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1 HOACHUTEJIBHASA 3AIINCKA

Pabouas yueOHas mporpamma oOmieoOpa3oBaTebHON yU4eOHOW MUCIIMIUIMHBI
«Dusuka» TpegHazHAYeHA A M3yYeHUs (UMK B TPO(ECCHOHATBHBIX
oOpazoBatenbubix  opranmzanusx — CIIO, peamusyronmx — 00pa3oBaTENbHYIO
nporpaMMy CpemHero ooOmero oOpa3oBaHHs B MpeAeliax OCBOCHHS OCHOBHOMU
obpazoBarenbHoii mporpammbl CITO (OOIT CIIO) na 06a3e OCHOBHOro OOIIEro
o0pa3oBaHUsi TMPH TMOJITOTOBKE KBATU(MUIMPOBAHHBIX paO0OYMX, CIyXKalUX W
CIEIMAIMCTOB CPEAHETO 3BEHA.

Pabouast yueOHas mporpamma oOmeo0pa3oBaTenbHON yueOHOW MUCIIMILIMHBI
«Puzuka» paspaborana Ha ocHoBe TpeboBanuii DI'OC cpegnero obmiero
o0Opa3oBaHUs, MPEABABISEMBIX K CTPYKTYPE, COACPKAHUIO U Pe3yIbTaTaM OCBOCHUS
001eo0pa3oBaTebHON  yu4eOHOW JTUCHUIIIMHBI «Du3nKa», B COOTBETCTBUH C
PexoMeHpamnusiMu 1Mo OpraHu3aldy TOMYYEHHUS CPEAHEro 00Iero oO0pa3oBaHHs B
npenenax OCBOSHHS 00pa3oBaTeNbHBIX IMPOrPaMM CPETHETO MPOPECCHOHATHHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO oOmIero oOpa3oBaHHUS C y4€TOM TpeOOBaHUM
denepanbHBIX TOCYIAPCTBEHHBIX OOPa30BATENBHBIX CTAHAAPTOB MW IOIy4aeMOM
npodeccuu WIM CHEIHATIbHOCTH CpelHero mnpodecCHoHaTbHOr0 00pa30BaHuUs
(mucpMo JlemapTaMeHTa ToCyIapCTBEHHON MOJUTHKU B cepe MOATOTOBKH paboumx
kaapoB u 1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanue pabodeid yaeOHOM TpOrpaMMbl 00IIE00pa30BaTENHHON yueOHOM
TUCTIMTUTMHBI «DHU3MKay» HAMPaBICHO Ha TOCTIKEHUE CIICAYIONNX Ieei:

OCBOCHHE 3HAaHHMH O (QYHAAMEHTAIBHBIX (DU3MUYECKUX 3aKOHAX W TMPHUHIIUIAX,
JeKAIIUX B OCHOBE COBPEMEHHON (PH3MUECKOW KapTHHBI MUPA; HamOoJiee BaXKHBIX
OTKPBITHSX B 00JIacTH (DM3HMKH, OKA3aBIIMX OMPEACIIAIONIee BIUSHUE HA Pa3BUTHE
TEXHUKU U TEXHOJIOTUU; METO/IaX HAyYHOTO MO3HAHUS IPUPO/IBI;

OBJIaJICHNEC YMEHUSMHU TMPOBOJIUTH HAONIONEHUS, TJIAHHUPOBATh W BBITIOIHATH
OKCIIEPUMEHTHI, BBIIBUTATh TUTIOTE3bl M CTPOUTH MOJETH, MPUMEHSTh MOTydeHHBIC
3HaHUA TO (u3uKe a7 OOBICHEHHS pPa3HOOOPa3HBIX (PUIUUECKUX SBICHUN U
CBOMCTB BEIIECTB;, MPAKTUYECKH HCIOIb30BaTh (DM3MUECKHE 3HAHMS, OLICHWBATH

JIOCTOBEPHOCTh €CTECTBEHHO-HAY4YHON HH()OpMAIIHH;



pa3BUTHUE MO3HABATENIbHBIX MHTEPECOB, HWHTEUIEKTYaldbHbIX M TBOPYECKUX
CIIOCOOHOCTEH B TIpollecce MNpUOOpeTeHrs 3HaHUKW W yMEHWH 1o (Qusuke ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB HMHGOPMALIMM U COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH;

BOCIIUTAHUE YOEXKIACHHOCTHU B BO3MOXHOCTH TIO3HAHMS 3aKOHOB MPUPOJIBbI,
UCIIOJIb30BAHUSL  JOCTHXKEHMM (U3MKM Ha OJlaro  pa3BUTUSL  YEJIOBEUYECKOU
IMUBWJIN3AINN; HEOOXOIWMOCTH COTPYJHMYECTBA B TMPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3aJa4, YBAXXUTEJIbHOIO OTHOLICHHS K MHEHHIO OIIIIOHEHTAa MpH
00CyXIeHIH MPOOJIeM €CTECTBEHHOHAYYHOTO COJIEPIKaHMSI; TOTOBHOCTH K MOPAJTbHO-
STUYECKOW  OIIEHKE  HUCIOJb30BaHUA  HAyYHBIX  JIOCTHXKEHMH,  YyBCTBa
OTBETCTBEHHOCTH 3a 3aLIUTYy OKPYKAIOUIEN CPEbI;

MCIIOJTh30BaHNE TPUOOPETCHHBIX 3HAHUNA U YMEHUH JJIS PEIICHUS MTPAKTUICCKUX
3a/1a4 TOBCEHEBHOM >KM3HU, oOecrieueHus Oe30MacHOCTH COOCTBEHHOM >KW3HH,
PAlMOHAIBHOTO  NPHUPOJONOJIB30BaHUSI M OXpaHbl OKPYXKalOUIEH Cpeasl U
BO3MOXXHOCTh TMPUMEHEHUS 3HAHUW NPU pEIICHUH 3a/7a4, BO3HUKAIOUIUX B
nocyenyronieil npoheccuoHaIbHON EeATeTbHOCTH.

B pabouyto yueOHyI mporpaMMmy BKJIIOYEHO COJNIEpKaHHE, HANPABICHHOE HA
dbopMHpOBaHUE Yy CTYIEHTOB KOMIIETCHIIMH, HEOOXOAUMBIX [IJIi Ka4eCTBEHHOTO
ocsoeHust OOIl CIIO na 0a3e ocHOBHOro oOIIero oOpa3oBaHUS C TOJIYYEHUEM
cpemHero o0Iero oopa3oBaHuUs.

B ocHoBe o6mieoOpa3oBarenbHOl y4eOHON MUCHMIUIMHBI «DHU3HKa» JTEKUT
yCTaHOBKa Ha ()OPMHUPOBAHHUE y O0ydaeMbIX CHCTEMbI 0A30BbIX MOHITHU (HU3UKUA H
NPEJCTaBICHUA O COBPEMEHHOW (PU3MYECKOW KapTHHE MHpa, a TakKKe BbIpabOTKa
YMEHUN NPUMEHATh (PU3HUECKUE 3HAHUSA KaK B MPO(ECCHOHATBHON NEATeNbHOCTH,
TaK M JJi PeLICHUs] )KU3HEHHBIX 3a/1a4.

MHorue nonoxkeHus, pa3BUBacMble (PU3MUKON, paccCMaTPUBAIOTCA KaK OCHOBA
CO3J]aHUsl U KCIOJIb30BaHUS MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN
(MUKT) — omgHoro wu3 HaumOoJIeE 3HAYMMBIX TEXHOJOTHYECCKHUX JIOCTHIKCHHM

COBpCMCHHOﬁ OUBUJIN3allhHA.



dusnka AaeT KI0Y K MOHUMAHWI0O MHOTOYMCIICHHBIX SBIICHUW WU TMPOIIECCOB
OKpY’Karomero Mupa (B €CTeCTBEHHO-HAYYHBIX OOJIACTSAX, COIMOJOTHUU, SKOHOMUKE,
A3bIKE, JIUTEpaType u np.). B pusuke GopmMupyroTcss MHOTHME BUJBI EATEIBLHOCTH,
KOTOpbIE UMEIOT METarpeAMETHBIN XapakTep. K HUM B mepByI0 odepesb OTHOCSATCS:
MOIeIMpOBaHUE OOBEKTOB U MPOLECCOB, IPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHMSI,
CUCTEMHO-UH(GOPMAIIMOHHBIN aHanu3, (GOpMYyJIUpPOBAHUE TUIOTE3, AHAIU3 U CHUHTE3,
cpaBHEHUE, OOOOIICHHE, CHCTEeMATH3allvs, BBIABICHUE TMPUUYUHHO-CIICICTBEHHBIX
CBs3€H, TMOWMCK aHAJOroB, YINpaBlieHHEe OObEKTaMU W IMpoleccamu. VimeHHO 5Ta
JTUCITUTIIINHA TTO3BOJIIET TO3HAKOMUTD CTYJIEHTOB C HAYYHBIMA METOJAMH TTO3HAHMUSI,
HAyYUTh UX OTINYATH TUIIOTE3Y OT TEOPHUH, TCOPHUIO OT IKCIIEPUMEHTA.

®duzuka UMeeT  OYeHb  OOJIbIIOE M BCEBO3PACTAIONIEE  YHCIIO
MEXIUCITUTUTMHAPHBIX CBSI3€H, MPUYEM Ha YPOBHE KaK MOHATUWHOTO armapara, Tak u
uHcTpyMeHTapusa. CKa3zaHHOE [I03BOJISIET paccMarpuBaTth (GU3MKY Kak MeTa-
JTUCHUIUIMHY, KOTOpas MPeIoCTaBIseT MEXIUCHMIUIMHAPHBIN S3BIK ISl ONKUCAHUS
HAay4YHOU KapTHUHBI MUPA.

®du3uka SBISETCS CUCTEMOOOPA3YIOIUM (DAKTOPOM JII €CTECTBEHHO-HAYUHbIX
y4€OHBIX JUCITUTUINH, TTOCKOJIBKY (DU3NYECKUE 3aKOHBI JIEKAT B OCHOBE COJCPKaHUS
XUMHUHM, OUOJIOTMH, Teorpaguu, acTPOHOMHUU ¢  CHEUUATIbHBIX JAUCIMIUIUH
(TexHuuecKast MEXaHHKA, AIEKTPOTEXHUKA, AIIEKTPOHHUKA u ap.).
OomeoOpa3oBatenpHas yueOHas aucuuivinHa «®Dusnkay co31aeT YHHUBEPCAIbHYIO
0azy s u3ydeHus oOnienpodeccCuoHaNbHBIX U CHEIUAIbHBIX JIUCIMIUIMH,
3aKaapBas PyHIaMEHT JJIs TOCIEAYIONMEro 00yUeHHUs CTyICHTOB.

