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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHONM pabodeid mporpamMMbl BocmuTaHus W KoHmenuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYEHHSI TEM U Pa3/IEiiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOyYAIOUIMXCS CpeacTBaMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJisi MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs miaHupyeMble pe3yabTaTbl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOy4YaroIUuXCsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTIITyOJIEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K NpEenoAaBaHui0 (U3UKH HAa YriIyOJEHHOM ypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s3aTeIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoiieM mupe. LLkompHBIN Kype GU3UKH — CHCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJlyuY€HHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usmnku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
IPU BBIIOJHEHUH UMHU YUYEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHET0 0OIIEro 00pa30BaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoarac€T HMCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryOoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIONH30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporiecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro MpakTUKyMa. B mepBoM citydae mpakTHKyM
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANM B KaXKJIOM U3 3TUX KJlaccoB. BTopol crocod — 310 uHTerpamust padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paGoTamu NpakTHMKyMa HOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IIpeJICTaBIeHA €IWHBIM IepeuyHeM. BpiOop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
ydacTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. [lpm sTom obOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A7t pacuETHBIX 337a4 MPUOPUTETOM SBIIAIOTCS 33/a49U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NUECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazliena Kypca, TaK M HUHTETpUpYs
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepraibHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000pyIOBaHUE IS BHIMOIHEHUS YKa3aHHBIX B TPOrpaMMe 1o (PU3UKe YUEHHUECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyercss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAyYHOM METOJie MO3HaHHs U (popMHupoBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (hU3UUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3uKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENI, AJEKBaTHOW YCJIOBHMSM 3aJladyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEEICHUS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO37aHUE YCJOBUM [JIsl pa3BUTUS YMEHHI NMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriayOnéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIEero
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT MU ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsg Hayka o npupoje. HayuHnslil MeTo/ mo3Hanus u
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMIIBIOTEPHBIEC TATYNKOBBIC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKH1 3aKOH, TPAHULIBI €M0 MPUMEHUMOCTU. PU3NYECKAs] TEOPHUS.

Ponb u mecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHne cuiibl TOKa M HANPSHKEHUS B LIENMU MOCTOSHHOTO TOKA MPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOCKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHUE MaTepuajbHOW TOUKH, MX MPOCKIHWH Ha OCHU CHUCTEMbl KOOPJMUHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YckopeHue cBoOOoAHOro mnaieHus. JIBuxkeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas MU JIMHEWHasi ckopocTh. Ilepuon m dactora oOparieHusl.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE NTEpeaun, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHUE TTyTel, TPACKTOPU, CKOPOCTEH ABMKEHHUSI OJTHOTO M TOTO K€ TeJia
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3mepenne yCKOpEeHHsI MPU NMPSIMOIMHENHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nBuxeHus Tena, OpoIIeHHOro TOpu30HTaNIbHO. [IpoBepka rumnoresbt
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHHs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpPOB.

Tema 2. /lunamuxa.

ITepsbiii 3ak0oH HproToHa. HMHepumanpHbie cucTembl oTcuéta. I[IpuHImn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTcuéTa (OmpeeeHue,
PUMEDBI).



Macca tena. Cuna. [lpuHiun cynepno3uiuu Cul.

Bropoi 3axkon HproTOHa 111 MaTepranbHON TOUYKH.

Tperuit 3axkoH HproToOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh TI'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOHOTO MaJ€HUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI M OT TeOrpaPuIecKoi mupoThl. JIBmkeHNE HEOSCHBIX TEll
U UX ciyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Tenma, aBmKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPCHUS MOKOS.
Koaddunment tpenus. Cuiia CONpOTUBICHUS MTPU ABUKEHUU TEa B dKUJIKOCTH UITU
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckre yCTpPOMCTBAa M TEXHOJOTUYECKUE MPOLECChl: MOAMIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenune qBMKEHUS TNl B MHEPIUAIBHBIX 1 HEMHEPIUATBHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCHUTENIBHOCTH.

Kauenue AByX NIWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIOLIEH TPUIOKEHHBIX K TEIIy CUJI C IPOU3BEACHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B MHEPLUAIIHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIMX B PE3yJIbTaTe B3AUMOICHCTBUS TEI.

N3mepenue macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CHJI TIPHU JBMDXKCHHUH OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka ruUMOTE3bl O HE3aBUCHUMOCTH BPEMEHM JIBI)KEHHUS Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.



N3mepenne koddduimenta TpeHHUs MO BEIUYHHE YIIIOBOTO KodddummeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe M BpallaTENbHOE IBUKCHHE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuibl
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEJIA.

YcroitunBoe, HeyCcTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHILITEWH,
CTPOUTEJIbHBIA KpPaH, peIETYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY cioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILLECHHUS.

KoHcTpynpoBaHHe KPOHIUTEMHOB U PACUET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonbl cOXpaneHusn 6 MexaHukxe.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUEK. L{eHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyJibCc CHITBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca marepuanbHOM TOUkW. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHONU TOUYKMU.

[loTeHUHaIbHBIE W HENOTEHUUAJIbHbIE CWIBL. lloTeHUMaNbHAs HHEPTHS.
[ToreHuunanbHast SHEPTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJla B OJHOPOIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro mapa (BHyTpH M BHE Mmapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.



CBs13b pabOTHI HETOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymum s MACANbHOM JKHIKOCTH Kak CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: IBUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHWE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPIIEHUU PaOOTHI.

