHCS dactuibl. KopmyckymspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOJATYMK, TYHHENbHBIM MHUKPOCKOIN, COJIHEYHas Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

OneITel MO HCCIENOBAaHHUIO CTpoeHUs atoMma. [lnmaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXIECHHOE U3NyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens 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. Du3zuxka amomHo20 A0pa u 31eMEeHMAPHLIX YACMUY,.

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

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W 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 siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOI0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJIOTMYECKHE AaCHEKThl Pa3BUTHS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit moaenu. KBapk-riatooHHas MOAENb apPOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, 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 ACTPOPHU3UKH.



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

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJANOTENIECKONbI, BHEATMOC(EpHAsT aCTPOHOMHUSI.

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

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJIbHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
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. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

Macmra0bnas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBEpHOro MOJylIapus U SPKUE
3BE3/BI.

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

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pasjuenax «YUYCHUYECKUU  JKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELUAJIBHON TEOPUU OTHOCHTEIbHOCTHY, «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHOW HAYyYHOM KapTUHE MHUpPA, 3HAYECHHUE ONMUCATEIBHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX 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.

Mesicnpeomemmuvle nonamus, C6A3aHHbBIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMArHOCTHMKA B MEIWIIMHE, OINTHYECKHUE SBICHUS B JKUBOU
IIPUPOJIE.

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

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX DY/,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

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



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



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEIbHOMN AEITEIBHOCTH, B TOM YUCIIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECAX IPAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMU JIESATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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 BKJIaJ|a B OCTPOECHNUE YCTOWYUBOTO OYyIYIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



MHTEpEeC K pa3iIuyHbIM chepaM npodeccuoHaNbHON NeATeIbHOCTH, B TOM
quclie CBS3aHHBIM C (U3MKOH © TEXHWKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
o0nacTu (HM3UKHM HA MIPOTSKEHUH BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh AKOJOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

paclIMpeHue ONbITa JESITEIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 U HCCIEAOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMmarpuBaTh €€ 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 HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

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



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

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

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
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
NESATEeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBHKH;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 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 ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBISTH TOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHW3allMOHHBIX 3a7ad C COOJIOJCHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
y4€TOM Ha3HayeHus HHPOpPMAMU U LEJIEeBOW ayAUTOpUH, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEIACTABICHHS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEMN KaXKJA0I'0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOIO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  IpOSBIATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyITUpOBaTh COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsTh ~ paMKd  yY4eOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3HUKHN, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BAaTENbHBIM W KYyJIBTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



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;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh TMOHHUMATh  AIMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE Pe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M J3TUYECKOM cdepax JeaTeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU NIPEACTABICHUN O (U3UUECKON KAPTUHE MUPA;

paznuyarh YCJIOBHMS NPUMEHMMOCTA Mojeled (u3Myeckux Tea U
npoueccoB (SIBIEHUM): HHepLUHalbHAasg cHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEIO, MaTepuajgbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE mMajeHue, alCcoNoTHO ympyras jaedopmaius, aOCOIOTHO
yIpyroe u abCoJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIH Ta3a, sKUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJIeajJbHblid ra3, TOUCUHBIN 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBH)KCHHSI, (POPMYJIbl KHHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEprud,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOU IHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO JABMXKEHUS M KOHILIEHTPALHMEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MengaeneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JJICKTPOJAUHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXE€ MPAKTUUYECKM BaXKHBIE COOTHOIIEHHUS: 3aKOHbI OMma i ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyrol aedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Tena, padora B TEPMOAMHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIHPHOIO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEmiIoBOTO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSIKEHHOCTh 3JEKTPUUECKOTO TOJIS,
HanpsOKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHUHAT DSJIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, JJIEKTpUUECKass €EMKOCTh ILIOCKOTO
KOHJICHCATOpa, COMPOTUBICHHUE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
napasjieIbHbIM COCIUHEHUEM PE3UCTOPOB, SHEPIHUS IJIECKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBMKCHUE 4YacTUIl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAlWs, IUIaBJICHUE U KPUCTAJUIN3ALUs, HAIIPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, IKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MPOBOJIUTH UCCIEOBAHNE 3aBUCUMOCTH OJHOUN (DU3NYECKON BETMUYUHBI OT
IpYrol €  HCIOJb30BAHMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUPOBAaTh pE3yJibTaThl MOJYYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOIOTHBIX MOTPEITHOCTEN M3MEPEHUH, JeNIaTh BHIBOJBI IO pe3yIbTaTaM
WCCIICIOBAHMS;

MPOBOJNUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

co0roIaTh TpaBwiia 0€30MacHOTO TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B pamMKax yueOHOro DOKCIepMMEHTa, MpakTUKymMa W  y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON EATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
(¢u3nYecKoil MOJENbI0: Ha OCHOBAaHHWM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBeUalmeld TpeOoBaHUSAM 3ajavu,
NPUMEHATH  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IIOCTYJaThl
(U3NYECKUX TEOpHd TPU HCIIONH30BAHUH MaTEeMAaTUYECKUX METOJIOB
peleHus 3a/1a4, TPOBOAUT PACYETHI HA OCHOBAHUY UMEIOIIUXCS JTaHHBIX,
aHAJM3UPOBATh PE3YNbTaThl U KOPPEKTUPOBAaTh METOABI PEIICHHS C
y4ETOM TOTYYEHHBIX PE3yJIbTaTOB;

pemaTh KadecTBEHHBbIC 3a/JayH, TpeOyIollue NPUMEHEHHs 3HAaHUN U3
pa3HBIX Pa3lenoB Kypca (GU3UKH, a TAK)KE WHTETPALlUN 3HAHUH U3 APYTHX
IpPEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IETI0YKY PacCyKICHUH ¢ OMOPOil Ha N3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHUS Ui OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHl;

aHaJIM3UPOBATh M OLIEHUBATh MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTIONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTHUS UEJIOBEUYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMALMK, TOJYYEHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETeHHMs] HOBBIX 3HAHUW B Mpolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBAaTHO OIIEHMBATh BKJIAJ KaXIOTrO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKH B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TNPUMEHUMOCTH Mojelned (U3NYECKuX Tel U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
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
OTPAaHUYEHHOCTb UCTOJIb30BAHUS 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
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM WEemu CcO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii u BTOpod moctynatel bopa, mnpuHUIMN
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO MOJIS, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKMM HMITYJIbC, IOJHAs DSHEPIUs,
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, Ju(pakuus, JIUCHEpcUs, TOJIHOE BHYTPEHHEE OTpaKEHUE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

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

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

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIINX B 3BE37aX, B 3BE3IHBIX CHUCTEMAX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUPOBATh  pe3ydbTaThl  IOJIYYEHHOM  3aBUCUMOCTH



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

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHs], OIICHWBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NONyYeHHBIE PE3yabTaThl W JieJaTh BBIBOJ O CTaTyce MPEJIOKEHHOU
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOIMCTB U J1a0OPaTOPHOTO 00OPYI0BAHNUS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThl (PU3NUECKUX TEOpUi
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTth KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCTOJb30BaTh TEOPETUUYECKUE 3HAHMS Il OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE Pa3yMHOM HCIHOJIB30BAaHUHU JOCTHXKCHUU



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C KCIOJHEHHEM pa3IUYHBIX COIMATBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie nmpohecCHOHAIBHON IeITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
KonTtpoibHbie IIpakTH4eckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
Bocnumamenvnbviii komnonenm cooepoicanus pazoena

YcraHoBNIeHNE JOBEPUTEIbHBIX OTHOIICHUH MEXIY YUHUTEIeM U €ro YYeHUKaMH, CIIOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPUSTHIO
yYalIuMHcs TpeOOBaHUN M MPOCHO yUUTENs, NPUBJICUEHUIO MX BHUMaHUS K OOCYXJaeMoil Ha ypoke MH(OpPMAlUM, aKTUBH3AIUH HX
MO3HABaTEILHOMN IEITEILHOCTH.

[ToOyxaeHrne MKOJIBLHUKOB COOMIONaTh Ha YpOoKe OOLIENpPUHAThIE HOPMbI MOBEICHHS, MpaBuUjia OOIIEHUS CO CTApIIMMH (YYUTENsIMU) U
CBEPCTHUKAMH (ILIKOJIbHUKAMHU ), IPUHIUIIBI Y4€OHOMN TUCIMIIIIMHBI U CAMOOPIaHU3aIUH.

[IpuBneueHre BHUMaHUS MIKOJbHUKOB K [ICHHOCTHOMY aCHEKTY M3y4aeMbIX Ha YPOKaX SIBICHHUH, OpraHn3anus ux paboTsl ¢ oJIydaeMoi Ha
YPOKE COLMAIIBHO 3HAUUMON MH(pOpMaLuell — MHULIMMPOBAaHUE €€ 0OCYKACHNUS, BBICKA3bIBAHUS YJAIIUMUCSA CBOETO MHEHUS 110 €€ IOBOLY,
BBIPAOOTKHU CBOErO K HEll OTHOILIEHUSI.

@®opMUpOBaHHE TBOPYECKOI'O MBIIUICHHS] 3HAKOMCTBO YYalllUXCSl C OCHOBHBIMH 3TallaMM MOJTYYEHUS HAy4dHbIX 3HAHUH U C UMEBIIMMHU
MECTO B UCTOPUH (PU3UKM HAyUHBIX 320y ACHUSAX U OLINOKaX.

dopMupoBaHHE IPEACTABICHUH O NPAKTHYECKON [IEHHOCTH (PU3HUKU KaK HayKH U y4eOHOTO IpeaMeTa.

HccnenoBarenbekas A€ATENIbHOCTD: SKCIIEPUMEHTAIbHbBIE U TEOPETUUYECKHUE METO/Ibl HAyYHOI'O MI03HAHMSI TEIUIOBBIX SBJICHUH.

1.1

Hayunslii MeTo 1 mo3HaHus IPUPO/IBI 5

Utoro no pazneny 5

Pa3zpen 2. MEXAHUKA
Bocnumameﬂbelﬁ KOMNOHEHM coaepofcaHuﬂ pa3deﬂa

VYcraHOBNIEHHE JIOBEPUTEIbHBIX OTHOLIEHUM MEXAy YYHMTENIeM M €ro Yy4eHHKaMH, CHOCOOCTBYIOIIMX IO3UTUBHOMY BOCIPHSTHIO
yJaluMucs TpeOOBaHUI M MPOCHO yduTens, MPHUBICUEHUIO MX BHUMAHHUSA K 00CYXJIaeMOW Ha ypoke MH(pOpPMalUH, aKTHBHU3ALUU HX
II03HABATEJIbHOM JEATEIBHOCTH.

[ToOyxieHre MIKOJILHUKOB COOJIONaTh Ha ypoKe OOIIENpPHUHAThIE HOPMBI MOBEAEHUS, MpaBHUja OOLICHUS CO CTapIIUMM (YUUTENSIMU) U




CBEPCTHUKAMU (IIKOJIbHUKAMH ), TPUHIIMITEI y4eOHOM TUCIUIUIMHBI U CAMOOPTaHNU3ALUH.

[TpuBneyeHre BHUMaHUSA MIKOJbHUKOB K IIGHHOCTHOMY aCIEeKTY U3Y4aeMbIX Ha YPOKax sIBICHHUM, OpraHu3aus ux paboThl C MoJy4aeMoi Ha
YpOKE COLMAIBHO 3HAYUMON MH(pOpManneil — MHUIUUPOBAHHUE €€ 0OCYX/ICHNUS, BEICKa3bIBAaHUS yIAIIUMHUCS CBOETO MHEHHS TI0 €€ TTOBO.LY,
BBIPAOOTKHU CBOETO K HEl OTHOIIICHHUSL.

