AnnoTarus K paboueit nmporpamme mmo ¢pmsuke mra 10-11 kmaccos

[Iporpamma 1o ¢u3uke 06a30BOTO ypOBHSA Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOKEHUM M TpeOOBaHUM K pe3ylnbTaTaM OCBOEHHUS OCHOBHOM
obOpazoBarenbHON Tmporpammel, mpenactaBieHHbix B OI'OC COO, a Ttakke ¢ ydé€rom
denepasibHON pabodeil TporpaMMbl BOCHUTAHUS M KOHIIENIIMHM MPENOJaBaHUsS Yy4eOHOTO
npeamera «@Pus3nka» B o0Opa3oBaTelbHBIX oOpraHu3anusx Poccuiickoir  ®Denepamnuu,
peanu3yonMXx OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI.

Cogepxanue mnporpaMMmbl 1o (¢U3MKe HAmpaBiIeHO Ha (POPMHPOBAHHE €CTECTBEHHO-
Hay4HOU KapTHHBI Mupa oOyuaroumxcs 10—11 ki1accoB npu oOydueHun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JeTeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpedoBanusiMm ®I'OC COO k niaaHUPYEeMbIM JUYHOCTHBIM, MPEIMETHBIM U METallpeMETHBIM
pesyapTataM OOy4deHHMs, a TakKe YYUTHIBAET HEOOXOIMMOCTh pPEANM3ALHUHM MEXIPEIMETHBIX
CBs3ell (M3MKU C €CTEeCTBEHHO-HAyYHBIMH Y4eOHBIMHM IHpeaMeTamMu. B Hell ompenenstoTcs
OCHOBHBIE 1LI€JIM M3ydeHUs (U3MKU Ha YPOBHE CpeIHEro ooiero oOpa3oBaHus, NJIaHUPYEMbIe
pe3yabTaThl OCBOEHUS Kypca (DM3MKM: JMYHOCTHBIC, METAlpeIMETHbIe, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o (u3MKe BKIIOYACT:

® [UIaHHUpYEMbI€ PE3yNbTaThl OCBOCHUS Kypca (M3MKH Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IpeIMETHBIE pe3yNbTaThl 10 rojjamMm o0y4eHMUS;

e cojaepxaHue yueOHOro npenmera «dusnka» Mo rogaM oOydeHHUsL.

du3rka Kak HayKka 0 Haubosee 00X 3aKOHAX MPUPO/IbI, BBICTYIAs B KaUeCTBE Y4eOHOTrO
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIaJ B CUCTEMY 3HAHUM 00 OKpyXarolleM MHpE.
HlkonpHBIA Kypc (U3MKM — CHCTEMOOOpPA3ylOUMil Ul €eCTeCTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U SIBJICHUMN, N3ydaeMbIX
XuMuel, ouonoruel, ¢usndeckoit reorpadueit u actpoHomueil. Mcrnonap3oBaHue W aKTUBHOE
npuMeHeHrne (U3MYecKuX 3HAHUU OMpelenseT XapakTep U pa3BUTHE pPa3HOOOpa3HbIX
TEXHOJIOTUH B cdepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJMYYEHHUS HOBBIX
MaTepuasoB C 33IaHHBIMU CBOIMCTBaMHU U JIpyrux. M3yueHnue ¢u3nKu BHOCUT OCHOBHOW BKIIA[ B
dopMupoOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa 00ydaronmxcs, B popMUPOBAHHE YMEHUM
OPUMEHSTh HAydYHBI METO TO3HAHUS NIPU BHITIOJTHEHUU UMH Y4eOHBIX UCCIIECIOBAHUMN.

B ocHOBY Kkypca ¢u3uKku I ypOBHSI CpEeIHETO OOIIero oOpa3oBaHusI TOJIOKEH P UICH,
KOTOpPbIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €TI0 TOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUH ¢ HEM Kypc SIBISETCS JJOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual M3 BCEX pa3lesioB (M3MKU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOH (PM3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUHU ¢ HE MaTepuai Kypca GU3NKH OOBEAUHEH BOKPYT
¢usnyeckux Teopuil. BemynmM B Kypce sBisieTcss (OpPMHUpPOBAHUE TPEACTABICHUNU O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanuzanus npeanosiaraeT UCIOoJIb30BaHUE TyMaHUTApHOIO
noTeHIMana (PU3NUECKOW HAyKU, OCMBICIIEHUE CBS3U Pa3BUTHUS (U3UKH C PA3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU U IKOJIOTMYECKUMU ITPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypce ¢usnku npeanonaraetT 3HaKOMCTBO C IIMPOKUM
KPYrOM TEXHUYECKHUX M TEXHOJIOTMYECKUX MPHUIIOKEHUIN U3ydEeHHBIX TEOPUN U 3aKOHOB.



Hoesn »sKronocuzayuu peaausyercss IMOCPEICTBOM BBEIEHHUs 3JEMEHTOB COJEp)KaHus,
NOCBSIIEHHBIX JKOJIOTMUECKUM IpoOJIieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHH, a Taike 00CY)KIEHUs POOJIeM palliOHaIbHOIO IPUPOAOIOIB30BAHUS U
HKOJIOTHYECKOW O€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (U3UKH Ha YpPOBHE CpelHero oomero oOpa3oBaHUs
SABJSIFOTCSL  u3udeckue Teopuu (hopMHPOBAHWE TMPEACTABICHUN O CTPYKTYype MOCTPOCHUS
¢usnyeckoir Teopuu, poiu (yHIAMEHTATBHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, TPAHULIAX TPUMEHUMOCTU TEOPHi, Ul ONMMCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM ¥ TIPOIIECCOB).

CuHcTeMHO-IeSITeNbHOCTHBIN MOAX0 B Kypce (M3UKU peaau3yeTcs MPekie BCEro 3a CuéT
OpraHU3aIliy IKCIIEPUMEHTAIBHON JeATeTbHOCTH oOydaronmxcs. s 6a30BOro ypoBHS Kypca
(U3MKH — 3TO MCHOJB30BAHHE CHCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHBIX PabOT, KOTOpbIe B TporpamMme Mo ¢u3uke OOBEAMHEHBI B OOIMI CIHUCOK
YIEHUUYECKUX TMPAKTUUECKUX paboT. BeigeneHue B ykazaHHOM MepedyHe JabopaTopHBIX pador,
IPOBOAMMBIX JJIsI KOHTPOJII U OLIEHKU, OCYIIECTBJIAETCS YJaCTHHKAMH 00pa30BaTesIbHOTO
npoliecca Ucxo/id U3 0COOEHHOCTEN IIAaHUPOBAHUS U OCHAIlEHUs KaOuHera guiuku. [Ipu s3Tom
oOecrieuynBaeTCs OBJAJICHUE OOYyJalOUMMUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUSl 3aBUCUMOCTEH (M3MUYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
IPEUI0KEHHBIX THITOTES.