B3auMHble mnpeBpamieHUs KUHETUYECKOM W IOTEHLMAJIBbHOW SHEPIrUi IpU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

N3mepeHne nMiyJibca Teiia o TOpMO3HOMY ITYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE U MOIITHOCTH CHIIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA ITPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue padOThl CHJIBI TPEHUSI NPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOI Meopull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJIsApHO-KMHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. Xapakrep JABHKCHUS
Y B3aUMOJCHUCTBUS YACTHUI[ BELIECTBA. MOJENN CTPOECHUS Ta30B, KUIAKOCTEN HU
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [loctostHaas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mogenp nieanbHOTrO ra3a B MOJEKYJISIPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ras3a JBMXKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B



UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3p  MEXIOy JIaBJ€HHEM U CPEIHEH KUHETHYECKOW  3Heprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIbHOIO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUeH MOCTYNATEIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTePUaoB.

Hemoncmpauuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO IBUKEHHUSL.

Huddysus sxuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIm4ecKuX pemeETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXITy TOpSYE U XOJIOAHOM BOJOM.

W3yueHne H30TEpMUYECKOrO Mpouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yyenune n30X0pHOro mpoiiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMUYECKON CUCTEeMbl. BHelIHNEe U BHyTpeHHKUE napaMeTpsl. 1lapameTpel
TEPMOAMHAMHYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, OMMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJMHAMUYECKON CUCTEMBI K TEIIOBOMY PaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpa)K€HUE ISl BHYTPEHHEH S>HEPTUH.
YcnoBrsi MPUMEHUMOCTH 3TOM MOJEININ: HHA3KAsl KOHIEHTpAUUs 4acCTHULl, BBICOKHE
TEMIIEPATYpbl. BeIpakeHue [uisi BHYTPEHHENW DHEPTUHA OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.



OnemeHnTtapHas paboTa B TepMOAUHAMUKe. Brruncienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tenomepenada  kak  crmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEpPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekuus,
TEIUIONPOBOHOCTD, H3TyUYECHHUE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YaelbHas W MOJISIpHas
TEINTIOEMKOCTH BelIeCTBA. YpaBHeHuMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
toruBa. Pacuér kommuecTtBa TEmIOTHI mnpu Temionepenaye. I[lonarue o0
ananabaTHOM Tpolecce.

[IepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss1 3Heprusa. KoinuecTBo TErIoTh
u paboTa Kak MeEpbl U3MEHEHUsS] BHYTPEHHEW SHEPTrUU TEPMOJUHAMHYECKON
CUCTEMBL.

BTopoii 3aKk0H TepMOJIMHAMUKH JJIsI PABHOBECHBIX MTPOIIECCOB: UEPE3 3aIAHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CUCTEMBI MTPOXOIUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoi 3ak0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaTh TEIIOTY OT 00Jiee X0JIOAHOTO Tela K 0oJjiee HarpeTomy 0€3 KOMIIeHCAlluu
(Knaysuyc). HeobpaTuMoCTh IpUPOIHBIX MPOIIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TermioBoe
3arpsA3HEHUE OKPYKAIOIIECH CPebl.

TexHuyeckre yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: XOJOAWIbHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpaTOpHBIA ABUTATENW, MapoBas TypOuWHA,
MOJYYCHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOr0 TOIUTMBA JIJIs
BBIPAOOTKU «TETUIOBON» U JICKTPOIHEPTHUH.

Hemoncmpauuu.

M3MeHeHne TeMiiepaTyphbl py a1uadaTUdeCKoM pacIIupEeHUH.

Bo3ayuiHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne aauabaTHOro Impoliiecca.

KomnbproTepHble MOAEIH TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii sxkcnepumenm, nadopamopmnsie padomul, npaKMUKyMm.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.



N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexooul.

[TapooOpa3oBanue 1 koHieHcanus. Micnapenue u kurenue. Y ieabHas TerioTa
napooOpa3oBaHusl.

HacelllieHHble W HEHAchIlleHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IABJICHUS HACBIIIICHHOTO Mapa OT TEMIEPATYPhl, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JABJICHUS B
KUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpuctayuyioB. [lnmaBieHne W Kpuctamzanus. YJelbHas TEIIoTa IUIaBICHUS.
CyOGaumarius.

Hedbopmaru TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue KUAKOCTEH W TBEPABIX T€N, 00bEMHOE M JUHEHHOE
pacuimpeHrue. AHrapMOHHU3M TEIIOBBIX KOJIeOaHUN YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTUn B (Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(DpuIMeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspasie sBnenus. J[aBiaeHne noa UCKPUBIEHHONW MMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHuyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpayuu.

TerioBoe pacimpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Mopenu HEHbIOTOHOBCKOM YKUJIKOCTH.

CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Bunsr nedopmarnuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne aOCONIOTHOM BIIAXXHOCTU BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEIIICHNH.

N3mepenne kodpduimenTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenne moayiia FOnra.

HccnenoBanne 3aBUCHUMOCTH  JAeopMali  pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHIIBL.

Paznen 4. JiaekTpoauHaMMKA.

Tema 1. dnexmpuueckoe none.

OneKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKMU 3apan. JIBa Buma
IIEKTPUYECKUX 3apsAaoB. IIpoBOAHMKM, IHDIEKTPUKA U  IIOJIYIPOBOJIHUKHU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kynona.