DOopMHUPOBAHUE TBOPUECKOTO MBIIIJICHUS 3HAKOMCTBO YYAIlMXCS C OCHOBHBIMU dTallaMH IMOJYYEHHUs HAY4YHBIX 3HAHUN U C MMEBILIUMU
MECTO B UCTOPUH (PU3UKH HAYYHBIX 3a0JTy)KACHUSIX U OLITHOKaX.

dopMHUpoBaHHUE MPEICTABICHUM O MPAKTUYECKON [IEHHOCTU (PU3UKH KaK HAyKu U y4eOHOTO MpeaMeTa.

dopMHUpOBaHUE TUATEKTHKO-MaTepHaAIMCTUYECKOTO B3IVISAAa HAa IPUPOY U €€ TO3HAHUE;

®opMHUpOBaHUE MOJUTEXHUUECKUX 3HAHUM U YMEHMH (3HAHUS HAydHBIX OCHOB COBPEMEHHOM MEXaHM3alluK MPOU3BOJICTBA, HA TPAHCIIOPTE
U B CEJIbCKOM XO3SIIICTBE);

WneiiHo-nonuTHYeckoe BOCHUTAaHHE Ha YpoKax (M3HKU (pacKpbITHE OCHOBHBIX HANpaBICHUI Pa3BUTHS U YCKOPEHHUS B COBPEMEHHOM
MIPOU3BOJICTBE);

Bocnuranue narpuoTtusma (packpbiTHe BKJIaJa PYyCCKHX, COBETCKUX M POCCHICKUX YYEHBIX B pa3BUTHE MEXAHUKH W HCIIOJIb30BAHUS €€
JNOCTHXKEHUI Ha MIPAKTHUKE).

2.1 Kunematuka 8 1
2.2 JlnHamuka 8
2.3 Craruka TBEpAOTO TENa 4
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 9
Hroro mo pazgeny 29

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
Bocnumamenvnvie komnonenm cooepaicanus pazoena

YcraHoBieHue JOBCPUTCIIBbHBIX OTHOIIICHHUHN MCKAY YUYUTCIEM U C€ro Yy4YCHUKaMU, CHOCO6CTBYIOH_[I/IX MO3UTUBHOMY BOCIHPUATHIO
yqaluiuMucs TpeGOBaHI/Iﬁ u HpOCB6 YUYHUTCIIA, MPUBJICYCHHUIO MX BHUMAHHA K 06cy>1<z[aeM0171 Ha YpOKE I/IH(bOpMaI_[I/II/I, AKTHBU3allMN HX
IM03HAaBaTEJILbHOM JCATCIIBHOCTH.

HO6y>KI[eHI/Ie IIKOJIbHHUKOB CO6J'IIOI[8.TB Ha YpPOKE 06IHerI/IH$ITLIe HOPMBI IMOBCACHUA, ITPpaBUJIa O6H.[6HI/I$I CO CTaplmuMu (y‘II/ITeJ'ISIMI/I) u
CBCpPCTHUKaAMU (H_IKOJ'IBHI/IKaMI/I), IMPUHIIUIIBL yqe6H0171 AUCHUIUIMHBI U CaMOOpPTaHHU3alluu.

HpI/IBJ'IeLIeHI/IC BHUMAaHUS IKOJIBHUKOB K ICHHOCTHOMY ACIICKTY U3Yy4YaCMbIX Ha YpOKax HBJ'ICHHfI, opraHu3sanus ux pa6OTBI C nonyqaeMoﬁ Ha
YPOKE COLIMAJIBHO 3HAYUMOM HH(bOpMaHHeﬁ — WHUOUHUPOBAHUC €C O6Cy)KI[eHI/IH, BBICKA3bIBAHUS YHAIIIUMHUCA CBOCTO MHCHUS T10 €€ ITIOBOAY,
BLIpa6OTKI/I CBOET0 K HEM OTHOIIICHHUSL.

(DOpMI/IpOBaHI/IC TBOPYCCKOTO MBIIUJICHUA 3HAKOMCTBO YYalIUXCA C OCHOBHBIMHU 3TallaMH IOJIYUYCHHSA HAYYHBIX 3HAHUM U C MMEBIIMMH




MECTO B UCTOPUH (PU3MKH HAYUHBIX 3a0JyKACHUSIX U OLIHOKaX.

®opMupoBaHHE MPEACTABICHUH O MPAKTHYECKON IIEHHOCTH (PU3KMKU KaK HayKW U y4eOHOTO IpeaMeTa.

®opMHpOBaHNE TUATIEKTUKO-MAaTEPUAITMCTUYECKOTO B3IVIsAa HA IPUPOJLY U €€ ITI0O3HAHHUE;

['pynmoBoe oOCyKaeHne: yMEHHE OIMCHIBATH MOJICKYIISIPHBIE H TEPMOTMHAMUYECKHIE MTPOIECCH (PM3MUECKUMH BETMYMHAMHE U 3aKOHAMH,
BrimonHenune npakTndeckux padboT Ha (a3oBbIE MIEPEXOIBI.

31 OCHOBBI MOJICKYJISIPHO-KUHETHUECKOM 13 1
TEOPHUH
3.2 Tepmoauaamuka. TerIoBbIe MATUHBI 14 1
33 ArperatHbie COCTOSIHUS BELIECTBA. 12 1
' ®azoBEIE TIEPEXOIBI
Hroro mo pazueny 39

Paspnen 4. JIEKTPOIUHAMUKA
BocnumamenvHuvle komnonenm cooepicanus pazoena

YcraHOBIIEHHE JIOBEPUTEIBHBIX OTHOIICHHH MEXKAYy YYHTEIEM W €ro YYeHHKAMH, CIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCIPHUSITHIO
yyamuMucs TpeOOBaHMH W MPOCHO y4YHUTENs, MPUBJICYCHUIO MX BHUMAaHUSA K OOCYKIaeMOW Ha ypoke WH(QOPMAIUH, aKTUBU3ALUU WX
MO03HABATEIILHOW JACSATEIHHOCTH.
[ToOyxieHne MKOJIBPHUKOB COONIONATh Ha YpOKE OOIICTPUHSITHIC HOPMBI MOBEICHUSI, MpaBWIa OOIICHHUS CO CTapIIUMU (YUUTEISIMU) U
CBEPCTHUKAMU (IIKOJIBHUKAMH ), IPUHIIMITBI Y4eOHOM TUCIUILIMHBI U CAMOOPTaHU3AIHH.
[TpuBneueHre BHUMaHUS IKOJLHUKOB K IICHHOCTHOMY aCIEKTY M3y4aeMbIX Ha YPOKAX SIBIICHHUI, OpraHU3alus UX paOdOThI C IMOJIy4aeMoi Ha
YPOKE COLMAIBHO 3HAYUMOW MH(pOpMaNuell — MHUIIMUPOBAHKUE €€ 0OCYXKICHHUS, BRICKa3bIBAaHUS yYAIIUMUCS CBOCTO MHEHHSI TI0 €€ ITOBOLY,
BBIPA0OTKHU CBOETO K HEl OTHOIIICHUSI.
®opMUpOBaHKE TBOPYECKOTO MBIILUICHHSI 3HAKOMCTBO YYalIUXCS C OCHOBHBIMH 3TallaMH TOJYYCHUS HAyYHBIX 3HAHUH U C UMEBIIUMHU
MECTO B UCTOPUH (PU3HKH HAYYHBIX 3a0JyXKICHUSIX U OLITHOKaX.
dopmMupoBaHKE IPEACTABICHUHN O IPAKTHYECKON IICHHOCTH (DU3UKH KaK HAyKU U y4eOHOTO TpeMeTa.
dopmMupoBaHKE AUATCKTUKO-MATEPHATUCTUYECKOTO B3IIIsiIa HA IPUPOJTY U €€ TIO3HAHUE,
I'pynmoBoe oOcyxieHre: yMeHrne OMUCHIBaTh MOJIEKYISPHBIE U TEPMOJIUHAMUYECKHE MPOIIECCH PU3NIECKUMU BETMUMHAMH U 3aKOHAMU;
dopMHUpOBaHUE HABBIKA YBAKUTEIIHLHOTO OTHOILIEHHS K UY>KUM UJesiM, 0()OpPMIIEHHBIM B paboTax Ipyrux UCCleAoBaTeNel yepes:

- aHaIu3 TEeKCTOB, OMHCHIBAIOLIUX MPOSBICHUS NEKTPOJUHAMUKY B TEXHUKE: PAINOCBA3b, TEICBU3UOHHAS CBS3b, ONTHUECKHUE TPHUOOPHI

u Jp.




4.1 DIEeKTPUUECKOE MOoJIe 18
4.2 [1oCTOSAIHHBIN 2NEKTPUUYECKUI TOK 18
4.3 Toxu B pa3nu4HbIX cpeax 4

Hroro mo paznmeny 40

Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
Bocnumamenvnvie komnonenm cooepaicanus pasoena

YcraHoBNIeHUE JOBEPUTEIBHBIX OTHOIICHWH MEXIY YUHUTEIEM U €ro YYE€HUKaMH, CIIOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPUSTHIO
yYaliuMucs TpeOOBaHUN U MPOCHO y4duTelNs, NPUBJICUEHUIO MX BHUMaHUS K OOCyXJaeMoil Ha ypoke MHQOpMAalMM, aKTUBU3ALUH HX
IT0O3HABATEJILHON JESTENBHOCTH.

[ToOyxaeHre MKOJIBLHUKOB COOMIONaTh Ha YpOoKe OOLIENpPUHAThIE HOPMbI MOBEICHHS, MpaBuUia OOIIEHUS CO CTApIIMMH (YYUTEIsIMU) U
CBEPCTHUKAMH (ITKOJBHUKAMH ), IPUHIIAITHI Y4eOHOM TUCIUIIIHHBI U CAMOOPTaHU3AITHH.

[IpuBreyeHre BHUMaHUS NIKOJIBHUKOB K IEHHOCTHOMY acIEeKTy M3ydaeMbIX Ha ypoKax SIBJICHHM, opraHu3anus ux padboTsl ¢ MoJIy4aeMoi Ha
YpOKe COIMAIbHO 3HAYMMOW MH(pOpMaIiel — THUIIMUPOBaHHE ee 00CYXIeHUs, BBICKa3bIBAHUS YUaIlIUMKCS. CBOETO MHEHHMSI IO €€ MOBO/TY,
BBIPAOOTKHU CBOErO K HEll OTHOILIEHUSI.

®opMUpOBaHKE TBOPUECKOI'O MBIIIJICHUS 3HAKOMCTBO YYAlllUXCS C OCHOBHBIMH 3TallaMM IOJIYYEHUS HAydHbIX 3HAHUH U C UMEBIIMMHU
MECTO B UCTOpHUH (PU3UKHU HAYYHBIX 320 Ty)KJIECHUSX U OIMHOKAX.

dopMupoBaHHE MPEACTABICHUH O IPAKTHUECKON [IEHHOCTH (PU3HUKU KaK HayKH U y4eOHOTO IpeaMeTa.

dopMupoBaHHE AUATEKTUKO-MAaTEPHATUCTUYECKOTO B3IIIsAja HA IPUPOLY U €€ TI03HAHUE;

®opMUpOBaHHE CAMOCTOATEIBHOCTH IIPU PELIEHUH 3a/1a4, CBA3aHHBIX C SKCIIEPUMEHTOM.