Bosnbiioe BHUMaHME yIEsSeTcsl PEIleHUI0 pacu€THBIX U KaueCTBEHHBIX 3ajau. [Ipu sTom
JUISL pacYETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SBHO 33JaHHOM (PU3MYECKON MOJENbIO,
MO3BOJISIOIIME MPUMEHITh H3y4YE€HHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena
Kypca, Tak ¥ WHTETPHUPYs 3HAHUS U3 Pa3HBIX pa3nenoB. /i KauecTBEHHBIX 3a/1a4 TTPUOPUTETOM
SBIISIOTCA 33JlaHUs Ha OOBACHEHHE TMPOTEKaHHs (U3NYECKUX SBJICHHI U IPOLIECCOB B
OKpYKaloIlled J>KU3HHU, TpeOyronme BbIOOpa (M3UYECKOW MOJETH JUIsl CHTYaIlldd TPAKTHUKO -
OPUEHTHPOBAHHOTO XapaKkrepa.

B coorBerctBun ¢ TpeboBanusmMu PIOC COO k MaTepuanbHO-TEXHUYECKOMY
o0OecrieueHHI0 Y4yeOHOro mpoliecca 0a30BbI ypOBEHb Kypca (U3MKM Ha YPOBHE CpPEIHErO
oOmero o0pa3oBaHus JIOJDKEH HM3ydaTbCs B YCIOBUAX MPEAMETHOrO KaOMHEeTa (M3MKUA WM B
YCIIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro 1uKIa. B kabunere
¢u3MKN TOIHKHO OBITH HeoOXoauMoe TabopaTopHOe 000PYIOBaHHE ISl BBIMTOJTHEHUS YKa3aHHBIX
B IporpaMMe 0O (U3MKE YYEHMUECKUX [PAKTUYECKUX pPabOT U JIEMOHCTPAlMOHHOE
obopynoBaHue.

JleMoHCTpanimoHHOe 000pyaoBaHUE (QOPMUPYETCSI B COOTBETCTBUU C HPHUHIUIIOM
MHUHUMAaJIBHOM JI0CTaTOYHOCTH M 00ECIEeUMBAET OCTAaHOBKY IEPEUUCIIEHHBIX B IIPOrpamMMe 110
¢u3MKe KIIOUEBBIX JIEMOHCTpAIMH I MCCIEJOBAHMS W3Y4aeMBIX SIBJICHHH M IPOIIECCOB,
SMIUPUUYECKUX U (DyHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopaTtopHoe OOOpyIOBaHHE sl YYCHHYECKHX IMPAKTHUECKUX paboT (opMuUpyercs B
BUJIE TEeMaTHYECKHMX KOMIUIEKTOB M oOecledrBaeTcs B pacuére OJHOr0 KOMILJIEKTa Ha JIBYX
oOyvaronmxcsa. TemaTHueckue KOMILIEKTHI J1IabOpaTopHOro oOOpyAOBaHUS MJOJKHBI OBITH
IOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJIb30BaHUHM aHAJIOTOBBIX M IIU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LU (PPOBBIX J1aOOPATOPHUI.

OCHOBHBIMHU LIENSAMU U3y4EHUS (PU3UKU B OOILEM OOpa30BaHUM SIBJISFOTCSL:

e (opMuUpOBaHHE HHTEpeca U CTPEMJICHUSI OOYJAIOUMXCS K HAydHOMY H3Y4CHHIO

MPHUPOJIBI, PA3BUTHE X UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;



pa3BUTHE TPEACTABICHUN O HAydyHOM MeEToJe TMO3HaHUs u  (OpMUpOBAHUE
M CCIICIOBATEIICKOTO OTHOIICHUS K OKPYXKAIOIIMM SIBJICHHSIM;

dopMUpoBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa M3ydeHHUsS OCHOB CTPOCHHUS
MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DM3UKH;

dopMUpOBaHNE YMEHHI OOBSCHSTH SIBJICHUS C UCIIOIH30BAaHUEM (PU3UUCCKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTEIbCTB;

dopMupoBaHue MPEACTABICHUN O pon GU3UKKA AJIS Pa3BUTHUS IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKH W TEXHOJIOTUM.

JocTikeHne 3THX Ieniedl oOecreynBaeTcs pelieHUEM CIEAyINMX 3a1ad B IIpolecce
M3ydeHHs Kypca (M3UKA HA YPOBHE CPEAHETO OOIIETO 00pa3oBaHMS:

NpUOOpPETEHHE CUCTEMbI 3HAHMM 00 0OHmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, JIEKTPOJIMHAMHUKY, KBAHTOBYIO
(U3HUKY U 3JEMEHTHI aCTPOPU3UKY;

dopMHpOBaHME YMEHUH NPUMEHATh TEOPETHUECKHEe 3HAHUSA s OObICHEHUS
¢u3nyeckux SBICHWM B MNpUpOJe M AN NPUHATUSA TNPAKTUUECKUX pEIIeHUH B
IMOBCEIHECBHOM K13HMU,

OCBOEHHE CIIOCOOOB pEIICHUsI Pa3IMuYHBIX 33/7a4 C SBHO 3aJaHHOW (U3MYeCcKOU
MOJENbI0, 3aJad, [OJPa3yMEBAIOIMX CaMOCTOSTENbHOE CO3AaHuE (PU3HUYECKOI
MOJIEIIU, aJICKBaTHON YCIOBUSM 33Ja4H;

HOHMMaHHE (U3NYECKUX OCHOB M NPUHLMIIOB JICHCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTUYECKUX NPOLIECCOB, UX BIIMSIHUS HA OKPYXKAIOILYIO CPENy;

OBJIAJICHHE METOJAMHU CaMOCTOSTEIBHOIO IJIAHUPOBAHUS U MPOBENCHUS (PU3NUYECKUX
HKCIIEPUMEHTOB, aHajlu3a W  UHTEpIpeTauuu  HHQPOpMalMH,  ONpelesieHus
JOCTOBEPHOCTH MOJIIy4CHHOTO PE3YIIbTATa;

CO37IaHUE YCIOBUM U1 Pa3BUTUsI YMEHUM IIPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPUYECKOU
JESTEIbHOCTH.

Ha wusydenune ¢usuku (0a30BBI ypOBEHB) Ha YpPOBHE CpEIHEro oOIero oopa3oBaHUS
orBoautcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hegento), B 11 kimacce — 68 vacoB (2
yaca B HEJIEJIO).

[Ipennaraembiii B mporpamme o (u3MKe MepeyeHb J1ab0paTOPHBIX U MPAKTUYECKUX pad oT
ABJIIETCSI PEKOMEHJIOBAaHHBIM, YYWTEIb JAEJaeT BbIOOP MpPOBeIEHHUs Ja0OpaTOpHBIX paboT u
OTIBITOB C Y4ETOM HHAUBHUAYATbHBIX OCOOCHHOCTEN 00YyJarONXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pazned 1. ®u3nka U MeTOAbI HAYYHOIO NIO3HAHMSA
®usnka — Hayka o npupoae. Haydunesle Meronsl ImO3HaHUSA OKpyxkaromero mupa. Pomis
HKCIIEPUMEHTA M TEOPUU B MPOLIECCE MTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanre (GU3MYECKUX SBICHUN W mporieccoB. Hayunbie runote3sl. Ousnveckue
3aKOHBI U TCOPHH. FpaHI/IIII)I IMPpUMCHUMOCTHU (1)I/I3I/I‘~I€CKI/IX 3aKOHOB. HpI/IHIII/IH COOTBCTCTBH .