OOmanmass JTOTUYECKON CTPOMHOCTBIO M OMHUPAsICh HA HKCIEPUMEHTAILHBIC
dakTel, oOIIeoOpa3zoBaTeNbHas ydeOHas aucHuIuimHa «®Puszukay GopMupyer y
CTYJICHTOB TOJIMHHO HAy4YHOE MUPOBO33peHne. Du3nKa SBISETCS OCHOBOU YUCHUS O
MaTepUaIbHOM MUPE U peliaeT MpoOIeMbl 3TOTO MUPA.

Teopernueckue cBeaeHuss 1O (GU3MKE JOMOJHSAIOTCS JAEMOHCTPALUMSAMU U
1a060paTOPHBIMHU pabOTaMH.

N3yuenne  obOmieoOpazoBaTeabHON  yueOHOM — aucnumuimHbl  «Dusuka

3aBepIIaeTCsa MOJBEICHUEM HTOTOB B (hopMe SK3aMeHa B paMKax MPOMEKYTOYHOU



arTectaluu ctyaeHToB B npouecce ocBoeHuss OIIOII CIIO ¢ nosyueHremM cpeaHero
obmrero oopa3oBaHusl.

OoOmeoOpa3oBatenbHass  yueOHass — guciuiuimHa — «Duswkay — sBIsSETCS
JUCIUIUIMHON MO BBIOOPY M3 00s13aTeNbHON mpeamMeTHOM oOnactu «EcrecTBeHHBIE
Haykm» @I'OC cpemnero obmiero oopa3zoBaHusl.

B mpodeccnoHanbHBIX 00pa30BaTEIBHBIX OpraHU3AUAX, PEATU3YIOMINX
00pa3oBaTeNbHYIO MPOTPAMMY CPEIHETO OOIIEro 00pa3oBaHus B Mpe/eaax OCBOSHUS
OIIOIT CIIO Ha 6a3e ocHOBHOro oOImiero oOpa3oBaHusA, 00I1IcoOpa3oBaTEIbHAS
ydaeOHas gucruiuimHa «®Dusnka» wu3ydaeTcs B 00IMeo0pa3oBaTEeILHOM  IIHKIIC
yuebHoro tana OIIOII CIIO na 0a3e ocHOBHOrO o0miero oOpa3oBaHUS C

MOJIyYeHUEM CPEJTHEro 00I11ero 00pa3oBaHus.

2 IIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUYEBHOI
JUCHUIIJIINHBI
OcBoenue coaepxaHusg o001e00pa3oBaTeNbHOW  y4eOHONW  JUCHUILIMHBI
«Puznka» o0ecrneynBaeT JOCTHKEHUE CTYICHTaMU CIEIYIOIIUX Pe3yabTaTOB:

. JIUYHOCHBIX:

— YYBCTBO TOPJOCTU U YBAaXEHHUS K UCTOPHUH U JOCTHUKEHHSIM OT€YECTBEHHOU
¢usnueckoil Hayku; (U3MYECKHM TpPaMOTHOE IMOBeIeHHE B NpodecCHOHATHLHON
JeSITEeIbHOCTH U OBITY MpHU 0OpaIlleHuu ¢ MpudopamMu U yCTpOiicTBaMu;

— TOTOBHOCTh K MPOJOJKEHUIO 00pa30BaHUsl M MOBBILICHHS KBaTU(UKAILMKA B
n30paHHON MpPO(EeCCHOHANLHONW JEeSTENbHOCTH M OOBEKTHBHOE OCO3HAHHE POJIH
(bu3NYECKUX KOMIIETEHIIUHN B 3TOM;

— YMEHHE HCMOIb30BaTh JOCTHKCHHS COBPEMEHHOW (PHU3UUYECKOW HayKu U
(¢U3NUEeCKUX TEXHOJOTHH JJsi TOBBIMIEHUS COOCTBEHHOTO HHTEIUIEKTYalIbHOTO
pa3BUTHs B BEIOpaHHOU TPO(HECCHOHATBHOM e TENbHOCTH;

— YMEHHE CaMOCTOSITEIbHO NOOBIBATH HOBBIE ISl ceOs (QU3MUEcCKUe 3HAHUS,
UCTIONB3YS JJISl 3TOTO JOCTYIHbIE HCTOYHUKH WH(OpMAIIIH;

— YMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE B3aWMOOTHOIIECHHS B KOMaHJE IO

pelIeHno o0IuX 3a/1ad4;



— YMEHHE YIPaBISTh CBOEH IO3HABATENbHOM AESITENbHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIJUIEKTYaIbHOIO Pa3BUTHS;

. MemanpeomMenHnbix:

— UCIIOJIb30BaHUE PA3JIMYHBIX BUAOB TO3HABATEIBHOW JEATENBHOCTH IS
pemieHust (QU3MUYECKUX 3ajad, TNPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS
(HaONmOaeHNSI, ONMMCAHUS, W3MEPEHHUs, SKCIEPUMEHTA) JUIS M3YUYCHHs DPa3TUUHBIX
CTOPOH OKPYXAaIOUIEH IEMCTBUTEIBHOCTH;

— UCTOJIb30BAHUE OCHOBHBIX HMHTEJUIEKTYyaJbHBIX OINEPalUii: MOCTaHOBKH
3agaun, (HOPMYIUPOBAHMS TUIOTE3, aHAIMW3a U CUHTE3a, CpaBHEHUS, 00O0OIICHHUS,
CUCTEMAaTHU3alllH, BBIABICHUS MPUYUHHO-CIEACTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB,
dopMynMpoBaHUS BBIBOJOB U M3YYEHHS pa3IMYHBIX CTOPOH (DU3MYECKHUX
OOBEKTOB, SIBICHUH U TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCs B NMPpo(deccuoHanbHO chepe;

— yMEHUE TeHEepPUPOBATh UICH U ONPEAeIATh CPEACTBA, HEOOXOAUMBIE ISl MX
peann3anuy;

— YMEHHUE HCIIOJIb30BaTh PAa3IWYHbIE UCTOYHHUKH JUIA MOJy4YeHUs (U3NYECKON
uHpOpMaInK, OLIEHUBATh €€ JOCTOBEPHOCTH;

— yMEHUE aHAJIU3UPOBATh U MPEACTABIATh HH(GOPMAIIHIO B PA3IUYHBIX BUAX;

— yMeHue MyOIUYHO MPEICTaBISATh Pe3yIbTaThl COOCTBEHHOTO MCCIIEIOBAHUS,
BECTH JUCKYCCHM, JOCTYITHO W TapMOHHUYHO COYeTas COJECpKaHUE U (POpPMbI
npezcTaBisieMoi nHopmMaluy;

. npeomemmuplx:

— c(OpMUPOBAHHOCTH MIPEJICTABICHUN O POJIU U MeCTe (PU3UKU B COBPEMEHHOMN
HAYYHOH KapTHHE MHUpa; MOHMMaHHE (U3UYECKOW CYIIHOCTH HaOJII0AaeMBIX BO
Bcenennoii siBnenuii, ponu ¢pu3uku B GOpMUPOBAHUN KPYro3opa U QyHKIIMOHATIBHOU
I'PaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUs MPAKTHUECKUX 3a1a4;

— BJIaJICHUE OCHOBOIIOJIAT AIOLITMHU duznueckumMu HOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMH; YBEPEHHOE HCIIOJIb30BaHUE (PU3NUECKON

TCPMHUHOJIOTHHN U CUMBOJIMKH,



— BJIaJICHHE OCHOBHBIMM METOJAaMU HAYYHOI'O IIO3HAHUS, HMCIOJIb3YEMBIMU B
¢duzuke: HAOIIOACHUEM, OTIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHMs 00pabaThIBaTh pe3ybTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTD
MEXIy (QU3NUECKUMH BEIWYMHAMH, OOBSCHATH MOJIYYCHHBIE PE3ylbTaThl U JENaTh
BBIBOJIBL;

— c(OpMHUPOBAHHOCTh YMEHUS pelIaTh PU3NUECKUE 3a0aUU;

— chOpPMUPOBAHHOCTh ~YMEHHSI MPUMEHSTh TMOJyYE€HHBIE 3HAaHUSA  JJIS
OOBSICHEHUs]  yCIIOBUM  MpoTeKaHWs  (U3MUECKUX  SIBICHUH B  IPUPOJE,
npodeccuoHanpHOM cdhepe W JUIA  TOPUHATUS NPAKTUYECKUX  pPEIIeHUH B
MMOBCEHEBHOM JKU3HH;

— c(OpPMUPOBAHHOCTh COOCTBEHHOW IMO3ULIMHU IO OTHOLICHUIO K (DHU3MUECKOMN

uH(bOpMaInK, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

3 COAEPKAHUE YUEBHOM OBIIIEOBPA3OBATEJBHOM
AN CIUITIJINHBI
BBenenue

®duznka — GyHIaAMEHTAIBHAS HAyKa O IPUPOJIE.

EcrecTBeHHO-HAay4HBII METOJ IMO3HAHUSA, €ro BO3MOXXHOCTH W TPaHULbI
INPUMEHUMOCTH. OKCHEPUMEHT H TEOpUsl B IPOLECCE NO3HAHUS MIPUPOJIBI.
MonenupoBanue (puU3MUECKUX SBJICHUM U mpoieccoB. Pojb skciepuMeHTa U Te0pun
B Mpouecce no3HaHus npuponasl. Gusnyeckas BennunHa. [lorpemHoctu n3MepeHuii
buszndeckux BenmnurH. OU3HUECKUE 3aKOHBI. [ paHUIBI MPUMEHUMOCTH (PU3NUECKUX
3akoHOB. [loHsTHE O pU3MUEecKOW KapTHHE MUpA. 3HaYeHUE (PU3UKHU MPU OCBOCHUU
npodeccuit CITO u cnenmansrocteit CITO.

