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HNOACHUTEJBHASA 3AITUCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHsS Ha ypOBHE CpeqHEro oOmiero odpa3zoBaHUs
pa3zpaboTaHa Ha OCHOBE MOJIOKCHH W TPeOOBaHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHOM mporpammbl, npenacraBieHHbix B ®I'OC COO, a Ttakke ¢ yd€Tom
denepanbHON paboyeil mporpaMMbl BOCIHTAHWS WM KOHIICTIIMU MPETNOJaBaHUs y4eOHOTO
npeamera «®dusuka» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®Denepanuu,
pealn3yoUuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue mporpaMMbl 1Mo (M3MKE HAMpaBiIeHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
HAayYHOM KapTHHBI Mupa oOydaromuxcsi 10—11 ximaccoB mpu oOydeHMHM uX (HU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESITEIHLHOCTHOTO mojaxoxa. Ilporpamma mo ¢usnke
cootBercTBYeT TpeboBanusmM OI'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM O00y4eHMs], a TAK)KE YUMTHIBAET HEOOXOIMMOCTh peaan3aluu
MEXKIIPEIMETHBIX CBSI3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMHU YU4EOHBIMH MpeaMeTaMu. B Hei
OTPEENAOTCd OCHOBHBIE I1€IM U3ydyeHUs (U3UKKM Ha YpPOBHE CpeIHero oOIiero
o0pa3oBaHus, IUIAHUPYEMbIe peE3yJIbTaThl OCBOEHHS Kypca (U3HKH: JUYHOCTHBIE,
MeTarnpeaMeTHBIC, TPpeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma 1o gu3ukKe BKIIOYAET:

e [IJJaHUpPyEMbIE€ pe3yJabTaThl OCBOEHHUS Kypca (u3MKuM Ha 0a30BOM YpPOBHE, B TOM

quclie IPeIMETHBIE PE3YIbTATHI IO TOJaM 00y4YeHHUS;

e cojepxaHue yueOHoro npeamera «Pusnka» no rogam o0ydeHusl.

Odu3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJIbI, BBICTYNAas B KauecTBE
yueOHOro TMpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUUH 00
okpyxatomeM mupe. LlIkompHBINH Kypc QUMK — CHCTEMOOOpa3yIONUIU ISl €CTECTBEHHO-
Hay4YHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3MUECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB
W SIBJICHUH, W3y4aeMbIX XUMUEH, Ouosorued, ¢uzmdeckoil reorpadueil U acTpOHOMHEH.
Hcnonb3oBaHne M akTUBHOE NpUMEHEHUE (DU3MUYECKUX 3HAHUU OMpeNeNsieT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMH B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJY4YEHHs] HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMU CBOMCTBAMM M Jpyrux. M3ydeHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (DOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaroniuxcs, B (opMHpoBaHHE YMEHUN MNPUMEHSATh HAy4YHBIH METOJ MO3HAHUS MpH
BBITIOJIHEHUN UMH Y4EOHBIX HCCIIe0BAHUMN.

B ocHOBy kypca ¢(pu3uku ans ypoBHSI CpEeAHET0 0OIero oO0pa3oBaHUs MOJIOKEH Pl
nJe, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypcC SBISETCS JOTMUYECKH 3aBEPIIEHHBIM,
OH COIEPXHUT MaTepuall U3 BCeX Pa3AesoB (PM3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH,
TaK U COBPEMEHHOM (U3UKU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3HKH OObEIUHEH
BOKpYT (usmueckux teopuil. Benymum B kypce siBisieTcs: popMupoBaHUE MPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE  peanmzanus  mpeanojaraer — MCIOJIb30BaHUE
TyMaHUTapHOTO MOTEeHIMaNa (PU3MUECKON HAyKH, OCMBICIIEHUE CBSA3H DPA3BUTHS (UBHKHU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU U AKOJIOTUYECKIMU
npooOIeMaMH.

Hoes npuxnaomnoii nanpasnennocmu. Kypc ¢Gu3uku mpeamnosiaraeT 3HAKOMCTBO C
HIMPOKUM KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX TPUIIOKEHUI HM3yYEHHBIX TEOPHM U
3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsl MOCPEICTBOM BBEAEHHUS AIIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX 9KOJIOIMYECKUM MpolieMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TeXHUKH U  TEXHOJIOTHH, a Takke OOCYXJeHUs  IpobjeM  paloHAIBHOTO
MIPUPOJIOTIOIE30BAHNS U SKOJIOTMYECKON 0€30I1acCHOCTH.

CrepxHEBBIMH dJIEMEHTaMU Kypca (PU3UMKU Ha YpPOBHE CPEJHEro oo1ero oopazoBaHus
ABIISIOTCS (pU3UUecKkue Teopuu (PopMHUpOBaHUE IMPEJICTABICHUH O CTPYKTYpe MOCTPOCHHUS
¢busnueckoit Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MIPEJICTABICHUSIX O IPUPOJIE, IPAHULIAX IPUMEHUMOCTH TEOPUH, U1 ONUCAHUS €CTECTBEHHO -
HAy4YHBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO- I TETbHOCTHBIN MOJIX0A B Kypce (M3MKU peain3yercsl NMPekJe BCEro 3a
CuéT OpraHu3aly SKCIEPUMEHTAIBHON eI TeIbHOCTH oOyuatomuxcs. /s 6a30Boro ypoBHs



Kypca U3MKA — O3TO HCIOJB30BAaHME CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCTIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MpOrpamMMme Mo (Gpu3nKe 0ObEIMHEHBI B
oOmMi CNUCOK YYCHMUYECKHX MPAKTHUYECKUX paboT. BrigeneHwe B yKa3aHHOM IepedHe
na0opaTOpHBIX PadoT, MPOBOJUMBIX Il KOHTPOJISI M OLICHKH, OCYIIECTBIISICTCS YIaCTHUKAMU
00pa30BaTEeNILHOTO TMpoIlecca HCXOIs W3 OCOOCHHOCTEH IJIAHUPOBAHWS M OCHAIICHHS
kabunera ¢Qusuku. Ilpm sTOM oOOecmeunBaeTcsi OBJIAJCHUE OOYUYAIOIIMMUCS YMEHHUSIMU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS, MCCIECOBAHUS 3aBUCHUMOCTEH (DU3MYECKHX BEIWYHMH U
MIOCTAHOBKY OIIBITOB TI0 MPOBEPKE MPEI0KESHHBIX TUIIOTES.

Bonpmoe BHUMaHHE yHeNseTCs PEIICHUIO0 PacYETHBIX M KayeCTBEHHBIX 3amad. llpm
ATOM ISl PacYETHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4M C SIBHO 33aHHOW (PU3MUYECKOU
MO/IENBIO, TIO3BOJISIFOIINE TPUMEHSTh U3y4CHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO
paszgena Kypca, Tak ¥ MHTETpUpPYS 3HAHHS U3 pasHbIX pa3fenoB. [ KayecTBEHHBIX 3a/1a4
MPUOPUTETOM SIBIISIFOTCSL 3a/laHUSI HAa OOBSICHEHHE MPOTeKaHWS (DU3UYECKHX SBICHUH W
MIPOIIECCOB B OKPY)KAIOIIEH KU3HU, TpeOyrolre BeIOopa Pu3nyeckoit MOJeNu i CUTYalluu
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmMu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecnieueHn0 y4eOHOro mpoliecca 0a30BbIil ypOBeHb Kypca (M3MKH Ha YPOBHE CPEIHErO
o0rmiero oOpa3oBaHus TOJDKEH M3Y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOnHeTa (DM3UKH MU B
YCTIOBHSIX HMHTETPUPOBAHHOTO KaOWHETa TPEAMETOB eCTECTBEHHO-HAyYHOTO IHMKiIa. B
kaOuHere (UBUKH JOJDKHO OBITH HeoOXxoaumoe mabopaTopHOe O0OOpyIOBaHUE IS
BBITIOJTHEHUS] YKa3aHHBIX B TPOTpaMMme Mo (DU3MKE YYEHUYECKHUX MPAKTUYECKHX paboT U
JEMOHCTPAIIMOHHOE 000PyIOBaHHE.

JlemoHcTpanmioHHOe o0opynoBaHue (OpMUPYETCS B COOTBETCTBUHM C TMPUHIIMIIOM
MUHUMAJIBHON JTOCTATOYHOCTH M O0ECIIEYMBAET MOCTAHOBKY IMEPEUYHCICHHBIX B TPOTpaMMe
1o (HU3UKe KIFOYEBBIX JTEMOHCTPAIMA [T HCCICIOBAHNS U3Y4aeMbIX SIBJICHUH U TIPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHII.

JlaGopaTopHOe 000pyI0BaHUE I YACHHYECKUX MPAKTUUECKUX padoT GopMHUpPYeTCs B
BHJIE TEMAaTHYECKUX KOMIUIEKTOB U oOecreunBaeTcs B pacyéTe OJHOr0 KOMILJIEKTa Ha JBYX
oOyvarormuxcsi. TemaTudyeckue KOMILIEKTHI JIa0OpaTOPHOTO OOOpYAOBaHUS JOKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUK aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LHU(POBBIX TabOpaTOpHil.

