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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yuy€TtoMm (enepaibHONW paboueil mporpamMMmbl BocniuTanus U Konueniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMPOIECcCa, BO3PACTHBIX OCOOEHHOCTEM  OOydaromMXcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢u3uky yriayOiaEHHOTO YpOBHS IO3BOJISIET pPeain30BaTh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (HU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKO OCHOBOM JUISI pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHHUSI CBOMX pab0YHUX TIPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coXpaHEHHs 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 (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeNuiio XapakTep U OypHOE pa3BUTHE
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 GOpMUpOBaHHE YMEHHMH NMPUMEHSTh 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 KypC SIBISETCS JIOTMUECKHU
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 MHPOBO33PEHUECKUMH,
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
ypOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUM U TEXHOJOTHM, a Takke 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
IIPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BAHUHM 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
10 PYKOBOJICTBY CBEPHYTOT0, 00001MIEHHOTO BH 12 O€3 TOIIaroBOi WHCTPYKIIHH.

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 UCXO0Is U3 OCOOCHHOCTEH OYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OTIBITOB 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 3aKOHBl 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-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere GU3HKK MOKHO 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 00OpyJoBaHWE ISl YYEHUUYECKUX MPAKTUYECKUX pabdoT
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 MNPHOOPOB, 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 UX HMHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

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

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTEePUH U PYyHIAMEHTAILHBIX 3aKOHOB (PU3UKHU;

(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 BO3MOYHBIX 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 00111ero o0pa3oBaHus:

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

dbopMuUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JIJIST OOBSICHEHHSI
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojeNnM, aJeKBATHOM YCIOBHUAM 3aJadd, 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
Gu3NYEeCKNX OSKCIEPUMEHTOB, aHaldM3a U UHTepHpeTrauuud uHboOpMaIuH,
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 OOILETo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NPaKTUYECKUX paboOT sBISETCS pPEKOMEHJOBAaHHBIM, YUYHUTENb JeNacT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

YUYET PABOYEN MPOT'PAMMBI BOCITUTAHUA

Peanuzanmss ~ BOCIHMTATEIBLHOTO  TOTCHIMAlAa  ypokKoB  (ypOYHOU
JCATCIBHOCTH, ayJWTOPHBIX 3aHATHA B paMKaX MaKCHUMaJbHO JOIMYCTUMOM
y4eOHOUM Harpy3Ku) mpeaycMaTpPUBAcCT:

MaKCUMaJIbHOE  HCIOJIB30BAaHUE  BOCTIHTATEIBHBIX  BO3MOXKHOCTEH
coJiepkaHusl y4eOHOTro Kypca il GOpMHUpPOBAHUS Y OOYUAIONIUXCS POCCHHUCKHUX
TPaIUIIMOHHBIX JyXOBHO- HPABCTBEHHBIX W COLMOKYJIBTYPHBIX IIEHHOCTEH,
POCCHICKOTO MCTOPUYECKOTO CO3HAHUSI HA OCHOBE UCTOPHUYECKOTO MPOCBEICHUS;
oJ00p COOTBETCTBYIOLIETO COJNEPIKAaHUS YPOKOB, 3aJaHHUN, BCIOMOTATEIBHBIX
MaTepHaIOB, IPOOJIEMHBIX CUTYAIHH Il 00CYKICHHUIA;

yu€T TENeBBIX OPHUEHTHPOB pPE3yJIbTATOB BOCIHTAHUS B ONPEACICHUN
BOCIIUTATEIIBHBIX 33/1a4 YPOKOB, 3aHATHH;

BKJIIOYCHHE YYUTEISIMH B KOHCIICKTHI (TEXHOJOTHYECKHE KapThl) YPOKOB
TEMAaTHKH B COOTBETCTBUH C KaJICHAAPHBIM IIJIAHOM BOCITHTATEIILHON paOOTHI;

BBIOOp METO/OB, METOAWMK, TEXHOJOTHA, OKAa3bIBAIOIIMX BOCIUTATEIHHOC
BO3/ICHCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIIUTATEIHHBIM HUJI€AJIOM, IEIBIO
3alayaMyd  BOCTIMTAHMs, II€JIEBBHIMA OPUEHTHpPAMHU PE3yJbTaTOB BOCIHUTAHUS;
peanu3aIuio MPUOPUTETa BOCIIUTAHUS BYYEOHON NEATEIHHOCTH;

NpUBJICYCHUE BHUMAaHUS OOYYAIONUMXCS K I[IEHHOCTHOMY  aCIeKTy
M3y4aeMbIX Ha YypoOKax TMPEAMETOB, SBICHUW W COOBITUN, WHUIIMHUPOBAHUE
0O0CYXXJIeHWU, BBICKAa3bIBAaHUN CBOETO MHEHUS, BHIPAOOTKH CBOETO JUYHOCTHOTO
OTHOMICHUS K U3yYae€MbIM COOBITHSIM, SIBICHUSM, JIUIIAM;

NIPUMEHEHNE WHTEPAKTUBHBIX POpM yueOHOU pabOThI - MHTEIUICKTyalbHBIX,
CTUMYJUPYIOIIMX MO3HABATEIIPHYI0 MOTHUBAIUIO, UTPOBBIX METOIMUK, TUCKYCCHUH,
JAIONIUX BO3MOXKHOCTH MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JIWAJIOra;
TPYIIIOBOM pabOTHI, KOTOpAsi YIUT CTPOUTH OTHOIIICHUS U JEHCTBOBATH B KOMaHJIE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHHUS;

noOyxJieHne OoO0ydJarouuxcsi CcoONogaTh HOPMBI TMOBEACHUS, MpaBUIIa



OOIIEHUST COCBEPCTHUKAMH U TEarOTHICCKUMU paOOTHIUKAMH, COOTBETCTBYIOITUE
YKJIaay IIKOJbI, YCTAHOBIIEHUE U MIOAAEPKKY AJ0OPOKETaTENbHON aTMOC(hEpHI;

OpraHW3allii0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX W OJPYIAUPOBAHHBIX
00y4arouInxcs HaJ HEYCIEBAIONMMHU OJHOKIACCHUKAMHU, B TOM YHCIIE C 0COOBIMU
0o0pa3oBaTeIbHBIMU  MOTPEOHOCTSIMHU, JAIOMIEr0 OOYYaOIIMMCA  COLUAIBHO
3HAYMMBIH OIBIT COTPYIHUYECTBA M B3aUMHOW TTOMOIITH;

WHUIMUPOBAHWE W  TMOJACPKKY  HCCIEAOBATECILCKOW  JIEATEIHLHOCTH
oOydJaromuxcs, IUIAHUPOBAaHUE M BBHITIOJHEHWE WHIWBHIYAIBHBIX W TPYIIIOBBIX
MIPOCKTOB BOCIIMTATEILHON HAIIPABICHHOCTH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCIICIOBAHUS (DU3UUECKUX SIBICHUM.