OTpaboTka M COBEPLICHCTBOBAHUE Yy YYaIlUXCS SKCIEPUMEHTAIbHBIX YMEHUI IyTeM MCIIOJIb30BaHUs Oojiee CIO0KHOro 000pYylOBaHHUS,
0oJ1ee CI0AKHOIO SKCIEPUMEHTA.

5.1 Ou3nyecKuil MPakTUKyM 13 13
Utoro no pazneny 13
PezepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136 8 13




11 KVIACC

KousnuecTBo 4acoB DJIeKTpOHHbIe (HN(PPOBbBIE)
Ne HanmeHoBaHMe pa3je/ioB U
KonTtpoibHbie IIpakTH4eckue o0pasoBaTejibHbIe
n/n TeM NPOrpaMMbl Bcero
padoTsI padoThbI pecypchl

Paznea 1. JIEKTPOJANHAMUKA
Bocnumamenvnvie komnonenm cooepoicanus pazoena

VYcraHoBNIeHUE JOBEPUTEIBHBIX OTHOIIEHWH MEXIY YUHUTEIEM U €ro YYE€HHUKaMH, CIIOCOOCTBYIOUIMX IO3UTHBHOMY BOCIPHUSTHIO
yYaliuMucs TpeOOBaHUN U MPOCHO y4uuTelNs, NPUBJICUEHUIO MX BHUMaHUS K OOCyXJaeMoill Ha ypoke MHQOpMAalMH, aKTUBU3ALUH HX
MO3HABaTEILHOMN IEITEILHOCTH.
[ToOyxaeHre MKOJIBLHUKOB COOMIONaTh Ha YpOKe OOLIENpPUHAThIE HOPMbI MOBEICHHS, MpaBuUjia OOIIEHUS CO CTapiUMU (YUUTEISIMHU) U
CBEPCTHUKAMH (ITKOJIBHUKAMH ), IPUHIIAITHI Y4eOHOM TUCIUIIIHHBI U CAMOOPTaHU3AITHH.
[IpuBrneyeHre BHUMaHUS NIKOJIBHUKOB K IEHHOCTHOMY acleKTy U3y4yaeMbIX Ha YPOKax SIBJICHUN, OpraHu3aus ux paboThl ¢ MoxydaeMoil Ha
YpOKe COIMAIbHO 3HAYMMOW MH(pOpMaIiel — THUIIMUPOBaHUE ee 00CYXKIeHUs, BBICKa3bIBAHUS YUaIlIUMKCSI CBOETO MHEHHMSI IO €€ MOBO/TY,
BBIPAOOTKHU CBOErO K HEll OTHOILIEHUSI.
®opMUpOBaHHE TBOPYECKOI'O MBIIUICHHS] 3HAKOMCTBO YYalllUXCSl C OCHOBHBIMH 3TallaMM MOJIYYEHUS HAy4dHbIX 3HAHUH U C UMEBIIMMHU
MECTO B UCTOpHUH (PH3UKHM HAYYHBIX 3a0y)KIEHUAX U OIMHOKAX.
dopMupoBaHHE MPEACTABICHUH O IPAKTHYECKON [IEHHOCTH (PU3HUKU KaK HayKH U y4eOHOTO IpeaMeTa.
dopMupoBaHHE AUATEKTUKO-MAaTEPHUATUCTUYECKOTO B3INIsAa HA IPUPOLY U €€ TI03HAHUE;
I'pynnoBoe oOCykeHHEe: yMEHHE OIMChIBATH MOJIEKYJIIPHBIE U TEPMOJAMHAMHUYECKUE MPOLECChl (PU3NUECKUMU BEJIMYMHAMU U 3aKOHAMU;
®dopMupoBaHKE HaBbIKA YBAXKUTEIBHOTO OTHOLIEHUS K YY)KUM UAesM, 0()OPMIICHHBIM B paboTax Jpyrux ucciiefoBarenei yepes:

- aH&JIN3 TEKCTOB, OIMCHIBAIOILUX MIPOSBICHUS JEKTPOANHAMUKY B TEXHHUKE: PaJMOCBs3b, TEJIEBU3UOHHAS CBA3b, ONTHYECKUE IPUOOPHI

U Jp.

1.1 MarauTtHoe mnoJe 12

1.2 DNeKTpOMarHuTHask MHIYKLHS 13 1
Hroro no paszneny 25

Pasnen 2. KOJIEBAHUSA U BOJIHbBI
Bocnumamenvusie komnonenm codepaicanus pazoena

YcraHoBIIEHHE JOBCPUTCIIbHBIX OTHOIIICHUH MCXKAY YYUTCICM M C€ro YUCHUKAMWU, CHOCO6CTBYIOH_[I/IX MO3UTUBHOMY BOCIPUATHIO




yJamuMucs TpeOOBaHUN M MPOCHO y4MTeNs, MPUBJICYEHUIO UX BHUMAHUSA K OOCYKJaeMol Ha ypoke HH(OpMaIiH, aKTUBU3AIUH HX
IIO3HABATEJILHOM JEATCIIBHOCTH.
[ToOyxneHne MIKOJILHUKOB COOIONATh Ha ypOKe OOIICTIPUHATHIE HOPMBI TOBEACHUS, MpaBHia OOUICHHUS CO CTApIIUMH (YIUTEISIMH) U
CBEPCTHHKAMH (IIKOJIBHUKAMH ), IPUHIIAITEI y4eOHOM TUCIUIIIMHBI U CAMOOPTaHU3AIIHH.
[IpuBneyeHre BHUMaHUS MIKOJBHUKOB K IICHHOCTHOMY aCHEKTY M3y4aeMbIX Ha YPOKAaxX sIBJICHUN, OpraHu3aiust ux paboThl ¢ OTydaeMOi Ha
YpOKe COLMAIBHO 3HAYUMON MH(pOpManneil — MHUIUUPOBAHHUE €€ 00CYXKICHHUS, BEICKa3bIBAaHUS yIAIIUMUCS CBOETO MHEHHS TI0 €€ TTOBO.LY,
BBIPAOOTKH CBOErO K HEIl OTHOLIEHHUSI.
DopMHUpPOBAaHUE TBOPUECKOTO MBIIIJIEHUS! 3HAKOMCTBO YYAIllIUXCS C OCHOBHBIMH 3TalaMU MOJIYYEHMs] HayYHBIX 3HAHUNW U C UMEBIIMMHU
MECTO B UCTOPUHU (PU3HUKH HAYYHBIX 3a0TYK/IEHUAX U OIIMOKaX.
dopMHUpOBaHUE NPEICTABICHUN 0 MPAKTUYECKON IIEHHOCTU (PU3UKHU KaK HAyKH U y4eOHOTO MperMeTa.
dopMHUpOBaHUE TUATEKTUKO-MaTEPHAIMCTUYECKOTO B3MIsAa Ha IPUPOLY U €€ MO3HAHUE;
dopmHupoBaHUE HaBbIKAa TEHEPUPOBaHUS U 0(OpMIIEHUST COOCTBEHHBIX HIEH TIPU:

- HaOJIOJIGHWU OMBITOB, JEMOHCTPUPYIOUIMX SBJIEHHE KOJeOaHWsS MaTeMaTHYecKOro U TMPYKUHHOTO MAasSTHUKOB, PE30HAHC,

MEXaHUYECKUE U 3JICKTPOMArHUTHBIE BOJIHBI.

- OOBSACHEHHMHU M MOJIEITMPOBAHUM OTPAXKEHUS 3BYKa.

W3roToBienue Mozenu, 0TOOpakarolyo OJJUH U3 U3y4aeMbIX SIBICHU.

2.1 Mexannueckue KojieOaHus 7
DJIEKTPOMArHUTHbHIE

2.2 11
KoJIeOaHus
Mexanuueckue u

2.3 7 1
AIIEKTPOMArHUTHBIC BOJTHBI

2.4 Ornruka 20 1

Utoro no pazneny 45

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU
Bocnumamenvusie komnonenm codepaicanus pazoena

YcraHoBIIEHHE JAOBCPUTCIIbHBIX OTHOIIEHUH MCXKAY YYUTCICM M €ro YyuUCHUKAMWU, CHOCO6CTBYIOH_[I/IX MO3UTUBHOMY BOCIHPUATHIO
yJaluuMucs Tpe60BaHHﬁ u HpOCB6 YUYHUTCIIA, MPUBJIICYCHHUIO UX BHUMAHHUA K 06cy>1<z[aeM0171 Ha YpOKE HH(bOpMaHHH, AKTUBU3allUN HX
MMO3HABATEIbHOM ACATEIBHOCTH.

HO6y>KI[eHI/Ie HIKOJIbHUKOB CO6J'IIOI[8.TI:> Ha YpPOKC O6HlerI/IH$ITHe HOPMBI TMOBCIACHUA, IIPpaBUJIa O6IJ.[€HI/I$[ CO CTapuminMu (y‘II/ITCH}IMI/I) 151




CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHIUIBI YIeOHON TUCIUILTNHBI U CAMOOPTaHNU3allUH.

[TpuBneyeHre BHUMaHUSA MIKOJbHUKOB K IIGHHOCTHOMY aCIEeKTY U3Y4aeMbIX Ha YPOKax sIBICHHUM, OpraHu3aus ux paboThl C MoJy4aeMoi Ha
YpOKE COLMAIBHO 3HAYUMON MH(pOpManneil — MHUIIMAPOBAaHUE €€ 0OCYKICHNUs, BRICKa3bIBaHUS YJAIIUMHUCS CBOETO MHEHHS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEil OTHOIICHUSI.

DOopMHUPOBAHUE TBOPUECKOTO MBIIIJICHUS 3HAKOMCTBO YYAIlMXCS C OCHOBHBIMU dTallaMH IMOJYYEHHUs HAY4YHBIX 3HAHUN U C MMEBILIUMU
MECTO B UCTOPUHU (PU3HUKH HAYUHBIX 3a0IYKIEHUAX U OIIMOKaX.

dopMHUpoBaHHUE MPEICTABICHUN 0 MPAKTUYECKON [IEHHOCTH (DPU3HUKHU KaK HAyKH M y4eOHOTO MperMeTa.

dopMHUpOBaHUE TUATEKTHKO-MaTepHaAIMCTUYECKOTO B3IVISAAa HAa IPUPOY U €€ TO3HAHUE;

I'pynnoBoe 00CyKeHHE: OCHOBBI CHIELIUATBHOI TEOPUH OTHOCUTEIBHOCTH.

3.1

Ocuoset CTO 5 1

Hroro mo pazgeny 5)

Pasznen 4. KBAHTOBAS ®U3UKA
BocnumamenvHnuvle komnonenm cooepicanus pazoena

YcraHOBIIEHHE JTOBEPUTEIBHBIX OTHONICHHH MEXAYy YYHTEIeM M €ro YYCHHKaMH, CIOCOOCTBYIOIIMX TIO3UTHBHOMY BOCIPHSTHIO
yyYaluMucsl TpeOOBaHMH W MPOCHO y4YHUTENs, MPUBJICYCHUIO MX BHUMaHUSA K O0OCYXIaeMOW Ha ypoke MH(MOpMAalHM, aKTHBU3AIMHA HX
MO03HABATEIILHOW JACSATEIEHOCTH.