OCHOBHBIMH TIETSIMU U3Y4CeHHs GUBHKHU B 00IIEeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HMHTEpeca U CTPEeMIICHHS OOYy4alOUIUXCAd K HAYYHOMY H3yYCHHIO

MIPUPO/IbI, Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJAE TMO3HaHUS U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHME HAYYHOIO MHPOBO33PEHUS KaK pe3ylbTara H3y4eHHs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHuEe YMEHHIl OOBSCHITH SBJICHUS C HCIOJIb30BAaHUEM (PU3UUECKHUX
3HAHWUN U HAYYHBIX JOKA3aTENbCTB;

e (opmupoBaHue TMpeACTaBICHUH O polu (QUIUKKA I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHUH.

JlocTrxkeHne 3TUX Iesield 00ecreuynBaeTCsl pelieHueM CIEeNYIOINUX 3a/1a4 B Mpoliecce

u3yudeHHs Kypca GU3UKU Ha YPOBHE CpelHero oomiero o0pa3oBaHusi:

e @puoOpeTeHHe CHUCTeMBbl 3HaHUH 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHsIX, BKJIIOYasi ~ MEXaHUKY, MOJIEKYIISIPHYIO ¢buzuky,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U AIIEMEHTHI acTpO(PHU3UKH;

e (opMupoBaHME YMEHHH NPUMEHATh TEOPETUUYECKUE 3HAHHUS Uil OOBICHEHUS
(busznuecKkux SBICHUN B TPUPOJAE W IS TPUHATUS TPAKTHUUECKUX DEIICHUH B
MTOBCETHEBHOM JKU3HHU;

® OCBOEHHME CIOCOOOB pELIeHMs DPA3IMUYHBIX 3a]ad C SBHO 3aJaHHON (uznyeckoi
MOJIENbI0, 3ajJlad, MOJpPa3yMeBAIOIIUX CaMOCTOSTENbHOE CO3JlaHue (PU3NYeCKOn
MOJIEIH, aJIeKBaTHOM YCIIOBUSIM 33/1a4H;

® [OHMMaHHE (PU3MUYECKUX OCHOB U NMPHUHLHUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOLIYIO CPEY;



® OBJAJCHHE METOJAaMH CAMOCTOSITENIHOTO  IUIAHMPOBAHUS U NPOBEICHHS
(GU3NYEeCKUX  HIKCIEPUMEHTOB, aHAIM3a M  HMHTEPIpeTalud  WHPOpMAalHUY,
OIIpEJEIICHUs I0CTOBEPHOCTH OJIyY€HHOTO PE3yIIbTara;
® CO3/aHUE YCIOBHH [UIi pPa3BUTHA YMEHUH IMPOEKTHO-HMCCIIENOBATEIbCKOM,
TBOPYECKOH ACSATEIBHOCTH.

Ha u3ydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro 00IIero oopa3zoBaHus
otBouTcst 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacos (2
yaca B HEJIEJIO).

[Ipennaraemsplii B nmporpamMme 1o (pu3MKe NepeyeHb J1abOpaTOPHBIX U MPAKTHYECKUX
paboT sBISETCS PEKOMEHJOBAHHBIM, YUYHTEb JIENaeT BBIOOP IMPOBEICHUS JIA0OPATOPHBIX
paboT 1 OTBITOB € YYETOM HHINBUIYATBHBIX 0COOCHHOCTEH 00yJarOImMXCsl.

COJEP/KAHUE OBYYEHUA
10 KJIACC
Paszpen 1. @usuka 1 MeTOAbI HAYYHOI'0 NO3HAHUSA
®usnka — Hayka o npupoje. Hayunele MeTobl IO3HAHUA OKpysKawolero mupa. Poib
SKCIEPUMEHTA U TEOPHUH B MpOIiecce NO3HAHUSI TPUPOAbI. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue (usnueckux sBJIEHUNM U mpoueccoB. HayuHble TUMNOTE3BI.
du3nyecknue 3aKOHbI U TEOPUU. ['paHUIIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHIMMI
COOTBETCTBHUSI.
Pons u mecto pus3uku B OpMUPOBAHWU COBPEMEHHON HAydHON KapTHUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3znen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOro IBrokeHus. Cucrema
otcuéta. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHssE CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOCKIHUH HAa OCU CUCTEMBbI KoopauHaT. CloKeHue nepeMeneHni
U CJI0OKEHHUE CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEILICHUS MAaTEPUATIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.

KpuBonunueitHoe nBwkeHue. JIBUKEHHE MaTEpUaIbHOM TOYKH IO OKPYXHOCTH C
MOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIMHEWHass cKopocTh. [lepuon u
yactoTa oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUIOMETp, IBUKEHUE
CHapsJI0B, IICMTHbIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUs KHHEMAaTHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMYKCHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>KeHUS Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH Npy JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOLIEHUS  MEXAYy  NOYTSIMH, MPOWIEHHBIMU  TEJIOM  3a
MOCJIEI0BATENbHBIE PaBHbIE MPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBMXXEHUHU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIO.

N3yuenune nBUkKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBukeHus Tena, OpOIIeHHOTO TOPHU3OHTAIBHO.

Tema 2. Junamuxa

[Ipuamun otHocutenbHOCTH ['amuies. Ilepseiit 3akoH Herorona. HMHeprmanpHbie
CHUCTEMBI OTCUETA.



Macca tena. Cuna. IlpuHnun cynepno3unuum cui. Btopoii 3akoH Herorona nmis
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepragbHbIX TOUEK.

3akoH BceMHupHOro Tarorenus. Cuna tsxectd. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, ckoybxenusi, kauenusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHuss CKOJNBXKEHUS M cuiaa TpeHus mnokosa. Kospdumument tpenus. Cuna
CONIPOTHUBIICHUS MPU ABUKEHUU TeJIa B )KUJIKOCTU WJIH rase.

[locTynarenbHoe U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOIO TENA.

MoMeHT cuiibl OTHOCUTENBbHO OcH BpauieHus. [lnedo cunbl. YcnoBust paBHOBecust
TBEPAOTO Tela.

TexHuueckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKY, IBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

Ycnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPAIllCHHUS.

Tema 3. 3akoHbl COXpaAHEHUs 8 MEXAHUKE

Nmvnynbc MarepuanbHOW TOYKH (Tea), CHCTEMBbl MaTEepHANIbHBIX TOYeK. Kmmynbe
CWJIBl U U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE JBUKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast 23Heprus MaTepraibHOW TOUkH. Teopema 00 M3MEHEHUN KUHETHYECKOM
SHEPrUH.

[lotenumaneHas oHeprus. [loTeHuuanbHas sHeprus ymnpyro aehopMHUPOBAHHON
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3HU MOBEPXHOCTU 3eMIIH.

[ToTeHnmanpHbple U HEMOTEHUIUAIbHBIE CHIIBL. CBSA3b paOOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHWYECKOW JHEPruu CHUCTEMbl Tell. 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPrUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckue yCTpOMCTBA U  MPAKTUYECKOE TMPUMEHEHHE: BOJOMET, KOMED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[Tepexon moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne abCONIOTHO HEYNPYroro yaapa C MOMOIIBI0 JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHWYECKOW HHEpruM Teja Ha
MIPUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nen 3. MoaekyasipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOU MeopUuU
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKONM TEOpPUM M UX OIBITHOE
oOocHoBaHue. bpoyHoBckoe nmxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS
YacTUl] BemecTBa. MoJenu CTPOEHHs ra3oB, XHJIKOCTeH M TBEPABIX Tel M OOBSCHEHHE



CBOJCTB BEILECTBA Ha OCHOBE 3TUX Mozeneil. Macca u pasmepsl Moiiekyl. KomnuecTBo
BemiectBa. [loctosinnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenscus.

Monens naeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO -KUHETUYECKOW TEOPUH
uJeanpHOTrO rasa. AOCONIOTHas TeMIlieparypa Kak Mepa CpeiHEeW KMHETUYECKOM SHepruu
TEIJIOBOTO JBW)KEHMA dacTtul rasa. Illkama temmneparyp KenbBuHa. 1'a30Bble 3aKOHBI
VYpasuenue MenpeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UealbHOM Ira3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM BemiecTBa. [ 'paduueckoe MpeaCTaBICHHE H3OMPOLECCOB:
U30TEpPMa, U30X0pa, u300apa.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMeETp.

Jlemoncmpayuu

OmnbITHL, JOKa3bIBAIOIIME JAWCKPETHOE CTPOEHHE BeliecTBa, (oTorpaguu MOJIEKYIT
OPraHU4eCKUX COCTMHECHUMU.