Ponp u mecto ¢usuku B (OpMHUpPOBAHUM COBPEMEHHOW HAy4YHON KapTHMHBI MHUpa, B
MPaKTUYECKON AESTENbHOCTH JIIOIEH.

Llemoncmpayuu

AmnanoroBblie U U(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKHU.

Paznea 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHE. (OTHOCUTENBHOCTh MEXaHMYECKOro JBMKeHHs. Cucrema
otcuéra. Tpaekropus.

Ilepememienne, cKOpoCTh (CpedHssi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIUH HA OCH CUCTeMbl koopauHAT. CloKeHue MmepeMelieHuil u
CJIIO’)KEHHUE CKOPOCTEH.

PaBHOMEepHOE M paBHOYCKOPEHHOE MpPsMOJIMHEHHOE JBHKeHHe. ['paguku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, IIYTH U MEepEeMEIICHHS] MaTepUaIbHOM TOUKA OT BPEMEHH.

CBo0OojHOe najieHue. YCcKopeHue CBOOOHOTO MaICHUSI.

KpuBonuueitnoe naBuxeHue. [[BukeHHME MaTEpUAIBHOM TOYKM TIO0 OKPYXKHOCTH C
IIOCTOSIHHOM I10 MOJYJII0 CKOPOCTBIO. YTJIOBasl CKOPOCTb, JMHEWHas CKOpocThb. llepmon m
yacTtoTa oOpamieHus. LleHTpocTpeMuTeNnsHOE YCKOPEHUE.

TexHuueckue yCTpoWCTBA U NPAKTUYECKOE TMPUMEHEHME: CHUJIOMETp, JABUYKEHUE
CHapsIJI0B, LIEMIHBIE U PEMEHHBIE NTEPEayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, MILTIOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK JABUKECHUS.

[IpeoOpazoBaHue ABUKEHUHN C MCIOJIB30BAHUEM MTPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3/Ayxe U B pa3peKEHHOM IPOCTPAHCTBE.

HabGnronenue qukeHus Teia, OpoleHHOTo MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

W3mepenue yckopeHus: CBOOOJHOTO MaJeHUsI.

HanpagiieHne ckopocTy Npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3ydyeHne HepaBHOMEPHOTO JIBUXKEHHUS C LIEJIbIO ONPEIEIEHNS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHMS ~ MEXIAYy  MYyTSIMH,  HOPOWJEHHBIMH  TEJIOM 32

MOCIIEIOBATENIbHBIE PAaBHBIE MPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C
HAYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS IAPUKA B BA3KOW JKHIKOCTH.

Nzyyenue nBuskeHus Tela, OPOIMICHHOTO TOPU30HTAIBHO.
Tema 2. lunamuka

IIpuanun otHOcuTenbHOCTH ['anuies. [lepBbiit 3akoH HerotoHa. MHepmanbHbIe CUCTEMBI
OTCYETa.



Macca Ttena. Cuna. llpunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa s
MaTepruaIbHON TOYKHU. Tperuil 3akoH HproTOHA [1s1 MaTe€pUaibHbIX TOYEK.

3akoH BceMupHoOro TsarotreHusd. Cuia tshxectd. llepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunpl TpeHus (mokos, ckonbxeHus, kadenus). Cuna tpeHus. Cyxoe TpeHUe.
Cuna TpeHust CKoJIbKeHUs U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna conpoTuBiIeHUs
MpU JIBUKEHUHU TeJla B JKUJIKOCTH UJIU Ta3e.

[TocTynaTenbHoe U BpamaTeabHOE ABUKEHUE a0COIOTHO TBEPAOIO Tea.

MoOMEHT cuJIbl OTHOCHTENBHO OCH BpaieHus. llnedo cunbl. YcioBus paBHOBecus
TBEPJIOTO Tena.

Texnuueckne yCTpOMCTBA W NPAKTUUECKOE MPUMEHEHHE: MOIUMITHUKU, JABUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUUH.

CpaBHeHME MacC B3aUMOJICH CTBYIOLIMX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHnue cui.

3aBUCHMOCTbH CHJIBI YIIPYTOCTH OT Aedopmaruu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUU.

CpaBHEHME CUJI TPEHUS ITOKOSI, KAUEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs: TBEPAOTO Tena. Buabl paBHOBECU L.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomeul

W3yuenne ABUkKEHUs OpycKa 1O HAKTOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYIOCTH, BO3HHMKAIOIMX B TMPYKWHE U PE3UHOBOM
oOpastie, oT ux Jedopmalui.

HccnenoBanue ycioBuil paBHOBECUS TBEPOTO TeJIa, UMEIOILIETO OCh BpalleHUS.

Tema 3. 3akonvl coxpaneHusn 6 mexanuke

HNmmynbe MaTepuanbHOM TOYKH (Tena), CHCTEMbl MaTepUaNbHBIX ToueK. VIMITYIIbC CUITBI U
M3MEHEHHE UMIYJIbCa TeJla. 3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE NBUXKEHUE.

PaGora cuibl. MOIHOCTE CUJIBI.

Kunernyeckass sHeprus marepuanbHONM Touku. Teopema 00 M3MEHEHUM KUHETUYECKOU
SHEPrUHu.

[MorenunansHas sHeprus. [loTeHnunanbHas YHEpTHs yIpyro 1ehopMUPOBAHHON MPYKUHBI.
[loTreHmuanpHas SHEpPrus Tejaa BOIU3U MOBEPXHOCTH 3EMIIH.

[MoreHunaneHble U HEMOTCHIMATbHBIC CHIIBI. CBs3b PabOTHl HEMOTCHIIMAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOW SHEPTHHU CUCTEMBI TENl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHUYeCcKre YCTPOMCTBA U NPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN
MKCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHUS UMITYIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexon MOTEHIIMATBHOW SHEPTUU B KWHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomet



N3ydyenue aOCOMIOTHO HEYNPYroro yzaapa ¢ IOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHUEM MEXaHW4YeCKOM HSHEpruu Tena Ha
pUMEPE PACTHKEHUS PE3NHOBOTO JKIYTa.