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

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

[lorpemHoct  u3MepeHud  PuU3MUECKUX  BeNUUYMH  (aOCONIOTHAs WU
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPHUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
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 nepeMeIleHnii U CI0KeHHE CKOPOCTE.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 MOJ| YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTH KOOPJMHAT, CKOPOCTH M
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHT€HIMAIBHOE) U TOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMBI OTCUETA, WIITIOCTPALMS KMHEMATUYECKHX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM 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, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NTYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O IPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXIY AAIBHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

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

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cuctembl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX cyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIMAIBHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JA HA €r0 YCKOPEHUE B MHEPLIMAIBHON 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 pabomaoit, 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 YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX 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 nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teyina. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaiieHus. Ilneuo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACUYET CUIT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMiynbe cuiibl 1 U3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBICHUE PA0OTHI 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 TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHusl KUHETHYECKOM W NOTECHUMAJIBHOM DSHEPrUil INpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTA MOJENU DIIEKTPOMOOWIISE U MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

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.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mojeneil. Macca u pasmepbl Mojekyd (atomoB). KoaudecTBO BellecTBa.
[ToctostnHass ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJ/iCTaBlIeHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

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

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
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 rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJUHAMHUUYECKON CHUCTEMbl KaK CPEIHUE 3HAYCHUS BEJIUYUH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

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

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Briuncienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme.

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

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

IlepBeii1 3aKkOH TepMOAMHAMUKU. 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 aanabara. AGCOOTHAS TeMIeparypa.

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. [{ukn Kaphno.

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 CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB 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 yaenpHON TENIIOEMKOCTH.

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 koHjAeHcanusd. Mcnapenue u kuneHue. Y enbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl 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.

Hedopmanmu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUpPeHUs Tell (Ha KaYeCTBEHHOM YpPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME IIPOLECCHI:  KUJKHUE
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.



Kanunnsapuslie siBneHus.

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, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

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

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubit  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
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 mapa. Ilome paBHOMEpHO 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 BEILIECTBA.



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, MapajuieIbHOE, CMEIIAHHOE COEAWHEHHUE IPOBOJIHUKOB.
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 COTIPOTHBIICHUS TIPH MOCTOSSHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMHM HCTOYHUKA 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
HaKaJIMBaHUA.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

HccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU MCTOYHHMKA 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. 3aBUCUMOCTbh CONPOTUBIEHUS 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 JJIEKTPOJIATAX. JIEKTPOJUTHYECKAS IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TIa30pa3psiIHbIC
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[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 snekrpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

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

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

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

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



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

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

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

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

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

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

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

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

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

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

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

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

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

OJC uHAYKUWM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

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

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHYKIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensuasa cucrema. CBoOOIHBIE KOI€OaHUS.

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 (aza konebanuid. CBsI3b aMIUIUTYIbl KOJEOAHUN HCXOJTHOM
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 Kojaebanusx. BeiHyX1eHHbIe KoieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWi Trpy3a Ha MAacCUBHOW TIPYKHHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nadopamoprvie padomot, npAKMUKyM.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTyXaOIUX KOJIEOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIIUTY0M CUITbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAYCHHE CUJIBI TOKAa M HANPSOKEHUS MpH pa3iudyHoi (dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Wneanbusiii  Tpancopmatop. IlpomsBonactBo, mnepegadya U MOTpeOIeHHE
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMArHUTHBIX KOJICOAHUH.

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.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3TYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

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,
pesioMIIeHUE, MO pu3anus, Tudpakius, “HTephepeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xoa nyueit B mpusme. [ducnepcusi cBera. CioxHBIA cocTaB O€Ioro CBeTa.
[Ber.

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUUYecKOr JTUH3bI OT €€ T€OMETPUU U OTHOCUTEIIBHOIO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

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

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHMYMOB B HWHTep(EepEeHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, 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.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX TIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue nzo0paxeHus: B CUCTEME U3 MIOCKOTO 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.

Nzyuenue nnaTepdepeHum J1a3epHOTO U3TYYCHHS Ha IBYX IIETISIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUM OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHH U COKpAIICHUE JJTUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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



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

VYyeHnyeckuil 3KCIEPUMEHT, JTabOpaTOpHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3iIyuyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B YACTHOCTH, JIaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOU ayanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTAJIIAX.

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

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

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne Gporopesucropa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

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

[Moctynarsl bopa. U3nydyenue u norjiomienue GOTOHOB MPU MEPEX0JIe aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPaJbHBIN
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, nabopamopnuie pabomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Monens sapa IeitsenOepra—lBanenko. 3apsa siipa. 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. EcrectBeHHbil poH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

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

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS ACTPOHOMUU. [IpUKIIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 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. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MEPEHUN (DU3NYECKUX BEIUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», « 3IEMEHThl ACTPOHOMUHU U ACTPOPUZHKI».

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIIeH,  OOBSICHUTENIHOH M  MPOTHOCTUYECKON  (PyHKIUI
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

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

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (haKT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuueckue SBICHHUA B JKMBOM mpupoje, KoseOaTelbHbIe
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsA CTPYKTYpa TBEPIABIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBasi JUArHOCTUKA B TEXHHUKE,



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



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

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

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMKM  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU TpaXkJaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

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

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAs OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel npodeccuu U peain30BbIBATh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJOTHYECKUX TPOoOIIieM;

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

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

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

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

OTIPE/ICTISATh TN NIEeATEIHbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTCPUU HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

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

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BATC/IBCKUC HeﬁCTBHﬂ:

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



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSATEJILHOMY TOMCKY METOJIOB pEIIeHUs 3aJad  (PU3UYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

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

BBISIBJIATh MPUUYUHHO-CJICJACTBCHHBIC 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
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HaHUs 1O (HU3MKEe B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHUE aJbTePHATUBHBIC PEIICHU .

PabGora ¢ undgopmanmeii:

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

OIICHUBATh JIOCTOBEPHOCTHh MH(POPMAIINH;

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

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

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;

IIOHMMaTb W WCIOJb30BAaTh  IIPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTaBJIATH IUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLICHUBAThb HUAEHU C IO3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUIaH BBITIOJHEHUSI MPAKTUYECKON PabOThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

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

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



JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTb,
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 OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHThl IPYIMX MPU aHAJIW3€ pPE3YyJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

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

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, MpeAoJIaratoIui
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  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
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMAS U3
CBOUX BO3MOKHOCTEH;

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

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJIbMH, 3a00THTHCS, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PU3HUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEI0, MaTepuajbHas TOYKA, PAaBHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJIHOPOJHOE 3JIEKTPUUECKOE TIOJIE;

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

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUSI MUMITYyJIbCAa U MEXAHUYECKOU
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anmmnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIaBICHUS MAEAJTBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIepaTypoud, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



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

aHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SBJICHUS, HCHOIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBas YCIIOBUSI MPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3NUECKUE TPOIECChl W SIBJICHUS, HCTOJb3Yysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHUJIa TSKECTH, CUJia YNPYrOCTH, CHJIAa TPEHHUS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIoO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJIOB,  JJICKTPOABMKYIAsS  CWJIa, CWila  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHUA  (UBMYECKHX  SIBICHUN:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIauH, JIECKTPU3aluus TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTHU
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUIE TrpadukoB C yd€ToM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC ITOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPCHHUI;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOJr01aTh TIpaBMIa 0E30MACHOTO TPY/a MPH MPOBEACHUU UCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
(du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeH s 3a/1a4, MPOBOJUTH PACYEThl HA OCHOBAHUU MMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIAIIOB pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

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

aHAM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOW M TIPOU3BOICTBEHHOM
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
00IIIeCTBa;



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-TIONYJISIPHONM MHGOPMALIMH, CTPYKTYPUPOBAHUS U MHTEPHPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATD OpraHu3alMOHHbIE u M03HABATEJIbHBIC yMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, pAlMOHAIBHO PACIIPEACNATh AEATEIHHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

