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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpedoBanusM PI'OC COO k miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1M U3y4yeHUs: (QU3UKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMs, IIAHUpPYEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE Pe3yabTaThl [0 rojiaM O0yUeHus;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3UKA — CHCTEMOOOPA3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN OIpenesseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00yJaromuxcs, B GopMupoBaHUE YMEHUN
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnyeckux Teopuil. Benymmm B Kypce sBuserca (OpMUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IPoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
NpCACTAaBJICHUAX O IPUPOAC, I'paHUIAX MPUMCHHUMOCTHU TCOprI, JUIA OIIMCaHUuA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
IMPOBOAMMBIX IJid KOHTPOJIA M OICHKH, OCYHICCTBIIACTCA YYaCTHHKaAMH O6pa3OBaT€J'IBHOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IIOCTAHOBKY OIIBITOB IIO ITPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE TPUMEHSTh M3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJerna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJENM Uil CUTyallud IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBHSIX MPEIMETHOro kaOuHeTa (U3UKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOTO OO0OpYyIOBAaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJICHUs OOYYalOUIUXCS K HAayyHOMY H3YYEHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3YUeHHs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX ILeseld 00ecreurBaeTCsl PEUIeHUEM CIEAYIOUIMX 3ajad B Ipoliecce

M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIFOYAST MEXaHUKY, MOJICKYISAPHYIO (PH3UKY, FICKTPOJMHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEUICHMs] pa3iMuYHBIX 3a/Jad C SBHO 33JaHHON (u3MuecKoit
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS Ha OKPYXKAIOIIYIO CPEeNy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe nepeveHs JT1a00paTOPHBIX M MPAKTHYECKUX PadoOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUSA
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI U TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3MUYECKIX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. CI0KEeHHE MepeMEeNeHUA 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, JBWKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPE/IEICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
oTc4Yéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /17151 MaTepraIbHbIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHMsI CKOJIBKEHHUS U cuila TpeHus nokos. Koagounuent tpenus. Cuna conpoTuBIeHuUs
IIpU IBWKEHUH TeJa B )KUIAKOCTH WM rase.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

Texnuueckne yCTpOHCTBA M MpPaKTUYECKOE NPHUMEHEHUE: MOJIIMITHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABbEME U MAJICHHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOIIMX B MIPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHHE UMITYJIbCA TeJa. 3AKOH COXPAaHEHMs UMIyJibca. PeakTUBHOE NBMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa MOTEeHIMATBEHON SHEPTUU B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BemecTBa. MoJieli CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOro Taza. OCHOBHOE YpaBHEHHUE MOJIEKYISPHO-KHHETHYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIUIOBOrO ABWKEHWS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBHenne MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omponecchl B MACaIbHOM ra3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMA,
n30x0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeliecTBa, (oTtorpaduu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WIUTFOCTPUPYIOLIAsk IPUPOJLY IABJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUEHUE. Y JIelIbHAast
TETII0EMKOCTD BellecTBa. KoJnuecTBo TEMIOTHI MPH TEIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius paboThl rasa.

Bropoii 3akoH TepmoarnHaMuku. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHWH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEIIbHAS BIAXXHOCTh BO3ayxa. HackleHHbIN nap. YaenbpHas TerioTa mapooOpa3oBaHuUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa riasneHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU  TOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npyu moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga 53IEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHU U MOJTYIPOBOAHUKN. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM — 3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHUM HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun osnektpoctatuueckoro mousid.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHUKH U TUATIEKTPUKHU B JIEKTPOCTATUYECKOM TOJIE. JIUIIEKTpUUYECKasi IPOHULIAEMOCTb.

OnektpoéMkocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCTpOWCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHIACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3alliuTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIAasl CHUJIa U BHYTPEHHEE CONPOTUBIICHNE UCTOYHUKA TOKa. 3akoH OMa st
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBoanuku. CoOCTBeHHass W MpPUMECHas MPOBOJUMOCTb TMOIYIPOBOJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHuS.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHI, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue 3MeKTpoABIKYIIEH cuibl. KopoTkoe 3amblKaHHE TaabBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usmku 6azoBoro ypoBHs B 10 Kjacce OCYIIECTBISCTCS C y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIHH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKpETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepaghus: BIaXHOCT BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTepHalIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKUuU. [IpuHIMO Cyniepno3uiy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
nHAyKuuu. KapTuHa nuHui MarHUTHOM MHAYKUUHU MOJIs OCTOSIHHBIX MAarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOAyNb U HalpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYILAS CHUJIa MHIAYKIIMHU. 3aKOH 3JIEeKTpoMarHuTHOM nnaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO TOJIS KaTYIIKUA C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO Iy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBMIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
kosebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojeOanwit. [IpyXKWHHBIH MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOJHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHHM B HACATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dleKTpodHepruu. KymbTypa uCHOIb30BaHUs
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapaMeTpoB KoseOaTenbHON CUCTEMBI (MIPYKHHHBIA MM MaTeMaTHYEeCKHI
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JuHa BOJMHBL [lomepeuHble W TpoJoJbHBIE BOJHBL. HMHTepdepenuus u mudpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Jy4YCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanmsi BeKTopoB E, B, V B snexkrpomarautHOl BojHE. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpuHIUIB paTUOCBSI3U U TEIEBUACHUS. Pagnookanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHudeckne yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaaTuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIIeHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOM
KOJICOaHUI.

HccnenoBanne  CBOMCTB — AJIGKTPOMArHMTHBIX — BOJIH:  OTPaK€HHE, IPEIOMIICHHUE,
noJsipu3anys, Judpakiuus, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. I[lpenenbHbld Yroja MOJHOTO BHYTPEHHETrO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysa TOHKOM JIMH3BL. Y BEINYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBeta. Judpakunonnas pemérka. YcJIoBHE HaOMIOACHUS TJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(paKIMOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOTIa, TEJIECKOTIA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubpl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTHULIbl. DHEPIUsl IOKOSI.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. Gopmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddekra. YpaBHenue DitHiTeiHa 115 potoaddexra. «KpacHas rpanuna» Goroadpdexra.
JaBnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Iloctynarer bopa. M3nyuenne u norsomienne GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuuecknue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CIEKTPAJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule padbomoi
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3iaydeHus. BiusHue paqnoakTUBHOCTH Ha JKUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3J TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Muineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nemwxenne Coinnna B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHpa, pOJb (U3HYECKOW Teopud B (OPMHUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usmku 0azoBoro ypoBHs B 11 kjacce ocyliecTBIseTcs C y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHHWE, Hay4yHbIH (pakT, rumoresa, (Qu3myeckas BEIMYMHA, 3aKOH, TEOpHs, HaAOIIOJCHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJIHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE IIIEMEHTAPHBIX (PYHKIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpudeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIIIMUECKON PEIETKY, CIIEKTPAJIbHBINA aHAIIH3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajap, paAuoNpuéMHHK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yuebHOorOo mpenMera «®duszmka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE Pe3ybTaThl OCBOCHHUS yueOHOro mpenaMera «Du3WKa» JOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHne >KU3HCHHOTO OTIBITa M OIBITA JIEATSIILHOCTH B TPOIECCEe peaM3allMd OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIeHAa POCCHHCKOTO OOIIECTBA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIHUAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHHM C HUX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MJICHTUHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHUSAM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUIO M caM000pa3oBaHUIO B oOnacTu (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE M OCYIIECTBICHHUE JEHCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHBbIE YHHBEPCATbHbIE YUeOHbIE el CTBUSA
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NYECKUX SIBIICHHSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATH pPabOTy B YCIOBUSAX pPEATbHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMHM IMOHATHAMH M METOJaMHU (DU3HUYECKOMN
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIpETaIUH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIUYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Uil J0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJIaBaTh IapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

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

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIAJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMaLUK (HU3NIECKOTO COACP)KAHHS U3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIO0JIb30BAaTh CpeAcTBa HMH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPIKAHUS B pa3UUYHBIX (dopMmarax ¢ y4ETom
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO3HaBaTI) HpeleOCI)IJ'IKI/I KOH(l)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIHON paOOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHHH Y9aCTHHKOB, 00CY)X/1aTh Pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH,

OCYIIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IMOBEJACHUE B PA3JIMYHBIX CHUTYAIUX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEILHO COCTaBJISATh IJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBAaTh (HOPMHUPOBAHWIO U TPOSIBICHUIO OPYIUIMUM B 00IacTH  (U3UKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX PU aHAINU3€E PE3yJbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctrxkeHus INYHOCTHBIX PE3YIbTATOB OCBOECHHUS IPOTrPAMMBI IO (pu3HKe AJs
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHU$, BKIIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOLIMOHAIIBHOE COCTOSTHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTUMH, B MPAKTUYECKON
NeSITeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarephalibHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEJ, TOUYEHHBIN DIEKTPUUYECKHUI 3apsii MPHU pelIeHUun
buznueckux 3a1ay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMUHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MABIKEHHE, CBOOOTHOE TMajJeHHe Ted,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCTIapeHHe, KOHACHCAIUs, TNIaBIIeHUE, KPUCTAIITU3aIlHs,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPHITOM
COCyJle, CBS3b MEXIYy MapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3auus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



OTHCBHIBATh MEXAaHMUYECKOE IBM)KEHHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HaYEHHSI U €MHUIIBI, HAXOAUTH (POPMYJIIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEITHYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0THUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpPEJHEKBaJApaTUyHasi CKOPOCTb MOJEKYJI, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uX 0003HAYeHUS M EIUHUIIBI, HAXOAWUTh (OPMYIblI, CBS3bIBAIOIIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMall, Pa3HOCTh MOTEHLHUAJOB; TPU ONHCAHUU TPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOLECCHl U SBJICHUSA, UCHOJNB3Ys (U3NYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOM SHEPruM TEMJOBOTO JBM)KEHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
NIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITMOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUYECKUX SIBIEHUH U TNPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUS, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBOJIBI,