Paznen 3. MoJieky/sipHasi (pM3UKa U TePMOIMHAMMKA

Tema 1. OcHO6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBI€ MTOJOKEHU S MOJIEKYIISIPHO-KUHETUYECKONH TEOPHH U UX OMBITHOE 00OCHOBAHMUE.
bpoynoBckoe nBwkenue. Juddy3ms. Xapakrep ABUKCHUS W B3aUMOJICHCTBUS YaCTHUIL
BeleCTBA. Mojenn CTPOCHHUS Ta30B, KUAKOCTEW M TBEPIABIX Te€d M OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojzenerd. Macca u pasmepsl MoJiekyda. KonumuecTtBo BemecTsa.
[loctosnnas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJSPHO-KMHETUUYECKON TEeopuu
uaeanpHOro rasa. AOCONIOTHas TeMIleparypa Kak Mepa CpeaHed KHHETHYEeCKOH HSHepruu
TEIUIOBOTO JBWXEHHMs yactull raza. lIllkama Ttemmneparyp KenbBuHa. I['a30Bbie 3aKOHBI.
VYpaBuenue Menneneesa—Kunaneiipona. 3akon [lansroHa. M3ompoieccsl B UACAIBHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHre U30MPOIECCOB: U30TEpMa,
U30X0pa, nzobdapa.

Texnuueckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3pIBAIONME JUCKPETHOE CTpPOEHHE BellecTBa, (GoTorpaduu  MOJIEKYI
OpPraHMYECKUX COCTMHECHUM.

OnpIThl 0 U Y3UH KUIKOCTEN U Ta30B.

Mojenb OpOyHOBCKOTO JBUKEHUSI.

Mopens onbita IIrepHa.

OnbITHI, JOKa3bIBAIOLME CYHIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUSL.

Monens, WITIOCTPUPYIOIIAs TPUPOY IABJICHUS Ta3a HA CTEHKU COCY/a.

OnBITHL, HIUTIOCTPUPYIOLME YPAaBHEHUE COCTOSHUS UACAIbBHOTO Ta3a, N30 POLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

OmnpeneneHrue Macchl BO3IyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpEHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY ITapaMeTpaMHu COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnogvl mepmoounHamuku

TepmonuHamMuyeckasi cucteMa. BHYTpeHHsAS >HEprusi TEPMOJUHAMHYECKON CUCTEMBI U
crocoOb! €€ n3MeHeHus. KonmdecTBo TEmiIoThl U padoTa. BHYTpeHHSS SHEPTHs 0JHOATOMHOTO
UJICabHOIO Ta3a. Buael Temonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3TydeHUE. Y IeTIbHas
TETIOEMKOCTH BeliecTBa. KonuecTBO TEIIOTHI MpH TEIIoNepeaaye.

[lonsitue o0 ammabatHoM mporecce. IlepBwiii 3akoH TepMoanHamuku. [IpumeHeHUe
MEePBOTO 3aKOHA TEPMOAMHAMUKH K H3omporieccam. [ padudeckass nHTEepIpeTamnus paboThI rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTh poIieccoB B MPHUPOJIE.

TerutoBbie ManmHbL. [[puHIMIIBL e CTBUS TEIIOBBIX MaliH. [IpeobpazoBanus sHEpTUH B
TeruIoBbIX MammHax. KosddumumenT monesnoro aerictBus teroBoil mammubl. Lukn Kapao u
ero Ko3(ppUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTUYECKHUE TPOOIEMbI TETIIOIHEPTETUKH.

TexHudeckre YCTpPOWCTBA MW TPAKTUUYECKOE TMPUMEHEHUE: [BUTATENb BHYTPEHHETrO
CropaHusi, ObITOBOU XOJOJMIbHHUK, KOHJAUIIUOHED.



Jlemoncmpayuu

V3meHeHne BHYTPEHHEW HDHEPrHU Tela MPH COBEPIICHUU pPa0OTHI: BBIJIET MPOOKH W3
OyTBUTKM TIOJ JCWCTBHEM CXAaTOTO BO3IyXa, HarpeBaHue d(Qupa B JATYHHOH TpyOKe MyTéM
TpeHUsl (BUACOJEMOHCTPAIIHS).

V3meneHue BHYTpEeHHEH dHEpruu (TeMIiepaTrypsl) Tela Mpu Terionepeaaye.

OnsIT MO aguabaTHOMY PaCHIMPEHUTO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOMHBI, IBUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEJIS.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue yenpbHONU TEMI0EMKOCTH.

Tema 3. Azpezamuvie cocmoanusa eewyecmaa. Pazosvie nepexoovl

[lapooOpazoBanue wu KoHueHcanus. Mcmapenwe wu  kumenwe. AOCOMIOTHas |
OTHOCHUTENbHAs BIQKHOCTh BO3AyXa. HachlleHHBIN map. YenbHas TerioTa mapooOpa3oBaHusl.
3aBUCUMOCTH TEMIICPATYPHI KUIICHWA OT JaBJICHU .

Teépnoe teno. Kpucrannnyeckue u aMmop@Hbie Tena. AHU30TPOINHUS CBOMCTB KPUCTALIOB.

Kunkue xpucrtamibl. CoBpeMeHHble MaTepuaibl. [lmaBineHue W Kpuctauzanus. Y aelbHas
TernioTa miasieHus. Cyonumanus.

ypaBHCHI/IC TEILIOBOTO OallaHca.

TexHuyeckne yCTpONCTBA M NPAKTHYECKOE NPUMEHEHHE: TMIPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTMU  IIOJIydEHUS COBPEMEHHBIX MaTEpUalioB, B TOM  4YHCIE
HAaHOMATEpHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIILIEHHBIX 1APOB.

Kunenue npy moHMXKEHHOM JaBJICHUH.

CrocoObl H3MEPEHHUSI BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIIaBJICHUS KPUCTAITIMYECKOTO BEILIECTBA.
JleMOHCTpalys KpUCTaIOB.

Yuenuueckuil sxcnepumenm, nabopamophule pabomol

N3mepenne OTHOCUTENBHOM BIAXHOCTH BO3/1yXa.

Pa3neu 4. JaekTpoauHamMuka
Tema 1. dnekmpocmamuxa

OnexTpu3auus Tel. OJIEKTpUYECKMH 3apsan. JlBa BHAAa DIIEKTPUYECKMX 3apsizioB.
[IpoBOaHMKY, TUATEKTPUKU U MOITYIPOBOJAHUKH. 3aKOH COXpAaHEHUSI AIEKTPUYECKOrO 3apsiaa.

Bzaumopnelicteue 3apsinoB.  3akoH Kynona. TodeuHblil  aieKTpUYecKuil  3aps.
Onekrpuyeckoe mone. Hanpspk€HHOCTh 3nekTpuyeckoro mnodsd. [lpuHuun cyneprno3unuu
AIIEKTPUUYECKUX 1OJIeH. JIMHUYU HANPSHKEHHOCTH DJIEKTPUYECKOTO TOJISL.

Pabora cunm oanexrpoctatmdeckoro mosst.  I[lotenmuan. Pa3HOCTH MOTEHIMATIOB.
[IpoBOIHUKYM M TUDIIEKTPUKHU B DJIEKTPOCTATUUECKOM IT0JIe. JIudeKTpudecKas IPOHUIIAaeMOCTb.

OnexrpoéMkocTb. KoHaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa. OJHEprus
3apsHKEHHOTO KOHJIEHCATopA.