DJleKTprYecKoe mose. Ero neucTere Ha JIEKTPUUYECKHUE 3aPSAbI.

HampsokéHHocTh  anekTpuueckoro  mnosisa.  [lpoOnsiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CyNEPIIO3ULIMY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coeMHEHUE KOHIEHCATOPOB. [locmenoBarenbHoe coequHEHNE
KOH/ICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTULBI B OTHOPOJIHOM DJIEKTPUYECKOM IIOJIE.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTop Bau ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3apSKEHHBIX MJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpoOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO OIS 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OreHKa CUJT B3aUMOJICHCTBUS 3apsSKEHHBIX TET.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LIETH, COJEpKallleil KOHIEHCATOp.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEA0BATEIbHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akon Oma Jid yyacTka IeMu.

DIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COMPOTUBIIEHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnénHbIX ekTpuueckux mneneit. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JIEKTPUYECKOIO TOKA. TerioBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHUKA TOKA. 3aKoH OMa 151 TOJIHOM
(3aMKHYTO#) 5JIEKTpUYECKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMBbIKaHHE.



KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAINpPSHKEHUS IS PE3UCTOpA,
JIaMITbl HAKaJIUBaHUS U CBETOMO/IA.

3aBUCUMOCTh COIPOTUBJICHUS] UUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipssimoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coenHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejeiia u3MepeHusi amrnepMerpa (BoJIbTMETpa).

N3mepenue D1C 1 BHYTPEHHETO CONMPOTUBJICHUS HCTOYHHUKA TOKA.

Uccnenosanne 3aBrucumMoctd J/]C ranbBaHUYECKOro 3JE€MEHTa OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIKOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu ¢ pazuunvix cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[ToynpoBOHUKH. CoOcTBEeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJrynnpoBogHUKOB. CBocTBa P—N-niepexoa. [TomympoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B JJIEKTPOJHUTAX. DIEKTPOJUTHYECKAs JUCCOIUALIUS.
Onextponn3. 3akoHbl Dapanes A 3IEKTPoIn3a.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTPOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsaHble
JamIbl, SJIEKTPOHHO-JIy4eBass TpyOKa, IOJYNpPOBOJHUKOBBIE NPUOOPBIL: HOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/, FaIbBaHNKA, pa)MHUPOBAHUE MEIU, BBIIIJIaBKA
IIFOMUHUSA, AIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIUTOB.

3akoHsl 3nekTposin3za dapazes.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTaTUYMKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUWA  3aBUCHMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ounonorun, XUMHUH, reorpaduu U TEXHOJOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHUI, U3MEPUTENbHbIE TPUOOPHI, UPPOBas 1adopaTopusl.

Mamemamuka: peumieHue cucTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOona, ux rpaQuKyd U CBOWCTBA. TpUroHoMeTpuyeckue QyHKIUU:



CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTOphl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKarollel cpeisbl,
yTWIM3alus OWOOPraHMYECKOTrO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KAITWJUISIPHBIC SIBICHUS B IPUPOJE,
ANEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4YeHME HAHOMATEpUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJI, )KUIKOCTEN U ra30B, KUIKUE KPUCTAILIBL, DIEKTPUUECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JHUCCOLMALMSA, TAIbBAHWKA, DJICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
YYET CYXOrO M IKUAKOTO TPEHHS B TEXHUKE, CTATHYECKHE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBON XOJOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUU
IIOJIy4YE€HHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TIPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. daekTpoauHamMukKa.

Tema 4. Maznummnoe no.e.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Ammnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKu, napa- U JTMaMarHeTUKH.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATENH SIKOOU, YCKOPHUTEH 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.



Kaptuna  7uHMA  MHAYKOMM ~ MardHATHOTO  IIOJISL  IIOJIOCOBOTO W
MTOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIMU TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4ykKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO MMOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB heppOMarHeTHKOB.

HccnenoBanne AeUCTBUSA OCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenne cuibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHON
uaaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHWTHOM uHaykuuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toxku Pyko.

OJC uHAYKUMM B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika WHIYKTMBHOCTM B LIENM MOCTOSHHOTO TOKAa.
SBnenne camonnaykunu. 9J1C caMOMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHu4eckre yCTpPOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKIIWU.

Uccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKa.

IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBeHrEe CaMOMHTYKIIMH.



HccnenoBanne 3aBucumoctd J{C caMOMHIYKIMK OT CKOPOCTH M3MEHEHHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKyM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

OnpeneneHne UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIUAH.

COopka MoJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

[Mapmonnueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTU4YeCcKoro MasdTHHUKa. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasTHUKA.

[Tonsartue o 3aTyxarwmux kojaedanusx. BeiHyk/1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre ycTpoucTBa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

Habnronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHWN Tpy3a HA HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aTyXaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanre koyiebaHMM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHUS NMPEACTABICHUIN 00 MACATbHON MOJIETH IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

HabGmronenue pe3onasca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasiITHUKOB.

N3yueHue 3aKOHOB JBUKEHHUS TeJia B XOJI€ KOJeOaHUW Ha yIPYTroM IMO/BECE.



N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MPY>KUHHOM MAasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHH.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosie Ko1e0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYbI
3apsija KOHAeHcaTopa C aMIUTUTYI0M CUJTbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aK0H COXpaHEHUs PHEPTUU B UACAITHHOM KOJICOATEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHBI TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAUEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iuyHoi (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHU.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKUE PHUCKU TIpU TPOU3BOACTBE IIEKTpodHEprun. KymnpTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOLUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAWMHEHHWH PE3UCTOPa, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.