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpPU 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpaduKOB, J1€1aTh BBIBObI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO SKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTUH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJIW3a YCIOBHUS 3a/1a4i BBIOMPATh (HU3NUYECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHbIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOUYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
HAYYHO-TIONMYJISIPHOW WH(POPMALMU, TOJYYCHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIONb30BAaTh TEOPETUYECKHWE 3HAHHWA 1O (HU3UKE B TOBCEJAHEBHOW JKU3HM IS
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMUHBIX COLIMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy obyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJOTHH, B NMPAKTHYECKOU
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJE€pHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO siipa NPpH pelieHNH GU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JAEHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHasI
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJApU3aLUs  CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuUja TOKa, »HIIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTD MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUS MarHUTHOrO Mouisd, cuwia Amiepa, cuia JlopeHua, MHAYKTHUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO MOJIeH, Mepuoj W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKYCHOE paccTOSHHME M OITHYECKas CHJIa JIMH3bL, NPH OIMNUCAHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUIA CMBICI HCIOJb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMNBL:  3akoH Owa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa 1A (QoToddderTa, 3aKOH COXpAaHEHHS DSHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3akOoH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHWE W YCIOBUS (TPaHMIIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3NYECKUX SBJICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBAThb YCTAaHOBKY, (DUKCHPOBATh pE3y/lbTaThl MOIYYEHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbI0, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBH 3a7a4i BbIOMpaTh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMU W IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MHGOpPMALMK, IOJYYeHHOM W3 pPAa3JIMYHbIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOAMUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUHU C TPUOOpPaAMH U TEXHUYECKHMMU YCTPOUCTBAMHU, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
No Hanvenosaune KommuectBo OCHOBHBIE BU/IBI ICITCIHHOCTH
- A3LEII0B ¥ TEM [IporpammHoOe coaepxanue aanle
/1 p 9acoB 00yJaroIIHXCst

yueOHOro mpeaMera

Pasznen 1. ®u3zuka u MeTOIbI HAYYHOI O NO3HAHUA
1.1 ®u3MKa 1 METOIbI 2 dusnka — Hayka O MPUPOJIE. N3yuenue HaydyHBIX (AMIIUPUIECKUX U
HAay4YHOTO TO3HAHUSA Hayuynbie Metonmpl mO3HAHUA TEOPETUUYECKUX) METOIOB TIO3HAHUS

OKpYKAIOIIEro MUPA.
Ponb skcriepuMenTa u Teopun

B IPOIIECCE TIO3HAHUS TPHPO/IBI.
DKCIEpUMEHT B (pHU3HKE.
MopaenupoBanue GU3NIECKUX
SABJICHUN U npouieccoB. Hayunbie
runore3bl. u3nyueckue 3aKOHbI U
Teopuu. ['paHuLIbI TPUMEHUMOCTH
¢uznyeckux 3aKoHOB. [TpuHIHMI
COOTBETCTBUSI.

Ponb u mecto pusuxu

B ()OPMUPOBAHUU COBPEMEHHOI
HAyYHOU KapTUHBI MUPA,

B IPAKTUYECKON JIEATEITLHOCTH JIFOJICH

OKpYIKAIOIIero Mupa.

OOcyK1eHre TpaHuIl TPUMEHUMOCTH
(bu3NYECKUX 3aKOHOB U TEOPHIA.

PaboTa B rpymrie 1mo moaroToBke
KOPOTKHX COOOIIEHHH O POJIU U MecTe
(GbU3MKY B HAyKe U B IPAKTHUYECKOM
NEITEIbHOCTH JIFOACH.

JlemoHCTpaIys aHaJIOTOBBIX U HU(PPOBBIX
M3MEPUTENBbHBIX MPUOOPOB,KOMITBIOTEPHBIX
JATYUKOB.

OcBoeHue OCHOBHBIX MPUEMOB PabOTHIC
urdposoii maboparopueii mo puzuke

Hroro no pazneny 2




Pasznea 2. MexaHuka

2.1

Kunemaruka

Mexanndeckoe JBMKCHHUE.
OTHOCHTEIBLHOCTh MEXaHHYECKOTO
nekenud. CucremMa oTcuéra.
Tpaexropusi.

[lepemenienue, ckopocThb (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTEepUATIbHOM TOYKH, UX
MPOEKIIUN HAa OCH CUCTEMBI
koopauHat. CloxxkeHue

MEepEeMENIEHUN U CI0KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHETHOE ABUKEHHE.

['paduxu 3aBUCUMOCTH KOOpMHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U
MepeMeIeHUs MaTepUAIbHON TOYKHOT
BPEMEHHU.

CBoOoaHOE asicHuEe. Y CKOpEeHUE
CBOOOIHOTO MaJeHuUs.
KpuBonuueliHoe 1BUXEHUE.
JIBU>KeHNE MaTepUATbHOM TOYKH T10
OKPYXHOCTH C IOCTOSIHHOM TOMO/1YJTIO
CKOpPOCTBIO. YTIIOBas

CKOpOCTb, JIMHEMHAs1 cKopocTh. [lepuoa u
4acToTa 0OpaIleHHUS.

leHTpOCTPEMUTENIBHOE YCKOPEHHUE.
TexHuueckue ycTpoucTsa u

[IpoBeneHue SKCIIEpUMEHTA: U3yUCHUE
HEPaBHOMEPHOTO JABMKEHUS C IEITBIO
OIpeieNICHUsI MTHOBEHHOM CKOPOCTH;
MCCJIEI0BAaHUE COOTHOIICHUS MEXTY
MYTSIMH, TPOUICHHBIMU TEJIOM

3a MOCJIeI0BATENbHBIC PABHBIE
MPOMEXKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBMYKEHUU

C HaYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO;
W3y4YeHUE ABUKEHUS IapHKa B BI3KOU
KUJKOCTH; U3YICHHE IBIXKCHUS Tela,
OpOILIEHHOTO FTOPU30HTANIBHO.
OObscHeHrE OCHOBHBIX IPUHIIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB,TAKUX
KaK: CIIUJIOMETP, LIEMHbIE U peMEHHbBIE
nepesavyy IBUKEHUS; U YCIOBUN UX
0€3011acHOTO UCIOIb30BaHUS B
IIOBCEIHEBHOU

YKU3HH.

Pemenue pacué€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX (POPMYI
KUHEMaTHUKU.

[TocTtpoenne u aHanu3 TrpapuKoB
3aBUCUMOCTEN KHUHEMaTUYEeCKHX
BEJIMYUH OT BPEMEHU

JUIsl PABHOMEPHOTO




IIPAKTUYECKOE IPUMEHEHHUE:
CIIUOMETD, ABMKEHUE CHAPSIOB,
LICITHbIE M PEMEHHBIE TIEpe1adu

Y PaBHOYCKOPEHHOTI'O NPSMOJIMHENHOTO
JIBYDKCHUSI.

Pacnio3naBanue pU3nM4eCKUX SABJICHUNB
y4eOHBIX OIbITaX U OKPYXKAIOLIEH KU3HU:
paBHOMEPHOE U

PaBHOYCKOPEHHOE MPSMOJIMHENHOE
JBIKEHHE, CBOOOIHOE TTaeHue Tell,
JBUKEHHE 110 OKPYKHOCTH.

Onucanne MEXaHMYECKOTO JBMKEHHUS C
MCI0JIb30BaHNEM (PU3NYECKUX BETUUMH:
KOOpJUHATa, MyTh, IEPEMEIEHUE, CKOPOCTb,
yckopenue. PaboTa B rpymnmnax npu
TUTAHUPOBAHHUH, TPOBECHUH H
MHTEpIpPETallUU PE3yJIbTaTOB ONBITOB U
aHaJIu3e JONOJHUTENbHBIX HCTOUHUKOB

uH(popMaIuu 1Mo Teme




2.2

JnHamuka

[IpuHnun oTHOCcHTENBHOCTH [ anuiies.
IIepssiii 3axk0oH Hprotona. uepuuanbusie
cucreMsl oTcu€ra. Macca tena. Cuia.
[IpuHnun cynepnosunuu cui. Bropon
3akoH HproToHa [u1s1 MatepuanbHON
TOYKH.

Tperuit 3akoH HproToHa st
MaTepUaIbHBIX TOUYEK.

3aKOH BCEMUPHOIO TSATOTEHHMSL.
Cuia tsxecrtu. IlepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHuE Macc B3aUMO/ICHCTBYIOIUXTEIL.
N3yyeHnue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
nedopmaluu; CpaBHEHUECHIT TPEHUSI TIOKOS,
Ka4dy€HUA 1

CKOJIbXXKCHUS.

O0bsacHenne HeBecomocTu. [IpoBenenue
HKCIIEPUMEHTA: HCCIIEAOBAaHNE 3aBHCUMOCTH
CHUJI YIIPYTOCTH, BO3HUKAIOLIUX B IPYKUHE

U pE3MHOBOM 00paslie, OT UX




Cuna ynpyroctu. 3akoH ['yka.Bec

Tena.

Tpenue. Buasl Tpenus (moxos,
CKOJIbYKEHUSI, KQueHUs ).

Cuna tpenus. Cyxoe TpeHue.

Cuiia TpeHHS CKOJIBKESHHS U CUJIa
Tpenust nokosi. KoapduimeHt tpenus.
Cuna conpoTuBIEHUS NPU ABHKEHUN
TeJa B XKUIAKOCTH WJIH rase.
[TocTynarenbHoe U BpalaTebHOE
JBIDKEHHE a0COIFOTHO TBEPIOTO TeJa.
MOMEHT CcuiIbl OTHOCUTEIBHO OCH
BpameHus. Ilnedo cumbl.  YcnoBus
paBHOBECHS TBEPIOTO TEJIA.
TexHuueckue ycTpoicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOALINITHUKY, IBHKEHUE
HCKYCCTBEHHBIX CIyTHUKOB

nedopMaluu; N3ydeHue TBHKEHUS
OpycCKa 0 HaKJIOHHOM TJIOCKOCTH;
MCCIIeI0BaHUE YCIIOBUI PaBHOBECHUS
TBEPAOIO Tejla, UMEIOLIEr0 OCh
BpAIICHHUSI.

O0bsicHenne ocoOeHHOCTEN
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSIMOJIUHEHHOTO JIBHKCHHSI, CBOOOTHOTO
MaJCHUS TEJ, JIBWKCHUSIIO OKPYKHOCTH HA
OCHOBE 3akOHOB HproTOHA, 3aKOHA
BCEMHUPHOTO TATOTCHUS.