1 Mexanuka

Kunematuka  matepuanbHOil  TOYKHM. MexaHU4Yeckoe  JBHXKCHHE.
[Tepememienne. Ilyte. CkopocTb. PaBHOMEpHOE MNPSIMOJUHENHOE JABUKCHUE.
Yckopenue. PaBHOomepeMeHHoe mpsiMoiinHelHOe ABMkeHHe. CBOOOIHOE MajeHUe.
JIBr>keHue Tena, OpOIIEHHOro MO YIJIOM K TOpU30HTY. PaBHOMEpHOE JBUKEHUE TI0

OKPYKHOCTH.



3axkonsl Hbrortona. Ilepoiii 3akoH Hbrorona. Cuna. Macca. Mmmyssc.
Bropoii 3akoH HetoToHa. OCHOBHOM 3aKOH KJIACCHUYECKOW JMHAMHUKU. TpeTuil 3aKoH
HproToHa. 3akoH BceMUpHOTO TAroTeHUs. ['paBuTaimoHHoe mnoje. Cuia TSHKECTH.
Bec. Cunbl B MEXaHUKE.

3aKkoHBI COXpaHeHHs B MeXaHHKe. 3aKOH COXPAaHEHHUS HMITyJIbCa.
PeaktuBHOe nBukenue. Pabora cuipl. PaboTa moTeHIMAIBHBIX CHJI. MOIIHOCTS.
Oneprus. Kunernueckas sHeprus. IloreHunaneHas sHeprus. 3aKOH COXpaHEHUs
MEXaHH4YeCKoil 3Heprun. [[puMeHeHrne 3aKOHOB COXPaHEHUS.

JleMoHCcTpanun

3aBUCHUMOCTD TPAEKTOPHUH OT BHIOOPA CUCTEMBI OTCUETA.

Buabl MEXaHMYECKOTO IBUKEHUSL.

3aBUCHUMOCTb YCKOPEHHSI T€JIa OT €r0 MacChl U CUJIBL, ACHCTBYIOIEH HA TEJIO.

CrioxeHue CHIL.

PaBeHCTBO M  NPOTUBOINOJOKHOCTH HANpaBJIEHUS CHJI  JEHUCTBUS U
IIPOTUBOACHCTBHS.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaluu.

Cuiel TpeHus.

HesecomocTs.

PeaktuBHOE nBUXKEHUE.

[lepexon moTeHNMAIBHON YHEPTUN B KHHETHUECKYIO U OOPATHO.

CB0OO/IHBIE U BBIHYK/IEHHbIE MEXaHUUECKHE KOJIEOaHUS.

Pe3onanc.

Jlabopamopnwie pabomut

Nel Onpenenenue kodduirieHTa )KECTKOCTH MPYKUHBI.

No2 N3yuenue nBUKEHU Tella 110 OKPYKHOCTH IO/ IEUCTBUEM CHII TSKECTH U
YIPYTOCTH.

Ne3  DkcnepumeHTanbHas MPOBEPKA 3aKOHA COXPAHEHUS MEXaHMYECKON
DHEPIUH.

Ilpakmuueckue padbomuoi

Nel Onucanue BUIOB IBMXKEHHSI MATEPUAIBHON TOUKH.
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2 OCHOBBI MOJIEKYJISIPHON (U3UKH M TEPMOANHAMHUKH

OCHOBBI  MOJIEKYJISPHO-KHUHETHYECKON TeOpHMHM HAeaJbHbIX TIa30B.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKON Teopuu. Pa3mepbl m Macca
MOJICKYJT W aToMoB. bpoyHoBckoe paBwxkenue. Juddysus. Cunbl U dHEprus
MEXMOJIEKYJISIPHOTO B3auMoaercTBusi. CTpoeHue ra3000pa3HbIX, KUJKUX U TBEPIbIX
Ten. CKOpOCTH NBWXXEHUS MOJEKYJI U UX u3MepeHue. MneanvHblii ra3. [laBieHue
raza. OCHOBHOE ypaBHEHHE  MOJIEKYISIPHO-KMHETHUYECKONM  TEOpUU  Ta30B.
Temnepatypa u ee usmepenue. ['a3oBble 3aKOHBI. AOCOJIIOTHBIA HYJIb TEMIIEPATYpPHI.
TepMmonnHaMHuUecKas mIKanaa TEMIEPATYPhl. Y PABHEHUE COCTOSIHUS UICAIBHOTO rasa.
MonsipHas razoBast IOCTOSTHHAS.

OcHoBbl TepMOoAMHAMUKH. OCHOBHBIE IOHATHA U ONpeAeneHus. BHyTpeHHss
DHEPTUs CUCTeMbl. BHYTpEHHSSI SHEPTUs HIeaTbHOTO Ta3a. Pabora m TemioTa Kak
dbopmbl mepenayu dHepruu. TemnoeMKoCTb. YAelbHas TEMJIOEMKOCTh. YpaBHEHUE
TersioBoro OanaHca. IlepBoe Hauano TepMoaMHaMHMKH. AnualOaTHBIM Mpoiiecc.
[Tpunnun pencteus teroBor Mammebl. KII/[ rennoBoro asurarens. Bropoe nauano
TEPMOAMHAMUKHU. TepMOIMHAMHUUYECKas LIKanda TeMIepaTyp. X0oJIOAUIbHbIE MAILIUHBI.
TennoBeie aABUraTenu. OxpaHa OpUPOIbI.

ArperatHbie coOcTOsHMS BemecTrBa. Kuakoctu um mapbl. Vcnapenue u
KOHJeHcaus. HachleHHblid map U ero cBoicTBa. AOCONIOTHAsE U OTHOCHUTEIbHAsS
BIIYKHOCTb BO31yXa. Touka pockl. Kunenue. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT
napiieHus. lleperpeTelil map M €ro HMCHOJIb30BAHME B TEXHUKE. XapaKTEPUCTHUKA
KUJKOTO COCTOAHMS BemecTBa. [[OBEpXHOCTHBIA CHOM  KUJIKOCTH. ODHEPIus
IIOBEPXHOCTHOTO CJOS. SIBI€HMA Ha TpaHUUE KUIAKOCTH C TBEPABIM TEIOM.
Kanumisipasie aBiIeHUs.

TBepabie Te1a U UX NpeBpalieHusi. XapaKTEPUCTHKA TBEPAOTO COCTOSIHUA
BEIIECTBA. YTNPYrue CBOMCTBA TBEPABIX Teid. 3akoH ['yka. MexaHnyeckue CBOWCTBA
TBEpABIX Tea. TemioBoe paclMpeHue TBEPABIX Ted W kuakocred. [lmaBienue u
KPUCTaJUTU3aLHSL.

Hemoncmpayuu

JIBmxenue OpoyHOBCKUX dactuil. Juddysus.
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W3meHeHue naBieHus rasa C M3MEHEHHEM TeMIIepaTypbl IPH HNOCTOSHHOM
o0wveme. M3oTepmudeckuii 1 ©300apHBIA MPOLIECCHI.

M3MeHeHrne BHYTPEHHEW HHEpruM TeJ IpU COBEpLIEHHH paboTbl. Mojenu
TEIJIOBBIX JIBUTATEIIEH.

Kunenue Bobl IpH MOHWKEHHOM JaBJICHUH. [IcuXpoMeTp u rurpoMerp.

SIBneHNs MOBEPXHOCTHOI'O HATSKEHUS M cMadnBaHus. Kpucraiisl, amopgHsbie
BELLECTBA, KUIAKOKPUCTANINYECKUE TENA.

Jlabopamopnuie padbomut

Ne4  OmnpeneneHne KOHUEHTpaMUd MOJEKYJ Ta3a M HX KOJWYECTBA B
NOMEIICHHH.

Ne5 DkcnepruMeHTanbHas MpoOBEPKA YPABHEHMS COCTOSHUS UIEANIBHOTO rasa.

Ne6 M3mepenue yienbHOM TEMIOEMKOCTH BELIECTBA.

Ne7  OmnpeneneHne OTHOCUTENIBHOW —BJIAJKHOCTH  BO3JyXa C  ITOMOILIBIO
IICUXPOMETpA.

Ne8 W3yueHue KanmuuIApHBIX SBJICHHM, OOYCIOBIEHHBIX MOBEPXHOCTHBIM
HATSHKEHUEM KUIKOCTH.

3 DJleKTpOAMHAMHKA

DJIEKTPOCTATUKA. DJIEKTPUUYECKHUE 3aps/ibl. 3aKOH COXPAHEHHUs 3apsjia. 3aKOH
Kynona. Dnexrpudeckoe nosne. HanpsxkeHHOCTh 3ieKTpudeckoro mnois. [IpuHnmn
cynepno3unuu mnosned. Pabora cunm snekTpocratmueckoro mois.  Ilorennuman.
PasHocTh DNOTEHIMANIOB. OKBHIIOTEHLMAIbHBIE IOBEPXHOCTH. CBA3bL MEXKIY
HaIPSHKEHHOCTBIO ¥ PA3HOCTBIO MOTEHIUAIOB 3JIEKTPUUECKOT0 NoJIs. [uanekTpuku B
anekTpudeckoM node. [lonspuzannsa au3neKTpuKkoB. IIpOBOJHUKH B 3JIEKTPUYECKOM
nose. KonneHncatopel. CoequHeHHE KOHJEHCATOPOB B Oarapero. OHeprus
3apSKEHHOT0 KOHJAEHCATOpa. DHEPIHs 3JIEKTPUYECKOTO OIS,

IMocTosinHbIfi  TOK. YcioBus, HEOOXOAUMBbIE JJIi BO3HUKHOBEHHUS U
NOJJIEPKAHUS DJIEKTpUYECKOro Toka. Cuia ToKa M IVIOTHOCTh TOKa. 3akoH Oma s
yuactka uenu 0e3 DJIC. 3aBUCUMOCTH 3JIEKTPUYECKOTO COMPOTHBICHUS OT
MaTepuasa, JJIMHBl U IUIOIIAAU IONEPEYHOI0 CEYEHUs IPOBOIAHHUKA. 3aBHCHUMOCTH

SJICKTPUICCKOT'O COIIPOTUBJICHUSA IMPOBOJHUKOB oT TCMIICPATYPhI.
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ONEeKTpoABMKYLIas CHJIAa HCTOYHMKA TOKa. 3akoH Oma Uil TOJHOW LEMH.
Coeaunenue nmpoBOJHUKOB. COeAMHEHHE HCTOYHHUKOB JJIEKTPHUYECKOW 3HEPrUu B
Oarapero. 3akoH Jxoyns—IJlenna. PaboTta M MOIIHOCTH 3JEKTPUYECKOIO TOKA.
TemnnoBoe AeNCTBHUE TOKA.