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

K kouny 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
bU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpA, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATBHOM 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 MoOfene (u3ndeckux Ten U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJIENIEH aTOMa, aTOMHOTO s/Ipa 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 MPOLECCHl U SIBICHMS,
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
CAMOMHAYKIIMM B DJIEMEHTE DJJEKTPUYECKOM IIeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U BTOpod mocrynarel  bopa, mnpuHUUN
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 AJIEKTPUYECKOT0 TOJIsA, MOTEHIAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, IOJHAs DHEPIUs,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIUS, PE30HAHC, HHTEP(EpECHITHS
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENsTh HAIpaBICHUE WHIAYKUWW MAarHATHOTO IOJsI MPOBOJHHUKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

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

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJII aHauu3a U OOBSICHEHHA (UINYECKUX  MPOIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (UKCHUpOBATh  pe3yibTaTbl IOJYYEHHOW 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 W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NONyYeHHBIE PE3yabTaThl W JIeNaTh BBIBOJ O CTaTyce MPEII0OKEHHOU
THITOTE3BI;

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

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3MUYECKUX TEOpUH
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

peliaTte KaueCTBEHHbIE 3a/Jaud, TPeOyIolue NPUMEHEHHsI 3HaHUHA 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 GU3HYECKUE SIBICHHUS;

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

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

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHUH, & TAK)KE€ Pa3yMHOM HCIOJB30BAaHUM JOCTHXKEHUU



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 HCIOJIb30BaTh COBPEMEHHBbIE WH(OpPMAlMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyr  HHGOpMalMlO W OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHCHUS POEKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX PabOT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
bubmmoreka [IOK
1.1 HayuHbIit MeTO/T TO3HAHUS TIPUPOIBI 6 https://lesson.edu.ru/03/1
0
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 10 1 https://lesson.edu.ru/03/1
0
bu6mmoreka [JOK
2.2 JluHamuka 10 https://lesson.edu.ru/03/1
0
bu6mmoreka [JOK
2.3 CraTuka TBEpIOTO Tena 5 1 https://lesson.edu.ru/03/1
0
bubmuoreka [JOK
24 3aKOHBI COXPAaHCHHS B MEXaHHUKE 10 1 https://lesson.edu.ru/03/1
0
Hroro no paszneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

bubmuoreka [JOK

3.1 OCHOBBI MOJICKY/ISIPHOKUHETUYCCKON TEOPUHU 15 https://lesson.edu.ru/03/1
0
bub6mmoreka [{OK
3.2 TepmoanHamuka. TerioBbIe MalTHHBI 20 https://lesson.edu.ru/03/1
0
33 ArperaTHbie cOCTOsIHHS BeniecTBa. Da3oBbIe 14 Egg§7/?g:;anggfru 103/1
MIEPEXO0/IBI 0
Hroro mo pazueny 49
Paznen 4. DJIEKTPOJANHAMMNKA
bu6mmoreka [IOK
4.1 DJEeKTPUIECKOe ToJIe 24 https://lesson.edu.ru/03/1
0
bu6mmoreka [IOK
4.2 ITOCTOSIHHBIH IIEKTPHUYCCKHI TOK 24 https://lesson.edu.ru/03/1
0
bu6mmoreka [IOK
4.3 Toku B pa3IuuHbIX Cpeax 6 https://lesson.edu.ru/03/1
0
Utoro no pazueny 54
Pa3aen 5. PUBNYECKUMN NPAKTUKYM
bubmuoreka [JOK
51 ®dusnyeckuii MpakTUKyM 16 16 https://lesson.edu.ru/03/1
0
Hroro no paszneny 16



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
1.1 MarnutHoe mose 14 https://lesson.edu.ru/03/
11
bu6moreka [IOK
1.2 DJeKTpOMarHUTHAs UHTYKIUS 13 1 https://lesson.edu.ru/03/
11
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHudecKre KojaeOaHus 10 https://lesson.edu.ru/03/
11
bu6mmoreka [JOK
2.2 DJIeKTPOMAarHUTHBIE KOJICOAHHUS 15 https://lesson.edu.ru/03/
11
MexaHn4yecKue U 3JIeKTPOMarHUTHHIE Bubmorexa LIOK
2.3 10 1 https://lesson.edu.ru/03/
BOJIHBI 1
bu6mmoreka [JOK
2.4 Ontuka 25 1 https://lesson.edu.ru/03/

11



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

Uroro mo paznueny 60
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
bu6mmoreka [IOK
3.1 OcuoBbl CTO 5 1 https://lesson.edu.ru/03/
11
Hroro no pazgeny 5)
Pa3znea 4. KBAHTOBAS ®U3UKA
bubmmoreka [IOK
4.1 KoprycKysisipHO-BOJTHOBOM JTyaJin3M 15 https://lesson.edu.ru/03/
11
bu6moreka [IOK
4.2 dusuka aToma 5 https://lesson.edu.ru/03/
11
du3nka aTOMHOTO S7pa U JIEMEHTAPHBIX Bubnuorexa LOK
4.3 P P 5 https://lesson.edu.ru/03/
YaCTHII
11
Hroro mo pazgeny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJIeMEHTBI aCTPOHOMHHU U aCTPOUUKU 12 https://lesson.edu.ru/03/
11
Utoro no pazueny 12
Pa3znen 6. PUSNYECKHM MPAKTUKYM
bu6mmoreka [JOK
6.1 ) i 16 16
VISHHCCIII TpAITHEYM https://lesson.edu.ru/03/



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHnE
71 MPEIMETHOTO COJICPKAHUS U OIIBITA 15
JeITeTBbHOCTH, TPUOOPETEHHOTO TIPU
n3ydyeHuu kypea ¢pusuxu 10 — 11 knaccos
Hroro no pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
INOYPOYHOE INVIAHUPOBAHMUE
10 KIIACC
Koan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara undposbie
n/n Tema ypoka Bcero Konrpoapueie | IMpaxkruueckue H3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 Odusznka — pyHIaMeHTaJIbHas HayKa O 1
pupoie
5 Hayunslif MeTO MO3HAHUS U METO/IbI 1
UCCIe0BaHUS PU3NYECKUX SBICHUN
DKCIIEpUMEHT U TEOpHs B IpoIecce
3 no3HaHus npupoasl. Habmoaenue u 1
9KCIEPUMEHT B (PU3HKE
4 Crnioco6b1 n3MepeHns PU3NIECKUX BETUUUH
5 AGcomoTHas M OTHOCUTEIbHAS



https://lesson.edu.ru/03/11

MOTPEUTHOCTH U3MEPEHUHN (PU3UUECKUX
BEJINYUH

MonenupoBanue B pusuke. Poiab u mecto
¢u3uku B GOPMHUPOBAHUN COBPEMEHHON
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKON
JESATEIIbHOCTH JIOACH

Mexanuueckoe nmxkenue. Crucrema
orcuera. OTHOCHUTEIBHOCTE MEXaHNYECKOTO
nekenus. [Ipsamas u oOpatHas 3a1a4u
MCXaHHUKHN

Pannyc-BexkTop MaTepuanbHON TOUKH, €TO
MPOEKIIMH Ha OCU KOOpAuHAT. TpaekTopusi.
[Tepememnienne. Cxopocts. X nmpoekniuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE NPAMOJIMHENTHOE JBUKEHHUE.
I'padmyeckoe onucanre paBHOMEPHOTO
MPSIMOJIUHEHHOTO TBUKECHHUS