OOBsICHEHNE OCHOBHBIX TIPHHIIHITOB
JICHCTBUS TIOIIIMITHUKOB U X
MPAKTHIECKOTO IIPUMEHEHHUSI.
OObscHeHrE IBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacué€THbIX 3a/1a4 C IBHO
3alaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHHEM OCHOBHBIX 3aKOHOBH
dbopMyn AMHAMUKH.

Pacnio3naBanue ¢pu3ndecKux sSBJICHUNB
yueOHBIX OMBITAX U OKPYKarOIIen

JKU3HU: UHEPLIUA, B3aUMOJICHCTBUE TETI.
Ananu3 pU3NYecKuX MpoLeccoB U

SIBJICHHH C MCITOJIb30BAaHHEM 3aKOHOB U

MMPUHIUIIOB: 3aKOH BCEMHUPHOI'O




tarotenus, I, II u III 3akonnl HrroTOHA,
MPUHIMIT  CYNEPHNO3UUMU  CHJI, [PHUHIIUI
PaBHONPABHOCTH UHEPIIUATBHBIX

CHCTEM OTCUETa

2.3

3aKOHBI COXpaHEHUS B
MeXaHUKe

NMnynbsc maTepuanbHON TOUKH (Tena),
CHUCTEMBI MaTEepPHAIbHBIX TOUYeK. MITynbe
CHUJIBI 1 UBMEHEHUEHMITYJIbCa TeJla. 3aKOH
COXpaHEHUs UMIysbca. PeakTuBHOE
nBrkeHue. Pabora crisl. MOIIHOCTH
CHUJIBI.

Kunernueckas sneprus

MarepuanbHOi Touku. Teopemaoo
M3MEHEHUU KHHETUYECKON SHEPTUH.
[TorennmansHas HEPTHS.
[ToTenuumanbpHas SHEPTUs YIPYTo
nehopMUPOBAHHON TIPYKUHBI.
[ToTenuumanbHas sHEprus Tena

BOJIM3H MOBEPXHOCTH 3EMIIH.
IToTennuanbpHEIE U

HENOTEHIUaIbHbIE CUIIbl. CBS3b

paboThl HEMOTEHIUATIBHBIX CHJIC
M3MEHEHHUEM MEXaHU4YeCKOU dHeprun
CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU.

Ynpyrue u Heynpyrue

[IpoBeneHue SKCIEPUMEHTA: U3YICHHE
a0COJIFOTHO HEYNPYTOTo yaapa

C TIOMOTIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB; UCCJICIOBAHUECBSI3H PaOOThHI
CHJIBI C U3MEHEHHUEM MEXaHWYECKOU
SHEPTUH TeJa

Ha IPUMEPE PaCTsHKEHUS Pe3UHOBOTO
KTyTa.

Onenka aOCONIOTHBIX ©  OTHOCHUTENBHBIX
MOTPEUTHOCTEH  M3MEpeHud  (PU3HYECKHUX
BEJIMYHH.

Pemenne pacué€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHHEM OCHOBHBIX 3aKOHOBH
dbopMyn AMHAMUKH U 3aKOHOB COXPAHEHHUS.
Pemenne kauecTBEHHBIX 33124

C OIOpOil Ha M3yYEHHBIE B pa3zeine
«MexaHMKa» 3aKOHBI, 3aKOHOMEPHOCTUU
buznyeckue sIBICHHUSL.

Ornucanne MeXaHM4eCKOTro IBUKEHHUS C
UCIOJIb30BaHNEM (PU3NYECKUX BEINYNH:
UMITYJIbC TeJla, KHHETHYeCKask SHEPTHs,




CTOJIKHOBEHUSI.
TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOIIEP, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

[OTEHLIMAJIbHAs SHEPrUsl, MEXaHUYECKas
paboTta, MexaHUYEeCKasi MOIITHOCTb.

AHanu3 pU3NYECKUX MPOLECCOB U

SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHHUS MEXaHUYECKOU SHEPIHUH,

3aKOHA COXPaHEHUsI UMITYJIbCA.

OO0bsicHEeHE OCHOBHBIX MTPUHITUTIOB

JIEHCTBUS ¥ TIPAKTUYECKOTO MPUMEHEHUS
TEXHUYECKUX YCTPOUCTB,TAKUX KaK:

BOJIOMET, KOTIED,

MIPYKWHHBIN TUCTOJIET.

OObscHeHUE IBW)XEHMSI pakeT C OINopoil Ha
M3yYeHHbIe (PU3MYECKHE BEINYMHBI U 3aKOHBI
MEXaHHUKH.

Hcnonb30BaHue npu MOATOTOBKE

COOOIIEHN O TPUMEHEHUH 3aKOHOB

MEXaHUKH COBPEMEHHBIX

MH(OPMALMOHHBIX TEXHOJIOTUH JIIs

MOMCKA, CTPYKTYPUPOBAHUS,

MHTEPIIPETALNY U IPEICTaBICHUS
uH(pOpMaLUY, KPUTHUECKUN aHAIIN3
nosydyaemMoit undopmarmu [Iposenenue
KOCBEHHBIX U3MEpPEHU M, UCCIe0BaHUN
3aBUCHUMOCTEN (PU3NYECKUX BEIUYUH,
MpoBepKa

IIPEUI0KEHHBIX TUIIOTE3

Hroro o pazneny
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Pazgen 3. MoJieky/asipHas puznka u TepMOAMHAMHUKA

3.1

OcHoBBI
MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU

9

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETHYECKON TEOPUU U UX OMBITHOE
obocHoBaHue.bpoyHOBCKOE ABMKEHUE.
Huddysus. Xapakrep ABWKEHHS U
B3aUMOJCUCTBHASA  YacTHUI[  BeEIIECTBA.
Mojenu cTpoeHus ra3os,

KUJKOCTEN U TBEPABIX TEN U
00BsICHEHNE CBOMCTB BEIISCTBA

Ha OCHOBe€ 3TUX Mojeiel. Macca u
pa3mepsl MoJiekya. KommdecTBo
BemiectBa. [locrossaras ABoraapo.
TermmoBoe paBHOBECHE.

Temneparypa u e€ u3mMepeHue.

[lIxana remnepatyp Llenbcus.

Moaens naeanbHOTO rasa.

OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETHYECKOU

TEOPHUH HICATLHOTO Ta3a.

AOcoroTHas TeMIiepaTypa Kak Mmepa
CpeaHel KHHETUYECKON SHEPruun
TEII0BOI0 ABIKEHNS YaCTHI] T'a3a.
[Mkana remneparyp KenpBuHa.
I'a30BbI€ 3aKOHBI. YpaBHEHUE
MenaeneeBa—Kianeiipona.

3axoH [lansrona. M3onponeccsl

IIpoBeneHue sKCrepuMeHTa:

OIIPEJEIIEHNE MacChl BO3/lyXa

B KJIACCHOW KOMHAT€ Ha OCHOBE U3MEPEHUM
00bEMa KOMHATBI, JaBJICHUSU TEMIIEPATYPhI
BO3/lyXa B HEMl; Hccie10BaHne 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS
pa3peKeHHOTorasa.

Ouenka aOCOMIOTHBIX H  OTHOCHUTEIBHBIX
MOTPEIIHOCTE  M3MepeHud  (pu3MvecKux
BEJINYHH.

OObsicHEHE OCHOBHBIX MTPUHITUTIOB
JeiicTBuil TepMoMeTpa u 6apomeTpa u
yCIOBUM X OE30MaCHOTO UCIIOJIB30BaHUS B
MTOBCETHEBHOM

KHU3HU.

Pacno3naBanue ¢puzndecKkux sSBICHUNB
yueOHBIX OIBITaX U OKPYXKAIOIIeH KU3HU:
muddy3usi, OpOyHOBCKOE JBUKEHUE.
Onucanue TEIIOBbIX SIBJICHUH C
UCIO0JIb30BaHUEM (UZNYECKUX

BEJIMYMH: JaBJIEHUE ra3a, TeMIEeparypa,
CpeIHsisl KHHEeTUYecKasi DHePTUsl
Xa0TUYECKOTO TBUKCHHS MOJIEKYT,
CpeIHEKBaIpaTUYHas CKOPOCTb




B M/I€aJIbHOM I'a3e C IOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padnueckoe npencraBnenue
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue  ycTpoucrBa |
IPAKTHYECKOE IpUMEHEHUE:!
TepMOMETp, OapoMeTp

MOJIEKYIL.

AHanu3 pU3NYECKUX MPOLECCOB U
sIBJIICHHY ¢ ucnonb3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOM SHEPTUH TEIIOBOIO
JIBIKEHUSI MOJIEKYIT C a0COTIOTHOM
TEMIIEPATYpPOH.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3alaHHON (PU3UIECKO MOJIETBIO

C MCIIOJIb30BaHHEM OCHOBHBIX
nosioxkenuid MKT, 3akoHoB u hopmyn
MOJIEKYJISIpHOHN (DU3UKH.

Pabora B rpynmnax npu miaHupOBaHUH,
IPOBEICHUH U UHTEPIPETALUN PE3YJIbTaTOB
OTIBITOB M aHAJIN3€ JJOMOJHUTEIbHbIX
UCTOYHUKOB

uH(popMaIuu 1Mo Teme

3.2

OCHOBEI
TEPMOTUHAMUKH

10

TepmoannamMuueckasi CuCTeMa.
Buytpennss sueprus
TEPMOIMHAMHYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHHSI.

KommuecTBO TENIIOTHI U pa60Ta.
BHYTpeHHHH OHEPTrUusa OAHOATOMHOT'O

HaeaabHOro ra3a. Buasl TCIUIONICPpEaAaYN:

TCIIOIMIPOBOAHOCTH, KOHBCKIIUA,
H3JTYUCHHUC. YaenpHas
TEINIOEMKOCTbD BEIIECTBA.

IIpoBenenne  SKCIEpUMEHTA:  M3MEPEHUE
YIEIbHOM TEMI0EMKOCTH BEILIECTBA.

Onenka aOCOJIIOTHBIX U OTHOCUTEIbHBIX
HNOTPEUIHOCTeH  U3MepeHu  (uznueckux
BEJIMYHH.

N3yuenue mojeneit mapoBoil TypOHHBI,
JIBUraTesIsl BHYTPEHHErO CrOpaHus,
PEaKTUBHOTO JABUTATEIIA.