OneIThl 0 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3aUMOJIEHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IPUPO.Ly JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBbHOTO ra3a, H30MpPOLIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3/yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHHH 00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEPaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmoanHamuueckas cucreMa. BHyTpeHHsI 3Heprus TEpMOJUHAMUYECKON CHCTEMBI U
cocobbl e€ wu3MmeHeHus. KomudectBo Temnotel W pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOI0 HJEAJIBHOrO rasza. Buupl Temonepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS,
M3JIy4eHHE. Y IeJbHas TeIII0EMKOCTh BenlecTBa. KoanyecTBO TEmIOThI pH TEIUIONEpeaaye.

[Tonsarue 06 agmabatHoM mporecce. [lepBpiii 3akoH TepMmoauHaMuku. [IpumeHeHue
MEepBOro 3akOHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas nnTeprnperarusi paboThl
rasa.

Bropoii 3akoH TepmoanHamMukyd. HeoOpaTuMOCTh TPOLIECCOB B IPUPOJIE.

TeroBbie Mamuubl. [lpuHnuner aelcTBus TermaoBbIX MammH. [IpeobpazoBaHus
SHEPruu B TEIUIOBBIX MamrHax. Kodp@uimeHT mone3sHoro AeHCTBUS TEIMJIOBON MaIIUHBbI.
Hukn Kapuo u ero ko3dpduuueHT mnone3Horo AeUcTBUA. DKOJOTUYECKHE MPOOIEeMbI
TEIUIOPHEPTEeTUKH.

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHHE: JBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEW SHEPrUM Teja MPHU COBEPIICHUH PAOOTHI: BBUIET MPOOKU M3
OYTBIJIKM TOJ ACWCTBUEM C)KAaTOro BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemiepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 10 aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojenu napoBod TypOMHBI, JBHUTaTelss BHYTPEHHEIO CrOpaHUs, pEaKTHUBHOTO
JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooGpazoBanne u KoHAeHcauusa. Vcmapenue u kumeHue. AOCOJIOTHas U
OTHOCUTENIbHAsl  BI@KHOCTb  BO3ayxa. HacblmeHHbli map.  YaenpHas — Temora
napoo0pazoBaHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammyeckue u amopdHble Tesna. AHU30TPOIHUS CBOMCTB
kpuctaioB. Kugkume  kpuctamisl.  CoBpeMeHHble  Marepuansl.  IlnaBienune u
KpUCTAIIN3alus. Y IenbHas TersoTa riaBineHus. Cyonumanus.

VYpaBHeHHEe TEIIOBOro 6anaHca.



TexHudeckune yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H MCHXPOMETP,
KaJIOpUMETP, TEXHOJOTUU TIONyYEHUS COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTAPOB.

Kurienue npu MoHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIaBJICHHS KPUCTALUTMIYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune OTHOCUTEIHLHOM BIQYKHOCTH BO3IyXa.

Pazjen 4. DiekTpoamnamMuka

Tema 1. Inekmpocmamuka

DnekTpu3amusl Tel. OJNeKTpUYecKuid 3apsia. JBa BuIa SJIEKTPUUYECKUX 3apsJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

Bsaumopneiicteue 3apsnoB. 3akoH Kynona. TodeuHbI 53IEKTpUUECKUN  3apsi.
Onektpuyeckoe mosie. Hampsok€HHOCTH diekTpudeckoro mosist. [IpuHIun cyneprno3unuu
ANEKTPUUECKUX MoJieh. JIMHIN HanpsKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cun onekrpocratmdyeckoro mosst. [loTennuman. Pa3HOCTP TMOTEHITMAOB.
[IpoBogHMKM W  JUPJIEKTPUKH B DJIEKTPOCTATUYECKOM  Tmosie.  JludnmeKkTpudeckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa. DHEPTUsl
3apsOKEHHOTO KOHJIEHCATOPA.

TexHuueckne ycTpoONUCTBA M MPAKTHIECKOE MPUMEHEHHE: IEKTPOCKOI, dJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIlUTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHAEHCATOP, KOMMPOBAILHBIN
armapar, CTpyHHBIN IPUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmopelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIeKTpUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAJM IUIACTHH,
PacCTOSTHUSA MEKy HUMH U TUAJIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUM TOK. YCIIOBUS CYLIECTBOBAHMUS 3JIEKTPUYECKOTO TOKa. McTouHuKM
Toka. Cuia Toka. [TocTosSIHHBIN TOK.

Hanpsixkenue. 3akon Oma i ydyacTka 1enu.

DIeKTpuYecKoe CONPOTUBJICHUE. VY aenbHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snextpuyeckoro Toka. 3akoH JDxoyms—JleHna. MOIIHOCTh 3IEKTPHUECKOTO
TOKA.

DNEeKTpOABUKYILAs CUJIa U BHYTPEHHEE CONMPOTHUBIIEHHE MCTOYHUKA TOKA. 3akoH Oma
JUIS TIOJTHOM (3aMKHYTO#) aekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS
METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.

[MonmynpoBoanuku. CoOCTBEHHAss W MPHUMECHAas MPOBOJUMOCTH IOJYIIPOBOJIHUKOB.
CgoiictBa p—n-nepexoaa. [TomynpoBoAHUKOBBEIE IPHOOPHI.

DNEeKTpUYECKUM TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DIIEKTPOJIUTHYECKAs
JUCCOIMAIUs. DIEKTPOJIN3.



OnexTpuueckuii TOK B ra3ax. CaMOCTOSATENBbHBIII M HECAMOCTOSITENBHBIN pa3psl.
Momnnus. I1nazma.

TexHuueckue yCTpOWCTBa M IPAKTUYECKOE IPUMEHEHUE: aMIEPMETP, BOJBTMETP,
peocTar, HMCTOYHHKH TOKa, OHJICKTPOHArpeBaTeNIbHbIE INPHOOPHI, 3JIEKTPOOCBETUTEIBHBIC
npuOOpHI, TEPMOMETP CONPOTUBIICHHUS, BAaKYyMHBIH IHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
IIOJIYIIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSOKEHUSL.

3aBUCUMOCTb COIIPOTUBIICHUSI LMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMeniaHHO€ COeIMHEHUE TPOBOIHUKOB.

[IpssMmoe n3mepenue 3eKTpoaBrKyIed cuibl. KOpoTkoe 3aMbIkaHHE rajbBaHUYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne cMeaHHOro COeTMHEHUS pe3UCTOPOB.

W3mepenue aneKTpOABIKYIIEH CHJIbl HMCTOYHHMKA TOKAa M €ro BHYTPEHHETO
COTIPOTHUBIICHUSI.

Ha6nronenue anexkrponusa.

MexnpeamerHblie CBSI3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kitacce OCYIIECTBISETCS C YYETOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBSI3ed € KypcamMH MaTeMaTHKH, OWOJIOTHUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpedmemnule nonsimus, CBSI3aHHBIE C U3yYEHUEM METOJIOB HAyYHOTO TMO3HAHMS:
SIBJICHUE, HAay4yHBIN (pakT, rumore3a, pu3nyeckas BeIWYWHA, 3aKOH, TEOpHUs, HaOIOIEeHUE,
AKCIEPUMEHT, MOJIEIUPOBAHIE, MOIEb, U3MEPEHUE.

Mamemamuxa: pelmieHue CHUCTEMbl YpaBHEHWH, JWHEHHas QyHKOus, mnapabdora,
runepbona, ux rpaduKu W CBOMCTBA, TPUTOHOMETPHYECKHE (PYHKIIMH: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKUUU
Ha OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: wmexanudyeckoe JBUKEHHE B JKUBOM mpuponae, auddysusa, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB (BHJABI TEIJIONEpedayd, TEIIOBOE paBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B )KUBOU MpuUpo/e.

Xumusa: IUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb
BEI[ECTBA, MOJISIpHAsh Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, XKUAKOCTEH M Tra3oB,
AIIEKTPUYECKHE CBOMCTBA METAIJIOB, AIEKTPOIUTHYECKAs TUCCOIMALINSI, TAIbBAHUKA.

l'eoepaghus: BIaXXHOCTh BO3AyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUE [BWKEHHI C UCIOJIH30BAHUEM MEXaHU3MOB, YU&T
TPEHHS B TEXHHKE, MOAIINITHUKY, UCIIOIH30BAaHUE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHHUKE
(pakera, BOIOMET U Jpyrue), IBUraTellb BHYTPEHHETr0 CropaHus, mapoBasi TypOuHa, ObITOBOM
XOJIOIWIBHUK, KOHIUIIMOHEP, TEXHOJOTUH IMOIYYCHHUS COBPEMEHHBIX MAaTepHalloB, B TOM
4KCJIE HAaHOMAaTEpUAJIOB, U HAHOTEXHOJIOTMH, IEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN NpPUHTEp, 3JIEKTpOHArpeBaTeNbHbIE MPUOOPEI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TaJIbBAaHHKA.