DJIEKTPUYECKHIi TOK B MNOJYNpoBoAHMKAX. COOCTBEHHas IPOBOAMMOCTH
HOJIyIPOBOHUKOB. [101ynIpoBOIHUKOBBIE TPUOOPBI.

MarnuTHOe 1oJie. Bektop UWHAYKIMM MarHuTHOro mnoiid. JlencrBue
MAarHuTHOTO IIOJII Ha NPSMOJMHEHHBIA IPOBOJHUK C TOKOM. 3akOH Awmmepa.
BsaumoneiictBue TokoB. MaruutHelif motok. Pabora mo nepemenienro npoBOIHUKA
C TOKOM B MarHWTHOM I10Jie. J[eMCTBHE MArHUTHOIO IOJIA HA JIBWXKYIIHAWCS 3apsifl.
Cuna Jlopenna. OnpeneneHue yaeapbHoro 3apsaaa. Y CKOpUTEIH 3apsSKEHHBIX YaCTHLI.

DJIEKTPOMATHUTHAS HMHAYKUIMA. DJIEKTPOMArHUTHAas MHAYKIUSA. Buxpesoe
nekTpudeckoe rnosie. CaMOMHAYKIMS. DHEPTUs MATHUTHOTO TOJIA.

Hemoncmpayuu

B3anmonenicTBre 3apsiKEHHBIX TEIL.

IIpOBOIHUKY B JIEKTPUUECKOM IIOJIE.

JIMDIEKTPUKY B DJIEKTPUUECKOM TIOJIE.

Konpgencaropsl.

TeruoBoe AEMCTBUE DIIEKTPUYECKOTO TOKA.

CobcTBeHHAs U MPUMECHAsi IPOBOAUMOCTD MOJTYITPOBOIHHKOB.

[TosrynnpOBOTHUKOBBIN TUOL.

Tpanzucrop.

OmneIT Opcrena.

B3auMozeiicTBue IPOBOJHUKOB C TOKAMHU.

OTKJIOHEHUE 3JIEKTPOHHOTO IIyYKa MArHUTHBIM MOJIEM. DJIEKTPOABUTATEb.

DEKTPOU3MEPUTENIbHBIE TPUOOPBI.

DONEeKTpOMarHuTHAsI MHIYKIIMSL.

Oneitel Papanes.

3aBucuMocts DJIC CaMOMHAYKIMH OT CKOPOCTH WM3MEHEHHMsI CHIBI TOKA U

HHAYKTUBHOCTH ITPOBO/IHHUKA.
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Pabota snekrporeneparopa.

Tpancdopmarop.

Jlabopamopnuie padomut

Ne9  Ompenenennie OJIC M BHYTPEHHETO CONPOTHUBICHHS HCTOYHHMKA
HaIpsKECHUS.

Nel0 Onpenenenue yaeabHOTO CONMPOTUBIIEHUS] TPOBOJHUKA.

Nell IlpoBepka 3aKOHOB MOCIEAOBATEIBHOIO U MAPAJUIEIBHOIO COEIMHEHUS
IPOBOJHUKOB.

Nel2 U3mepenue TemnepaTrypbl HUTH HAaKajla JIAMIIBIL.

Nel3 Onpenenenne KII/I anekrpruyeckoro yaitHuka.

4 KoJsie0anus 1 BOJIHBI

Mexannueckue kojaedanusi. KonebGarenpbHoe nBmkeHue. [ apMoHMUYECcKHe
kojeOanus. CBOOOIHBIE MexaHUdeckue KojeOaHus. JIMHelHble MeXaHWYecKue
KojebarenbHble cucTeMbl. [IpeBpaleHre sHepruu npu KoiaedareabHOM JABUKEHUH.
CBo0OoHBIE 3aTyXaloUIe MeXaHNUecKne KoneOaHusi. BrIHyKIeHHbIE MEXaHUYECKUE
KoJIeOaHUsl.

Ynpyrue Boanbl. IlonepeuHble W NPOAOJIBHBIE BOJHBI. XaAPAKTEPUCTUKHU
BOJIHBI. YpaBHEHHE IIOCKOW Oerymiedt BosiHbl. MHTepdepentus BoaH. [loHsTHe o
nu(dpakiMK BOJH. 3BYKOBBIE€ BOJHBI. YJITPA3BYK U €r0 MPUMEHEHHUE.

DJIeKTPOMATHUTHbIe  KojJeb0anusa.  CBOOOIHBIE  DIEKTPOMArHUTHBIE
kojeOanus. IlpeBpalieHue »HEpruM B KoJeOaTENIbHOM KOHTYpe. 3aTyxXalollue
AIIEKTPOMArHUTHbIE KojeOaHus. ['eHeparop He3aTyXalluX 3JIEKTPOMArHUTHBIX
KoneOaHuil. BbIHYyXJeHHbIE JleKTpuueckue Kosiebanus. IlepeMeHHBI  TOK.
['enepaTop mnEpeMEHHOro TOKa. EMKOCTHOE W WHIYKTHMBHOE COINPOTUBIICHHUS
NEPEMEHHOTO TOKa. 3aKkoH OMa i 3IeKTPUIECKOM LIeTn epeMeHHOro Toka. Pabora
U MONIIHOCTh MEpPEeMEHHOro Toka. ['eHepaTopbl Toka. Tpanchopmaropsl. Toku
BBICOKOU 4acToThl. [losyueHue, nepegaya u pacupeiesieHUe 3JIEKTPOIHEPTUU.

DJIEKTPOMATHUTHBIE BOJIHBI. DJEKTPOMAarHUTHOE TMOJE€ KaK OCOOBIA BHJ

MaTepuu. DIEKTpOMarHuTHbIE BoJIHbI. BuOpatop I'epiia. OTKpBITHIN KOJIeOaTENbHBIN
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koHTyp. M300perenne paano A.C. [lomoBeiM. [lonsitie o paguocsszu. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH.

Hemoncmpayuu

Obpa3oBaHue 1 pacpOCTPAHEHUE YIIPYTUX BOJH.

YacroTa KojeOaHuil U BbICOTa TOHA 3BYKA.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuumiorpaMma nNepeMeHHOro TOKa.

KoHzeHcaTop B Lienu NepeMEHHOI0 TOKA.

Karynika nHIyKTUBHOCTH B LIETIHA IEPEMEHHOTO TOKA.

Pe3oHaHC B mocneaoBaTesIbHOM HENU NEPEMEHHOIO TOKA.

N3iyyeHue u nprueM 31eKTPOMArHUTHBIX BOJIH.

Pannocssss.

Jlabopamopnuie padomut

Nel4 W3ydenue kojiebaHuil rpy3a Ha MPYKUHE

Nel5 MW3yuenue 3aBUCMMOCTH TiepuoAa KoJeOaHUNW MaTEeMAaTUYECKOTO
MasTHHUKA OT JUIMHBI HUTH.

Nel6 U3mepeHue 31eKTpOEMKOCTH KOHAEHCATOPA.

Nel7 N3mepeHne MHAYKTUBHOCTH KaTYILIKH.

S Onruka

JJIeMeHTbI reoMeTpru4YecKoil onTUKH. CKOPOCTh pacHpoOCTPaHEHUs CBETA.
3aKOoHBI OTpaK€HUs W mpesomieHus cseta. [lonHoe oTtpakenue. JInH3bl. ['1a3 kak
onruyeckas cuctema. OnTuueckue npuoopskl.

BoanoBas ontuka. Uutepdepenius ceera. KorepeHTHOCTh CBETOBBIX JIyUEH.
NnTepdepennus B ToHkux 1uieHkax. Ilomocsl paBHo# Tommumbbl. Konsna HeroToHa.
Hcnons3oBanue nuntepdepeHnm B Hayke u TexHuke. Judpakuus cera. Judpakuus
Ha IIead B MapauledbHbIX Jy4ax. JudpakouonHas pemerka. [lonstue o
rojiorpaduu. Ilonspuzanus mnonepeyHsix BodH. [lonspusamus cBera. J[BoitHoe
ayuenpenomaenue. Ilomapouasl. Jucnepcus ceta. Buabsl cnekTpoB. CHekTpsl
uciyckanus. CeKTpsl MOTJIOLICHUS.

Jemoncmpayuu
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3aKOHBI OTpa)KEHUsI U TIperoMIIeHUsl cBeTa. [loiHOe BHyTpeHHEe OTpakeHHE.
OnTuueckue mpruOOpPHI.

Nurepdepennus creta. Judpakuus ceera. [lonspuzanus creta.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOUIbI0 TU(PAKIIMOHHON pemeTkr. CIeKTPOCKOT.

Jlabopamopnuie padbomut

Nel8 Onpenenenne nokazarens NpPeIOMIICHHS CTEKIA.

Ne19 Onpenenenue AJIMHBI BOJIHBI CBETA C MOMOIIBIO AUGPAKITMOHHOM
PELIETKH.

Ne20 N3yueHune cneKTpoB UCITyCKAaHUS U MOTJIOIICHHUS.

6 DyieMeHTBI KBAHTOBOM (PU3MKH

KBanroBass omruka. KBantoBas runore3a Ilmanka. @oToHbl. BHemHwuit
dbotoanekTpudeckuii 3¢ dext. Buyrpennunii hotodddext. Tumnsl hoTo3]1€MEHTOB.

JueMeHThl (u3MKU aToma. Pa3BuTue B3MVISII0B Ha CTPOCHUE BELIECTBA.
3aKOHOMEpPHOCTH B aTOMHBIX CHEKTpax Bojopona. SnepHas mojnenb atoma. OMbITHI
D.Pesepdopna. Moaens atoma Bogoposaa no H.bopy. KBaHToBbIE TeHEpaTOPHI.

JyeMeHThI QU3MKH ATOMHOT0 A/Ipa. EcTeCTBeHHAs! paAM0aKTUBHOCTh. 3aKOH
paanoakTuBHOro pacrnaga. CrnocoObl HAOMIOACHUS U PETUCTPAIMU 3apsiKEHHBIX
yactull. O¢dext BaBuinoBa — YepenkoBa. CTpoeHue aromHoro siapa. Jedekr
MaccChbl, SHEPrUsl CBSI3U U YCTOMYMBOCTb AaTOMHBIX sJiep. SlepHbIe peaKkiuu.
HckyccTBeHHass paAMOAKTUBHOCTh. JlemeHune Tspkenbix spep. Llemnas sanepHas
peakuusa. YmnpasnseMas LenHas peakuusa. Snepneii  peakrtop. [lomydenume
paIuOaKTUBHBIX HM30TONOB W WX TMpUMEHeHue. buonorudeckoe neicTBue
PaaMOaKTUBHBIX U3TyYEHUN. DIIEMEHTApPHbIE YACTHIIBI.