10

CrioxxeHue nepeMeIeHnii 1 CKOPOCTEH.
Pemrenue 3agau

11

HepaBnomepHoe nBmxeHne. MrooBeHHast
CcKopocTh. Yckopenue. [Ipsamoinneitnoe
JIBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBUKEHHSI C OCTOSIHHBIM YCKOPEHUEM

13

CBoOoHOE nasieHne. Y CKOpeHue
cBOOOJTHOTO Ta/ieHHsl. 3aBUCUMOCTh
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHHU U UX rpaduku




14

JIBr>xkeHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

15

KpuBosmHeliHoe nBuxkenue. JIBHKeHUe 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepnoa u gacrora.
LleHTpOoCTpEMUTENIBHOE U ITOJIHOE
YCKOpEHHUE

16

KonTponsnas pabora no teme
"Kunemartuka"

17

[IepBs1ii 3ak0oH HeroToHa. HeprmanbHbIe
cuctemsbl orcuéra. [IpuHumn
OTHOCHTEIBLHOCTH I ammiies.
Heunepuuanbabie CHCTEMBI OTCUETA

18

Cuna. PaBHozelcTBytomas cuia. Bropoit
3axoH Herotona. Macca

19

B3aumoperictue Ten. Tpetuii 3akoH
Hrerorona

20

[Tpuniun cynepno3uiuu cui. Pemenue
3a/la4 Ha MpUMEHeHre 3akoHoB HproToHa

21

3aKoH BCEMUPHOI'O TATOTCHUS.
OKBUBaJCHTHOCTD FpaBHTaHHOHHOﬁ u
HHepTHOﬁ MacCChbl

22

Cuita TsbKeCTH B YCKOPECHUC CBO60,I[HOI‘O
naacHus

23

Z[BI/I)KGHI/IG HEeOECHBIX TeJI U UX
HUCKYCCTBCHHBIX CITYTHUKOB. HepBaﬁ
KOCMHYECKas CKOPOCTb. 3aKoHBI Kermepa

24

Cuna ynpyrocru. 3akoH I'yka. Bec tena




25

Cuna tpenus. [Ipupona u BUabI cun
TpeHus. [IBUKEHHUE B KUAKOCTH U rase ¢
Y4ETOM CHJIBI COITPOTHUBIICHUSI CPEIBI

26

Hanenue. ['mapocrarnyeckoe JaBiICHHE.
Cuna Apxumena

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctynaTensHOE W BpaliaTeIbHOE
ABUIXXCHUEC TBCPAOTO TCJIa

28

MoMEeHT CHITBI OTHOCHUTEIBEHO OCH
BpaieHus. [linevo cumbl

29

Crnoxenue cuil, MPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTn Tena. YcinoBus
paBHOBECHS TBEPJIOTO Teia. Bubl
paBHOBECHS

30

Pemenue 3agau

31

KonTtponbHas padota no teme "JIuHamuka.
Cratuka TBepaoro tena"

32

I/IMHy.]'IBC MaTCpHaJIBHOﬁ TOYKH, CUCTCMBI
MaTCpHUAIbHBIX TOUYCK. I_[CHTp Macce
CUCTEMBI MaTCPpHUATIbHBIX TOYCK. TeopeMa (6]
JABHMXKCHHUH LOCHTPA MacCC

33

I/IMHy.]'ILC CHJIbI 1 UBMCHCHHC UMITYJIbCAa
Tena. 3aKoH COXpaHCHHS UMITYJIbCA.
PeakTuBHOE ABMKEHHUE

34

MomeHT HMITYJIbCa MaTepHaﬂLHOﬁ TOYKH.
Hpez[craBneHI/Ie 0 COXpaHCHNUU MOMCHTA
HUMITYJIbCA B ICHTPAJIBHBIX IOJIAX

35

Pemenue 3amau




36

PaboTa cusbl Ha MAJIOM U Ha KOHEYHOM
nepememnieHuu. [ paduueckoe
MpeICTaBICHUE PabOThI CHITBl. MOIITHOCTh
CHJIbI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHNH KHHETHUECKOW YHEPTUU
MaTepUaIbHON TOUKH

38

[ToTeHnManpHbBIE U HEMOTEHIIUAJIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHYECKasi CKOPOCTb

39

Tpetbst KocMuueckast CKOpocTb. CBs3b
pa60TbI HEIIOTCHIIUAJIBHBIX CHJI C
H3MEHEHHEM MeXaHnYeCKON OHEPTIrUun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUH

40

Yopyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHymnu s ueanbHOM
KUAKOCTU

41

KontponbHas padoTa o Teme "3aKoHbI
COXpaHEHUA B MexaHUKe"

42

Pa3BuTure npenacraBieHuii o0 Ipupoie
TernoTsl. OcHOBHBIE NoJ10keHuss MKT.
Huddy3us. bpoyHoBckoe ABMkKEeHUE

43

CTpOCHI/Ie F33006p33HbIX, KUIKHUX U
TBCPIABIX TCII. XapaKTep JABWKCHUS U
B3aHMO/JICHCTBHS YaCTHUI] BEIIECTBA

44

Macca 1 pazmepbl MOJIEKYJI (AaTOMOB).
Konunuectso Bemectsa. IlocrosHHas




ABorajapo

Temmnepatypa. TeroBoe paBHOBecHe.

45 IIxana IHenbcus

46 Pemenue 3amau

47 Wneansueiii ras. I'a3oBble 3aKOHEI

48 VYpaBuenne MeHnneneeBa-Kiamnelipona.
Pemrenne 3anau

49 AOcoroTHast TeMIiepaTypa. 3akoH
JanpToHa

50 N3omporneccrl B naeanbHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'padmueckoe npeacraBneHne

51 M30IIPOIIECCOB: U30TEPMA, H30X0Pa,
n3obapa

52 OcHoBHoe ypaBHeHne MKT

53 Pemtenue 3amay
CBs13b aOCOJTIOTHOM TeMIIEPATYPhI

54 TEPMOIUHAMHYECKON CUCTEMBI CO CpeHe
KMHETUYECKOM 3Hepruei nocTynareabHoro
TEIUIOBOTO JIBHXKEHUS €€ 4acTHIl

55 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
teme "OcHoBbl MKT"

56 KonTponsnas paborta no teme "OCHOBBI
MKT"
TepmoanHaMuueckas cucteMa. 3aJlaHue

57 BHEIIHUX ycnoBui Uit T/I cucteMsl.

Bremnne 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsl T/] cuctemsl kak cpeaHue




3HAUEHUS BEJIMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOIMHAMUKH.
Camonpowu3sBosibHas penakcanus T/]
CHUCTEMBI K TEMJIOBOMY PaBHOBECUIO

59

Moens naeaasHOTO rasa B
TCpMOILI/IHaMI/IKe. yCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJENTN

60

VYpaBuenne MeHneneeBa-Kianelipona u
BBIpAKEHUE /I BHYTPEHHEN SHEPTrUn

61

BeIpaxkenue 111 BHyTpeHHEN SHEPTrUn
OJIHOATOMHOTO HJICAJIBHOT'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOIMHAMHUKE.
Brruucnenue padoTsl o rpaduky mpoiecca
Ha pV-auarpamme

63

Temnonepenayua kak croco0 N3MEHEHUS
BHyTpeHHe# 3Heprun T]] cuctemsr 6e3
COBEPIICHHS pabOTHI

64

KOHBeKHI/IH, TCIIJIOIIPOBOJAHOCTD,
HU3JTy4YCHUC

65

KommuectBo Temiorsl. TemnoéMKoCTh Teaa.
YaenbHas u MOJIApHaiA TEIIOEMKOCTHU
BEIIIECTBA. Y AeJIbHas TEII0Ta CropaHusa
TOIIIIMBa

66

Pacuér xonuuecTBa TEIOTHI ITpU
TeIuionepeaaye




[TonsiTre 06 amuabaTHOM Tporiecce.

o7 IIepBblii 3aKOH TEPMOJMHAMUKH
KonmdecTBo TemioTel i paboTa Kak Mepbl

68 M3MeHeHMs BHyTpeHHel snepruu T]]
CHCTEMBI
BTtopoii 3akoH TepMOAMHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTuMocTh NpUpOIHBIX
MPOIIECCOB
[TpuHIUIIBEI AEHCTBUS TEMJIOBBIX MAIIUH.