[ToOyxieHne MKOJIBPHUKOB COONIONATh Ha YpOKE OOIICTIPUHSTHIC HOPMBI MOBEICHUS, MpaBUia OOMIEHUS CO CTApIIUMHU (YIUTEISIMU) U
CBEPCTHHKAMU (IIKOJIBHUKAMH ), IPUHIIHMITBI Y4eOHOM TUCIUILIMHBI U CAMOOPTaHU3AIHH.

[TpuBneueHre BHUMaHUS MIKOJBHUKOB K IICHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YPOKAaX SIBICHHI, OpraHu3aIus UX paboThI C MOJTy4aeMoil Ha
YPOKE COLMAIBHO 3HAYUMON MH(pOpMaIuell — MHUIIUUPOBAHKUE €€ 0OCYXKICHUS, BRICKa3bIBAaHUS yYAIIUMUCS CBOCTO MHEHHSI TI0 €€ ITOBOLY,
BBIPAOOTKHU CBOETO K HEH OTHOIIICHUSL.

®opMupOBaHKE TBOPYECKOTO MBIIUICHHSI 3HAKOMCTBO YYAIIUXCS C OCHOBHBIMH 3TallaMH TOJYYEHUS HAyYHBIX 3HAHWUH U C WMEBIIUMHU
MECTO B UCTOPUH (PU3HKH HAYUHBIX 3a0JTyXKJICHUSIX U OLITHOKaX.

dopMupoBaHKe IPEACTABICHUH O IPAKTHYECKON IICHHOCTH (DPU3UKU KaK HAyKWd U YYeOHOTO MpeMETa.

dopMupoBaHKE AUATCKTUKO-MATEPHATUCTUYECKOTO B3IIIsiIa HA PUPOJTY U €€ TIO3HAHUC,

['pymnmoBoe o0CyKIeHHE: MTPEIIOChUTKA BOSHUKHOBEHHS KBAHTOBOH (DU3HKH, €€ OTIIMYKE OT KJIACCUISCKOH (PU3HKH.

HccnenoBarenbckast 1eATENbHOCTD: 3HAYSHHE OCHOBHBIX TEOPUN KBAHTOBOM (DU3MKHU M KBAHTOBOI SHEPTeTHKHU B HAIIIE BPEMSI.

4.1

KopnyckynsipHo-BOJIHOBOM
Jyaln3m

10

4.2

dusuka aroma 4




43 ®du3uKa aTOMHOTO f1pa U 5
' DIIEMEHTAPHBIX YACTHII
Hroro mo paznmeny 19

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU
Bocnumamenvnvie komnonenm cooepoicanus pazoena

YcraHoBNIeHUE JOBEPUTEIBHBIX OTHOIIEHWH MEXIY YUHUTEIeM U €ro YYE€HUKaMH, CIIOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPUSTHIO
yyaliuMucs TpeOOBaHUM U MPOCHO y4yuTelNsd, NMPUBJICUEHUIO MX BHUMaHUA K OOCYXJaeMoil Ha ypoke MH(OpMalu{, aKTUBH3alMU HX
IT03HABATEJILHOMU JESTEIBHOCTH.

[ToOyxneHre MKOJIBLHUKOB COOMIONaTh Ha YpOKe OOLIENpPUHATHIE HOPMbI MOBEACHHS, MpaBuUja OOLIEHUS CO CTAPIIMMH (YUUTENISIMU) U
CBEPCTHUKAMH (ITKOJIBHUKAMH ), IPUHIIAITEI Y4eOHOM TUCIUIIIHHBI U CAMOOPTaHU3AITHH.

[IpuBreyeHne BHUMaHUS NIKOJIBHUKOB K IEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha ypOKax SIBJICHUM, OpraHu3aus ux paboThl ¢ MoxydaeMoil Ha
YpOKe COIMAIbHO 3HAYMMOW MH(pOpMaIiel — THUIIMUPOBaHKUE ee 00CYXAeHUsI, BEICKa3bIBAHUS YUaIlIUMKCS CBOETO MHEHHMSI IO €€ MOBO/TY,
BBIPAOOTKH CBOErO K HEil OTHOLIEHHUSI.

®opMUpOBaHKE TBOPYECKOTO MBIIUICHHS] 3HAKOMCTBO YYalllUXCSl C OCHOBHBIMH 3TallaMU INOJTYYEHUS HAay4dHbIX 3HAHUH M C UMEBILIUMH
MECTO B UCTOpHUH (PU3UKHU HAYYHBIX 3a0Ty)KJICHUSX U OIMHOKAX.

dopMupoBaHHE MPEACTABICHUH O IPAKTHYECKON [IEHHOCTH (PU3UKH KaK HayKH U y4eOHOTO IpeaMeTa.

dopMupoBaHHe JUATEKTUKO-MAaTEPHATUCTUYECKOTO B3I HA IPUPOLY U €€ TI03HAHHUE;

OTtpaboTKa NpaKTUYECKUX HABBIKOB ITPH PACCMOTPEHUH CTPOEHUS B3aUMO/AECHCTBHS 1 3BOJIIOLIMN HEOECHBIX Tel BO Bcell BeeneHHo.
IIpoGnemHas cutyanus: BbIACHEHHE MEXaHU3Ma U IPUYMH SBJICHUS.

51 DJIEMEHTBI aCTPOHOMHUH U 10
acTpopU3NKH
Utoro no pazneny 10

Paznen 6. PUSUUECKHUA TIPAKTUKYM
Bocnumamenvuvie komnonenm codepaicanus pazoena

YcraHoBIIEHHE JOBCPUTCIIbHBIX OTHOIIEHUH MCXKAY YYUTCICM M €ro YyuUCHUKAMWU, CHOCO6CTBYIOH_[I/IX MO3UTUBHOMY BOCIHPHUATHIO
yqaluuMucs Tpe60BaHHI>i n HpOCB6 YUUTCIIA, MPUBJIICUCHUIO MX BHUMAHHA K O6Cy)KI[3.CMOﬁ Ha YpPOKE I/IH(I)OpMaLII/II/I, AKTHUBU3allMu HX
MMO3HABATEIBbHOM ACATEIBHOCTH.

HO6y>KI[eHI/Ie HIKOJIbHUKOB CO6J'IIOI[8.TI:> Ha YpPOKC O6HlerI/IH$ITHe HOPMBI TMOBCIACHUA, IIPpaBUJIA O6IJ.[€HI/I$[ CO CTapuminMu (y‘II/ITCH}IMI/I) 151
CBCpPCTHUKaMU (I_HKOJ'ILHI/IKaMI/I), MMPUHIUIIBL yqe6H0171 JAUCHUIUIMHBI U CaMOOPTaHnU3allnu.




HpI/IBJIe‘-IeHI/Ie BHUMAaHU IIKOJIBHUKOB K IECHHOCTHOMY ACIICKTY U3Yy4aCMbIX Ha YpOKax HBHGHHﬁ, opraHu3anusa ux pa60TbI C HOHy‘IaCMOﬁ Ha
YPOKEC COIHAJIBHO 3HAYMMOM HH(bOpMaHHeﬁ — MHUIOHUHUPOBAHUC €C O6C}’)K,HCHI/ISI, BBICKAa3bIBAHUA YHAIITUMHCA CBOCTO MHCHHSA IO €€ IMOBOAY,
BBIPAOOTKHU CBOETO K HEil OTHOIICHUSI.

q)OpMI/IpOBaHI/IC TBOPUYCCKOTO MBIIIJICHUA 3HAKOMCTBO Y4YalllUXCA C OCHOBHBIMH JTallaMM IIOJTYUCHHUSA HAYYHBIX 3HAHUH W C MMEBIINMH
MECTO B UCTOPUH (PU3UKH HAYYHBIX 3a0JTyKACHUSIX U OLITHOKaX.

dopMupoBaHHEe MPEACTABICHNUN O IPAKTHYECKON IIEHHOCTH (PU3HUKH KaK HAyKU U y4eOHOTO IpeaMeTa.

dopMupoBaHHE AUATEKTUKO-MaTEPHATTUCTUYECKOTO B3IIIsIa HA PUPOJTY U €€ TIO3HAHUE,

q)OpMI/IpOBaHI/IC CaMOCTOATCIBHOCTH IPHU PCHICHUHA 3a/1a4, CBA3aHHBIX C OKCIICPUMEHTOM.

OTpaboTka M COBEPUICHCTBOBAHME y YUYAIIMXCS SKCIIEPUMEHTAIBHBIX YMEHUH IyTeM HCIIONB30BaHUs 00Jee CIOKHOTO 000pYyIOBaHHMS,
0oJiee CI0KHOTO IKCIIEPUMEHTA.

6.1

Pu3NYEeCKU NPAKTUKYM 11 11

Hroro no pazneny 11

Paszpen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Bocnumamenvnuviii komnonenm cooepoicanus pazoena

Brinonnenne yueOHbIX 3a1aHUN, TPeOYIOUTUX JEMOHCTPAI[MN KOMIIETEHTHOCTEH, XapaKTepU3yIOIINX €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

- MpUMEHEHUs MOJTYYCHHBIX 3HAHUM JUIsl HAYYHOTO OObSICHEHUS (PU3MUECKUX SIBJICHHUM B OKPYKaIOIel MPUPOJIE U MMOBCEAHEBHOMN )KU3HH,
a TaKKe BBISBJICHUS (PU3NYECKUX OCHOB PsAJla COBPEMEHHBIX TEXHOJIOTHIA;

- MPUMEHEHUS OCBOCHHBIX IKCIIEPUMEHTAIBHBIX YMEHUN IS UCCIe0BaHMs (PU3NUECKUX SBJICHH, B TOM YHCIIE 7S IPOBEPKH TUIIOTE3
Y BBISIBJIICHUS 3aKOHOMEPHOCTEH.

Pemennie pacu€THbIX 3a/1a4, B TOM YHCIIE MPEAPACIONATAIOIINX UCTIOIb30BaHUE (PU3MUECKOM MOJIETM U OCHOBAHHBIX Ha CO/IEP)KaHUN

Pa3IUYHbIX Pa3/leyoB Kypca PU3UKH.

Brimonnenue u 3amuTa rpynnoBbIX UK HHAWBHIYyaIbHBIX POEKTOB, CBA3aHHBIX C COAECpKAHUEM Kypca (PU3UKH.

7.1

Cucremarusanusa 1 00001eHne
IIPEIMETHOTO CO/AEPKAHUS U
OIIbITA JEATENbHOCTH, 12
MPUOOPETEHHOTO PHU
u3yueHuH Kypca pusuku 10 —

11 xmaccos




Hroro no pazneny

12

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®uszrka — pyHIaMeHTaJIbHas HayKa o
IpUpoie

Hayunb1ii MeTO1 MO3HAHUS U METOIbI
nccaenoBaHusl GU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoapl. Habmonenne u
IKCIIEPUMEHT B (PU3HKE

Crioco6b1 u3MepeHus GPU3NIECKUX
BEJIMYUH. AOCOJIIOTHAS M OTHOCHTEJbHAS
MOTPEUTHOCTH U3MEPEHUHN (PU3HUECKUX
BEJIMYUH

MopenupoBanue B ¢pusuke. Posb u mecto
¢bu3ukn B GOpMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON
JEeSITeNbHOCTH JIIOCH

MexaHuueckoe JBMKCHUE. Cucrema
orcuera. OTHOCHTEIIFHOCThE MEXaHHIECKOTO
JABHIKCHUA. HpﬂMaH n o6paTHa;1 3agadyu
MCXaHUKHN

Paguyc-BekTop MaTepualbHOM TOUKH, €T0
IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKkTopus.