11 KJIACC
Paznen 4. DuekrpoamnamMmuka
Tema 3. Maznummnoe none. IneKmpomacHumMHAA UHOYKUUA
IlocTossHHBIE MarHuTHL. B3anMozelcTBHE NMOCTOSAHHBIX MarHUTOB. MarHuTHoOe moJie.
Bekrop MarHuTHOM wuHAYKUMH. [IpMHOMI Cynepno3suuuud MarHUTHBIX MOJied. JIunuum
MarHUTHOM MHAYKIMH. KapTuHa NTMHNUN MarHUTHOW MHIYKLIMHU MOJISI TOCTOSIHHBIX MarHUTOB.
MarauTtHoe 1oJie IpOBOJHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIUM MarHUTHOTO MOJIS
JUINHHOTO INPSIMOTO IIPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOJIHUKA, KAaTYIIKH C TOKOM.
OmnsiT Opcrena. B3aumopeiicTBre NpOBOJHUKOB C TOKOM.



Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moayinb W HampaBiieHUE. [[BHkeHuE 3apsKEHHOM YacTHUIbl B
OJTHOPOJJHOM MarHUTHOM moJie. PaboTa cunbl Jlopenna.

SIBneHue dSnekTpoMarHUTHOM HMHAYKUMU. [IOTOK Bekropa MarHUTHOM WHIYKLHH.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHUTHON uHaykuu dapanes.

BuxpeBoe anexkrpuueckoe moJie. DIEKTPOABIKYIAS CHJIA MHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATENIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIMU. DJIEKTPOABIKYILAs CUJIa CAMOUHAYKIMH.

DHeprusi MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

Texnuueckue YCTpPONHCTBA U HPAKTUYECKOE INPUMEHEHHE: IIOCTOSHHbIE MAarHUTBHI,
AJIEKTPOMArHUThI, 3JIEKTPOJIBUrATENb, YCKOPUTEIHU 3JIEMEHTApHbIX YaCTUL, WHAYKIHOHHAs
neyb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO Iy4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMA MarHUTHOTO TMOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuito Jlenna.

3aBUCHUMOCTh  DJIEKTPOJBMKYIIEH CHUJIbl HHAYKIUU OT CKOPOCTH HM3MEHEHHS
MarHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

W3y4eHre MarHUTHOTO MOJI KaTyIIKN C TOKOM.

HccenenoBanue nefcTBUSA NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHAS 2IEKTPOMarHUTHOW MHIYKIIHH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumHvle KOae0anus

KonebatenpHas cucrema. CBOOOIHBIE MEXaHMYECKHE KojieObaHus. ['apMoHHUueckue
kosiebanus. Ilepuon, wactora, ammmtyga u (aza kosiebaHui. [Ipy)KMHHBIN MasTHHK.
MareMaTuueckuii MassTHUK. Y paBHEHUE TapMOHUYECKUX KosieOanuii. [IpeBparenue sHeprun
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii KOHTYp. CBOOOIHBIC 3JEKTPOMArHUTHBIC KOJICOAHHMS B HACATLHOM
KoJeOaTeNbHOM KOHTYpE. AHAIOTUS MEXAY MEXaHUYECKMMH M 3JIEeKTPOMAarHUTHBIMU
konebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUsS DOSHEPrUM B  UICATBHOM
KoJiebaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxalolmux KoyeOaHUSX. BBIHYyXIEHHbIE MeXaHUYECKHE
kojebanus. Pezonanc. BeinyXIeHHbIE TIEKTPOMarHUTHBIE KOJICOaHUS.

[lepemennbiii Tok. CHHYyCOUTANBHBIN MEepeMEHHbIH TOK. MOIIHOCTH MEPEMEHHOTO
TOKa. AMIUIUTY/AHOE U JEHCTBYIOIEE 3HAYEHUE CUIIbI TOKA U HAIPSHKEHUSI.

Tpanchopmarop. IIpon3BoacTBo, mepenadya U MOTPEOICHUE ANEKTPUIECKON IHEPTHH.
DKOJIOTUYECKHE PUCKU TpPHU MPOU3BOACTBE AneKTposHepruu. KynbTypa ucnonb3oBaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckre yCTpOHWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: SJIEeKTPUUYECKUN 3BOHOK,
re€HepaTop NEPEMEHHOTO TOKA, IMHUU AJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue  mapamMeTpoB — KojeOaTeNbHOW  cUCTeMBbl  (MPYXKUHHBIA WK
MaTeMaTHYEeCKUI MasTHUK).

Habmonenue 3aTyxaromux KoieOaHui.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB00OOAHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.



OcuumiorpamMmel  (3aBUCHUMOCTH  CHJIBI TOKa M HANpsDKEHUS OT BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeaIbHOM COCAMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU
Y KOHJIEHCATOPA.

Moenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

HccnenoBanue 3aBHCUMOCTH MEPUOJIA MABIX KOJEOAHWW Tpy3a HA HUTH OT JUTHHBI
HUTHU U MACCHI Tpy3a.

UccnenoBanue mnepeMeHHOro TOKa B IIENM M3 TOCIEIOBATEIBHO COCTUHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60JIHbL

Mexanudyeckue  BOJIHBI,  ycinoBus  pacnpoctpanenus.  Ilepwon.  Ckopocthb
pacmpocTpaHeHus U JiinHa BOJHBL [lonepednsie U mpoioiabpHbIe BOJHBL. MHTEpdepenuus u
mudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBIL. Y CIIOBHS U3ITyYEHUS 2JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTtanus BekTopoB E, B, V B anexTpomarautHo# BosHEe. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXeHHE, TpelioMJIeHue, mossipuzanus, nudpakmus, uarepdepenius. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikaya >mekTpoMarHuTHEIX BOJIH. [I[puMeHeHHne 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHNE: MY3bIKaTbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAs AUATHOCTHKA B TEXHUKE M MEAWIIMHE, pajap, paIuonpruEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue oTpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue narepdepeHuu u Audpakiiniy MeXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

Habmionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW W YacTOTOH
KoJIeOaHUH.

HccnenoBanue CBOWMCTB 9AJEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHHE,
noJisipu3anus, Audpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMosivHelHOE pacHpoOCTpaHEHUE CBETa B OJHOPOTHOMN
cpene. Jlyu cBeta. ToueuHblli HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpakeHus: cBera. [locTpoeHne n300paxeHuii B IIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI TpeJoOMIIeHUS cBeTa. AOCONIOTHBIA MOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroia MmoIHOro BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro cBera. Ler.

Cobuparoniue W paccewBaronue JuH3bl. ToHKas nuH3a. DOKyCHOE paccTosiHHE U
omnTHYecKas cuiaa TOHKOM mnuH3bL. [locTpoeHne wu300pakeHUH B COOMpAOIIUX H
pacceuBarOmMX JUH3aX. PopMylia TOHKOW JTMH3bI. Y BeJIMUEHUE, JaBAEMOE JIMH3011.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepenmus cera. KorepeHTHble HCTOYHUKH. Y CIOBUS
HAOMOJIECHUS MAaKCUMyMOB ¥ MHHHMYMOB B HHTEP(HEPEHIIMOHHOW KapTHHE OT MABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust ceta. [udpaknuonHas pemérka. YcioBue HAOMIOACHHS TIABHBIX
MaKCHUMYMOB TIpH TaICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEHIETKY.

[Honspu3zanus ceera.



TexHuueckre ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oToammapar,
MIPOEKIIMOHHBINA ammapaT, MHKpPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, IU(PAKIUOHHAS
peLIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimosinHEtHOE pacrpocTpaHEHHEe, OTPaKEHHUE U INpernoMieHue cBera. Onrtuyeckue
pUOOPHL

[TonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOA.

HccnenoBanue cBOWCTB M300pakKeHUM B JTMH3aX.

Mogenn MUKpOCKOIIa, TEJIECKOIIA.

Habnronenue naTepdepeHnnun cera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[lonyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIa.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Paspnen 6. OcHOBBI cieliAIbLHOM TEOPUU OTHOCHTEIbHOCTH

['panuiibl TPUMEHUMOCTH KJIacCUUYECKO MexaHuku. [locTynarsl crieruaibHON TEOPUHU
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTh MOMYJIS CKOPOCTH CBETAa B BaKyyMe, MPHHIIUI
OTHOCUTEIBHOCTH DWHILTEIHA.

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHUE JUTHHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTrUE U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIUs MOKOSI.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonpl. @opmyna [lmanka cBs3u 3HEprun (GOTOHA C €r0 YACTOTOW. DHEpPrus
UMITYJIBC (POTOHA.

OtkpeiTne u wucciaegaoanue ¢orordpdekra. Ombitel A. I. CrosieroBa. 3aKOHBI
dbotodddexra. VYpaBHenue OiHmTerHa i porodrddekra. «KpacHas rpaHuUIaN
dhoTtorddexra.

HaBneaune cBeta. Onbitel I1. H. JIeOGenena.

XHUMHYECKOE JIECTBUE CBETA.