70
KIIJ

71 MaxkcumanbHoe 3Hauenne KITJ. [ukn
Kapro

72 Pemtenue 3amay
DKOJIOTUYECKHE aCIEKTHI UCITOJIb30BaHN

73 TEIUIOBBIX aBUTareseil. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemtenue 3amay
O0o001Ienre ¥ cucTeMaTH3alMs 3HAHUH 110

75 teme "Tepmonnnamuka. TemnoBeie
MaIIuHbBI"

76 KonTtponbHas padoTa o teme
"Tepmoannamuka. TernaoBble MallIuHbI"
[TapooOpa3zoBaHre U KOHICHCAIIHSL.

77 Hcnapenue u kurenue. Y ienbHas TEIIOTa
napooOpa3oBaHUs

78 HacsiiieHHbie 1 HEHACHIIIICHHBIE TTaphl.

KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U




JIABJICHUS HACBIILIEHHOTO 11apa OT
TEMIEPATYPBI, UX HE3ABUCUMOCTD OT
00bEMa HACBHIIEHHOTO Hapa. 3aBUCHMOCTh
TEMIEPATYPbl KUIIEHUS OT JaBJICHUS B
KUAKOCTU

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

7 OTHOCHUTEIIbHAS BIAXKHOCTh

80 Pemenwue 3amau
TBépnoe teno. Kpucramnmueckue u

81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpPUCTAJIJIOB

82 [TnaBneHne M KpucTAUTH3AIMS. Y IelTbHAS
TeruioTa miasieHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenune

83 u cxarue. Casur. Monyns FOnra. Ilpenen
ynpyrux aedopmarmi
TermmoBoe pacmmpeHue KUIKOCTEN 1

84 TBEPBIX TEJI. AHFAPMOHH3M TEILIOBBIX
KOJICOAHWH YaCTHII BEIIECTBA

85 [IpeoOpazoBanue 3HEPrUuu B (Ha30BBIX
nepexoaax

86 YpaBHEeHHE TEIIOBOTO OamaHca

87 Pewtenue 3amay
[ToBepxHOCTHOC HaTsDKeHUE. KanmnisipHbie

a8 sBiieHus. JlaBlieHue Mo HICKPUBIICHHOM
MOBEPXHOCTHIO KUAKOCTH. Dopmyna
Jlamnaca

89 O06o01eHne u cucTeMaTu3alus 3HaHu| 1o




Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbI€ NIEpeX0bl"

90

KonTponsHas padora o Teme "Arperaraeie
cocTosiHus BellecTBa. Pa3zoBble epexopl”

91

DneKTpu3ays Tel U e€ mpOosBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buna
AMEKTPUICCKUX 3apsaoB. [IpoBOTHUKH,
TVDJICKTPUKH U TIOJTYIPOBOIHHKU

92

DneMeHTapHBIN ANEKTPUUYECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsaa

93

B3anmonerictre 3apsioB. ToueuHsle
3apsnbl. 3akoH Kynona

94

Pemenue 3agau

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPSI/IbI

96

Hanpsk€HHOCTD 3JIEKTPUUECKOTo MOJIs.
[TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
aneKTpudeckoro noss. OqHOpoIHOE
ANIEKTPUYECKOE I0JIe

97

HOTGHHI/IEUIBHOCTI) SJICKTPOCTATHUYCCKOI'O
noJjsi. Pa3HOCTh MOTEHIIMANIOB U
HaIIPsAXKCHHUC

98

ITorenuumanpHas OHCPIruAg 3aps/ia B
QJICKTPOCTATHUYCCKOM IIOJIC. ITotennuman
QJICKTPOCTATUYCCKOTO IOJIsA

99

CBs3b HaprI)KéHHOCTI/I MOJIAT U Pa3HOCTU
MMOTCHIHAJIOB JJIA 3JICKTPOCTATUYCCKOI'O
I10JIA




[IpuHIHUI CyNIEPIIO3UIIUU DIIEKTPUYECKAX

100 N
oJIei

101 Pemrenue 3agau

102 [Toste Toueunoro 3apsiaa. [losie paBHOMEpHO
3apsHKEHHON cephl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mrapa. [losie paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM IIIOCKOCTH

104 [TpoBOTHUKH B DIIEKTPOCTATUICCKOM ITOJIC.
VYcnoBue paBHOBECHUS 3aps1/IOB

105 JIMBIIEKTPUKY ¥ TIOTYIPOBOHUKH B
AIEKTPOCTATHYECKOM I10JIC
Konnencarop. DneKTpo€MKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh TIOCKOTO
KOHJ/IEHCATOPa

107 [TapanensHOE COETMHEHHE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COEAUHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCAaToOpa

110 Pemtenue 3amay

11 JIBYoKeHUE 3apsHKEHHOW YaCTHIIbI B
OJTHOPOJTHOM 3JICKTPUYECKOM T10JIC

112 Pemenue 3amay

113 O06o001IeHne 1 cucTeMaTu3alus 3HaHu| 1o
Teme "DieKTpudeckoe noie"

114 KonTponbHas pabota o Teme

"Onexrpuueckoe noie"”




Cuia toka. [locTtossHHBII TOK. Y CII0OBUSI

115 CYyILECTBOBAHUS IIOCTOSHHOIO
AIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsoxenue u 9/1C

117 3akon Oma JIst y4acTKa L.
DIEKTPUYECKOE CONTPOTUBIICHNUE
3aBUCUMOCTb COMPOTUBJICHUS OTHOPOIHOTO

118 MPOBOJIHUKA OT €r0 JIIMHBI U IO
TOTIEPEYHOTO CEUEHUS

119 VY enpHOE CONMPOTHBIICHHUE BEIICCTRA.
Pemenue 3agau

120 [TocnenoBarenbHOE, TApATIICIBHOE,
CMEIIaHHOE COETMHEHHUE MTPOBOTHUKOB

121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX
nenei. [IpaBuna Kupxroda

122 Pemtenue 3amay

123 PaboTa anekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua

124 Pemtenue 3amay
MOIIHOCTb 31EKTPUYECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BhIEIIEMast Ha
pesucrope

126 Pemtenue 3amay

197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE
HMCTOYHHKA TOKA

128 3akon OMa 715 IOJTHOM (3aMKHYTOM)
ANEKTPUYECKON 11eTn

129 Pemenue 3amau




130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3ambikanue 1

132 Konpnencarop B 1ienu NOCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anau no teme "IloctosiHHBIN 1
ANEKTPUIECKUH TOK"