[Tepememienue. Cxopocts. X mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

CrnosxeHne nepeMenieHnii 1 CKOPOCTEH.
Pemrenne 3anau

10

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [IpsamoinHaeitnoe
ABUXXCHUC C MOCTOAHHBIM YCKOPCHUEM.
I'paduaeckoe onmcanre MpSIMOTUHEHHOTO
JABUXXCHUSA C TIOCTOSHHBIM YCKOPCHUEM

11

CBoboaHoOe maieHne. Y cCKopeHue
cBOOOHOTO MMaJeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpEeMEHU M UX rpaduku. JIBrokeHue Tena,
OpOIIICHHOTO O] YTJIOM K TOPH30HTY

12

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yactoTa.
LleHTpOoCTpEeMHUTEIIBHOE 1 TIOJTHOE
yCKOpEHUe

13

KonTtponbHas padoTa o treme
"Kuuematuka"

14

IlepseIif 3akoH HeroToHa. MHEepnaibHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIBLHOCTH [ 'amuies.
HewnnepuuansHbie CUCTEMBI OTCYETA




15

Cuna. PaBHoeiicTByromas cuiia. Bropoit
3akoH Herotona. Macca

16

Bzaumopeiicteue Ten. Tperunii 3akoH
Herorona. [IpuHnmn cynepnosunuu cul.
Pemrenne 3a1a4 Ha IpUMEHEHUE 3aKOHOB
Herorona

17

3aKO0H BCEMHPHOTO TATOTEHUS.
DKBHUBAJICHTHOCTH TPABUTAIMOHHON U
WHEpTHOU Macchl. Chia TSHKECTH |
YCKOpEHHE CBOOOTHOTO TAZCHUS

18

JIB>xeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHMYECKasi CKOpOCTh. 3akoHbI Kerepa

19

Cuna ynpyroctu. 3akoH ['yka. Bec tena

20

Cuna tpenus. [Ipupoaa u BUzbI cuil
TpeHus. /[BuxeHne B )KUAKOCTHU U rase ¢
Y4ETOM CHJIbI COIPOTUBIICHUSI CPEIbI

21

Hasnenue. ['mapocrarnyeckoe gaBjCHUE.
Cuna Apxumena

22

AOCOJIFOTHO TBEPJIOE TEIIO.
[TocTynarensHoe U BpamaTeabHOE
JIBIKEHHUE TBEPJOTO Teina. MOMEHT CHITBI
OTHOCHTEIILHO OCH BpamieHus. [1nedo cub

23

CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecT Tena. YcinoBus
paBHOBECHS TBEPIOTO Tea. Buasl
paBHOBECHS

24

Pemenue 3amau




25

KonTtponsHast padota no teme "/[unamuka.
Craruka TBepaoro tena'

26

NMnynbc MaTeprabHOW TOYKH, CUCTEMBI
MarepuaibHbIX To4eK. LlenTp macc
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

27

Nmmynbe cuitbl U U3BMEHEHUE UMITYJIbCa
Tesa. 3aKOH COXpaHEHUsI UMITYJIbCa.
PeaxkTnBHOE OBIDKEHIE

28

MoOMEHT nMITyJIbca MaTEPUATBHON TOYKH.
[IpencraBnenue 0 COXpaHEHUM MOMEHTA
UMITYJIbCa B LIEHTPAIbHBIX MOJISIX

29

Pemenue 3agau

30

PaGoTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenienuu. ['padpuueckoe
MpeCTaBICHHE PA0OTHI CHITBI. MOITHOCTH
CHUTBI

31

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETHYECKOW SHEPTHH
MaTtepuanbHOM ToUKH. [loTeHImanpHbIe U
HENOTEeHIMaNIbHEIE CIbl. [loTeHnnansHas
sHeprus. Bropas kocMudeckas CKOPOCTh

32

TpeTLfI KOCMHUYCCKaAsA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHMYSCKOM OHEPIUun
CHCTEMBI Te1. 3aKOH COXpaHCHUA
MEXaHHUYECKOM SHEPTrun

33

YprrI/Ie " HCYIIPYIru€ CTOJIKHOBCHHA.




YpaBHeHue bepHyiuu s U1eanbHOM
AKHUJKOCTHU

KoHnTponsHas padora 1o Teme "3aKoHbI

34 COXPAaHEHHUS B MEXaHUKe"
Pa3BuTHre npeacraBieHuii 0 npupoie

35 TerioTel. OcHOBHBIE TIOJIOKeHUsT MKT.
Hudodysus. BpoyHoBckoe ABMKeHNE
Crpoenue ra3000pa3HbIX, )KUJKUX U

36 TBEPJBIX TeJ. XapaKTep IBHUKCHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BEIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

37 KommuectBo BemectBa. [locTostHHAs
ABoraapo

38 Temneparypa. TemioBoe paBHOBECHE.
IlIxama lHenbcus. Pemenune 3amaq

39 Wneanpusiii ras. ['a3oBble 3aKOHBI

40 VYpaBuenue MenaeneeBa-Knanelipona.
Pemrenue 3agau

41 AOcouroTHas TeMIiepaTypa. 3akoH
JanpToHa
N3omporieccsl B uaeanbHOM rase ¢
MOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA.

42 I'paduaeckoe npeacraBaeHne
M30IPOLIECCOB: U30TEPMa, U30X0Pa,
nzobapa

43 OcHoBHoe ypaBHeHne MKT

44 Pemenue 3amau

45 CBs3b a0COJIIOTHOM TeMmepaTypsl




TEPMOAVMHAMHUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOHN SHEPrueH NoCTyaTeIbHOIo
TEIJIOBOTO JABMKEHUS €€ YaCTHIL

46

O0001IeHME U CUCTEMATU3ALMS 3HAHUM 110
teme "OcuoBst MKT"

47

KonTponsHas padora o Teme "OCHOBBI
MKT"

48

TepmoauHaMuyeckas cucreMa. 3aiaHue
BHEIIHMX ycnoBui uis T/l cucreMsl.
Bremnue 1 BHyTpeHHUE TapaMeTpBI.
[Tapametpsr T/] cuctemsl kak cpenHue
3HAQ4YEHMS BEJIMYMH, ONIMCBHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

49

HyneBoe Havamo TepMoIuHaMUKH.
Camornpou3sBoJibHas penakcarus T /]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.
Mogenrs naecanbpbHOTO ra3a B
TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOM MOJEIIH

50

VYpaBuenue MenpeneeBa-Knanelipona u
BBIpa)KEHUE /7151 BHYTPEHHEW SHEPTUU.
Bripaxkenue aisi BHyTpeHHEH SHEPruu
OJIHOATOMHOTO HJICAIbHOTO Ta3a.
KBazucraTuueckue u HECTaTUYECKUE
MIPOLIECCHI

51

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboTsl no rpaduky mnpoiecca
Ha pV-nuarpamme

52

Tennonepezlaqa Kak CIoco0 M3MEHEHUS




BHyTpeHHel sueprun Tl cucremsr 6e3
coBepieHus padoTel. KoHBekmws,
TEIUIONPOBOAHOCTD, H3TyUCHUE

53

KomnaectBo TeninoTsl. TemioéMKOCTE Tea.
VYaenpHast 1 MOJISIpHAsA TEIUIOEMKOCTH
BEIIECTBA. Y IeJIbHAS TEIIOTA CTOPAHUS
TOILJINBA. PaCLIéT KOJIMYECTBA TCIIJIOTHI HpI/I
Terionepeaaye

54

[Tonsarue 06 anrabaTHOM TIpoIIEcce.
[IepBblit 3aKOH TEPMOAMHAMUKH.
KonunuecTBo TemnoTel u paboTa Kak MepbI
W3MEHEHNs BHyTpeHHel sHeprun T /1
CUCTEMBI

55

BTopoii 3aKOH TEpMOAMHAMUKY TS
PaBHOBECHBIX M HEPAaBHOBECHBIX
nporieccoB. HeoOpaTUMOCTh PUPOTHBIX
MPOIIECCOB

56

[IpuHIUIIBI ASHCTBUS TEIJIOBBIX MAIIIHH.
KIIJI. MakcumansHoe 3HaueHue KITI.
Huxn Kapno

57

Pemrenue 3agau

58

DKOJIOTHYECKHE aCIIEKThI HCITOJIH30BaHUS
TCIIIIOBBIX ,Z[BI/IFaTeJIeﬁ. Temnosoe
3aIpsA3HCHUC oxpyxcaromeﬁ CpClabl

59

Pemenue 3amau

60

O00011IeHNE U cCUCTEMATH3AIMs 3HAHUH 110
teMe "Tepmonnnamuka. TemnnoBbie
MaIuHe"




61

KonTtposnpsHas paboTa o teme
"Tepmoaunamuka. TeraoBbie MallIuHbI"

62

[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
Hcnapenne n kunenue. Y nenpHas TEILIOTa
napooOpa3zoBaHus

63

HacpliiieHHbIe M HEHACHIIIEHHBIE MAPBI.
KauecTBeHHast 3aBUCHMOCTb IJIOTHOCTH U
JIABJICHUS HACBIILIEHHOTO 1apa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUS B
KUIAKOCTH

64

Braxxnocts Bo3myxa. AGCOIIOTHAS U
OTHOCHUTEIIbHAs BIaXKHOCTh

65

Pemmenue 3agau

66

Trépnoe Teno. Kpucramnmyeckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
kpuctayos. [InaBienue u
KpUCTaJIM3alus. Y IelbHasl TeraoTa
iaBnenus. Cyoaumarus

67

Jedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Monyne FOnra. Ilpenen

ynpyrux nedopmarmii

68

Temnosoe pacIupeHUcC )KPII[KOCTGIZ u
TBép,[[LIX TCII. AHFapMOHI/I3M TCIIIIOBBIX
KoJIeOaHUI qacTull BEIICCTBA

69

IIpeobpazoBanue 3Hepruu B (hazoBbIX
nepexoaax. YpaBHEHHUE TEIIOBOro OanaHca




70

Pemenue 3amau

71

IToBepxHoCTHOE HaTshkeHUe. KanwspHble
siBJICHUs. J[aBieHue 1o MCKPUBJIEHHOM
ITOBEPXHOCTHIO KUAKOCTH. Popmyna
Jlanmaca

72

O000111eHNE ¥ cUCTEMAaTH3AIMs 3HAHUH 110
Teme "ArperaTHbIe COCTOSIHUS BEIIIECTBA.
®da3o0BbIe nepexopl"”

73

KontponbHas padoTa o Teme "ArperaTHsie
COCTOsIHUA BenlecTBa. PazoBble nepexos”

74

DnexTpu3aius Teq U e€ mposBICHUsI.
DIeKTpUYeCcKnil 3apsa. /IBa Bumaa
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
TUDJIEKTPUKHU U TIOTYIPOBOIHUKI

75

DJIeMEHTapHbIN AMEKTPUUECKUI 3apsi/l.
3aKOH COXpaHEHHUsI IJIEKTPUUECKOTO 3apsiia

76

BzaumoperictBue 3apsinoB. Toueunsie
3apsbl. 3akoH Kymnona

77

Pemrenue 3agau

78

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPSI/IbI

79

Hanpsik€HHOCTB 31EKTPUYECKOro MOJIS.
[TpoOHubIii 3apsn. JInHUK HANPSDKEHHOCTH
ANEKTPUUECKOTO 10Jisl. OTHOPOJHOE
JJIEKTPUYECKOE I10JIe