Texuuyeckue ycTpoiicTBa U MPaKTUYECKOE NMPUMEHEHHE: (OTOIIEMEHT, (POTOAATUHK,
coJIHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopna mo paccessauro o -yactuil. [Inanerapuas
Mozens aroma. [loctynatel bopa. Uznydyenne u mornomenue GOoTOHOB MPH MEPEX0Jie aToMa
C OJIHOTO YPOBHS »HEpruv Ha apyroil. Buzasl crnektpoB. CHekTp ypOBHEW SHEpPrHMM aroMa
BOJIOpOJA.

BonnoBble cBoiicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOWCTBAa M MPaKTUUYECKOE NPUMEHEHHE: CHEKTpPalIbHBbIM aHaIU3
(ciekTpocKo™M), Ta3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpeznenenue JUIMHBI BOJHBI Jla3epa.

Habmoenne nuHeHyaThX CIIEKTPOB M3ITyUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

Habmroienne TMHeHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKA3bIBAIOUIME  CIOXKHOCTh  CTpoeHus  sjapa.  OTKpbITHE
pammoaktuBHOCTH. OmbITel Pesepdopaa mno ompeneneHuio cocTaBa paJuOaKTUBHOTO
m3nydyenusi. CBoiicTBa anbga-, OeTa-, raMMa-u3IydeHHs. BiusHue paguoakTUBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OTkpeiTHE TIpOoTOHA W HelTpoHa. HykmonHast monens siapa ['eiisenOepra—lBaneHko.
3apsin sanpa. MaccoBoe uuncio siapa. M3oTomnsl.

Anbda-pacnan. DIEKTpOHHBIH W TO3WTPOHHBIA Oera-pacman. ['amma-m3imydeHwue.
3aKoH paJAMOaKTUBHOIO pacraja.

DHeprus cBS3M HYyKJIOHOB B sizipe. SnepHbie critbl. JleekT Maccsl sapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepusiii peaktop. TepmosinepHblii cuHTe3. IIpoOiaembl M NEPCHEKTHUBHI SACPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCTIEKThI EPHOI SHEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPHITHE O3UTPOHA.

Merto1b1 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.

®yHaMeHTaIbHbIe B3auMoieiicTBus. EqMHCTBO pr3nueckoil KapTHHBI MUpa.

Texnuueckne ycTpoiicTBa M MPAaKTUYECKOE NPUMEHEHHUE: JI03UMETp, Kamepa
Buiibcona, simepHsIif peakTop, arToMHas oomoa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM GoTOorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUZUKHU

Otanbel pa3BUTHS acTpoHOMHM. [IpukiIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHHUE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHevyHas cucTemMa.

Counnie. ConHeuHasi akTUBHOCTb. Mctounuk sHeprun ConHua U 3BE3N. 3BE3BI, UX
OCHOBHBI€ XapaKTEPUCTUKHU. Jlnarpamma «CHEKTpaJbHBIM KJIACC — CBETUMOCTH». 3BE3JIbI
IJaBHOM IIOCIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTBY [Jis 3BE3[ TIIAaBHOM
MocJyieI0BaTesIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIC MPEJCTABICHUA O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mineunsiit [lyte — nHama [Manaktuka. [lonoxxenue u asuxkenue CosHna B [Manaktuke.
Tunsl ranakTuk. Paguoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B AJIpax rajlakTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xab0ma. Pazberanue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HabGnmionenuss HEBOOPYKEHHBIM  TJ1a30M C  HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUN ISl ONpeAeNieHUs MOJIOKeHHUs] HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHBIE c03Be3usi CEeBEpHOro MOIyIIapHs U IPKUE 3BE3IBI.

Hab6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee noBTOPEHUE

Ponp pu3uku M acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJIOTHMUECKOH, COIHAIbHOU U
THYECKON cdepax [esTENbHOCTH YeNOBeKa, POojb U MECTO (PH3UKM U acTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpa, poib (U3HUecKoid Teopuud B (HOPMHUPOBAHUU
MIpeJICTaBICHU 0 (U3UUYECKON KapTHHE MUpPa, MeCTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX MPEACTABICHUHN O MPUPO/IE.

MexnpeamerHbie CBA3U

Nzydenne kypca ¢usuku 6a3zoBoro ypoBHsa B 11 kimacce ocymiecTBisieTcss ¢ y4éToM
COJIEpKAaTENbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMd MaTeMAaTHUKH, OWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTUH.



Mesicnpeomemnusie nowsimus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS:
SIBJICHUE, HAyYHBIA (akT, THIOTe3a, (pU3MUecKas BEIIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHNE,
SKCIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMBbl YpPaBHEHUH, TpUrOHOMETpUYEeCKHe (YHKIUU:
CHHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI
U UX MPOEKUUH Ha OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJHBIC 3JIEMEHTAPHBIX
GbyHKUIMH, TpU3HAKKA 1MO0J00US TPEYroJbHUKOB, ONpEACICHHE IUIOMIAAN IUIOCKUX (GHUTYp U
o0béma Tell.

bBuonoeus: snexrpuyeckue SBICHUS B KUBOW MPHPOJE, KOJIeOAaTeIbHBIC IBIKECHUS B
KUBOU TPUPOJIC, ONTHYECKHUE SIBJICHUS B XUBOW MPUPOJE, NEHCTBHE paHalliy HA >KUBBIC
OpraHU3MBI.

Xumusa: CTpoEHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHWUTHBIE TONMIOCa 3€MIIM, 3aJ€KH MArHUTHBIX pyd, (HOTOChEMKA
3eMHOM MOBEPXHOCTH, MIPEICKa3aHUE 3eMJIETPSICEHUH.

Texunonoeusi:  TUHMM  DJIEKTpOIlepesnad,  TE€Heparop  MEpPEeMEHHOro  TOKa,
AIIEKTPOJBUTATENb, WHIYKIWOHHAS TI1€4b, pajap, paauoONpHEMHUK, TEJIEBU30p, AHTEHHA,
tenegoH, CBU-nieub, npoeKIIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEUHAst OaTapes.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHWSI IMPOI'PAMMBI IO ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
OcBoenne yueOHOTO Mpeamera «Du3nkay Ha YpOBHE CpPEeIHEro oOIIero oopa3oBaHus
(6a30BBIII  ypOBEHb) JIOJDKHO OOECHEYHTHh JOCTHIKCHHE CIICAYIONIUX JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTeIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yNbTaThl OCBOEHUS ydeOHOTO npeamera «Dusuka» T0IKHBI OTpaXKaTh
TOTOBHOCTH M  CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCA  CHOPMHUPOBAHHOM
BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlUi, MO3UTUBHBIX
BHYTPEHHUX YOEXKJCHUN, COOTBETCTBYIOUIUX TPAJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO
oOmiecTBa, paclIMpeHue )KU3HEHHOTO OMBITA U OTbITA ACSITEILHOCTH B IIPOLECCE peann3alii
OCHOBHBIX HalpaBJICHUI BOCIIUTATEILHOM 1€ATEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUSA:

chOpPMUPOBAHHOCTh TPAXKAAHCKONH TMO3UIMH OOydaroUlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAIUIUOHHBIX 00IIEYEIOBEYECKMX TYMAaHUCTHUECKUX U IEMOKPATHUECKUX
LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECaX Ipa’kJaHCKOTO OO0IIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3allkH;

YMEHHE B3aMMOJCHCTBOBATH C COLIMAJIbHBIMA HMHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIHUSMHE ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOMN U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON I'PpaXkIaHCKON UIACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOUIIEHHE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCUUCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallMl0 M TMPUHAMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSICh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
JeSITeNEHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYas OSCTETHUKY HAYYHOTO TBOPYECTBA,
MPHUCYIIETO PU3NIECKON HAYKeE;

5) Tpy/0BOT0 BOCIUTAHUS:



MHTEpEC K pa3InyHbIM cdepaMm NpodecCHOHAIBHOM NeSITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npoeccuu U peain30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpPa30BaHUIO B OOJIACTH (PU3UKU
Ha NPOTSKEHUU BCEH )KU3HU;

6) IK0JIOrHYECKOT0 BOCIUTAHHUS:

Cc(OPMHUPOBAHHOCTh HKOJOTHYECKONW KyIbTYPHI, OCO3HAHHE TJOOAIBLHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeMm;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JEUCTBUIA B OKPYXAIOIIEH CpeAe HA OCHOBE 3HAHUS
LeJIeN yCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacimMpeHue OmbITa JAEATEIBHOCTH SKOJIOTUYECKON HaNpaBJICHHOCTH Ha OCHOBE
MUMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) HEeHHOCTH HAYYHOT' O MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS PU3HUECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAyYHOH MAEATENbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUCHHS
(U3UKN OCYIIECTBIATH MPOEKTHYIO M MCCIIEOBATENBCKYIO IESTEFHOCTh MHIUBUAYATIHHO U

B TpYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBHUS
ba3oBbIe Joruuyeckue aAeMcTBHUA:

CaMOCTOSITEIIBHO (DOPMYJTUPOBATh W AKTYaJIM3MPOBATH MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

OTIPEJICIIATH TSN JeSTSILHOCTH, 33]1aBaTh MapaMeTPhl K KPUTEPHH UX JIO CTYDKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYMs B paccMaTpUBAEMbIX (PU3NUECKHUX
SIBJICHUSX;

paspabaThiBaTh TUIAH pEIICHHS MpoOJeMbl ¢ Yy4ETOM aHaAIM3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPHAITBHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBHI B JCATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKHU IMOCIICACTBUI NCATEIHHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH Pa0dOTy B YCIOBHSX pEaIbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIFOYCBBIMU MMOHATUSIMH U METOAaMH (PU3UUECKON
HayKH;

BIIQJICTh HAaBBIKAMH Yy4EOHO-MCCIICIOBATEIBLCKOH M IMPOCKTHON JIEATEILHOCTH B
obnactu (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJOB
penieHus 3a1a4d (GU3NIECKOTO COIePKaHUs, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BIIJIETh BUIAMH JEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIINU,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX CHUTYallUsX, B TOM YHCIE IMPHU
CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJU3UpOBaTh 3aJady, BbIABUTaTh
TUNOTe3y €€ pelieHus, HaXOAWUTh apryMeHTHhI JJsi JOKa3aTeNbCTBA CBOUX YTBEPKICHHI,
3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh MOJYYCHHBIE B XOJ€ pEIICHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U POPMYITHPOBATH COOCTBEHHBIE 33/]aul B 00pa30BaTENbHOM JEeSITENLHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb NMEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEACATEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ unpopmanueii:



BJIQJIeTh HABBIKAMHM TIOJNydYeHHs HWHGpopMaluu (U3UYECKOTO COJEpXKAHUA U3
UCTOYHMKOB  pa3HBIX  THUIOB, CaMOCTOATENHLHO  OCYHIECTBISATH  IOWCK,  aHAJU3,
CHCTEMATH3allMI0 W  HMHTEpIpeTanuio HH(pOpMAlMM  Pa3lIMYHBIX BHAOB H  (HopMm
MIPECTABIICHHUS;

OILICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CpPEACTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHN KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 33/1a4 C COOJIIOJCHHEM
TpeOOBaHMN OPrOHOMUKH, TEXHUKH OE30MACHOCTH, THTHEHBI, pPecypcocOepexeHus,
MPABOBBIX M STHYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30T1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpKAHUS B Pa3NUYHBIX (Qopmarax ¢ y4éTom
Ha3HA4YeHUS WHPOPMALUU U IIeJIEBOW ayJUTOPHH, BBIOMpas ONTUMAIbHYIO (QOpMYy
MPEJCTABICHNUS U BU3yaIN3alNH.

KoMMmyHukaTuBHbIe YHUBepcaIbHbIe y4eOHbIe JeliCTBUSA:

OCYILIECTBIIATH OOLIEHHE Ha ypoKaX (PU3UKH U BO BHEYPOUHOI J1€ATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallUi U cMSAT4aTh KOHQIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOKO TOYKY 3PEHHUS C MCIOJB30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUyalbHOU pabOTHI;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JIEHCTBUM C yUETOM OOIIKMX MUHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA;

IIPUHUMATH €I COBMECTHOM [JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHPOBATH
JNEUCTBUA MO €€ NOCTUKEHHUIO: COCTABJSATh IUIAH JIEUCTBUM, PACIPENENATh POIU C YUYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KayeCTBO CBOEro BKJIaJa M KaXJOTO YYacTHHKA KOMaHAbl B OOIIMiA
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3MYHBIX CHUTyalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITEJIBHO OCYLIECTBIISITh IO3HABATEIBHYIO JIEATEIBHOCTh B 001acTU (PU3NKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJIATH IUIAH PElIeHUs] pacU€THHIX U KAUeCTBEHHBIX 3afady, IJIaH
BBITIOJIHEHUSI TMPAKTUYECKOW pPadOThl C y4ETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacmupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;
JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOCcTBOBaTh (POPMUPOBAHHMIO M TMPOSIBICHUIO HpyIULMU B obnactu (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIQJIETh HAaBBIKAMU TIO3HABATENBbHON pedIeKcuu Kak OCO3HAHMUS COBEPIAEMBIX
JEHUCTBUN U MBICIIMTENIBHBIX MPOLECCOB, X PE3YIbTaTOB U OCHOBAHMIA;
WCIOJIb30BaTh MPHUEMBI peIEKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYrUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.



B npouecce noCTHKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMBbI IO (pU3UKE
ISl ypOBHSA CpegHero oOmiero o6Opa3oBaHMs Yy OOYy4aroUIMXCS COBEPLICHCTBYETCS
SMOLIMOHAIBHBIA HHTEIUIEKT, MPEAIOJIAralouIii COPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IIOHMMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHWE, BHUJIETh HANpABJICHUS Pa3BUTHS COOCTBEHHON SMOLMOHAIBHOW CQepsl, OBbITh
YBEpPEHHBIM B ce0e;

CaMOPETYIMPOBAHUS,  BKJIIOYAIOIIETO  CAaMOKOHTPOJIb,  yYMEHHE  INPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIHOCOOHOCTH AJANTHPOBATHCA K IMOIMOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOUICH CTPEMJICHHE K JOCTIDKEHHUIO LEJIU U YCIIEXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXOIS M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATH €r0 TMPH OCYHIECTBICHUHM OOIIEHHs, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHHUIO;

COLMANBHBIX HABBIKOB, BKIIIOYAIOIIAX CHOCOOHOCTh BBICTPAUBATh OTHOIICHHS C
JIPYTUMH JIFOABMU, 3200 THTHCS, IPOSIBIISITh MHTEPEC U pa3peraTh KOHQIUKTEHIL.

NPEAMETHBIE PE3YJIbTATbBI

K xoHumy oOyuenuss B 10 kiacce mpenMeTHble pe3ylnbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKkaTh C(OOPMUPOBAHHOCTH Y O0YJAIOITNXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MIPUMEpPax poJib U MECTO PU3UKU B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4YHOW KapTHHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTHYECKOU
NeSATEIILHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI IPUMEHEHUS M3YYCHHBIX (PH3MUECKUX MOJIENICH: MaTepHuatbHast
TOYKa, MHEpIMAJIbHAs chcTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, UACATBHBIN ra3, MOAEIU
CTPOEHUS Ta30B, )KUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN ANEKTPUUECKHI 3aps IpU pelIeHUH
(br3UYecKuX 3a1a4;

pacro3HaBaTh (pu3uMYecKue SBICHUS (TIPOIECChl) U OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHUECKONH TEOPUM CTPOCHHS BEUIECTBA U 3JIEKTPOJUHAMUKU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE TaJeHue Tell,
JBIDKEHHUE 110 OKPYKHOCTH, HWHEPIMs, B3aummojencTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE KHUAKOCTEH U TBEPABIX Tel, U3MEHEHHe 00bEMa Tell NMPH HarpeBaHUU
(oxyaxxaeHuu),  TEIJIOBOE  paBHOBECHE,  HWCHApeHue,  KOHJACHCalus,  IUIaBIICHUE,
KpUCTAJIJIN3alusl, KHUIEHHE, BJIAXKHOCTh BO3JyXa, IOBBIIICHHE aBJICHUS Ta3a IpPHU €ro
HarpeBaHWU B 3aKpPbITOM COCYyIE, CBSI3b MEXAY IapaMeTpaMH COCTOSIHHMSI rasza B
U30IpolLeccax, MEeKTpU3alus Tel, B3aUMOJCHCTBHE 3aps/I0B;

ONHCHIBaTh  MEXaHUMYECKOE JBIDKEHUE, HUCHONB3ys  (u3nueckue  BeJTUYUHBI:
KOOpJMHATa, MyTh, MepeMEIIeHUEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUila, UMITYJIbC Tena,
KMHETUYeCKasi SHEprus, MOTEHIMalbHAs JHEpPrusi, MeXaHWyeckas paboTa, MeXaHHYecKas
MOIIIHOCTh; TpPHU OMHCAHMM TMPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICT HUCIOIb3YEMbIX
BEITMYMH, WX OOO3HAYEHHUS W EOUHUIIBI, HAXOIUTh (HOPMYIBI, CBS3BIBAIOLIUE JAHHYIO
(bU3MYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU;