135 Pemenue 3anau no teme "IlocTossHHBIN 1
ANEKTPUIECKUH TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN 1
AIEKTPUYECKUN TOK"

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

138 KonTtponsHas padoTa o tTeme 1
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"
DneKTpuyecKas IpOBOJUMOCTD PA3IUYHBIX

139 BEIIIECTB. DJICKTPUIECCKUI TOK B METaJIax. 1
CBepXnpoBOJIUMOCTb
DJIEKTPUYECKUI TOK B paCTBOpax U

140 pacruiaBax 3JeKTpoJIMTOB. 3akoHbl Dapanes 1
JUIS AIEKTPOIIH3a

141 DnekTpuyeckuil Tok B razax. [lmasma 1

142 DIEKTPUYECKUN TOK B BAKyyMe. 1
Bakyymubie npu0Oopbl

143 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX

144 [TosrynpoBoAHUKOBBIE TPUOOPEI

145 DuU3NYECKUN IIPAKTUKYM I10 TEME 1

"M3mMepeHune CUIIbl TOKA U HANIPSKEHUSI B




LENH MOCTOSTHHOTO TOKA MPH MOMOIIN
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
pu6opoB" uiH "3HAKOMCTBO C IU(PPOBOU
nabopatopueii o ¢pusuke. [pumepsr
M3MEepeHUs: (PU3NIECKUX BEITHUUH TPH
MIOMOIIY KOMIIbIOTEPHBIX JaTYMKOB"

146

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3y4ueHrie HepaBHOMEPHOTO JIBUYKEHUS C
LIEJIBIO ONIPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs IpH
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOU INIOCKOCTU" MU
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU MPU PABHOYCKOPEHHOM
NBIKEeHUN"

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKopeHusi CBOOOHOTO
nagenus" win "M3ydeHue nBr>KeHUd Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Ou3nyecKuil MPakTUKyM 10 TEME
"N3ydyeHne IBUKEHUS Tela 0 OKPY>KHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" UITH
"UccnenoBanne 3aBUCUMOCTH TIEpHOIA
oOpallieHrs KOHUYEeCKOrO MasiTHUKA OT €ro
napameTpoB”

150

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mMepeHune paBHOAECUCTBYIOIIEH CUIIBI




NpU JBIKEHUH OpycKa 10 HAaKJIOHHOU
miockoctu" umu "IIpoBepka runoTessl o
HE3aBHCUMOCTHU BPEMEHU JABUKEHUS Opycka
10 HAaKJIOHHOM IUIOCKOCTH Ha 331aHHOE
paccTosiHUE OT €ro Macchl”

151

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3yuenne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

152

Pu3NYeCKU NPAKTUKYM IO TEME
"U3mepenue kordduirieHTa TpeHus mno
BEJIMYMHE YIII0BOT0 KO3 PHUIIHCHTA
3aBucumoctu Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpyCcKa M0 HaKJIIOHHOM
IJIOCKOCTH C MEPEMEHHBIM KOAPPHUITUEHTOM
Tpenus" win "M3ydeHune ABUKEHUS Irpy3a
Ha Bajly ¢ TpeHuem"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycioBUl paBHOBECHUS
TBEPJOTO TEJA, UMEIOIIET0 OCh BpaleHus"
nnu "KoHCTpyrpoBaHUe KPOHIITEWHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOMUYMBOCTH TBEPIOTO TEJIA, UMEIOLLETO
IJI0111a]Tb OTIOPHI"

154

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepeHune uMIynbca Tena 1no




TopMo3HOMY TyTH" nin "M3mepenue cuibl
TATH, CKOPOCTU MOJIEININ IEKTPOMOOUIIS U
MOIIHOCTH cuJjibl TAru" win "CpaBHeHHe
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" niu "HccnenoBanue coxpaHeHUs!
HMITYJIbCA MIPU YIPYTOM B3aUMOJICHCTBUH"
nin "M3MepeHne KHHETUYECKON SHepTun
TeJa Mo TOPMO3HOMY IyTH"

155

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3ydyeHne u30TepMHUECKOro Impoiecca
(peKOMEHJI0BAHO HCIOIb30BaHHE
nudposoit nadboparopun)" unu "Nzyuenue
M30XOpHOTO Mnporecca” ninu "M3yuenne
n3obapHoro mporiecca” wim "IIpoepka
ypaBHEHUS COCTOSIHUSA"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepenue yaeabHOl TEMI0EMKOCTH" WIIH
"HccnenoBanue npolecca OCTbIBaHUS
BemecTBa" win "MccnenoBanue
aguabarHoro mporecca" uinu "M3yuenue
B3aMMOCBSI3U YHEPTUU MEKMOJIEKYIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATyphbl KUTICHUS
JKAIKocTen"

157

Ou3nyecKuil MPakTUKyM 10 TEME
"N3yueHne 3akOHOMEPHOCTEN UCTIAPEHUS
xuakocren" wim "M3mepenne ynenpHoOU
TEIJIOTHI I1aBIeHus baa" win "N3ydenue
CBOMCTB HACBIIIEHHBIX apoOB" MU
"N3mepenne aOCOIOTHOM BIAXKHOCTH




BO3/yXa M OIIEHKAa MaCChl IApOB B
nomerenun". M3mepenue xodddumnmenrta
MTOBEPXHOCTHOTO HATSDKEHUS

158

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HaOimro1eHue peBpaIieHust SHEPTUu
3apsKEHHOTO KOHIEHCATOPa B SHEPIHI0
n3nydeHus ceeronuonaa’ unm "Mzydyenue
MPOTEKaHUs TOKA B LIEMH, COJICpHKAIIEH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIMANIOB (HAINPSLKEHUS) TIpU
MOCJIEIOBATEILHOM COEIMHEHUN
KOHJIEHCATOPOB"

159

Pu3NYeCKU NPAKTUKYM IO TEME
"HccneqoBanue CMENIAHHOTO COEIUHEHMUS
pe3ucropoB' win "M3mMepeHue yeabHoro
COIPOTHUBIICHHS TPOBOJHUKOB" WIIH
"UccneqoBanye 3aBUCUMOCTH CHJILI TOKA OT
HaIpsDKEHUS JUIsl JIaMIIbl HaKaJInBaHUs "

160

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenune annekTpoiusa" uim
"N3mepenue 3apsiga 0OJJHOBAJIEHTHOTO HOHA"
uinu "Hccnenosanue 3aBUCUMOCTH
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEePUCTUKHU auoaa"

161

PesepBHriit ypok. O6o01IeHNE U
CUCTeMaTH3allHsl 3HAaHHI 110 TeMe
"KunemaTtuka"

162

PesepBHriit ypok. O600IeHE U




cUCTeMaTu3als 3HaHUM 10 TeMe
"Tunamuxa"

163

PesepBHsIit ypok. O600IICHNE 1
cucreMarusanysa 3HaHui 1mo teme "Cratuka
TBEpJ0TO Tea"

164

PesepBHsIit ypok. O600IICHNE 1
CUCTEMaTH3aIus 3HAaHUH 110 TeMe ""3aKOHbI
COXPAaHEHHUS B MEXaHHKe"

165

PesepBubiit ypok. O60011eHNE 1
cuctemaTusanus 3HaHui o Teme "OCHOBBI
MOJIEKYJISIPHO-KUHETUYECKOM Teopun”