Jemoncmpayuu

doTod3dheKT.

JIuHeiyaTbie CIIEKTPhI PAa3IMYHBIX BEILIECTB.

N3nyuenue nazepa (KBAHTOBOTO T€HEPATOPA).

CueTurK MOHU3HUPYIOIINX U3ITYyYEHHUM.

Ilpakmuueckue padomui
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No2 KBaHTHI CBETA.

4 TEMATUYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu coxpepkaHus oOIIE00pa30BATEIbHON YUEOHON AUCLMIIIMHBI
«Puzuka» B mnpenenax ocBoeHus OOII CIIO Ha 06aze OCHOBHOrO 0OIIEro
0o0pa30BaHMs C OJYUYEHUEM CPEIHEr0 o0UIero oopa3oBaHus MaKCUMalbHas yueOHas
Harpy3ka oOy4aroluXcsi COCTaBIISIET:
no cneuuaigbHocTsIM CIIO Ttexunumueckoro mnpodmias — 180 wyacoB, uU3 HHX
aynutopHas (oOsi3aTenbHasl) Harpy3ka oOydYaromuxcs, BKJIIOYas JIabopaTOpHBIE U
IpaKkTUYeCKue 3aHiATHs — 156 4YacoB; KOHCyJIbTalMM — 6 4acoB; MOATOTOBKA K

IPOMEKYTOYHOM aTTecTanuu — 18 yacos.

TemaTnuyecknii MIaH y4eOHOH TUCHUIUIMHBI «DU3NKA)

Oobs3aTebHas yueOHasi HATPY3KA

MaxkcumaJi K Camocto
Conepma}me oﬁyqemm bHasd B TOM 4YMCJIe b::lflzi: ATeJIbHasA
HArPY3Kd | Beero J1a0OPATOPH | IPAKTHYECK pabora
JIeKimn bl€ 3AHATUSA | HE€ 3AHATUA

BBenenue 2 2 2

1. Mexanuka 32 32 24 6 2

2. OCHOBBI MOJIEKYJISIPHOM 24 24 14 10

(U3UKY U TEPMOTMHAMHKHU

3. DIIeKTpOIMHAMHUKA 40 40 30 10

4. KonmeGaHus 1 BOJTHBI 26 26 18 8

5. Onruka 18 18 12 6

6. DIIEMEHTHI KBAaHTOBOU (PU3HUKH 14 14 12 2

HNToro 180 156 112 40 4 6 18

Hpomemymouuaﬂ ammecmauus 6 4)opme IK3ameHa

B teuenne 1 kypca KakapM OOYYaroIIUMCs BBITOJHSAETCS WHAWBUIYATbHbIHI
IPOEKT 10 OHOM MM HECKOJIBKUM JUCIUIUIMHAM, 32 CYET BPEMEHHU, OTBEACHHOTO Ha
u3yueHue JUcHMIUIMHBL (DenepanbHBIl  TOCYIapCTBEHHBI  00pa30BaTENbHBIN
CTaHAapT cpeaHero (MOJHOTO) O0IIero oOpa3oBaHUs, YTBEPKACHHBIN MPUKA30M
MunoOpnayku Poccun ot 17 anpenst 2012 r. Ne 413).
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TemaTunka HHIMBHUAYAJbHBIX IIPOCKTOB

Anexcauap I'puropseBud CToneToB — pycCcKuil GU3HK.
Anexcanap CrenanoBud [1onoB — pycckuid yueHbli, H300peTaTelib paano.
AHnpe Mapu Amiiep — OCHOBOIIOJIOKHHUK 3JIEKTPOAMHAMUKH.

bopuc CemenoBuu SIko0u — ¢Gu3uk u U300peTaTeib.

. Ucaak HproToH — co3aaTenp KJIacCuuecKoi (PU3MKH.

. Maiixn ®apajeit — cozzareiib y4eHus 00 2JIEKTPOMArHUTHOM II0JI€.

. Makc Il1asK.

2
3
4
5. Urops BacunbeBnu KypuatoB — Qu3uk, OpraHu3aTtop arTOMHON HAYKH U TEXHUKH.
6
7
8
9

. Muxann BacunseBnd JIOoMOHOCOB — y4eHBIN SHIMKIIONEAUCT.

13

. Hukona Tecna: sxu3Hb 1 HEOOBIYaHBIE OTKPBITHS.
. Hunse bop — onuH u3 co3nmareneit cCoBpeMeHHOU (PU3UKH.

. Cepreit IlaBnoBuu KoposieB — KOHCTPYKTOp M OpraHU3aToOp MpPOM3BOJICTBA

paKCTHO-KOCMHqCCKOﬁ TCXHUKH.

. Xanc Kpuctuan Opcres1 — OCHOBOIOIOKHUK 3JIEKTPOMArHeTH3Ma.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Omunuit XpuctruanoBud JIeHI — pycckuii pusuk.

3aKOHbBI COXPAHEHUS] B MEXAHHKE.

Cwuiibl B ipupoe.

['paBuTaIMOHHOE TOJIE.

OyHIaMEHTAIbHBIE B3aUMOIEUCTBHUS.

JIBMKEeHHE TEla IEPEMEHHON MACCHI.

MoJtekynsipHO-KMHETUYECKAS! TEOPUS UACATbHBIX Ta30B.

CkopocTH IBU>KEHUS MOJIEKYJT U UX U3MEPECHHUE.

XO0J0AUIIbHBIE MAIIUHBI.

TeroBble ABUTATEIIH.

[TpoGaemMbl 3KOJIOTHUHU, CBA3AHHBIE C UCTIOIb30BAHUEM TEIIJIOBBIX MAIIUH.
Cuiibl TpeHUS.

CoBpemeHHas (pusndeckast KapTuHa MUPA.

AtomHas ¢uszuka. M3otonsl. [I[puMeHeHne paanoakTUBHBIX U30TOIOB.

Benunuaiiiue oTkpeiTUs QU3NKY.
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2

O

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

Judpakius B Hamen >KU3HU.

Kunxue kpucTamibl.

3HaueHUE OTKPBITHI [ anues.

Hcnonp30BaHne 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepuCTUKHU JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs MPOYHOCTh MaTepUaja U €€ CBSI3b CO CTPYKTYPO.
KoHcTpykius u BUIbI 1a3€pOB.

JlazepHbI€ TEXHOJIOTHUU U UX UCIIOJIb30BaHUE.

MarnuTHbie U3MEpeHUs (MIPUHIIAIIBI TTOCTPOSHUS TPHUOOPOB, CIIOCOOBI U3MEPEHUS
MAarHUTHOTO MOTOKAa, MArHUTHON UHTYKIIHH ).

Mertoabl HAOMIOACHUS U PETUCTPALIMK PAIUOAKTUBHBIX U3TYyYEHUN U YaCTHII.
Mopenu atoma. OnbiT Pesepdopaa.

HanoTtexHonorus — MEXKIUCUUIUIMHApHAS 00JacTh (PyHIAMEHTAIbHON U
MPUKIIATHON HAYKH U TEXHUKH.

OnTuueckue sSBICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH.
[IepeMeHHBIN JIEKTPUYECKUN TOK U €r0 IPUMEHEHUE.

[Ina3ma — yeTBepTOE COCTOSTHUE BELIECTBA.

[Inanetsr COTHEYHOM CUCTEMBI.

[TomynpOBOJHUKOBBIEC TATYUKHA TEMIIEPATYPBL.

[IpuMeHeEHUE AIEPHBIX PEAKTOPOB.

[IponsBoxacTBO, epeada v UCIOIb30BAHNE IJIEKTPOIHEPTUH.
[Tpoucxoxaenrie CoTHEYHOI CUCTEMBI.

PazButune cpeacTs cBsI3u U paguo.

PenukroBoe nsnyuenue.

Penrrenosckue nmyuu. Mcropus otkpeiTus. [Ipumenenue.

Poxnenue u 3Bosronus 3B€31.

Ponp K.O. [In0aKOBCKOro B pa3BUTUU KOCMOHABTUKH.

CBeT — BJIEKTpOMAarHuTHas BOJIHA.

COBpeMeHHaﬂ CIIYTHUKOBAA CBA3b.
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57.
58.
59.
60.
61.
62.
63.

[E—

A e A e

—
S

11.

12.

13

Tpanchopmartopsl.

VYabpTpa3Byk (I0JIy4eHHE, CBOMCTBA, IPUMEHEHHE).
YrpaBisieMblid TEPMOSAIEPHBIA CUHTES.

Y ckopuTenu 3apspKeHHBIX YaCTHIL.

DOTOAIEMEHTBI.

dotorddexr. [Ipumenenue sBaenust hotodddexra.

UYepHble IBIPHI.
Bonpocel 17151 NOATOTOBKH K MPOMEKYTOYHOM aTTeCcTallMu

MexaHn4yeckoe JBUKEHHUE U €r0 XaPAKTEPUCTUKH.
PaBHOMEpHOE IPAMOIMHENHOE IBUKEHUE.

Yckopenue. PaBHONIEpEMEHHOE TPAMOJIMHENHOE IBUKEHHUE.
CBo0O0HOE TIaZICHHE.

JIBr>keHue Tena, OpOLIEHHOTO MOJT YTIOM K TOPU30HTY.
PaBHOMEpHOE NBUKEHUE IO OKPYKHOCTH.

3akonbl HetoToHa. CHIIbI B MEXAHHKE.

NMnynbce. 3aKOH COXpaHEHHUsI UMITYJIbCA.

Oueprus. Pabora Momuocts. KIT/I.

. Kunernueckas OHCPIru-. [ToTeHuanbHas SHEPIus. 3aKoH COXpaHCHUA

MEXaHUYECKON SHEPTIHUU.
OcuoBHble momokeHus MKT u ux omnbeiTHOe oOocHOBaHume. MimeanbHBIN ras.
OcnoBHoe ypaBHeHue MKT.