OOBbsicHeHHEe NPUHIMIIOB JICHCTBUS U

yCII0BHIA 6€30MTaCHOTO MCTIOIb30BAHUS




KonunuecTBo TemioTsl

IIpU TeIuIonepeaye.

[Tonstue 06 agnabaTHOM TIpoIECCe.
[IepBblii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue nepBoro 3akoHa
TEPMOJIMHAMHKH K H30IPOLIECCaM.
I'padmueckas nnTepnperanus padoTs
rasa.

BTopoii 3aK0H TepMOIMHAMUKH.
HeobpaTumocTs npoiieccoBs
MIPUPOJIE.

Tennossie mamuHbl. [IpuHIIATIE
JIEHCTBUSI TETUIOBBIX MAIIIHH.
[IpeobpazoBanus SHEPTUNB
TEIUIOBBIX MaIIMHAX.
KoaddumumenT none3noro aercTpus
TEIJIOBOM MaIlVHBI.

[uxin KapHo u ero ko3 duiment
M0JIE3HOTO JACUCTBUA.
DKOJOTHYECKHE MPOOIEMBI
TEIIOPHEPTETHKH.

TexHuueckue ycTpomcrasa u
MPAKTHYECKOE IPUMEHEHHE:
JBUTATENh BHYTPEHHEr0 CTOPaHUS,
OBITOBOM XOJIOIUIbHUK,

KOHJIULIUOHEP

B TIOBCCJHEBHOW JKM3HU JIBUTATEIS
BHYTPEHHETO  CTrOpaHusi,  OBITOBOTO
XOJIOIUIHFHHUKA, KOHTUITHOHEPA.
Onucanue CBOWCTB TeT W TEIJIOBBIX
SIBJIEHUW C UCMHOJIb30BAHUEM
(bu3NYECKUX BEJIMYUH: JIaBJICHUE ra3a,
TEeMIIepaTypa, KOJIHMIECTBO TEIUIOTHI,
BHYTPEHHSISl SJHEprusi, paboTa rasa.
Pemenue pacuéTHBIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(hopMyIT MOJIEKYISIPHOUN (PUZUKHU 1
TEPMOTUHAMHKH.

Pemenne kauecTBEHHBIX 33124

C OIOpOil Ha M3yYEHHbBIE B pa3zeine
«MounekynsipHas (pu3nka u
TEPMOIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (U3NYECKHE
SIBJICHUSL.

Pabora B rpynnax npu aHanuse
JOTIOTHUTEIbHBIX HCTOYHUKOB
uH(pOpPMaLIUU TIO TEME




3.3

ArperaTHble
COCTOSIHUS BELIECTBA.
@®a30BbIE NIEPEXOJIBI

[TapooOpa3zoBanue U KOHACHCAIHS.
Hcnapenne n kunenue.

AGCOJI0THAs U OTHOCUTEIIbHAS
BII&YKHOCTB BO3/yxa. HacelmeHHsIAnap.
VY aenpHas TemioTa napooOpa3oBaHuUS.
3aBUCHUMOCTD

TEMIEPATYpbl KUTIEHUSI OT JaBJICHUS.
TBépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTauioB. XKunkue

kpuctaiuibsl. COBpeMEHHbBIE

matepuansl. [naBienue n
KpUCTaJIIU3alus. Y IenbHast TerioTa
miasyenus. CyOnumanus.

YpaBHEHHE TEMI0BOTO OaaHca.
TexHuueckue ycTpoicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJOI'NHU
IMOJIY4YCHUA COBPEMCHHBIX
Mar€puajioB, B TOM YHCIC
HaHOMAaTCpUuaJioB,

N HAHOTCXHOJIOTNN

IIpoBenenue  sKclepUMEHTAa:  U3MEPEHHUE
OTHOCHUTEJILHOM BJIAKHOCTHU BO3/yXa.

Onenka aOCONIOTHBIX W OTHOCUTEJIBHBIX
NOTPEHIHOCTeH  U3MEpeHH  pu3muecKux
BEJIMYMH.

N3ydenne cBOKCTB HACBIILIEHHBIX

[apoB, COCOO0B U3MEPEHUS

BJIAYKHOCTH

Habmronenue kunenus npu

MMOHUKEHHOM JIaBJICHUH, HATPEBAHUSN
IUTABJIEHUS KPUCTATIMYECKOTO BELIECTBA.
OObsicHEeHNEe TTPUHITUTIOB ACUCTBUS U

YCJIOBHI 0€3011aCHOTO MCTIOJIb30BAHUSB
MOBCEIHEBHOM JKU3HU TUTPOMETPA,
MICUXPOMETpA, KaTOpUMETpa.

N3ydeHne TeXHOJIOTHI MOTydEeHUS
COBPEMEHHBIX MaTepUaJIOB, B TOM YHUCIIE
HAaHOMAaTEpPHAaJIOB.

Pemenue pacué€THbIX 3a/1a4 C IBHO

3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BAHUEM ypPaBHEHUS

TEIUIOBOTO OajaHca.

Pemenue kauecTBEHHbBIX 3a7a4
C 0H0p0171 Ha U3YYCHHBIC 3aKOHBI,

3daKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IC

SABJICHHA I10 TCMC.




Pacrnio3naBanue pU3N4ECKUX SIBICHUNB
y4€OHBIX OIbITaX U OKPYXKAIOLIEH KU3HU:
nepopMarnius TBEPABIX TeJl, HArpEBaHUE U
OXJIaKJCHUE TEJl, U3MEHEHHUE arperaTHbixX
COCTOSIHUI

BELIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (OpMYJT MOJIEKYJISPHON (PU3UKH.
Hcnonb3oBanne nHPOPMALIMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,
CTPYKTYpUPOBaHMSI, UHTEPIIPETALIMU U
IpeJIcTaBlIeHUs UHpOpMaLUU [TpU
MOJTOTOBKE COOOIIEHUI O TPUMEHEHUHT
3aKOHOB MOJIEKYJISIpHOU (pU3UKU 1
TEPMOJINHAMUKHU B TEXHUKE

" TCXHOJIOTHUAX

Hroro no pazneny 24
Pa3nen 4. daexkTpoguHAMHUKA
4.1 | DnekTpocTaTHKa 11 DnexTpu3aus Te. DIEeKTPUIECKun [IpoBenenue  SKCIEpUMEHTa:  M3MEPEHHUE

3apsj. JIBa BUaa 3JIEKTPUYECKUX 3apsiI0B.
IIpoBoiHMKH,

JURJIEKTPUKHU U TIOJIYIIPOBOJHUKH. 3aKOH
COXPAHEHUS IIEKTPUUECKOTO3apaaa.

B3anmonelictBue 3aps10B. 3aKOH
Kynona. ToueuHslii 251eKTpUUECKUM
3apsif. DIEKTPUYECKOE MOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.

Onenka aOCONIOTHBIX U OTHOCHUTENBHBIX
MOTPEIIHOCTe  M3MepeHud  (Pu3MvecKux
BEJINYMH.

N3ydenune npuHUUIIOB IEHCTBUS
ANEKTPOCKOTA, MIEKTPOMETPA,

KOHJIEHCATOpa.

N3ydenne npuHUUIIOB IEUCTBUS




Hanpssk€HHOCTB 271EKTPUYECKOT OO,

[IpuHnMn cynepno3unun
AJIEKTPUYECKUX ToJen. JInHnn
HaIPSKEHHOCTH 3JIEKTPUYECKOTOIIOJIS.

PaboTa crit 371eKTpoCTaTHYECKOTOTIOIS.

ITorenmnman. Pa3HOCTH MTOTEHIIMAJIOB.
[TpoBOAHMKY W TUDIIEKTPUKH B
AIEKTPOCTATHUECKOM TIOJIE.
JusnexTpudeckasi MPOHUIIAEMOCTb.
OnekTpoéMkocTh. KoHzieHcarop.
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrust
3apsHKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTpoiicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
3IEKTPOCKOI, dJIEKTPOMETP,
3JIEKTPOCTaTHYECKAs 3aINTA,
3a3eMJICHHE AIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOTIMPOBAIbHBIN
armnapar, CTpyMHbIN IPUHTEP

Y yCJIOBUM 0€3011aCHOTO MPUMEHEHUSIB
MPAKTUYECKOW )KU3HH,

KONIMPOBAJIBHOTIO aIlapara, CTPyHHOro
MIpUHTEpA.

PaccmoTtpenue ¢puznyueckux 0CHOBaHUM
ANEKTPOCTATUYECKON 3AIUTHI U 3a3E€MIICHUS
AIEKTPONPUOOPOB.

Pemenue pacu€THBIX 3a/1a4 C SIBHO
3alaHHON (PU3UIECKOI MOJIEITBIO

C HCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
(bopMyIT SIEKTPOCTATUKH.

Pemenne kaueCTBEHHBIX 3a/1a4

C OMOPOY Ha N3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKHE

SIBJIGHUS AJIEKTPOCTATUKH.
PacnosnaBanue ¢pu3ndecKkux sSBICHUNB
y4eOHBIX OIBITaX U OKPYXKaIoIeH KU3HU:
AIIEKTpU3aLUA Te,

B3aMMO/ICIICTBHUE 3apsAI0B U OObSICHEHUEUX Ha
OCHOBE 3aKOHOB U (pOpMYyI
AIIEKTPOCTATUKH.

Onucanue U3y4eHHbIX CBOMCTB BEILIECTBA
U DJIEKTPUYECKUX SIBIICHUIC
MCIOJIb30BaHNEM (PU3HUECKUX BEIUYMH:
AIIEKTPUYECKHI 3apsi],

HaHpH)KéHHOCTB SJICKTPUYICCKOTO II0JIA,




MOTEHLINAJ, Pa3HOCTh IOTEHIIUAJIOB,
AJIEKTPOEMKOCTB.

AHanu3 pU3NYecKuX MpoLecCcoB U

SIBJIEHUM C UCII0JIb30BAHUEM

($uU3NYECKUX 3aKOHOB: 3aKOHA

COXpaHEHHUS AIIEKTPUUECKOI0 3apsi/ia,

3akoHa Kynona.