166

Peseprubrit ypok. O6001eHNE 1
cucreMaTruni3aimusa 3H3HPII>1 10 TEMC
"Tepmoannamuka. TernaoBbie MalIuHb"

167

Peseprubrit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 10 TeMe
"ArperatHbie COCTOSIHUS BEILIECTBA.
®dazoBbIe Iepexoabl"

168

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Dnekrpuueckoe noie"

169

PesepBubiit ypok. O6001IeHE U
CUCTEeMaTH3allKsl 3HAaHH 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

170

PesepBurlit ypok. O600IeHE U
cucreMaTH3anus 3HaHui o reme "Toku B
pasnu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O

170

16




[TPOTPAMME

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3aI/IMOI[CI\/JICTBI/I€ IIOCTOSIHHBIX MAariuToB U
MIPOBOIHUKOB C TOKOM. MaruutHoe moJie.
I'unoreza Ammnepa

Bekrop marautHON mHAYKIMK. [IpuHImn
CYNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnnun
MarHUTHON UHAYKIIHH

MarsuTHO€e T0JIe TPOBOIHHUKA C TOKOM.
OnbIT OpcTena

Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb

Pemenue 3agau

[Ipumenenue 3akoHa Amriepa.
DNeKTpOU3MEpUTENbHbIE TPUOOPHI

Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
JIBukeHue 3apsyKEHHON YacTUIIBI B
OJIHOPOJHOM MarHUTHOM II0JIE

Pemenue 3amau

Pa6ota cunbl Jlopenna

10

Pemenue 3amau

11

MarauTHOE I0JI€ B BEIIECTRBE.
q)eppOMaFHCTI/IKI/I, napa- 1 1MaMaruCTuKu

12

OCHOBHBIE CBOWCTBA (hpeppOMarHETUKOB.




[Tpumenenue heppoMarHeTHKOB

13 Pemenne 3agau mo reme "MarautHoe nose"

14 Pemenne 3amag o reme "MarautHoe nosie"

15 SIBNeHHE AIEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BekTOpa MarHUTHOM MHIYKLIMHU

16 OC unayKIuu

17 3aKOH 3JIEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpeoe anextpuueckoe nose. Toku @yko

19 OJIC MHAYKIMY B IBUOKYIIAXCA
MTPOBOTHUKAX

20 Pemrenue 3amay

21 [IpaBuso Jlenma

99 NuayktuBHOCTH. KaTylika "HIYKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay

26 O0o001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o tTeme
"OnexTpoauHamuka'

08 Konebarenruas cuctema. CBOOOIHEIE
konebanus. 'apMoHUYecKue KoeOaHus

29 Kunemarnueckoe u TMHaAMHYECKOE




OIIMCAaHME KOJIeOATEIbHBIX IIBI/I)KGHI/II;'I

DHepreTuyeckoe onucanue. BeiBos
IUHAMHUYCCKOT'O OITMCAHUA FapMOHI/IqGCKHX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammutyna u ¢aza Kosebanui
[lepuon u yactora kosiebanuii. [lepron
MaJIbIX CBOOOIHBIX KOJICOaHUIA

32 MaTeMaTuueckoro masitHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojaeOaHus. BeiHyX1eHHbIE
koJsiebanus1. Pesonanc

34 ABTOKONEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koudepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O06o01enre 1 cucTeMaTr3arys 3HaHUH 110
teMe "MexaHnudeckue Koieoanus"

38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa C aMIUTUTYAON CHIIbI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTbHOM
KoJiebaTeTbHOM KOHTYpE

41 3aryxaromue 3eKTPOMarHUTHBIE

KoJIeOaHMUSI. BLIHy)KI[eHHBIe




OJICKTPOMArHUTHBIC KoJieOaHus

[Tepemennsblii TOK. Pe3uctop u KOHAEHCATOP

42 B LI [TEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B IIEITH
MEPEMEHHOTO TOKa

44 3axoH Oma Juis 2IEeKTPUYECKO Lenu
MEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U ICVCTBYIOIIEE 3HAUCHHUE
CWJIBI TOKA W HAIIPSDKEHUS

46 Pe3onanc B anekTpuvecko menu

47 Pemenue 3agau
WneansHb1if Tpancopmarop.

48 [IpousBoicTBO, IEpenaya U NOTpeOICHHE
AIEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpos3neprun. KynpTypa ucnonb30BaHus
AJIEKTPOIHEPIHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpOMarHuTHbIE KoyieOaHus"

53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Wudpassyk u ynprpas3syk. LllymoBoe




3arpsi3HEHHE OKPYKAIOIICH CpeIbl

57

Pemenue 3amau

58

BJICKTpOMaFHI/ITHI)IC BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH

60

[IIkaJia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3EKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIATIB PaTUOCBS3U U TEICBUACHHUS.
Paaunonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha mpuMeHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PacpoCTpaHEHUsI CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBINA yroJl MOJHOTO BHYTPEHHETO
OTpPAKEHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.




CrnoxHbIii cocTaB 6esoro cBera. Llpet

JInn3el. DOKYCHOE PaCCTOSIHUE U

69 OTITHYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paskeHMi B TMH3aX U UX
cucTtemMax. YBEJIUYEHUE JIMH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300pakeHUH, MOTyYaeMbIX C IIOMOIIIBIO
JIUH3

72 ['ma3 xak onruueckas cucrema

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reoOMETPUYECKON ONTUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceta

76 Hurepdepennus creta

77 KorepeHTHbIE ICTOYHUKH. Y CITIOBHS
HaO0JI0IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pewtenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o001eHne 1 cucTeMaTu3alus 3HaHu| 1o




teme "OnTuka"

87 KonTtponsHas padota no teme «OnTuka» 1
['paHuUIBI MPUMEHIUMOCTH KJTACCUICCKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycnosue

90 npuaMHHOCTH. OTHOCHUTEIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U
COKpAIIIEHUE JUTHHBI

01 OHeprus ¥ UMITYJIbC PEISTUBACTCKON 1
YaCTHULIbI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TeTUIOBOE M3TyUEHUE 1

94 3akoH cMelenus Buna 1

95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1

96 DHeprus ¥ UMIyJasc HoToHa 1

97 ®ororddext. OnbiTel A. I'. CToneTona. 1
3akonbl pororddekTa

98 VYpaBHenue DitHiTeitHa 1715 PoToddexTa. 1
"Kpachas rpanuna" ¢potoaddekra

99 Jasnenue cera. OnbiTel [1. H. JlebeneBa

100 BosHoBBIE CBOICTBA YacTHI]

101 Bonnsl ne bpoin. [liimHa BOaHBI 1€ 1




Bbpoius 1 pa3mepsl 001aCTH JTOKaTU3aNUN
JBUKYILEHCS YaCTULIBI

102 KopnyckynsipHO-BOJHOBOM Jyanu3m

103 Judpakmus 3JeKTPOHOB Ha KPUCTAIIAX
Crienurka U3MepeHnui B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIpeACTIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenue pacu€THBIX 33129
KontponbHas padoTa mo temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJTHOBOI
nyansm"

108 OTMBITHI TTO UCCIIEIOBAHHIO CTPOCHHUS aToMa.
[TnanerapHas mozaens aroma Pesepdopra

109 [Toctynater bopa

110 Bupsl cniektpoB. CrieKTp YpOBHEHM SHEPTUU
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YKCIIO Siapa.
N3oTtonel. PagnoakTuBHOCTH
3aKoH paJioakTUBHOTO pacnaaa. CBoicTBa