Temneparypa. M3onponeccsl. YpaBHEHHE COCTOSAHUS UACATBHOTO rasa.

. Baytpennss sueprus. Pabora raza. [lepBoe Hauano TepMoIMHAMUKHY.
14.
15.
16.
17.
18.
19.

TemnoemMkocTb. YpaBHEHHE TEIIOBOTO OaaHca.

[{ukn. Bropoe Havano TepmoarHaMuKH. TernnoBble IBUTATENH.
ArperatHble COCTOSIHUSA BelecTBa. JKUIKOCTH U napsl.
TBepable Tena U UX IPEBPALLCHHUS.

Onextpuyeckuii 3apaa. 3akoH Kyiona.

SHCKTPOCTaTI/I‘ICCKOC I10JIC U €T0 HAIIPAXKCHHOCTD.
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20.

21

24.

25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

45

Pabota cwi snextpocrarnueckoro moss. [lorennuan. PazHOCTh TOTEHITMAIOB.

. [IpOBOTHHUKY ¥ JUANEKTPUKH B IIEKTPOCTATUYECKOM IOJIE.
22.
23.

KoHzeHncaTopbl 1 UX COEIMHEHUS. DHEPTHUSI IIEKTPOCTATUUECKOTO MOJIS.
[TocTosiHHBIN 3MEKTpUYECKUil TOK. 3akoH OMa sl yyacTKa LIeNu U 3aMKHYTOU
LETIH.

DJIEKTPUYECKOE  COMPOTUBIICHHE MPOBOAHUKOB UM €r0  3aBUCUMOCTb  OT
temnepatypsl. [locienoBarenbHOe U NapallIeIbHOE COEAMHEHNE MPOBOJHUKOB.
PaboTa 1 MOILITHOCTH MOCTOSIHHOTO TOKA. 3akoH [xoyns—Ilenna.
DNEeKTPUYECKUN TOK B MOJTYIIPOBOJHUKAX.

MarsHuTHOE I0JI€ U €ro XapaKTepUCTUKU. 3aKOH AmIiepa.

MarautHOe 1oJsie MpsSIMOTO U KPYrOoBOrO TOKOB. MAarHMTHOE MOJIE COJEHOMAA U
MOCTOSIHHOT'O MarHuTa.

Cuia Jlopenna. J[BuxeHne 3apsSKEHHBIX YaCTUL B MATHUTHOM MOJIE.

MarnutHbii moTok. PaboTa mo mnepeMeleHuio MPOBOJHHMKA C TOKOM B
MarHMTHOM IIOJI€.

DJIeKTpOMarHuTHas HAyKIus. 3akoH Papanes.

CamouHAYKIHMS. DHEPTHUSI MATHUTHOIO MOJIsl. DJIEKTPOMArHuTHOE MOJIe.
Konebanus u ux xapakTepucTuku. ['apmoHrueckue KoueOaHus.

[Ipy>XHHBIN MassTHUK. MaTeMaTU4E€CKUN MasATHUK.

3aryxaromniue cBOOOIHBIE KoJieOaHus. BeIHyX/IeHHbIE KOeOaHUs U PE30HAHC.
VYnpyrue BoiHbL. 3BYK.

CBOOOIHBIE IEKTPUUECKHIE KOJIEOaHUS B KOJIEOATEIHHOM KOHTYDE.
BriHy X 1€HHBIC 2IEKTPOMArHUTHEIE KOsieOaHus. [ eHepaTop mepeMeHHOro TOKa.
[IepemenHslil TOK. 3aKkoH OMa 7151 IETIH IEPEMEHHOTO TOKA.

Pe3onanc B nienu MNEPECMCHHOI'0 TOKA. MoOIIHOCTD INEPEMCHHOI'0 TOKA.

. DJIEKTPOMAarHuTHBIE BOJIHBI U UX CBOMCTBA. [ [pMHIIUIIBI paguoCBs3H.
42.
43.
44.

OCHOBHBIE 3aKOHBI ONTHUKH.
ToHKHE MHH3BI U IOCTPOCHUE B HUX U300paKCHUN MTPEAMETOB.
HNutepdepenius creta.

Hudpakmus ceeta. AudpakiionHas pemeTka.
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46.
47.
48.
49.
50.
51.

52.
53.

[Tonspusanus ceera.

Hucnepcus ceera. CrieKTpaabHbIN aHAIN3.

KBaHnTOBas onruka.

Ctpoenue atoma. OnbiT Pezepdopaa. JIlnneiuaTsie COEKTPHI.

Mogaens atoma Bogopoaa o H.bopy.

EcTtecTBeHHass paanOaKkTUBHOCTb. 3aKOH pPaaMOaKTUBHOro pacmnana. CTpoeHue
aTOMHOTO f]Ipa.

HckyccTBeHHas paiuOaKTUBHOCTD. S 1epHbIE pEaKIIMH.

OneMeHTbl (PU3UKU FNEMEHTAPHBIX YACTHII.

5 XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJBHOCTU CTYAEHTOB

Conep:xxanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JeAATEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBeueHne VYMeHHsI IIOCTaHOBKU uenef/'l ACATCIIBHOCTH, IIJIAaHUPOBAHUA

COOCTBEHHOM JESATENIbHOCTH JUISl JOCTHUXKEHHSI IOCTaBJIEHHBIX
LeJe, NMPEeABUICHUS BO3MOXKHBIX pPE3yJbTaTOB 3TUX JCHCTBUU,
OpraHU3alMy CAaMOKOHTPOJIS U OLIEHKH MOJIYYEHHBIX PE3yJIbTaTOB.
Pa3zButue cnocoOHOCTH SICHO W TOYHO H3JaraTb CBOM MBICIH,
JIOTUYECKH OOOCHOBBIBaTH CBOIO TOUKY 3PEHUS, BOCIPUHUMATH U
aHaAJTM3MPOBATh MHEHHS COOECeTHUKOB, TPU3HABAS IIPABO JIPYTOTO
YeJI0BEKa HA UHOE MHEHHUE.

[IpousBenenne wu3MepeHuss (PU3MUECKUX BEIMUYMH U OLIEHKA
TpaHUIIbl MOTPEMIHOCTEN U3MEPEHUI.

IIpencraBieHue TpaHULBl IOTPEIIHOCTEH H3MEPEHUM IIpH
MOCTPOEHUHU TPAPHUKOB.

YMeHue BbICKa3bIBaTh TUIIOTE3bI 711 OOBSICHEHHS HAOII0JaeMbIX
SIBJICHUM.

YMenue npeajaraTtb MOJEIHU SBJICHUM.

YkazaHue rpaHul] IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
N3no0xeHne OCHOBHBIX MOJIOKEHHIT COBPEMEHHOW HAy4YHOU
KapTUHBI MUpA.

[IpuBeneHre NpUMEpOB BIUSHUSA OTKPBITUI B PU3MKE HA
IIPOrPecC B TEXHUKE U TEXHOJIOTMH ITPOU3BOJICTBA.
Hcnonp3zoBanne MHTEpHETA 1)1 TOMCKa HHGOPMAITHHI

1. Mexanuka

Kunemaruka [IpencraBieHue MexaHUYECKOTO [BMXKEHHUS Tella ypaBHEHUSIMU
MaTepUuaTbHOI TOUKH 3aBHCHUMOCTH KOOPJMHAT U MPOEKIME CKOPOCTH OT BPEMEHH.

[IpencraBnenre MeXaHWYECKOTO JABIDKEHHS Tena rpaduxkamu
3aBHCUMOCTH KOOPJMHAT U MPOEKIMEeH CKOPOCTH OT BPEMEHH.

OnpeneneHue KOOpAMHAT NPONHIEHHOIO IIYTH, CKOPOCTH H
yCKOpeHusi Tena 1o TpadukaM 3aBUCUMOCTH KOOpIUHAT U
IPOEKIMH CKOpocTH OT BpeMmeHu. OmnpeneneHue KOoopAuHAT
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MIPOMICHHOTO TYTH, CKOPOCTH M YCKOPEHUS Teja 10 ypaBHEHUSIM
3aBUCHMOCTHU KOOPJIMHAT U MPOEKIUN CKOPOCTU OT BPEMEHH.
[IpoBeneHne CpaBHHUTENBHOTO  aHajdM3a PABHOMEPHOTO U
PaBHONIEPEMEHHOIO JIBUKECHUM.

VYka3zaHue WCIONB30BaHUS ITOCTYMATEIbHOTO W BPAIIAaTEIbHOTO
JIBIKEHUU B TEXHUKE.

[IpuoOperenne ombiTa pabOTBI B TPyNIE C BBITOJTHCHUEM
Pa3JIMYHBIX COIMATBHBIX POJICH.

Pa3paboTka BO3MOKHOW CUCTEMBI IEUCTBUI M KOHCTPYKIIHH JIJIsI
HKCIIEPUMEHTAJILHOTO ONpPE/IeTICHUs KHHEMAaTUYECKUX BETUYMH.
[IpencraBnenne nHGOPMAIIH O BUIaX ABUKEHUS B BUJIC
TaOIULIBL

3akonbl HeloTOHA

Ompenenars  BUABL  CWJI, BO3HHUKAKOIIUX B  pe3yjibTaTe
B3aMMO/ICUCTBUS

PaccTaBnsath cuiibl, IEHCTBYIOIIUE HA TEJIO

Haxoauts paBHOIEHCTBYIOILYIO CUILY

ITpumensiTh 3akoHbl HptoTOHA

3aKOHBI COXpaHeHHs B
MeXaHHKe

[IpuMeHeHue 3akOHa COXpAaHEHUSI UMITYJIbCA JJIS BBIYUCICHUS
W3MEHEHUIN CKOPOCTEN TeJl IPU UX B3aUMOJICUCTBUSX.
N3mepenue paboThI CUT 1 UI3MEHEHHE KUHETUYECKON SHEPTUU
Tena.

Brruncnenue paboThl CUT M U3MEHEHHSI KHHETUYECKOM SHEePTUr
Tena.

Brruncnenue noTeHIMaNIbHONW SHEPTUH TE B TPABUTALIMIOHHOM
noJie.

Ornpezenenre NOTEHUUATBHON YHEPTUN YIIPYTO
nehopMUPOBAHHOTO TeJla IO U3BECTHOU JedopMaliuu u
YKECTKOCTHU TeJa.