Pabora B rpynmnax npu aHanuze
JIOTIOJTHUTEIbHBIX UICTOYHUKOB HHPOPMAIUH U
MOJTOTOBKE COOOIICHUIO TIPOSIBICHUH
3aKOHOB 3JIEKTPOCTATUKUB OKpYKaroIen
KU3HHU ¥ IPUMECHECHUH

WX B TEXHUKE

4.2

TTocTossHHEBII

AIEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

11

DJIEKTPUYECKUI TOK. Y CIIOBUS

CYIICCTBOBAHMSA SJICKTPUUCCKOI'O TOKA.

Hcrounuku Toka. Cuia Toka.
ITocTOSTHHBIN TOK.

Hanpsioxenue.

3akoH OMa Ui ydacTKa Lenu.
DJIEKTPUYECKOE COMTPOTUBIICHHUE.

YaennHOE COIIPOTUBJICHHUC BCUICCTBA.

HOCHeﬂOBaTeHBHOe, mapaujiCJibHOC,
CMCIIAaHHOC COCAMHCHUC
IMPOBOIHUKOB.

PaGoTa snekrpudeckoro Toka.
3akoH J»oyns—JIenua. MomHocTs

QJICKTPUYCCKOT'O TOKA.

[IpoBeneHue sKCepuMeHTa: U3y4eHHE
CMEIIAHHOTO COETUHEHHS PE3UCTOPOB;
n3Mepenne J/]C UCTOUHMKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS; HAOIIOICHIE
AIIEKTPOJIN3A.

Ouenka aOCONIOTHBIX ©  OTHOCHUTEJIBHBIX
MOTPEIIHOCTe  M3MepeHud  (Pu3uvecKux
BEJIMYHH.

OObscHEeHrEe TPUHIUIIOB JICHCTBUS U

yCIOBUI 0€30MaCHOTO MPUMEHEHHS
aMIiepMeTpa, BOJIbTMETpa, PeocTaTa,
HMCTOYHHMKOB TOKa,

QJICKTPOHArpeBaTCJIbHBIX U
SJICKTPOOCBCTUTCIIbHBIX HpI/I60p0B,




DNeKTpOoABMKYIIas CUJla U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH OMaist
MOJIHOM (3aMKHYTO)
3NeKTpu4ecKkon nenu. Koporkoe
3aMBIKaHUE.

DeKTpOHHAs TPOBOJUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS] METAJIJIOB

OT TeMIIEePaTypHI.
CBepXnpoBOAUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonympoBoaauku. CoOcTBEHHAs U
IIpUMECHas MPOBOIUMOCTh
MOJYNPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TosynnpoBOIHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUI TOK B paCTBOpPax 1
pacIiuiaBax 3J€KTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOLUALMS.
DIIEKTPOJIH3.

DIIEKTPUYECKUN TOK B raszax.
CamocTosATenbHbIN 1
HECaMOCTOSITEIbHBIN pa3psia.
Monnus. 11na3zma.

TexHuueckue ycTpoiucTaa u

TEpMOMETpPa COMPOTHUBJICHUS, BAKYYMHOTO
JMoja, TEPMUCTOPOB U POTOPE3UCTOPOB,
MOJTYITPOBOTHUKOBBIXIMO/I0B, TaJIbBAHUKH.
Pemenue pacu€THbIX 3a/1a4 C SIBHO
3alaHHON (PU3NUIECKOIN MOJIETBIO

C MCTIO0JIb30BaHNEM OCHOBHBIX 3aKOHOBHU
dbopmyn Temsl «IlocTosTHHBIN
ANEKTPUYECKUN TOK.

Pacnio3naBanue pu3nueckux sBJICHUNB
y4eOHBIX OTBITaX U OKPYKaIoIIen

KHU3HH: SJICKTPUIECKAs TPOBOTUMOCT,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarduTHOE JIeHCTBUS TOKA.

AHanM3 IEKTPUYECKUX SBICHUN U
IIPOLIECCOB B LEMAX MOCTOSIHHOTO TOKAC
HCIIOJIb30BAHNEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEI0BATEIBHOTO U
MapajyIeIbHOTOCOEAUHEHUS IIPOBOTHUKOB,
3aKOH

xoyns-Jlenna.

OnucaHue U3y4eHHBIX CBOMCTB BEILIECTB
U DJIEKTPUYECKUX SIBJICHUIC
UCIOJIb30BaHUEM (DPU3HUECKUX

BEJIMYUH: AIEKTPUUECKUH 3apsij, CUiia

TOKa, SJICKTPHUUYCCKOC HAITPAKCHUC,

SJICKTPUICCKOC COIMPOTUBIICHHUC,




IPAKTUYECKOE IPUMEHEHUE:!
aMIIepMETp, BOJILTMETP, PEOCTaT,
UCTOYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE PUOOPHI,
JJIEKTPOOCBETUTENIbHBIE IPUOOPEI,
TEPMOMETP CONPOTHUBIICHUSI, BAKYYMHBIN
JIOJ1, TEPMUCTOPHI U (POTOPEZUCTOPBHI,
MOJIYIIPOBOTHUKOBBIN U0,

rajbBaHHKa

pasHocTh notennuanos, IJC, paboraToka,
MOIITHOCTh TOKA.

Hcnosip3oBanne HHPOPMALIMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,

CTPYKTYpPUPOBAHMSI, HHTEPIPETAIIMH U
MpeICTaBICHUS] HH(POPMAIIMH TP TTIOITOTOBKE
COOOIIEHN O MPUMEHEHUH3aKOHOB
MTOCTOSIHHOTO TOKA B TEXHUKE UTEXHOJIOTHUSIX

Hroro mo pazneny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

Ne Hanverosarie Komuuectso OcHoBHbIE eATEIBHOC
0 WYCCTB HOBHBIC BUJIBI JICATCIILHOCTH
A3ICIIOB 1 TeM 1 [IporpammHoe conepxanue ABLA 1
/1 pasaci 94acoB 00yJaroIIHXCst
y4eOHOTO MpeIMeTa
Pa3nes 1. DiekTpoamHaMuka
1.1 | MaruuTHO€ moJe. 11 [TocTostHHBIE MArHUTHI. [IpoBeneHuUE 3KCIIEpUMEHTA: U3YYEHUE

DneKTpoMarHuTHas

WHIYKIUS

BsanmonelicTBre TOCTOSTHHBIX
MarHuToB. MaraurHoe 1oie.
BekTtop MarHUTHOM MHAYKIIUY.
[IpuHIMN cynepro3unun
MarHuTHBIX TToJiel. JInann
MarHuTHOM uHAyKuu. Kaptuna
JIMHUI MarHUTHOW MHIYKIIUM TIOJIS
ITOCTOSIHHBIX MAarHUTOB.
MarauTHO€ 1noJie MPoOBOAHUKA

¢ TokoM. KapTuHa TuHulA UHAYKIIUU
MarHUTHOTO TIOJIS JUIMHHOT'O
MPSMOTO POBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKH
¢ TokoM. OmnbIT DpcTea.
BzaumopaelicTBre npoBOIHUKOB

C TOKOM.

Cuna Amniepa, €€ MOLylIb U
HallpaBJICHUE.

Cuna JlopeHnua, e€ Mmonynb u
HarpaBjeHue. J[BrmxkeHue
3apsKEHHOU YaCTHUIIbI

MarHUTHOTO TOJIsI KATYIIKU C TOKOM;
HCCIIeIOBAHNE ACHCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCJICTOBAHNE SIBIICHUS
ANEKTPOMArHUTHOW UHIAYKITHH.

O11eHKa a0COJIFOTHBIX ¥ OTHOCHTEIBHBIX
MOTPEUTHOCTEHN H3MEpeHUN (HU3UIECKUX
BCJIMYMH.

OObsicHEeHHE TPUHITUTIOB JICUCTBUS U
yCJIOBHH 0€301MacHOTO TPUMEHEHUS
IMOCTOSIHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, AJIEKTPOIBUTATES,
YCKOPHUTEJIEH 371€MEHTAPHBIX YACTHIL,
WHIYKIMOHHOM MEYH.

Pemenue pacuérunix 3agau

Ha MpUMeHeHue POPMYI TEMBI
«MarauTtHoe 1noJie. DIeKTpOMarHuTHas
WUHIYKIUSD.

Pemrenne xauecTBEeHHBIX 3a71a4

C OMOPOM HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UUECKUE




B OJIHOPOJTHOM MarHUTHOM TIOJIE.
Pa6ota cunsl Jlopenna.

SIBneHune 3neKTpOMarHuTHOU
nHaykuuu. [Totok BekTopa
MarHMTHOW MHIYKIIUH.
DIEeKTPOABMIKYIIAS CUJIA MHITYKIIUH.
3aK0H 2JEKTPOMArHUTHON

uHaykuu @apanes.

Buxpesoe anexTpudeckoe mose.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMUB
MIPOBOJTHUKE, ABWKYIIEMCS
MOCTYIMATEIHFHO B OJHOPOTHOM
MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHnykTuBHOCTB. fIBIEHUE
CaMOMH/IYKIMH. DIEKTPOABIKYILAsCUIA
CaMOMH/TyKIIHH.

DHeprusi MarHUTHOTO T0JIA KaTYIIKUC
TOKOM.

DNEeKTPOMarHUuTHOE MoJIe.
TexHuueckue ycTpoiicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
ANEKTPOMATHUTHI,

ANEKTPOABUTaTENb, YCKOPUTEIH
3JIEeMEHTapHBIX YaCTHII,

WHAYKIIMOHHAA II€Yb

SIBJICHUSI TeMbI «MaraHuTHOE TI0JIE.
DJIeKTPOMAarHuTHasE UHIYKIIUS).
Ornpezenienne HaITpaBICHUS BEKTOpa
WHYKIIUY MarHUTHOTO TOJIS MPOBOHHUKA
C TOKOM, cuiibl Amniepan cuibl JIopenna.
Pacno3naBanue pu3nueckux sBJICHUNB
y4eOHBIX OIBITAX U OKPY>KAIOIIECH KU3HU:
B3aHMMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHASI MHIYKIUS, IEHCTBHE
MarHMTHOTO TIOJISI Ha MMPOBOJHHUK C TOKOM H
JIBYKYIIAKCS 3apsi.