80

IloTeHuMaabHOCTH QJICKTPOCTATUYICCKOI'O
nos. Pa3HOCTh NOTEHIIMATIOB U
HaIps’KCHUC. IloTenumnanbHas SHEPrusa




3apsaaa B JICKTPOCTATUYCCKOM IIO0JIC.
IloTrenuman QJICKTPOCTATUYCCKOI'O ITOJIA

81

CBs13b HaPSKEHHOCTH T10JI U Pa3HOCTH
ITOTEHIMAJIOB IS AIEKTPOCTATUYECKOIO
nons. [IpuHnmn cynepnosunun
BIEKTPUYECKUX TOJIEN

82

Pemenne 3amau

83

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apspkeHHoU cdepsl. [lone paBHOMEpHO
3apsKeHHOro 1Mo 06béMy mapa. [lose
PaBHOMEPHO 3apsiKEHHON OECKOHEUHOH
MJI0CKOCTH

84

[IpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsiiOB.
JIMBIEKTPUKHU U TTOTYIPOBOAHUKH B
ANIEKTPOCTATUYECKOM T10JI€

85

Konpaencarop. D1eKTpoEMKOCTD
KOHJIeHCAaTopa. DIEKTPOEMKOCTD MIOCKOTO
KOHJIeHCcaTopa

86

HapannenLHoe COCINHCHHUEC
KOHIACHCATOPOB. HOCJ’ICI[OB&TGJ'IBHOC
COCAUMHCHUEC KOHACHCATOPOB. 9HCerH
3apPsSKCHHOT'O KOHACHCATOPAa

87

Pemenue 3amau

88

JIBro>keHue 3apsiKEHHON YaCTHULIbI B
OJHOPOHOM DJIEKTPUUYECKOM I10JIE

89

Pemenue 3amau

90

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




TeMe "DnekTpuyeckoe noJie"

KonTtposnsHas paboTa o teme

91 " "
DIEeKTPUYECKOe MoJIe

Cuna Toxka. [locTostHHBIN TOK. Y CI0BUS

92 CYIIECTBOBAHUS IMOCTOSTHHOTO
MEKTPUIECKOTO TOKA. VICTOUHMKH TOKA.
Hanpsoxkenne u 31C

93 3axon Oma Juig yyacTKa L.
DNEeKTPUUYECKOE CONTPOTUBIICHHUE
3aBUCUMOCTB COIPOTHBIICHHUS OJTHOPOJHOTO

94 MIPOBOTHUKA OT €r0 JUTUHBI U TUTOIIA T
MOTIEPEYHOTO CEUCHHUS

95 VY aenpHOE CONMPOTHBIICHHUE BEMIECTRA.
Pemenue 3agau

96 [TocnenoBarensHOE, TapaIeabHOE,
CMEIIIaHHOE COEMHEHHUE TPOBOJHUKOB

97 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX
nerneit. [IpaBuna Kupxroda

98 Pemtenue 3amay

99 PaboTa anekTpuueckoro Toka. 3akoH
Jxoyna —Jlenua. Pemenue 3agau
MOIIHOCTH IEKTPUYECKOTO TOKA.

100 TemnoBast MOIIIHOCTB, BhIEIIEMast Ha
pesucrope

101 Pemenue 3amau

102 O/1C u BHyTpEeHHEE CONIPOTUBIIEHHE
HCTOYHHKA TOKA

103 3akoH OMa Juist HOJTHOM (3aMKHYTOM)




3IEKTPUYECKON LETH

104

Pemenue 3amau

105

MomHoCcTh HCTOUHHKA TOKa. KopoTkoe
3ambikaHue. Konaencarop B uenu
IOCTOSIHHOI'O TOKa

106

Pemmenne 3amau

107

Pemrenne 3amau o teme "IlocTosTHHBII
ANEKTPUYECKHI TOK"

108

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teMe "[10CTOSIHHBIN ANEKTPUYECKUI TOK"

109

KonTponbnas paborta no teme
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK"

110

DIIEeKTpUYECKasi TPOBOJUMOCTh PA3TUUHBIX
BEIIECTB. DJIEKTPUUECKUN TOK B METaJIax.
CBepXnpoBOAMMOCTh

111

DIIEKTPUYECKHUI TOK B paCTBOpax u
pacrmiaBax 3JeKTpoiauToB. 3akoHbl Dapazes
JUIS AIEKTPOIIH3a

112

DJIEKTpUYECKHUI TOK B razax. [1na3zma.
DIIEKTPUYECKUI TOK B BaAKyyMe.
Bakyymubie mpuOopbl

113

DNEeKTPUUECKUN TOK B OTYIMPOBOJHUKAX.
[TonynpoBOAHUKOBBIE TPUOOPHI

114

dusnueckuil NpakTUKYM 10 TEMe
"M3mMepeHune CUIIbl TOKA U HANIPSKEHUSI B
LIENY TIOCTOSTHHOTO TOKA MPY IOMOIIH
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH




nabopatopueii o ¢pusuke. [pumepsr
u3MepeHus: GU3NYSCKUX BEITUYHH MIPH
MTOMOIIIM KOMIIBIOTEPHBIX JaTYHKOB"

115

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONPEAEIICHUS MTHOBEHHOM
ckopocti" win "M3MepeHue yckopeHus
MIPH TIPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBVDKEHUH 110 HAKJIOHHOM IVIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH MTYTH OT
BPEMEHH TIPH PaBHOYCKOPEHHOM
NIBYOKEHNH"

116

Pu3NYeCKU NPAKTUKYM IO TEME
"U3mepenune yckopeHusi CBOOOJHOTO
nagenus" win "M3ydeHue nIBr>KeHus Tena,
OpOIIEHHOTO TOPU3OHTAIBHO" MITH
"N3ydyeHune IBUKEHUS TeJla M0 OKPY>KHOCTH
C MTOCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO" MITH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYEeCKOr0 MasiTHUKA OT €ro
napameTpoB"

117

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepeHune paBHOAECUCTBYIOLIEH CUJIIBI
TIpH IBIKEHUU OpYyCKa M0 HAKIOHHOM
mwiockoctu" wim "[IpoBepka rMnoTE3bI O
HE3aBHCHUMOCTH BPEMEHU JABWKEHUS Opycka
110 HAKJIOHHOM IJIOCKOCTH Ha 3aJjaHHOE
paccTosiHUE OT €ro Macchl"

118

DuU3NYEeCKUN IIPAKTUKYM I10 TEME




"HccnenoBanue 3aBUCUMOCTH CUII
YIIPYTOCTH, BO3HUKAIOIINX B IIPY)KUHE U
pEe3nHOBOM 00pasiie, oT ux aedopmanuu’
niu "M3ydenne qBUKEHMS CUCTEMBI TEl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOH uepes3
n€rkuit 610K"

119

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue Kko3ppuirienTa TpeHus mno
BEJIMYMHE YII0BOT0 KO3 PUIIUEHTA
3asucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHHS OpycKa M0 HaKJIIOHHOU
IJIOCKOCTH C TEPEMEHHBIM KOAIPPHUITUEHTOM
TpeHus" win "M3ydeHue nBUKEHUs Ipys3a
Ha Bally ¢ TpeHueM"

120

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPAOTO Teja, UMEIOIEro OCh BpalieHus"
uiu "KoHCTpyupoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TeJa, UMEIOIIETO
IJI01[ab OTIOPHI"

121

dusnueckuil NpakTUKYM 10 TeMe
"N3mepeHue uMmilysbca Tena mo
TopMO3HOMY nyTH" nim "M3mepenue cuibl
TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIIS U
MOIIHOCTH cuibl TATH" win "CpaBHEHHE
MU3MEHEHHS NMITYJIbCa TeJa C UMITYJIbCOM
cwibl" niu "MccrenoBanye coXpaHeHUsI
HMITyJIbCa TIPU YIIPYrOM B3aUMOAEHCTBUN"




niu "M3MepeHne KUHETUUECKOM 3HepTun
TENa 1o TOPMO3HOMY IyTH"

122

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHne u30TepMUUECKOro Ipouecca
(peKOMEeHIOBaHO UCTIIOIB30BAHNE
udpoBoii mabopatopun)" wim "M3ydeHue
n30xopHoro npouecca” nian "N3ydenne
n3obapHoro mporecca” i "IIposepka
ypaBHEHUS COCTOSTHUSA"

123

®u3N4eCcKuil IPAKTUKYM I10 TEME
"U3mepeHue yaenbHOM TEIUIOEMKOCTU WIH
"HccnenoBanue nporiecca OCThIBaHUS
BemecTBa" win "Mccnenosanue
aguabatHoro mporecca” unu "M3yuenue
B3aMMOCBSI3U PHEPTUU MEXKMOJIEKYIIPHOTO
B3aMMOJICICTBUS U TEMIIEPATYPhl KUIICHUS
JKuaKocTen"

124

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHre 3aKOHOMEPHOCTEH UCIIapeHust
skunkocter" nm "M3MmepeHue yenbHoi
TEIUIOTHI TUIaBJeHUs Jibaa" unu "N3yuenue
CBOMCTB HACBIIIEHHBIX ApPOB" WU
"N3mepenue abCOMOTHON BIAXHOCTH
BO3JlyXa M OLIEHKAa MacChl MapoB B
nomenieHun". Msmepenue korddunmreHta
MIOBEPXHOCTHOTO HATSKEHUS

125

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HaOnroeHue npeBpalieHus SHEpTuu
3apsPKEHHOTIO KOHJIEHCATOPa B SHEPIUI0




n3iyyeHus ceroauona’ unm "Msyuenue
IIPOTEKAHMSI TOKA B LEMH, COIEeprKaleit
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH NMOTEHIMAIOB (HAIIPSLKEHUS) TIPpU
MIOCJIEJOBATEIILHOM COEIMHEHUU
KoHJeHcaTtopoB" wiu "MccnenoBanue
CMEIIAHHOTO COEMHEHUSI pe3UCTOPOB" MM
"N3mepenue yaenbHOTro CONPOTHUBIEHUS
npoBoHUKOB" niH "HccrnenoBanue
3aBHCHMOCTH CHJIBI TOKA OT HANPSHKEHUS
JUIS JJaMITbl HaKaJTUBaHUS"

126

®u3N4eCcKuil IPAKTUKYM IO TEME
"Habmnronenune anextponuza" uim
"N3mepenue 3apsaa 0OJHOBAJIEHTHOIO MOHA"
nin "ccnenosanue 3aBUCUMOCTH
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa"

127

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Kunemaruka"

128

PesepBusiit ypok. O600mIeHE U
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"Jlmnamuka"

129

PesepBubiit ypok. O6001IeHE U
cucTeMaTu3anus 3HaHui no teme "CraTuka
TBEpaoro Tena'"

130

PesepBHrlit ypok. O6001IeHE U
cucTeMaTu3alis 3HaHui 1Mo TeMe "3aK0HEbI




COXPAHEHHUS B MEXaHUKe"

131

PesepBHeiit ypok. O600IIeHNE 1
cucTeMaru3anus 3HaHui 1o Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun"

132

PesepBHeIil ypok. O600IICHNE 1
cHCTEMAaTH3alMsA 3HAHUI 110 TEME
"TepmoauHamuka. TeraoBsie MaIuHb"

133

Pesepsubiit ypok. O60011eHNE 1
cUCTeMaTH3aIus 3HAHUH 110 TeMe
"ArperatHbie COCTOSIHUS BEILIECTBA.
®dazoBble IEPEXOBI"

134

Peseprubrit ypok. O6001eHNE 1
cCucremMatu3anus 3HAaHUH 10 TEME
"Onexrpuueckoe noie"

135

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HAaHUH 110 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

136

PeszepBubIit ypok. O6001IeHNE U
cucreMaru3anys 3Haguil mo reme "Toku B
pa3IM4HBIX cpenax”

136

13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
B3aumMoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'unore3a Ammnepa
Bekrop marautHON mHAyKumu. IIpuHmn
2 CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, e€ HanpaBJIE€HUE U MOTYJb.
4 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
5 Pemtenue 3amay 1
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
6 JIBIKEeHHE 3apsOKCHHON YacTHIIBI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pewtenue 3amay 1
Pabota cunbl Jlopenna
Pemenue 3amau
10 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKH, rnapa- 1 InaMarHeTuKu
1 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Ipumenenue heppoMarHeTHKOB




12

Pemenue 3amaq mo reme "MarautHoe mose"

SIBneHue MIEKTPOMArHUTHOM UHAYKIIUH.