OTHCHIBATh M3YYEHHBIC TEIJIOBHIE CBOMCTBA TEJN U TEIJIOBBIC SIBICHUS, HCIOIb3YS
¢dbusznuecKkue BETUYMHBI: JaBIICHUE Tra3a, TeMIepaTypa, CpedHss KWHETHYecKas SHepTus
Xa0THUYECKOTO JIBWKEHUS MOJIEKYJ, CPeAHEKBaJpaTU4yHas CKOPOCTh MOJIEKYN, KOJHUYECTBO
TEIUIOTHI, BHYTPEHH:S SHeprus, paboTa rasza, koapQuUuueHT NoJe3HOro IecTBUS TEIIOBOTO
JIBUraTels; MPHU OMNMCAHUM TMPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCHOJIb3YyEeMBbIX
BEJIMYUH, WX OOO3HAYCHMs] W EIUHMIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIINE JAaHHYIO
(GU3NYECKyI0 BEIMYUHY C IPYTMMHU BETMUUHAM;

OTIMCBHIBATh N3YYEHHBIE HIIEKTPUUECKHE CBOICTBA BEUIECTBA U MIEKTPUUYECKHUE SBICHUS
(mporieccsl), HUCHONB3Yd (PU3MUECKHE BEIUYMHBL DJICKTPUUYECKUH 3apsijl, DIEKTPUUYECKOe
1oJie, HaNpspKEHHOCTH MOJIS, TOTEHIIMAN, Pa3HOCTh MOTEHIIUAIOB; IPU ONMMCAHUH PABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJIb3YEeMBbIX BEIMYMH, MX OOO3HAUCHHS U €IUHULIBL;
yKa3bIBaTh (POPMyJBbI, CBS3BIBAIOLINE JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYUHAMU;

aHAJTM3UPOBATh (PU3HUECKUE MPOLECCHl U SBJICHHS, UCTIONb3Ys (PU3UUECKUE 3aKOHBI U
MIPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, 11 u Il 3akons! HploToHa, 3aKk0H coXpaHeHus



MEXaHMYECKOW SHEpruM, 3aKOH COXPAaHEHHUs HMITYIbCa, HPUHLUI CYNEPIO3ULUN CHJ,
NPUHLIUI PABHONPABUS HMHEPUUATBHBIX CHCTEM OTCYETA, MOJICKYISPHO-KHHETHYECKYIO
TEOPUI0 CTPOEHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKOM BSHEpruu
TEIUIOBOTO  JBW)KEHMSI MOJIEKYJl ¢  aOCOJIIOTHOM  TeMmmepaTypoW, MEpBbIM  3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHHUs D3JIEKTPUUYECKOIo 3apsja, 3akoH KyioHna, mpu 3Tom
pa3nuyath CIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €M0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuILBl, 00JIACTH) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC TPHHLMUIBI JEHCTBHSI MAalIMH, NPHOOPOB M TEXHUYECKUX
YCTPOICTB; pa3inyarh ycJI0BUS UX O€30MaCHOTO UCIIOIb30BAaHUS B [IOBCETHEBHOM KU3HU;

BBITIOJTHATH DKCIIEPHUMEHTHI TI0 MCCIEIOBAaHUIO (DM3MUECKUX SIBJICHUH M IMPOIECCOB C
WCTOJB30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHHH, MpH 3TOM (OPMYINPOBATH
npobiemMy/3agady W THUIOTE3y Y4YeOHOTO OKCIIEpHMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIWYHH, MPH STOM
BBIOMPATh ONTUMAIBHBIA CIOCO0 M3MEpPEHHs] W MCIOJb30BaTh M3BECTHBIE METOJBI OLICHKU
MIOTPEITHOCTEN U3MEPEHU;

WCCIIEZIOBAaTh 3aBHCUMOCTH MEXIy (H3UYECKUMHU BEIMYMHAMH C HCIOJIB30BAHHEM
NPSIMBIX W3MEPEHUH, MpPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DMUKCHpPOBATh PE3yIbTAThI
MOJIyYEeHHOW 3aBUCHMOCTH ()M3MYECKUX BEIMYMH B BHUAE Tabnui W TpadukoB, Aenarh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

coOnrofaTh mpaBuia 0e30macHOro Tpyda MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOTO JKCIEpPUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW M TMPOEKTHOW JEATENbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOW (PU3MYECKOW MOJENbI0, HCIOJIB3YS
¢u3nveckne 3aKOHBI W TPHUHIMIB, HAa OCHOBE aHajW3a YCJIOBHS 3aJaddl BHIOMpPATh
(DMBUYECKYIO MOJICINb, BBIJIEIATh (PU3UUYECKUE BEITUYMHBI U (POPMYIIBI, HEOOXOIUMBIE TSI €€
pelieHus, MpOBOAUTH pacy€Tbl M OLIEHUBATh PEAJbHOCTb IOJYYEHHOTO 3HAYCHUS
(hbM3UYECKON BEITUYHHBL;

pelaTh Ka4eCTBEHHbIE 33Jau: BBICTPAUBATh JOTMYECKH HENTPOTUBOPEUUBYIO LIETTOUKY
paccyKJeHU ¢ ONOPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS,

UCIOJb30BaTh MpPHU pEIIEHUH Y4YEOHBIX 3aJady COBPEMEHHblE HH()OPMAIMOHHBIE
TEXHOJIOTUU JUISl IOMCKA, CTPYKTYPUPOBAHMS, NHTEPIPETALIUU U MPEICTABICHUS YUeOHOH U
Hay4YHO-TIONYJISIPHOW HMH(pOpMAIMK, NOJYYEHHON M3 PAa3JIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

IPUBOANUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 00bSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (HU3MKE B IOBCEAHEBHOW KHM3HM [UIs
oOecrieyeHus 0€30MACHOCTH IIPHU OOpaILleHUH C IPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUIsL COXpaHEHMs 3710pOBbs 1 COOIIOIEHUS] HOPM KOJIOTHUECKOTO MOBEICHUS B OKpYXKaroLei
cpene;

paboTaTh B Ipynmne C BBIIOJHEHHEM pPA3JIMUYHBIX COLMAIbHBIX pPOJIEH, IUIAHUPOBATh
paloTy rpynmbl, palMOHAIBHO paclpeaeisTh 003aHHOCTU U IUIAHUPOBATH JEATENbHOCTh B
HECTaHIAPTHBIX CUTYAIUsX, aJIeKBATHO OLEHUBATh BKJIAJ] KQXKJIOTO U3 YYaCTHUKOB I'PYIIHI B
peleHre paccMaTpuBaeMOi IpOOIEMBI.

K koHiy oOyuenuss B 11 kJacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y 00YUAIOIIMXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPax poJib U MECTO (GU3UKU B (POPMUPOBAHUHN COBPEMEHHOM
Hay4YHOM KapTUHBI MUPA, B Pa3BUTHN COBPEMEHHOM TEXHUKU U TEXHOJOTHH, B MPAKTUYECKON
NeATeIbHOCTH JII0JIEH, IeJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS H3YYEHHBIX (QHU3UUYECKUX MOJeNel: TOYeUHbIN
ANIEKTPUYECKUI 3apsf, JIyd CBeTa, TOUYEYHBIH HCTOUYHUK CBETa, SA€pHAas MOJETbh aroma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/Ipa MPH peleHnH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MUECKUE SIBIECHUS (TIPOLECCHl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
SNIEKTPOJMHAMUKNA M KBAHTOBOM (M3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEILJIOBOE,
CBETOBOE, XHMHYECKOE, MAarHuTHOE JICHCTBUS TOKa, B3aHMMOJCHUCTBHE MAarHUTOB,
AJIEKTPOMArHWTHasl MHIYKIUS, JEHCTBHME MAarHWTHOTO TMOJs HAa MPOBOJHUK C TOKOM H
IBIDKYLIUICS — 3apsl, OJEKTPOMAarHUTHbIE KOJIGOAHWS W BOJHBI, MNPSMOJMHEHHOE



pacmpoCcTpaHEHHE CBETa, OTPAXKCHHE, MpelloMyieHue, uHTepdepeHus, audpakius u
MOJIIpU3allisl  CBETa, JHUCIepcus cBeTa, Qoroekrpuueckuii sddexr (poTosaddexr),
CBETOBOE JIaBJICHUE, BOZHUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aTOMa BOJOPOJa, ECTECTBEHHAS U
HCKYCCTBEHHAsI PalMOAKTUBHOCTD;

OTMCHIBATh U3yYCHHBIE CBOMCTBA BELIECTBA (3JEKTPUUECKUE, MATHUTHBIC, ONITHYECKHUE,
AIIEKTPUYECKYI0 TPOBOJAUMOCTh PA3JIMUYHBIX CPE) U  DIIEKTPOMArHUTHBIC — SBJICHHS
(mporieccel), HCMONB3YyS (U3UUECKUE BEIUYMHBL: D3JICKTPUUECKUH 3apsija, cujla TOKa,
AIIEKTPUYECKOE HANpPsDKEHUE, DIIEKTPUYECKOE COMPOTUBIICHHUE, PAa3HOCTh IMOTEHIHAJIOB,
AIIEKTPOABIDKYIIAs CHia, paboTa TOKA, MHIYKLIWS MarHUTHOTO MOJs, cuja AmIiepa, cuia
JlopeH1a, HHIYKTUBHOCTb KaTYIIKH, YHEPTUS AIIEKTPUIECKOTO U MAarHUTHOTO TIOJIEH, IEPUO.T
U yacToTa KoJyieOaHMM B KoJieOaTebHOM KOHTYpe, 3aps] M CHiIa TOKa B IIpoLEecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHui, (POKyCHOE pacCcTOsIHME M ONTHYECKas CHIa
JIMH3BI, IPH ONMCAHUHU MIPABUIIBHO TPAKTOBATH (PM3MUECKUI CMBICI HCIIOJIB3yEeMbIX BETHUYHH,
X 00O3HAYEHHUS W EJUHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO (H3UYECKYIO
BEJIUYHHY C JJPYTUMH BEITMIHMHAMH,