[IpruMmeHeHne 3aKOHa COXPAHEHUSI MEXAHUYECKOW SHEPTUH NTPU
pacyeTax pe3yiabTaTOB B3aUMOJICUCTBHUH TeJl IPAaBUTALIMOHHBIMHU
CUJIaMH M CWJIAMH YIIPYTOCTH.

VYkazaHue rpaHul] IpUMEHUMOCTH 3aKOHOB MEXaHUKH.
VYkazanue yueOHbIX AUCLUILIINH, IPH U3yYEHUH KOTOPHIX
HCIIOJIB3YIOTCSl 3aKOHBI COXPAHEHUSI

OCHOBBI MOJIEKYJIAPHOH (PU3NKH U TEPMOTUHAMUKH

OCHOBBI MOJIEKYJISIPHO-
KHHETHYeCKOl Teopuu
uaeaJbHbIX ra3oB.

Brimoanenune SKCIICPUMCHTOB, CIIyXallluX I O6OCHOBaHI/I5I
MOJIEKYyJIsIpHO-KHHeTHYeckor Teopun (MKT).

Pemenue 3aaa4dy C MNPUMCHCHUCM OCHOBHOI'O YpaBHCHHA
MOJIEKYJISIPHO-KMHETHUECKON T€OpUH ra3oB.

Omnpenenenne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH
Ha OCHOBaHHUH YPaBHEHMSI COCTOSIHUSA UJCAIbHOTO rasa.
Omnpenenenne napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH
Y TIPOUCXOISAIIMX TIpoiieccoB 1o rpadukam 3aBucumoctu p (T), V
(T), p (V).

DxcnepuMeHTanbHoe uccnenoBanue 3apucumoctu p (T), V (T), p
(V).

[IpencraBnenue B Buae rpad kOB H30XOPHOTO, H300apHOTO U
U30TEPMHUYECKOTO MPOIIECCOB.

Brruncnenne cpegHeil KHHETUYECKON AHEPTUU TEIIIOBOTO
ABWIKCHUSA MOJICKYJI 11O U3BECTHOU TCMIICPATypPC BCIICCTBA.
Bricka3biBanue TUIIOTE3 A1l O0BSICHEHHS HAOII0AaeMbIX
SIBJICHUM.
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VYka3zaHue TpaHWI] MPUMEHUMOCTH MOJCIN «HJICATbHBIA Ta3» U
3ak0oHOB MKT

OcHOBBI
TePMOAUHAMUKH

VYkazaHue rpaHul IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.
YMeHue BECTH JUalor, BbICIYIINBATh MHEHUE OIIIOHEHTA,
y4acTBOBAaTh B IUCKYCCUU, OTKPBITO BBIPAXaTh U OTCTauBaTh
CBOIO TOYKY 3pEHUS.

VYka3zaHue y4eOHbIX JUCLUIUIMH, IPH U3YYEHUU KOTOPBIX
UCTIONIB3YIOT y4eOHbINH MaTeprai «OCHOBBI TEPMOJIUHAMHUKI

ArperatHbie COCTOSIHUA
BemecTBa. JKuakoctu u
napol. TBepable Tes1a U
HX NpeBpalleHUsl.

N3Mepenne BIaXHOCTH BO3AyXa.

Pacuer xonmyecTBa TEMIOTHI, HEOOXOAUMOTO JIJIsl OCYIIIECTBICHHUS
Ipoliecca nepexo/ia BEeIeCTBa U3 OJJHOTO arperaTHoro COCTOSIHUS
B JIPYTOE.

OKCIIEpUMEHTAIBHOE  MCCIIEIOBAHWE  TEIUIOBBIX  CBOWCTB
BELIECTBA.

[TpuBenenre NpuMEPOB KaNMWUISPHBIX SBJICHUN B OBITY, IPUPOJIE,
TEXHHKE.

HUccnenosanue MEXaHNYECKUX CBOICTB TBEPABIX Tell.
[Ipumenenne ¢u3NYecKMX TOHATHH M 3aKOHOB B Y4eOHOM
MaTepuaie npodeccuoHaNIbHOTO XapakTepa.

Hcnonp3oBanue MHTEpHETA 11 TOMCKA HHPOPMALIUHU O
pa3paboTKax v MPUMEHEHHSIX COBPEMEHHBIX TBEPIBIX U
aMOp(HBIX MaTepHAJIOB

3. DJIeKTPOAMHAMUKA

JIEKTPOCTATHKA

Brruncnenune cun BBaHMOHeﬁCTBHH TOYCUYHBIX JJICKTPHUYCCKUX
3apsIIOB.

Brruncnenune HaMpsPKCHHOCTU JJICKTPUUYCCKOr'0 IOJIsI OAHOI'0 M
HECKOJIbKUX TOYCUHBIX IEKTPUICCKUX 3aPSI0B.

Brruncnenune NOTCHIMAJIa JJCKTPHUYCCKOr0 TII0JIdI OAHOIO U
HECKOJIbKUX TOYEYHBIX JJIEKTPHUYECKUX 3apsnoB. l3MmepeHue
PAa3HOCTH NOTCHIHAJIOB.

M3MepeHue OSHEPruM  AIEKTPUYECKOTO IO 3apsDKEHHOTO

KOH/JIEHCATOpA.
Breruncienre SHEPruM  AJICKTPUUYECKOTO TIOJNS  3apsSKEHHOTO
KOH/JIEHCATOpA.

Pa3paboTtka 1aHa W BO3MOXKHOM  CXEMBI  JICHCTBUH
HKCIIEPUMEHTAIBHOTO onpeeaeHus AIEKTPOEMKOCTH

KOHJIEHCATOpa U AUDJIEKTPUUYECKOM MPOHUIIAEMOCTH BEILIECTRA.
HpOBe,Z[GHI/Ie CPaBHHUTCJIBHOI'O aHAJIM3a TIpPaBUTAOWUOHHOIO H
3JIEKTPOCTATUYECKOTO MOJICH
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ITocTosIHHBIN TOK

N3Mepenne MOIHOCTH AeKkTpuueckoro Toka. M3zmepenue IJ1C u
BHYTPEHHETO COIIPOTUBIIEHUS UICTOYHHUKA TOKA.

BelltoniHEHNE pacyeToB CHJIbI TOKAa M HAIpPSDKEHUH HAa y4acTKax
ANIeKTpUYecKuX Ienei. OObsCHEHHE Ha MpUMepe IEKTPUIECKOM
nenu ¢ aBymst ucrouHukamu Toka (DJIC), B kakoM ciydae
MCTOYHHK

JNEKTPUYECKON 3Hepruu paboTaeT B peKHMME IeHeparopa, a B
KakoOM — B PEeXHME NOTpeOuTeNs.

Onpenenenne TemMnepaTypbl HUTHM HakanuBaHus. I3Mepenue
IIEKTPUYECKOTO 3aps/ia 3JIEKTPOHA.

CHsiTHE BOJIbTAMIIEPHOW XapaKTEPUCTUKH AUO/IA.

[IpoBeneHne CpaBHUTENBHOIO aHANIM3a IOJTYIPOBOAHUKOBBIX
JMO/I0B U TPUOJIOB.

Ucnonb3oBanue MHTepHeTa pans moucka HMHPOPMALUU O
MEPCIEKTUBAX PAa3BUTHUS NOJYIPOBOJHUKOBONW TEXHUKH.
YcraHOBKa NPUYMHHO-CIIEACTBEHHBIX CBSI3€M

MarauTHoe noJie.
JIEKTPOMarHuTHasA
HHAYKIHUSA

W3mepenre MHAYKIIMY MarHUTHOTO MOJIs. Beranciienue cui,
JEUCTBYIOIIMX HA IPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.
Brruncnenne cui, 1eMCTBYIOMIMX Ha AIEKTPUUECKUI 3apsi,
JBIKYIIMICS B MArHUTHOM TI0JI€.

UccnenoBanue sABiIeHUN 3JEKTPOMArHUTHON MHIYKIINH,
CaMOUHIYKIUU.

Bbruncienye 3Hepruu MarHiTHOTO MOJIS.

OOBbsICHeHHE TTPHUHIIUTIA ACUCTBUS SICKTPOABUTATEIS.
OObsicHeHHEe TPUHIINIIA ACWCTBUS TeHEpaTOpa dJIEKTPUIECKOr0
TOKa

U DJIEKTPOU3MEPUTENBHBIX MPUOOPOB. OOBSICHEHNE IPUHIINTIA
JeiicTBUSL Macc-CcrieKTporpada, yCKOpUTENIeH 3apsyKeHHBIX
YacTHUL.

OOBbsICHEHHE POJIM MAarHUTHOTO TIOJIsE 3eMJTU B )KU3HH PACTCHHUIA,
JKUBOTHBIX, YEJIOBEKA.

[IpuBenenue npuMepoB MPAKTUYECKOTO IPUMEHEHHUS U3yUYE€HHBIX
SIBJICHH, 3aKOHOB, IPUOOPOB, YCTPOMCTB.

[IpoBenenune cpaBHUTENBHOIO aHAJIM3A CBOMCTB
3JIEKTPOCTATHYECKOT0, MATHUTHOI'O U BUXPEBOTO MIEKTPUUECKUX
TIOJIEH.

OObsicCHeHHE HA TIPUMEPE MarHUTHBIX SIBJICHUMN, TTOYeMY (HDU3HKY
MO>KHO PacCMaTpPUBATh KaK METAJUCHUIIIINHY

4. Koysie0anus ¥ BOJHBI

Mexanunueckue
KoJIe0aHus

HccnenoBanue 3aBUCHMOCTH TTEpHOAa KoJieOaHUH
MAaTEMATUYCCKOI'O MassiTHHUKA OT €I'0 JJIMHBI, MaCChl 1 aMHJII/ITy,Z[BI
KOJIEOAHHUI.

HccnenoBanue 3aBUCUMOCTH TIepHOa KoJieOaHuii Tpy3a Ha
MPY>KWHE OT €r0 MacChl M JKECTKOCTH MPYKUHBI. Berauciienne
nepuoja

KOJIeOaHM MaTEMaTHIECKOTO MasSTHUKA TTO U3BECTHOMY
3HAYEHHUIO €ro JUTMHBI. Beruucnenue nepruonaa Konedanuii rpysa Ha
MPY>KWHE 110 U3BECTHBIM 3HAYCHHSIM €TI0 MACChl M )KECTKOCTH
HPY>XUAHEL

BripaboTka HaBBIKOB BOCIIPUHUMATh, aHATTM3UPOBATh,
nepepadaTbIBaTh U NPEABABIATh HH(POPMAIIMIO B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aa4aMHU.
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[IpuBeneHre MpUMEPOB aBTOKOIEOATEIFHBIX MEXaHNIECKUX
cucreM. [IpoBenenne kinaccupukanum KojaeOaHi

Ynpyrue BoJIHbI

N3Mepenne MHBI  3BYKOBOM  BOJIHBI IO  pe3yJbTaram
HaOroieHui nHTEep(EpPEHINHU 3BYKOBBIX BOJIH.