13 [ToTok BekTOpa MarHUTHOM MHIYKLIMHU

14 OJ1C unaykuuu

15 3aKOH AMEKTPOMATHUTHON UHAYKIIUH
®dapanes

16 Buxpeoe anekrtpuueckoe noJsie. Toku @yko

17 OJ1C uHAYKIUY B ABMKYIIUXCS
MIPOBOTHUKAX

18 Pemrenue 3amay

19 [IpaBuno Jlenua

20 NunyktuBHOCTH. KaTynika HHIyKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

21 SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

99 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

23 Pemtenue 3amay

24 O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
Teme "DNeKTpoauHaMuKa"

o5 KonTtponbHas padoTa o teme
"DnexkTpoauHaMuka"

26 KonebarenrHas cuctema. CBOOO HEIE
konebanus. 'apmMoHnueckue koneGaHus

97 KunemaTtnueckoe n JHHAMHUYECKOE
OIMMCaHHe KoJIeOaTENbHBIX IBHKEHUN

28 DHepreTuyeckoe onucanue. BeiBo




JMHAMHYECKOTO ONMCAaHUs TAPMOHUUYECKUX
KOJIEOaHUW U3 UX DHEPTEeTHUECKOTO U
KMHEMAaTUYECKOTO OMUCAHUS

29

Ammutyzna u ¢a3za xosnebanuit. [lepuoa u
gacrota Kosiebanuii. [leprox manbix
cBOOOTHBIX KOJIEOaHUI MaTEeMaTHIECKOTO
MasiTHUKA. [leprnoa cBOGO HBIX KOJIeOaHU
MPYKUHHOTO MasiTHAKA

30

3aryxaromue kojaeOanus. BeiHyX1eHHbIE
Kose0anus. Pesonanc. ABTokosicOaums

31

Pemenue 3agau

32

O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teme "MexaHnyeckue Koaeoanus"

33

DJEeKTPOMAarHUTHBIC KOJICOAHUSI.
KonebaTenpHbIi KOHTYD

34

®opmyna Tomcona. CBsi3b aMIUTUTYbI
3apsijia KOHJIEHCATOpa C aMIIUTYAON CUITbI
TOKa B K0JIeOATETbHOM KOHTYpE

35

3aKOH COXpaHCHHS SHEPTUH B UACATLHOM
KOJIe0aTeIbHOM KOHTYpE. 3aTyXaroIue
3JIEKTPOMArHUTHBIC KOJICOAHHUS.
BbIHYXIeHHBIE 3JICKTPOMAarHUTHBIC
KoeOaHus

36

[Tepemennsiit Tok. Pe3uctop u koHAEeHCATOP
B LIENH MIEPEMEHHOI0 TOKa

37

Karymka vHIyKTUBHOCTH B LIeNU
MEepEMEHHOTO0 ToKa. 3akoH Oma 1
ANEKTPUUECKOM 1IeNU NEPEMEHHOTO TOKa




38

MOoIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HanpspbKkeHus. Pe3oHaHc B
BIEKTPUYECKOMN LIeTH

39

Pemenue 3amau

40

Wneanbublif TpanchopmaTop.
[IpousBoacTBO, Nepeaaya u noTpediieHue
JNEKTPUYECKON SJHEPTUU

41

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE
3neKTpo3Hepruu. KynpTypa HCnoib30BaHus
AJIEKTPO3HEPIUH B IOBCEAHEBHOM )KU3HU

42

Pemenue 3agau

43

O00011IeHNE U CHCTEMATH3AIMS 3HAHUN 110
TeMe "DIeKTpOMarHuTHbIC KojaeOanus"

44

MexaHnueckre BOJTHbI. XapaKTEPUCTUKH
MEXaHHU4eCKUX BOJIH. CBOMCTBA
MEXaHUYECKUX BOJH

45

3ByK. XapakTepuCcTUKU 3ByKa. UH}pa3Byk n
yneTpa3Byk. lllymoBoe 3arps3Henue
OKpY’Karollen cpeibl

46

Pemenue 3amau

47

SHCKTpOMarHI/ITHLIC BOJIHBI. H3J’Iy‘IeHI/Ie
QJICKTPOMArduTHLIX BOJIH. 9Hepr1/151
QJICKTPOMArduTHLIX BOJIH. CsoiicTBa
QJICKTPOMAIrHUTHBIX BOJIH

48

[IIxana 3MeKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY




49

HpI/IHHI/IHBI pPaaruoOCBA3H U TCIICBUACHU.
Paguonokamnus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl

50

KonTtponsHas padora o teme "Konebanus
1 BOJTHBI"

51

Cger. 3aKOH NPSIMOJMHEHHOTO
pacipocTpaHeHHs CBEeTa

52

Pemenue 3a1ay Ha mpuMEHEHNE 3aKOHA
MPSIMOJIMHENHOTO PacpoOCTPaHEHHsI CBETa

53

Otpaxenue cBera. [Imockoe 3epkaio.
Cdepuueckoe 3epkajio

54

[Ipenomnenne cBeta. AGCOIOTHBIN U
OTHOCHTEIbHBIN TIOKA3aTelb MPEIOMIICHUSI.
[TosiHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbIiA YyroJ MOJHOTO BHYTPEHHETO
OTpaXKeHUS

55

Pemenne 3aaa4 Ha IPUMCHCHHEC 3aKOHOB
OTpPaAXCHUSA U ITPEIIOMIICHUA CBETA

56

Xon nyden B mpusme. Jlucnepcus certa.
CoxHbIN cocTaB Oenoro ceera. Llper

57

JIunspl. DOKyCHOE pacCTOSHUE U
onTuyeckas cuiia JuH3bl. [loctpoenue
n300pakeHUH B JIMH3aX M UX CUCTEMAaX.
YBeanueHue JUH3bI

58

Pemenne 3amaq Ha MMOCTPOCHUC
H306p&)K€HPII’I, MOJIy4a€MbIX C MIOMOIIBIO
JINH3

59

I'ma3 kak onTU4Yeckas cucTeMa




Pemrenne 3anau. IIpenensl npuMeHUMOCTH

00 reOMETPUYECKON ONITUKU

61 CkopocTb cBETa M METO/IbI €€ U3MEPEHUS

62 Hucniepcust ceera. aTEepdepennns crerta.
[Tpumenenne naTEpHEepeHIINN

63 KorepenTHble HCTOYHUKH. Y CIIOBUSA
HaOJIOIEHUST MAKCHMYMOB U MHHAMYMOB

64 Pemenue 3amau
Hudpaxuus csera. {udpaxkinmonnas

65 penrérka. YciioBrue HaOIOICHUS TIIaBHBIX
MaKCHUMYMOB

66 Pemrenne 3amau
[TonepeyHOCTH CBETOBBIX BOJIH.

67 [Tonspu3zarus ceeta. CBETOBBIC SIBJICHUS B
pupoie

68 Pemtenue 3amay

69 O06001eHre u cucTeMaTu3alus 3HaHu| 10
teMe "Onrtuka"

70 KontponbHas padoTa nmo teme «OnTuKa»
['paHuIpl MPUMEHUMOCTH KJIACCUYECKOM

71 MEXaHUKH. 3aKOHBI ANEKTPOAUHAMUKH U
MIPUHIIUI OTHOCUTEIBHOCTH

7 [TocTynatsl criennaabHONM TEOPUU
OTHOCHUTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAJ.

73 IIpeo6pazoBanus Jlopenna. Ycinosue

IIPpUYHUHHOCTH. OTHOCHUTEIIBHOCTD
OJJHOBPCMCHHOCTHU. 3aMeI[J'ICHI/IC BPEMCHH U




COKpallCHUC TJINHbI

DHeprus U UMIYJbC PEISITUBUCTCKOM

74
YJaCTHUIIBI

75 CBs13b MacChl C SHEPTUEH U UMITYJIbCOM
PENSATUBUCTCKON YaCTUIIBI. DHEPTHS TIOKOS

76 PaBHOBecHOE TemIOBOE U3TyUYeHHE. 3aKOH
cMelieHuss Buna

77 I'unoresza M. I1nanka o kBanTax. @OTOHBI.
DHeprus U UMIynbC GpoToHa
®ororddext. OnbiThl A. I'. CToneTosa.

78
3akoHsl poTodhDexTa

79 VYpasuenue DitHmTeitHa 11 GoTodpdekra.
"Kpacnast rpanumna" ¢potoaddexra

80 JaBneaune cBeta. OmbiTel 1. H. JIeGeneBa
BomHoBEIe cBOMicTBa yacTuil. BoIHEI e

81 bpoitns. Inuna Bosnsl 1e bpoits u
pa3Mepsl 00aCTH JIOKAIU3alUN
JBUKYIIEHCS YaCTUIIBI

82 KopnyckyiisipHO-BOJIHOBOH Ayaiu3M.
Judpakius 3JeKTPOHOB Ha KpHUCTaJIax
Crennuka u3mMepeHuit B MUKPOMUDPE.

83 CoOTHOILIIEHHS HEONTPEACIEHHOCTEH
I'eitzenbepra

84 Pemenne rpaduyeckux v pacy€THBIX 3a/1a4
KonTponpHast padota no Temam: "OCHOBBI

85 CTO", "KopnycKynspHO-BOIHOBOI
nyanuszm"

86 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.