AHaJIN3 3JIEKTPOMArHUTHBIX SIBJICHUIC
HCTIOJB30BaHUEM 3aKOHA
AIEKTPOMATrHUTHOM WHTYKIIHH.
OnucaHue M3y4EHHBIX  CBOWCTB
BEIIECTB U  DJIEKTPOMArHUTHBIX
SIBIICHUH C UCIIOJIb30BaHUEM

(U3UYECKUX BEIMYMH: HHAYKIIUS MAarHUTHOTO
noJjisi, cuiia Ammnepa, cuia JlopeHiia,
WHIYKTUBHOCTb KaTYIIKU, SHEPT U
AIEKTPUYECKOTO U MAarHUTHOTOTOJICH

Hroro o pazneny

11




Pasznea 2. Kosie0anusa 1 BOJHBI

2.1

MexaHnueckue u
ANIEKTPOMArHUTHBIC
KoJe0anus

KonebarenbHas cucrema.

CB00OOIHBIE MEXaHUYECKUE
koseOanus. ['apmoHnueckue
konebanus. [lepuon, yacroTa,
aMILTUTYy1a ¥ a3a KojaeOaHuid.
[IpyXMHHBIA MasTHUK.
MaremaTnyecKuii MasiTHUK.
YpaBHEHHE rapMOHUYECKUX
kosnebanuil. [IpeBpaiienue sHepruunpu
rapMOHUYECKHX KOJICOaHUSIX.
KonebartenbHblit KOHTYP.

CBOOOTHBIE STIEKTPOMArHUTHBIE
KO0JIeOaHUs B UACAITLHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHUS
MEXy MEXaHUYECKUMU U
JNIEKTPOMArHUTHBIMH KOJICOAHUSMHU.
®opmyna TomcoHa. 3akOH COXpaHEHHUS
SHEPruu B UI€aTbHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyXaruux
KoseOaHusX. BoiHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHHUsI.

Pe3onanc. BeinyxieHHbIE
3JIEKTPOMAarHUTHbIE KOJIEOaHUsI.
IIepeMeHHBIN TOK.

CuHycOnJaJIbHBIN IEPEMEHHBIN TOK.

HccenenoBanue napaMeTpoB

KOJIeOaTeIbHOW CUCTEMBI — IIEPUOA,
Y4aCTOTHI, aMIUTUTYBI U (pa3bl

KoJie0aHuM (MpyXKUHHBIA W/ NN
MaTeMaTHYECKUH MasTHUK).

HaGmrogenue  3aryxamommx  KoJieOaHUM.
HccnemoBanne  CBOWMCTB — BBIHYXKICHHBIX
KoJe0aHui.

Habmonenue pesonanca. [Iposeaenue
AKCIEPUMEHTA: UCCIIEeI0BaHUE

3aBHCUMOCTH TIEPUOIAMAITBIX KOJIeOaHHH
rpy3a Ha HUTH

OT JUTMHBI HUTHU U MacChl Ipy3a;
HCCIJIeJOBaHNE TEPEMEHHOTO TOKaB

LeNH U3 MOCIeI0BaTEeIbHO

COEIMHEHHBIX KOHACHCATOPA, KATYIIKIHI
pe3ucTopa.

Ouenka aOCONIOTHBIX ©  OTHOCHUTEJBHBIX
MOTPEUTHOCTEH  M3MEpeHu  pu3nueckux
BEJIMYHH.

OObscHEeHrEe TPUHIIUIIOB JICHCTBUS U
yCIOBUHN 0€30MacCHOTO MPUMEHEHUS
AIIEKTPUUECKOTO 3BOHKA, FEHEpaTopa
MEPEMEHHOTO TOKa, JTMHUN

AJNEKTpOIIepeIay.
Pemenue pacy€THbIX 3a1a4 C SIBHO




MoniHOCTh IEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA U HaINpSIKEHUSL.
Tpancdopmarop. [IpousBoactao,
nepegada u norpedieHue
JIEKTPUYECKOMN SHEPTUH.
DKOJIOTUYECKHE PUCKU

IIPU [TPOU3BOJICTBE IEKTPOIHEPT UH.
Kynbrypa ucnonszoBanus
3JIEKTPOIHEPTUHU B IOBCETHEBHOM
KU3HH.

TexHnueckue ycTpoucTBa u
MIPaKTUYECKOE IPUMEHEHHE:
JNEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JIMHAN
JNeKTponepesayd

3aJJaHHOM (PU3MUECKOIN MOAEIBIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(dopMyJ1, OTIMCHIBAIONUX MEXaHHUECKUE U
AJIEKTPOMArHUTHBIC KOJICOAHUSI.
Ornucanne MEXaHUYECKUX 1
AJIEKTPOMATHUTHBIX KOJICOAHHIIC
HCI0JIb30BaHNEM (PUBNYECKUX
BEJIMYHH: TIEPHO] ¥ YaCTOTa
Koje0aHui, aMIIuTyaa u gasza
KoJieOaHu, 3apsi/I U CUjla TOKa

B TAPMOHHUYECKUX DJIEKTPOMATHUTHBIX
KOJICOaHMSX.

Penrenue xauecTBEHHEIX 3aaa4

C ONOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIIINE
MEXaHUYECKUE U JIEKTPOMarHUTHbIE
KoJe0aHusl.

Pabora B rpynmnax npu miaHupOBaHUH,
MIPOBEJICHUH U UHTEPIPETALIMH PE3yJIbTaTOB
OTIBITOB, U AHAJINU3E JOTIOTHUTEIbHBIX
HMCTOYHUKOB

uH(pOpPMaLIUU IO TEME

2.2

MexaHnueckue u
3JIEKTPOMArHUTHBIE
BOJIHEI

MexaHn4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. Ilepuon.
CkopocCTb pacnpocTpaHEHUS U
JulHa BoJIHBL. [lonepeunslie u

N3yuenue oOpa3oBaHus u
pacrpocTpaHeHHs! HOMEePEeYHbIX U
IPOJOJIbHBIX BOJIH.

HabGronenue oTpaxxeHus




IPOJOJIbHBIC BOJIHBI.
WnTepdepentys u qudpaxius
MEXaHHYECKUX BOJIH.
3Byk. CkopocTh 3ByKa.
3Byka. Bpicora Tona. TemOp 3ByKa.
DJEeKTPOMAarHUTHBIC BOJHBI.

VYcnoBus u3iydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTaius Bektopos E, B,

V B DJIEKTPOMAarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxxeHHe, MPeOMIICHHUE,
MOJIAPU3ALAS, IuQpakius,
uHTEephEpeHITHSI. CkopocTh
3JEKTPOMArHUTHBIX BOJIH.

[[Ikama  SMEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne AMEeKTPOMArHUTHBIX BOJH
B TCXHUKE U OBITY.

[IpuHUUIIBI paIUOCBA3U U
TeneBueHus. Paguonokamus.
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYXaIoIlEel Cpepl.

TexHuueckue ycTpomcrasa u
MIPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBas JUArHOCTHKA

B TCXHUKC U MCIULIUHEC, paagap,

I'pomkocTh

U TIpEeJIOMJICHUS, HHTEP(PEPEHLINH U
T(paKIIN MEXaHUIECKUX BOJIH.
Habmronenue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIUTYI0H U
4acTOTOU KoJie0aHMii, 3ByKOBOTO
pe30oHaHca.

HccenenoBanue CBOMCTB
AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
IpesoMIIeHUE, MOJsIpU3alus,
mudpakius, “HTephepeHLs.
N3ydenne ycioBui N3IydeHHs
AIIEKTPOMArHUTHBIX BOJIH, B3aUMHOMN
opueHTanuu BekTopos E, B,

U B 3JIEKTPOMAarHUTHOU BOJIHE.

N3ydenune npuMeHeHus
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE UOBITY.
OObsicHEeHNE TPUHITUTIOB ICUCTBUS U
yCIOBUHN 0€30MaCHOTO MPUMEHEHHS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIMLIMHE, pajapa,
paauonpuEMHUKA, TEIEBU30Pa, AHTCHHBI,
tenedona, CBU-neun. Pemenue pacy€THbIx
Y KaueCTBEHHbBIX3a/1a4 C OIIOPOM Ha
M3YYEHHBIE 3aKOHBI

N 3aKOHOMCPHOCTH, OITMCBIBAOIIUC




panuonpuEMHUK, TEIEBU30D,
aHTeHHa, tenepon, CBU-neup

pacnpoCTpaHEHUE MEXAaHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnosip30Banne nHPOpPMaLMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,
CTPYKTYpUPOBaHMSI, UHTEPIIPETALIUU U
IpeJICTaBICHUs] HHPOpMAaIH

MIPH TIOJITOTOBKE COOOIIEHUIA

00 UCNOJIb30BAaHUM AIEKTPOMArHUTHBIXBOJIH B
TEXHUKE.

VYyacTtue B AMCKYCCHH

00 3JIeKTPOMarHUTHOM 3arpsi3HEHUU
OKpY>KaIoIleu cpepl.

PaboTa B rpymmax npu IiaHUpOBaHHH,
IPOBEICHUH U UHTEPIPETALUN PE3YJIbTaTOB
OTIBITOB M aHAJIN3€ JJOMOJHUTEIbHBIX
UCTOYHUKOB

uH(popMaIuu 1Mo Teme

2.3

OnTuka

10

['eomeTpuueckas onTuka.
[IpsimonuHeitHOE pacpoCTpaHEHUECBETA
B OJTHOPOJIHOM cpene. JIyu cBera.
TodYeyHBIM UCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI

oTpakeHus ceerta. [loctpoenune
M300paKeHH B MIIOCKOM 3epKaje.
[Ipenomnenue cBeta. 3aKOHBI
peNoMIICHUs cBeTa. AOCOTIOTHBIM
nokasaresnb npenomienus. [loaHoe

W3ydeHne sBIEHUS TIOJTHOTO

BHYTPEHHETO OTPaKCHHUS, ET0

IIPUMEHEHHUS B CBETOBOJIE.

W3ydeHne Moaeeil MUKpOCKOIIa,
TEJIECKOIIA.

ITony4yenue criekTpa ¢ MOMOIIBIO IIPU3MBI U
JudpakmoHHOM peméTku. 3mepenue
[IOKAa3aTelIs IPEJIOMIICHUSCTEKIIA.
HccnenoBanue CBOWCTB H300paskeHUi




BHYTPEHHEE OTpaXKEHUE.
[IpenenbHbIN yroi moJHoro

BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceera. CI0XKHBIN COCTaB
6enoro ceeta. L[Ber.