OTMCHIBATh W3YYCHHBIE KBAHTOBBIC SIBIICHHWSI W TIPOILIECCH, MCHOJB3Ys (hHU3ndecKue
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI M YacTOTa CBETa, SHEPTUs U
UMIynbe (HOTOHA, MEPHOJ TOJIypacraja, SHEPrHsi CBSI3M aTOMHBIX sep, NPU ONMUCAHWUU
MPAaBUIBHO TPAKTOBaTh (PM3WYECKUN CMBICI HMCHOJIB3YyEeMBIX BEIMYMH, MX 0003HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JaHHYIO (GU3NYECKYIO BEITUYNHY C IPYTUMHU
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKOM BEJTMYNHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl M SBIICHHS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI
NpUHIUTBL: 3ak0oH OMa, 3aKOHBI IOCTIENOBATENBHOTO W MApaJLICIIFHOTO COCTMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHla, 3aKOH BJIEKTPOMAarHUTHOW WHIYKLIHH, 3aKOH
MPSIMOJIMHEHHOTO PAacIpOCTPAaHEHHS CBETA, 3aKOHBI OTPAYKEHHSI CBETa, 3aKOHBI ITPEJIOMIICHHUS
CBeTa, ypaBHeHHWe OWHITEWHa i GoToddderTa, 3aKOH COXpaHCHHs] SHEPTHH, 3aKOH
COXPAaHEHHUS HMITYJbCa, 3aKOH COXpPaHEHUS JIIEKTPUUYECKOTO 3apsjia, 3aKOH COXpaHEHHs
MaccoBOI0 4YHMcia, MOCTynaThl bopa, 3aKkoH paguoakTUBHOIO pacmaza, MpH 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €M0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIPE/IeNIATH HAIlPaBJICHUE BEKTOpa MHAYKLIUHA MarHUTHOTO TOJISl TPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTh M OIHUCHIBATh M300paKEHUE, CO3[aBAEMOE€ IIJIOCKHM 3EpKalioM, TOHKOM
JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI M0 HUCCIEI0BAaHUIO (DU3MUECKUX SBICHUN U MPOIIECCOB C
UCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEpEHM: Impu 3TOM (GOpMYIUPOBATH
npoOneMy/3ajauy W THUIOTE3Y Y4eOHOro OJKCIepUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0’)KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBIE W3MEpPEHUs] (PU3UYECKHX BEIUYUH, MPU ITOM
BBIOMpATh ONTHUMAJBHBIA CIIOCOO M3MEPEHMS] U MCIOJIb30BATh HM3BECTHBIE METOJbI OIICHKU
MOTPEIIHOCTEHN U3MEpPEHU;

WCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C HCIOJIb30BAHHEM MPSMBIX
W3MEpEHUN: MU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yAbTAThl MOJTY4YEHHOM
3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BUAE TaOnull U rpaduKoB, AeNaTh BBIBOJBI IO
pe3ynbTaTaM HCCleOBaHMUS;

coOmoaTh npaBuiia 0€30MacHOro TpyAa MpH NMPOBEJEHUU HCCIEIOBAaHUNA B PaMKax
y4eOHOTO HKCIEPHUMEHTa, Y4eOHO-UCCIEeNOBAaTEIbCKOW M MPOEKTHON JEATENbHOCTH C
UCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPONUCTB U J1a00PaTOPHOTO 000PYI0BAHHUS;

pemaTh pacuéTHbIE 3a7ayd C SBHO 33JaHHOM (DU3MYECKONH MOJIENIbIO, HCHONb3YS
¢busznueckue 3aKOHBI W TPUHIUIB, HAa OCHOBE aHallM3a YCIOBHUS 3aJaud BBIOUPATH
(bu3NYeCKyr0 MOJENb, BBIACTATh (PU3NYecKre BEIUMYUHBI U (HOPMYIIbI, HEOOXOJUMBIE JUIS €€
pelieHus, TMPOBOAUTH pAcuéThl M OICHUBATh PEATHHOCTh TOJYYCHHOTO 3HAYCHUS
(bu3MUECKON BEIUYUHBL;

pelaTh Ka4YeCTBEHHBIE 33a/]aul: BBICTPANBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO IIETOUKY
paccyXJIeHU ¢ ONOpOi Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,;

WCIOJIb30BaTh MPU PEIICHHH YUYeOHBIX 3aJad COBpEeMEHHbIe HH(OPMAIMOHHBIE
TEXHOJIOTHH JUTSl TIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIIMU U MPEACTABICHUS Y4eOHOU U



HAyYHO-TIONMYJISIPHOW HMH(OpPMAIMH, TMOJYYCHHON M3 Pa3TUYHBIX UCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH MOJIy4aeMyI0 HHPOPMAIHIO;

OOBSICHATh TPUHIMIIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh ycIoBUs UX O€30MACHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

MPUBOAMUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCETHEBHOW JKMU3HU IS
obecrieyeHns 0€30MaCHOCTH MPH OOpaIeHUH C TPUOOPAMHU U TEXHUIECKUMHU YCTPOUCTBAMH,
IUIS1 COXPAHEHHUS 3[I0POBbsI M COOIIOACHHS HOPM SKOJIOTMYECKOTO MOBEACHUS B OKPY)KaIOIIEel
cpere;

pa60TaTI) B I'pynri€ ¢ BBIIOJHCHUCM PAa3JIMYHbIX COLHAJIbHBIX pOJICfI, IJIaHUPOBATb
paboTy rpynmsl, palHOHAIBHO PACIPEACTSITh 00I3aHHOCTH U TUIAHUPOBATH JCATEIHHOCTD B
HCECTAHJAPTHBIX CUTYyallUiaX, aICKBATHO OLUCHMWBATH BKJIAA KaXXI0I'0 U3 YHaCTHUKOB I'PDYIIIILI B
pelIeHne paccMaTpuBaeMoil MPoOIEMBI.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos
Ne HaumeHoBaHue pa3aeioB u
w/n TeM TPOrpaMMb Beero Kontpoasbnbie | IlpakTuyeckue
padoThI padoTbl
Pazgen 1. ®PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
11 ®du3rKa 1 METOJbl HAYYHOTO 5
' MTO3HAHUS
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5)
2.2 JlnHamuka 7
23 3aKOHBI COXpaHEHUS B 5 1 1
MEXaHUKe
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYIIIPHO- 9 1
' KHMHETUYECKOU Teopuu
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1
ArperatHble COCTOSTHHS
3.3 BerecTsa. Pa3oBbie 5
TIePEXO/IbI
Hroro no paszneny 24
Paznea 4. DJIEKTPOJANHAMHUKA
4.1 DneKTpocTaThKa 10 1
IToCTOSIHHBIN DIEKTPUYECKUN
4.2 TOK. TOKM B pa3innyuHbIX 12 1 1
cpenax
Hroro no paszneny 22
PezepBHOE Bpemst 2 1
OBLIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOTPAMME




11 KVIACC

KoandecTBO 9acoB

No HaumeHoBaHue pa3aeioB u K i
w/n TeM MpOrpaMMb Beero OHTPOJILHbIE pPaKTHYeCKHe
padoThI padoThI
Paznea 1. JIEKTPOJAUMHAMUKA
11 MarnutHoe 110J1€. 11 1 3
DNeKTpOMarHuTHasl WHIYKITUS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHBI
Mexannueckue u
2.1 9 1
AJIEKTPOMATrHUTHBIC KOJICOaHUS
29 Mexannueckue u 5 1
AJIEKTPOMArHUTHBIE BOJTHBI
2.3 Ornruka 10 3
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI cieMaNBHON TEOPUHU

3.1 4 1
OTHOCHTEIILHOCTH
Hroro no pazneny 4
Pa3nen 4. KBAHTOBASA ®U3UKA
4.1 DJNIeMEHTHI KBAHTOBOM ONITUKH 6
4.2 Crtpoenue atoma 4
4.3 ATOMHOE SAPO 5
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

OneMeHTHI ACTPOHOMHH U

51 7 1
acTpopU3NKU
Hroro no pazgeny 7
Paznen 6. OGOBLIAIOLHEE IOBTOPEHUE
6.1 ‘ O6o0maroiiee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 7

I[TPOTPAMME
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