Mopenb JTMHUY 3TEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

N3yuenue tpancpopmaropa.



HccnenoBanre NMEPEMEHHONO TOKa 4Yepe3 IMOCIEAOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTylIKy H PE3UCTOP.

Habnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboOThl MCTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpPAHEHHS W JIJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)K€HHE, NpeIOMIICHHE, MHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeneBUACHUS. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue YCTpONCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusn,
yJIBTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpaskeHus: U MpeoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKHUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOW KoJjeOaHuH.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHUE,
noJisipu3aiys, IMPpaxkuus, UHTEpPEpeHIHs.

OOHapyskeHue HHPPaKpacHOro U yJIbTPaprOIETOBOIO U3IYUEHUII.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

N3yuyeHnue napamMeTpoB 3ByKOBOI BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.



[IpssMOIMHEWHOE pacHpOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3oOpaxxeHui B
iockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npeaomiieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IpaHUILy pa3zena IBYyX ONTUYECKUX CPE/I.

Xon nydeit B mpusme. ducnepcusi cera. ClioxkHBIA cocTaB 0€Ioro CBeTa.
IlBer.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbIi yroa MojaHOTO BHYTPEHHETO
OTPaKECHMUSL.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKasl cuja TOHKOM JMH3BL. 3aBUCUMOCTbh (POKYCHOTO PacCTOSIHUSL TOHKOM
chepuueckol JMH3BI OT €€ TEeOMETpPUU U OTHOCHUTEJIBHOTO TOKa3aTess
IIPETOMIICHHS.

@opmyJiia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xop myda, MPOLIEAIIEro JIMH3Y IOJ IPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
cOOMpAaroIUX U PACCEUBAIOIIMNX JMH3AX U UX CUCTEMAX.

Ontuueckue npubdopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHLIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
INIABHBIX ~MAaKCMMYMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapuszanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIINOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanne npesioMIIeHNs CBETA.

HabnrogeHnue noJHoro BHyTPEHHETO OTpakeHUs. MoJieinb CBETOBO1A.



HccnenoBanre XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKONApALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.

Mopenu MUKpocKoIa, TeJIECKOna.

HabGmronenune natepdepeHinm cBera.

Habnrogenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3ydenne nudppakiiMOHHON PeIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habnronenue nonasipu3anuu CBETA.

[IpumMeHeHne noJIApOUI0B ISl U3YYECHHS] MEXAHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne rnokasaTesist IpeJoMIICHHs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKHUX JTHH3).

N3mepenne pOKyCHOTrO pacCTOSIHHS pacCENBAIOIINX JIMH3.

[Tosryuyenune n300paxkeHus: B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tosryuenune n3o00paxkeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakiuu, vHTEp)EpEeHInN U TOJIAPU3ALIK CBETA.

M3yuyeHue noysipu3anyy cBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenne unTepepeHInn Ja3epHOro 3IyuyeHus Ha IByX LIEIAX.

Habmronenue nucnepcun.

Habmronenue u ucciegoBanve quppakiiiOHHOTO CIIEKTpa.

N3mMepenue IaMHbI CBETOBOU BOJIHEI.

[Tommydenue cnekTpa M3Iy4YeHHUs] CBETOJMOMA MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

I'panuLiBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHOU
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILIEHUE JITIUHBI.

DHEPrusi U UMITYJIbC PEIISITABUCTCKON YaCTHUIIbI.

CBs13b Macchl € PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPIHUS
MIOKOSI.

TexHU4ecKHe YCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEH 3aPKEHHBIX YACTHLI.



YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DJHEPIUM  PEIATHUBUCTCKUX 4acTll (1O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBECHOE TEIIOBOE M3IIyuYeHHE (M3JIyuyeHHUE a0COJTIOTHO YEPHOTO TEna).
3akoH cMmemnieHus Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akoHbl hoTodPdekrra. YpaBHeHHE
Ouinmrenna 11 oroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B 4YACTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAONIYI0 U aOCOJIIOTHO OTpakarourylo moBepxHocTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. BosHbl ne bponns. Jlnuna BoiHb! e bpoiiis u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWcsa dactuubl. KopmycKylsipHo-
BOJIHOBOM Jyanu3M. [{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

TexHuueckre yCTpOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CHEKTPOMETD,
doTosneMEeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poToaddekTa.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanne Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTbI TOKA Y€PE3 CBETOIMO] OT HAMPSIHKEHUS.

Tema 2. Qusuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas mojzenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomieHne poTOHOB IpU NEPEXO/IE aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMH.

Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrioHTaHHOE U BBIHYXJACHHOE U3JIyYeHHe cBeTa. Jlazep.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmMUKym.

HaOGmronenue mmHeYaToro crekTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Dusuka amomHo20o A0pa u INEMEHMAPHBIX YACHMUY.

Hyxnonnas moxaens siapa ['eiizenOepra—lBanenko. 3apsina siapa. MaccoBoe
quCiIo saapa. M30Torsl.

PanunoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN OeTa-
pacnaj. ['amMma-u3nmydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHHU3UPYIOUIETO M3Ty4YCHHs. BiusHUE paIMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl siapa.