CoOwuparolue 1 pacCenBaroue JTUH3HI.
Tonkas nuH3za. DOKYyCHOE PaCcCTOSIHHUE

Y OTNITUYECKAsi CHJIa TOHKOM JIMH3BI.
[TocTpoenue nzodpakeHuii B
COOMPAOIINX U PACCEHBAOIIINX

nuH3ax. DopMyaTOHKOM JIMH3BIL.
VBenuduenue, JaBacMo€ JIMH30M.
[Ipenens npuMeHUMOCTH
r€OMETPUYECKOMN ONITHKH.

BonnoBas ontuka. MaTepdepennuscrera.
KorepeHTHbIE HCTOYHUKHU.

YcnoBust HabMOAEHHUSI MAKCUMYMOBH
MUHUMYMOB

B UHTep(EePEHIIMOHHOM KapTUHE OT

JBYX CHH(]a3HBIX KOTEPEHTHBIX
UCTOYHHUKOB.

Hudpakums ceeta. Judpaknuonnas
pemérka. YcioBue HabIIOeHHS TTIaBHBIX
MaKCHMYMOB IPH MaJICHUH
MOHOXpPOMaTHYECKOTO CBETa

Ha JUPPAKIUOHHYIO PEHIETKY.

B JINH3aX.

OO0ObscHEHNE IPUHIUIIOB JIEHCTBUS U
ycJI0BUM 0€3011acCHOTO NMPUMEHEHHS OUYKOB,
Jymel, poToanmnapara,

MPOEKIIMOHHOTO arnmapara,

MHUKPOCKOTIA, TEJIECKOTIa, BOJIOKOHHOM
OTTUKH, TU(PPAKINOHHON PEIIETKH,
MOJIIPOUIA.

Pemenue pacu€THBIX 3214 € SIBHO
3aIaHHON (PU3UIECKOI MOJIEITBIO

C UCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOBH
(bopMyIT reoMeTPUIECKOM ONITUKH.
[TocTpoenue u onucanue N300pakeHUs,
CO03/1aBa€MOTr0 IJIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M.

PaccmoTpenue npenenos

MPUMEHUMOCTH T€OMETPUYECKOM

OTTHUKH.

Pacno3naBanue ¢puznuecKux sSBJICHUNB
OTIBITAX U OKPY’KaIOIIEH KU3HU:
MPsIMOJIMHEITHOE PacIIpOCTPaHEHUE CBETA,
OTpaxeHHE, PEIOMIICHUE,
uHTepdepeHIus, Tudpakius u
MOJIIpU3alusl CBETa, AUCIIEPCHS CBETA.
W3ydenue ycinoBuii HabIIOACHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEP(EPEHLINOHHON KapTHHE




[Tonspuzanus ceera.
TexHuueckue ycTpoucTea u
IIPaKTUYECKOE IPUMEHEHHUE:
OYKH, Jyna, oroarnmapar,
MPOEKIIMOHHBIN arapar,

MUKpPOCKOII,  TEJIECKOIl,  BOJIOKOHHAas
ONTHUKa, JIu(paKkUUOHHAs  pemiérka,
HOJISIPOUT

OT JIBYX CHH(DA3HBIX KOTCPEHTHBIX
HCTOYHUKOB.

Ycnosue HaOMIOICHHUS TIIaBHEIX
MaKCUMYMOB TIPH MaJICHUN
MOHOXPOMATHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEHIETKY.
AHanu3 ONTHYECKUX SIBJICHUI

C HCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUSICBETA,
3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI
MIPEJIOMJICHHUS CBETA.

Omnrcanne ONTUYECKUX SBICHUIC
HCI0JIb30BaHUEM (PU3HUYECKUX

BEJMYUH: (POKYCHOE pacCTOSIHUE U
ONTHYECKasl CHJIa JIMH3BI

Uroro no pazneny
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Pa3nen 3. OcHOBBI clieniUAJILHOI Teopuu OTHOCUTeabHOCTH (najiee — CTO)

3.1

OCHOBBI cIIeIUAILHOMI
TEOPUHU OTHOCUTEIBLHOCTH

4

['panuibl TpUMEHUMOCTH

KJIaCCHYECKON MEXaHUKH.

[ToctynaTel cenraibHON TEOPUU
OTHOCUTEJILHOCTH: MHBAPUAHTHOCTh
MOJYJIsl CKOPOCTH CBETA B BAKyyMe,
MPUHIUIT OTHOCUTEIBLHOCTH DWHILITENHA.
OTHOCUTENHLHOCTD

OJIHOBPEMEHHOCTH. 3aMe]IJICHUE

BPEMCHU U COKPAIICHUEC TJINHBI.

Perienue kauecTBEHHBIX 3a7a4

¢ onopoil Ha uzyueHHsle noctynatsiCTO.
Hcnonp3oBanne HHPOPMALMOHHBIX
TEXHOJIOTUH JUIs TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U
npecTaBieHns HHPOpMaLUU Ipu
MOJIrOTOBKE COOOILICHU O IpaHHUIIAX
IIPUMEHMMOCTH KJIACCUYECKOU

MexaHuku U ocHoBax CTO




OHeprus U UMILYJIbC
pensaTuBUCTCKON yacTulpl. CBSA3b
MacChl C SJHEPrUer U UMITYJIbCOM
PEAATUBUCTCKON

YacTULIbI. DHEPIHsl IOKOs

Hroro no pazneny

Pa3nen 4. KBantoBasi puzuka

4.1

J1eMeHTBI KBAHTOBON
OIITUKU

®otonsl. ®opmyna [Iimanka cBsa3u
SHepruu GOTOHA C €r0 YaCTOTOM.
DHeprus 1 UMNyiIbC POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dotordpdekra. OmnbiTol AT
Cronerosa. 3akoHBI
doTordpdekra. YpaBHeHue

OitHmTeiHa 11t potorddekra.

«Kpacnas rpanuna» potodrddexra.

JlaBnenue cBera. OMBITHI

I1.H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpomcrasa u
MPaKTUYECKOE TPUMEHEHHUE:
dboTo31eMEHT, (HOTOIATUHK,
COJIHEYHas Oarapesi, CBETOHO/T

Hab6mronenue dpotoadpdexra

Ha YCTAaHOBKE C [IMHKOBOW TIACTUHOM.
UccnenoBanne 3aKOHOB BHEITHETO
dboTordexra.

OObscHEeHrE OCHOBHBIX IPUHIIUIIOB
JIEWCTBUS TEXHUYECKUX YCTPOUCTB,

TaKuX Kak: PoTo37IeMEeHT, POTOJATUHK,
coJiHe4yHast OaTapes, CBETOIUOI; U YCIOBHI
ux 0e3011aCHOTO MPUMEHEHHUSB MTPAKTHUYECKOU
YKU3HH.

Pemenne pacuéTHbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOBH
(dbopMyI KBAaHTOBOM ONTUKH.

Pemmenue kauecTBEHHBIX 33124

C OTMOPOil Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHUKH.
Pacnio3naBanue pu3nvecKux siBICHUN

B YUEOHBIX OTIBITAX:




dorosnexTpuueckuii 3¢h(heKxT, CBeToBOE
JIaBIICHUE.

Onucanue n3y4eHHBIX KBAHTOBBIX
SIBJIEHUW W TIPOLIECCOB

C HMCIIOJIb30BaHUEM (PM3UIECKUX BEITHMUNH:
CKOPOCTB JIEKTPOMArHUTHBIXBOJIH, UTHHA
BOJIHBI 1 YACTOTA CBETA,

SHEPrus U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mogenrs atoma Tomcora. ONBITEI
Pezepdopna mo paccesauro

o-vactuil. [Imanerapras Moenb
aroMma. [loctynatsl bopa.

Wznyyenue u norsoiieHue GOTOHOBIPU
Nepexo/ie aTOMa € OJJTHOTO YPOBHS
SHEpPruu Ha Apyroil. Buael criekTpos.
CnekTp ypoBHEN dHEpruMaToMa
BOJIOpO/IA.

BomanoBele cBoiicTBa yacTull. BoiHbine
bpoiina. KopnyckyiisipHO- BOJTHOBO#M

Jyalli3M.
CHoHTaHHOE U BBIHYKJIEHHOE
U3JIy4YCHHE.

TexHuueckue  yCTpoOUCTBA U
MIPAKTHYECKOE IIPUMEHEHUE:

CHEKTPaNbHBIN aHAN3
(cexTpockom), 1a3ep, KBaHTOBBIN
KOMIIBIOTED

Nzyuenue moxaenu onbita Pesepdopna.
IIpoBenenue skcnepuMeHTa

Mo HAOMIOACHHWIO JIMHEWYaTOro  CIEKTpa.
Onenka aOCOMIOTHBIX ©  OTHOCHUTEJBHBIX
MOTPEUTHOCTEH  M3MEepeHu  pu3nueckux
BEJIMYHH.

N3yuenne moaenu atroma: ToMcoHa,
IUIaHETapHOU MOJIENIM aToMa, MOIeTHaToMa
bopa.

W3ydeHue criekTpa ypoBHEH SHEprunaToMa
BoJiopoja. OObsiICHEHNE MPUHIUIIOB

JEHCTBUS U YCIIOBUN 6€30T1aCHOTO
PUMEHEHHUS

CIEKTPOCKOIIa, Jla3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pelenne kaueCTBEHHBIX 3a/1a4

C OMOPOM Ha U3YUYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hrU3HUecKue

aBJeHUs 10 TeMe «CTpOEeHHE aToOMay.




Pacrnio3naBanue puU3N4ECKUX SIBICHUNB
y4eOHBIX OIbITaX: BOSHUKHOBEHUE
JIMHENYATOrO CIIEKTPA U3JIy4CHHUS.

AHanu3 KBaHTOBBIX MTPOLIECCOB U
SIBJIEHUM C UCIIOJIb30BAHUEM

noctynatoB bopa

4.3

ATOMHOE SApO

DKCHEPUMEHTHI, JOKA3bIBAIOIIINE
CJIO’KHOCTB CTPOCHUS si/ipa.
OTKpBITHE PATHOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OTIPENICTICHUIO COCTaBa
PaIoOaKTUBHOTO M3ITYYCHUSI.
CaoiicTBa anbda-, 6era-, ramma-
n3iy4yeHus. Bnusgaue
PaauOaKTUBHOCTH Ha )KUBBIE
OpPraHN3MBlI.