[Tnanerapuast Mmonens aroma Pesepdopna

87

ITocrynater bopa

88

Bunel criektpoB. CieKTp ypoBHEH 3HEPIHU
aToMa BOAOpoaa

89

CHoHTaHHOE U BBIHYXJICHHOC U3JTYYCHHUC
ceera. Jlazep

90

Hyxnonnas mozaens siipa [ eiizenOepra-
NBanenko. 3apsa u MaccoOBOE YMCIIO sAJpa.
M3oTonsl. PannoakTuBHOCTE

91

3aKkOH paJMOaKTUBHOTO pacnaaa. CBoicTBa
WOHM3UPYIOUIETO U3JIydeHus. Biausaue
PAaAOaKTUBHOCTHU Ha )XKUBBIC OPraHU3MBI.
Jo3nmerpus

92

DHeprus CBSI3U HYKJIOHOB B sifipe. fnepHbie
cuibl. Jledekt Maccrl siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [Ipobiaemsr
YIPaBIsEMOT0 TEPMOSACPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThI Pa3BUTHS sIIEPHON
SHEPreTHKU

93

MeTopl perucTpaly U UCCIeI0BaHMS
AJIEMEHTapHbBIX yacTull. OyHJaMeHTalbHbIE
B3auMOJICHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [IpencraBiaenue o CtangapTHOU
Mo ienu. KBapk-riirooHHass MOJIeTb aJpOHOB

94

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. ENMHCTBO GpU3NUecKoil KapTHHBI
Mupa




95 Oranel pa3BUTHS ACTPOHOMUHU. 3HAYECHUE

aCTPOHOMHH

[IpuMeHMMOCTb 3aKOHOB (PU3UKHU 15
96 00BSICHEHUS IPUPOIBI KOCMHYECKHIX

00BEKTOB. MeTObl aCTPOHOMUYECKUX
HUCCIIENOBAaHUN

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIHI,
97 paanoTeNeCKOIbl, BHEATMOChEpHas
aCTPOHOMHS

98 Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue

3Bé3)IBI, IIJIaHETHI, X BUANMOC ABUKCHUC

Conneunas cucrema. Connue. CosHeyHast
99 akTUBHOCTH. McTounuk sHepruu CoJiHLa U
3BE3]

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTHUKH.
Juarpamma "crniekTpanabHbIN KJ1acc —
CBETUMOCTE'". 3BE€3/IbI IJIaBHOMI
MOCJIEA0BATEILHOCTH

100

Buyrpennee crpoenue 38€311. CoBpeMEHHbIE
101 MIPEJICTaBJICHUS O IPOUCXOXKICHUU U
sBosmronu CosHIla U 3BE3/. DTarlbl )KU3HU

3BE3]

Mneunsiii [Iyre — Hama [Nanakruka. Tunst

102 N
rajakThK. YEpHbIe BIPBI B sApax rajnakTUK

Bcenennas. Paciinpenne Beenennoii. 3akoH
103 Xa66na. Teopus bonpiioro B3pbiBa.
PenukroBoe n3inyuenue

104 MacmtaGHast cTpykTypa Beenennoit.




Meraranaktuka. Hepeménnbie npooiembl
aCTPOHOMHUH

105

Pu3NYEeCKU IPAKTUKYM 110 TEME
"WccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
¢deppomarnerukoB" uinu "HccnenoBanue
JCHUCTBYS TIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

106

®u3N4eCcKuil IPAKTUKYM I10 TEME
"U3mepenue cunsl Ammiepa” ninum "M3ydenne
3aBUCHMOCTH CHJIBI AMITEpa OT CHJIbI TOKA"
nimy "OnpenieneHue MarHUTHOW HHITYKIIUU
Ha OCHOBE U3MEPEHU CHIIbl AMriepa"

107

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
AJIEKTPOMArHUTHON MHIYKIHUH" WIIH
"OnpenesieHe UHIYKIIMUA BUXPEBOTO
marauTtHoro noiist" wim "Uccnenosanue
siBieHUs1 caMonHAYKuK" niu "Coopka
MOJEIU 3JIEKTPOMAarHUTHOTO TeHepaTopa”

108

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U IPYKUHHOTO
MasTHUKOB" i "IIpeoOpazoBaHue SHEPTUN
B NIPY’KUHHOM MasiTHUKE"

109

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
IIOCJIEA0BATENIBHO COCTUHEHHBIE




KOHJIGHCATOP, KaTYIIKY U pe3UcTop" min
"HccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIENIM IEPEMEHHOr0 ToKa"

110

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHue napameTpoB 3ByKOBOM BOJIHbI"
nin "M3mepenue nokasaresns NpeaoMIeHUS
crexna" win "[lomydyenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U JIUH3bI"

111

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe
wuakux auH3)" nim "M3mepenue
(hOKYCHOTO pacCcTOSTHUS pacCEUBAIOLINX
nuH3"

112

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenne nudpakuun, nHTephepeHnmn
U noJispuzanuu ceeta" uinm "OnpeneneHue
HMITYJIbCa U SHEPTUU PENISTUBUCTCKUX
gacTull (o pororpadusim Tpekor
3apsHKEHHBIX YACTHUI] B MATHUTHOM ToJie)"

113

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHon [lnanka na
OCHOBE HucciienoBanus Gororddexra" nim
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepes CBETOIMO/ OT HalpsbKeHU"

114

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBaHue CeKTpa pa3pekeHHOrO
aTOMapHOIo BOJOPOJa U U3MEpEHUE
noctostHHOM Punbepra" wnn ®Ousnueckuii




pakTUKyM 1o Teme "HccienoBanue
PazuoaKTUBHOTO (pOHA C UCTIOIb30BaHUEM
nosumertpa" uinm "M3ydyenne noraoueHus
OeTa-yacTuIl aIfOMUHIEM"

115

PuU3NYECKUH IPAKTUKYM 110 TEME
"HaOimroaenus 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMIBIOTEPHBIX TPHIIOKEHUHN IS
OTIpeIeTICHUS TI0JIOKEHUS HEOECHBIX
00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOyIIapHs U IPKUe
3Bé31p1" i "HaOmroaeHus B TEIECKOIT
JlyHBI, TITIAaHET, TYMAHHOCTEHN M 3BE3HBIX
CKOIUICHUIH"

116

O06o00meHNe B CHCTEMAaTH3aIlusl 3HAHUH.
Ponb ¢usuku u actpoHOMUHU B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COITMAIBHOM M ATHYECKOM chepax
JEATEIIbHOCTH YCJIOBEKA

117

O06001IeHNEe U cCUCTEMATU3ALINS 3HAHUI.
Posb 1 MecTo pHU3MKH U aCTPOHOMHH B
COBPEMEHHOW HAyYHON KapTUHE MUPa

118

O06001eHre U cucTeMaTu3alus 3HaHuH.
Ponb pusnueckoit Teopun B popMUpOBAaHUT
MIpe/ICTaBICHUI 0 (U3NYECKOM KapTHUHE
MHUpa, MeCTO (PU3NIECKON KapTHHBI MHUpa B
o0111eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTABICHUNA O IPUPOJC

119

O00011eHrE U cUCcTEMAaTU3aLMs 3HAHUI IO




teme "Kunemaruka"

120

O00011IeHNE ¥ cUCTEMATH3AIMS 3HAHUH 110
teme "JIlunamuka"

121

O0600meHne u cucTeMaTu3aus 3HaHUK 110
teme "Cratuka TBepaoro tena" u "3aKoHbI
COXPAaHEHHUS B MEXaHUKe"

122

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun" u "Tepmonunamuka. Temnossie
MaIIHbI"

123

O0001IeHne U cUcTEMaTU3aIMs 3HAHNUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

124

O0001IeHne U cucTeMaTU3alis 3HAHUI 110
Teme "DnekTpudeckoe mnoie"

125

O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANEKTPUYECKUN TOK"

126

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teme "Toku B pa3nuyHbIX cpegax"

127

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teMme "MaruurtHoe noJje"

128

PesepBubiit ypok. O6001IeHE U
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

129

PezepBHblit ypok. O00O1IEHNE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"MexaHU4YeCcKHe U 3JIeKTPOMarHUTHBIE
konebanus"




130

PesepBHelii ypok. O600IIeHNE 1
cHCcTeMaTH3alKs 3HaHUH 110 TeMe
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

131

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3anus 3Hanuii mo reme "Omruka"

132

PesepBubiit ypok. O60011eHNE U
cucreMarusaysa 3HaHui 1o teme "OCHOBEI

CTO"

133

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

134

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
aroma"

135

Peseprubrit ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuI"

136

PeszepBubIit ypok. O6001IeHNE U
cUCTeMaTH3allus 3HaHU 110 TeMe
"SneMeHThl acTpoPu3uKu"

136

11




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®m3uka. Mexanuka, 10 ximace/ Msakumes I'.51., Cunsaxos A.3., O0miecTBO ¢
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «JPODA»; AKunoHepHOe 00111€CTBO
«M3parenscTBO «lIpocBemienne

» Gusuka. Monekynspaas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikuines
I'.41., CunsikoB A.3., O011eCTBO ¢ OTPaHUYECHHONW OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odmectBo «M3marenscTBo «IIpocBemnienne»

» Gusuka. Dnexkrpoaunamuka, 10-11 knacesl/ Msikumes I7.5., CunsikoB A.3.,
OO6111eCTBO C OTPAaHUUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» ®usuka. Konebanus u Bonnsl, 11 xirace/ Makumes I'.51., Cunskos A.3.,
OO611ecTBO ¢ OTPAaHUYECHHON OTBETCTBEHHOCTHIO «[PODA»; AkuimonepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Ontuka. KBanToBas pusuka, 11 krace/ Mskumes I'.5., Cunsikos
A.3., O0111eCcTBO C OrpaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODAY;
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemnienue»

®dwusuka. 3agaunnk, 10-11 kmacceer / PeimkeBuy A.IL. — M.: Jlpoda, 2019-2022.

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJA
10-11 KJIACCBI

1. ®usuka. Yrinyonennsiii ypoBeHb. 10-11 kiaccsl: pabodasi mporpamma K



muaun YMK I, MskuieBa: yaeOHo-MeToandeckoe nocoodue / I'.51.
Mskumies., A.3. CunsikoB. — M.: [Ipoda, 2019.

2. ®u3nka. Mexanuka, 10 knace/ Mskumies I'.51., Cunsaxo A.3., O0miecTBO ¢
OTPAaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY.

3. ®usuka. MonekynsipHas ¢usuka. Tepmoannamuka, 10 kinace/ Msikuie
I'.41., CunsikoB A.3., O011eCTBO ¢ OTPaHUYCHHONW OTBETCTBEHHOCTHIO

« IPODA.

4. ®uzuka. dnektpoaunamuka, 10-11 kmacesl/ Msikumes [7.5., Cunskos A.3.,
OO611ecTBO C OTPAaHUUYEHHON OTBETCTBEHHOCThIO «/[PODA.

5. ®usuka. Konebanusa u Bonusl, 11 kimace/ Mskumies I'.51., Cunsaxos A.3.,
OO6111eCTBO C OTPAaHUUYEHHON OTBETCTBEHHOCTHIO «/[PODAY.

6. ®uszuka. Ontuka. KBantoBas ¢pusuka, 11 knace/ Msakumes I'. 4., Cunskos
A.3., O01IecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY.

7. ®uzuka. 3agaynuk, 10-11 kmacce / PeimkeBuy A.IT. — M.: Ipoda, 2019-

2022.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

10-11 KJTACCBI

1. Kusas ¢pusuka: odyvaromias nmporpamma. http://www.int-
edu.ru/soft/fiz.html

2. Ypoku ¢pu3uKH C ucrojib3oBaHueM MuTtepHeTa.



http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/

4. dusuka: KoJUIeKIus onbIToB. hitp://experiment.edu.ru/

S. ®u3uKa: JIEKTPOHHAA KOJUJICKIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6. Karanor ccbutok Ha pecypcesl o pusuke. http://www.ivanovo.ac.ru/phys
7. becrinaTHble oOy4Jaroiye NporpaMmsl o pusuke.
http://lwww.history.ru/freeph.htm

8. Jlabopatopusbie paboTsl o pusnke. BupTyanbHbie 1a0opatopHbie pabOTHI.
http://phdep.ifmo.ru

9. Aunmarnus pusndeckux mpoieccoB oobsicHenusmu. http://physics.nad.ru

10. ®usnyeckas sunukironeaus. http://www.elmagn.chalmers.se/%7eigor
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