Anepublie peakuuu. [lenenue u cuntes saep. Anepueie peaktopsl. [Ipobremsl
YIPaBISIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl pPa3BUTHUS
AIEPHON IHEPTETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JIEITOHHI.
[IpencraBnenune o CrangaptHoi Mmojenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHaapTHoW Mojenu. TéMHas matepus U TEMHas
DHEPIusl.

EauHcTBO Qu3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoCcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, KaMmepa
Buiibcona, s1epHblil peakTop, TEpMOSAEPHBINA peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIB30BAaHUEM J03UMETpPA.

N3yuenue noriouieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.

Dranbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (U3UKUA MJIE OOBACHEHHS] TPHUPOJIBI
KOCMHUYECKHX 00BEKTOB.



Metoasl aCTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaJAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sneprun CoJiHIla U 3BE3/I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEHHEE CTpOeHHE
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXO0XKACHUU U 3Boonuu CoyHIa U
3BE31. DTambl )KU3HHU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE M3TydeHHE.

Macmtabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGnrogenust 3B€34HOr0 HeOa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN TSI OMPENCIICHUS MOJ0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro moJylmiapusi U spKue
3BE3/BI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOILJICHHM.

Pu3nvecKuil NPaAKTHKYM.

Crioco6b1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEITBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHMH, HCCJIEIOBAaHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHUECKUH  HKCIICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06001maomee NOBTOPEHUE.

OO6o001meHne 1 cucTeMaTH3alus CoIep KaHusl pa3iesioB Kypca «MexaHukay,
«MomnexymsipHast pU3HKa U TEPMOJUHAMUKAY, « DIEKTPOAMHAMUKAY, «Konebanus u
BOJHBI», «OCHOBBI CHEIUAIBHOM TEOPUU OTHOCUTEIBLHOCTHY», «KBaHTOBas
busnkay, « IEMEHTbl ACTPOHOMHUH U ACTPOPUZUKIY.



Ponp ¢u3ukm w acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3HUKH U
aCTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MHUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NUECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayoaéHHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs
C YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole noOHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HAHUA: SBJIICHUE, HAay4yHbIH (DaKT, rumotesa, (u3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peUICHUE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPHl M MX MPOEKIMU HA OCU KOOPJMHAT, CIIOAKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
ompeiesIeHne oAU TIOCKUX (GUryp u o0beéMa Ted.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MNpPUpONE, KoJieOaTeIbHBIC
JIBW)KCHUSI B KUBOW MPHUPOJAE, SKOJOTMUYECKUE PHUCKA MpPH TPOU3BOJICTBE
IIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  cpensl,
yJIbTPa3ByKOBass JUArHOCTUKA B MEJULHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTUNICCKON PEIETKH, CIEKTPATbHBIN aHATU3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTraTENb SIKOOM, TeHepaTop NMEPEMEHHOrO0 TOKAa, MHIYKUMOHHAs Ieyb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, pajap, PaAUONpPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHasl OaTapes, CIyTHUKOBBIE
MPUEMHHKH, AJIE€PHAs SHEPTETUKA U IKOJIOTUUECKUE ACTIEKThI €€ pa3BUTHS.



[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A I[TPOT'PAMMEI 110 ®U3UKE

HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHBIE

PE3VYJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOoro mnpeamera «Duzukay

JOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIMPEHHE >KHU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJAAHCKOT0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH TPAKAAHCKOMN MO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSTEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIpPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICCTBOBATH C  COLMAJIBHBIMH  HMHCTUTyTaMU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTApPHOUW U BOJIOHTEPCKOU NESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAaM, HOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOIO IMOBEACHUS;

e CHOCOOHOCTH OLICHMBATh CUTYAIlMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUCHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

ICTETHYECKOTO BOCIIMTAHMS

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:

e HHTEpEC K pa3nu4HbIM chepaM MpoPecCHOHAITBHON ACATEIHHOCTH, B TOM

YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM



BBIOOp Oyaylel Npoeccuu U peaim30BbIBATh COOCTBEHHBIE KU3HEHHBIE
TUTaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO00OPa30BaHUIO B 00J1aCTH
¢u3MKK Ha IPOTSHKEHUU BCEH KU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

Cc(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJBTYPBl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHUE U OCYILIECTBJICHHE JCHCTBUM B OKpY)KaloIIEeW cpene Ha
OCHOBE 3HaHUS 1IeJIel YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIBHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3YUCHUS] (PU3BUKK OCYLIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATEeIIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTh M aKTyalU3UpoBaTh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN AEATENbHOCTH, 33/aBaTh IAPAMETPbl U KPUTEPUH HX
JNOCTHXKEHHS,

BBISIBJIAITb  3aKOHOMEPHOCTM M TPOTHUBOPEUMST B PacCMATPUBAEMBIX
bu3MUeCcKuX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
PE3yIbTATOB LIEJIIM, OLIEHUBATHh PUCKU MOCIEACTBHUI J1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU IMOHATHSIMHA M METOJIaMH
(bu3nYeCKON HAYKH;

BIAJCTh  HaBBIKAMU  Y4EOHO-HCCIEAOBATENLCKOM W MPOEKTHOMN
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (HU3HUecKoro
CoJepKaHusl, MIPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS;

BJIAQIeTh BUAAMH JACSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIE CBSI3W U aKTyaJH3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEelIeHHsA, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPHUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d PE3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHHS MO0 (U3UKE B MPAKTUYECKYIO 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 331a4H, IOYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora c nndopmanueii:

BJIa/IETh HABBIKAMH NOJTyueHUsI UHPOopMalu (U3NIECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALINH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHns, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HayeHus HMHGOpMAlMM U UEJNEeBOM ayAuTOpPUH, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALUH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:

OCYLIECTBIIATh OOIEHHME Ha YpPOKax (HU3UKM H BO BHEYPOUHOM
NesITeTbHOCTH;
pacro3HaBaTh NPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii M CMsrdarb
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IIPEUMYILECTBA KOMAaHIHON U UHAUBUILY AIbHON
paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX IEHUCTBHI C YYETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YICHA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHHPOBATh JEUCTBUSA 1O €€ JOCTHKEHHUIO: COCTaBIIATH IIJIAH
JNEUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4acTHHKA KOMAaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJECU C IO3ULUU HOBHU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYalLUsIX, IPOSBIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYILIECTBIIATH TO3HABATENbHYIO ACSITEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUs MPaKTUYECKOH pabOThl ¢ YUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHH;
JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OIICHKY HOBBIM CHUTYAIUM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOW pediIeKcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHMUI;

UCITIOJIB30BATh MPUEMBI PeICKCHH JIJISl OIIEHKH CUTYaIlUH, BLIOOpA BEPHOTO
pELICHUS;



YMETh OLECHHUBATh PUCKA M CBOEBPEMEHHO INPHUHHMMATh PEIICHUS IO HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI W ApPTyMEHTBl JPYTHX IPU AHAINA3E PE3YIbTAaTOB
NEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M ApPryMEHTBl JPYTHX IIPU AHAINA3E PE3YIbTAaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B mporecce MOCTHMXKEHUS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS IPOTPAMMBI I10
bu3uKke U1 YpOBHS CpeaHEro oOImero oOpa3oBaHHS y OOydYaroIIuXCs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, TIPEAMOIaT AFO T
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIFOYAIOIIEH CTPEMIICHNE K JOCTHKEHUIO LN
U yclexy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE J€HCTBOBATh, UCXOA U3
CBOMX BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTUX, YYWUTHIBATh €ro MpPH OCYLIECTBICHUU OOIIEHU,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPauUBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIbTATDI
K xoHity oOydenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMaJIbHOW M JATHYECKON cdepax esATeIbHOCTH
4eJI0BEKA, POJIb U MECTO (PM3UKH B COBPEMEHHON HAYYHOM KapTUHE MHUpa,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATU3UPYIOUIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIuH  (QU3MYIECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(OpMUPOBAHNY NIPEJICTABICHUN O PU3NUECKON KApTUHE MUPA;



pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIEIeH (GU3HIECKUX TEIT U MPOIIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepHaibHasl TOYKA, PABHOYCKOPEHHOE JIBIKEHHE, CBOOOTHOE TaJICHHE,
aOCOJIFOTHO yIIpyTas naedopmals, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAIIIMYECKOr0) TeNa, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amunes Uit CKOPOCTH M IepeMeleHus,
3akOoHbl HpIOTOHA, TpPUHOMI OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUS UMITYyJIbCA U MEXAaHUYECKOU
SHEPIuM, CBSI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
YCJIOBHUSI paBHOBECHS TBEPAOTO Teia), MPU OTOM UCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nYecKnX 3aKOHOB: TMpeoOpa3oBaHuii ['anuies, BTOPOTO M TPETHETO
3akOHOB HBbIOTOHA, 3aKOHOB COXPAaHEHHS HMMITyJIbca U MEXAHUYECKON
SHEPI'uH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAM3UPOBATh U OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOTIB3YS
ocHoBHble TmoJoKeHUs MKT u 3aKkoHBI MOJEKYJISIpHOW (UBHKH U
TepMOJMHAMHUKU (CBA3b JAaBJCHUSA HJEATBLHOIO Ta3za Cco CpeaHei
KMHETUYECKOW SHEPrUed TEIIOBOTO JBMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOMU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJIICHUS UACATbHOTO
raza C KOHUEHTpAIME MOJIEKYJ MU €ro TEMIIEpAaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOJIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAJU3UPOBATh W OOBSACHITH JJCKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHbI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, MMOTCHIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHLHUI CYNEPHO3UINHU DIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa Il ydacTka



LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOW Inemnu, 3akoH J[xoynsa—JIeHna,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTPoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3Yysl BETUYHMHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI Tell, CUJIA,
MOMEHT CHUJIBL, JaBJICHUE, TOTCHIIUAIbHAS DHEPT U, KHHETUYECKast SJHEPI U,
MEXaHUY€eCKasl 3HEprusi, padoTa CUIIbI, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CWJIa TSDKECTH, CHJIAa YOPYTOCTH, CHJIA TPEHUS, MOILIHOCTb, SHEPIUi
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, DHEPTHS YIIPYTOi
nedopManuy MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS OHHEPrUsl HI€aIbHOIO
OJIHOATOMHOTI'O Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; JICKTPUUECKOE TOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO TOJIS, HANPSKEHHOCTH IOJISI TOUEYHOTO
3aps/ia WM 3apsHKEHHOTO Iapa B BAKyyM€ M B JMDJIEKTPUKE, MOTCHIAAI
AIEKTPOCTATUYECKOTO IOJIS, PAa3HOCTh MOTEHIMATIOB, JJIEKTPOABHKYIIAS
Cuja, CUJjla TOKa, HAIPSHKEHHWE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IUDJIOCKOTO  KOHJIEHCATOpa,  CONPOTUBICHHE  y4yacTKa  LeNu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
IIEKTPUYECKOTO MOJIS KOHAEHCATOPa,;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUs  (PU3NYECKHX  SIBJICHUMA:
MEXaHHUYECKOE JIBHKEHUE, TEIUIOBOE JBMIKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JNBHKeHHE, TU(y3usi, UCIIapeHHE,
KHUIICHUE M KOHJEHCAIUs, IUIABJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTD
TEIJIONEPENauM, ICKTPU3ALUs TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apSYKEHHOTO TPOBOIHUKA;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JPYTOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEpPEHMi, JelaTb  BBIBOABI IO  pe3yjibTaTam
MCCIIEIOBAHUS;