OTKpBITHE NPOTOHA U HEUTPOHA.
Hyxnonnas mozens siipa
['eit3enGepra-lBaneHko.

3apsz sapa. MaccoBoe 4unciio siapa.
H3oTommI.

Anbda-pacniaa. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOAKTUBHOTO
pacnaja.

DHeprus CBsI3U HYKJIOHOB B SIpE.
SlnepHbie CUIIBI.

N3yyeHue 3KCiepuMEHTOB,
JIOKa3bIBAIOLIUX CJI0KHOCTh CTPOEHUS
aTOMHOTO S/pa.

UccnenoBanue TpekoB yacTuil (TI0
roToBbIM QoTtorpadusam). M3yuenue
SIIEPHBIX CHJI, SIIEPHBIXPEAKITAN
CUHTE3a U pacnaja, TepMOSIEpHOTO
CUHTE3a.

N3ydeHne HyKJIOHHOW MOJIeNH A/1pa
I'eitzenGepra-lBaneHko.
OObsicHEHHE YCTPONCTBA U
MPUMEHEHUS JO3UMETPa, KaMephbl
Bunbcona, siiepHOTO peakropa,
aTOMHON GOMOBL.

Pemenue 3agau ¢ onopoi

Ha M0JIy4eHHbIE 3HaHUs, B T.4. O 3apsijien
MaccOBOM YHCIIE sIpa.

Pacrnio3HaBaHue pU3NUECKUX SIBJICHUNB
y4EOHBIX OTBITAX U B OKPYXKAIOIIEH )KU3HU:
€CTECTBEHHAsl U HCKYCCTBEHHAs
PaIuOaKTUBHOCTb.




JedexT macchl siipa.

Snepupie peakumu. Jlenenue wu
CUHTE3 S7€ep.

Snepubii  peaktop.  TepmosaepHbIN
cunte3. IIpoOnembl M NEPCHEKTUBBI
AIEPHOMN DHEPTETUKH.

DKOJIOTHYECKUE  aCMeKThl  sIACpHOMU
SHEPTEeTHKHU.

OneMeHTapHble  4dacTuibl.  OTKpbITHE
MO3UTPOHA.

Meroapl HAOIIOAEHNUA U

pEruCTpaIiy SJIEMEHTAPHBIX

YaCTHIL.

DyHIaMEHTAIbHBIE

B3auMoOAcucTBUA. EMUHCTBO
(bu3NYEeCKO KapTUHBI MHUpA.
TexHuueckue ycTpoiicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:

JIO3UMETp, Kamepa BuiibcoHa,

SIEPHBIA peakTop, aToMHass bombOa

Ornucanuie KBAaHTOBBIX SIBJICHUH U MPOLIECCOB
C UCIOJIb30BaHUEM (PU3NYECKUX BEITUUHH:
MepHo/1 oJIypacnaaa, YSHEPTUs CBSI3U
aTOMHBIXAJIEP, Ne(PEKT MaCCHI sapa.
AHanu3 npoueccoB U SBJICHUH ¢
WCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsJia, 3aKOH
COXpaHEHHUsI MaCCOBOTO YHCTIA,
noctynatsl bopa, 3akoH
PaIMOAKTUBHOTO pacmiajia.

VYyactue B paboTe Kpyriioro croia
«DyHIaMeHTaIbHbIE B3aUMOICUCTBUS.
EnuacTBO M3nueckoil KapTHHBI MUPa».
Hcnonp3oBanue nHPOPMALIMOHHBIX
TEXHOJIOTHH IJIs TIONCKA,
CTPYKTYpPUPOBaHHUSI, UHTEPIIPETALIUU U
IpeJcTaBiIeHUs UHpOpMALUU TTPU
MOJATOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB KBaHTOBOU (PM3MKHU B TEXHUKE U
TEXHOJIOTUSX, IKOJIOTHYECKUX

ACIICKTax HHCPHOﬁ OHCPIrCTUKU

Hroro no pazneny
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Pa3nes 5. DjieMeHTBI ACTPOHOMUHM M ACTPOPU3NKH

5.1

DJIEMEHTHI
aCTPOHOMHUH U
acTpou3uku

7

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuxnagHO€ U MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHMH.

Bup 3Bé3nnoro neba. Co3sesaus,
SIpKUE 3BE31IbI, TUIAHETHI, UX BHIAMOE
IBIDKEHUE.

ComnHeyHas cucTeMa.

Couune. CotHeyHass akKTUBHOCTb.
Hctounuk sHeprun CosHIia U 3BE3 .
3BE3bI, UX OCHOBHBIC
XapakTepucTuKU. JlnarpamMmma
«CTIEKTPAJIbHBIN KJIACC — CBETUMOCTD.

3BE3 bl TIIaBHOM ITOCIIEI0BATEILHOCTH.

3aBUCHMOCTD

«Macca — CBETUMOCTEY TS 3BE3]T
TJIaBHOM ITOC/IEIOBATEILHOCTH.
Buyrpennee ctpoeHue 3BE3 .
CoBpeMEHHbIE NMPE/ICTABICHUS O
MIPOUCXOKICHUHU U HBOJIOLIMHI
CoinHna ¥ 3B€31. OTambl JKU3HU
3BE3I.

Muneunsiii [Iyts — Hamia [ManakTuka.
ITonoxenne u gemxenne CorHIaB
I"anaktuke. THUIIBI TaTaKTHK.
Pannoranaktuku u KBa3apshl.
UYépuble AbIpI B A1paxX FaJIaKTHK.

IToaroroBka cooOImieHM 00 3Tanax
Pa3BUTHUS aCTPOHOMUHU, O MPUKIIATHOMHU
MUPOBO33PEHYECKOM 3HAYCHUHU
aCTPOHOMHUH, O METOJIaX MOJTy4EHUS
HayYHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMN aCTPOHOMUMU.
N3yyenne COBpEMEHHBIX NPEACTABICHUM O
MPOUCXO0KACHUH WIBOoNMK COJTHIIA U
3BE3I.

N3yyeHune TUTIOB TAIAKTHK, PaJHoOTalaKTHK
1 KBa3apoB. M3yueHue qBuKeHUs
HeOECHEIX TeJI, DBOIIOIUY 3BE3]T U
Bcenennoi, npoueccoB, MPpOUCXOASIINX B
3BE3/1aX,B 3BE3AHBIX CUCTEMAX,

B MEKTaJTaKTUYECKOHN Cpelie, MacITaOHOMI
cTpykTypsl Beenennoit. O0bsicHeHHE
pacumiupenust BeeneHHoiiHa OCHOBE 3aKOHA
Xab0ua.

[ToaroroBka Kk 0OCYKIEHHIO HEPEIIEHHBIX
npo6seM actpoHnomuu.IIpoBenenne
HAOJI0ICHUI HEBOOPYKEHHBIM TT1a30M

C UCIIOJIb30BAHUEM KOMIIBIOTCPHBIX
HpI/IJ'IO)KeHI/Iﬁ I OIIPpCACIICHUA




Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06:ma.
Pazberanue ranaktuk. Teopus
boubmoro B3psiBa. PemukroBoe
U3ITyYCHHE.

MacmrabHasi cTpyKTypa
Bcenennoii. Meraranaktuka.
Hepewénnrie nmpo6ieMbl
aCTPOHOMMHU

MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE

co3Be3usi CeBepHOro NoJyapusiu

SApKUE 3BE3/BL.

[TpoBenenue HabmoAeHUI B TenecKoJIyHbl,
maneT, Miteunoro Ilyru.

VYyactue B AUCKYCCHH O HEPEIIEHHBIX
npobieMax aCTpOHOMHUH

Hroro no pazneny

Paznen 6. O6o6maromnee noBTOpeHue

6.1

O6o0mmaroriee
MTOBTOpPEHHUE

O000mmesne ©W  CcUCTEMaTU3ALMS
coaep>KaHus pa3esioB Kypca
«MexaHukay, «MonexynsipHas
bu3MKa U TEPMOIMHAMHUKAY,
«OnekrpoauHamukay, «Konebanus w
BOJIHBI», «OCHOBBI CIEHUAIBHOUN TEOpUHU
OTHOCHTEIBHOCTHY,

«KBantoBas  ¢usmka», «DJIEMEHTHI
ACTPOHOMHUH U aCTPOPHUIUKH.

Ponb dusmku 1 acTpoHOMUU B
SKOHOMHUYECKOH, TEXHOJIOTNUECKOM,
COIMAILHOM M ATHYECKOH chepax
JeSATEIbHOCTH YEJIOBEKA, POJIb U MECTO
(GU3MKH U aCTPOHOMHH

B COBPEMEHHOM HAYyYHOU KapTHUHE

MUpa, 3HAYEHUE OMUCATEIbHOM,

VYyacTtre B IUCKYCCHUU O POJTH (UBHKUU
ACTPOHOMHUH B Pa3IMUHBIX chepax
JIeITEIbHOCTH YeJIOBEKa.

IToaroroska cooOILIEHUN O MECTE
(U3UYECKO KapTUHBI MUPA B PATY
COBPEMEHHBIX MTPEACTABICHUI

0 MpHUpPOJIE.

BrinonHeHue ydeOHbIX 3aIaHUH,
JEMOHCTPHUPYIOIIHUX OCBOCHUE
OCHOBHBIX MTOHATUH, (PU3HIESCKIX
BEJIMYMH U 3aKOHOB Kypca ¢puznkul0—
11 xmaccos




CHUCTEMaTU3HPYIOLLEH,
00BSACHUTENBHON U
IPOTHOCTUYECKON (PYHKITHIA
(bu3nvecKoit TeOpUH, POITh
¢dusndeckoi Teopun B
(hopMUpPOBaHHH MTPEICTABICHHUN

0 (pM3NYIECKOI KapTHHE MHUPA, MECTO
(u3nueckoi KapTUHBI MUpa

B OOIIEM psAly COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX

MPEJICTaBICHUIN O IPUPOJIE

Hroro no pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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