TexHu4eckre yCTpOMCTBA M IIPAKTUUYECKOE IIPUMEHEHME: DIJIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTAaTHYECKas 3all|Ta, 3a3eMJICHHE 3JIEKTPONpuOOpOB, KOHAEHCATOP, KOMHMPOBAJIBHBIHI
anrapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

VYCeTpOHCTBO M IPUHIUIT IEHCTBUS AIEKTPOMETPA.

B3anmonenicTBue HadIEKTPU30BAHHBIX TEIL.



DJIEKTPUYECKOE TT0JIE 3aPsKEHHBIX TEl.

[IpoBOAHUMKH B 3JIEKTPOCTATUYECKOM I10JIE.

DJIeKTpoCcTaTUYECKasl 3alMTa.

JIMNEeKTPUKH B JIEKTPOCTATUUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IIOCKOTO  KOHJEHcCAaTopa OT IUION@AM  IJIACTHH,
PACCTOSIHUS MEXAY HUMH U JUJICKTPUUECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHASHCaTopa.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHEHCATOpa.

Tema 2. Ilocmosannwiit 31exkmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. YCIIOBHS CYIIECTBOBAHHS JIEKTPUUYECKOTO TOKa. McTOUHMKM TOKa.
Cuna toka. [TocTosSHHBIN TOK.

Hanpspxkenue. 3akon Oma aJis yqacTka LENH.

DJIeKTpHUUYEecKoe CONIPOTHUBIICHUE. VYnensHoe CONIPOTHUBJICHUE BEIECTBA.
[locnenoBaTenbHOE, MapAIIENbHOE, CMEIIAHHOE COEIMHEHNE MPOBOJHUKOB.

Pabota snexrpuyeckoro toka. 3akoH [[xoyns—Jlenia. MOMHOCTD 3JIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAS] CUJIa U BHYTPEHHEE COMPOTUBJIEHNE UCTOYHUKA TOKa. 3akoH OMa juis
MOJTHOM (3aMKHYTOM ) AiieKTpruueckoit menu. KopoTkoe 3amMbIKaHue.

DJIEKTPOHHAS TPOBOAUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTH CONPOTUBIICHU S METAJIIOB
OT Temreparypel. CBEpXIIPOBOIUMOCTb.

DJieKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBoguuku. CoOCTBEHHas W NPUMECHAs MPOBOJUMOCTh MOJYIPOBOJIHHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBoaHNKOBBIE TPUOOPHI.

DJIEKTpUUYECKU TOK B PACTBOPAaX M paciuiaBax »3JIEKTPOJIUTOB. DIEKTPOIUTHUUECKAs
JIMCCOLMAIIUS. DIIEKTPOJIN3.

DunekTpuueckuil TOK B ra3ax. CaMOCTOSTENbHBIN U HECAMOCTOSATENBHBIN pa3psia. MonHus.
IIna3zma.

TexHuyeckre YCTPOMCTBA M TMPAKTHYECKOE TPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, HWCTOYHHMKH TOKa, SJEKTPOHArpeBaTeIbHbIE MPUOOPBI, SIEKTPOOCBETUTEIHHBIC
npUOOPBI, TEPMOMETP COMPOTHBIICHUS, BAaKyyMHBIM AHMOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MOJTYIPOBOJHUKOBBIN MO/, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS IUIMHAPUYECKUX HPOBOAHUKOB OT JJIMHBI, IUIOURAAH
IIOIIEPEYHOrO CEYEHHUs U MaTepraa.

CMemaHHOE COETMHEHHE TPOBOAHUKOB.

[Ipsimoe u3MepeHue 3JIEKTPOJBUXKYILEH cuibl. KOpoTkoe 3aMbikaHWE TalbBAaHUYECKOTO
AJIEMEHTA U OII€eHKAa BHYTPEHHETO COMPOTUBIICHUSL.

3aBUCUMOCTb COITPOTUBIICHUSI METAIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa U IpoBOAUMOCTb BO3IyXa.

OIHOCTOPOHHSS MPOBOAUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, rabopamopmsvie pabomol

N3yyeHne cMEmaHHOIO COeIUHEHUS PE3UCTOPOB.

W3mepeHnne  SIEKTPOABHMIKYIIEM CHJBI HCTOYHMKA TOKA M €r0  BHYTPEHHEro
COMPOTUBJICHUSL.



Habmronenue aekrposnusa.

MexknpeaMeTHbIE CBSI3H

W3ydyenue kypca ¢usuku 06a3zoBoro ypoBHS B 10 Ki1acce oOcCyIecTBIsSETCS ¢ y4ETOM
COJIEpKATENIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTHKd, OWOJOTHUH, XUMUH,
reorpaduu U TEXHOJIOTUU.

Mescnpeomemmusie nouamusi, CBA3aHHBIE C U3y4EHHMEM METOJOB HAay4HOTO IO3HAHUS:
sBIIGHUE, HAy4HbIH (HakT, rumoresa, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJcHUE,
SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelmicHUE CHCTEMBl ypaBHEHUMW, JuWHEHHas ¢QyHKus, Mmapadona,
runepOona, ux rpaduku U CBONCTBA, TPUTOHOMETpUYECKUE (PYyHKIIMU: CHHYC, KOCHHYC, TAHTEHC,
KOTAaHTE€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIIECTBO, BEKTOPHI M WX IPOCKIIMK Ha OCH
KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: MexaHuyeckoe IBHXEHHE B JKUBOUW mpupoje, nuddysus, ocMoc, Temioo0MeH
JKUBBIX OPTraHU3MOB (BUJIBI TEILIONEPEaun, TEMIOBOE PABHOBECUE), DIIEKTPUUYECKHUE SBJICHUS B
JKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJN, XUIKOCTEW M Ta30B, JJIEKTPUUYECKUE
CBOICTBA METAJIJIOB, JIEKTPOJIUTUYECKAS AUCCOLIUALINS, TaJIbBAaHUKA.

T'eocpagpus: BMaxXHOCTH BO31yXa, BETPHI, 0APOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUe IBUKEHUM C HUCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOANMITHUKHA, HCIOJB30BAHHE 3aKOHA COXpPAaHEHMS HMMIYIbca B TEXHUKE (pakera,
BOJOMET U Jpyrue), JABUTATENb BHYTPEHHErO CrOpaHHs, IapoBas TypOuHa, OBITOBOI
XOJIOJTUITBLHUK, KOHIUITMOHEP, TEXHOJIOTHH TTOJYydeHHUSI COBPEMEHHBIX MAaTEPHAIOB, B TOM YHCIIC
HAaHOMATE€pUaJOB, M  HAHOTEXHOJOTMH,  DJIEKTPOCTATUYECKas  3allMTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN MpPUHTEp, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TATEBAaHUKA.