IPOBOAUTHh KOCBEHHbIE M3MEpPEHHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ W3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OIBITHI IO MPOBEPKE NMPEIJIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJIyYEHHBIE PE3yJbTaThl U JElaThb BBIBOJ O CTaTyCce MPEIIOKEHHOM
TUIIOTE3BI;



co0ro1aTh MpaBuiia 6€30MacHOro TPyAa MpY MPOBEACHUN UCCIICIOBAHNN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa ©  y4eOHO-
WCCIICOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYA0BaAHUS;

pemarb pacy€THhIE 3aJayd C $SBHO 3aJaHHOM M HESBHO 3alaHHOU
¢u3znyecKkoil MOJEIbI0: Ha OCHOBAaHMH aHallM3a YCIOBHS O0OOCHOBHIBATH
BBIOOp (U3MUECKOW MOJCIH, OTBEYANOIICH TpeOOBaHWAM 3a1adH,
IPUMEHSTH POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOPUN NPHU UCIOJIb30BAHUM MAaTEMAaTHYECKUX METOJOB PEUICHUA 3ajady,
MIPOBOAUTH PACUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pEe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue MpPUMEHEHUs 3HAHUN U3
Pa3HbBIX pa3liejoB Kypca (GU3MKH, a TAaK)KE UHTETpalluu 3HAHUW U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCy>XKJICHUI ¢ ONOPOIl HAa U3yUYEHHbBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOW3BOICTBEHHON
NEeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI HKOJOTHUUECKON O€30MacHOCTH, MPEJICTABICHUN O pallMOHAIBHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed PU3NYECKOTO
COJIEp)KaHUsI C MCIOJb30BAaHUEM COBPEMEHHBIX HMH(GOPMAILIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUM ISl TIOMCKA, TEpepadOTKH W TpPEAbsIBICHUS Y4eOHOU U
Hay4YHO-TIOMYJISIpHON MH(GOPMALIUK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uHdopMaIKU, MOJYYEHHOM U3 pPAa3jIMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJIy4YaeMyl0  HHQOpPMAIMI0O W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpMAIUY;



IPOSIBIISIT OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHI B ITPOLIECCE BBIIIOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATEIbCKUX PaldoT;

paboTath B TpyIIEe C MCIOJHEHUEM pPa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATH PaOOTy TPYMIbI, PAIIMOHATIBLHO PACTIPEACHSTh 1eITeIbHOCTh
B HECTAHJAPTHBIX CUTYaLMsX, aJ€KBATHO OLEHMBATh BKJIaJ KaXIOIr0 W3
YYaCTHUKOB TPYMIIHI B PEUICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymiel npodeccuoHanbHONU ASSTEIbHOCTH TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.

K xoHity oOydenusi B 11 knacce npeqMeTHbIE pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HOHUMATH POJIb PU3UKU B IKOHOMUYECKON, TEXHOJIOTMUECKOM, COLIMAaIbHON
U ATUYECKON cdepax HAesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON
NeATEIbHOCTH YEJIOBEKA U JalbHEHNIIEeM HAayYHO-TEXHHMYECKOM pPa3BUTHUU,
3HAYEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIMHA (DU3UYECKOM TEOPHH — DIICKTPOJIUHAMHUKH,
CHEelUalbHOW TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
¢bu3nueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIee PU3NUECKUX TeJ U IIPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJIeOaHMsl, MAaTEMaTUYECKU MAasTHUK, HACATbHBIN
IPYKUHHBIN MasiTHUK, rapMOHHMYECKHE BOJIHBI, UJICaNbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIWH3a, MOJIeJIel aToMa, aTOMHOTO si/jpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyarh yCJIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIEC TMIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHElUalbHOW  TEOPUHM  OTHOCUTENIIBHOCTM  (3aKOH  COXpaHEHHS
NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUuM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
W3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIbHON TEOPUH OTHOCUTEIBLHOCTH
OWHIITEIHA);



aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBICHUS, UCTIONIB3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dotorddekra, nepBoIif ¥ BTOPOI mocTynarsl bopa, MpUHIKI COOTHOIIECHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsOBOr0 H
MacCOBOTO YKCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO
pacraja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3Yys] BETUYHMHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIUAN JIEKTPOCTATUYECKOTO
MoJis, Pa3HOCTh TMOTEHLUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTUBHOCTb,
ANEKTPOJBIKYIASL CHJIAa CAMOMHIYKLIHMH, 3HEPrus MarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUS
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3aps] sApa, SHEPTUs CBS3U A1pa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHns
BOJIH, Ju(pakuus, JIUCIEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHE,
doTornexrpuueckuit 3pdekt (boTodrddexr), annda- u 6eTa-pacmnansl aaep,
ramMma-u3iaydeHue saep, Pu3ndecKue MPUHITUIBI CIEKTPATBHOTO aHau3a U
paboThI N1a3zepa;

ONpEENATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CWJIbI AMniepa 1 cuJiibl JIopeHna;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOH JIMH30M,
Y PaCCUUTHIBATh €r0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, DBOIIONNH 3BE3 U BeeneHHoi;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, NPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3ndeckux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPENIHOCTE  M3MEPEHMM, JejaThb  BBIBOABI IO  pe3yjbTaram
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bL: UIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh



MOJy4YEHHBIE PE3yJbTaTbl M JAENaTh BBIBOJ O CTaTyCe MPEIIOKECHHON
TUIIOTE3bI;

ONUCHIBATh METOJIBI MOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBMiIa 6€301acHOTO TPY/1a IPU MPOBEACHUH UCCIIEA0BaHUI B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0BAHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aIaHHOU
bu3nueckoil MOJEebl0: HAa OCHOBAaHWMM aHaiu3a YCJIOBHUS BHIOMpATH
dbu3nueckue MoJen, OTBEYalolue TpeOOBaHUSAM 3aJadyH, MPUMEHSTH
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3UUECKUX TEOpHUil
MPU HWCHOJIb30BAaHMHA MAaTEMAaTHYECKUX METOJIOB pEIICHUs 3ajad,
MIPOBOJAUTH PACUEThl HA OCHOBAHUYU MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJBI PEUICHUS C YYETOM MOJYUYECHHBIX
pEe3yIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOyrolue NPUMEHEHUS 3HAHUN U3
pPa3HBIX pa3feyaoB Kypca PU3NKHU, a TAKKE UHTETPAIIMU 3HAHUN U3 IPYTHUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJA: BBICTPAUBATh JIOTUYECKYHO
LIENIOYKY PACCYX ICHHUH C OIIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHOU
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUECKUMHU TIPOIeCCaMU, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTNIONIB30BAHUM, & TAKKE PA3yMHOM HCMOJIb30BAaHUU JOCTUKECHHI
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3IudHbIe CIOCOObI PaboThl ¢ WHPOPMANMEH (PU3UUECKOTO
COJIEp’KaHHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTMH ISl TIOMCKA, TEPEepadOTKH W TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU WH(MOPMAIUHU, CTPYKTYPUPOBAHUS U HHTEPIIPETAITIN
uHOpMAaIK, TONYYECHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHaNM3UpOBaTh  MOJlydaemMyro  HWHQopmanmuioo U OLEHMBaTh €€



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISIT OpraHu3alMOHHbIE U MTO3HABATEJIbHbIE YMEHUs
CaMOCTOSITEJILHOTO TPUOOPETEHUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3IUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAHUPOBATH PAa00Ty rPYyNIbl, PALIMOHAIBHO PACIPENEIATh AEATEIbHOCTh
B HECTaHJApPTHBIX CUTYyallMsX, aJIeKBaTHO OLICHWBATh BKJIAJ Ka)JOro U3
YYaCTHUKOB TPYMIIbI B pEUIEHUE pacCCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazaen 1. HAYYHBIH METO/ IIO3HAHUS TPUPO/1bI
N bubnuorexa [JOK
1.1 Hayunblii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Pazjnen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 10 1 https://m.edso00.ru/f16b68d7
bu6nmoreka [JOK
22 Huramiia 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratika TaEporo Tena > https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
SaKOHbI COXPAHCHHS B MCXaHHKe 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 ngi;ﬁf;;gﬁ}:mb% 47
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIbI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuoreka [JOK
4.1 DUICKTPHHCCKOE H0J1C 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpefiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny o4
Pazaen 5. DU3NYECKUN IPAKTUKYM
. bubnuorexa [JOK
>l Pumsieckii npaTikyM 16 16 https://m.eds00.ru/f16b68d7
Hroro no pazneny 16
bu6mmorexa [IOK
P 1
CICPBIHOC BpEMA 0 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 DIICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6nmoreka [JOK
21 Mexanurieckie konebanis 10 https://m.eds00.ru/39859¢f1
bu6nmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJTHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 25 1
Onrika https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5

1

bubmuorexa [JOK
https://m.edso00.ru/39859ef1



https://m.edsoo.ru/39859ef1
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Pasnea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - I 1
OPTYCKYIFIPHOBOIHOBOM Ay alH3M ° https://m.edsoo.ru/39859¢ef1
bubmuorexa [JOK
4.2 (6))
HBHKa atoma > https://m.edsoo.ru/39859¢ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Uroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmuorexa [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso00.ru/39859¢f1
Uroro no pazneny 12
Pa3zaen 6. PU3SHYECKUM TIPAKTUKYM
. bubmuorexa [JOK
A o 1 1
6 VISHHCCIHHL TIPAKcTHiEyM 0 6 https://m.eds00.ru/39859¢f1
Wroro mo pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC BpeMt https://m.eds00.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®un3mKa. 10 knacc. Knaccnueckmin Kypc. bas3oBbiin n npoduabHbIN ypoBHU. YuebHMK. Makuwes. ProC

®u3mKa. 11 knacc. Knaccuueckmin Kypc. ba3oBblit n npoduabHbIN ypoBHU. Y4ebHUK. Makuwes. Proc

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

®usnka. 10-11 knaccbl. 3a4a4HUK | PbimKkeBuy AHgpeit Nasnosuy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII
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