HaGmonenne wu  oObsCHEHHME SBJICHWH HWHTepPEpeHIHH U
TU(GPaAKIIUU MEXaHUIECKUX BOJH.

[IpencraBnenne  oOjacTeli  HMpUMEHEHWs  YIbTpa3ByKa U
MEPCIIEKTHBBI €r0 MCIOIH30BAHUS B PA3TUYHBIX 00JACTIX HAYKH,
TEXHHUKH, B METULIUHE.

W3noxeHne CyTH SKOJOTMYECKHMX MpoOJeM, CBSI3aHHBIX C
BO3/ICIICTBIEM 3BYKOBBIX BOJIH HAa OPraHU3M YeJIOBEKa

JIEKTPOMarHuTHbIE
KOJ1e0aHus

HabmiogeHue ocruiorpaMM TrapMOHMYECKHX KOJICOAHUM CHIIBI
TOKA B LICTIH.

H3mepeHne  dIEKTpOEMKOCTH  KOHAEHcaTopa.  M3Mepenue
MHIYKTHUBHOCTb KaTyLIKH.

HccnenoBanue  sIBIEHHA ~ JJIEKTPUYECKOTO  pe30HAHcCa B
IIOCJIENOBATEILHOM IEIH.

[IpoBenenue aHanmoruu Mexay (QU3UUYECKUMH BEITUYWHAMH,
XapaKTepU3YIOIIMMH ~ MEXAaHHYECKYI0 M DJIEKTPOMATHUTHYIO
KoJIeOaTeIbHbIE CUCTEMBI.

Pacyer 3HaueHUN CUIIBI TOKA M HANIPSDKCHUS HA DJIIEMEHTaX LENU
[IEPEMEHHOT0 TOKA.

Uccnenosanue MPUHIIMIA JIEUCTBUSA Tpanchopmaropa.
HccnenoBanue npuHOMNa JEHCTBHS I'eHEpAaTopa IMEPEMEHHOIO
TOKa.

Ucnons3oBanue MHTepHera mans moucka HMHPOPMALUU O
COBPEMEHHBIX CIOco0ax mneperadyu AIEKTPOIHEPTUU

JIEKTPOMarHuTHbIE
BOJIHBI

OcymecTBieHrne paauonepeaadn u paguonpuema. MccinenoBanue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUITEHOTO
TenedoHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHUS K M3y4aeMbIM Ha ypOKax
(bu3UKN 00BEKTaM U OCBAaBAEMBIM BUJIAM JICATEIHLHOCTH.
OOBsicHEHHE

MPUHIMITAATHEHOTO Pa3INyus IPUPOIBI YIPYTUX U
3JICKTPOMArHUTHBIX BOJIH. V3/10KEHNE CYTH SKOJIOTHUECKHUX
npo0JieM, CBSI3aHHBIX C

3JICKTPOMArHUTHBIMU KOJICOAHUSIMUA U BOJTHAMU.
OOBsICHEHHE POJIH SJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HcciaeqoBanugax BeenenHon

5. OnrTuka

DJIeMEeHTBbI
reoMeTpHYeCKO ONTUKHU

[IpumeHeHrne Ha MPAKTUKE 3aKOHOB OTPAXXEHUS U MPEIOMIICHUS
CBETa MPH PEIICHUY 3a7a4.

OmpenenieHre  CHEKTPAJIbHBIX  TPAHULl  YYBCTBUTEIbHOCTHU
YeJI0OBEUYECKOIO TJ1a3a.

YMeHue cTpouTh U300paKEHUS MPEIMETOB, JaBACMbIE INH3AMH.
Pacuet pacctosiHHS OT JTMH3BI 10 U300paKCHHS TIPeIMETa.

Pacuer onrTrdeckoit CHIIBI TUH3HI.

N3mepenne GoKyCHOTO pacCTOSTHUS JTUH3HI.
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BoanoBasi onTHKAa

HaOnronenue siBneHust UHTEp(EPEHIUH 3JIEKTPOMAarHUTHBIX BOJIH.
Habmionenue siBnenust 1upakivy 3J1eKTPOMarHUTHBIX BOJIH.
HaOnronenue siBeHus Noyisipu3alyy 3J1eKTPOMArHUTHBIX BOJIH.
W3mepenue NiIMHbBI CBETOBOM BOJIHBI 110 pe3yjibTaTaM
HaOJIFOIEHUS

sapreHus nuareppepennun. Habmoaenue siBnenus nudpakuuu
cBeta. HaOnroeHue sBieHus Moysipu3alyy U JUCIIEPCUU CBETA.
ITouck

pa3nuumil U CXOJCTBA MEXNY TU(PPAKLIUOHHBIM U
JUCIIEPCUOHHBIM CIEKTPAMHU.

[IpuBeneHne npuMepoOB MOSBIECHUS B IPUPOJIE U UCIIOIb30BAHUS
B TEXHHKE SIBIICHUH HHTephepeHIuH, TUPPAKIIUH, TOIIPU3ALUT U
nucnepcun cgera. [lepedncienne MeTo10B O3HAHUA, KOTOpbIE
VICIIOJIb30BaHbI IIPU U3YYEHUH YKA3aHHBIX SIBJICHUN

6. Dy1eMeHTbI KBAHTOBOW (PM3UKH

KBanToBasi onTuka

Habmonenue  ¢oroanekrpuueckoro sddexra. OObsicHeHHE
3ak0HOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MTPEICTABICHUM.
Pacuer MakcUManbHOM KMHETUYECKOW SHEPIUM JJIEKTPOHOB IIPH
doTornexkTpuueckoM 3 dexre.

Omnpenenenne paboTBl  BBIXOAA DBJEKTPOHA 1O  rpaduky
3aBHCHUMOCTH MaKCHMaJIbHOU KHHETUYECKOU SHEPTUU
(OTO37EKTPOHOB OT YacTOTHI cBeTa. M3mepenue paboThl BhIXOIa
JJIEKTPOHA.

[lepeuncnenne nmpuOOPOB YCTAaHOBKH, B KOTOPBIX MpPUMEHSETCS
0e3nHEepIIMOHHOCTH hoTOdDPeEKTa.

OOBsiCHEHHE KOPIYCKYJIAPHO-BOJHOBOTO Jyall3Ma CBOWCTB
(GOTOHOB.

OOBbsicHEeHHEe POJM KBAaHTOBOH ONTHKU B Pa3BUTHH COBPEMEHHOMN
bu3uKn

DJieMeHThI (pu3nKn
aToma

Habnronenne muHEHYaTHIX CIIEKTPOB.

Pacuer 4YacToThl M JJIMHBI BOJIHBI HMCIYCKa€MOI'O CBETa IpHU
nepexoJie aToMa BOJOPOAa U3 OJTHOTO CTAIMOHAPHOT'O COCTOSIHUS
B JIPYroeE.

OObsicHEeHHE TIPOUCXOXKICHHS JIMHEHYaToro CIeKTpa aToma
BOZIOPO/A U Pa3INyusl JMHENYATHIX CIEKTPOB PA3JIMYHBIX [a30B.
HccnenoBanue IMHENYATOrO CIEKTPA.

Hccnenoanue npuHIMNa paboThl TIOMUHECIICHTHOH JIaMITbI.
Habmronenne u o0bsICHEHHE TPUHIIAIIA JCHCTBHS J1a3epa.
[IpuBeaeHrne MPUMEPOB HKCIMOJb30BAHMS JIa3epa B COBPEMEHHOM
HAyKe U TEXHUKE.

Ucnonb3oBanne WMuTepHera s moucka wWHGOpPMAIUU O
NEepPCIEKTUBAX MPUMEHEHHUS JIazepa

JyieMeHTbI QPU3NKHU
aTOMHOIO siipa

Habmonenue TpexoB anbda-dactull B kamepe Bunbcona.
PeructpupoBanue sIEpHBIX H3JIYYEHUH C MOMOIIbIO CYETYHMKA
Iefirepa.

Pacuer sHEeprum cBsI31 aTOMHBIX SIED.

Onpenenenue 3apsiia U MacCOBOrO 4MciIa aTOMHOIO spa,
BO3HMKAIOILIETO B pe3yJIbTaTe PaJMOAKTUBHOIO pacnajia.
Beruncnenue sHEprun, 0CBOOOXKIAIOMICIHCS MPU PaIiOaKTUBHOM
pacnaze.

Omnpenenenue NpoayKTOB AIEPHON PEAKIIUH.

Breruncienne dHEpruu, OCBOOOXKIAIOMICHCS TIPH  SIEPHBIX
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peaKIusIX.

[lonnManue TNPEeUMYIIECTB W HEAOCTATKOB HCIOJIb30BAHUS
QTOMHOW  SHEPrMM W  HOHU3UPYIOIIMX  HMBJIYYEHHH B
IPOMBIIIJICHHOCTH, METUIIIHE.

W3n0keHne CyTH OJKOJOTHMYECKHX IMPOOJIeM, CBS3aHHBIX C
OMOJIOTUYECKUM JCHCTBUEM PaIMOAKTUBHBIX H3ITy4EeHUI.
[lpoBeneHue KiIacCH(PUKAIMKA DIIEMEHTAPHBIX YaCTHUI] IO WX
¢u3nUecKkuM XapakTepuUCTUKaM (Macce, 3apsay, BpeMEHH JKU3HHU,
CIIUHY | T.1I.).

[TonnMaHme IEHHOCTEH HayYHOTO IO3HAHUS MUpa HE BOOOIIE ISt
YeJIOBEUEeCTBAa B IIEJIOM, a Ui KaKIOro OOydYaromerocs JHYHO,
[IEHHOCTE OBJAJCHUS METOJOM HAyyHOro TMO3HAHMA IS
JOCTHDKEHUS ycIiexa B JJI00OM BHJIE IPAKTUYECKON JesITeTbHOCTH
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