11 KJIACC

Pa3neu 4. JaekTpoauHamMuka

Tema 3. Maznummnoe none. InNeKmMpoOMazZHUMHAA UHOYKUUA

[loctosiHHBIE MarHUTHl. B3auMopaelcTBHE IMOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJe€.
Bekrop marnuTHOM MHAYKUMU. [[puHIUII Cynepno3UIMU MATHUTHBIX ITOJIEH. JIMHUY MarHUTHON
uHAykunu. KaptuHa nMHU MarHUTHOM MHAYKUMH MO IOCTOSSHHBIX MATHUTOB.

MaruutHoe moJsie IPOBOJHHMKA ¢ TOKOM. KapTMHa JMHUN WHIYKIIMA MArHUTHOTO MOJS
JUIMHHOTO TIPSIMOTO TMPOBOJHMKA M 3aMKHYTOTO KOJBI[EBOTO MPOBOJHUKA, KATYIIKHU C TOKOM.
OmneIT Opcrena. BzaumoieicTBrE MTPOBOAHUKOB C TOKOM.

Cuna Amriepa, e€ MOJylb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb W HampaBlieHHE. [[BUkeHuE 3apsHKeHHOW 4YacTHLBl B
OJIHOPOJTHOM MarHUTHOM Tos1e. Pabota cunbl Jlopenma.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMHU. [lOTOK Bekropa MarHUTHOM HHIYKUIHU.
DJEKTPOJIBUKYILAST CUJIa MHAYKIIMH. 3aKOH 3JIEKTpOMAarHuTHOM uHaykuuu dapanes.

BuxpeBoe nanexrpuueckoe IMoJie. DJIEKTPOABUXKYIAS CHIa HHIYKIUH B TIPOBOJIHUKE,
JBHKYILIEMCS IOCTYIATEIbHO B OAHOPOAHOM MAarHUTHOM II0JI€.

IIpaBuio Jlenna.

NHayKTMBHOCTD. SIBJI€HHE CAMOMHAYKIMHU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIIUH.



DHeprust MarHUTHOT'O TOJISI KATYIIKK C TOKOM.

DJIEKTPOMarHuTHOE IoJIe.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHBIE MAarHuTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIN IJIEMEHTAPHBIX YACTUL, HHIYKIMOHHAS TIE€Yb.

Llemoncmpayuu

OmnswiT Opcrena.

OTKIIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JInHUY UHOYKIIMA MarHUTHOTO IOJIS.

B3anmonelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBieHue 3IeKTPOMarHUTHOM MHIYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTH SJIEKTPOJBHUKYIICH CHUIIBI MHIYKIUH OT CKOPOCTH MU3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBneHne CaMOMHIYKIUH.

Yuenuuecxuil sxcnepumenm, nabopamophule pabomol

N3ydeHne MarHUTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSHHOIO MarHMUTa Ha paMKy ¢ TOKOM.

HccnenoBanue SBIEHUS 3JEKTPOMArHUTHOW MHIYKIHH.

Paznean S. KoJsieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAzHUmMHblE KOJ1eOAHUA

Konebarenbnas cucrema. CBOOOAHBIE MeXaHHUYeckue Kkoyebanus. [apMoHMYeckue
konebanus. Ilepwon, wacrtora, ammiautyna W ¢a3a koneOanwit. [Ipy)kKMHHBIA MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHUE TapMOHUYECKUX KoiebaHui. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJIEOAHUSIX.

KoneGarenbublit koHTYyp. CBOOOIHBIE SJEKTPOMAarHUTHBIC KOJIEOAHUS B HICATBHOM
KoNeOaTeTbHOM  KOHType. AHANOTHS MEXKIYy MEXaHHYeCKUMH ¢ DJIEKTPOMAarHUTHBIMU
kosiebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHUS SHEPTUHM B HJCATHBHOM KOJEOATEITHHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroUmX KoieOaHUAX. BbIHYKICHHBIE MEXaHUYECKHE KOJeOaHUsI.
Pe3onanc. BeiHyXI€HHBIE 371EKTPOMAarHUTHbIE KOJICOAHMUSL.

[lepemennbiii Tok. CUHYCOMAANBHBIA MEPEMEHHBIH TOK. MOUHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U IEUCTBYIOILEE 3HAYEHHUE CUJIBI TOKA U HAIIPSHKCHUS.

Tpancdopmatop. IlpousBojacTtBo, mepemada u mOTpPeOICHUE DIICKTPUUECKOW DHEPIUH.
OKOJIOTUYECKUE PHUCKM NPU NPOU3BOJACTBE INEKTpodHepruu. KynbTypa uHCmoab30BaHusd
AJIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HM.

TexHuyeckre YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHME: HJIEKTPUUECKUM 3BOHOK,
TeHEPATOP MEPEMEHHOTO TOKa, IMHUHU dJIEKTpoIiepead.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPY>KWHHBIN WM MaTeMaTUYECKUAM
MasITHUK).

Habnronenue 3aryxaronmx KoJieOaHUH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHHA.

Habnronenue pezonanca.



CB00OOIHBIE JIEKTPOMArHUTHBIE KOJICOAHUS.

OcrumiorpaMmbl  (3aBUCUMOCTH ~ CHUJIBI  TOKA M HANpPSHKCHHUS OT BPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHUMH.

Pe3onanc npu mocnenoBaTenbHOM COEIUHEHMM PE3UCTOpPA, KaTYIIKM WHIYKTUBHOCTH U
KOH/JIEHCcaTopa.

Mojenb TMHUY AJIEKTpOIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsoi

HccnenoBanue 3aBUCHMOCTH IIEpHO/Ia MaJIbIX KoJIeOaHU Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TmEpeMEHHOTO TOKa B LEMM W3 IOCIEI0BATENIbHO COEIMHEHHBIX
KOH/JIEHCATOpa, KaTyIIKi U Pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpoOMAazHUMHbIE 60JIHbL

Mexannueckue BOJHBI, ycaoBus pacupoctpanenus. [lepuon. CkopocTs pacipocTpaHeHUs
U januHa BoyHbL. [lomepeuHble W TMpONONBHBIE BOJHBL. MHTepdepeHIus W Iudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. I'pomkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHbIE BOJIHBI. YCJIOBHS M3TydeHMs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekropoB E, B, V B anmekrpomarHuTHON BoyiHE. CBOWCTBA 3JIGKTPOMArHUTHBIX
BOJIH: OTpaXeHUe, INpeloMIIeHue, TMoJspu3anus, nudppakuus, uHTephepeHuus. CKOpoCcTb
3J€KTPOMAarHUTHBIX BOJIH.

[Ilkana 37eKTpOMarHUTHBIX BOJH. [IpuMeHEHHE AJIEKTPOMAarHUTHBIX BOJH B TEXHUKE H
OBITY.

[IpyHOMIBI paINOCBA3U U TENEBUACHUS. Pagronokanusi.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOIIEH CpeEbl.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIe WHCTPYMEHTHI,
yAbTPa3ByKOBask JUArHOCTHKa B TEXHUKE M MEAMIIMHE, pajaap, paguonpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MOMEPEYHBIX U TPOA0JIBHBIX BOJIH.

Konebmtomieecs Teno kak UCTOYHUK 3BYKA.