114 HMOHHU3UPYIOIIETO U3TydeHus. BiusHue
PaMOaKTUBHOCTH HA KUBBIC OPTaHU3MBI.
Jo3umerpus

115 OHeprus cBA3M HyKJIOHOB B siipe. SnepHble




cuiel. Jleext Macce saapa. Snepubie
peakuuu. Snepusie peakropsl. [Ipobiemsl
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTapHbIX yacThll. OyH1aMeHTalIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-rintooHHas MOJENb afpOHOB

117

®wusuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepusi U TEMHas
sHeprus. EnuHcTBO pru3mueckoit KapTHHBI
MHpa

118

DTanbl pa3BUTHS ACTPOHOMUU. 3HAYEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIHI KOCMHYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHUI

120

COBpeMeHHBIC OIITHUYCCKHUEC TCIICCKOIIbI,
PaaUuOTCIICCKOIIbI, BHeaTMOC(bepHaH
ACTpOHOMUSA

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

122

Conueunas cucteMa. Connie. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHila u
3BE3




123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
Jlnarpamma "cnekTpajibHbIA KJ1acc —
CBETUMOCTD"

124

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Buyrpennee crtpoenune 38€31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spororuu CoHIa U 3BE37. DTaIlbl JKH3HHU
3BE3]

126

Mneunstii [Iyre — Hama 'amaktuka. Tunst
rajnakTuk. YEpHbIE ABIPHI B s/Ipax rajlakTUK

127

Bcenennas. Pacmimpenne Beenennoit. 3akon
Xab06mna. Teopust bonbiioro B3peiBa.
PenukToBO€ M3nydeHNE

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnsie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre MariUTHOI'O I10JIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dbeppomarnerukoB" unu "HMccnenoBanue
NEMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue cuibl AMnepa" nnu "H3ydenne
3aBUCHMOCTH CUJIbI AMIIepa OT CHUJIBI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MEpeHUs cuibl Amnepa”




132

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue IBICHUS
JIEKTPOMArHUTHOM MHIYKIMU" WK
"Onpenenenre HHAYKIIMH BUXPEBOTO
MarHuTHOTO noJjs"

133

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue siBICHHUS CAMOUHIYKITUN"
nin "COopka MOAENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

®u3N4eCcKuil IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"MccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEA0BATENLHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKY B Pe3UCTOp" WIIN
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU NTEPEMEHHOTO TOKA"

137

dusnueckuil NpakTUKYM 10 TeEMe
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TEMe
"N3mepenune nokasaTelis NpeloMIICHUS
crexna" win "[lonyyenne n306pakeHus B
CUCTEME M3 IJIOCKOTO 3epKaja U JUH3bI"

139

Du3N4eCKUi MPAKTUKYM I10 TEME




"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELECTBA (Ha IpUMepe
xuakux JuH3)" uim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOITIX
nuH3"

140

PuU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue nudpakuun, uHTepdepeHnm
U NOJIIpU3auu ceera”

141

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenre UMNyJabCa U SHEPTUA
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTHUI B MAarHUTHOM
nose)"

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka Ha
OCHOBe HccienoBanus Gororddexra"” nim
"HccneqoBanye 3aBUCUMOCTU CHJIBI TOKa
4yepe3 CBETOMO OT HalpsDKeHU"

143

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CekTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

144

Ou3nyecKuil MPakTUKyM 1O TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyenue normomeHus: 6era-4acTuil
aIfoMUHHEM"

145

DuU3NYECKUN IPAKTUKYM I10 TEME
"HaGnronenus 3B€31HOr0 Heba




HEBOOPYKEHHBIM TJ1a30M C UCTIOJIb30BAHUEM
KOMIIBIOTEPHBIX IIPUIIOKEHUN IS
OTIpeICIICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHEIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé3161" mim "HaOmroneHus B TENECKOIT
JlyHbI, TUTaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIEHUI"

146

O0o01Ienye ¥ cucTeMaTu3anys 3SHAHUH.
Ponb ¢usuku u actpoHoMuu B
SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMANIHOM U ATUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O06001IeHNe U CUCTEMATU3ALINS 3HAHUI.
Ponb 1 mecTo ¢u3MKM 1 aCTpOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060061eHre 1 cucTeMaTu3alus 3HaHui.
Ponp pusnueckoit Teopun B popMUpOBaHUT
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teme "JIlunamuka"

152

O0001IeHNE U cUCTEMATU3ALMS 3HAHUI IO




teme "Cratuka TBepaoro rena'

153

O06o001IeHre U cucTeMaTU3aus 3HaHU) 110
Teme "3aKOHbI COXpaHEHUS B MeXaHuKe"

154

O0600meHne u cucTeMaTu3aus 3HaHUK 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
teopun"

155

O0001IeHne U cCUCTEMATU3AIMS 3HAHUI 110
teme "Tepmonunamuka. TermioBbie
MaIIuHe"

156

O0001IeHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O00011IeHNE U CHCTEMATH3AIMS 3HAHUN 110
Teme "DnekTpudeckoe mnoie"

158

O06o01menre U cucTeMaTr3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANeKTPUUYECKUN TOK"

159

O060011eHre u cucTeMaTu3alus 3HaHu| 1o
teme "Toku B pa3nuyHbIX cpegax"

160

O0001IeHNEe U cCUCTEMATU3ALNS 3HAHUN 110
teMe "MaruutHoe noJe"

161

PesepBusiit ypok. O6001IeHE U
CHCTEMATHU3aIUs 3HAHUI 10 TEME
"DJeKTpOMarHuTHas UHyKIus"

162

PesepBusiit ypok. O600mIeHE U
CHCTEMAaTU3alMs 3HAHUH 110 TEMeE
"Mexanndeckue Kojaeoanusa"

163

PesepBHriit ypok. O600IeHE U
cUCcTeMaTH3aIlHs 3HAHUH 10 TeME




"DneKTpoMarHuTHbIC KoneOaHus"

164

PezepBubiit ypok. O0o0IIeHNE U
cCHCTEeMaTH3alHs 3HAaHUH 110 TEME
"MexaHn4YecKue U 3JeKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHsIit ypok. O600IICHNE 1
cucreMaru3amnys 3Hanui 1mo reme "Omruka"

166

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

167

Peseprubrit ypok. O6001eHNE U
cUCTeMaTH3alus 3HAaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatusanys 3HaHui mo reMe "duznka
aroma"

169

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui mo reme "duznka
ATOMHOTO Spa U AJIEMEHTapHBIX YacTuIr"

170

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"DnemeHTH! acTpopuzuku”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




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

» ®usuka, 10 kinace/ Kabapaun O.D., Opnos B.A., Osenuuk 3.E. u apyrue; noa
penakmueit [Tunckoro A.A., Kabapauna O.®., AkiinonepHoe 00111eCcTBO
«3narenscrBo «lIpocsemenue»

» dusuka, 11 kiacce/ Kabapaun O.®., ['mazynos A.T., OpnoB B.A. u apyrue; noa
penakmueit [Tunckoro A.A., Kabapauna O.®., AkiinonepHoe o0111ecTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®dusnka.3agaunuk 10-11 kinacc, Peimkesua AT "Ipoda"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET






	УЧЕТ РАБОЧЕЙ ПРОГРАММЫ ВОСПИТАНИЯ