HaGmronenne oTpaxkxeHus U MPETOMIICHUST MEXaHUUYECKUX BOJIH.

Habnronenne untepdepeniuu u nudpakinuu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmronenne CBA3M TPOMKOCTH 3BYKA M BBICOTHI TOHA C aMIUIUTYIOW M 4YacTOTOM
KoJIeOaHU .

HccnenoBaHnue  CBOMCTB — DJEKTPOMAarHUTHBIX — BOJIH:  OTPaXXKEHHE, MPEJIOMIICHHE,
nosspu3anus, 1udpaxius, HHTepPepeHIHSL.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsmonnHeiiHoe pacpocTpaHeHHe CBETa B OAHOPOAHOM cpejie.
JIyua cBera. ToueuHbI UCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OTpakeHHUsi cBera. IlocTpoeHue M300pakeHUH B IIIOCKOM
3epKaje.

[Ipenmominienne cBera. 3aKOHBI TPEJIOMJIECHUS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. llpeaenbHBI Yroa MOIHOrO BHYTPEHHETO
OTpaKEHHUSL.

Hucnepcus cera. CiioxHbIi coctaB Genoro cera. LIper.



ColOuparonie W paccewBaronme JHUH3bL. ToHKas auH3a. DOKYCHOE pacCTOsSHUE U
ONTHYECKasi CHJIa TOHKOW JuH3KI. [locTpoeHne n300paxkeHuil B COOMPAIONMX M PACCEUBAIOIIIX
nuH3ax. GopMysia TOHKON JTMH3bI. YBEIMYEHUE, 1aBAEMOE JTUH30H.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKON OTITUKH.

BonmnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHUKA. YCIOBUSA
HaOIIOJICHUSI MAaKCHMYMOB M1 MUHHUMYMOB B MHTEP(PEPEHIIMOHHONW KapTHHE OT ABYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpaxkums cBera. JudpakumonHas pem€rka. YcioBue HaOMIOIEHUS TIIaBHBIX
MaKCHMYMOB TIPH IMaJICHUM MOHOXPOMATHYECKOTO CBETA Ha U (PPAKIIUNOHHYIO PEIIETKY.

[onspusauus ceera.

TexHudeckre yYCTpOMCTBA M MPAKTMYECKOE NPUMEHEHHE: OuKd, Jyma, (oroammapar,
MPOCKIIMOHHBIA amnmapar, MHUKPOCKON, TEJIECKOMN, BOJIOKOHHAs ONTHKA, Iu(paKiuoHHas
pEIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTpaHEHUE, OTPaKEHHE W MpelomieHue cBerta. OnTuyeckue
npUOOPBHI.

[lonmHOE BHYTpeHHEE oTpaxeHue. Moienb CBETOBOJA.

HccnenoBanne CBONHCTB M300paKEHUH B IMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIa.

Habmronenne natepdepeHiny cBeTa.

Habnronenne nmudpakiuu crera.

Habnronenne nucnepcuu cBera.

[Tomydenue criekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHue criekTpa ¢ MOMOIIBIO AU (PPaKIIMOHHOMN PEIETKH.

HaOnronenue nonsipusanmuy cBera.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomuoi

N3mepeHnue nokasaresnst NpenoMIIeHUs CTEKIa.

HccnenoBanue CBONCTB M300payKEHU I B IMH3AX.

Habnronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI crie IMAJIBHO TeOPUHM OTHOCUTEJIbHOCTH
['paHuIbl PUMEHUMOCTH KJIacCUueckoil mexaHuku. [locTynaTel crienuaabHON TEOopuH
OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTh MOJYJS CKOPOCTHM CBE€Ta B BakKyyMmMe, MPUHIUII
OTHOCHUTEJIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH . 3aMEVICHNE BPEMEHHU U COKpAICHUE JUIMHBI.
DHEeprusi U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.
CBs13b MacChl ¢ YHEPIUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTUIIbI. DHEPIUs MOKOSI.

Paznen 7. KBanToBasi pusnka
Tema 1. Inemenmol K6AHMOBOU ONRMUKU
®ortonsl. ®opmyna [lnanka cBs3u SHEpruu PoTOHA C €O YACTOTOW. DHEPTHS U UMITYIIBC
doToHa.
OtkpeiTie u wuccnenoBanue ¢orodddekra. Omnbitet A, I. CroneroBa. 3akoHBI
dororddexra. YpaBuenue Diinimreiina g potorddexra. «Kpacnas rpanuna» gorosddexra.
Hasnenne ceera. OnbiTol [1. H. JIeGenena.
XHUMUUYECKOE JIEVCTBUE CBETA.



TexHuveckre yCTpOWCTBA W IPAKTUYECKOE MPHUMEHEHHE: (HOTORNIEMEHT, (HOTOMATUHK,
coJIHeuHas 0aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®otoaddekT Ha yCTaHOBKE C IIUHKOBOMW MIIACTHHOM.
HccnenoBanne 3ak0HOB BHEMHETO GoTodddekTa.
Cseromuog.

Conneynas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopna nmo paccesnuto o -uactuil. [Lranerapnas
monenb atoma. Iloctynatel bopa. Uznyuenue u mormnomieHre GOTOHOB MPHU MEepexoJe aToMa C
OJIHOTO YpOBHSl SHepruu Ha Apyrol. Bunel cnekrpoB. CHekrp ypoBHEHW H3HepruM aroma
BOZOpOJa.

Bonnossie cBoiicTBa yactull. Boinubl ne bpoinsa. KopnyckynsipHO-BOJTHOBOH Tyaau3Mm.

CHOHTaHHOE U BBIHYX/IEHHOE U3Ty4EHUE.

TexHuyeckre yCTPOWCTBA M MPAKTUUECKOE MPUMEHEHUE: CHEKTPaJbHBIM aHallu3
(CIIEKTpOCKOIT), J1a3ep, KBAaHTOBBIM KOMIBIOTEP.

Llemoncmpayuu

Monens onbita Pesepdopaa.

Omnpeznenenue AMMHBI BOJIHBI Ja3epa.

Habnronenue nuHelyaThIX CIEKTPOB U3ITyYCHHUSI.

Jlazep.

Yuenuueckuil sxcnepumenm, nabopamophuvle pabomol

Habmronenne muHeHyaToro Crexrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JIOKa3bIBAIOIE  CIOXKHOCTb  CTPOCHMS  sjpa. OTtkpeiTHE
panmoaktuBHOCTH. ONBITE Pe3epdopnaa mo onpeaeseHnio cocraBa paJioakTHBHOTO U3TydCHUSI.
CaoiicTBa anbga-, 6era-, raMma-u3nydeHus. BiausHue paguoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHAa W HeWTpoHa. HykmonHas monens simpa [eiizenOepra—lBaneHKo.
3apsn sapa. MaccoBoe unciio sipa. M3oTomnst.

Anbda-pacnan. DIEKTPOHHBIA W TO3WTPOHHBIA OeTa-pacman. ['amma-usnmydeHue. 3akoH
PaAMOaKTUBHOIO pacnaja.

DHeprus CBs3U HYKIOHOB B siipe. SnepHbie cuiibl. Jledekr Macchl sapa.

Snepuble peakuuu. JleneHue U CUHTE3 A1€ep.

SAnepusiit peakrop. TepmosimepHblii cuHTe3. [IpobiemMbl M MEPCHEKTHUBBI  SIEPHOM
SHEPreTUKHU. DKOJOTHYECKUE aCIEeKThl SAECPHON SHEPIETUKH.

OneMeHTapHbIe YacTULIbl. OTKPHITHE O3UTPOHA.

Merto/ibl HaOMIOEHUS U PETUCTPALIUU FIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIE B3aUMOACHCTBUSL. EAMHCTBO M3nYecKkol KapTUHBI MUpA.

TexHuueckre ycTpoWcTBa M IMpaKTUYECKOE NMPUMEHEHHUE: JO3UMETp, KaMmepa BuiibcoHa,
ANIEpHBIN peakTop, aToMHast boMoa.

Llemoncmpayuu

CuéTUrK HOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophuvle pabomeul
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Paszne 8. DiieMeHTBI aCTPOHOMUM M ACTPOd H3UKH



OTtanbel pa3BUTHS acTpoHOMHMH. [IpukiagHoe W MUPOBO33PEHUYECKOE 3HAYECHHE
aCTPOHOMMH.

Bun 3Bé3nH0r0 Heba. Co3Be3nus, ipkue 3BE3/IbI, MIIAHEThI, UX BUJAUMOE JIBHKECHHE.

ConneuyHas cucrema.

Connue. ConHeuHas akTMUBHOCTb. Mctounuk sHeprunm ConHua MU 3BE3M. 3BE3IBI, HX
OCHOBHBIE XapakTepUCTHKU. JluarpaMma «CHEKTpalbHBIH KIacC — CBETUMOCTBY». 3BE3JIBI
[JIABHOM TMOCIIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» HJsi 3BE3 INIaBHOM
MIOCJIEIOBATENbHOCTU. BHyTpeHHee crTpoeHue 3BE31. COBpEMEHHbIE NPEACTABICHUS O
POUCXOKJIeHNHU U 3BoounK ConHIa v 3BE3/. DTanbl )KU3HU 3BE3L.

Mneunsiii [Iyre — Hama ["anakruka. [Tonoxenue u npuxenue Connna B ["anakruke. Tunbl
rajgakTuk. Panmoranakruku u kBazapbl. YEpHbIE ABIPHI B Apax rajakTHK.

Bcenennas. Pacumpenue Bcenennoii. 3akon XaOOma. PasOeranme ramaxtuk. Teopus
Bosnbiioro B3psiBa. PennkroBoe usnydeHue.

Macurrabnast crpykrypa Bceenennoil. Meraranakruka.

Hepeménnsie mpoGiieMbl aCTPOHOMUU.

Yuenuueckue nabnooenus

Habnronenust HeBOOPYKEHHBIM TJIa30M C MCIOIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHU N
JUIS OIpe/ielIeHHs TTOJIOKEHHST HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nosymapus 1 IpKue 3BE31bl.

Habmonenus B Teneckon Jlynsl, mnanet, Mueynoro [Tyru.

O0o0maomee NOBTOpeHHE

Ponp ¢u3uku ¥ acTpOHOMHHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOW, COLMAIBHON U
3TUYECKON cdepax JesATeTbHOCTH YeNOBeKa, pOjdb M MecTo (M3UKM U AacTpOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, polib (QU3NUecKo Teopuu B (PopMHPOBAHHU
npeacTaBieHUu o GU3MYECKOM KapTUHE MUpPA, MECTO (PU3NUYECKON KapTUHBI MUpa B OOIIEM PSLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPE/ICTABICHUHN O IPUPOJIE.

Me:xknpeagMeTHbIE CBSA3H

Nzyyenue kypca ¢usukm Oa3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS C Y4€TOM
COJIEpKaTeNbHBIX MEXIPEIMETHBIX CBs3e C KypcaMd MaTeMaTHKd, OWOJOTHH, XUMHH,
reorpadu¥l ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBA3aHHBIE C H3YYEHHEM METOJIOB HAYYHOIO MO3HAHUS:
ABIIGHUE, HAy4yHbIH (HakT, rumoresa, (U3MUYEcKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIoJIeHUue,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHHE CUCTEMbl ypaBHEHU, TPUTOHOMETpUUYECKHE (PYHKIIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U HUX
IPOEKIIMN Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB, IMPOM3BOJIHBIC IJIEMEHTApHBIX (DYHKIUH,
MIPU3HAKU TTOJ00US TPEYTOJILHUKOB, ONPECIICHUE TIJIOMAIU TIIOCKUX (PUTYp U 00bhEMa TEIl.

buonoeusn: snexrpuyeckue SBJICHHMS B JKUBOM INpHUPOJE, KojeOaTelbHbIE IBUKEHUS B
JKUBOM TNPUPOJE, ONTUUECKUE SIBJICHHUS B >KMBOW MPUPOAE, ACHCTBUE pagualldl Ha >KUBbIE
OpTraHU3MBI.

Xumus: CTPOCHHME aTOMOB M MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPHABIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAUIMUECKON PEIETKU, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TONIIOCA 3EMIIH, 3aJIe)KM MAarHUTHBIX Py, (GOTOChEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKa3aHUE 3eMIIETPSCEHU .



Texnonozus: TUHUN 3JIEKTpoOIepesiad, FeHepaTop NEPEMEHHOIO TOKa, 3JIEKTPOJABUIATEND,
UHIYKIMOHHAS Te4b, pajap, paAuonpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIIMOHHBIN anmnapaT, BOJOKOHHAsl ONTHKA, COJTHEUHas OaTapes.

DopMbI KOHTPOJIA.

OCHOBHBIMU METOJIaMU TPOBEPKU 3HAHUW W YMEHUW ydalmxcs 1Mo (pu3uke SBISIOTCS
YCTHBIA OIpOC, MUCBMEHHBIE U J1abopaTtopHble padoTel. K mucbMeHHBIM (popMaM KOHTPOJIIS
OTHOCSITCS: CAMOCTOSATENbHBIE M KOHTPOJbHBIE padOThl, TeCThl. OCHOBHBIE BBl MPOBEPKU
3HAHUUN — TEKYIIMHA KOHTPOJIb 3HAHUM M mpomexyTouHas arrectanus. B 10 kinacce mpoBoauTcst
cTapToBas paboTa MO MarepuaisaM OOydeHHsS Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUSI.
Texkylmii KOHTpOJIb 3HAHUN MPOBOJUTCS CHUCTEMATHYECKH B Xojzie YpokoB. lIpomexyrouHas
aTTecTalysi TPOBOJUTCS IO 3aBEPIIEHMHM IIKOJIbHOTO Kypca B 11 kmacce B Qopme
JMArHOCTHYECKON pabOTHI.



